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STREET-CAR ROAD.

SPECIFICATION forming part of Letters Patent INo. 377,930, dated February 1%, 1888.
Application f_ﬂeﬂ September 19, 1887. Serial No. 950,142, (No model.)

To all whom 1t Mmay CORCETH: .

Be it known that I, Wirriam M. ECCLES, a
citizen of the United States, residing in the
city of St. Louis, in the State of Migsouri,
have invented a new and useful Street-Car
Road, of which the following is a specification.

My invention relates to improvements 1n
street-car roads; and the object of my im-
provements is to propel street-cars by means
of compressed alir or steam conducted in a pipe
along the bed of the road; and 1% consists,

chiefly, in a series of wheels placed along the

or compressed air from a pipelin the road-bed,
which causes the car to be propelled forward
as the wheels revolve, I attain this object by
the mechanism illustrated in the accompanying
drawings, in which— |
Figure 1 is a longitudinal vertical seetion of
my invention, showing a section of the road.
Fig. 2 is a transverse vertical section drawn
on the line 2 2, Fig. 1. Fig. 3 is a longitudi-

nal vertical section of a modified form of my |

invention with the car detached. TFig.4 1sa
transverse vertical section drawn on the line
4 4, Fig. 8. Fig. b is a view, partly in sec-
tion, of the device for raising and lowering the
shoe 29.

Similar figures refer tosimilarpartsthrou oh-
out the several views. | |

Figure2isanair-tight pipelaidinthe ground
at convenient depth along the road-bed of the
street-car road, and is supplied from a power-
house with either compressed air or sieam.
This pipeissufficiently large to supply a suffi-
cient quantity of compressed air or steam to
the various engines situated along the line of
the road ab intervals.
" o 9 9’ are small engines situated along the
road at short intervals, and each have an in-
let-pipe connected with the main pipe, from
which they receive their compressed air Or
steam to operate them. These small engines
in Figs. 1 and 2 consist of an outside eylinder
or shell, 3, which is provided with an inleb-
pipe, 4, which serves to admit the compressed
air from thepipe 2 into the cylinder, and also
to permanently attach the cylinder to the main
pipe 2. This cylinder is made cylindrical on

| the inside and fitted to a rotating head, 5. 1t
is also provided on the-inside with 2 shoulder
or offset, 6, which projects inward and 1m-
 pinges on the outside periphery of the rotat- 55
ing head 5, which forms a base or shoulder
for the air-pressure, so when the compressed
air is admitted it will cause the rotating head
to revolve. This cylinder or shell 318 pro-
| vided, between it and the main pipe, with a 60
gradunated valve, 7, which ig incased in the
body of the inlet-pipe 4. This valve 1s an
ordinary round valve with an orifice passing
' through its center transversely, which meets
at one side an opening in the inlet-pipe and 65
at the other an opening leading into the Inte-
rior of the eylinder, so that when the valve1s
fully turned on there is an uninterrupted pas-
sage for compressed air into the interior, and
when only partly turned on there is only a 70
partial passage for compressed air into the in-
terior of the cylinder. This valveis tightened
by the ordinary screw 1n its end, as seen ab
Fig. 4, and is operated by the lever 8. 'This
valve is provided with a stem, 9, I'igs. 2 and %55
4, to which is attached a crank, 10. This
crank is connected to the lever 8 by an ordi-
nary connecting-rod, 11, and when the lever
8 is pressed down the connecting-rod shoves
the erank down and turns the valve on just in 8o
‘proportion as the lever 18 pressed down. To
the end of this lever is attached a friction-
roller, 30, which is pressed down by an elon-
gated movable shoe, 29, situated under the
hottom of the car, as the car passes. At the 85
ond of this erank 10 is also attached a piston-
rod, 13, which communicates with a piston-
head valve, 14, in the cylindrical tube 15.
This piston-head valve fiis air-tight in the cy-
lindrical tube 15, which communicates with go
the main tube 2, and has a valve oround on
' its back surface to fitin a V-shaped seat made
on the inside and at the end of the cylindrical
tube 15. (See Fig. 3.) This piston-head valve
serves the purpose of closing the valve 7 after g5
it has been thrown open by the action of the
air in tube 15, and of preventing the possible
escape of compressed air alter the valve has
been closed by the piston-head valve dalling
' back on the seat in the cylindrical tube 15. 100
The rotating head 5 is attached to one end of
| a shaft, 16, Fig. 2, and a wheel or drum, 17,
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13 attached to the other end, both in a perma-
nent manner, So that when the rotating head
revolves it will revolve the wheel or drum 17.
This rotating head 5 is an ordinary cylinder
made to fit closely and rotate in the cylinder
or shell 3. 1t is provided with wings 18 18,
which are hinged at one side to the periphery
of the rotating head 5, and the other side ini-
pinges upon the inside of the shell 8 as the

