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"UNITED STATES

PATENT OFFICE.

7‘.

WILLIAM VOGEL, OF CHICAGO, ILLINOIS, ASSIGNOR, BY DIRECT AND MESNE
ASSIGNMENTS, TO THE VOGEL PETROLEUM HEATING COMPANY, OF SAME

PLACGE.

5

STEAM STREETrCA,R MOTO R’, -

SPECIFICATION formmg part of Letters Patent No. 381 192 dated April 17, 1888
Apphcatlon filed October 18, 1886. Semal No 216 595. (No model. ) .

To all whom it mwy concern: :

. Be it known that I, WILLIAM VOGEL, of

Chicago, in the county of Cook and State of

- Illinois, have invented certain new and useful
5 Improvements in Steam Street-Car Motors,
" and T'do hereby declare that the following is

a full, clear, and exact descrlptlon thereof,

reference being had to the accompanying. draw-f
ings, and to the letters of reference marked

10 thereon, which form a- part of this specifica-
tion. '

This 1nvent10n relates toan 1mproved steam-
motor for street-cars;-and it consists in the
matters hereinafter described, and pomted out

15 in the appended claims..

Theinvention embraces an lmproved steam-
“generating apparatus especially adapted for
steam street-car motors, an improved steam
driving-gear, and other novel features of con-

20 struction in motors of the character set forth
as will hereinafter appear. .

Thenovel steam-generating apparatus here-
in shown embraces means for applying to a
steam-generator certain novel features of con-

25 struetion in an oil- -burning apparatus of the
kind shown and claimed in a prlor applica-
.tion, Serial No. 210,046, filed in"the United
'States Patent Office August b5, 1886.. -

The invention may-be more fully under-

30 stood by reference to the accompanvmg draW
ings.

In the sald drawings, Flgure 1 is-a side ele-
vation of 4 street-car provided with a motor
constructed in accordance with my invention.

35 Figs. 2 and 2° illustrate in central longitudi-
nal vertical section the car shown'in Flg L
Figs. 3 and 3*illustrate in sectional planview,
taken upon line # # of Figs. 2 and 27 the de-
vices shown in said Figs. 2 and 22, Flg 418

4c an enlarged sectional plan view:of the oil-
burner by which the steam is generated taken
upon line z xof Fig: 5. Fig. 5is an enlarged
eentral vertical seetion of the said burner alld
adjacent parts of the boiler.

Asshown in the said drawings, A is the car-
body, which is provided with the usual floor
- frame-work, A’, and-with p]atforms A2 A?at
its opposite ends

B B are. the supporting-wheels of the car,
50 which are rigidly secured to axles B B’

45

~

‘held in guides f' f'.

hereinafter described.

_body, said frame being provided with snitable
‘bearings, ¢ 4, embracing the car- axles, ag .

mounted in boxes B upon the car body 1n the .
usual manner. : '
O is a boiler Wlthln Whlch steam for actuat e
ing the car is generated.
D is-an oil-burner for heatlng sald b011er C.

55
E isa tank or leeeptacle éonstructed to eon-

‘tain feed-water, 'and provided with' means .
-whereby the latter is heated by the exhaust- -

steam from the motor.-
The boiler C is located at the outer part of 60 -
the platform A? at one end of the car, and the .~

- tank B is similarly located upon the platform

A? at the opposite end of the car. . The driv-- -
ing-gear of the motor is located beneath the - -
car-body between the wheel-axles B’ B, and 65

comprises two horizontally- -arranged steam- L

ceylinders, ' 'F, which are provided with pis--

ton rods ff, attached to sliding cross-heads ¥,
To each of said cross- s
heads are pivotally attached two connecting- 70 *
rods, F* F*, which are located upon opposite .
sides of the cylinders and engage cranks gg =
upon a crank-shaft, G, arranged transversely" :
of the car. :
. H is a shaft arranged parallel with the shaftf,75

intermeshes with a. ‘pinion, &/, upon the shaft

| G and provided with'a spur-wheel, H/, which
-|'G. The shaft H is located: ad_]acent to oné of

the wheel-axles B/, and is adapted for connee-
tion therewith by smtable gearlng, as will be 8o
. The cylinders F .and the other operatlve- '

parts above referred to are supported gpona
metal frame-work, I, which is sustained solely -
by the said axles B mdependently ‘of the car-- 85

clearly shown in the drawings.

