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My invention has for its further object
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To all whom it may concern: .

“Be it known that I, Joxx Couris, a citi-
zen of the United States, residing at New-
ark, in the county of Issex and State ot
useful Imprdvements in Steam-Heating Sys-
tems, and do hereby declare the iollowing
to be a full, clear, and exact description of
the inventiof, such as will enable others
skilled in the art to which 1t appertans to

muke and use  the same, reference bemng
had to the accomipanying drawings, and to

characters of refererce marked thereon,
which form a part of this specification. =
My present invention relates, generally,
{0 steam-heating systems for buildings. and,
the invention relates, more particularly, to
1 novel stean-heating system 1n which the

New Jersey, have invented certain new and -

air 1s first removed from the apparatus, s0

as to produce a suitable vacuim, and steam
is then admitted into the apparatus at or

helow atmospheric pressure, all with a view

of providing a simply arranged circulating
systemn of pipes and heaters, through which

the heat-producing medium is circulated 1
substantially the manner and for the pur-

forth.,

My present invention, therefore, has for
its principal object to provide a novel stean-
heating system  comprising a circnlating
system of pipes and heaters or radiators

Jocated at different points in sald pipes,
through which a heating medium; suehr as

oxhatust steam or Jive steam 18 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-reservoir and con-
denser, to. ve used in connection with & nor-

mally slowly working pump or the like for
first exhausting the air from the pipe-sys-

tem, so as to produce a vacuum, and receLv-
ing the water of condensation in said reser-
voir, the latter being provided with mechan-
ism or devices for automatically controlling
the supply of the return water to the vacuum
preducer, such as a pump or other stmilarly
operating mechanism, so that the source or
means for producing the vacuum 1s auto-
matically controlled by the water of con-

f

to provide an automatically operating air

“poses  hereinafter more particularly  set

and -water reservoif and condenser located.

at the end or bottom of the riser, the parts i fween the outlet of a radiator and a raturn-

——r—

1 and connections with the pipes of the system
being such that the escape of any vapor haek,
to the vacumm-producing source, such as
pump o other suitable nechanism. is elearty.

prevented, the alr-connections at the bottom
of the return rviser or risers and al the
vacuun-producing source being sealed, as
will hereinatier more fully appear.

~ The invention has for its further ohject
to provide in connection with my wovel
steam-heating system, a novel means for the

confroliing of another valve by the mechan-

ism 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 itvention.

A further object of the invention 13 to so
arrange the parts which control the supply
of the live sieam, that the live steam may be

used periodically only, and the operation o

the parts

¥ aiso being such that the fow of
Iive.cteamn

will be only encugh to supply the

Theaters or radiators without an waster.
. 7

that is, the supplv of live steam being auto-

maticatly shut off.,

Other objects of this invention wil be
clearly -understood from the following de-

tailed description of this invention; 200
are finally to provide a vacuum steain heat-

ing system comprising various apparatus

and instrueentalities all arranged to provide

a simple, durable and nexpensive coustric-

tion, and one which operates automatically

and is most efficient in ity operation.
The invention is clearly illustrated mn the
accompanying drawings, n wileh -—
Figure 1 is a diagranmuaileal represenii-

tion of a heating system or apparalus em-
bodying the principles of this iuvention, said
view showing in connection with the systew
portions of one leater or radiator, and por-
tions of the supply-riser and return. pipe or
riger, and an avrangement of air and water-

receivers and condensers, shown in vertlcal
section, suitably located in the system of
piping forming part of said heating appa-
ratus. Fig. 21s a vertical section of wmy
novel form of radiator-valve; Xig. 3 1s an
elevation of a valve-lever actuating element
or device: and Fig. 4 is o transverse section
of the sane. said gection being taken on line
44 in said Fig. 3. Fig. b is a sectional
representation
valve and air dispelling device located be-

of an automstic drainage
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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 sald
5 Hig. 5, L o -
R gimﬂar characters of reference are em-
ployed in all of the above described views, to
mdicate corresponding parts.
* ' Referring now to the several figures of
10 the drawings, the reference-character L -1n-
" dicates a main steam-pipe, leading from the
main source or steam-generator, such as a
- gtenim-boiler, 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
operated valves 2 and 3, the said pipe being

. provided between said valves with a T-fit-
ag ting 4, and at a point béyond said valve 3
"1 with suitable fitfings 5 and 6, the fitting 6
‘having connected therewith a pipe 7 for con-
veying exhaust steam from any

