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To all whom it mey Goncern:

Be it knotwn that we, HARVAEY T, Lir¢o-
FIELD, of Haull, county of Plymouth, and DA-
VID RB,NSHAW, of Cohasset, in the ceunty of
Norfolk, and both of the State of Massachu-
setts, have invented a new and nseful Improve-
ment in the Process of Utlhzmg Exhaust-
Steam, of which the following is a specifica-
tion.

Our invention has for its object an improved
process for the utilization of exhaust-steam ;
and the invention consists in the employment
of water-jets, or of water and steam jets of-ex-
traordinary velocities, obtained by means of
a supplemental boiler which is so constructed
as to bear the necessary working-pressures for
the obtaining of such jets in communication
with a boiler of lower pressure, into which the
exhaust of the engine is forced by means of
said mixed steam and water jets, and the sur-
plus steam from the low-pressure boiler is ¢on-
stantly forced into the high-pressure boiler
also by means of the mixed water and steam
jets.

The reason for using water and steam mixzed
is that under a very high pressure the body of
water hasa greatermomentum than the steam,
aud in proportion to its velocity so is the mo-
mentum, Then, having this velocity and mo-
mentum, we force the steam from the low-
pressure boiler into the high-pressure boiler

-without a pump.

Referring to the accompanying dra,wmg, A
represents an ordinary mill-boiler, communi-
cating with the engine B by the steam-pipe C

-and exhaust-pipe D.

E is a supplemental boiler, which is con-
nected with the boiler A by means of pipe T,
the jet-pipe ¥, and exhaust-pipe D.

G is an injector, which forms a connection
between the boiler E and the boiler A by
means of pipes I and K.

L is a pipe provided with a valve, I,leading
from the steam-room of boiler E to injector G.

M is a pipe leading from boiler , below the
wafer-line, to pipe L, and is provided with a
valve, m.

X is a pipe leading from the steam-room of
boiler Etopipe F, and provided with avalve, e.

The operation 1s as follows: Steam bemg
raisedin boiler A to the desired working-press-

| ure and i Doiler B to $uch pressure a8 may

be necessary for the effective working of the
jets, valve f on the pipe ¥ is then opeued,

| and, if desired, valve 2 on pipe X and valve ¢ ¢3
| on pipe C, sta,rtmrr the engine, the jet issuing

from jet-pipe T/ bemg relied upon to carry the
exhaust back into boiler A. By this meansit
will be seen thatthe water-body in boiler A is
increasing and that in boiler E decreasing. 65
Consequently valve m_in pipe M and valve %k
on pipe K are opened, thus-returning water
from boiler A to boiler E through injector G
by means of a high-pressure water-jet. Valve
i on pipe 1 may also be opened, carrying any 63

surplus steam in boiler A through injector G

into boiler E by means of said hwh -pressure
water-jet, or, instead of valve m on pipe M be-

- ing opened, valve [ on pipe L may be opened,

thus carrying the surplus steam and waterac- yo
cumulating in boiler A through injector G into
boiler E by means of such high- pressure
steam-jef. This steam or water jet, used for
purposes of equalization between boilers A
and E, may draw from boiler A, singly, either 45
steam or water, or both, as may be found
necessary, and it may be so drawn by the ac-
tion of a water-jet from boiler K, or steam-jet
from said boiler, or jets of steam and water
from such boiler, as may be deemed most de-- 8o
sirable. Ifor the purpose of returning the ac-
cumulated steam and water from the boiler A

to boiler E, the steam-jet issuing from boiler

E through jet-pipe L is more particularly de-
pended upon, as well as its attained velocity, 85
as in the case of ordinary injectors. Turther-
more, the steam necessary for such jets may
be highly superheated before its delivery to
the injector &, thus increasing its effect.

In the use of the ordinary injector wateris go
raised from a tank for some distance—say ten
feet—by the force of the steam from the boiler,
condensation and a vacuum being caused by

“the steam coming in contact with cold water.

In our process steam is taken from the steam- g5
room of the high-pressure boiler and carried
to the lower part of the water-body of the
same boiler, thereby ecreating a circulation of
great velocity. - Water is then taken from the
upper portion of the same boiler and carried 1ot
down to the lower portion of the water-body,
with the steam, thus-causing a still greater
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velocity. The water is then let in from the
working-boiler,being aided by the pressure of
the same, then taking the steam from the same
boiler, which intermingles with the water and
enters into the high-pressure boiler withont
the necessity of @ vacaum, the working-press-
ure on the boiler A being greater and more
positive than that -caused by a vacuum cre-
ated by a steam-jet in forcing cold water, the
working boiler, it being understood having a
pressure of twenty-five to one hundred pounds,
which is greater than any vacuum that can be
created Ly cold water.

The power to create a forcing jet at G is
due fo'the great velocity established by the
circnlation of steam and water issuing from
the upper part of boiler E,in addition to grav-
ity of the water, and When this cir’culation is
once established it will be continuous, and is
then assisted by the steam coming from boiler
A, which latter has a pressure due to the

working power of the engine, thas insuring
positive action.

What we claim as our invention is—

The process-herein deseribed of first. gener 25
ating steam in a high-pressure b011er, then
forcing the exhaust into a low-pressure boiler
by means of a mixed water and steam jebt ta-
ken from a high-pressure boiler, then forcing
the surplus water and steam from the low-
pressurs boiler into the high-pressure boiler
by means of a mixed water a,nd steam jet from
the high-pressure boiler in the manner de-
seribed.

In testimony whereof we have signed our 33

30

‘names to this specification in the presence of

two subscribing witnesses.
HARVEY T. LITCHFIELD.
DAVID RENSHAW.
Witnesses :
Jos. H. ApAwms,
E. PLANTA.