head revolves. These wings serve to catch
the compressed air and, as the air presses upon
them, to cause the rotating head 5 to revolve
from right to left, thus causing the wheel or

drum 17 to revolve when the compressed air

1s let inbo the cylinder or shell 8. 'The cylin-
der or shell 3 is also provided with escape-
holes 19 19 19, through which the used air or
steam escapes to the open air. Thus it is ob-
vious from the above deseription that if the
main pipe 2 is full of compressed air or steam

the wheel or drum 17 will revolve when the

~ lever 8is pressed downand the valve 7 opened,
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and with force in proportion to the amount of
alr or steam let on.

20 18 the body of a common street-car, which
18 provided with an adjustable elongated shoe,

21, attached to its under side. The undersur-

face of this shoe may be plain or corrugated to
engage corrugations in the wheels 17; or they
may both be provided with cogs; but for light
carsand where each car is provided with ashoe,
and whole trainsarenot to bedrawn by one car,

the plain surface on drum and shoe, as shown

Inthedrawings, will besufficient. This shoe is
straight on the under side and turned up at
the ends. This shoe is swung on movable
pendants 22 22',of equal lengths, hinged in the
shoe at their lower ends and to the car at their
upper ends, operating to allow the shoe to
Inovethrough asuccession of plainsas it moves
up and down. This shoe is operated by an
upright stem, 23, with a hand-wheel or lever
at the top and a screw at the lower portion,
where it passes through the body of the ear.
The thread of the screw at the bottom of the
stem engages a female thread made fast to the
body of the car. The stem at the bottom is

provided with a projecting shoulder or rim,

24, which moves between two jaws in the end
of the lever 25. This lever 25is a part of the
pendant 22, so that when the jaws of the lever
25 are moved upward by the revolution of the
stem 23 the shoe 21 will be elevated in all of

- 1its parts alike and lifted from the wheels or

55

drumg 17 17. This stem 23 is hollow, and
through it from end to end passes another
stem, 26, which is also provided with a hand
wheel or lever at its top and a screw-thread at
its bottom. This stem is also provided with a
shoulder or projecting ring, 40, which works
in a groove in the inside of the hollow stem

28, adapted so as to allow the stem 26 to turn

around in the hollow stem 23, but not move
up or down in it, but to move up and down
with the stem 23. The thread at the bottom

end of a lever, 27, which is made fast to and
18 a part of a pendant, 28. This pendant 28 .
has a mate, 28/, of equal length. One end of E
each is hinged in the upper part of the shoe 70

21, and the lower end of each is hinged in the

elongated shoe 29, which is along bar straight

and smooth on its lower surface, except at its
front end, where it turns up in a curve, so as
to run on top of the friction-rollers 30 30 30 75 -
and compress them when the shoe is lowered. SR
When the stem 26 is turned in one direction,
the shoe 29 is lowered equally throughout its
entire length, and is pressed down upon the
friction-rollers 30 30 30, which in turn open 8o o
the valve 7and let the steam or compressed
alr into the chest 3 and start the wheels 17 17