2 radistor-valve 9, preferably of the con-
~ ‘gtruction shown 1n t}ﬁe drawings ‘and here-

inafter more particularly described. Suit-
. ably connected with said radiator-valve, by
- 30.means of g connection, as 10, is-a radiator or
“ heater 11 of any known construction.” At-
tached to the outlet 12 of said radiator 1s a

 gonmnection . 13, preferably made as shown, |
- and with which is connected an automatic-

3-5-,..&1137 operating drainage-valve 14, preferably

"~ of the construction shown in.the drawings

and subseguently more fully described.
Leading from said drainage-valveis a suit-

~ able pipe-connection which Is connected by

40 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 -rigser which is connected with
‘the previously mentioned T-fitting 5 and

leads to sucl

‘which the heating system.is_ provided for
~ conveying steam 1o such radiators. Con-
50 nected with-the lowest end-portion of the

‘return-riser or pipe 17 is a T-fitting 19, from

which extends a pipe 20, which 1s suitably

“.connected with the lower portion of a suit-

able receiver, tank or condenser, as 21.
pipe 22, of a smaller cross-sectional area
than the pipes ,
T-fitting 19 and. passes into the upper por-
tion of the receiver or tank 21, said pipe 22

having a hand opersted regulating-valve 28 |

0 ter . |
" yeceiver 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-v alve 26, said pipe be-

i

and manually

. siuitable
| _gf}'iﬂt to said fitting 6. - Connected with said
255;;.:7-?3511 - 6 is a pipe 8 which is connected with
Y

h other radiators or heaters with

A
17 and 20, extends from the

Jocated therein, and terminating within said

1‘

- W
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ing connected ’by means of a'ﬁtting 97 with
a pipe

leading from the T-fitting 30 1s a pipe 3l
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 .
valve 86, leads from the T-fitting 82.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
pipe 88 and fitting 39 to which 1s secured
40 leading from one or more other re-

8 a

a, pipe

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 ouflet of said receiver or tank, sub-

stantially as illustrated. Located in said
pipe 1S &
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
a link-shaped part or member 45 into which
extends s pin or projection 46 formed upon
the side of 2 rod 47 which is movably dis-
posed in suitable
provided with suitable stops 50 and 51,
which may be adjustably arranged upon

98 which is provided with a pair of
T-fittings 29 and 30. Connected with and

valve 42, connected with a bracket

guides 48 and 49, and 1s .

70

79

80

89

85

100

105

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 1s a’

110

float 52, from the opposite portions of which .-

extend suitably shaped rods or arms, as 53

and 54, respectively provided at thew iree
ends with suitably f};rmed eyes or embracing
portions 53 which embrace and are 1nde-
pendently movable upon said rod 47, sv 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 lever or arm 4,
which is moved  accordingly, opening or

closing said valve 42, as will be clearly evi-

dent. o . o
Leading from the tank, receiver or con-
denser 34 is a pipe 56, sald pipe extending
from the interior of the tank or receiver at a
pboint above the point of inlet between the pipe
99 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

115

120

130



communicating with the suction-chaiber 60 |

. ¢aiyer or tank 3.

10
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of a suitable pump,as 39. Inthe sald pipe 8
is a T-fitting 61, a pipe-connection $2, 11
which there is a hand operated regulating-
valve 63, being located between said fitting
62 and the upper iuterior of the sald re-
Extending from the suc-
tion-chamber of said pump 1s the usual out-
let or discharge-pipe 64. ‘lhe reference-
character 65 indicates the steam-cylinder ol
the pump, and 66 is the exhaust which s
conniected therewith. Intermediately dis-
posed between the T.fitting 4 in the main
pipe or line 1 and the inlet 67 of saud steam-
cylinder 65 1s 2 stean-conveying pipe 68,
in which: pipe are localed several T-fitlings
69, 70 and 71, and a valve T2y a pipe 731

-which there is a valve 74 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. Extending from
the fitting 5 _ |
which: communicates with the T-fitting 69
in the pipe 68 and 18 provided with a valve
76. Movably arranged within said receiver
or tank 34, so as to ride upon the suriace
of the water of condensation in said receiver
or tank, is a float 77, said float being pro-
vided with a vertical stem or
oxtends through and is shidably arranged 10
a guide 79 in the top of the said tank or
! Suitably connected with the sald

stemn or rod 78 are a pair of valve-lever ac-

39

40

 tnating members or elements 80 and Sl

preferably of the construction shown In
I'igs. 3 and 4 of the drawings, and consist-
ing -of link-shaped devices, the sides 82 dud
83 of which may be provided with holes or
perforations 86 for the ingertlon of an en-
oaoing pin, bolt or stud 85, and one of the
sides, as 82, being preferably. formed with
an open portion 8+ for
hetween the sides of the member or clement
30 of a valve-spindle operating arm or lever