To deseribe more in detall the several parts
of the motor: -

The boiler C 1llustrated isof'the multxtubu
lar type and consists of a cylindric shell, O,

90

"having a ﬂat bottom, ¢, a curved or, dome-'

shaped top,.¢, and a plurality. of tubes, ¢t ¢,
connected Wlth and opening through the'said g5

" bottom and top plates. The boiler constructed .

in the manner deseribed is surrounded ast its,

I'top and sides by an exterior shell or casing,

C’, communicating at its top with an'exit-pipe

or smoke-stack, C, and betw en the boiler- 100
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shell ¢ and the said exterior shell,C%is placed
a bottomless shell, C, which extends about the
top and sides of the boiler proper and divides
the space inclosed between the exterior shell
and the boiler into two parts or chambers.
The exterior casing, (7, is extended at its lower

- edge below the bottom plate, ¢, of the boiler,
' and the side walls.of the boiler-shell ¢’ aresimi-

10

15

20

larly extended below the said bottom plate,
and the space between the said boiler-shell
and the outer casing at their lower margins is
closed by a flat annular plate or ring, ¢. The
intermediate shell, C*, terminates at its lower
edge short of the bottom of the passage or
chamber formed by the boiler-shell and the
outer casing,in the manner described, thereby
affording passage around the said lower edge
of the shell at this point.

The oil-burner D,or other heating apparatus
employed in connection with a boiler thus con-
structed, is located immediately beneath the

. bottom plate, ¢, and the flame and heated pro-

25

30

ducts of combustion pass upwardly through
the tubes ¢*, then downwardly in the space be-
tween the boiler-shell and the shell C*, around
the bottom of said shell C*, and then upwardly
adjacent to the exterior casing, C), and make
their escape through the smoke-pipe. The
boiler illustrated is provided with the usual
safety-valve, (% pressure-gage C°% and water-
gage C'.. C°is a steam-pipe leading from the

. top . of said boiler to the engine-cylinders FF,

35

40

45

said steam - pipe, as more clearly shown-in
Figs. 1 and 2, being extended from the top of
the boiler downwardly through the floor of
the car-platform, and then horizontally to the
point opposite the said cylinders, where it is
carried across the car, and is connected with
thesteam-chests f* fof the ¢ylinders by means
of suitable brahch pipes. A branch, C?, of the

pipe C* is connected with the latter at a point

adjacent to the top of the boiler, and extends
downwardly through the car-platform and be-
neath the bottom of the car, and is connected

with the exhaust-pipe fromn the cylinders, as’

will hereinafter fully appear.
The oil-burner D, herein shown as applied
to heat the boiler C, is constructed as follows:

. The burner consists, in its essential features,

50

55

60

65

of a porous or perforated bed or filling, J, made

~of fire-brick, asbestus, or other porous sub-

stance, but which may be made of sand or
gravel or of cast-iron vertically perforated, as
shown, and a shallow receptacle or trough, I,
which is adapted to receive and hold the said
porous bed or filling.  The said trough D' is
supplied with oil or other liquid hydrocarbon
by means of a supply-pipe, K, the oil deliv-
ered to the trough rising through the porous
bed and being burned at the top of the said
bed, in the manner set forth in the said prior
application hereinbefore referred to.

In the particular construction of the parts
herein illustrated the porous bed J is of an-
nular form and the trough I’ is of similar
shape. As a convenient construction in the

parts, a casing constructed to surround and

support the parts of the burner is formed by
a cylindric side wall, d, herein shown as form-
ing a continuation of the shell of the boiler,
and a flat bottom plate, D’. Upon this plate
are formed or attached two concentric annnlar
flanges or rings, D* D%, forming, with the plate,
the annular trough D'. The said plate D* is
preferably-provided with a series of studs or
prominences, d', upon which the porous bed
rests, thereby forming a space or opening be-
neath the said bed. With this spaee the oil-
supply pipe K, which in this case is made of
circular form and located beneath the plate
D? is connected by means of short vertical
branches k. (More clearly shown in Fig. 5.)
The supply-pipe K is connected by a braneh,
K’, with an oil-tank, K? which is preferably
located beneath the seat at one end of the car,
asindicated in dotted lines. in Figs. 2 and 3,
said supply - pipe being preferably provided
with aregulating-valve, K*—such, for instance,
as is shown in a prior application, Serial No.
210,047, filed in the United States Patent Of-
fice August 5, 1886. The ring D% which forms
the outer wall of the trough D’ in the particu-
lar construction illnstrated, extends consider-
ably above the top of the porous bed, and.is
curved outwardly and attached at its upper
margin to the wall d of the casing. Thering