to revolving and propel the car forward. If

the operator wishes to stop the ecar or move it

.Slower, he has but to turn the stem 26 in the 8¢ o

opposite direction and raise the shoe slightly .
and partially close the valve 7,and the carwill
move slower or stop, as the compressed air is
wholly or partially shut off, or he ean tarn
the handle of the stem 23, and thus raise or Q0
lower both shoes at once, as he desires, with
like effect. | ' T
Themodified form of myinvention,asshown
at Figs. 3 and 4, consists only in substituting
a_piston-head, 5, for the rotating head 5,a g5 -
piston-chest, 3', for the cylinder or shell 3, - -
adding a piston-rod with cogs made to engage
a spur-wheel on the shaft 16, whereby the
power 1s communicated to the wheel 17, also
by adding a pressure-tube, 31, adapted to 100
force the piston back in place when its force .
1S spent and the shoe 29 has released the lever
3 and a common pawl and ratchet-wheel, 32
and 33, respectively. | o
3’ i8 the piston-chest, which is connected to 105
the main pipe 2 by the inlet-pipe 4. Itis e¢ylin- =~
drical inshape and incases a piston, 5. It is
provided at the bottom with two orifices—one
an inlet-hole, 42, and the other an outlet-hole,
43. Alsoon a line with the hole in the valve 110
from the outlet-hole is another hole communi-
cating with the outside, so that when the valve
1s thrown back, as seen in the left-hand engine
of KFig. 3, the two outlet-holes, with the hole
1n the valve, form a continuous passage for the r1g s
escape of the compressed air from the piston- = -
chest 3" when the car has passed or the shoe29
has been lifted from the wheel 30. This pis-
ton-chest is also provided with a press-tube,
31, which is a small tube running from the 120

‘main tube 2 and entering the top of the pis-

ton-chest 3', and bending down into the pis-
ton-chest and having that part in the piston-
chest provided with a small piston-head, 31, =~
which is connected with the top of the large 12 -
piston-head 5’ by a small piston-rod, and op- =~
erates to admit compressed air to press the
piston back into position when the valve 7 is
thrown back, as seen in left-hand engine, Fig.
d. The piston-head b5’ fits closely in the in- 1 30
terior of the piston-chest 8/, and is packed with o

of this stem 26 engages cogs or threads in the | a saucer-shaped piece of leather, which presses |
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' against the walls of the chest wlen the com-
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pressed air islet into the piston-chest through
the valve7. Thispiston-head issupplied with
a piston-rod, 34, which passes through the top
of the chest 8. This piston-rod is supplied
with cogs, whicl engage cogs in the cogged
wheel 35, which is permanently fastened on
the end of theshaft 16. To this shatft 1s per-
manently attached a ratchet - wheel, 33, and
next to this ratchet-wheel is hung the wheel
17, so that it will revolve on the shaft. To
this wheel is attached a pawl, 32, which en-
oages the ratchet-wheel 33. -
The uprights 36 36 and cross-pieces 37 37 con-
stitute the frame-work which supports the ma-

chinery, and 45 is an ordinary cap o covering

for each engine. Now, when thelever 8 18
pressed down by the action of the shoe 29 on
the wheel 30, the compressed air 18 admitted
into the chest 8/, and the piston is forced up,
the cogs on the piston-rod will engage the cogs
on the spur-wheel and cause 16 1O revolve,
which in turn causes the ratechet-wheel to re-
volve,and it engages the pawl 52, which causes
the wheel or drum 17 to revolve,which engages
the shoe 21 when it is pressed down upon 16

by the operator, and thus propels the car along

the track until the car has passed over and onto
the next wheel, or until the shoe 29 releases
the wheel 30, and by the action of the com-
pressed air on the piston-head valve the valve
7 is thrown back and shub, as seen in the left-
hand engine in Fig. 3, and an outlet made

for the compressed air through the outles- |

holes. When this is done, the pressure of the
air from the small press-tube 31 on the top of
the piston-head 31" causes the piston-head 5’
to be thrown back in position at the bottom of
the chest, thus placing it in position for an-
other action. |

The engines 2 2’ 2" are situated along the en-
tire track at proper intervals to always engage
the car at some point. From the foregoing
part of this specification 1t is obvious that a
car can be operated at any desired speed; that
the road ean cross and recross other roads or
itself without hinderance; that the road can be
run with less loss of power, there being little
or no friction; that it is perfectly noiseless, all
the machinery being underground; that 1t will
be no impediment to travel over the street
where it is placed, there being nothing pro-
truding above the surface but a small part of
the periphery of the wheels 17 anG wheels 30,
which ean be stepped upon without injury to
the animal or to the road or run upon by a
wagon with like effect.