- 87, adapted to-be detachably connected with

?

the valve 72: or, for the arrangement be-

50

20

0

85

e

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. |

L

 Referrinig now-to I"g. 9 of the drawings,
it will be seen that the radiator-valve 9, pre-
viously “'mentioned comprises 2 suitabiy

tormed main hollow or chambered body 89

provided with a suitable inlet 90 and an out-

let 91. Rotatably disposed upon a seat 92

“within said body 1s a valve-body or element
93, which has a perforated top 94,

| but. 18
open at the bottom, as at 95, so as to form a
chamber 96, The purpose of this perforated
top |
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,

valve-body
tending projection or Tug Y upon which 1s

is ‘another pipe-connection 75

rod 78 which

ket 110, or

the arrangement”

94 is to permit sufficient fluid, as stean,

adapted to be moved over the opening of
{he outlet 91, so as to provide a direct pas-
qugeway for the heating medinm entermg at
90 into the chamber 96 and through the
opening 98 and outlet Y1 10 the radiator, as
will be clearly evident; but the parts being
arranged so that said opening 98 Is moved
away from the outlet 91, so as to close the
passageway for the steam to the radiator.
Upon the upper closed top
or element 93 is an upwardly ex-

arranged a socket-like end-portion 101 of an

-

operating steni
upper end-portion
operating handle 102.

100 which 1s provided at 1ts
with a suitably disposed
The upper portion

of the said main hollow or chambered body

30 is formed with a screw-threaded part 105
upon which is screwed a sultably formed
closing cap or bonnet 104. This cap or

Dbonnet 104 is made with a suitable screw-

threaded neck or open part, as 105, through
which the valve-stem 100 extends, as shown,
and upon the upper portion of the said bon-
net or cap 104 1s a chambered member or
honnet 106 which is provided with an 111
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 portlon the sald men-
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 2 closing end-portion
109, forming a valve-seat, 1s a packing gas-
2 metal disk may be used, said
disk ‘vesting upon said portion 10v ‘which
in that case is ground to provide @ gronnd
joint. The operating stem or spindle 100 1s
provided with a flange 111, resting directly
upon - said gasket or packing disk 110, 2
spring 112, which.1s arranged within the
Lamber 113 and which encircles the said
spindle 100, 1n the manner shown,
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 paek-
ing disk 114 may also .
anner shown in said Fig. 2 of the drawings,
and held in the said position,
ing cap or bonnet 104, when the latter 1s
serewed down upon
body 89. In this manner 1
packless and quick-opening
which at no time requires
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 [ have pro-
duced a simply

have provided a
radiator valve,

94 of the said

be arranged, 1n.the -

_ constructed radiator-valve
| which is admirably ‘adapted - for ase 1n

Ay

30

90

100

105

110

being -

115

‘as shown, by
means of an annular off-set 115 of the clos-

120

t{he bollow or chambered

any packing and

125

L

1
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vacuum steam heating systems, because there | operation. In practical use and assuming

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 awhay, and
very often after a few operations a sufficient
leak will develop around the packed stem of

. the valve to malte 1t 1mpossible to hold the

10

15

20

25

30

~ ranged upon the said valve-seat, so as to

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 1s
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-
ternal screw-thread 118, upon which 1s

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-

“close the same by means of its own weight,

36
" said ears or lugs over s pin or pintle 125 for
operatively connecting the said valve-disk

40

45

o0

" nular portion 131 of the tubular member 14,

&b

~ gition by a spring 134, said parts being ar-

60

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

or plate to a perforated ear or lug 126, so
that the valve disk or plate 128 will be se-

cured in its operative position ih a hinge-
The said disk or plate 123

like manner.

ay be provided with & 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 snitably 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 123,
said disk 130 being suitably fitted in the an-

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 1383, normally held in 1its closed po-

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

'3

the

‘principles of my present invention, I
will now briefly set forth the method of 1ts |

L

60 of the

that it is desired to use steam at or below at-
mospheric pressure, the valve 74 1s 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

i o

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 vglve 76, because 1t 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 1,1s closed =
and valve 2 is opéned. 'The live steam en-

80

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
drainage valve 14, suitably lifting the small

‘valve-disk or plate 133, the several regnlat-

ing valves 23, 26, 36 and 63 being set so as to

85

~ Owing to the partially open condition of

90

plate 123 of the discharge or ..