D¢, forming the inner wall of the trough, ter-

minates slightly above the level of the top of
the porous bed, and the upper edge of said
wall, in connection with the lower edge of a
concave or flanged casting, D® sustained cen-
trally within the burner, forms a narrow an-
nular passage, j, by which air to support com-

70

75

8o

85

95

100

bustion is admitted to the top of the porous .

bed. The casting D° may be conveniently sus-
tained by legs &, resting upon the plate D? in
the manner shown. Air is admitted to the
central space of the burner through openings
d@*, formed for the purpose in the middle of the
plate D?, the air entering the said space pass-

ing therefrom through the annular passagejto

the space over the porous bed, where combus-
tion takes piace. For controlling the open-
ings @® @® a suitable valve is provided, herein
shown as consisting of a rotating plate, L, piv-
oted at the center of the plate B* and provided
with apertures d’. For operating the valve L,
the latter is preferably attached to a vertical
shaft, I/, mounted to rotate in a hub, @&, upon
the plate D to the lower end of which shaft
is ‘attached a spur-wheel, 1”, which is engaged
by another spur-wheel, I’, mounted upon a
shaft, L*, which extends upwardly through
the floor of the car-platform, and is provided
with a hand-wheel, 7, by which the shaft may

be turned and the valve moved. An addi-

tional .means for controlling the burner is
herein shown, consisting of a valve in the
smoke-pipe C°, said valve being actuated by a
lever, ¢’, provided with a weight, ¢%, holding
the valve normally open.

@ is an annular flange formed or attached
upon the upper surface of the plate D* be-
tween the frame D*and the air-inlet openings

105

110
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. @, for the purpose of" conﬁnmg any oil which

may overflow from the trough D*. Any. oil
overflowing in the mannér described remains

. upon the plabe d’ unml vaporlzed by the heab

of the butner. -
D¢ is a door ~applied to the side wall d, of

the burner-casing, and d’is-an opening placed'

" . in the ring D? opposite the said door and ad-

o

4[5‘

- ‘car-platforms.

20

jacent to the top of the porous bed, said-door
and opening d® being for the purpose of allow-

ing access to said bed for the purpose: of llght-.

ing the oil in starting the fire,

I prefer to construct the boiler and burner
made as above described of such’ sizé and
shape and to so loeate them upon the car-
frame that the top of the boiler will not ex-

tend materially higher than does the hand-

rail (indicated at A7) commonly presént upon
- This construction obviously
enables the driver or operatorto command an
unobstructed view of the track and roadway

ahead when standing upon the platform. It

is to be understood, however, that the propor-

" tions or:size of the wenerabmg apparatus may

.35

be varied in practice from these shown—as,

for 1nsbance, the top of the generating appara-.

tus located in the manner shown may be con-
siderably higher than the hand-rail A" without

- obstructing the view of aperson sta,ndmg upon

30

35

- tus.
ond smaller tank or chamber, B, these tanks in’
‘the particular construction illustrated being

40

45

50.

35

60

65

the platform.

The feed-water: tank E, which is located at
the end of the car opposﬂ;e that at which the
boiler C is placed, consists of a cylindric vessel

* of generally the same shape and size as the

exterior -casing of - the generating appara-
Beneath the said tank is located a sec-

formed by a single.cylindric shell divided by
a horizontal partition, F’, soas to form the
tanks or chambers mentloned "The said up-
per chamber or tank, E, is connected at its top
with an open tube or plpe,E by means of

‘which the interior of the tank is placed in free\

communication with the outer air.
The tank-E contains the feed-water for the

boiler, which is introduced therein through |

the open pipe or ‘tube EP, or otherwise, and
which, while in-said tank, 1s free from steam
or other pressare..

