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To all whom i may concern:

Be it known that I, Wirriam M. JeEwELL, a
citizen of the Umted States, residing at Win-
netka, 1in the county of Cook and State of Illi-
nois, have invented certain new and useful
- Improvements in Locomotive- Engines, of
which the following is a specification, refer-
ence being had to the accompanying drawings.

My invention relates to locomotive-engines,
and has for i1ts object to provide a locomotive-

engine with means for condensing the ex-
ha,ucst-s:tea,m so that it may be again used in
the boiler.

As is O*enerallv understood the practice at
present is and for many years has been to
supply the locomotive-boiler with water from
a tank or reservoir in the tender, and while
such tanks have considerable capacity it is

necessary frequently to replenish the supply

of water. This has been accomplished in two
ways. T[he more common practice is to sup-
ply the tank in the tender from reservoirs or
water-tanks placed at different stations along
. the railroad, and as the tender-tanks must be
refilled at .frequent intervals 1t has been
found necessary to provide water-tanks at
short intervals along the road. The other
method at present employed 1s to provide
tanks between the rails of the track, the ten-
der being provided with suitable mechanism
for taking up water from such tanks as the
locomotive passes over them, so that the ten-
der-tanks could be refilled without the stop-
page of the train. Both these practices are
ob]ectlonable for several reasons. Not only
- 1s the expense of building the tanks consid-

erable, but the cost of maintenance 1s great,
as each tank requires some one to take care
ot it and maintain the water-supply. More-
over, it 1s usually necessary to provide means
- for pumping water into such tanks from a
source of supply which i1s sometimes quite
remote, and as in many parts of the country
water 1s scarce the problem of supplying
water to the water-tanks 1s frequently a very
" seriousone. On some roads running through
an arid country 1t has been found necessary
for each locomotive to take on an enormous
supply of water in order that it may have suf-
ficient to carry it to the next point where a
further supply of wateris available, thus add-
ing greatly to the expense of operating the
road. A still further objection 1s that the
avallable water 1n many places 1s unfit for use
for steam purposes. Nevertheless where lo-
comotives are dependent upon the water ob-

tained along the line of road they are com-
pelled to use 1t regardless of its suitability,
with consequent injury to the boilers.

To overcome these objections and to pro-

vide means by which a locomotive may be op-
erated indefinitely with a single filling of the
tank in its tender with water are the objects
of my invention. The advantages of a con-
struction which will accomplish these objects
are obvious, as it would then be possible to
fill the tank in the tender originally with wa-
ter from the best source of supply and the
locomotive be operated by the use of such wa-
ter until such time as it became convenient to

replenish the supply.

To this end my invention consists 1n pro-
viding a locomotive with suitable means for
condensing the exhaust-steam, so that i1t can .
be reused in the boiler.

It further consists in accomplishing the
condensation of the exhaust-steam without in-
terfering with thedraft. Thisisanimportant
feature of my invention, inasmuch as locomo-
tives are dependent in a large measure on the
use of exhaust-steam to maintain a sufficient
draft to keep up the fires under the boiler,

and heretofore 1t has been impracticable to

condense the exhaust-steam, for the reason
that if the steam were condensed it would in-
terfere with the draft and seriously impair, 1f
not destroy, the efficiency of the locomotive.

My invention further consists in providing
means by which the motion of the locomotive
is taken advantage of to condense the exhaust-
steam and to supply the requisite draft; also,
in providing means for employing the ex-
haust-steam to maintain the draft when the
locomotive is stationary or moving at a slow
rate of speed, and, further, in providing au-
tomatic mechanism for maintaining the draft
regardless of the speed of the locomotive.

In addition to the broad features above de-
scribed my invention also includes certain
features ot construction which are hereinaf-
ter fully described and arespecifically pointed
out in the claims; but it should be understood
that the construction described, except in so
far as it 1s specifically claimed, may be varied,
as my imvention is not restmcted to the Spemﬁc
features of the construction described, but
includes as well the broad and generic fea-
turesdescribed in thisspecification yand polnted
out 1n the broader claims. '~

In the accompanying dra,wmﬂ*s, Figure 1 1S
a partial longitudinal section of the torward’
portion of a locomotive-boiler, illlustrating my




improvements.
line 2 2 of Kip. 1. FIU' 3 18 a partial longi-
tudinal section of a locomotwe-bmlet illns-
trating a modified arrangement. Fig. 4 is a
similar view showing a tmther mociification.

