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Application filed November 6, 1890, Serial No.370,512.

To all whom it mar J CORCEFTY:
Be it known that I, ROBERT R. AELL a citi-

~ zen of the United States and a resident of
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Baltimore, in the State of Maryland, have1in-
vented a new and useful Improvement in the
Method of Operating Motors, of which the fol-
lowing, taken in connection with the accom-
panying drawings, is a specification.

My invention relates to improvements in
the method of operating motors in which the
exhaust-steam of the motor is absorbed in a

‘body of caustic soda, caustic potash, chloride

of caleium, quicklime, strontia, or any other
substance which has a strong affinity for wa-
ter and which, therefore, readlly absorbs the
steam from the motor. As is well known, all
such substances, during the process of ab-

sorption of the steam hbelate the heat which |

is latent in the wa,ter or steam, and conse-
quently a rise in temperature takes place.
The heat thus set free is utilized in generat-
ing a quantity of steam from a certain bulk

of water which 1s brought into contact with |

the water-absorbing and heat-liberating soda.
This well-known property of the causticalka-
lies of absorbing steam and liberating heat

“which can be practically employed in heating

water and generating steam for motive power
is especially well adapted for use in motors
which are to be used in street-car service, in
tunnels, &e., or wherever it is desired to use
motive power without the usual smoke or
noise of exhaust. Therefore the object of

my invention is to use this valuable property

of the alkalies to the best advantage, and is
to render the absorption of theexhaust-steam
more speedy and more certain, to produce a

circulating-current in the steam to be ab-
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sorpbed, to produce a movement in the ab-
sorbing medium conducive of arapid absorp-
tion of the steam, so as to bring a larger
amount of absorbing-surface in contact there-
with and to produce a correspondingly large
heating-surface in contact with the water
which is to be heated by the latent heat of
absorption, and, further, to produce a good
partial vacuum 'in the absorbing-vessel, and

thereby to reduce the amount of back-press-

ure upon the piston of the motor from which
the exhaust-steam emanates. -

same.

(No model.)
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A further object of my invention is toutil-
ize the heat retained in the exhaust-steam for
heating the feed-water of the generator,
thereby reducing its temperature and render-
ing it more readily absorbed by the alkali.

The nature of my invention will fully ap-
pear from the description set forth in the an-
nexed specification and fully illustr ated 1n
the accompanying drawings, which form a
part thereof, and which will be particularly
pointed out in the claims.

In the drawings my invention is shown as
applied to a street-car, although its general
application to all motive-power purposes will
be self-evident from the description and the
drawings, in which—

I‘wule 1 is a side elevation of a car pro-
Vlded with the motor. Fig. 2 is a plan of the

and Fig. 4 is a plan of the cover of the gen-
erator. |

The same letters of reference indicate the
same parts in all the views.

A is the combined condenser, Ebbb()lbel and
steam-generator; and it conslsts of the outel
shell A and an inner shell B, which-is cen-
trally located, leaving an annular space C.
At the top the condenser-generator is pro-
vided with a head D, which has an annular
trough at 1fs outer edﬂ‘e forming a chamber
E. The chamber E is closed by an annular
cover F. At the bottom the chamber C 1s
closed by means of an annular head G, and
the chamber Bis closed by meansof a head H.

In the annular chamber C there are ar-
ranged a series of vertical tubes I, which-are
beaded through holes in the tube-sheet or
cover D, and which are bent at the bottom to
enter holes in the shell B, thus establishing
a commupnication between chamber B and the
chamber E through the tubesI. Coiled about
the interior ¢f B and lying close to it is-a

coiled pipe J, which enters the shell b at a -

point K, and which leaves the chamber B3 at

‘the bottom through a hole at . Any num-

ber of coils may be used, and by this con-
struction the shell B may be made thin and
the external pressure thereon will be fully

I'ig. 3 18 a eentral, vertical section .
through the steam absorber and generator,
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| taken up by the resistance of the coil, thus 100




rendering further internal bracing unneces-

{O

~ the generator on the floor of the car.
Statlou the chamber C is filled with hot water

sary and derwmw the benefitof a hlﬂ'h degree
of conductnut; due to the thinness of B,

The chamber B is char aed with the alkali '

up to a certain point, say 'to the line z x, and

the chamber C is likewise filled with water

up to the line x . The alkali is filled into

the vessel through a convenient openmu‘ and
stop-valve at 1l

N are convenient bm(,kets for supporting
At the

1cient

under considerable pressure, so that suf

steam f{ills the space above the water-line x «

to supply the motor-engine at starting.
The steam passes throu oh the coil J which

~leads to a throttle-valve O, Sau:l throttle valve

20

being conveniently opemtud from the plat-.
form by means of the hand-rod P.
tle O opens into the main steam-pipe Q to a

The throt-

motor-engine R. The power is transmitted
from the motor to the car- wheels C‘a by means
of suitable gearing.