E*is a pipe which 'is connected at one-end
with the top of the chamber F, and is pro-

-vided at its opposite discharge end with an

enlarged and perforated head, ¢, located in the

lower part of the upper chamber, ‘E. The:

part-of the pipe E* between its ends is ex-
tended to a point above the usual water-level
of the tank E, so as to prevent the passage of

“water by g O'ravmv from the said tank to-the

chamber E’ Said pipe E* is preferably made
of considerable length and alranged spllally
within the tank BE. -

E* is a pipe extending from the lower part.

of the chamber B upwardly to a point above
the water-line of the tank E and- openmg into
the lower part of said tank. :

M is the exhausb plpe from bhe engme cyl

mders, sald pipe being connected by branches

m with the cylinders, and being extended be-

“peath the car-floor to the chamber E',; within

the upper part of which it discharges, as clearly
shown in Fig. 2

‘E fills the greater part of the said tank and -
‘covers the coiled portion of the pipe EY, and. -

thesteam enteri ingthe said chamberE" through

the exhaust-pipe is forced by the pressure ‘of:-
_the exhaust-steam through the said tube B, -
and. passes from the perforated head e bheleof'
-intothe water which-is within the said tank..
In-its passage thlough the coiled part of the-

pipe Etthe pipe is heated and aportion of the
heat of the -steam is thus transmitted to: the

water; while at the same timea part of the

steam iscondensed within the pipeand returns : -
The exit end of the said

to the chamber H'.
tube E* is pr efelably provided with the perfo-

‘rated-head-e, in order that the stéam may be"

70 :7 \

. The water within the tank -

75

80 .

85,

divided into fine jets a§ it enters-the’ water,‘

thereby- facﬂltatmg its ‘‘condensation, -

pose of equalizing the pressure of the steam,
which obviously comes- in puffs:through the

“The .
| chamber ' is employed mainly for the pur-'

90

exhaust-pipe, and thereby prevents the noisé "

which would be caused by the passage of the -
“steam’ dlrectly from the exhausb plpe mto the;

water.

95

A considerable’ part_of t;he steam dehvered'
into" the chamber- B will obviously be -con- : . -

densed therein, and the water of condensation. -

from the coil B returns-to the said chamber,

100

8o that in the operatlon of the device water
will accumulate in considerable quantities in

the bottom of said chamber B, :

The pipe B -

is for the purpose of causing the continual dis-

charge from the said.chamber of the water

~which thus accumulateés therein, and for- this
_purpose the open lower end of the said pipe

F? is located at a point close to the bottom of

said chamber E, so that said lower end of the
~pipe will always be beneath the surface of the

water contained-in the chamber. Itis entirely

105 A

o -

obvious that when the parts are thus con- "

structed the . pressure of the exhaust-steam

within the chamber E upon the top of the"

water therein - contained will force the said
water” upwardly through the pipe ‘B, ‘and

I -

thereby cause its discharge into the chamber hE

E. The discharge end of thie pipe EFf may be
located either in the upper or lower partof
the tank B, <its location -at - the lower’ part ‘of

120,
the tank bemcr preferred in order toinsure .

against' the free escape of steam from™ the -

chamber I to-the open air in case the water

is low in the tank and the water is forced” out

of the chamber F’ faster than it accumula,tes,

the said pipe E’." When the pipe B isarranged

sE ,
so as to allowsteam to follow the water through =~ - 3 T

as-shown in the drawings, it will preferably be -

provided with a-check-valve, ¢, to restrdin
any backward flow of water therem, and to.

r3o

thereby prevent the water in the tank being . -

pressure is removed from the said chamber, '

The steam- generatmg devme, consmbmg of

‘siphoned into the‘¢chamber B when the steam: o
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the boiler and the burner connected therewith
-in the manner described and the water-tank E,
may be sustainced upon the frames of the car-
platformsin any suitable way. One desirable
_construction for this purpose is -herein-shown

in Figs. 2 and 3, in which the parts mentioned:
are each supported by a circular casting or.

ring, A*, which is provided with an inwardly-
extending flange, a, adapted to engage the off-
set or shoulder at the lower part of the boiler-
casing C* in ope case and to fit beneath the
bottom of the chamber E in the other case.
The said ring A* is desirably supported upon
the car-frame by means of arms o’ ¢/, cast in-
tegral therewith and extending rearwardly
along the inner side of the platform-support
a’, to which they are secured by bolts a’. At
their sides and adjacent to the platform the
rings A* A* are desirably provided with hori-
zontal flanges !, extending over and resting
upon the transverse frame-piece a° of the car-
platform. In the device shown the castings
A* are formed to provide sockets a® a® for
spring-buffers A° and are constructed to sup-
port track-clearers A®.AS.