Fig. 5 is a vertical section on line 5 5 of Tig.

4, and Fig. 6 1s a front view of the apparatus
shown in Kig. 4. -

Referring to the drawings, 10 indicates the
locomotive-boiler, 11 the stack, and 12 the
usual exhaust-pipe, into which exhaust-steam
is discharged to create the draft. _

13 1ndicates the usual nozzle, through which
the exhaust-steam is discharged into the ex-
haust-pipe 12.

14 indicates an exhaust- passqcfe which re-
ceives the exhaust-steam from the cylinders.
The nozzle 13 communicates with the passage
14, so that the exhaust-steam coming from
the cylinders is discharged through the nozzle
13 into the exhaust-pipe 12.

15 1ndicates a condensing - chamber ar-
ranged in advance of the boiler 10 and ex-
haust-pipe 12, as shown in Fig. 1. The con-
densing-chamber 15 receives exhaust-steam
from the passage 14 through an extension-pas-
sage 16, provided with a nipple 17, as shown.
The object of the nipple 17 is to prevent water
of condensationfrom flowing backinto the ex-
haust-passage,andtothatend it projectsashort
distanceabove the bottom of the condensing-
chamber 15, as shown in Fig. 1. Thecondens-
ing-chamber 151sprovided with a flaring flange
18 around its forward margin, which operates
to direct air through ]OI]U’ItudII]‘t] passages 19,
which extend thmuo'h the condensing- clmm-
ber15. The passages 19 are pretembl_gf tubu-
lar in form, as shown in Fig. 2, so that the
condensing-chamber 1s somewhat of the na-
ture of a short tubular boiler. The arrange-
ment 1s such that as the locomotive moves for-
ward or backward if a condenser is provided
at the rear end also air is caused to pass
through the passages 19, thereby operating
to cool the steam within the condensing-cham-
ber 15. T'he air entering at the front end of
the condenser passes out at the rear end there-
~of 1nto a funnel 20, having a nozzle 21, which
enters the exhaust-pipe 12 and is turned up,
so as to discharge into the stack. The result
is that the air that passes through the con-
denser is discharged into the St‘lCL, and con-
sequently creates a greater or less draft in
the exhaust-pipe in the same manner as does
the exhaust-steam when it is discharged di-
rectly thereinto. It will be observed that the
exhaust-pipe 12, as shown in Fig. 1, is open
at the bottom and communicates with the
space at the front end of the boiler, so that
the suction caused by either the exhaust-
steam or the air discharged through the noz-
zle 21 causes a dratt through the boiler-fines.
The force of the draft caused by the air, as
above described, depends, of course, to some
extent on the speed of the engine, and to pro-
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vide for utilizing the exhaust-steam to main-
tain the draft when the speed of the engine
1s 1nsuflicient to maintain it at the proper

point I provide a valve 22, which is placed in

the exhaust-passage 14 between the nozzle 13
and the extension 16 of the exhaust- pass.:we
which valve when in the position shown in
Iieg. 1 serves to direct the exhaust - steam
through the nozzle 13 directly into the exhaust-
pipe 12. Byrockingsaid valveinto the position
shown in dotted lines in Fig.1 the nozzle131is
cut ofl' from the e*{hauﬁt—pasﬁfwe. 14, and ex-
haust-steam then passes through the extension
16 and nipple 17 into the condensing-chamber,
where it is condensed. The water of conden-
sation 1s carried back to the boiler for reuse
through a pipe 23, which communicates with

the bottom of the condensing-chamber 15 and

runs back to the tender.

