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To all whom it may concerw:
Beit knownthatl, Lours S. BUrRBANK,a citi-

ter, in the county of Worcester and State ot
\Idaﬂchuﬁotta have invented a new and use-

m]lb invention relates to Steam-heatmﬁ SyS-

tems which are employed for heating bulld-
“ings-and for other purposes.

lh{l cspecial object of this invéntion 1s to

provide a heating system with means for au-

tomatically exhausting air from the radiators
and for the cire lll:l‘lﬂw"]_hl%‘nl{r{)q -

To this end this invention consists of the

heating system and of the combinations of
parts therein. as hereinafter described, and
more particularly pointed out in the cl'umcs at
the end of this specification.

in the accompanying drawings, Figure 1 13

“adiagrammatic view, partly in section, of suffi-
“¢ient parts of a steam-heating system to illus-

trate the application of my invention thereto.

Fig. 2 is an enlarged sectional view showing
a toxm of inspirator which-may be emploved

for using the energy of the returning stream

of water for exhausting air from the system.

Fig. 3 is a (lmﬂmmmatlc view of part of a

steam-heating system, illustrating a modified
Fig. 4 js a detml view of a

construction.
mercury-trap which may be used.in the over-
flow pipe. Fig. b represents a perspective

-view of a portion of the apparatus, showing
a.plurality of injectors; and Fig.-6 is a dia-
egrammatlc view showing separate’ return-

pipes for different floors of a building.
The efficiency of $team-heating systems de-

-.penda in a great measure upon the exclusion

of air from the radiators and from the circu-
lating-passages. Lhis is particularly true of
the single-pipe steam-heating systems, which

| onemte at comparatively lew pressures.- -

45

In an ordinary amﬂ']e-plpe steam-heating
system the steam is admitted at one end of
a radiator, and when a considerable volume of
air is trapped or confined by the steam at the
other end of the radiator it forms, in effect, &
dead-airspace diminishing the heating-surface

—— — ——— —— e kil de . A wwrn w T—— T

the desired operation.
jection, different forms of air-valveshave been
emploved, and in some systems it has been
| proposed to connect the air-valves to a com-
.mon pipe.

tul Steam-Heating System, of which the fol- |
Jowing 1s a specification.

To overcome this ob-

This invention relates to a %tea,m-hea,tmcr
system having the radiators connected to an

‘air-exhaust passage.

The especial object ot tlm invention is to

boiler to create positive suction in the air-
exhausting passage. This is done by utiliz-

ng the flow of the stream of water returning

to the boiler to produce a suction or e'{ha,uqt-
ing action. |

Reterrmg to the accompanying dra,wmtr%.

for a detail description of a steam- he‘ltll‘lﬂ' SY'S-
tem constructed according to this invention,

‘A designates the boiler.

As he:em illustrated tlie bmler A 1s ot )

. type commonly emph}ved for heating dwell-

ing-houses and is provided with a d%mper-
regulator 10, a steam-gage 11, and a water-

crlass 12. :
Extending up from the bml@r A is 2 stean-

pipe 13, whlch connects to a riser 14, which
supplies the mdlator% R with steam and
through which pipe the water of condensa-

tion returns, as in the ordlmw single-pipe
steam - heatmu W‘;tem%
from the riser 14 is a return-pipe 15, which

return-pipe 15 is restricted or choked to main-

tain a head of water therein, as shown at W.

Extendmg down
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1 utilize part of the circulating energy of the .
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At the opposite end from its steam-pipe each

of the radiators R is connected to an air-pipe
16, all of said air-pipes preferably connecting

to a common air-exhausting pipe 17. The atr-

‘exhausting pipe 17 is connected to the return-
pipe 15 in such a way that the stream of wa-

ter returning to.the boiler will act to create a
suction therein.

In the constructwn illustrated in Fm 1 tho

'mr exhausting pipe 17 is provided mth a cool-
| ing or condensing coil C and is connected to
| the casing of an inspirator which is located in

the return-mpe 15. As shown most clearly

a | in Fig. 2, this inspirator 18 comprises codper-

9o
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ating injector-nozzles, and the air-exhausting.
ot the radiator and csenously mtertermg mth 1 pipe » 17 is so connected to the casing o’r the
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ispirator that the stream of water passing
through the nozzies will serve to create a posi-
tive suction in the air-exhausting pipe 17.
Connected to the return-pipe, hetween the
alr-exhauvsting pipe 17 and the: boiler, is an

alr-eseape pipe 19. The stream of water is .
preferably admitted at an intermediate point:
in the air-escape pipe 19 by means of a fixture

containing openings or windows Q, through

which the action of the stream of water in ex- -

hausting air can be ohserved. -

By the use of an air-escape pipe 19 of con-
siderable height and by introducing the mixed
stream of air and water from the inspirator
near the center of the water-column ample op-
portunity will be given for the.air to escape

