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Ao wll whom it MY CONCeriv:

Be it known that I, Encar P. HoLLY, of
the city and county of Providence, in the

- State of Rhode Island, have invented certain

N

- taken in connection with the accompanying

[O

new and useful Improvements in Water-Re-
turn Systems for Steam-Generators; and I do
hereby declare the following ,5peelﬁeat10n

drawings, forming a part of the same, to be &
full, clear, and exact description thereof. .
The object of the invention is to provide

means for returning the water of entrainment

and condensation from a steam-pipe or any
steam-using device from a point below the
water-level in the generator back into the
generator and against the pressure therein

~ without the employment of a pump or similar

20

device.

To that end the inventiion consists in the
features and combinations of parts herein-
after described. |

Referring to the dlawm% Figure 1 is an

“elevation showing the 1nvenmon apphed for
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use in conneetion with a steam-engine, and

Fig. 2 is a similar view showing the invention
smphed for use in connection w1th a radlator
or steam heating apparatus.
A desenptlon of the arrangement shown in
Iig. 1 will first be given. |
A epresents a ste&m generator, which may
be of any desired form or type. I‘rom the
steam-dome of said generator a steam-pipe a
leads to the steam-engine B to supply steam
to the same. In connection with sald steam-
pipe is arranged a separator a', as usual, by

means of which separator the water of en-

trainmentand condensationisseparated from
the steam which passes to the engine. This
separator, it will be observed, is located be-
low the water-level in the Oenerator and the
purpose of the apparatus next to be deser ibed
is to return the water of entrainment and
condensation from this point back into the
generatoragainstthe plessmethelem Lead-
ing from the separator ¢’ is a pipe b, which
communicates with a vertical pipe b' which
may betermed a ‘‘riser.” Thisriser{’ extends
vertically to a point considerably above the
water-level in the generator and terminates
in an open end, and preferably in an open-
ended T -piece 1')2 as shown. The riser b’ is
preferably provlded with a controlling- valve

| b?.
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S Surrounding the riser &' and extending
above the top of said riser is a pipe d of con-

termed a “stand- pipe.” " This stand- -pipe d is
closed at top and bottom, and is preferably
provided at the top with an automatic air-
vent d'.
stand-pipe d is a return-pipe ¢,
to and enters the generator.

which extends
In the draw-

which may be
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Leading from the bottom of the
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ings this return-pipe is shown as entering the

‘generator below the water-line, and this 1s

the preferred arrangement. Such location,
however, is not necessary to the operation of

the apparatus, and the return-pipe may, if

desired, be made to enter the generator above
the water-line. Thereturn-pipe eis provided

with a check-valve ¢, preferably located at

or near the generator, and, if desired, said
return - pipe may also be provided with a
hand-valve ¢°, as shown. A short branch
pipe f, communicating with the return-pipe e
and, provided with a contr olling-valve f', is
also preferably employed for permitting the
escape of air from the system in starting the
apparatus.

The operation of the parts above described
is as follows: Assuming the pressure in the
generator to be, say, fifty pounds to the
square inch, a,nd a&ummg, in the first in-
stance, that there is no reduction of pressure
in the system due to transmission, radiation,
&e., the water of entrainment and conden-

sation will be taken from the separator ¢ in

the form of detached particles intermingled

with the steam and will be lifted in this con-

dition by the steam up into and through the
riser &', and theintermingled water and steam
will issue from the open ends of the T-plece
b2 The particles of water thus carried up
with the steam as they issue from the ends of
the T:piece will fall and accumulate in the
stand-pipe d, while the steam will- flow up-
ward into the upper end of the stand-pipe,
which extends for a considerable distance
above the end of the riser &', where it will be-
come condensed, this extension of the stand-
pipe, which 18 of comparatively large diame-
ter, constituting an efficient eondensmﬂ-
chamber.
place in the upper end of the stand-pipe

serves the double purpose of inducing and

maintaining the necessary circulation of in-

This condens@tmn which takes
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termingled water and steam through the |

riser ' and also of adding to the column of
water in the lower end of the stand-pipe.
When now the column of water which is thus
accumulated in the stand-pipe has reached
the levelof the water-line in the boiler, (indi-
cated by the linexzin the drawings,) the pres-
sure upon the check-valve €, still assuming
that there has been no loss of pressure by
transmission, &ec., will be equalized. As
now the water continues to acecumulate in the
stand-pipe and the heightof the water column
therein is raised the pressure upon the check-
valve will be correspondingly increased until
such a pressure is reached as will serve to
open the checlk-valve and cause the water to
be forced through the return-pipe and into

the generator against the pressure therein.

1This operation goes on continuously orinter-
termittently, and whenever the column of
water in the stand-pipe is of sufficient height
to produce the necessary head the water will
be forced into the generator.

