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

PLAOE

STEA MSTREET.—CAR MOTO""‘"-.;x o

SPE CIPIC&TION formmg part of Letters Patent No 381 192 dated Apnl 17, 1888
| o Apphoa;tlon ﬁlod Ootober 18, 1886 Semal No. 216 595. (No model) | | )

o all whomy zt mc:by concern:

‘Be it known that I, WILLIAM VOGEL of

Ohlcago, in the oonnty of Cook and State of
Tllinois, have invented certain new and useful
Improvements in Steam Street-Car Motors,

" tion, .
| This mrentlon relates to an 1mproved steam
~ motor for street-cars; and it consists in the
matters hereinafter descrlbed and pomted oub

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-
struction in motors of the character Set forbh .
as will hereinafter appear.

~ The novel steam-generating apparatus here-

20

in shown embraces. means for applying to a

* steam- gener&tor certain novel features of con-
2

o ._5 kind shown and claimed in a pI‘lOI‘ applica-

~_tion, Serial No. 210,046, filed in  the United
States Patent Office Angnst 5, 1886,

- The invention may  be more: fully- under-

10

. ings.

. In the sald drawmgs Flgnre 1 is-a side ele-

| vablon of 4 street-car’ provided with a motor
constructed in accordance with my invention.

nal vertical section the car shown in Fig. 1
- TFigs. 3 and 3*illustrate in sectional plan view,
taken upon line z z of Figs. 2 and 2 the de-
~ vices shown in said Figs. 2 and 2°
4C
- burner by which the steam is generated, taken
upon line z 2 of Fig: 5. Fig. 5is an enlarged
central vertical section of the said bnrner end
L adjaoent parts of the boiler. |
45 Asshown in the said drawings, A is the car-

“frame-work, A’, and:with plabforms Aﬂ A’ at

1ts Opposwe ends
B B are the snpportmg .wheels of the car,

Figs. 2 and 2° illustrate in central Iong1tnd1 |

body which is provided with the usual floor

1
~and I'do hereby declare that the following is |
~ a full, clear, and exact description thereof,
o reference bei ng had to the accompanying. draw-

ings, and to the letters of reference marked
thereon, whleh form a- part of this specifica- |

struction in an oil- -burning apparabus of the |
| G and provided with a spur-wheel, ‘H’, which

mounted in boxes B2 upon the car bod;;r m the
usual manner. -
C is a boiler Wlthm Whlch steam for actnat
‘ing the car is generated. : |
D is an oil-burner for heatlng sald boﬂer 0 55

E is a tank or receptacle constructed to con-
tain feed-water, and provided with' means .
-whereby the latter is heated by the exhaust
steam from the motor.

The boiler C is loca.ted ab the outer pert of 60 | o
the platform A* at one end of the car, and the .

| tank Bis mmﬂarly located upon the platform -'
'A? at the opposite end of the car. I
ing-gear of the motor is located beneath the .

The driv--

car-body between the wheel-axles B’ B/, and 65_-__ .

comprises two horizontally-arranged Steam-
. eylinders, F' ¥, which are provided with pis-~ = -
| ton rods 1 f, attached to sliding cross-heads k', . .
‘held in guides f' f'. To each of said cross-‘._.'.“ T

heads are pivotally attached two connecting- 70 =

| rods,  F? F%, which are located upon OppOSIte -

sides of the cylinders and engage cranks g g -
apon a crank-shaft, Gy arranged tra,nsversely

of the car. .
H is a shaft arla,nged parallel w1th the shafh 7 5

intermeshes with a pinion, G/, upon the shaft -

stood by referenoe to the. acoompanvmg draw il

. | body, said frame being provided with snitable
‘bearings, ¢ 4, embracing the car- axlee, as. <

Flg 41is |
an enlarged sectional plan view:of the oil-

/

‘hereinafter described. S
 The cylinders F and the other- operatwe:;_'f' o
-'pa,rts above referred to are supported upona - .
‘metal frame-work, I, which is sustained solely -~ -

| G. The shaft H lslloeated adJ acent to one of

the wheel-axles B', and is adapted for connee-  ~ °
tion therewith by snltable gearmg, as will be 80

by the said axles B’ mdependently of the car- 85 a

olearly shown in the drawings.

