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To all whom & may concern.:

Be it known that I, Ray A. Crarp, a citi-
zen of the United States, residing at Los
Angeles, in the county of Los Angeles and

& State of California, have invented certain
new and useful Improvements in Combina-
tion Railway Cars, of which the following
is a specification.

This invention relates to railway cars and

16 more particularly to one-man operated cars.

One of the objects of the invention is to
provide a one-man operated car which may
be -operated singly, or as a train when con-
nected to other cars. ‘

Another object is to provide a one-man op-
erated car in which the operator is located
in the front right hand corner, and the en-
trance and exit doors located at the rear of
the operator so that the operator may al-
ways see the door steps, thus avoiding step
accidents which are common in the present
type of one-man cars. ' ‘

Another object is to provide a one-man op-
erated car with double, or entrance and exit
25 Joors, whereby the car may be rapidly
loaded or unloaded, and door accidents
avoided. ,

A further object is to provide a one-man
operated car with an entrance and an exit
door, and with a door operating apparatus
actuated by a single handle for opening or
closing either door independently, or for
opening or closing both doors together.

‘With the foregoing and other objects in
view the invention consists in the features of
construction, combination of elements and
arrangement of parts hereinafter described
and pointed out in the claims.

Referring to the drawings which form a
part of this specification :
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Figure 1 is a fragmentary horizontal sec-.

tion of a one-man-operated car embodying
my invention taken substantially on line
i—1 of Figure 2. o

Figure 2 is a fragmentary side elevation
of the car as shown in Figure 1.

Figure 8 is a cross sectional view of o
portion of the step operating apparatus
taken on line 8—38 of Figure 2. , :

Figure 4 is a horizontal sectional view of
the step operating apparatus taken on line
44 ot Figure 2. ’

Tigure 5 is a side elevetion of the door

and step operating apparatus.
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Tigures 6, 7 and 8 are horizontal sections 88
of the door and step controller taken on line
6—6 of Figure 5, showing the controller in
positions respectively for opening the en-
trance door, for opening both the entrance
and exit door and for closing both of said @0
doors. ‘

Figure 9 is a vertical section on line 9—9
of Figure 8.

Figure 10 is a view similar to Figure 3
of a modified form of step and operating 95
apparatus for high cars.

In the drawings 1 indicates the truck and
9 the body of a passenger car mounted on
said truck. In the front right hand corner

_of the car body are located a power control- 7¢

ler 8, a door and step controller 4, a fare
box 5 and an operator’s seat 6. In the rear
left hand corner of the car body, which be-
comes the front right hand corner when the
car travels in a reverse direction the parts
8, 4, 5 and 6 are duplicated. At the rear of
each fare box 5 and seat 6 are located an en-
trance door 7 and step 8 and an exit door 9
and step 10. The location of the parts 3,
4, % and 6 in said corners provides for a
continuous aisle 11 through the car, there
being doors 12 in the ends of the car at the
ends of said aisle, whereby communication
may be established between the ends of the
car and the ends of other cars constructed
with continuous aisles and end doors, should
the car be coupled to said other cars, thus
providing a one-man-operated car which
mav be operated singly or to pull a train.

The entrance door 7 is mounted to slide ©
forwardly into open position in the guides
13 inside the side walls of the car body while
the exit door 9 is mounted to slide rearward-
iy into open position in the guides 14 inside
said side walls. A dividing rail 15 extends
within the car body from a point between
the doors 7 and 9 and a rail 16 extends in-
wardly from the rear edge of the exit door
9 whereby an entrance 17 and an exit 18 are
provided in the car body, leading from door i0¢
7 and to door 9 respectively.

The operating mechanism for the entrance
door 7 and step 8 comprises an air cylinder.
20, a piston 21 in said cylinder, & piston rod
92, a link 23 connected at one end te said.
piston rod, 2 lever 24 connected at one end to
¢he other end of sazid link and at its other
end loosely comnected to the forward edgs
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of said door, a link 95 is connegted at one

~ end to the piston rod 22, a bell crank 26 is

connected at one end to the other end of the
link 25, a link 27 is connected at one end to
the other end of said bell crank and at its
other end to an arm 28 projecting rearward-
ly from the entrance step 8. The ends of
the link 22 are connected to the bell crank 26

-and step arm 28 by the universal joints 29
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and 30 respectively. The cylinder 20 is
suspended on a bracket 81 from the floor

32 of the car body 2. The forward end of-

the piston rod 22 is slidable in a bearing 33
suspended from the floor 32. The lever 24
and the bell crank 26 are pivoted at 34 and
35 on a bracket 36 depending from the car
floor.. The door step 8 is pivotally mounted
at 37 on the brackets 38 depending from the
car floor. R -

The operating mechanism for the exit
door 9 and step 10 comprises an air cylinder
40, a piston 41 in said cylinder, a piston rod
42, a link 43 connected at one end to. said
piston rod, a lever 44 connected at one end
to the other end of said link and at its other
end loosely connected to the rear edge of the
exit door 9, a link 45 connected at one end
to the piston rod 42, a bell crank lever 46
connected at one end to'the other end of the
link 45, a link 47 connected at one end to the
other end of said bell crank and at its other
end to an arm. 48 projecting rearwardly
from the exit step 10. The ends of the link
47 are connected to the bell crank 46 and to
the step arm 48 by universal joints 49 and 50
respectively. The cylinder 40 is suspended
from the car floor 32 on a bracket 51. The
rear end of the piston rod 42 is slidably
mounted in a bearing 52 suspended from the
car floor. The lever 44 and the bell crank
46 are pivoted at 53 and 54 respectively on a
bracket 55 depending from the car floor.
The exit door step 10 is pivoted at 56 on the
bracl-ets 38 depending from the car floor.