N is a pipe by which water is carried from.

the tank E to a feed-pump, N’, from which it
is forced througha feed-pipe, N?, to the boiler.
The said pipe N is provided with a vertical

part, n, within the chamber tank E, said part:

n terminating near the bottom of the said tank.
The feed-pump N’is made in the ordinary
manner and is actuated from an eccentric, #,
upon the shaft H of the driving-gear.

N?® is a rod connected with a valve control-
ing an air-inlet- opening to the feed-pump,
whereby air may be admitted to the said
pump at the times when the pumping of the
water is not required in a familiar manner.
The said rod N® extends from the feed-pump
to a point beneath the platform A? where it
is connected with ahand-lever, N* extending
upwardly through the said platform in posi-
tion -convenient for its manipulation by the
driver.

The steam pine or tube C°, for allowing the
escape of steam from the boiler, is connected
with the exhaust-pipe N, as shown in Fig. 32,
so that steam allowed to escape from the
boiler will pass through the said exhaust-pipe
into the tank E, where it is wholly or par-
tially condensed, and thus disposed of with-
out noise. Inasmuch as the tank E is in free
communication with the open air, any uncon-
densed steam passing from the water will make
its exit quietiy and without noise from the
top of the pipe E? either when the steam
comes directly from the boiler or when it
passes from the exhaust-ports of the eylinder.

Inasmuch as the engine-cylinders F F and
other operative parts of the driving-gear are
mounted npon the frame I, which is supported
upon the wheel-axle in the manner before de-
scribed. and the car-body is supported upon
-said axles through the medium of springs in
the manner common heretofore, itis obviously

nécessary to provide for a movement of the
parts of theseveral steam, feed-water, and ex-
haust pipes, which are atiached to the car-
body with relation tothe portions of said pipes
immediately connected with the driving-gear
and supported upon the frame I. For this
purpose I have herein shown each of the said
several pipes as provided at points between
the ends of the car and the said driving-gear

.with flexible sections (), formed by thick rub-
-ber tubes o, connected at their ends with the.

pipes and re-enforced by exterior spiral wrap-
pings, o, of wire.

" The slide- valves of the steam - cylinders
shown are provided with a common form of
link-motion reversing-gear, P, the reversing-
gear belonging to both cylinders being con-
trolled by a single trapsverse rock-shaft; P,
which is connected with the links by means of
arms p and connecting-bars p’. Said shaft is
provided with a rigid arm, p?, to which is con-
nected an actuating-rod, P*, which extends to
a reversing-lever, P?, mounted upon the car-
platform A’. A single counterbalance-weight,
% for both reversing-gearsis herein shown as
-applied to an arm, p*, fixed upon the shaft P’.

To provide means for changing the speed at
which the car is driven, and at the same time
to increase or decrease the driving-power, 1
provide, for connecting the transverse driv-
ing-shaft H of the driving-gear with the axle
B’ of one of the car-wheels,two or more sets of
gear-wheels, either of which may be thrown
into action, as desired. For this purpose, in
‘the deviee shown, the wheel - axle B’ is pro-
vided with a spur-wheel, Q, adapted to inter-
mesh with aspur-wheel, H’, upon the said shaft
H. Thespur-wheel H’ is considerably smaller
than the spur-wheel H',and on the other hand
the wheel Q is smaller than the wheel Q, so
that when the wheels Q and H'arein position
to intermesh with each other the car may be
driven at the highest speed and with the least
power, and when the wheels Q and H? are in
engagement the car will be moved moreslowly,
but with increased power. . To provide a con-
venient means for shifting the gear-wheels to
cause the engagement of one or the other pair
thereof, the wheels Q and Q' are desirably at-
tached to a sleeve, Q splined to the wheel-
axle B/, so that it may slide freely longitudi-
nally thereon, and the said wheels Q and Q'
are placed at a less distance apart than the
wheels H' and H? sothat when the wheel Q is
engaged with the wheel H’ the wheel H’ will
be free from -the wheel H®. = When the parts
are thus constructed, it is entirely obvious
that the shifting of the sleeve Q* a short dis-
tance in either direction will bring the wheel
in either position for engagement with either
one of the wheels upon the shaft H, as desired.
For shifting the said wheels Q and Q/,I have
herein shown the sleeve Q*as providedwith an
annular greove,q, which is engaged by aring, ¢/,
to which is connected one arm of a bell-crank
lever, Q', supported upon a vertical pivot, ¢*,