-To describe more 1n deta,ll the several pa,rts '_ o

of the motor: - - .9-0"5 L
The boiler C 1llnstrated is of the mnltlbnbu ST

lar type and consists of a cylindric shell, O, L
‘having a ﬂat bottom, ¢, a curved or dome.« |

shaped top, ¢, and a plnra,hty of tubes, ¢’ ¢%,

connected with and opening through the said g5
“bottom and top plates. -
| in-the manner desorlbed is surrounded at its -
} top and sides by an exterior shell or onemg,

The boiler constr uoted

(%, communicating ab its top with an exit-pipe .

- 50" which are rlgldly seeured to axles B’ B’ IOI' smoke stack, C°, and betw en the b011er 1°°

N



ohe]l C’ and the said exterlor shell, C?,is placed
a bottomless shell, Ct, 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, (% i1s extended at its lower

- edge below the bottom plate, ¢, of the boiler,

~and the side walls.of theboiler-shell C' aresimi-

10

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 odgo
of the shell at this point.

The oil-burner D,or other heatmg apparatus
employed in connectlon with a boiler thus con-
stracted, is located immediately beneath the

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

25

320

ducts of combustion pass IJpwardlv through
the tubes ¢/, then downwardly in the space be-

tween the boiler shell and the sheil C* around
| lar construction illustrated, extends consider-
‘ably above the top of the porous bed, and is

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, C°, pressure-gage C° and water-
gage (..

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

35

40
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porous bed or filling.

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 raid cylinders, where it is
carried across the car, and is connected with
thesteam-chests f* f*of the cylinders by means
of suitable branch 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 from the cylinders, as’

will hereinafter fully appear. |

The oil-burner D, herein shown as applled '

to heat the boiler O 18 constructed as follows:

~ . The burner consists, 1n 1ts essential features,
S50

- 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

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

show'n and a shallow receptacle or trough, ID',

which is adapted to receive and hold the Sdld
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 1n 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 an'd

C* is a steam-pipe leading from .the

]

381,192

' support the parts of the burner is formed by

a cylindricside wall, d, herein shown as form-
ing a continuation of the shell of the boiler,
and a flat bottom plate, D.  Upon this plate

flanges or rings, D’ D*, forming,with the plate,
the annular trough D

70
‘are formed or attached two concentric annnlar

The said plate D?is

preferably provided with a series of studs or 7; '

prominences, d’, upon which the porous bed
rests, thereby formmg a Space or opening be-
neath the said bed. With this 5paoe the oil-

supply pipe K, which in this case is made of

circalar form and located beneath the plate So

D?, is connected by means of short vertical
branches . (More clearly shown in Fig. 5.)

| The supply-pipe K is connected by a branch,

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 prowded |
~with aregulating-valve, K*—

such, for instance,
as is shown in a prior apphcatlon, 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 partieu-

curved outwardly and attached at 1ts upper gs

margin to the wall d of the casing. The ring

D4, 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
coneave or flanged casting, D’ sustained cen-
trally within the burner, forms a narrow an-
nular passage, j, by which air to support com-

100

bustion 1s 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 therot‘rom through the annular passage jto

the space over the porous bed, where combus-
tion takes piace. For controlhng the open-

105

110

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

II§ -

shaft, I/, mounted to rotate in a hub, d*, upon '

the p]ato D? to the lower end of: which shaft

is attached a spur-wheel, 1’, which is engaged

by another spur-wheel, L3 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 bya

lever, ¢, prov1ded with a weight, ¢, holding
the valve normally open.

