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Ta ail whom it MOl CONCEriL s
Be it known that I, DAVID RENSHAW, of
Braintree,in the eounty of Norfolk and State of

Massachusetﬁs? haveinvented certain newand

usetul Improvements in Utilizing the Exhaust
of Engines; and I do hereby declare that the
followingisafull,clear,and exact description of
theinvention, which will enable others skilled
intheartto whl chitappertainsto makeanduse
the same, reference being had to the accompa-
nying drawings, and to the letters of reference
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marked thereon,which form part of this speci-

fication.

This invention relates to a method of and ap-
paratus for ntilizing the heat from the exhaust
of steam-engines, its object being to return
the exhaust directly into the boiler or genera-
tor from which 1t was taken without the inter-
vention of any cooling or condensing medium
or apparatus.

The invention consists in the method, here-
inafter more fully. deseribed, of can};mff the
exhaust-steam from an en gine toan injector or
other apparatus, where 1t meets with a eur-
rent of water from the boiler or generator at
a temperature and pressure thesame as in the
boiler, whereby, through suitable means, the
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commingled steam and water are forced back |

into the boiler or generator {rom which it was
taken, and below the water-line thereof, all as
will hereinatter more fully appear.

The invention also consists in thenovel com-
binations and arrangements of parts of appara-
tus by which the above-named method or pro-
cess is carried into effect, which will be here-
inaiter fully described, and speclﬁeally pointed
out in the claims, -

Referring to the dr ::megs forming part of
this apphmtwn Figure 1 repr esents a side
elevation of a boiler or steam-generator and ,
an engine-cylinder with the apparatus tor car-
rying my lmproved method into effect. FKig,
2 shows a longitudinal seetion of an injector.
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In the said drawings, A designates the boiler _
- jectnr,where it meets a current of water from

or generator, which may be of any ordinary
or suitable construetmnj and In which steam
is maintained under pressure.

B indicates the ¢ylinder of an ordinary en-
gine, which i1s connected with the boiler or
5o generator by means of the supply-pipe H
C 1s the 1njector.
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The pipe D, for supplying water irom the
‘boiler to 1113601:{}1 is extended by means of
coil D', in order to obtain velocity, which may
be 1egul‘1ted by meansof the overflow-valve m.

I is an exhaust-pipe leading to the atmos-
phere, by which the exhaust may be directed
to the open air instead of the boiler or genera-
tor, if desired, being controlled by means of
the valve or cock ¢ 1n sald pipe.

I is a delivery-pipe for delivering the ex-
haust-steam of the engine to the small tubes
of injector when I am using the injector for

1 which Letters Patent of the Umted States were

granted to me April 3, 1883, No. 274,968.
N is a pipe located nem the bottom of the
boiler or generator and below the water-line,

and is connected with theinjector. Thispipe
N is provided with a series of perforations, d

| d d, along its top, and by ifs use a more even

delwery of the e*chaust steam and ‘Watel to

the boiler is obtained.

S is an ordinary check-valve. |
The operation is as follows: The exhaust-

steam from the engine escapesirom the cylin-

| der through exhaust- -pipe E or E and F to the

injector, where it meets the current of water
from the boiler or generator at the same press-
ure and temperature as contained in the boiler,
and the commingled steam and water are thus
forced into the pipe N, and through its per-
forations back into the boiler.

It will be evident that the passage for the wa-
ter from the boiler to the injector may in prac-
tice be shortened,and that other modifications
in details of construection may be made with-
out departing from or sacrificing the principle
of my invention, which will be fully under-
stood from the above descripbion and the AC-

companying drawings.
Having thus fully deseribed my invention,

what I clalm 18—

1. The method herein described of utilizing

the heat from the exhaust of steam-engines by
causing said exhaust to be carried to an in-

the boiler or generator at thetemperature and
pressure of the contents of the boiler, and the
commingled steam and water are then forced
back into the water-space of the boiler or gen-
erator, snbstantially as shown and described.

2. In an apparatus for ufilizing the heat
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from the exhaust-steam of engines, the com- | stantially such- as described, of* the plpes 1)
bination of the pipe B, injector C, and pipe | and D, injector C, and overﬂow-valve m, -and

- D, all arranged to admlt mmn*led exhaust- | valve o, all as and for the purpose ShOWIl &Ild 15
steam and water below the Water line ‘of the' specified.

5 boiler, substantially as described. = In testimony that T claim the foregoing as |

.3, Tn an apparatus for utilizing the heat my own mventlonlafﬁx my slgnature in pres-
~ from the exhaust-steam of engines, the com- | ence of two W1tnesses

bination of the pipe E, injector C, pipe D, and

delivery-pipe N, provided with the perfora- | - DAVID RENSHAW
‘10 tions d d, all Substanmzﬂ]y as shown and de- Witnesses: =~
. scribed. | B. F. MORSELL,

4. The combination, in an appamtus sub i EUGENE D. CARUSL
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