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To all whom it mr:zy concermn:

- Be it known that I, JorN CoLLIS, a cltlzen |

of the United States. I’GSIdIIl'D' at Des Moines,
in the county of Polk and the State of Towa,
have invented a new ‘and useful Vacuum '
Steam Heating Apparatus, of Wthh the fol-

lowing is a spemﬁcatlon

- Instarting a steam-radiatorit is always nec-
essary to first remove the air that is contained

in the steam pipes and radiator before the
steam can enter the radiator and heat the
building. Heretofore it has been customary
to pmwde automatically-operating thermo-
static valves so arranged as to be normally

open, and hence when uhe steam-pressure was

applied to the radiators the force thereof
would gradually expel theair. Then when the
steam came in contact with the valve the heat

would cause the valve to elose and  thus the

escape of steam cut off. Heating systems
have been provided heretofore with 1 means for

exhausting the air from ‘the pipes’ through

thermostatlc valves to produce a partial vacu-
um therein to aid the flow of steam into the
system; butinall systems in which a thermo-
static valveis relied upon tocut off the outflow
of steam obviously the steam must engage the
valve beforeitcan operateit,and on aeeount of

the fuct that the water of condensation usually
travels with the steam some of this water

may pass through the thermostatic valves be-
fore they ean elose Moreover, with .such
devices it has been found that frequently the

water of condensation would be forced ahead .
of the steam and would of course pass through
the thermostatic valves before they were
Itishighly
objectionable that any water pass through
these valves, as the dischar ge 1s either 1111301
the room being heated or into the pipes de-

closed by contact with the steam.

signed to carry off the air only. In all ther-

mostatic valves the air-vents are of necessity |-

very small, and hence much time is oceupied
after the steam is turned on in getting heat
to remote parts of the building and further-

more,with such systems, and in the even‘t that
exhaust-steam is used for heating, the force
~ necessary to expel the air through these slow-
working thermostatic valves produces a reac- |
tlonary back pressure upon the enﬂ*me which
is h1 ghly obJectmnable.

]

The ‘object of mv invention is to provide an
improved system of steam-heat distribution

whereby the steam is" placed very rapidly in

the most remote parts of the system and the 55

‘water of condensation is prevented from pass-

ing through the radiator vent-valves and the
reactionary back pressure upon an engine

caused by the forcing of its exhaust-steam

into a heating system filled with air is pre- 6o
vented; and, furthermore, to provide a heat-
ing system that does not require that careful
attention and accurate adjustment necessary
when thermostatic valves are used.

~My invention consists, essentially, in t—he 65
arrangement and combination of the various.
dewces necessaly to the successful operation
of the vacuum steam-heating system, as
hereinafter more fully set f0113h ‘pointed out

| in my claims, and illustrated in the accom- 70
| panying drawings, in which—

‘Figure 1 shows a sectional elevation of a
bu1ldm g having myimproved heating system
apphed Lhe1eto Fig. 2 shows a vertleal

central sectional view rof my impr oved valve. 75

“Referring to the accom panying dr awings, I

shall first deserlbe the various features of

my heating system and afterwald the Con-

struction 0f the valve.

The numeral 10 is used to mdleate the 3o
steam-supply pipe, and 11 the return. At
each of the steam-radiators 12 throughout

the entire system I have used one of the

‘“ Collis circulating-valves,” indicated by the

_'mumeml 13 and- fully shown and described 85
in Letters Patent No. 610,873, issued to me |
| September 13, 1898.
pipe with ‘the" steam-supply pipe 10, and a
pipe 15 connects it with the return 11.
this means it is obvious that a circulation of go
steam throu ﬂ*h the radtators 1S always mam-

A pipe 14 connects the
- By

tained.

In the basement of the building or atsome
convenlent point I have loea,ted a vacuum-
pump 16, and adjacentto the pump is a vacu- g3
am-tank 17, having a pipe 13 connecting it

( with the pump. A vacuum-gage. 19 is “at-
tached to the tank, and-an. au-va,lve 20 is
also provided for purposes hereinaiter ma,de

clear. 100
Attached to each radiator is one of myim-
proved vacuum-valves,hereinafter described,




MmmmmmmmmEmmmmmmmmmmmmmmemm e —————— - . - r "
e emmmmmmemgemmmemmmmmmmmmm - - Mmmmmmmmmemmmmmmmsmmmmmsmsmmmmsmsm;mmmmsemmmmetemmmmmsmemmmmmmmmmqEmmemmmmmsmsmmmmmmsmmmmmmmsmmmmmsmmmmmmmmsmmmmmmmsm=mmmsm=mmmmmmsm=mmmmmmm==mmsmmm=mmmmsmsmmmmmsmm=mmsms=sm=s=slemsmmscmmmqEssmmmmmmmemmmmmmmemmmmmEmm - - mmmmqmaE e mmmmmmemmmgEemmmm e —mm - . . B B -
- k ; k " ’-‘ Pl b - d A - - 1 - b - e e

_and a plpe 21 eonneets one or. more of them :
. with a pipe 22.

