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To all whom 1t may concern :

Be 1t known that I, HARVEYT. LITCHFIELD,
of Hull, in the county of Plymouth and State
of Masswchusetts, have invented a new and
useful Improvement in the Process of Utilizin g

Kxhaust-Steam, of whieh the following is

specification.

My invention has forifs object the utilization
of the exhaust-steam of engines, and retaining
and utilizing the same withount the loss of heat
and without anycondensation exceptthat due
to radiation; andit consists incertain arrange-
ments of parts in which the steam, or the steam
and water, or water alone, may be fed to either
of the boilers from each other,when it is so de-
sired, withouta pump, and also by the same
means regulate the pressure of steam in the
working-boiler, as will hereinatter more fully
appear.

In the drawings, Figure 1 illustrates all the
various parts of my invention. Fig.21s a side
elevation of the same. 1Ifig. 3 is an enlarged
view, showing certain details of the apparatus.

The same letters denofe like parts in all the
figures.

A 1s alow-pressure boiler or receiver; B, the
high-pressure boiler ; b, the superheater, loeat
ed 1n rear of the high- pressure boiler and ex-

posed to the heat of the furnace. D D’ is a |

compound engine; H, the feed-pipe to engine;

I, the exhaust plpe irrom same; H, the super
heated-steam pipe having nozzle G. I 1s a
pipe leading to each of the boilers, and also to
the water-tank. J K are branch pipes pro-
vided with cocks V U. L is the superheated-
steam pipe leading from the superheater to the
branches K J. M is the water-tank, and N the
pipeleadingtherefrom. Theliquidsand gases

passing through all these pipes are regulated

by cocks and valves. (isthe pipe which con-
veys the steam from the high-pressure boiler
to the superheater, which is also controlled by
a cock., I is a pipe which leads off to he“bt
buildings, or for other purposes.

Yhile the high-pressure boiler will generate

| sufficient quantity of steam for all ordinary
purposes, 1t often happens that a greater quan-
tity of steam isrequired. In that case the low-
pressure boiler may be used for generating
steam for that purpose. 50

Operation: Steam is generated in the high-
pressure boiler. It 1s then conveyed to the
i superheater. When the engineis at work the
superheated steam 1s used to inject the exhaust
of the engine into the low-pressure boiler or 55
recelver. A portion of the superheated steam
| 18 used for injecting water from the high-press- -
ure boiler into the low-pressure boiler, and
when water 1s required for either of these boil-
ers it i1s used for injecting 1t; but when too 6o
much water accumulates in the receiver the
cock V is shut off and the cocks B, T, U, and
W are opened. Communication between the
boilers is now established, and also with the
water-tank, to such an extent as to permit a 63
small quantity of water from the tank to enter
the injector. Steam 1s then let on, when the
water from the low-pressure boiler 1s injected
 into the high-pressure one. Thus it will be
seen that the feeding device 1s also a governor 7o
for regulating the pressure and supply, the
high-pressure boiler being of sufficient capac-
ity to retain any surplus pressure.

Having described myinvention, what I¢claim
| as new and usetul, and desire to secure by Let- 4z
| ters Patent, 1s—

The combmatlon with an apparatus for util-

1zing the exhaust of engines, of the branch in-
| jeeting-pipes, communicating with two or more
boilers and with the water-tank, and adapted 8o
to force liquid from one to the other, or to
either of them, in the manner shown and de-
sceribed.

In testimony whereof I have signed my name

| to this specification in the presence of two sub- 85

scribing witnesses.
HARVEY T, LITCHFIELD.
Wlt:llBSSES
J. H. ADAMS,
B. O'HARA.
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