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To a;ZE whom it mai eeneern

"Be'it known that I, THOMAS
~eitizen of the United Stetee of Amence and
a Tesident .of Providence, .in the ceunt

5 ‘Providence and State of Rhode Island, hev
invented certain new and useful Improve-
‘ments in St eem—Heetmg Systems, of which
the foll owmg isa specification.

My preseunt invention relates to 1mproved”

‘1o means for automatically disposing of or ex-

~hausting the water of condensation from the

radiators or heaters of low—pressure steam-
~ heating systems.

| in Steam-heatmg systems of the cla,ss Te-.
5 ferred to and as usually devised the steam-

actuated vacuum or circulating pumps em-

‘eleyed for pumping the water “of condensa--

tion from the radiators into a hot-well or

beiler are hiable in normal action to beeome.'

“ 20 temporarily inoperative by reason of the in-
flow of steam from the return-main of the
‘system whenever the pump has exhausted
the body of water therefrom. - In such case
~ the pump, owing to the loss of the suction-
25 head, becomes hot by reason of the higher
Lemperetule of the mﬁewmﬂ* steem runs
‘with increasing speed, or ‘‘races,” as it 18
‘termed, and no useful work Te sultsj but in-
stead ¢ /Loee" of steam and power. In some
3c_casesawater Seal 1s emplmred in the return-
main. This, however, fails to wholly correct

“of the pump frequently emptles the body of
N&t“[ in the seal and allows the steam to fol-

35 low into the pump, thereby causing the lat-
ter to race, &c., as before stated. “In order

. to overcome or neutralize such abnornral
pump action, water from some external

source is employed both to condense said

steam and to recharge the pump, so as t0
rennder the latter’s ac ‘Lmn nmmal -

The object I have in view is to provide |

steam-~neating systﬂms of the class above re-
ferred to with simple, inexpensive, and au-

wholly overcome the before-mentioned dis-

‘advantages, the arrangement being such that

an efficient water seal 1s m emtemed 1n the

return-main at all times, thereby. preventing

the direct influx of e‘team from the main into

the pump and also diepensmg with the use of
cendenem -water. .
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In carrying out my mventlon the return-

‘main is placed in continuous open communi-
cation with the radiator and pump, said

DEXTER "

of

the defect just reterrea to, because the action

tomatically - operating means ddapted to !

practice a

tiaily as usual.

um-pump, (mdleeted at p,) the latter being go

msin «.

velveless eontmuously memtemed water

seal or trap. .The main is also provided with '

a. valveless eondensmg coll I continucus
epen communication with the ‘main. and
bridging szid seal and arranged whereby the
greater volume of the water. “of condensation

through, the corresponding or resulting water

' ﬂowmg into the main at a point beyond said
trap. At the same time, too, the air then
hevmg a comparatively low temperature also.

flows throug

- the coil and passes umnter—”

in the heating system flows from said main
| into the circulating-pump by gravity, said
‘open coil at the same time receiving and con- ¢
densing any steam. or vapor passing there-
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ruptedly to the pumnip, thereby producing in-

the latter a practicallynormal movementand -
preventing the breaking of the seal.and the
resulting abnormal action of the pump.

Tn the accompanying drawings, il uetret—

ing my improvement in vacuum heating Sy's-
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tems, “the return-main @ thereof is edeptear -

to be connected with the outlet or di ischarge
end of the redmters in any smtebie way, i
“vacuun-valve,”

so ealied, or
“other anelogoue device hevmg g cen‘i:reeted

n 8o

passage therethrough being emploved, as .

indicated at v, the le*ter opening dlrecthr'

into said return-main at a point contiguous
to the lower end % of the radiator, substan-
The return-main @ is valve-
less and open throughout its length and dis-
charges into the eentmuously—mmmw vacu-

located below the general level of pipe a, At
a point, say, near the pump the pipe is be.n‘iL
dewnwerdly to form a U-shaped seal or trap

s, which 1s always kept ﬁlled with water,

thus checking and preventing any steam or

vapor-which may have paeeed from the radi-

“ator and outlet ¥ into the main ¢ from eﬂter—

Whenever the level of the
hot water in the main rises above that in the

seal, as at @/, the surplus flows directly there-

ing the pump.

from to the pump by gravity action alone.
In order to prewde means for condensing

1GO

the steam or vapor which may be in the mam

a, as well as to prevent the pump from draw-
ing or siphoning the water out of the seal, T
employ-a continuously-open suitable surfeee_ '
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condenser or cooling-coil ¢, the same being

valveless and e‘{tendmg verheell} above the
The inlet end ¢’ of the eondeneer '

enters the return-main i advance of the seal,

its outlet or discharge end ¢ tapping the

iIaQ

main. bemg provided with an mterpoeed | membeyend the eeel—--——m tact bmdg gl‘t—eﬂl .
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return-main and
arrows.)

€2

as 'c'learly, shdwn. Thus 1t will b_e évidéht |

that the normal temperature of the air sur-
rounding the condenser will operate to con-

dense any steam or vapor, say, of 190° to 212°

temperature circulating therein, said water
of condensation flowing therefrom into the
pump by gravity. (See
- It will be seen that in the construction and
arrangement of the return-main ¢ and con-

~denser ¢.no valves whatever are employed,

fs
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- all the said piping being in continuous cpen
communication with the vacuum-pump p,

the arrangement being such that the seal s

18 Jocated orinterposed between the inlet and
-discharge ends of the eondenser. _
‘1o siphoning effect, due to the action of the
‘vaeuum-pump,cantakeplace, the result being

Therefore

to produce a more uniform pump action, to-
gether with the added advantages, such as
economy and éfliciency, hereinbefore set
forth. "The water is discharged from the

pump to a hot-water. tank or other suitable
‘reservolr via the éxhaust-pipe b, from which

tank- the water may be pumped . into- the
boiler or steamn-generating source in any well-

- known manner.

1 clainmi as my in_v..'en‘tion;—_
1. In a steam-heating system of the char-

30 acter deseribed, a heater or radiator having

842,180
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2, con'tm'lled'- outlet aird a.circﬁlating—pump,

n eonibination with a continuously-open re-

turn-mamn interposed between and uniting
said radiator and pump members, a water
seal located in said main, and a condenser or
coil tapped into and being in continuous

open communication with the main and
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bridging said seal, so that all the water of

condensation in said main and coil flows to

| the pump by gravity, the open coil also per-
‘mitting the free passage of air to the pump

to prevent the latter from breaking the seal,

substantially as hereinbefore described. |
2. In a steam-heating system, the combi-

nation of a radiator, a circulating-pump, a

return-main connected with said radiator

and pump, a water seal located in said main,
and a surface condenser or coil connected
with the main at each end of said seal and
bemg in open communication therewith,
constructed and arranged so that the water
of condensation flows to said pump by grav-
1ity, substantially as described. - .
Signed at Providence, Rhode Island, this

Witnesses: -
Gro. H. REmINGTON,
C. A. PRIRCE.
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