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To all whom it may concern :
- Be it known that I, J EROME WHEELOOK of

the city and county of Worcester, in the State '

of Massachusetts, have mvented certain new .
and useful Im plovements in Injector-Condens-

ers for Steam-Engines; and I do hereby de-
clare that the following specmmtmn takenin

- connection with the drawings furmshed and
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- forming a part thereof, is a clear, true, and
complete descrlptlon of the geveral featureb of

my invention.

So far as my knowledge exteuds, all varie-
tles of condensing apparatus heretofore de-
vised for operating on the injector-condenser

principle have been so organized that steam-

engines connected therewith could only work

advantageously so long as they operated as

condensing - engines; or, in other words, so
long as the injector-condenser maintained a
desirable vacuum incident to the proper co-
operation of condensmg water and the ex-

- haust-steam. It is well known thatas S00N as
- such a condenser fails to induce a vacuum
 back-pressure of exhaust-steam ensues, great-
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ly disadvantageous to the proper working of
the engine; and the object of my invention is

to enable an engine to work as a condensing:-

. engine so long as the injector-condenser is
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operating under favorable condltmns, and to
operate as a non-condensing engine without
back-pressure,should the injector-condenser at
any time fail to induce a useful vacuunm.

I am aware that pump-condensers have

'heretomre been provided with valves for per-
mlttmg exhaust-steam to escape when the

pump 1s not 1n operation, and also that ex-

‘haust-steam has been passed through a cou-

~ densing-coil provided with an injector, and
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with a valve at its exit-aperture for permii--

ting a portion of the steam to escape at each
stroke of the engine, after passing through the

‘condenser, and also that condensing chambers

~and heaters have been provided with valves,
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through which exhaust-steam could escape af-
ter 1t had traversed said chambers and heaters.
My improved injector-condenser is the first,

- so far as my knowledge extends, wherein, When
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a column of water in the pipe below and con-

‘nected totheinjector-chamberis insufficient for

maintaining a useful vacunm, the exhaust-

steam is permltted to freely escape du'ectly |
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| from the exhaust: pipe, and without passing
‘through the injector-chamber; and also where-
1in, as soon as said water column is supplied,

_sald escape of steam is cut off, and it is all then
caused to pass into and through the injector-
chamber.
believe, in connection with an engine operat-
ing with an injector- condenser, provided for
keeping the exhaust-passages of the engine
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I have also for the first time, as I |
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free from water by coupling the cylinder toa

vertical exhaust-pipe by means of a horizontal

branch pipe entering the exhaust-pipe at a

point considerably above its base, and pro-
viding said exnaust-pipe at its base with.a

check-valve, so that while the latter prevents

air from entering when a vacuunm isinduced

~within the exhaust-pipe, it permlts the escape
of water from said exhaust-pipe before it can

rise to the height of the entering branch pipe.
Figure 1 is a side view of an injector-con-

denser embodvmg my invention in its best

form. Iig. 2 isa front view of the same.
Theexhaust- -pipe A.somewhat above itsfoot,

communicates with the exhaust-passages of gm

steam - cylinder. lhe pipe B on top of the

exhaust-pipe is at one end coupled by an el-

bow with the chamber C, containivg the in-
jeetor-nozzle, and commumcatmﬂ* respectively
with the cold-water-injection pipe D and dis-

charge- -pipe L, the latter being at its base im-

mersed in a hot well 1n the usu&l manner.

The parts thus far described externally re-
semble one of thé injector-condensers hereto-
fore patented by me, and the exhaust- plpe |

preferably contains vertical feed- water pipes,
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as also heretofore patented by me in connec- -

tion with injector-condensers. It is, however,

to. be distinetly understood, as herembefme;

indicated, that the constructlen of theinjector-

present invention, provided the pipe E be ar-
ranged to serve as a water-column pipe for
malntaining a vacuum in the condenser, vary-

ingaceording to theheightof the water thereln |

The novel feature now presented consists in
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:eandenber and 1ts accompanying parts, asthus
far described, can be widely varied without -
in any manner affecting any portion of my
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the application to the exhaust-pipe, at any

suitable point, of the automatic exhaust-steam

relief valve or gate I'. As shown in the draw-

I‘JO;

ings, Figs. 1 and 2, said valve is located at the
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top of the exhaust-pipe, and at one end of the

pipe B, and- I prefer it to ‘be located at that
point; but good results would accrue if it were

plaeed above said pipe B—for instance, in a

vertical extension therefrom—or below said
pipe, in the side of the exhaust-pipe A. This

valve is composed of a flat disk, «, hinged cen-

trally to an arm, b, which is in turn hinged at

its upper end to the front face of the pipe b,

and normally, by its own weight, said Valve

- should rest against the LOll]CIdGI]t surface of
‘the end of sald pipe BB, the same being prop-

erly finished off and serving as a;valve-seet.