95

regulate the area of the passages in the pipes

| 92, 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 1s
sucked into and through the pipe 62 and
part of the pipe 58 into the suction-chamber
pump .
through the discharge pipe 64. At the same
time, the small orifice 132 1s such that a

than in the vertical return-risers, the area
of the disk 130 being practically the same as

100

105

59, being finally: expelled

‘smaller vacuum is produced in the radiator

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 180. The arrangement of the

cap 119 upon the upper portion of the valve-

115

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

valve-casing abové 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 17, or those arranged in the line of pip-

ing of which the pipes 40.and 388 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 -

vacuum- having thus been produced, the

120

125

130
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1o

valves 28, 26 and 63 are now closed so that
water of condensafion and any vapor
L

the

that may come from the radiator will be
caused to fow directly into the bottom of
the closed water-recelver and condenser, the
vapor or sieam as soon as it comwes 1m con-

toet with the cold body of swater, alwvays in

et}
s

c
“Fa

50

b
o

G

the tank, being immadiately condensed mto

-ﬁrfhﬁ:ﬂ‘l‘t j ’
Any ordinary amount of water of con-

densation resulting in the radigtor or ra-

diators 11, Hows through the orifice 132,
from the pipe-connection 18, and thence
through the pipes 15, 17 and 20 into the bot-
com of the yecelver or tank 21, located at
La hatinm ol the refnrn-riser.  'Lhe risine
the bottomn of tne. refturn-riser. 1he TiSINg

water in each recelver or tank 21 finally

floats the float B2, so as to cause the same 1o
move upward, at the same time, sealing the

' inlet to vive 94, The upward movement of

d.

the fload 52, brings the arm 35 against the
ston 50, whereby the vod or sten 47 18 also
moved in an upward direction, so that the
valve-operating arm or lever 44 1s operated
so 8g to open the valve 42
flows from said receiver or tank 21, into and
through the pipes 41, 28, 31, and 33, nto the
bottore 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 88, 31 and 38 into the bot-
tom of the tank or recelver 34.
¥or in sald tank or receiver 34 yises, 1t hitls
the float 77, and produces an upward move-
ment of the stem or rod T8, and the device
30 connected with said stem or rod, the wa-

ter at the same tiine sealing the inlet end

of the pipe 87. The upward movement of
the s2id device 80, by means of the pin, stud,
or the, like, 85, being brougnt in ifting en-
ongement with the end of the valve-operat-
ing arm or lever 87, meves the lafter and

opens wide the valve 72. A full supply of

live stearh, from the pipe 1, 1s thereby per-
mitted 16 enter the steam-chamber or cyl-
inder of the pump, through the pipe 68, S0

sc to canse the rapid working of the latter.
. =y

The pesult will be that the excessive collec-
tion 'of the water of condensation in the
tanles or receivers 84 and 21, will be pumped

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, proauce a Jowered: .con-
dition of the ﬂoutf,
aguin closed and the valve 42 is also closed,
thig bringing the entire system once more

down to its normal cendition, for the repeti-
tion of the various steps in the method or

process hereinabove deseribed.
I case of a large supply of water of con-
Jdensation in the radiator, at such tinie after

the valve 9 hias been kept closed, or that may | trolled valve 1

e s ] _::.-ll- R A e ————— e L

The water then.

Ag the wa-

g6 that the valve 72 18

15
A

have collected in the pipe connections be-

Ctween the radiator and the drainage valve

14, when the pump is rapidly set i opera-

tion, the increased supply of water lifts the
said disk or valve or plate 123 to_ such a
degree, that the water of condensation 1
suddenly removed, 1n the same manner as
above deseribed. In case the exhaust from
the steam-engine or other source of supply
is insuflicient to propervly heat the radiators,
1t may be desired to periodically admit hive
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 78, the end-portion of the lever or
arm 88 being arranged between the sides of
the device 81, so as to rest upon the pin or
stnd 85 of said device. The upward move-
ment 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 theé riser 18 and through the
nipes 8 and 10 and the valve 9 into the radia-
tors, in addition to the supply of exhaust
steam, as will be clearly understood. ‘I'he
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. 'I'he arm
or lever 88 can thereupon be again disgon-
nected, or left in its connected relatlon, so
that the valve 76 will be intermittestly
opened and closed, so that hive steam wiil
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 1t 18 necessary
to make repairs to the other parts of the
system, or otherwise. B