@’ is an annular flange formed or attached
upon the upper surface of the plate D* be-

120

125

13C

tween the frame D*and the air-inlet openings
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5

_IO

eeL12 .

d3 for the purpose of conﬁmng eny 011 which | mders, said pipe bemg connected hy bra,uches o

‘may overflow from the trough ‘D" Any. oil
overﬂowmg in the manner described remains

~* upon the pla,te d’ unlul Vaporlzed by the heab

of the burner

the burner-casing, and d’ is an opening plueed

_in the ring D® opposite the said door and ad-.
_]a,eent to the top of the porous bed, said door

and openingd® being for the purpose of allow-

ing access to said bed for the purpose: of hght-:

. mg the oil in starting the fire.

20

 ahead when standing upon-the platform. It
is to be understood, however, that the propor- |

1 prefer to construct the boiler and burner

made as above described of such size and
shape and to so locate them upon the car-
~ frame that the top of the boiler will not ex-
~ tend meterlally higher than does the ‘hand-
rail (indicated at A) commonly present upon
‘car-platforms. - This construction obviously
‘enables theée driver or operatorto command an

unobstructed view of the track and roadway

" tions or-size of the wenelablng apparatus may

25

" of generally the same shape and size as the
exterior - casing of  the generatmg appara-
" tus.. Beneath the said tank is located a sec:
~ ond'smaller tank orehamber F/, these tanks in’
~ -the particular construction’ 111ustrated being

~ formed by a single.cylindric shell divided by
‘a horizontal partition, E? so as to form the
tanks or chambers mentloned “The said up-

P

be varied in practice from these shown—as,
for msta,nce, the top of the generating appara-
~ tus located in the manner shown may be con-

siderably higherthan the hand-rail A’ without
- obstructing the view of apereou st&ndmg Upon

| "

the platform. -

The feed-water tank E whleh 18 located at
the end of the car opposﬂse that at which the

boiler C is placed,consists of a eylmdrlc vessel

- per chamber or tank, E, is connected at its top

~ with an open tube or pipe, E’, by means of
" which the interior of the tank is placed 1n free,

45

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 EF, or otherwise, and

~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 18 ex-
tended to a point above the usual water-level

~ which, while in-said tank, IS free from steam
. 3C '

or other pressule
- E*1is a pipe which :is couneeted at one eud
with thie top of the chamber E/, and is pro-

- of the tank E, so as to prevent the passage of

_60

- water by g O‘rawtv from the said tank to the
chamber E’ ‘Said pipe Bt is preferably made
of considerable lenghh and mranged Spll&lljf'

within the tank “E.

‘E*is a pipe extendiug from the lower ‘part
of the chamber E upwardly to a pomt above

the water-line of the tank E eud epeumg nto

~ the lower part of said tank.
M is the exhausb plpe from the engme cyl |

m with the cylinders, and being extended be- -~ .°

‘neath the car-floor to the chamber Efy Wlthln_-,_"_Td- L
“the uppe1 part of which itdischarges, asclearly
. | shown in Fig. 2°. = The water within thetank -~ =~ -
D8 is a door apphed to the Slde well d, of I'E fills the greater pert of the said tank and -
-covers the coiled portion of- the pipe Ef, and- -~

‘thesteam enteringthe said chamber B through 7 5 ¢ _ﬁ L

the exhaust-pipe is forced by the pressure of:

‘the exhaust:steam through the said tube Ef, -
‘and. passes from the perfma,ted head e bheleof

into the water which is within the said tank.
Inits passage thlough the .coiled part of the 80‘_ R
pipe Efthe pipe is heated and aportionof 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 =

to the chamber E. = The exit end of the said 85 .
tube E* is plefelab]yprovlded with the perfo R
rated-head e, in order that the steam may be =
divided into fine jets a§ it enters'the’ water e
‘thereby- facilitating its ‘condensation. - The; R
chamber E is employed mainly for the pur: 90”-'-

pose of equalizing the pressure of the. steam, -

which obviously comes-in puffs:through'the
exhaust-pipe, and thereby prevents the noise
‘which would be caused by the passage of the - .
‘steam dlrectly from the exhauet plpe into the;k 05
water. - e