The exhaust cteam from the motor Passes
through the pipe T into a feed-water tank

“and heater U, and is provided with a coil in-

- feed-water.

side to present a large heating-surface to the
After emlmn‘ rhrouﬂ*h U the ex-

- haust-pipe T emerges at Vand letllll](“% baeh

30

to the generator A

" The tank U, instead of being provided with
the internal -eoil, may be built like an ordi-
nary tubular condenser, with the exhaust-

- steam on.one side of the tubes and the feed-
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wateron the otherside thereof. The exhaust-

- pipe V enters the chamber B at a pm nt WV

where a valve is provided. |

The tank U is filled with feed-water
station through a pipe Y and valve X.

@ 1S an openin gintothechamber K, at which
communication is effected with a box A’,
which contains a gas-absorbing substance—
as, for instance, lime or oxide of iron—which
1s to absorb the carbonic-acid ¢ gas or other
gases which may arise in E.

B’ is any convenient safety-valve, a “pop-

valve” being preferred.

b is an opening in the cover F, at whl(,h a,
pipe C’ is attached, leading to the suction-
valve of a vacuum-pump D’. The steam-cyl-
inder of this vacuum-pump D’ receives its
steam from the main steam-pipe Q through a
branch pipe E’,which leads to a thl‘OtﬂP valve
I and then into the valve-chamber G’ of the
cylinder.

I1” is the exhaust-pipe of the Stemn -pump
cylinder, and it also leads into chamber B at
the valve W. This pump D’ when in opera-
tion produces a vacuum in the chamber E.
I’ 1s the steam-cylinder of a feed-pump for
the generator, and J’ is the water -cylinder

at the

thereof

K’ is a pipe through which the feed-water
is brought from the tank U to the suction-
valve of the cylinder J’/, and I’ is the feed-
pipe leading from the dehver; -VELlVG of the
pump to the water-space C.

458,333

M’ is a steam-pipe leading [rom the main

steam-pipe Q to the throttle - valve N’, and

from thencetothe mh e-chest O’ of the steam-

cylinder 17,
P’is theexhaust-pipe of.' the stemn cyhnder

I’, and it leads into the main engine-exhaust
Insftead

V, and thustothealkali-chamber B.
of leading into the pipe 'V, the pipe P’ may
lead dnectly mto the valve W. A stop-valve

{ is located at ¢/, so that the pipe I’’ may be
disconnected fl‘OIIl the main exhaust V when

the feed-pump is not in operation.

Q' is the handle, by means of which the

throttle N’ is manipulated.
R’ is the stem of a reversing valve or mech-

anism for reversing the engine R, and S7 18

the connection 1ea,dlnﬂ' to the lmndlc T’ on
tlle platform.

76
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Uisa clutch by means 01 which the en-

gine may be disconnected from the running-

gear of the car,and V’is the connection 1@&(1 |

ing to the hand-wheel W’ on the platform.
\’ is a hand - wheel for controlling the

brakes of the car.

Y’ is a valve by means of which the allxﬂ—'

line solution in B is drawn off for refilling.
The following isthe operation of my device:

.At the station the chamber B is filled with a

concentrated solutionof an alkali which will

ber Cis filled with hot water ander pressure of

The steam from the hot-water chamber C

| passes to the motor R through the throttle O,
and then through the live-steam pipe Q.