Fromn the foregoing description of my -

. N 5 |
present invention it will be seen that I have

devised a simply constructed and efficlently
operating steam-heating system or appara-
tus in which the Vacmm-p?codueing source 1s
automatically controlled by the water of con-
densation, so as to maintain & vacuum in the

radiators and keep them free from the water

of condensation, the general “arrangement
and construction of the parts being such thaf
all the noises due to hammering are fully
gverfome. | -
I claim :— _ L
1. A heating system comprising a radia-

LI

“tor, & main pipe leading. to and connected
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with said radiatox, and a pump, ssid pump

having a ®steam and a suction chamber, &

peturn-riger leading from said radiator, a

valve in said main pipe for admitting hve
steam 1o the radiator, said valve being nor-
mally “closed, a pipe connected ‘with ana
leading from said main pipe to the steam-:
chamber of the pnmp, an automaticaily con-

s

n said last- mentioned pipe, 184
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Pip@fﬁ{mnectiong ‘between the sucti@@ cham-
ber of the pump and the retura-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
1n sald main pipe, and automatically con-
trolling the vaive in the pipe leading from
saxd main pipe to the steam-chamber of the

pump. | ' _ . |
2. A heating system comprising a radia-

tor, a main pipe Jdeading to and - connected.:

with said radiator, and a pump, said pump

having a stearn and a suction chamber, a

return-riser leading from said radiator, a

valve 1 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-
chamber of the pump, an automatically con-
trolled valve in said last-mentioned pipe,
pipe-connections between the suction 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 ana condenser
for periodically opening and closing the
valve 1n said main pipe, and automatically

controlling the valve in the pipe leading

from said main pipe to the steam-chamber
of the pump. . L -
3. A heating gystem 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 steain chamber and a suction cham-
ber, a pipe between- said main pipe and the

- steam-cbamber of the pump, a valve in said

45

50
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pipe, said valve being only wvartiall
80 as to admit.a limited quantity of steam

pipe, satd valve being only partially open

- soas 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’ par-
tially closed valve, a normally closed valve
m said by-pass pipe, pipe conunections 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 pump by

means of the water of condensation.
4. A heating system comprising a radi-

ator, a main pipe leading to and connected

with sald 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
open

the yeturn-riser.

to the steam-chamber of the pump for slowly

1 in-saxd by-pass pipe, a closed tank for re-

I excess water of condensation from the tazik, 9

088,560

to the steam-chamber of the pump for viowly
eperating the same, a by-pass pipe connected
with said pipe on opposite sides of said par-
tially closed valve, a nermslly closed valve
in said by-pass pipe, pipe connections be- 7¢
tween the suction chamber of the pump and
the return-riser for producing a vacuum in -
the radiator, and instrummentalities located
between sald pipe-connections for autoraatic-
ally controlling the said valve in said by-
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
g - 30
5. A heating system comprising a radi-
ator, a main pipe leading to and connected
with sald radiator, a return-riser extending
from said radiator, and a pumip, said pump
having a steam charber and a suction cham- 88
ber, a pipe between said main pipe and the -
steam-chamber of the pump, a valve in said.
pipe, said vaive being only partially open
so as to admit a limited quantity of steam
o0
operating the same, a by-pass pipe connected
with said pipé on oppostte sides of said par-
tially closed valve, & normally closed valve
ceiving water of condensation, said tank be- 85

ing in communication with the discharge end

of the return riser and the suction chamber
of the pump, a float floating upon the sur-
face of the water of condensation in said
tank, and means connected with and oper-
ated from said float for opening and closing
the normally closed valve in said by-pass
pipe, all arranged to exhaust the air fgﬁm
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- 119¢
ber, a pipe between said main pipe and the,
steam-chamber of the-pump, a valve in said/
pipe, said valve being only partidlly open
so as to admit a limifed quantity of stesm
to the steam-chamber of the pump for slowly
operating the saime, a by-pass pipe connected
with said pipe on opposite sides of said -
partially closed valve, a normailly. closed
valve 1 said by-pass pipe, a closed fank
for receiving water of -condensation, said
tank being 1n communication with the dis-
charge end of the return riser and the suc-