Now, what I claim, and for which I ask Let-
ters Patent of the United States to be granted
to me, 18S—

1. A street-carroad havingaseries of wheels
in the road-bed, a continuous steam or com-
pressed-air tube along the line of the road, and
o series of snitable engines automatically op-
erated, whereby the wheels are caused to re-
volve and the car propelled.

[

‘the car is propelled

9. In a street-car road, a series of wheels sit-
aated in the road-bed and operated upon by
compressed air or steam from a continuous air
or steam tube operating to cause the wheels to
revolve and to propel cars, substantially as
above described.

3 A shoe running laterally along the bot-
tom of the car and attached thereto by mov-
able parallel arms set at an acute angle with
the bottom of the car, in combination with an
upright stem passing through the frame-work
of the car and having screw-threads engaging
female threads in the frame-work; and a ring ab
-+ lower end and a hand wheel or crank at the
top, said ring engaging lips in one of the par-
allel arms, whereby the shoe 18 elevated or-de-
pressed upon the wheels in the road-bed and
along the track.

4. In a street-car road, a shoe running lat-
erally along the bottom of the car and attached
thereto and adapted to be raised irom or de-
pressed upon wheels in the road-bed, In com-
bination with another elongated shoe running
laterally along thebottom of the carand adapted

g
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to move up and down in parallel planes with .

the bottom of the car and adapted to open

valves along the compressed-air OT steam pipe, -

all operating to cause the steam O compressed

air to act on the rotating head and cause the «

wheels to revolve, and at the same time to im-

pinge the shoe
enuse the car to move along the track, sub-
stantially as deseribed. -

5 In a street-car road, a series of outlet-
valves placed along the mainalr orsteam pipe

apfiam
L]

and communicating therewith, 1n combination
with an elongated shoe attached underneath
ihe bottom of a car and moving along with the
car, and adapted to be moved up and down
through successive parallel planes with the bot-
tom of the car equally throughout its entire
length, so as to press aniformly on the arms of
the valves as the car moves along, operating
to open the valves 1n proportion as the shoe 18
depressed and the car I8 passing and allow the
valves to close when the car has passed.

6. In a street-car road,a cylinder communi-
cating with 2 main compressed-air tube and
receiving compressed air or steam therefrom,
and incasing a rotating head and provided
with an escape-hole for the escape of com-
pressed air, 1n combination with a wheel or
drum impinging upon a shoe attached to a car,
operating to move the car along the track by
the action of the compressed air in the main
tube pressing upon the rotating head in the
cylinder. |

7. In a street-car road, the combination of
o stem having a serew on the end engaging a
female thread in the body of a ear and a pro-
jecting ring or shoulder engaging jaws of a le-
ver, in combination with a shoe attached to &
car by pendent arms, said stem, when turned,
operating to raise the shoe or lower the same
equally in all its parts from end to end.

3. In astreet-car road, the combination of

upon the revolving wheels and
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an upnght stem situated inside of ahke ‘Stem,  all operating to raise and lower the shoe
~and provided at the lower end with a screw equally in all its parts from end to end. m
and in the body of the stem with a flange or In witness whereof I have hereunto set .m
projecting ring engaging a groove in the out-’ hand on this 15th day of September, 1887.

side stem and adapted to turn in the outside W’M M. DCOLES
‘stem, but not move up or down, in combina- |  Attest: |
tion mth an adjustable shoe runmnﬂ' along WALTER C. OARR '

the car lonmtudmally and attached - theret{), ] V. C. CARR, Jr.
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