70
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* and connected with a,n/operatiug-rod,Q‘,'é@rlii(‘;h'

is extended to'and connected. with a hand le-
ver,.Q% upon the ear-platform A2 e

"To protect the several operative parts-of the
driving-gear from dust and dirt, I preferably

[, SO

‘surround the same by a casing, R, attached to.

- the supporting-frame I in the manner shown..
- This casing I:preferably provide with a re-
-mmovable top,R’,by means of which:access. may

-be had to the driving-gear for the purpose of

oiling the same or for making repairs.. -~

.- The middle part of the car-floor is desirably.
.cut away over the casing R, and the opening’

thus made is covered by a-grating, R? sus-

tained slightly above the top of the casing, so

5

-~ as to allow a vertical movement of the cap- |

body in the yielding of .the springs, said top:
being adapted for. convenient removal to al-
.. low access to the interior of said casing..
- 20.  Thesupporting-frame I may be.constructed:

.in any convenient or preferred manner; but,.
a8 herein shown, it consists of two longitudi-’

i' - nal bars, I’ T, to the ends of which the bear-

. ings'i{ are attached, said barsbeing exterded:
25 beneath the several parts of the driving-gear:
and upturned at their ends for attachment to:

the said-bearings 4 4, as clearly shown in Figs.

3 and 8. The said bars I’ I are rigidly con-'

nected by suitable cross-bars, I, upon which
the cylinders F and ‘bearings for ‘the several
shafts are attached or sustained. -

One importantfeatureof novelty in the driv-
ing-gear is embodied in the construction

3a

wherein motion is communicated from the pis- -

ton-rod of each of the engine-cylinders to the
driving-shaft G by means of a cross-head, F,
and two connecting-rods, F* F?, extending from

- the cross-head toward and past the cylinder at | :

both sides of the latter. By this construction
a desired length of connecting-rod may be pro-
vided, while at the same time theentire driv-

40

‘ ing-gear may be easily placed within the space-

between the car-axles.

By the  employment in a motor for street--

cars of a steam-generator at oneend of the car
and a tank for feed-water at_the opposite end

~of the ear, in the manner shown, these parts
are 80 placed as to occupy none of the space
in the car-body, so that the space for passen-
gers is not curtailed, while at the same time
the weight of the boiler is counterbalanced by
the feed-water tank, and an objectionable pre-
ponderance of weight at either end of the car
is thereby avoided. P :
1 claim as my invention— . - ‘
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-Wwheels of a street-car and a car-body provided
with platforms at both ends, of a steam driv-

. ing-gear located beneath the car-body and be-:

6o tween the axles, a steam -génerator located

upon the outer-end of the-platform at the op-

65 scribed: - :

posite end of the car, substantially as de-: X _
Co “ono o - cated -between-and parallel with the. axles: at
2. A device for-heating feed-water and pre-:

1. The combination, with the supporting--

upon the outer end of the platform atoneend"
of the car, and a feed-water heater located:

\;‘ :

. venting the noise of éscaping steam in‘a car-

motor, consisting of a tank or receptacle, E, a.-
-chamber, T/, the said tank E being constructed

-to0 hold the feed-watér and communicating at 7o

its top with the open air, and a pipe, B Jead-
ing from the top of the chamber E’ and:open- -

-ing into the lower part of the said tank E, sub- -

stantially as deseribed.- . . -~ o T
. 3. The combination, with a feed-water tank 75.
or receptacle, E, open-at its top to the.air, of. * -