~up through the top of the pipe 19 instead of

20
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heing -carried along with the stream of water
on 1ts way back to the boiler. o
Mounted in the upper end of the air-escape
pipe 19 is a float 22, carrying valves Vand V'.
When the water is at its normal level in the

alr-escape pipe 19, the valves V and V' will |

be opened, permitting a free escape of air
from the top of. the pipe. “When the water
rises, the valve V will be closed, preventing

the overflow of water from the top of the air--;

escape pipe 19.. The valve V will remain
closed until a sufficient amount of air is col-
lected at the top of the air-escape pipe 19 to
permit the float to fall. - 'When the float 92
falls to an abnormally low position—-for ex-
ample, ‘at night, when there is very little, if
any, fire maintained and there is a tendency
to ¢reate a vacuum in the boiler itself from
the condensation of steam-— the valve V' will
close, which will prevent the vacuum in the
hoiler from drawing the water back,. so that

‘air could be drawn into the air-escupe pipe 19.

In some cases—for example, in very cold
weather—-steam may condense in the radiators
more rapidly than the same can flow back to
the boiler through the return-pipe 15. To

- prevent-the system from flooding when this

45

~dinary return-pipe 1

55
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takes place, I provide an overflow-pipe 24 for

returning water to the boiler whenever the |

saume rises above the desired height in the or-

[ =

5. o -
~In Fig. 1T have illustrated a boiler check-

valve and a number of blow-out and shut-off

alves which may be employed for cutting
off the several .pipes and passages and by
means of which the various pipes and passages
may be cleaned out when requived. It is to
he understood, however, that such valves are
not essential and may he differently located,
according to the judgment of the engineer in-
stalling the plant. | . .

“In the operation of the stecam-heating syg-
tem as a whole it will he seen that the flow

of the stream of water returning to the hoiler |

15 utilized to create suction in the air-exhaust-

ng passage.  This will remove air from the R

radiators and the steam-heating passages of
the entire system sufficiently to prevent the

|

addition to this this suction will tend to the:

hy a pipe 26.

radiators from becoming air-bound, and in

creation of a vacuum, whereby the entire sys-

tem may be successfully operated at pressures

even below that of the atmosphere. |
In some cases instead of employing the
usual form of inspirator the air-exhausting
passage may be connected into the return-pipe
at such a point that the flow of the stream of
water will create a suction in the air-exhaust-

‘Ing passage by means of an action similar to

that in an ordinary mercury-pump. - In some

cases also it is not necessary to use-an over-

liow-pipe above the normal leve] of the water.
A system embodying these modifications is

1lustrated in Figs. 3 and 4. .
As shown in Fig. 3, the exhausting-passage

may be directly connected to the return-pipe
This pipe 26 is located in such
position with respect to the water-level that
the flow of water down the return-pipe 15 will

‘draw in bubbles or bodies of air, which will be
- carried along with the flowing stream of wa-

- ter in the same manner that air may be ex-

hausted by the movement of a columun of mer-
cary—tor example, such as used in exhaust-
ing air from electric-light bulbs. In Fig. 3.
also, instead of having an overflow-pipe 94 1
may employ an overflow-pipe 240, controlled
by a mercury-trap T or any other back-pres-
sure valve.- | |
As shown in Fig. 4, the mercury-trap T
comprises an inlet-passage 27, which extends
down into a body of mercury 28. When the
head of water in the return-pipe rises high
enough to create pressure in the passage 27
sutlicient to displace the mercury, so that the
same will be pushed out into the expanded
chamber 29, the water will be permitted to re-

turn to the boiler through the return-pipe 240,

and this construction permits me to maintain a
considerable head of water in the return-
pipe without the use of an elevated overflow-
pipe. S o a ‘
By experiment I have found that the effi-

