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- To {.’L_ZZ whom Tt My CONCErty:
- Be it known that I, 'REDERICK

- Unrrep StaTes PATENT OFFICE.
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. FREDERICK G. WHEELER, OF NEW YORK, N. Y.

~ STEAM-GENERATOR FOR STREET-CAR OR OTHER LOCOMOTIVE ENGINES.

SPECIPICATION forming part of .‘Lettejm Patent 'No. 299-,60'7; dated June 3, 1884.
| | Application filed June 13, 1883. (No model.} .

GRIDLEY

' WHEELER, of New York city, county of New

York, and State of New York, have invented
new and useful Improvements in Steam-Gener-

ators for Street-Car or other Locomotive Hn-

gines; and I do hereby declare that the follow-

. ing is afull and exact description of the same,
 referencebeing hadtothe accompanying draw-

10

ings, and to
thereon.

the letters of I*'efer_ence. marked
_This invention -consiéts, mdinly_,. first, in the

combination of afire-box for supplying the req-
uisiteheat to produce the steam or sustain that

already produced with a water-chamber in con-
tact with the fire-box and a system of water-

tubes communiecating therewith, not in contact
 with the fire-box; second, in the combination

20

of the fire-box and smoke-flue with a water-box
of special construction, the smoke-flue being

turned downward into the water-box under the

car, the box catching and retaining the sur-
plus products of combustion; and, third, Inthe |

- combination,with a steam-jet pipe,of a smoke-

flue and a water-box, all of which will be fully
described hereinaiter. | -

In the drawings, Figure 1 represents a side
elevation of a street-car engine having my in-

- vention applied thereto, showing a side view

30

of the tubes on one side; Fig. 2,-an end view

of the same, partially in section; Fig. 3, a plan

 view of the fire-box,partially in section, show-
~ ing smoke-flue and tube-connections; ¥ig. 4,a

35

40

45

plan view of the water-box, exhaust-chamber,

and the connection of the exhaust-chamberand

water-flue with the water-box; Fig. 5, a longi-

tudinal vertical section, on an enlarged scale,
of the water-box and the parts immediately
connected therewith. TIig. 6 is an end eleva-
tion of the hood or return-bend connecting the
fubes. |

To enable others skilled in the art to make
my inventionand properly use the same, 1 will
proceed to describe fully its construction and
manner of operation. |

A represents an engine, the actuating mech-
anism of which may be of any proper construc-
tion, this portion of the same forming no part

- of my invention. |

50

B, Figs. 1,-2, and 3, represénts a small fire-

box located beneath the engineat one end of the | ter-chamber.

|

‘adjacent pipes by flanges,as shown.

‘ber, as shown.

same, _having' an inner wall or shell, b,0f copper
or other metal, and an outer wall or shell, ¥,

of steel or iron,with intermediate water-cham-

ber, as shown. Theseshellsareprovidedwith 53
proper stays or bolts in a manner well under-
stood. .

C C, Figs. 1, 2, and 3, represent short pipes
of comparatively small size leading from the

Tfront side of the water-chamber to the rear end 60]' o
of the large pipes D D, the two being united

by a flanged connection of proper construction
in a2 manner well understood.

'E, Figs. 1, 2, and 6, represents hoods orre- o

_?ur_n;bends,; (fully illustrated in Fig. 6,) consist- 65 -
ing of a casting having a central tube-like por-

tion, e, and end portions, ¢ €/, with openings €

¢’, adapted to receive and connect the ends of |

_ Bymeans
of these hoods the front ends of the pipes DD %o
are united to the front ends of the pipes F F,

‘a8 shown in Fig. 2, thus making a connecting

extension in both series of pipes. o
G G, Fig. 2, represent hoodsorreturn-bends
of similar construction at theopposite end, by 75
means of which the rear ends of the pipes I' I
are united to the rear ends of the pipes H H.
L1, Fig. 2, represent hoods or return-bends
of similar construction at the opposite end, by -
means of which the front ends of thepipes H H 8o
are united to the front ends of the pipes J J.
- K K, Fig. 2, represent hoods or return-bends
of similar construction at the opposite end, by
means of which the rear ends of the tubes J J are
Enited to the upper enlarged tubes or domes,
L. : |
M M, Fig. 2, represent pipes leading from
the lower sides of the domes I, I at their for-
ward ends back tothe sides of the water-cham-
_ By means of the pipes C Cand
M M the water-chamber is connected to each
end. of the tubesystem through thedomes, this
construction affording a perfect circulation
when the water volume contained therein is
subjected to the action of heat. 05