A eoumderable part of the steam delweredff-:-.;,-_
into the chamber E will obviously be con- : = -

densed therein, and the water of condensation. -
from the coil B returns to the said chamber, 100 -
S0 that in the Operatlen of the device Water R
will accumulate in considerable quantltles in =

the bottom of said chamber: -R/. - The pipe N

is for the purpose of causing the continual dis- S

‘charge from the said.chamber of the water ros .
~which thus accumulates 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 F, so that said lower end of the =~ = =
-pipe will always be beneath the surface of the 1fo . -
‘water containedin the chamber. Itis entirely = -
| 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 115

water" upwardly through the pipe B and

‘thereby cause its discharge into the chamber - |
E. The discharge end of the pipe E° may be f ',
located either in' the upper or lower partof -
‘the tank B, its location at the lower part of 120 = -
the tank: bem preferred in order toinsure: =~
against' the fr ee escape of steam from the- ~ .=
'_chamber E’ to the open-air in-case the water . ST
is low in the tank and the water is forced out = =~ -
of the chamber ¥/ faster than it accumulates, r25
80 as to allowsteam to follow the water through ~  ~

the said” p]pe E?." When the pipe B isarran oed

‘as'shown in the drawings, it will preferably be |

provided with a check-valve, ¢, to restrdin

any backward flow of water. therem and to 130
_'thereby prevent the water in the tank bemg._ DO
siphoried into the chamber E when the eteam-‘i;ﬁ'} .

‘pressure is removed from the said chamber.
The steam geheratmg dewee cousmbmg of

( |



‘the boiler and the burner connected therewith
‘in the mannerdescribed and the water-tank E,
may be sustaincd 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-
extendmg flange, a, adapted to engage the off-

to 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 a’ &/, cast in- |

tegral therewith and extending rearwardly
| along the 1nner side of the p]atform-support
a’, to which they are secured by bolts a’. At
thelr sides and adjacent to the platform the

15

zontal flanges a', extending over and resting
-upon the transverse frame-piece @’ of the car-
platform. In the device shown the o'astings
A* are formed to provide sockets a® a® for

20

spring-buffers A’ and are constructed to sup-

25 port track-clearers A°-A°,

N 1s a pipe by which water is ca.1r1ed from.
the tank E to a feed-pump, N’, from which it
18 forced through a feed-pipe, N , to the boiler.

The said pipe N is provided Wlth a vertical
- 30

The feed-pump N'is made in the ordinary

manner and is actuated from an eccentrie, 5, _
into action, as desired. For this purpose, in

the device shown, the wheel - axle B’ is pro

upon the shaft H of the driving-gear.
N?®is a rod connected with a valve control-

35
ing an air-inlet- opening to the feed-pump,

whereby air may be admitted to the said

pump at the times whe_n the pumping of the
| water is not required in a familiar manner.

40 The said rod N® extends from the feed- -pump
- is connected with ahand-lever, N*, oxtendlng-

-upwardly through the said platform Im Pposi-
tion convenient for its manipulation by the
driver. |

The steam pipe or tube €, for a]lowmg the
escape of steam from the boﬂer 18 connected
with the exhaust-pipe N, as shown in Fig: 32,

45

so that steam allowed to escape from the
boiler will pass through the said exhaust-pipe
into the tank E, where 1t is wholly or par-

- 90
tially condensed, and thus disposed of with-
out noise. Inasmuch as the tank E is in free
communication with the open air, any uncon-

55 densed steam passing fromthe water will make
its exit quietly and without noise from the

top of the pipe I’ either when the steam
comes directly from the boiler or when it

passes from the exhaust-ports of the cylinder.

