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T all whomy 6 ) cORCerTL:

Be 1t known that I, DAVID RE’\TSHAW of
Braintree, in the county of Norfolk and bmte
of Massachusetts, have invented certain new
and usefnl Improvements in Methods of and
Appammq for Utilizing the Kxhaust of Iin-

cines;and L do hereby deehrp thatthefollowing

%is a full, clear, and exact description of the in-

vention, which will enable others skilled 1n
the art to which 1t appertains to make and
use the same, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thel}mn W hieh form a part of
this specification.

This invention has for its Gb]eet the utiliza-
tion of the exhaust of engines, whereby the
heat of said exhaust may be contimmlly utbii-
ized in the generation of steam, and also the
water necessarily used in the production of
said steam is continually used, except that of
the ordinary leakages.

A further object of the wvention 1s to pro-
duce an instrument detachable and 1independ-
ent for carrying said objects into effect.

To these ends the invention essentially con-
sists in the method of~controlling and manipu-
lating the exhaust of the engine, “and in means
for 1}1_{3?@1}1111;; back-pressure of the exhaust
when subjected to atmospheric pressure
any throttling tevice commonin exhaust mech-
anism.

1 will now proceed to describe one means
of carrying my invention into eftect. 1 do not
wisih to confine myself to any particular con-
struction of tool or istrument or any varia-
tion thereof, as the invention 18 broadly to any
means for carryving the same into effect.

Figure 1 shows a longitudinal section of two
vessels, preferably spherical, and a plan view
of a rotary puwmp; I'g. 2, a plan sectional

view of asingle gphere and pump, with a live-
steam chamber 1mterposed between the pump

and sphere, the objects of which will be more
fully hereinafter described.

A 18 a vessel or reservolr for the reception
of water from the boiler at boiler- pressure,
preferably of spherical form. |

B 1s a pipe for the reception of the exhanst,
and 1s fitted with a suitably-tapering nozzie, Z:v

C is the outlet from the sphere A, into which |
| by the boiler-water pressure is such as to pre-

the tapering nozzle b enters in such manner

INO nmdm*}

or to |

P as to deliver the exhaunst steam into contact

with the boiler-water at the point of 1ts great-

est speed.

1) is a sphere of longer diameter Ehau A,
tor the reception of the commingied exhanst
and boiler-water, the object of whieh 18 to
more fully utilize the combined force of the
exhaust and boller-water pressure, also to
steady the flow or delivery of such commingled
steam and water to the rotary pump or other
suitable device; otherwise the flow might be

Intermittent and somewhat objectionable.

I 18 a rotary pump, or mayv be other suita-
ble device, for taking from and receiving from

- the spheres the commingled boiler-water and

exhaust, relieving them of baclk-pressure, and

. forecing the same into the boiler from which

they were taleen.

J 18 & connection between f-:phcuml reser-
voir 1 and pump E.

¢-18 an overtlow-pipe for creating a current
through the spheres; ¢, a valve or pipe.

i is a delivery-pipe leading from pump to
boiler.

i and 7 are fast and loose pulleys
g rotary pump. |

i is a lock-nut, by which the exit-nozzle or
delivery of the exhaust to the boiler-water is
controlled in the connection €, and also the
quantity or delivery of boiler-water to vessel

I

for operat-

| or reservoir 1.

1 is the boiler-water delivery-pipe.

¢ 18 the boiler-water outlet from the vessel
A, into which the adjustable tapering nozzle
b enters in such manneras to deliver the ex-
haust into contact with the boiler-water at the
point of its greatest speed.