It will be understood, of course, that the
reservolr to whieh the water of condensation
1s conducted may be in the tender or at any

other suitable point, as that is immaterial to

my invention, which contemplates the reuse
in the boiler of the water of condensation,
and such water may be used again when still
warm or may be allowed to cool before being
used agaln, as desired.

In order to prevent any possible back’ pres-
sure in the condensing-chamber 15, perfora-
tions 24 are prwided 1n the inner face of the
condenser, as shown in Figs. 1 and 2, so that
any uncondensed exlmubt-steam may escape
into the funnel 20 and be then carried up
through nozzle 21 and discharged into the
exhaunst-pipe. Ordinarily, however, and par-
ticularly in cold weather, all the exhaust-
steam will be condensed and returned to the
boiler.

In order to automatically control the po-
sition of the valve 22, and thereby direct the ex-
haust-steam either through the nozzle 13 into
the exhaust-pipe orinto the condensing-cham-
ber 15, I provide a lever 25, which is mount-

ed upon the shaft 26, which carries the valve

22.  Said shatt is journaled in the exhaust-
passage 14 and carries a counterbalance 27
upon the end of an arm 28, as shown in Figs.
I and 2. The lever 25 is operated by a rod
30, connected at its lower end to said lever
and its upper end to an arm 31, mounted on
a rock-shaft 32, journaled in suitable brack-
ets at the top of the condensing-chamber, as
shown. The rock-shatt 32 is operated by
means of a plate 33, carried on a support 34,
mounted on par allel bars 35, one of said bars
being mounted on the lOG]x-Sh‘Lft 39, as shown
1n Flg. 1. The plate 33 is arr anged to be
movec back by wind-pressure when the loco-
motive moves at a predetermined rate of
speed. Consequently when 1t is moved back
1t rocks the parallel bars 35, rocking the roclk-
shatt 32 and throwing down the lever 31 and
connecting-bar 30. The result is that the le-

- ver 25 1s rocked to carry the valve 22 into its
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horizontal position, connecting the extension’]

16 with the exhaust-passage 14 and directing
the exhaust-steam into the condensing-cham-
ber. When the pressure falls below a certain

point, the counterbalance 27 restores the valve

22 to 1ts vertical position and also carries the
plate 33 forward, the weight of the plate 33

and i1ts supporting parts assisting this move-
Obviously by adjusting the position.

‘ment. -
of the counterbalance 27 on its arm 28 the

pressure necessary to move the plate 33 may

be adjusted at pleasure. To thisend the coun-
terbalance 27 is made adjustable upon its arm

28 and 1s held in position by a set-screw 36,

-as shown in FKig. 2.

In Fig. 31 have shown a modified arrange-
ment of condensmw chamber, the connections
beine also somewhat differ'ent from those
shown in Figs. 1 and 2. In the construction

shown 1n Fig. 3 I provide a condenser in the

form of a double funnel composed of inner and
outer walls 8738, respectively, forming a con-
.densing-chamber 39. Nedr the mouth of the
funnel the mmner wall 1s provided with a num-

ber ot perforations 40, through which excess

of exhaust-steam which may remain uncon-
densed may be discharged jnto the funnel and
be then carried baclk, as will be hereinafter

described.

41 ln(lu,abes a centrifugal cham-

ber arranged in the space forward of the

- boiler and under the stack 11. - The centrifu-
oal chamber 41 communicates with an ex-
_-hdu%t-plpe 42, which is placed above it, and

discharges: into the stack 11, sufficient space

being pr_omded around the exhaust-plpe 49 t0
secure the requisite draft. Asshown in Fig.
3, the bottom of the centrifugal chamber 41
1s sloping, so that water therein is directed

to a return-pipe 43, similar to the return-pipe
23, by which the water of condensation is
44 indicates a-