“This pipe 22 1is. prefembly

. run houzontallv around the top of the base-

~ mert to provide convenient means Whereby]’
__________ 5anumberoftheseplpesﬂm&}becollected _____

and made to connect with the vacuum-tank.

e ‘1o

20

| : .30'

) pipes.:

 The pipe-sections 23 and 24 are for the same |

‘purposes as the pipe 22.

tain the vacuum to the deﬂ'ree deSIred )
~~ When thesteam is turned on, it wﬂl of course
R -rapldly flow through the entire’ system, and
- pass.

- through the valve into the air-discharge.
~In use the pumping of air-is started
a short time before the heat is desired and
-continued until the desired amount of vacu-
nm-is produced. Then when the steam is

the water of: condensatwn cannot

turned on the impact caused by the flow of

steam will close every valve immediately,
“before the water of condensation could reach
‘the Va,lves, and when exhaust-steam from
an engine is used the puffing of the steam._
will furnish the impact necessary to close
the valves, even if the said exhaust is below |
atmosphel licpressure. Inasmuchasthe vacu--

um need only be maintained within: the air-

~ pipes to the radiators, it is obviously not dif-

- ficult to do this, and ‘hence the pump need -
only be run a: short time at -full capacity to
7 form the vacuum and then very slowly to
" maintain same and compensate for leakage.
The air is pumped out of the. system, pref-

~ erably, only just when the steam is turned
on for each day, and then so much of a vacu-

35
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um is maintained in the pipesleading to the

| vent-valves as is necessary to hold the valves

closed. -

- vacuum-pressure reached a certain predeter-

o o

mined number of inches, it may be seen that
the vacuum-gage on the tank will indicate

- when all the valves have been.closed, and if
any valve should remain open the vacuum-

'55

thereupon the air will open the valves 25 a,ﬁnd- | -

T L ' H ey a = 1 r = R ! ; i Sa
...............................................................................................................................................................

pressure wﬂl 1ap1d1y diminish, so that the
pumping may:again be started uutll a suffi-
cientpressure is attamed to close every valve

~in the system.. When the steam isturned off |

for the night, the air-valve 20 is opened,; and

- Obviously, when
the pump is operated a more or less complete
vacuum will be formed within the tank 17,
~and this tank will of course draw all the air
from the complete heating system until the-

.'-__valves at the radmtor close Then the pump.

It is not essential that the partial .
- 'vacuum be maintained at the same degree in
the system after the steam hasbeen turned on.
- .Assuming that the valves were so ¢on--
~ structed as to auntomatically close when the

g

-seat 28 therein.
“of the -eylinder -to. connect with the air-pipe -
‘21, before deseribed. Above and helow the
idmphragm are the two guides 30 and 381, and:
‘mounted. in these guides for vertical move-
ment is a rod 32, havmg formed -on or fixed
thereto a valve 33 to engage the said valve-
The parts are so arranﬂ'ed that:-when
the vacuum- pressure reaches a certain pre-

-seat.

o 654,948 o

-'enter Lhe radlators, thus foremg the W&tel of

condensation back throuwh ther eturn steam- 6o

pipes, so that each time the system is started
.1t will be entirely free from water.

The consbruetwn of the vaeuum-valves 1S

a cylmdel ha,vmcr at its basea conneetmn 26,
by which it may be screwed to the radlator

..........................................................................................................................................................................................................................................

to communicate therewith. : A short distance

‘below the center of the cylmder 25 is a hori-

zontal diaphragm 27, having a round valve-
A pipe 29 1ea,dq from the top

determined numberofinches the valve will be
foreced up in contact with the valve-seat, and
thus -the air-vent shut off. As-soon as this

vacuum is destroyed the: valve will of .ecourse |
---_drgp by gravity without the aid of a spring. ...

Having thus described my invention, what
I elaim, and desire to secure by Letters Pat-
enb of the United States therefor, is—
1. A steam-heating system, comprising one
or more radiators, pipes for conducting steam
to and from the radiators, a Vent-valve for

“each radiator, exhaust-pipes connected with
the valves, S.‘:lld valves tending to close when
the velocity of the fluid passing therethrough
from the radiators exceeds a predetermmed |
rate, and adapted toopen upon arise in pres-
sure in said exhaust-pipes, and exhausting
‘means conneécted with said exhaust - pipes,

‘whereby the air may be exhausted from the

entlre heating system. | -
. 2. A steam- hea,tmﬂ'svstem comprlsmg one
or more radiators, pipes for conducblnﬂ' steam

to and from the radiators, a vent- valye for

each- radiator, .an exhaust-pipe .connected
with each v alve, sa1d valve tending to-close
when the velocity of the fluid passing there-

through from the radiators exceedsa prede-
‘termined rate, and adapted to open upon a

rise in pressure in said exhaust-pipes, means

for admitting air to.the exhaust-pipes, where-
by sald valves may be opened, and exhaust-
| ing means connected with the said exhaust-
pipes, whereby the air may be. e*fcha usted from |
-the entlre hedtmn‘ system
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