D', Fig. ‘3, is a chamber surrounding the
mmﬂled water and exhaust outlet, for the re-

| ceptlon of live steam and its delivery in the

formw of an outer annular jet to the com-
mingled stream of exhanst and hoiler-water
Whll(‘* passing thronnly thus inereasing the
force of the volume to the pump.

d is a supply-pipe forlive steam {from boﬂer

to chamber D).
It will be seen that 1n this construction the

location of the pump or forcing device is an
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important feature, as the combined effect of 100

suction caused by the pump and force exerted




~ vent all back-pressure of the boiler-water on

IC

the exhaust-delivery. ~ This is a matter.of mo-

-ment, and greatly simplifies the attaining of

the object in view. 1t will also be seen that
this constant current of steam and water can be

maintained without any back-pressure on the

exhaust-outlet, while flowing onto the pump
with force equal to if not nreatel than that due
to the boiler-pressure only, hence by thus lo-

‘cating the pump the primary power necessary

to cause it to give steadiness and certainty to

~ the action of this p1 OCeSsS 1S 1educed to a mini-
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muin.,

The operatlon is as follows: The engine be-
ing started, the overflow- -pipe 18 opened to the
at-mosphere, water from the boiler being in

full communication with the sphere or reser-

volr, When the current 1s complete and
steady, the rotary pump is pub in motion and
the overflow shut off. Thepump now carries
the commingled steam and water from the
sphere or reservoir faster than the exhaust 1s
delivered, and thereby relieves the engine of
back-pressure, and in fact causes a suction by
which the action of the engine is enhanced.

‘When a full current is under headway, the |

pump will have but little to-do as the force of
the boiller-water and the exhaust will greatly
assisu the pump, and thus but little power 1s
exerted to run it. However, when an in-

~ creased velocity is required I may admit live
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steam into chamber D, which passes into and
with the mixture 1nto the pump.

Having described my invention, what I e]fum
asnew, and desire to secure by Letters Patent,
1s—-—-

.- The method herein desc1 1bed of utilizing
the exh&ust of engines by returning it into the
boiler from which it was taken by first uniting
it in a reservoir with a body of water from

the boiler under boiler- -pressure, then pump-
ing the combined mixture into the said boiler.
2 The method herein described of utilizing |

the exhaust of engines by uniting water from
the boller under boiler-pressure with the ex-
haust, and then pumping them from the suction
end of the vessel, whereby increased velocity

300,505

18 impﬁrted to them, and returning the}m- into
the boiler from which they were taken.

Oy

3. T'he combination, in an apparatus for re- zo

- turning the exhaust of the engineto the boiler

from which 1t was taken, consisting of the re-
ceiving-vessel for boiler-water under boiler-
pressure, the exhaust-pipe and the pump lo-
cated q,t the suction end of said apparatus, ss
substantially as described.

4. The combination, in an apparatus for
utilizing the exhaust of engines, consisting of
the Ves,sel Or reservolir A, adapted to be con-
nected with the boiler and under boiler-press- 6o
ure, the exhaust-pipe, the nozzle of which is
located within the out-neck of said vessel,
and the pump arranged at the suction end of
the vessel, as described.

. The combination, in a device for return- 6 5
1110‘ the exhaust of en n'mes by returning it info
2! boﬂer under pressure equal to the source of
supply, eonsmtmﬂ* of the vessels A and D,unit-
ed by a neck, into which the exhaust- nozzle |
enters, a pump arranged at the outlet end of ~o
the: devme, all arranged for combined action,
for the purpose set forth.. -

6. The combination,in an apparatus for util-
izing the exhaust of engines, consisting of the
vessel or reservoir A, exhaust pipe andnozzle

75
B b, live-steam chamber D’, and the pump E,

arrano ed at the outlet or suctlon end of sald |

appa,ratus, for the purpose set forth.

7. The combination, in apparatus for re-
turning the exhaust of engmes into boilers un-
der pressure, of the vessel A, exhaust pipeand

30

-nozzle Bb,entering the outlet of said reservoir,

and the live-steam chamber D’ and its nozzle,
with the overflow-pipe, all arranged for joint

operation in the manner and for the purpose
set forth.

In testimony thatI claim the fore going asmy
own invention I affix mysignaturein pl esence_

of two Wltnesses

DAVID' RENSHAW.

‘Witnesses:
- B. F. MORSELI,
s . CARUSTI.

- BUGEN:
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