100

10D

116

129

tion chamber of the pump, a float floating

npon 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 wvaive in
said by-pass pipe, all arvanged to exhaust
the air from the radiator and withdraw the

ol
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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 gmantities of

- water of condensation from the radiator, a

15

20

25

" ing upon the surface of the water of conden-

|
normally closed valve

40

48 -

50

B

80

33

with sal

ing and closing the

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

tially closed valve, a normally cle _
in said by-pass pipe, a closed tank for re-

ceiving water.of condensation, a plpe con-

nection between the return-riser and said
tank, a pipe connecting said- tank with the
suction ehamber of the pump, a float float-

sation 'in said tank, and means connected
with and operated from said float for open-

in said by-pass pipe, all arranged to exhaust

the air from the radiator

cated between said radiator and said riser,

said return-valve being constructed to op-
erate automatically .an'(f 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
~‘chamber, a pipe Jeading from the
to said pump, & valve in said pipe, said valve

main pipe
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 sad

pipe on opposite sides of said partially

closed valve, a normally closed valve in said |
- by-pass pipe, & close
water of -c_qnci

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 i said tanks,

and withdraw the
excess water of condensation from the tank.
8. In a heating system, a radiator and re-
turn-riser, means for supplying a heating
medium to said radiator, a return-valve lo-.

and a suction

R ':f.-tmlk' for m-gewmg
ensation; & pipe connection be-

-
.

pipe on opposite sides of said par-.|
closed valve

riser, substantially

ing source, said

connection between the radiator and

| ing- and closing

tion from said tanks.

conveling steam to. the

for receivin
" connection

7

means in said system of piping . for prevent-

ing the escape of any vapor from the return

set, forth.

9. In a steam-heating apparatus, a vacu-
um-producing source, a main pipe with which

said vacwnn-producing source is connected,

a radiator, said radiator being also con-

nected witl said main pipe, a closed tank be-
low the radiator for recelving water of con-

densation, a pipe-connection between the ra-
diator and said tank, and a main closed
tank  for rvecciving 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

said first-mentioned tank, means connected

to and eperated by said float for automatie--
ally opening and closing said valve, a pipe

connecting said main tank with the vacnum-
producing source, and"means 1n satd main
tank and connected to said vacuum-produc-
means being operated by the
rise-and fall of the water of condensation 1n
said main tank for automatically controlling
the vacuum-producing source, all arranged to
exhaust the air from said radiator and with-

draw the excéss-water of condensation from
said tanks. | |

© 10. In a steamn-heating apparatus, a steam-
pump, a main pipe with which sald vacuum-

producing - source is connected, "2 radiator,
said radiator

being also connected with said
a closed tank below the radiator

[

main pipe,
o water of condensation, a pipe-

for receivin

tank, and a main closed tank for receiving

as and for the purposes.

spid
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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 float in said’ first-

mentioned tank, means connected to and op-
erated by said float for automatically -open-

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-

11, Tn a heating system, a main pipe, a ra-

4

diator, a pipe for conveying a heating flmd

to the radiator, a pump comprising a steam

‘said valve, a pipe connecting.

110

115

120

chamber and a suction-chamber, a pipe lead- -

ing.

said pump, a closed tank below the radiator
] water of condensation, a pipe-

| etween the radiator and said
tank, and a main closed tank for réceiving
the water of condensation from sald first-

mentioned tank, a pipe-connection hetween

a normally closed valve in said

from said main pipe to said pump for
stenm chamber of

125

130
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- ar from the radiator and withdraw the ex-

15

20

25 pipe, a closed tank below the radiator for

30
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49
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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 sald main tank with the suction-
chamber of the pump, and means connecied

to said main fank apd operated by the rise

and fall of the water of condensation in
sald main tank for automatically control-
hng said pump, all arranged to exhaust the

cess water of condensation from said tanks.
12. In a heating system, a main pipe, a
radiator, a Ppipe for conveying a healing

fluad to the radiator, a pump comprising a

steam chamber and a suction chamber, a
pipe leading from said main pipe to suid
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,
2 normally closed valve in said by-pass
receiving water of condensation, a pipe-con-
tween the radiator and said tank,
and a main closed tank for receiving the
water of condensation from sald first-men-
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
sald main tank with the suction-chamber of
the pump, a float upon the surface of the
water of condensation in said main fank,
and means connected with and operated
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

&5,

50

ob

condensation from said tanks.