QO

N N, Figs. 1 and 2, representauxiliary pipes
leading from the upperside of the water-cham-
ber into the upper side of the domes L 1, as
shown, by which the circulation of water
through the domes is accelerated, because it’ 100
more directly connects the domes with the wa-

A single fire-box and a single




water-chamber is employed in connection with |

- two systems of tubes, a system being located
on each side of the engine, as shown, both sys-

| :ﬂue, COHSiSbing ;Of ' pip-e of suitable 'lengthi,; -
which extends in a circuitous line from the fire- |

[O
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tems being connected through the domes.

O, Iig. 1, represents a cock by means of
which both systems of tubes are supplied with
water through the water-chamber.

P, Figs. 1, 3, 4, and 5, represents the smolke-

box to the water-box beneath the car, the dis-
charge end of the same ope
of the water, as shown in Fig. 5.
tending from one of the domes, the discharge
end of which opens into the smoke-flue at any

- suitable point in its length. By means of this
-construction a jet of steam may be thrown into

the chimney,and thesteambeing of lower tem-
perature than the products of combustion, the

o latter will be'caoled, carried forward into con-

25

| 3:0

tact with the water-box, and there further
cooled. o
- R, Tigs. 1 and 5, represents the water-box

‘before referred to, into which discharge the
- smoke - flue and the exhaust-steam pipe, as

shown. o o o
S, Figs., 1 and 2, represents a water-tank

- supply the condensing systen.

s’ represents a pipe by which water taken

from the tank S is discharged through the

. sprayingdeviceinto the water-box beneath the

35

car. The sprayingdevice, it will be observed, !

Is provided with a cone, s*, Fig. 5, for divid-

Ingthewater-stream and discharging it equally

40
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on all sides.

7 represents a basin for receiving the water
from the spraying device s*, which device itself
recelves water through the pipe s’ from the tank
S, located at the top of the engine, as shown in
Figs. 1 and 2. The interior basin, #, is pro-
vided on the outer edge or flange with aper-
tures,through which the overflowwater escapes
and passes down into the bottom of the water-
box,whenceitis returned through the ejector-
pipe to the tank S. By this construction the
basin 7 will be kept full of water, while the
water below it may be returned to the tank.

»'y Iig. 5, represents a chamber adapted to
receive the overflow water from the basin
through proper openingsinthe flange,as shown
in Kig. 4.

%, Ifig. 5, represents an injector-pipe, by
means of which the water in the chamber # is
returned to the tank S.

° represents one of a series of oOpenings
through the water-boxnear its top, which open-
ings are adapted to furnish the necessary draft
and permit the escape of any excess of water
which may accumulate. - .

T, Fig. 5, represents the discharge end of the
exhaust-pipe, to which is attached a sprayin g
device 1n such manner as to deliver the water
upon the steam, and thus obtain the desired
condensation.

ning on the surface

Q, I'ig. 1, represents a small steam-pipe ex-

- above the system of hot-water pipes, and dis- |
connected therewith, containing cold water to.

|- by whieh its force is weakened. |

ders on each side of the car.

18 increased.

299,607

U, Fig. 4, represents an enlarged chamber

communicating with pipe T, into which the

exhaust-steam is delivered from the ¢ylinders,

V V, Figs. 1 and 2, represent pipes leading

Airom the tops of the domesinto a central pipe,
X, from whieh the supply of steam for the cyl-

inders is drawn in any proper manner.
The operation of my invention is substan-

tially as follows: T'he water-chamber and tube
system having been supplied with water,either