~ciency of the exhausting action is dependent

to a considerable extent upon the head of
water maintained in the return-pipe, and in
order that I may maintain a head of water ex-
tending up through two or more stories of a

the higher floors to create the necessary sue-
tion, or by supplying a separate return-pipe
for cach floor I may separate the water of con-
densation into a number of different return-
ing streams, which mav be maintained with
heads of different levels. In any such con-

struction all the radiators should be connected

to one exhaust system, such as that above de-
scribed. o |
In.Fig. 6 I have illustrated this invention

applied to a system where separate return-
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‘butlding I'may, if desired, supply the radiators

of the first floor or of any number of the lower
loors. with separate steam-risers and may use
the flow of water in a return-pipe going to -
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785,104

pipes are employed for different floors of a
building. As shown in this figure, the radi-
ators R’ R* R are supplied by separate steam-

- pipes from -a common main steam-pipe, and

extending down from the radiat()rfs on the sey-
eral floors are separate return-pipes P. P°,

and P, in.which the returning water of con-

| dens&tlon can be maintained at dlﬁerent levels.

10

5

20

The air-pipes from the several radiators are |

connected to be exhausted by the inspirators
of-the returning streams of water, the several

inspirators having a combined pumping effect.
for one common exhaust system. Inthis con-

struction also the pumping action may be
strong enaugh to exhaust a trapped return
from a radiator R’, so that the same will be

operated on a level mth or below the level of
the boiler A. * |

Insome heating bifstemsmf()t example, Such |

as are operated under pressure—it has been

proposed to use one or more injectors to as-

sist the circulation of the heating medlum As
distinguished from this, lmwever my inven-

tion results in the nse of the flow of the stream |

of water returning to the boiler to exhaust the
air from the circulating-pipes and radiators.

In case the air-escape pipe 19 is extended

~upwardly twenty feet, more or less, above the

30

water-level in the boiler,. so that the column
of water therein will act against the boiler-

- pressure -and prevent the escape of water

35
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subdivided.

through said air-escape pipe, the mlve V may
be omitted..

In case the air-escare pipe is extended up-
wardly, as last descnbed the return-pipe is
extended downwardly, as indicated at 20 21,
Fig. 8, thirty feet, more or less, below the
water- level in the boiler,
of water in the return-pipe below said level
will be unaffected by any vacuum that may
exist in the boiler. The valve V’ and tloat 22
may also be omitted.

In Fig. 5§ show a piumlltv of inspirators
180, each of which may be a duplicate of the
inspirator 18, above described. Theseare con-
nected with the return-pipe 15 and with the

‘air-exhausting pipe 17, as shown, so that the

currents of retarn-water and exhaust-air are
This subdivision results in a
oreater efliciency of operatlon undaer certain
condltlon‘s -

I do not wish to be limited to any particu-

lar arrangement of part% or details of con-

struction: but -
What I do claim, and desire {0 secure by

" Letters Patent of the United States, 15—

1. In asteam-heating system, the combina- !

“tion ofa boiler supplying steam to radiators, a

0o

return-pipe for water of condensation, and

means for utilizing the energy of the returning -

water of condensation to exhau% alr from the

radiators.

65

2. In a steam-heating system, the combina-
tion of a boiler supplying steam to.ratiators, a
return-pipe for water of condensation, and an

so that the column

| X

 tion of a boiler Supplymﬂ' stearmn to.radiators, a

air-exhausting passage connected with the re-

3. In a steam- heatmﬂ* system., the combma—-

return-pipe havinga head of water maintained

therein, and an air- -exhausting pass&m con-

t

nected to the return- pipe helow the water-

a

turn-pipe to utilize the energy of the returning
water of condencsatlon to e'{haust an* from the .
‘radiators.

70

level whereby the energy of the return streamx 7 5

01 water will create suction in the alr-exhausb .

mg passage.
4. In a steam- heatmw Wfstem the combina-

‘tionofa bmle; supplying steam to radiators, a
return- [)1[)8 having a head of water maintained
therein. an m-eahaustmg passage connecting -

to the return-pipe below the water- level

whereby the energy-of the return stream of
water will create S'H‘Ctmn n the. &lr-eahaugtlng -

passage, and an alr- -outlet pipe opening from

the return-pipe between the alr-exhausbmg

pa%sav'e angl the boiler.

8o

. In a steam-heating Syst-t,m, the combma-— ‘_
tlon of a hoiler wpplvmg steam to radiators, a

return-pipe having a head of water mamtmnpd

Qo

therein, -an. injector in the return-pipe below . -

the W‘ltPI -level, and an air-exhausting passage
connected to the injector-casing, w herebv the

- energy of the returning stream of water will
“create suction in the au-exhauqtmw passage.