13. In a steam-heating apparatus, & vac-
uum-progucing 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 2 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,

- means conrected to and operated by said

60

. -65

float for automatically opening and closing
sald valve, a pipe connecting said main tank
with the vacuum - producing source, and

means connected to said inain tank and op-

erated by the rise and fall of the water of
condensation in said main tank for suto-
matically controlling the vacuum-producing

souree, all arranged to exhanst the air from |

862,550

sald radiator and withdraw the excess water
of condensation from said tanks, and also
heing adapted to act as a sealing means n
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 a steam-heating apparatus, a steam-
pump. a main pipe conpectes  vith said pump,
a radlator and veturn riser, a-closed tank
below the radiator for receiving waler of
condensation, a pipe-connection between the

return-riser ana saild-tank, and 2 main closed

tank for receiving the water of condensation
irom smd first-mentioned tank, a pipe-con-
nection between said tanks, a normally closed

valve 1n°sa1d pipe-connection, and a float in

saxd first-mentioned tank, means connected
to and operated by said float for automat-
ically opening and closing said valve, a pine
connecting said main tank with the suction-
end of {he pump, and means connected to
saxd main tank and operated by the rise
and tall of the water of condensation in said
main tank for antomatically controlling the

pump, all arranged to exhaunst the air from

the radiator and withdraw the excess water

ot condensation from said tanks, and being
adapted fo act as a sealing means in the gys-
temy of piping for preventing the cseape of
any vapor itiom the return-riser when the
water m said fivst-mentioned tank reaches o
predetermined height.

- 15, In a heating system, a main pipe, 2
vadiator, a pipe for conveying a heating
nud to the radiator, and a return-riser, a

pump comprising s stearm chamber and a

suction-chamber, a pipe leading from said

‘main pipe te said pump for conveying steam

to the steam chamber of said pump, a closed
tanx below the radiator for veceiving water
of condensation, a pipe-connection bétween
the return-riser and said tank, and 2 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
sald valve, a pipe connecting said main tank
with the suction-chamber of the pump, and
means connected Lo sald main tank and op-
erated by the rise and fall of the water of
condensaiion in said main tank for auto-
matically controlling said pump, all ar-
ranged to exhaust the ailr from the radiator
and ‘withdraw the excess water of conden-
sation fram said -tanks, and also beihg

adapted to act as a sealing means in the
system of piping for preventihg the escape

of ‘any vapor from the return-riser when the

-water in the first-mentioned tank reaches o

predetermined height.

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

by
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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
malil pipe to said pump, a valve in said
pipe, said valve hein: only partially open so
as to admit a himited 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 1n 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 Arst-mentioned tank, a pipe-con-
nection between said tanks, a2 normally
closed valve 1n said pipe-connection, and
a float 1n said first-mentioned 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 mam tank. and means connected with

suld float and said valve 1n the by-pass pipe,

saul means being operated from. said float

for opemiig and eclosing the normally closed
valve 1n said by-pass pipe, all arranged to
exhaust the air from the radiator and with-
draw the exeess water of condensation from
sald tanks, and adapted to act as a sealing
mweans in the system of piping for prevent-
ing the escape of arny 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-
cated between said radiator and said riser,
satd return-valve heing constructed to oper-
ate automatically and allow the passage of
air as well as smiall quantities of water from
the radiator and also opening wide for the
passage of mereased quantities of water of
condensation trom 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 i said pipe-connection,

and a float 1 sad fArst-imentioned 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 1 said main tank for auto-
maticaily contrelling the vacuum-producing
source, all arranged to exhaust the air from

- said radiator and withdraw the excess water

SE SR E ] S —— e CEE L.
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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-vaive 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, @ 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 maln closed tank for receiving

‘the water of condensation from said first-

mentioned tank, a pipe-connection between
said tanlks, a normally closed valve in said
pipe-connection, and a float in said frst-
mentioned tank, means connected to and op-

erated by said float for automatically open-

ing and closing said valve, a pipe connecting

sa1d maln tank with the suction-end of the
pump, and means connected fo 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 from 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-valve lo-
cated between gsaid radiator and said riser,
“sald 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 wafer 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 sald pump for con-
veying steam to the steam chamber of said
pump. a closed tank below said radiator and
riser for receiving the water of condensation,
1 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 ¢losing said valve, a pipe -con-
necting sald 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 sald
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 return riser, a return-valve lo-
cated between saird radiator and sard 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 creased quantities of water of