exhaust from the motor passes by the pipe 'l
through the coil in the feed-water tank, heats
the feed-water therein, and at the same time
is partially condensed, thus rendering the ex-
haust cooler and more readily absorbed by
the alkali. The partially-condensed exhaust-
steam passes to the surface of the alkali in B,
and by means of the vacuum in K it 18 drawn
down into the body of the alkali and 1s ab-
sorbed. Heat of absorption is liberated ow-
ing to the chemical union of the water with
the alkali, and the alkali becomes highly
heated and imparts this heat to the water
surrounding B and the tubes I. Each stroke

of the vacuum-pump causes a pulsation to

take place in the alkali, so that its level is
lowered in B and is raised in the tubes.
pulsations of the absorbing medium cause a

still more thorough intermixture with the en-

tering exhaust-steam, and also increase the
temperature of the alkali and produce a cor-
responding Increase in the heating effect on
the water in the generator C. As the steam
In passing through the coil J has to pass
through the highly-heated alkaline solution
it 18 not alone thoroughly dried, but is also
superheated, thus making it more efficient
in the motor itself, and partially reducing
the temperature of the absorbing medium

The

These

QO

| 1eadlly absorb steam or water,and the cham-

several atmospheres capable of starting and
running the motor untii the generation of the
| steam throu ch chemical action takes place by
| means of the steam rising from the hot water.
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thebody of said medium, Whereby the mp1d1ty  ing solution, g enemtmtr steam from Water in

and rendering said absorbing medium more | of absor ptmn 18 111(31@&5@(], and then gener-
efficient. Any noxious gases which may be | ating steam from water by means of the 11b-
present in the alkali are .—Lbsmbed In the gas- uated heat of -absorption, substantially asde-
absorber at a. By means of the combmed._'_sembed 70
5 action of the cooling in the feed-water tank, | 6. The method of operating a soda-motor,
the absorption in the condenser, and the eﬂ*‘evt which consists in cooling the exhaust- steam
of the vacuum- -pump a very g oud vacuum 18 | therefrom by contact wﬂsh the feed-water for
produced, and there is therefore little back- | a steam-generator, passing the cooled steam
pressure on the piston of the motor. Theex- | to an abqorbmn' medmm, and passing the 75
to haust-steam from the feed and vacnum pumps | heated feed- water to a generator surrounding
is also absorbed in the condenser, and yields | said medinm, wher eby the heat of absorption
its heat to the water in the D'eneratm, and | is utilized in generating live steam for the
these pumps also work with little back-press- | motor _substantially as deswlbed
ure. At the end of the route the alkaline so- 7. The method of operating a soda-motor, 8o
15 lution, having become saturated with water, | which consists in passing the exhaust- steam '
is too weak to absorb more steam, and at the | of the motor through a feed-water heater, then
station it is therefore drawn of at the bot- | passing the cooled steam to thesurface of an
‘tom through valve Y’, and refilled with a | absorbing solution, passing the heated feed-
fresh solution at M. The solution which is | waterinto a generator surrounding said solu- 85
- 20 withdrawn is reconcentrated in a specially- | tion,then dlawmﬂ the ezhaust—steam through
devised apparatus. the body of the solutlon, and generating steam

It 1s obvious that- the methodq herein dis- | by means of the liberated heat of absm ption,
closed may be carried into effect by stationary | substantially as described.
machmery not mounted upon a car, as in S. The method of producing back- pressule yle

25 pumping, &c. in a soda-motor, which consists in passing the

1 do not herein claim the particular con- | exhaust-steam of the motor to the surface of -
struction of the apparatus shown, as I have | an absorbing solution, then drawing the steam
made application for the same in application | through sa1d solutlon thereby increasing the
for United States Letters Patent, filed No- | absor pt1011 and then dr awing off the excess of g5

30 vember 6, 1390, Serial No. 370,513; but vapor by means of a vacuum-pump, substan-

What T do claim as n ew, and desire to cover tially as described.
by Letters Patent, is— | 9. In a soda-motor. the method of increas-

1. The method of operating- a soda-motor, ing the efficiency ot the heating medium,which
which consists in generating steam by means 00n51sts in placing said medmm which is an oo

35 of the heat of absorption of exhaust-steam | absorbing solution, in contact mth the heat-
from the motor in an alkaline solution, draw- | ing and steam- wenelatmn‘ surface and then
ing the exhaust-steam through the body of | passing the e*{hau:at-steam of the motor into
the alkaline solution, and causing a move- | the absorbing solution and producing a thor-
ment of the solution upon the heating-sur- | ough mtermlxture therewith and an agitation 105

