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"o all whom it may concern - -

Be 1t known that 1, DAVID REXNSIIAW, of
Braintree, in the county of Norfolk and State
of Massachusetts, have invented certain new
and useful Improvements in Utilization of

- Exbaust-Steam from Steam-Engines; and 1 do
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hereby declare that the following is a full,
clear. and exact description of the invention,
which will enable others skilled in the art to
which 16 appertains to makeand nse the same,
reference being had to the accompanying
drawings,andto theletters ofreference marked
thereon, which form part of this specification.

This invention has relation to a new and
useful means of refurning the exhaust of en-
gines to a boller under pressure, by which
nieans the exhaust-steam heretofore wasted in
the atmosphere i1s utilized, and also the ex-
haust-steam which has been partially ntilized
by means of condensers, heaters, feeders, &e.,
is made wholly available by returning the en-
tire volume into a working-boiler.

1'o this end myinvention consists in arrang-

ing suitable vessels or receivers for holding a

oiven quantity of boiler-water in communi-
cation with the boiler and under like or greater
pressure when in operation, and at the same
tfime interposing a suitable pump (rotary pre-
ferred) between said vessel and the boiler, by
which the water is kept in continuous circu-
lation from the boiler to the vessel, the pump
serving at the same time to prevent its return.
The said pump is adapted to be worked by
positive or external means, so that foreed cir-
culation 1s produced when required for main-
taining cireulation, which is essential to the
proper operation of My Process.

The invention further consists in pr oviding
the exhaust-steam pipe with a back-pressure
or check or other suitable valve at or near
1ts delivery-nozzle, for the purpose of prevent-
1ng the said pipe or nozzle from filling with a
solid body of water (from sudden shocks
caused by the reaction consequent upon the
change or stoppage of the current, or from any
other cause) until eirculation is fully estab-
lished. "The vessel or vessels with the attach-

ments suitably constructed are adapted to be .

supplied to the trade commercially and inde-
pendently of the boiler. They are therefore
detachable and removable, and are designed
to be applied to any kind of boiler.
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- recelving-pipe leading from the botler.

nozzle, ¢, although the valve
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The drawings hereunto annexed illustrate
oneimeans of earrying my invention into etfect,
and also a modilied form of the same.

Figure 1 shows two vessels, B and I, suit-
ably connected and provided with the neces-
sary fittings. 1t also shows the pump at the
Fig.
2 shows a modiiied form having only one ves-

“sel,which may be provided at its eduection end

with an overtiow-pipe.

The same letters indicate like parts in each

of the figures. |

A 18 the pump, and B the receiving-vessel:
C, the exhaust-pipe leading into the chamber
B to near its center. Preferably I locate a
sultable back-pressare valve, I2, on the end of
the exhaust-pipe and attach to the latter a
may be placed
on the end of the nozzle, as shown in dotted
lines, with good results, for the smaller the
quanfity of water in the exhaunst-pipe the iess
will be the resistance to the exhaust of the
steam into and through the vessel when the
current 1s -‘BSE“lbhbh@ﬂ or temporarily broken.
It is evident, however, that the valve may be
placed on the pipe Outslde the vessel: but 1

prefer to locate 1t within for the reasons stated.

By means of an outer neck, ¥, I conneet a
second vessel, I, forgreater eeitmnhf of action;
but the appar abus wﬂl work well with a sin U‘le

- chamber.

KX is the eduction-pipe from the boiler and

- induction-pipe to the pump A and vessel B.

The pump A 18 provided with a fast-and-loose
pulley for external operation.

it 18 & loek-nut or stufling-box for securing
the exhaust-pipe from the engine in 1):3311}1011
in the vessel I3, and g a ﬁttmﬂ ﬁ:}r connection
with the boiler.

i i8 an overflow-pipe, for the purpose of let-
tinﬂ off the flow of steam and waber until the
velﬂeltv and momentum of the eurrent is es-
tablished. It sometimes, however, happens
that when the current is changed a backlash
or reaction of the water takes 1}1;«.1{*(—3F which if

continued would destroy the sworking of the
apparatus.

T'o overcome this dliﬁuﬂty a suit-
able valve is provided in the exhaust-pipe, as
above described, to prevent the shoek from
eeting the free exhaust of the engine, and

the pump is designed to instantly restore the
§eurrent by its pomtlve action in forcing the
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water out of the boiler and into the vessel, and

~through it to the boiler again, carrying with
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it the exhaust of the engine.

- It will be readily seen . that all these pfuts
are detachable, and may readily be replaced
by others Wlthout sammcmw the whole appa-
ratus,

Prominent among the advantages of my

present invention, and particularly distin-

guishing i1t from my former Patent No. 258,932,

of June 6, 1882, is the result obtained by lo-.

cabing the exhaust-pipe within the water-space
and surrounded by the latter, instead of, as 1n

the patent cited, placing the water-jet within

the exhaust-pipe and- surrounded by said ex-
In the latter instance, the pumped
water - jet entering the e:&haust pipe must,
moreover, substantially fill the entire pipe
with water before solidifying in column for
entrance.
- What I claim 18— | -
1. The process herein described of utiliz-

ing the exhaust of engines, consisting of first

taking water from a boiler under pressure by
positive means, forcing i1t into a recelving-
vessel larger than the supply-pipe, bringing
the said water into contact with the exhaust-
steam, and then forcing the mingled product

~ into a boiler under equal pressure, or into the
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boiler from which they were t&ken Substaﬂl

- tially as set forth.
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2. The process herein deserlbed consisting

in taking water from a boiler under pressure, |
foreing the same into a receiving - vessel of

larger area than the supply-pipe, then bring-
ing the exhaust of the engine in contact with

. '800,505 |

| said water Jet ab the pomt of its greatest ve-

locity, thereby foreing it 1nto a boiler under -

pressure, or into the boiler from which it was

taken, as set forth.

3. .The combination, in an apparatus for
utilizing the exhaust of engines, of a pump 1in-
terposed between a receiving-vessel at its in-

duction end and the boiler, Wlth the said re-

ceiving-vessel and the exhaust- plpe substan-
tlally as shown and described.

4. The combination, in an apparatus for
utilizing the exhaust of engines, which con-
sists of the receiving-vessel, the pump located
as described, and the exhaust -pipe provided
with the bac];: -pressure or check valve, the
latter being located within said vessel, for the
purpose set forth.

5. The combination, in an apparatus for
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utilizing the exhaust of engines, consisting of 55

a vessel such as described, the exhaust-pipe
extending into said vessel, and provided with

a check-valve and nozzle, as and for the pur- |

pose set forth.

6. The combination, in an appwratus for
utilizing the exhaust of engines, of the recelv-
ing- vesse] B, exhaust-pipe C, provided with a
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bllltclble check-valv e, the vessel F, and over-

flow-pipe 4, with suitable operatmg meﬂhan—
1sm, as set forth |
In testimony that I claim the for egomn* as

‘my own invention I affix my signature in pres-

ence of two witnesses.
DAVID RDNBHAW

Witnesses:
B. F. MORSELL, .
KHUGENE D. CARUSI.
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