Of course in practice it is not possible that

there should be no loss of pressure in the

system, but, on the contrary, a greater or less -

recduction of pressureisnecessarily caused by
friction, radiation, &e. By reason of such
loss of pressure, therefore, it becomes neec-
essary to first raise the column of water in
the stand-pipe to a sufficient height above
the water-level in the generator to create the
necessary head to counterbaiance this loss of
pressure betore the pressure upon the check-
valvee willbecome equalized. - Forexample,
suppose the reduction in pressure amounts,

say, tofive pounds, it would then be necessary

to raise the column of water in the stand-
pipe toaheight, say, of ten feet in round num-
bers above the water-level in the generator
before the pressure on the check-valve will
be equalized. Afterthe column of waterhas

been raised to a sufficient height to thus

equalize the pressure on the check-valve
then any further rise of the column will tend
to open the check-valve until finally as the
column continues to rise the requisite head
is obtained to open the check-valve and
cause the flow of water through the return-
pipe and into the generator. The line 7 in
the drawings indicates the effective operat-
ing height of the column of water in the
stand-pipe. |
Referring now to Ifig. 2 of the drawings,
the apparatus above described is there shown
as applied to a steam-radiator located below
the water-level in the generator, thearrange-
ment being such that not only the water of

entrainment and condensation in the steam-

pipe which suppliessteam to the radiator, but
also the water of condensation from the radi-

ator itself, is collected in the stand-pipe and

from there returned to the generator against
the pressure therein. Asin Tig. 1, A repre-
sents the generator, from the steam-dome of

which the steam-pipe ¢ leads to the radiator
I3 to supply the same with steam. Trom the |

ling-valve ¢'.

587,290

exhaust end of the radiator leads an exhaust-
pipe b, which communicates with the vertical
riser O', terminating in the T-piece 62 04 b*
are the usual valves for controlling the flow
of steam through the radiator. KXxtending
from the steam-pipe a¢ to the exhaust-pipe 0
and connecting the two is a pipe ¢, which
may be termed an ‘“equalizing-pipe” and
which is preferably provided with a control-
This equalizing-pipe is not
necessary and may, if desired, be omitted, in
which case the water of entrainment and con-
densation from the steam-pipe « would be

carried through the radiator and delivered

with the water of condensation from theradi-
ator 1tself to the riser 6’ through the exhaust-
pipe b, and, furthermore, if said pipe ¢ be
omitted there will be a lesseffective pressure,
by reason of the loss due {o transmission

through the radiator, for lifting the detached

particles of water through the riser 0. By
the employment of the equalizing-pipe ¢ a

shorter course for the water of entrainment

and condensation from the steam-pipe is pro-

vided and a more effective steam-pressure is

secured for lifting the detached particles of
water through the riserd’.
riser 0’ is the stand-pipe d, which isarranged
to extend a considerable distance above the
top of the riser and which is preferably pro-
vided atitstopwith the automatic air-ventd'.
The return-pipe ¢ leads from the bottom of
the stand-pipe to the generator and is pro-
vided with the check-valve €', and preferably
also with the hand-valve ¢* and the short
branch pipe f, with its valve 7', as before.
The operation of the apparatus above de-
scribed in connection with Ifig. 2, either with
or without the employmentof theequalizing-
pipe ¢, i1s the same as the operation of the

Surrounding the
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corresponding apparatus in Iig. 1, and ade-

scription of such operation need not conse-
quently berepeated. While,asabovestated,
the equalizing-pipe c may, if desired, be omit-
ted, several important advauntages are ol-
tained by itsemployment. Asalready point-
ed out, when the equalizing-pipe is employed
a more ef

for raising the water in detached particles
through the riser. As a result of this a bet-
ter and more certain cirenlation both of the
steam through the radiator and of the water
of condensation back to the generator is se-
cured. It 1s very desirable that the water
of entrainment and condensation, including

that from the radiator, shall be taken up and

carried through the riser in the form of de-

tached particles intermingled with the steam

and that the water shall be prevented from ac-
cumulating in a column in the riser. By the
employment of the equalizing-pipe, and by
reason of the effective pressure thereby ob-
tained, these desired results are more cer-

tainly and effectively secured. Again, by the

employment of the equalizing-pipe a greater
steam-pressure upon the top of the column of
water in the stand-pipe is secured, and con-

ective steam-pressure is secured

11§
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sequently such column of water does not re- |

quire to be raised to so great a height to secure
such head as 18 necessary, in addition to the
steam-pressure, to e

the return - pipe into the generator.

quickly than would otherwise be the case,
and, furthermore, the stand-pipe itself daes
not require to be of so great a height as would
otherwise be necessary, which in many places
1s a matter of D‘teat advantage and conven-
ience.