Inasmuch as the engine- oylmders F F and
other operative parts of the driving-gear are
mounted upon the frame I, which is supported

60

upon the wheel-axle in the manner before de-

scribed. and the car-body i1s supported upon
65 said axles through the medium of springs in
~ the manner common heretofore, itis obviously

rings A* A* are deswably provided with hori-

part, n, within the chamber tank E, said part.
n terminatin g near the bottom of the said tank.

to a point beneath the platform A? where it

!
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necessary 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 to the 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 O, 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 - oyhnders

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 transverse rock-shaft; P,
which is connected with the lmks 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‘t whlch extends to
a reversing-lever, P?, mounted npon the car-
platform A’ Asmgle counterbalance-weight,

75
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p°, for both reversmg gears 18 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, I
provide, for connecting the transverse driv-
Ing-shaft H of the driving-gear with the axle

95

B’ of one of the car-wheels,two or more sets of

gear-wheels, either of which may be thrown

vided with a.spur wheel, Q, adapted to 1nl:er

mesh with aspur-wheel, H’ upon the said shaft
H. The spur-wheel H? is conmderably 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'are in 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

1 engagementthe 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 the1:oon, 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

[0O
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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
1n either position for engagement with either

one of the wheels upon the shaft H, as desired.

For shifting the said wheels Q and QI have
herein shown the sleeve Q' as prowdedwmh an
annular greove,q,which is engaged by aring, ¢/,
to which 1s connected one arm of a bell-crank

(25

[30

1ever Q’, 3upported upon a vertlcal pivot, ¢*,
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and connected with an cperatmg rod, Q*,whlch Ventmg the nclse cf escaplng steam 11:1 acar-
motor, ccnmstmg of o tank or receptacle, E,a -
chamber, T/, the sdid tank E being constructed I

r 1 Io

- .cub away over the casing R, and the cpemng:
-~ thus made is covered by a-grating, R? SHE
15
. asto allowa vertical. movement of the car- |
~ body in the yleldmg of .the springs, said tcpi.
~ being adapted for convenient removal to-al- |-
. low access to the interior of said. casing.. 8
20
. _in any convenient or: preferred manner; but,.
.. -as herein shown, it consists of two longltudl-”- C
- nal bars, 'Y, to the ends of which the bear-
~ ings i1 are attached said bars being extended:

BERE:
~ thesaid-bearings i i, as clearly shown in Figs.

30
~_shafts are attached or sustained.

a5«
"~ and a tank for feed-water at the. opposite end"
~of the car, in the manner shown, these parts

55

f ~Wwheels of a street-car and a car-bod y provided !

' ~ . upon the outer-end of the.

65

' drwmg -gear from dust and dirt, I -preferably:
, .'surround the same by a casing, R -attached to.
- the suppcrtlng frame I in the manner shown.
- This casing I preferably provide with a re-
~.movable top,R’,by means of which-access may
be had to the driving-gear for the purpcse cf
~oiling the same or for m&kmg repairs. - -

'mg gear is embodied in the construction

¢ 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? extendmgfrom
~ the cross-head toward and past thecylinder at .| -
- Dboth sides of the latter.
40
. vided, while at the same time theentire driv-
ing-gear may be easily placed mthm 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 bcller is counterbalanced by
- the feed-water tank, and an objectionable pre-.
- pcnderance of Welght at either end cf the car
18 thereby avoided. :

upon the outer end of the platform atoneend |
| beneath the body between the axles. and com-

‘prising a steam-ecylinder and piston, a cross,

head attached to the.
| cated between and parallel with the axles at -

is extended to'and connected. with a hand le--
- very Q’; upon the car-platform A2 . =~

To protect the several operative part.s cf the

The middle part of the car-floor is desn-abl

tained slightly above the top of.the casing, so.
The supporting-frame I may be.constructed:

beneath the several parts of the driving-gear.
and upturned at their ends for attachment to.