conducted baclk to the boiler.
pipe which connects the lower portion of the
condensing-chamber 34 with the centrifugal
chamber 41. 45 indicates a pipe which con-
ducts alr from the funnel into the centrifugal
chamber 41. The pipe 45 is provided with a
nozzle 46, arranged tangentially in the cen-
trifugal chamber 41, which discharges tan-
gentially into the centrifugal chamber 41, so
that alr entering said chamber from the fun-
nel is given a violent whirling motion before
it passes up through the ethmst -pipe 42 into
the stack. The ob]ect of this arrangement 1s
to separate from the incoming air any mois-
ture that 1t may contain owing to the escape
mto the funnel of uncondensed exhaust-steam
through the perforations 40.” By this means
~ the incoming air before passing into the ex-
haust-pipe 42 1s effectually relieved of its con-
tained moisture, which 1s recovered and re-
turned to the boiler through the pipe 43. 47
indicates the exhaust-passage through which
exhaust-steam from the cylinders is supplied

to the exhaust-pipe 42 or to the condensing-

chamber 39, asdesired. Theexhaust-passage

3

turther modification.
tion I employ a

exhaust-passages 14 and 47.

'

47 is similar to the exhaust-passage 14 and is
provided with a nozzle 48, which passes
through the centrifugal chamber 41 and dis-
charges mto the exhaust-pipe 42. The ex-
haust-passage 47 is also provided with an ex-
tension 49, which communicates with the con-
densing-chamber 39 and. with the valve 22
and operating mechanism therefor, already
described. In this construction, however, 1
prefer to arrange the plate 33 below the con-
densing-chamber instead of above it, as in the
construction shown in Fig. 1. 50 indicates

the tender in which the water-tank is located.

In Figs. 4, 5, 6 and I have shown a still
In the latter construc-
condensing-chamber 51, ar-
ranged in front of the stack 11, said chamber
being circular in form and receiving air
through a funnel 52, arranging in front of the
chamber51,and discharging thereinto through
a tangentially-arranged nozzle 53. The air
when discharged into the chamber 51 is given

a whirling motion and thence passes through

an axial opening 54 intoanozzle 55, arranged
in the stack, and discharging in an upwa,ld
direction therem thereby creating the neces-
sary draft. The condensmw—chambel 51 1s
provided with a perforated in terior plate 56,
which is circular in form and is placed a short
distance from the periphery of the tank 51,
thereby providing a space 57 for water of
condensation. HKExhaust-steam is supplied to
the condensing-chamber through an extension
B8 of an exhaust-passage 59, similar to the
The extension -
58 extends mto the nozzle 53, where it alsois
provided with a tangentially-disposed nozzle
60, as shown 1n Fig. 5, so that the exhaust-
steam also 1s discharged tangentially into the
condensing-chamber 51, thereby permitting

‘the condensatlon of the ste‘m] and the separa-
tion of the moisture from the incoming air.

61 indicates the return-pipe, through which
the water of condensation is carried back to
the boiler. 62 indicates the exhaust-steam
nozzle through which the exhaust-steam is
discharged directly into the stack. In this
construction the nozzle 62 takes the place of
the usual exhaust-pipe. In this construction
also I employ the valve 22, with the devices
for operating 1t already described. |
From the foregoing description it will be
seen thatI pr 0V1de for condensing the exhaust-
steam and recovering pr actleally all of the
water of condensatlon and that this is accom-
plished without interference with the draft.
Of course where it 1s necessary to make use
of the exhaust-steam to maintain the dratt,
as where the locomotive is running slowly or
is stopped, The exhaust-steam that passesinto
the stack is lost; but this amounts to only a
very small proportion of the total exhaust,
and I am therefore able to recover nearly all
of the water employed in the boiler.
- 1t will be understood, of course, that my
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improvements may be applied at both ends |

of the engine, it desired, so that the advan-
tages thereof may be derived when the loco-
‘motive 1s running backward as well as when
1t runs forward. This is particularly desir-
-able 1n locomotives employed for suburban
service. -

That whichI claim as my invention, and dc-
sire to secure by Letters Patent, is—

1. A locomotive-engine prcvidcd with a
botler, a condensing-chamber arranged in ad-
vance of the boiler and adapted to receive ex-
haust-steam from the engine, said chamber
being arranged to permit air to flow there-

through whereby 1t is cooled by movement of

the engine, and means for conducting the
water of condensation back to the boiler, sub-
stantially as described.