95

6. In asteam-heating system, the combina- o

tionof a bmler supplying steam to radiators, a
return-pipe having a head of water maintained

therein, an injector in the return-pipe below

the water-level, an air-exhausting passage con-

100

nected to the injector-casing, whereby theen-

ergy of the returning stream of water will
create suction.-in the air- exhaustmg passage,.

and an air-outlet pipe opening from the return-

pipe.between the injector and the boiler.

- 7. In a steam-heating system, the conibiﬁa—

-tion of a boiler supplying steam to radiators, a
.return-pipe having a head of water maintained
therein, an &1r~exha,u<stmﬂ' passage connected -
‘to the return-pipe. below the water - level.

whereby the energy of the returningz stream

10§

I1I6

of water will create suction in the air-exhaust- .

ing passage, and an overflow-pipe for return-

ing surplus water of condensation to the boiler - |

‘to prevent the system from flooding.
- 8. In a steam-heating system, the combina-

tion of a boiler supplying steam to radiators, a

return-pipe having a head of water maintained |
i therein, an injector in the return-pipe below

the water-level, analr-exhausting passage con-

nected to the casing of the injector, whereby
' the energy of the returning stream of water
will create suction in the air-exhausting pas-

sage, and an overflow-pipe connected to the
return-pipe above the normal level of water
therein for returning surplus water of conden-
sation to the boiler to prevens the system from

- flooding.

115
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9. Ina steam- heatmcr Sy stem the combina-

tion of aboiler supplyving steam toradiators,

a 130
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‘encrgy of the returning stream of water will

“the boiler, and a float-valve for closing the
upper end of the air-outlet pipe to prevent wa- |

tors, a return-pipe for water of condensation,
for cooling its contents. -

return-pipe to utilize the energy of the re-

'boiler. - | el
12. 1n a steam-heating system, the -combiée-_,l

s

return-pipe having-a head of water maintained :
therein, an injector in the return-pipe helow
the water-level, an aiv-exhausting passage con-
nectedd to the injector-casing, whercby the !

create suction in the air-exhausting passage, -
an air-outlet pipe between the injector and

ter from overflowing therefrom. .
'10. In a steam-heating system, the combi-
nation of a boiler supplying steam to radia-

and an air-eXhausting passage connected with
the return-pipe to utilize the epergy of the re-

turning water of condensation to exhaust air |

from the radiators, said passage having means.

11. In a steam-heating system, the combi-
nation of a boiler supplying stear to radia-
tors, a return-pipe for water of condensation,
an air-exhausting passage connected with the

turning water of condensation:
from the radiators, and an air-outlet pa
extending upwardly from the return-pipe be- |
tween the air

789,

nation of a boiler supplying steam to radia- |
tors, & return-pipe for water of condensation,’
an air-exhausting passage connected with the

return-pipe to utilize the energy of the re--|

turning water of condensation -to exhaust air
from the radiators, an air-outletextending up-
wardly, and. a float-valve for controlling

the |
upper end of the air-outlet. - IR

194

13. In a steam-heating system, the combi-
' nhation of a boiler supplying steam to radia-
tors, a return-pipe for water of condensation,

40

an air-exhausting passage connected with the

return-pipe to utilize the energy of the re-
turning water of condensation to exhaust air
from the radiators, an air-outlet extending up-
wardly, a float in said air-outlet pipe, and a
pair of valves connected with said float; one
valve closing upwardly and the.other down-
wardly.- ' L

14. In a steam-heating system, the eombi-
nation of a boiler supplying steam to radia-

tors, a return-pipe for water of condengation,
an air-exhausting passage connected with the

return-pipe to utilize the energy of the re-
turning water of condensation to exhaust air

| from the radiators, an air-outlet extending up-

wardly, and a float in said air-outlet havinga
downwardly-closing valve, the said. return-
pipe having a downward extension below the
- water-level in the bojler. ?

to exhaust air| pation of a boiler supplying steam tfo radia-
sage | tors, a return-pipe having a head of water

‘maintained therein, a plurality of injectors in

-exhausting passage and’ the.|.the return-pipe below the water-level, and a

‘branched air-exhausting passage con nected to,
the injector-casings. o .
. In testimony whereof'1 have hereunto set
‘my hand. in the presence of two subscribing
witnesses. - o 3

~ LOUIS 8. BURBANK.
Witnesses: - e -
‘Louts W. SOUTHGATE,

. , TR -
Pixinir 'W. SOUTHGATE.
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