1'a chamber, ¥, communicating: with -the.ex- -

‘haust-pipe of an engine, and a_pipe, EY, lead-
ing.from the top of -the' chamber E:and dis-

:charging into:-the-lower-part of the said:tank, 8o -

said pipe E*being bent into tortuousor.spiral -
form within- the tank, substantially as de-
seribed. SRR IR T T
-~ 4, The combination, with a feed-water tank - -

t| or receptacle,. E, communicating’at; the top 85

with the open air, of a- ¢hamber, B, commu- -

-nicating with the exhaust-passage of’a steam-

cylinder, and a pipe, B, leading from the top '
of the chamber I’ and opening into the lower :
part of thetank E, said pipe E* being provided go
with a perforated head, ¢, at its exit end, sub- -
stantially as deseribed. - -~ . 0o -

5. The combination, with a feed-water tank
or receptacle, E, and chamber E, located be-

-neath the tank E and connected with an ex- g5

haust-steam pipe, of a pipe, B, leading from =~
thetop of the chamber E’ and discharging into - -
‘the tank, and a second pipe, E’ leading from - "

the bottom of the chamber F and “extending )
upwardly to a point above the water-level in 100 "
_thetank and discharging into said tank near

the bottom thereof, said pipe E*being provided

‘with a check-valve, substantially as described;

6. The combination; with a feed-watertank - = -
orreceptacle, B, communicating at its topwith 105"

‘the  open air, and a chamber, E, connected

with the exhaust-passage.of a steam-eylinder, .

-of a pipe, B, leading from the top of the cham- .
.| ber B and opening into the lower part-of the -
‘tank E, and a second pipeor tube, E, extend- 11o-
‘ing from the bottom of the chamber E"into the
‘said tank E, substantially as described.. -

7.- The combination, with the steam:gener- - ‘
ator and steam cylinders of a.car-motor, of: a -

feed-water tank, E, communicating-at ifs top .115

with the open air, a chamber, E, exhaust- .
pipes connécting the. eylinders with the said .

-chamber - E/, a pipe or tube, E, connecting the

chamber E' with the tank E, and a passage -

-| conneeting the steam-generator:with the said 120"

chamber E, whereby steam allowed to escape
from the generator ‘will be delivered to:said
chamber E and will make its‘escape through.
‘the pipe E*and the tank, substantially as de- -
seribed.” . . - TR
8. The combination, with the'body andaxles -
of a street-car, of a steam driving:gear located
beneath the-body between the axles and eom--
‘prising a steam-cylinder and piston, a cross: -
‘head attached to the.piston, a crank-shaft:lo- 130

‘that end-of the cylinder opposite totheoneat -

125



6 ' X 381,192

which the cross-head is located, driving-con-

- nections between the crank-shaft and one of

10

15

20

the axles, and two connecting-rods uniting the
cross-head and crank-shaft, said connecting-
rods being located at opposite sides of the cyl-
inder, substantially as described. R

9. The combination, with the supporting-
wheels of a street-car and a car-body yield-
ingly supported thereon, of a steam driving-
gear located beneath the car-body between the
wheel-axles, a frame sustaining the said driv-
ing-gear, said frame being supported upon the
axles independently of the car-body, and a cas-
ingsurrounding and covering the driving-gear
on all sides and supported solely by and upon
the said frame independently of the car-body,
substantially as described.

10. The combination, with the supporting-
wheels of a street-car and a car-body yield-
ingly supported thereon, of a steam driving-

gear located beneath the car-body between the
wheel-axles, a frame sustaining the said driv-
ing-gear, said frame being supported upon the
axles independently of the car-body,andacas-
ingsurroundingand covering the driving-gear
on all sides and supported upon the said frame
independently of the car-body, said casing be-
ing provided with aremovabletop,and the car-
floor being provided with an opening toallow
access to said top, and a removable tloor-sec-
tion or grating covering the said opening in
the car-floor, substantially as deseribed.

Intestimony that I claim the foregoing as my
invention T affix my signature in presence of
two witnesses.

WILLIAM VOGEL.
Witnesses:

C. CLARENCE POOLE,
‘W. ROOVAART.
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