2. A locomotive-engine provided with a
 boiler, a condensing-chamber arranged in ad-
vance of the boiler and adapted to receive ex-
haust-steam from the engine, said chamber
being arranged to permit air to flow there-
through whereby it is cooled by movement of
the locomotive, a smoke-stack, means for dis-
charging air into sald stack, and means for
conducting water of condensation back to the
boller, substantially as described. |

3. A locomotive-engine provided with a
~ boiler, a condensing-chamber arranged in ad-
vance of the boiler and adapted to receive ex-
haust-steam from the engine, said chamber
being arranged to permit air to flow there-
through whereby it is cooled by movement of
- the locomotive, astack, means for conducting
alr from said condensing-chamber back to the
stack, and means for conducting water of con-
densatlcn back to the bcller Snbstantmllv aS
desecribed.

4. A locomotive-engine prcmded with a con-

densing-chamber &rra,ntred in advance of the

boiler, in combination “with means for con-
dnctlno exhaust - steam to said condensing-
chnrnbcr, a smoke-stack, and means for di-
recting atmospheric air into said stack for
maintaining the draft, substantially as de-
scribed. | |

5. A locomotive-engine provided with a con-
denser having a condensing-chamber adapted
to receive exhaust-steam from the engine, said
condenser being arranged in advance of the
boiler, whereby the current of air created by
the movement of the engine operates to con-
dense the steam, and mueans for conducting the
alr from said condenser back to the smoke-
stack of the engine, substantially asdescribed.

6. A locomotive-engine provided with a
boiler a condensing-chamber arranged in ad-
vance of the boileradapted to receive exhaust-
steam from the engine, means for discharging
a current of air into the smoke-stack tocreate
a draft, and means for directing exhaust:

- steam 1nto the smoke-stack, substantially as
described.

{. A locomotive - engine provided with |
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means for directing a current of air into the
smoke-stack to create a draft, in combination
with means for directing exhaust-steam into
the stack, valve mechanism for controlling the
admission of alr or steam to the stack and

means controlled by the speed of the locomo-
tive for operating said valve mechanism, sub-
stantially as described.

8. A locomotive - engine. provided with
means for directing a current of air into the
smoke-stack to create a draft, in combination
with means for directing cxlia,ust—stcam into
the stack, V&IVB mechanism for controlling the
admission of air or steam to the stack means
controlled by the speed of the locomotive for
operating sald valve mechanism, and means

for condensing the exhaust-steam, substan-
tially as described.

9. A locomotive - engine provided with
means for directing a current of air into the
smoke-stack to create a draft, in combination
with means for directing exhaust-steam into
the stack, automatic valve mechanism for con-
trolling the admission of air or steam to the
stack, and means for condensing the exhaust-
steam, substantially as described.

10. A locomotive - engine provided with
means for directing a current of air into the
smoke-stack to create a draft, in combination
with means for directing exhaust-steam into
the stack, valve mechanism operated by air-
pressure canscd by the motion of the engine
for controlling the admission of air or steam
to the stack,. and means for condensing the
cxhanst-—stcam snbstanmallv as described.

11. A lcccmctwc -engine provided with a
stack, an exhaust-pipe adapted ‘to discharge
therclntc a condenser arranged forward of
the exhaust- -pipe, said condenser being open

‘at the front and arranged to communicate

with said exhaust-pipe, whereby air may pass
through said condenserand be discharged into
sald exhaust-pipe, and means for qnpplylng
exhaust-steam to said condenser, substantially
as described.