In the apparatusabove descubed it will be
observed that the condensing-chamber does

not form a part of the return pipe or passage

through which the water of condensation flows
on its way back to the generator, but is in-
stead separate from or outside of such return-
passage. This is an important feature, and
several important advantages are seeured by
this arrangement. In the

- densin g-chamber insucharrangement is prac-
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tically a surface condenser only, because the
only water with which the steam 1n said cham-
ber is-in contact is the small body of water
constituting the top of the water column in
the stand-pipe, and this water does not flow
through the condensing-chamber, whereas it
the condensing-chamber constituted a part of
the return-passage for the water the amount
of surface condensation would be greatly re-

dueced, as the water would be constantly flow-

ing through said chamber and fill the same
to a greater or less extent.

Another result which is secured by the ar-
rangement of the condensing-chamber out-
side of the return-passage for the water 1s
that a more certain and more rapid circula-
tion is thereby obtained.
chamber formed a part of the return-passage,
all of the water of condensation would have
to be lifted with the steam into the condens-
ing-chamber, and consequently to a greater

hewht than is necessary with the plesent ar-

- §0
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ran O'e_ment Moreover,as all the water to be

‘returned to the genemtor would have to flow

through the condensing-chamber there would
always be more or less liability of the flow
being checked or retarded, or even at times
completely arrested. Withthe arrangement
of the condensing-chamber outside of the re-
turn-passage this cannot happen and an oper-
ative and efficient circulation is always main-
tained. Insuch arrangementthereisnoflow
of the water through the condensing-chamber
and there is no accumulation of the water of
condensationinthecondensing-chamber. On
the contrary, the water which issnes from the
upper end of the riser falls directly into the
lower portion of the stand-pipe and with &
velocity due to the extent of its fall, and so
also with the water formed by eondensatlon

in the condensing-chamber, thereby facilitat- |

ing or increasing the c,uculatlon instead of
1etm ding 1t.

Tfect the opening of the
‘check-valve and the flow of the water through
Thus"
the column of water in the stand - pipe. will’
be raised to an effective feeding-head more -

farthest removed from the generator.

-as well as into the generator.-
this the radiator, or the point from which the

.1r_sf place the con-

if the condensing-

ing-chamber for the system.

In addition, in the present arrangement

there is always a direct and effective steam-

pressure on the upper end of the water col-
umn in the stand-pipe which likewise serves
to increase the circulation. Again, the ar-

rangement of parts above described enables

70

the column of water to be accumulated and

maintained at a distance from the generator
and at that end of the return-pipe “which is

is of great importance, for thereb} the head
due to the column of water may be availed
of to force the water through the return-pipe

water of condensation is to be taken, may be
located at a very considerable distance from
the generator and still a proper and efiicient

cir culatwn be maintained and the return of

the water to the generator properly effected.

‘Thearrangement of the parts above described

also enables the return-pipe to be located in
a low instead of an elevated position. As
the column of water is accumulated at the
entrance end of the return-pipe and so that

the head due to the column of wateris availed

of to force the water through the return-pipe,
such return-pipe may be Tocated below the

generator, if desired, and still the proper cir-

culation of thewater through said pipe will
always be secured and maintained. - This 1s
a matter of considerable importance, as it en-

ables the return-pipe to be laid underground,
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if desired, and thus to be carried from one

building to anotherin a eonvement and unex-
posed posumn

It 1s not necessaly that the condensing-
chamber should be formed in the upper end
of or as a part of the stand-pipe, but instead
the condensing-chamber may be entirely out-
side of or apart from the stand-pipe, but com-
municating therewith. Thus a radiator or

coil-heater may be connected with the upper

end of thestand-pipe toserve asthe condens-
If from any

cause it be inconvenient to make use of a

ter- level of the generator to form a condens-
ing-chamber at 1ts upper end, a suitable con-
densing—ehamber may be secured and an ef-

fective circulation obtained by the use of such:

a coil, thereby enablingthe condensing-cham-
ber in the upper end of the stand-pipe to be
entirely dispensed with. In other cases such
a coil may be employed, if desired, as an ad-

junct or auxiliary to a condensing-chamber

formed in the upper end of the stand-pipe.

Such an arrangement is shown in the draw-

ings, in which g represents a coil of pipe con-
stituting a radiator, the steam end of which
is in communication with the upper end of
the stand-pipe and the exhaust end of which

enters the stand-pipe below the upper end of

the rlsel b,
g’ g are valves for controlhnﬂ“ the flow of
steam thr ough the coil. - This 0011 or radiator

| g need not be located near to the stand-pipe,
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‘stand-pipe of sufficient height above the wa-
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as shown in the drawings, but may be located
in any desired position in the building at a
distance from the stand-pipe, it being only
necessary that it shall be so connected to the
stand-pipe as to take steam from the stand-