40 faces, thereby accelerating the &bS()Ipthl] of “the solution in contact with the heating-
substantially as described. surface by means of pulsations produced by

-~ 2. The method of operating a soda-motor, | a vacuum-pump, substantially as described.
which consists in passing the exhaust-steam | 10. The method of operating a soda-motor,

~ of amotor to the surface of an alkaline solu- | which consists in reducing the back-pressure 11e

45 tion, drawing the exhaust-steam through the | on the motor-piston by passing the exhaust-
solution, and generating steam by means of I steam’ thereof into an absorbing solution,
the heat liberated by the consequent absorp- | drawing the steam through said solutlon by
tion of the steam, substantially as deseribed. | means of a vacuum-pump which draws off the

3. The method of operating a soda-motor, | non-absorbed excess,and absorbing the gases 115

50 which consists in cooling the exhaust-steam | liberated from the solution by means “of a
of the motor, passing it t-o an alkaline solution, | suitable gas-absorber, substantially as de-

~wherein it becomes absorbed, and then gener- | seribed.
ating steam from water by means of the heat 11. In a soda-motor, the method of increas-
| hbemted by the absorption, sub%antmllv as | ing the efficiency of the live steam, which con- 120
. 55 described. cu%ts in generating live steam by placmﬂ' water

4. The method of opemtmﬂ‘ a soda,-motor 11n oontact with the vessel containing an ab-
which consists in cooling the exhaust- steam sorbingsolution,liberating heat of absorption
of the motor,then passing it to the surface of | by passing the exhaust-steam from the motor
an absorblnﬂ‘ medium, and drawing it through | intosaidsolution and impartingittothewater, 1235

6o sald medlum Whereby the steam is more 1ead- and then supelheatmn‘ the steam by passing
ly absorbed, subst&ntiaﬂy as described. it through pipes in contact with said hot ab-

5. The method of operating a soda-motor, { sorbing sol ation, substantially as described.
which consists in cooling the exhaust-steam 12. In a soda-motor, the method of super-
thereof, then passing it to the surface of an | heatingthe live bteam which consists in pass- 130

65 .:Lbsorbmw medium and drawing it through | ing the exhaust of Lhe motor into an absorb-
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contact with said solution, and superheating
sald steam by contact with the heated absorh-
ing solution, substantially as described.

13. In a ’%oda-motor the method of render-

ing the live steam more efficient, which con-

‘SIStS 1 utilizing the e\haust-steam to produce
heat by being a,bsmbed in an alkaline solu-
tion and utlhzmﬂ' sald heat of absorption in

generating steam, and then superheating said

steam by passing it incontact with the heated
absorbing solution,substantially asdeseribed.
i4. T'he method of operating a soda-motor,
which consists in cooling the exhaust-steam
of said motor, then passing itinto an absorb-
ing solution, Wherem heat is liberated, gen-
eratlnﬂ‘ live steam for the motor by means of
sald heat then passing said steam through
said heated absorbing solution, whereby it be-
comes superheated, fmd then utilizing 1t in
the motor, substantially as deseribed.

15. The method of operating a soda-motor,
which consists in passing the exhaust-steam
of said motor through a feed-water heater,
thereby cooling it and rendering it more ca-
pable of being absorbed, passing said heated
feed-water into a generator which receives

453,333
_EL

the heat of absorption, thereby generating

steam, then passing the steam from said gen-

crator through the hot absorbing solution,
thereby superheating it, and then utilizing
sald superheated steam in said motor, sub-
stantially as described.

16. The method of operating a soda-motor,
which consists in passing the exhaust-steam
of said motor through a feed-water heater,
thereby cooling it and heatingsald feed-water,
then passing the steam to an absorbing solu-
tion and the feed-watertoavessel surmundmw
said solution, whereby the water isturned into
steam, passing the steam through the absorb-
ing solution, thussuperheatingitforuseinthe
motor and producing a rapid absorption of the
exhaust-steam and an agitation of the ab-
sorbing and heating medium by drawing the
exhaust-—steam th 1*0110*11 the absorbing medium

by meansof pulsmlons produced by a pump,
substantially as deseribed.
ROBERT R. ZEIL.

Witnesses:
1. VERNON CAMPBELL,
J. B. KVANS.
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