3 and 8*. The sald bars I' I’ are rigidly con-
nected by suitable Ceross-bars, I’, upon which
the cylinders F and’ ‘béarings fcr ‘the several-:_

One 1mpcrta.nt feature of novelt}' in the driv-

wherein motion is‘com mumcated from the pis-.

a desired length of connecting-rod may be pro-

between the car-axles.
By the employment in a motox for Street |
cars of a steam-generator at one end of the car

are so placed as o occupy none of the space |

I claim as my invention— . .
1. The combination, with the suppcrtlng

with platforms at both ends, of a steam driv-

tween the axles, a steam -génerator located
of the car, and a feed-water -heater located
platform at the op-
posite end of the car, substantmlly as de-
scribed. |

-with the open a,lr of a

By this construction |

-to hold the foed- watéer and. ccmmumcatmg ab

-its top. with the open air, and a pipe, Blead-

| ing from the top of the chamber B and: open- -

ing into the lower part. of the said tank E sub S

-_stantlally as deseribed.-

3. The ccmbmatlcn w1th e.feed water tank

,"01‘ Te@eptacle, B, Open at its top to the:air, of .
a chamber, E, ccmmumce,tmg with -the. ex- -
| ‘haust-pipe ct an engine, and-a pipe, E, Tead-

ing.from the top of the chamber E and dis-

said pipe E*being bent into, tortuousor Splral

form  within- the tank substa,ntla,lly as de-r_
-serlbed S .
4. The. ccmbmatlcn, w1th Q. feed water ta.nk,'-
or receptacle B, ccmmunlcatlng at: the top
a ¢chamber, &', commu-
-nieating with the ex:haust -passage of a steam- -
cylinder, and a pipe, EY, leading from the top
of the chamber E’ and opening into the lower - '
part of the tank E, said pipe E'being provided
‘with a perforated head, ¢ at its emt end sub A
stantially as described. ' o

-charging into the- 1ower part of the said- tank, Sc_ :

90 -

5. The combination, w1th 2 feed WateL tanki

or receptacle, B, and cha,mber E/, located be-
-neath the tank E and connected w1th an’ ex-
haust-steam pipe, of a pipe, E, leading from
thetop of the chamber E? and dlscharglng into -~
| the tank, and a second pipe, E° leading from « =~ -
the bcttcm of the chamber E’ and extendmg_
100
the tank and dlschargmg into said tank near

upwardly to a point above the ‘water-level in

the bottom thereof, said pipe E*being provided

‘with a check- VEthB, substantially as described.

6. The combination, with a feed-water tank’ -
or receptacle, E, communicating at its top with

‘the open air, and a chamber, E', connected
| with the exhaust-passage.of a steam-cylinder, .
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 pipe or tube, E?, extend-
‘ing frcm the bottom of the chamber E" mtc the -
said tank E, e.ub.'st:atrntla,ll}r as described..

105"-;;_?
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7. - The ccmbmatlcn with the Stea,m gener- -'

ator and steam cvhndels of a car-motor, of a
feed-water tank, E communicating at its tcp

~with the open air, a chamber, E', exhaust--
| pipes connécting the cylinders with the said "
chamber F, a pipe or tube, E, connecting the '.

chamber B’ with the. t.:mk E and a passage

.| conneeting the steam- generatcr 'with the said
‘| chamber E, whereby steam allowed .to escape
‘| from the. genera,tcr will be delivered tosaid
chamber E’ and will make its escape thrcugh
| the pipe E*and the tank substa,utlally as de-

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

scrlbed

I I q
tzof‘ f B

125

8. The cchlblnatlon mth the bcdy and ax:les

of a street-car, of a steam driving-gear located -

piston, a crank-shaft:lo-

2 A demce fcr heatmc-* feed Water and pre---. that end cf the cyhnder 0pp081te to the cne at

130_'
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which the cross-head is located, driviilg-cen-

. nections between the crank-shaft and one of

16

15

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. -

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
axlesindependently 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-

20 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 acas-
ingsurroundingand covering the driving-gear

25

on all sides and supported upon the said frame

independently of the car-body, said casing be-
ing provided witharemovabletop,and the car-

floor being provided with an openiog toallow.

access to said top, and a removable tloor-sec-
tion or grating covering the said opening in
the car-floor, substantially as described.
Intestimony that I claim the foregoing as my
invention T affix my signature in presence of
two witnesses. | | o

WILLIAM VOGEL. |

Witnesses: I
- C. CLARENCE POOLE,
W. ROOVAART.
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