- pipe and return the steam and water back

10

into the stand-pipe. This coil ¢ constitutes
an efficient condensing-chamber to secure the
proper operation of the apparatus, and by its

use the condensing-chamber in the upper end’
~of the stand-pipe may be entirely dispensed
with, thereby enabling the stand-pipe to be
Kven where a

shortened to that extent.
stand -pipe can be employed of sufficient
height to form a condensing-chamber in the
upper end thereof it is still advantageous to

- make use of the coil g in addition thereto, as
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thereby what is practically a variable con-
densing-chamber is secured. Thus in ordi-
nary weather, for instance, the valves ¢’ ¢2
may be kept closed and the coil ¢ thereby
shut off and the condensing-chamber formed
in the upper end of the stand-pipe be alone
avalled of. Then in very cold weather, for
instance, when the loss from radiation is
greatest and it becomes desirable to increase
the circulation, this may be accomplished by
opening the valves g’ g* and turning on the
coll, which results in increasing the capacity
of the condensing-chamber and thereby in-
creasing the circulation. | -
Whenever.the coil ¢ is employed, whether

~without the condensing-chamber in the up-

per end of the stand-pipe or as an auxiliary
thereto, such coil serves a double purpose—
that 1s, it not only constitutes a condensing-
chamber to induce and maintain the neces-
sary circulation, but it also serves to furnish
an additional heating-surface which may be
utilized in any desired portion of the building.

What I claim as my invention, and desire
to secure by Letters Patent, is—

- 1. The combination with a steam-generator
and a steam-pipe leading therefrom, of a riser

communicating with said steam-pipe, a stand-
pipe communicating with said riser, a con-

densing-chamber communicating with said |

stand-pipe, an auxiliary condensing-chamber

communicating with said former condensing-

chamber, and means for controlling the com-
munications between said condensing-cham-
bers, substantially as described.

- 2. Thecombination with a steam-generator
and a steam-pipe leading therefrom, of a riser
communicating with said steam-pipe, a stand-
pipe communicating with said riser, a con-
densing-chamber communicating with said

stand-pipe, an auxiliary condensing-chamber

communicating with said former condensing-
chamber, means for controlling the commu-
nications betweensaid chambersand areturn-
pipe leading from said stand-pipe to said gen-
erator, substantially as desecribed.

3. T'he combination with asteam-generator
and asteam-pipe leading therefrom, of a riser
communicating with said pipe, a stand-pipe

communicating with said riser and extending |

!

above said riser to form a condensing-cham-

ber in the upper end of said stand-pipe, an
auxiliary condensing-chamber communicat-
ing with the upper part of said stand-pipe,

means for controlling the communication be-

‘tween said stand-pipe and condensing-cham-

ber,and areturn-pipe leading from said stand-

‘pipe to said generator, substantially as de-

scribed. |

4. Thecombination with a steam-generator
and a steam-pipe leading therefrom, of a riser
communicating with said steam-pipe,a stand-
pipe communicating with said riser, a con-
densing-chamber communicating with said
stand-pipe, and a steam-using device com-
muanicating with the condensing-chamber,
substantially as desecribed. |

5. The combination with asteam-generator,

of a steam-using device, a steam-pipe for con-

veying steam from said generator to said
steam-using device, an exhaust-pipe leading
from said steam-using device, an equalizing-
pipe connecting said steam and exhanst pipes,
a return-passage from said exhaust-pipe, to
sald generator and embodying a riser, and

means for inducing a flow of steam through

sald riser, substantially as described.

5. Thecombination with asteam-generator,
of a steam-using device, a steam-pipe for con-
veying steam from said generator to said
steam-using device, an exhaust-pipe leading
from said steam-using device, an equalizing-

pipe connecting said steam and exhaust pipes,

arisercommunicating with said exhaust-pipe,
a stand-pipe communicating with said riser,
and a condensing - chamber communicating

with said stand - pipe, substantially as de-

scribed. ~

7. The combination of a steam-generator, a
radiator or other steam-using device, a steam-
pipe for conveying steam from said generator
to sald steam-using device, an exhaust-pipe
leading from said steam - using device, an
equalizing-pipe connecting said steam and
exhaust pipes, a riser communicating with
sald exhaust-pipe and terminating in an open
end, a stand-pipe communicating with said
riser, a condensing-chamber communicating
with the upper end of said stand-pipe, and a
return-pipe leading from said stand-pipe to
sald generator and provided with a check-
valve, substantially as described.

8. The combination,with a steam-generator

and a steam-pipe leading therefrom, of a riser

communicating with said steam-pipe and ter-
minating in an open end, a stand-pipe com-
municating with said riser, a coil connecting
with the upper end of said stand-pipe and
constituting a condensing-chamber, and a re-
turn-pipe leading from said stand-pipe to said
generator and provided with a' check-valve,
substantially as described.

_ EDGAR P. HOLILY.
Withesses:.

W. . THURSTON,
S. J. MURPHY.
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