The disk should be so clad, or be composed of

such material, as will afford a practically air-

~ tight closure of the opening whlch 16 guards,

and the weight of the arm b should be suffi--

cient to insure the normal contact of the valve-
disk.with ifs seat.
relief-valve thus constrocted -and arranged 1t
will be seen that so long as the pipe I of the
injector-condenser contains a column of water,
and thereby maintains a vacuum, the valve-

- disk will be held toits seat by atmospheric
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pressure, but that whenever said condenser
fails to so operate the least excess of pressure
within the exhaust-pipe causes the valve to

~open and to permit the free exitof exhaust-
steam, the valve being alternately opened and | w
closed at each stroke of the engine-piston. In
some cases L prefer that the pipe B be arched

~ directly from thé top of the exhaust-pipe to
~ the injector-condenser, and tlie valve Iff then
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located a short distance below the top of the
exhaust-pipe.
It will be obvious thftb the term aud CO1l-

 stroetion of the auntomatic exhaust-steam re-
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lief-valves may be almost indefinitely varied
without departure from my invention, so long-

as the valve can be held to'its seat by a col-
umn of water within the pipe below and con-
nected to the injector-chamber, or the desired
relief against back - pressure be thereby af-

forded, and an engine Le consequently ena-

abled, according to circumstances, to operate

- either as a condensing-engine or to exhanst as

~freely as a non-condeusing engine,

. I have hereinbefore refer red to the'exhqust

_.pipe A as containing vertical pipes for the cir-
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condensing operation, and also enables an ex-

culation of water “hlch contributes to- the

change of- heat from the exhaust-steam to said

water, thus imparting to the-lattera (1e81ra-,

ble feed-water temperature. These feed-wa
ter pipes naturally canse water from con-

~densed steam to accumulate in the exhaust-

- pipe A at its base, and '1 have for the first
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time. combined therewith a check-valve,. G,

- which-is located at the base of said pipe, and
opens outwardly within an outlet-pipe, and

With the exhaust-steam
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permits the free dlseharge of water without
any liability of admitting air to the condenser.

The base of the exhaust - pipe extends con-
siderably below the connection of said pipe
with the horizontal branch pipe A’, which

communicates with the exhaust- passage of the

steam-engine cylinder, and therefore said pas-

sage can never be unduly charged with water.

I am aware that condensing-chambers have
been heretofore provided with foot-valves for
discharging the water from the condenser,and
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it is to be understood that I make no claim to

such valves, except in combination with and

located at the base of the vertical exhaust-

pipe, below its connection with the branch
pipe whbich commume&tes with the engine-

cylinder. .
Referring to the exhaust-steam relief-valve,

TFig. 1, it will be seen that if the flanged face
-0f the pipe B be annularly grooved for the re-
ceptlon of a projecting rubber ring as a pack-

ing, the valve-disk can then be composed of
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metal, and it is to be understood that I have
practleally nsed such valves and rings Wlth .

2o0d results.
Having thus descr}bed my invention, I claim
as new and desire to secure by Letters Patent—

1. In an ivjector - condenser embodying a
water-column pipe below and connected to the

injector-chamber, and a vertical exhaust-pipe
connected with the top of the injector-cham-
ber, the combination, with said exhaust-pipe,
injector-chamber, and water-column pipe, of

an automatic exhaast relief-valve in said ex-
“haust-pipe, substantially as described, where-
by when the water-column pipe 1s. free from
water steam may freely escape directly from

the exhaust-pipe without entering the .injec-
tor-chamber, and also whereby a column of

water in the pipe below said chamber will
cause the valve to be held to its seat and the
exhaust-steam to enter the 111Jeeter chamber -'

as set forth.

. The eombmatmn with a steam -engine.

e)hnder and an mJe(,Lor -condenser, of an ex-

haust-steam branch pipe leading frem the cyl-

inder, a vertical exhaust-pipe extended at its

base below its connection with said branch
pipe, and a check-valve at the base of the ex-.

haust-pipe, substantially as described,whereby

water in the exhaust-pipeis automatleally dis-

charged and prevented from obstructing the
exhaust-passage of the eylinder mthout l1a-
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bility of ad mlttmn* air to the condenser, as set

forth.

N JEROME WHEELQOK.
- \VltneSees - ' |

J.T HOWART
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