~ condensation from the radiator, a pipe for
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conveying a heating vapor or steam to the
radiator, a pump comprising a steam-cham-
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-chaniber 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 Va]ijwfe in said by-pass pipe,
a closed tank below the radiator for recerv-
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 smd

‘pipe-connection, and a float in suid Hrst-

mentioned tank, means connected to and op-
erated by said float for automatically open-
g 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 manz tank, and

means connected with said float fus opening
and closing e normally closed valve in

sald by-pass pipe, all arranged to exhaust
the air from the radiator ang withdraw the
of condensation from said
tanks. o | | |

21. In a heating system, a radiator and
return-riser, means tor supplying a healing
medium to said radiator, a return-valve lo-
cated between said radiator and said riser,
sald return-valve being constructed to opers

ate automatically and allow the passage of

a1r as well as small quantities of water from
the radiator, and also opening wide for the

passage of increased quantities of water of
condensation fromn the radiator, a vacoum-

producing source, a -closed tank below said
radiator for receiving water of condensa-

- tilom, a pipe-connection between the return-

0b

60

85

riser and sald tank, and a main closed tank
for recelving the water of condensation from
said first-mentioned tank, a pipe-connection
between said tanks, 1 normally closed valve

in sald pipe-connection, and a float in said

first-mentioned tank, means conneccted to
and operated by said float for automatically
opening and closing said valve, a pipe con-
necting said tank with the vacuum-produec-
Ing source, and means connected to said

main tank and operated by the rise and fall |
‘of the water of condensation in said main |

“the water of condensafion from

862,550

- tank for automatically controlling the vac-

nwm-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 1s at a predetermined
height. ' | |

22. In a heating system, a radiator and
return-riser, means for supplying ajheating
medium to said-rvadiator, a return-valve lo-
cated between said radiator and said riser,
sald return-valve being constructed to oper-

ate automatically and allow the passage of

atr as well as small quantities of water from
the radiator, and also opening wide for the
passage ot 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-
connection between the return-riser and said
tank, and a main closed tank for receiving
sald first-
mentioned tank, a pipe-connection between
satd tanks, a normally closed valve In said
pipe-connection, and a float in sald first-
mientioned tank, means connected to and op-
crated by said float for automatieally open-
mg and closing said valve, a pipe connecting
satd main tank with the suction-end of the
pump, and means connected to sald main
tank aml operated by the rise and fall of
the waterr of contlensation in said tanl 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 the 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 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

tor 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,
tor receiving the water of condensation, a
pipe-connection between the return-riser
and sald tank, and a main closed tank for
receiving the water of condensation from

sald first-mentioned tank, a pipse-connection

between said tanks, a normally closed valve

120

125

-1n said pipe-connection, and a float in said 130
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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-
chmber 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 controliing
said pump, all 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 member in the

i water of condensation in said main tank,
and means connected with said float . for
opening and closing the normally - closed

exhaust the air from the radiator and with-
draw the excess water of condensation from
said. tanks, and adapted to act as a sealing

when the water in said first-mentioned tank
is above & predetermined height.
95. In a heating apparatus; a main heat-

system of piping for preventing the escape ing fluid-conveying pipe, a radiator con-

of any vapor from the riser.when the water
in the first-mentioned tank is above a pre-

- "determined height. A

20

24. In a heating system, a main pipe, &

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

25 .

30

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 himited

quantity of steam to the steam-chamber of

the pump for slowly operating the same,.a

by-pass pipe connected with said pipe on

35

40

45

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
_ 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 ot

_the pump, a float upon the surface of the

nected therewith, a refurn-riser leading from

condenser connected with said return-riser,

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-recerver and condenser

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

- 96. In a heating apparatus, a main heat-
ing fluid-conveying pipe, a rvadiator 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 tor ad-
mitting live steam to the radiator, said vaive
| 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-

for periodically opening and closing said
valve and supplying the live steam to the
radiator. | - ~

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

C JOHN COLILIS.
Witnesses: " |

Frepx. C. FRAENTZEL,
I, H. W. FraENTZEL.

}
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valve in said by-pass pipe, all arranged to

‘member in the system of piping for prevent- -
ing the escape of any vapor from the riser, =

| a valve in said main pipe for admitting live
‘steam to the radiator, said valve being nor-

and. operated from the water of condensa--
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szid radiator, an air and water-receiver and

65
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nected with and operated from said float

20



	Drawings
	Front Page
	Specification
	Claims