{ cold or hot, through the cock O until the domes
| I Liare haif-full of water,and thefire-box hav-

ing been supplied with fuel, the following op-

eration will result under the action of heat:
The water in the water-chamber will be caused

to pass through the various pipes and hoods

to the domes,and then back again to the cham-
ber, a continuous circulation of heated water
thus being maintained. The steam generated
under the action of the heat will accumulate
inthedomesand bedrawn offasneeded through

the central connecting-pipe, X, to the cylin-

diminished in volume the pressure of the steam
Thisresults from the increase in

As the water is

QO

the area of the evaporating-surfaceandtheele-

vation of the femperature of the water. The
surplus products of combustion from the fire-

o5

box are carried downward through the smoke-

flue into the water-boxbeneath the engine and

~discharged upon its surface. DBy means of this
action a large portion of the smoke and gases

1s caught and retained. The draftisincreased
at any time, 1f desired, by
the blow-pipe in the smoke-flue. R

The purpose of this invention is to supplya
means of propelling street or other cars with-
out the use of animal power, and is specially
adapted for carrying practically into effect the
process of supplying motive heat to railroad-
cars described inthe patent of IE. H. Angamar,
November 27, 1877, No. 197,584, in which wa-
ter raised to a boiling-point in a stationary
boiler is supplied to the water-chamberin the
motor-car; butit may beemployed, if desired,
without using this process.

Some of the advantages of the described con-
struction are as follows: By the employment
of a system of tubes in the manner deseribed,
the heat of the water volume is more perfectly
maintained and the circulation more easily ef-
fected than when small tubes are employed.
By locating the main portion of the circulating
system out of contact with the fire-box, the
portion in contact therewith is kept covered
with water, and the steam generator or space
where the water assumes the form of vapor or
steam, being kept entirely distinet from the fire-
box,rendersit impossible forthe steam to come
in contact with the heated surface or for ex-
plosive conditions to occur. By discharging

the surplus products of combustion and the
exhaust-steam through a condensing medinm
‘into a water-box beneath the car, the objection
of escaping smoke or steam is avoided.
Having thus fully described my invention,

he proper use of
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tubes communicating therewith, notin contact

'ing the following elements working in combi-

299,607

‘what I claim as new, and desire to secure by l

Letters Patent, 15— '

1. The combination of & fire-box for supply-
ing the requisite heat to produce the steam or
o sustain that already produced in a separate |
stationary boiler with a water-chamber in con-
tact with the fire-box and a system of water-

with the fire-box, substantially as deseribed.
2. In combination with the water-chamber
surrocunding the fire-box, the circulating sys-
tem of pipes and tubes,and the auxiliary pipes
M M and N N, as described.
3. The water - box having the Dbasin, the
chamber, and the injector-pipe, as described.
4. A steam street-car or locomotive contain-

nation,substantially asherein desceribed,name-
ly: afire-boxand surrounding water-chamber,
a tube system connected with water-chamber,
an engine taking steam from tube system, a

6. In the combination of the fire-box and 35
smoke-flue with a water-box having perfora-
tions, as described, the products of combustion
being discharged upon the top of the water,and
not into the same, as and for the purpose de-
scribed. |

| 40
7. In combination with a water-chamber in |

contact with the fire-box and a system of wa-

ter-tubes not.in contact with the fire-box; a
cock, O, for receiving a heated water-supply
from a stationary boiler, as described.

45
8. In combination with the steam-jet pipe

| Q, the flue P, and the water-box R, havingthe

series of openings 7°, as described. |
9. A steam-generator for street-cars,consist-
ing of a fire-box, a system of water-tubes re-
mote from the source of heat, and a steam-
dome, substantially as described.
10. In combination with asteam-dome sup-
plying a locomotive orstreet-carengine, a res-
ervoir of connected water-tubes remote from

50
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 water-box communicating with the chimney of | the source of heat, and forming a storage and

 the fire-box, a steam-jet in the chimney to eject

25
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ter-basin, », the flanges of which have open-

and cool the products of combustion and regu- |
late chimney-draft, a water-tank and spray to
condense the exhaust-steam, an ejector-pipe
to return the water of the water-box to the
tank, all as set forth. _

5. In a steam street-car or locomotive, the
water-box R, constructed with an interior wa-

ings to allow the descent of the surplus water
into the bottom of the box R, substantially as
herein shown and described. _ |

circulating system for water heated before en-
tering the tubes to a degree which shall evolve
steam. | | o
This specification signed and witnessed this 6o
13th day of June, 1883. | |

 FREDERICK G. WHEELER.
Witnesses:

H. W. BEADLE, o
THEODORE S. WEST.
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