12. A locomotive-engine provided with a
stack, an exhaust-pipe adapted to discharge
thcremto, a condenser arranged forward of
the exhaust-pipe, said condenser being open
at the front and arranged to communicate
with sald exhaust-pipe, whereby air may pass
through said condenser and be discharged into
sald exhaust-pipe, means for snpplmnﬂ' ex-
haust-steam to said exhaust-pipe and to said
condenser, and valve mechanism for cutting
off the cxhaust-stcam from said exhaust-pipe

‘and directing it to said ccndenscr substan-

tially as described. |
13. A locomotive-engine provlded with a
stack, an exhaust-pipe ada,ptcd to discharge
ther emto a. condenser arranged forward of
the cxhanst—plpc, said condenser having one
or more passages therethrough, said passages
being arranged to communicate with said ex-
haust- -pipe and being open at the front, where-
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by air.may pass through said condenser and
be discharged into said exhaust-pipe, means
for supplying exhaust-steam to said exhaust-
pipe and to said condenser, valve mechanism
for directing the exhaust-steam to said ex-
 haust-pipe or to said condenser, and means
controlled by the speed of the engine for op-
erating said valve mechanism to admit steam
to said condenser when the speed is great and
to admit the exhaust-steam to said exhaust-
pipe when the- speed of the locomotive falls
below a certain point, substantially as de-
scribed. |

14. A locomotive-engine provided with a
stack, an exhaust-pipe adapted to discharge
thereinto, a condenser arranged forward of
the ehha,ust—pme sald condensel having one
or more passages therethrough, said passages
being arranged to communicate with said ex-
haust-pipe and being open at the front, where-
by alr may pass through sald condenser and
‘be discharged into said exhaust-pipe, means
for supplying exhaust-steam to said exhaust-
pipe and to said condenser, valve mechanism
for directing the exhaust-steam to said ex-
haust-pipe or to said condenser, means con-
trolled by the speed of the engine for operat-
ine sald valve mechanism to admit steam to
sald condenser when the speed 1s great and to
admit the exhaust-steam to said exhaust-pipe
when the speed of the locomotive falls below
a certain point, and means for adjusting said
Valve—operatmﬁ' mechanism, substantlallv S
described.

15. A locomotive-engine provided with a
stack, an exhaust-pipe adapted to discharge
thereinto, a condenser arranged forward of
the exhaust-pipe, sald condenser having one
or more passages therethrough, said passages
being arranged to communicate at the rear
with sald exhaust-pipe and being open at the
front, whereby air may pass through said con-
denser and be discharged into said exhaust-
pipe, means for supplying exhaust-steam to
sald condenser, and areturn-pipe for conduct-
1ng the water of condensation back to the ten-
de.r' substantially as described.

16. A locomotive-engine provided with a
stack, a condenser arranged forward of the

| stack, said condenser consisting of a suitable .

condensing-chamber having one or more pas-
sages therethrough, said passages being open
in front to permit air to pass therethrough,
means for conducting the air passing through
sald condenser to the stack, one or more per-
forationsin thewall of said condenser topermit
of the escape of uncondensed exhaust-steam,
means for conducting the water of condensa-
tion back for reuse, and means for supplying
exhaust-steam to said condenser, substantially
as described.:

17. A locomotive-engine prowded with a

stack, a condenser arranged forward of the

stack, sald condenser consisting of a suitable
condensing-chamber having one or more pas-
sages therethrough, said passages being open

1n front to permit air to pass therethrough,

means for conducting the air passing throufrh
said condenser to the stack, one or more per-
forations in the wall of said condenser to per-
mit of the escape of uncondensed exhaust-
steam, means for conducting the water of
condensation back for reuse, means for sup-
plying exhaust-steam to said condenser, and
means for discharging exhaust-steam mto the
stack, substantially as described.

18. A locomotive-engine provided with a
stack, a condenser arranged forward of the
stack, said condenser consisting of a suitable
condensing-chamber having one or more pas-
sages therethrough, said passages being open
in front to permit air to pass therethrough,
means for conducting the air passing through
satd condenser to the stack, one or more per-
forations in the wall of said condenser to per-
mit of the escape of uncondensed exhaust-
steam, means for conducting the water of
condensation back for reuse, means for sup-
plying exhaust-steam to said condenser, means
for discharging exhaust-steam into the stack,
and valve mechanism for directing the ex-
haust-steam into the stack or into the condens-
ing-chamber, as: desired, substantially as de-

scribed. .
WILLIAM M. JEWELL.
Witnesses: |
Juria M. BristoLr,
ALBERT H. ADAMS




	Drawings
	Front Page
	Specification
	Claims