The door controller 4 comprises a pedestal

- 80 mounted on the floor of the car and a

50

55

60

65

rotarv valve 61 is pivotally mounted on top
~f s~id pedestal by means of a journal 62
~nd hearing 63. said journal upstanding
from the tov of the valve and said bearing
"eino formed on the end of an arm 64 which

“evtends npwardly from the top of the pedes-

tal ortside the valve and over the top of the
valve. - The valve is operated by a- single
handle 65 secured to the upper end of the
iorrnal 62 above the bearing 63. A plu-
~1'ty ~f pipes 66. 67. 68. 69, 70, 71 and 72
oxtend unwardly through the pedestal. The
nipe 66 1s an ‘air service pipe and extends
from an air tank 73 upwardly through the
center of the pedestal, said tank being se-
cured to the underside of the car body and
contains air under pressure which is sup-
plied thereto by an air pump not shown.

The pipe 67 connects to one end of the cylin- -
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det 20, and the pipe 68 connects to the other -

end of said cylinder. The pipes 69 and 70
connect to the-ends respectively of thé cylin-
der 40. The pipe 71 connects to the pipe 70,
there being a check valve 74 in the pipe 71
to prevent air entering the pipe.from the
pipe 70 but which allows air to pass from

pipe 71 into the pipe 70. The pipe 72 con-

nects. to the pipe 69, there being a check
valve 75 in the pipe 72 to prevent air from
entering said pipe from the pipe 69, but
which allows air to pass from pipe 72 into

the pipe 69. A pipe 76 connects the pipes:

67 and 71 and a check valve 77 is located
in the pipe 76 to prevent air passing there-
through from pipe 67 into pipe 71, but to

allow air to pass from pipe 71 to pipe 67 .
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through. pipe 76. A pipe 78 conmects the

pipes 68 and 72, there being a check valve
79 in the pipe 78 to prevent air passing
through said pipe from pipe 68 to pipe 72
but to allow air to pass through the pipe 78
from pipe 72 to pipe 68. The valve 61 is
provided with a radial port 80 and with an
arcuate port 81 which open through the
lower side of .the valve and the port 81 is
provided with an outlet 82 leading into the

atmosphere. TLocal webs 83 and 84 integral .

with the valve 61 extend across the lower side
of the port 81 flush with the lower face of the
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valve, On the handle 65 is formed a depend-

ing arm 85 in the lower end of which is
mounted a spring latch 86 for engaging
notches 87 in the upper end of the pedestal
60 to hold the valve, 61 in position ‘with the
outer end of its port 80 in register with the
upper end of either pipe 67, 68, 69, 70, 71
or 72, the inner end of the port 80 at all
times connecting with the upper end of the
air service pipe 66, ’

In Figure 10 T have illustrated a modified -

form of step and operating apparatus suit-
able for high cars, or cars which require
more than one step, it being understood that
this other step will be applied at both the en-
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trance and exit. In this form of my inven- -

tion I provide an additional step 90 below
and ontwardly of the step 10, which step 90

is carried on the outward ends of the levers
91, pivoted at 92 to the lower ends of the
arms 98 depending from the lower ends of
the brackets 38. The link 47 is formed with
a depending arm 94 which is connected by a
ball joint 95 to an arm 96 extending rear-
wardly from one of the levers 91. :
.. By means of the link 94, arm 96 and levers
91, the step 90 will be let down and folded
up with the step 10, the step 90 folding
against the step 10. - ‘ L

.When the port 80 communicates with the
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pipe 67 the pipes 68 to 72 communicate .

with the port 81. Air under pressure
passes from pipe 66 through port 80,

through pipe 67 into the forward end of the '

cylinder 20 and forces the piston 21 and

130
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rod 22 rearwardly, whereupon the entrance

-door 7 is opened through the medium of the

link 23 and lever 24 and the step 8 is low-
ered through the medium of link 25, bell
crank 26, link 27 and arm 28, At the same
time air is forced by the piston 21 out of
the rear end of the cylinder 20 through the
pipe 68, port 81 and outlet 82 into the at-
mosphere. The check valve 77 prevents
any air from passing from pipe 67 through
pipes 76 and 71 and out through the valve
61 and check valve 79 prevents air from
passing throungh pipes 78 and 72.

To close the door 7 and raise the step 8
the valve is turned until the port 80 regis-
ters with pipe 68. Compressed air passes
from the pipe 66 through port 80 and pipe
68 into the rear end of the cylinder 20 and
forces the piston 21 and rod 22 forwardly,
whereupon the door is closed through link
23 and lever 24 and the step 8 is raised
through link 25, bell crank 26, link 27 and
arm 28. Air is prevented from passi
from the pipe 68 into pipes 69 and T2 alrlfi
out through the valve by the check valve 79.
Air in the forward end of the cylinder 20
passes out through the pipe 67, valve port
81 and outlet 82 into the atmosphere.

To open the door 9 and lower step 10 the
valve 61 is turned so that port 80 registers
with the pipe 70. Compressed air passes
from pipe 66 through port 80 and pipe 70
into the rearward end of the cylinder 40
and forces the piston 41 and rod 42 for-
wardly, whereupon. the door is opened
through the link 43 and lever 44 and the
step 10 is lowered through link 45, bell
crank 46, link 47 and arm 48. Air is pre-
vented from passing from the pipe 70 out
through the pipe 71 into the atmosphere by
the check valve 74. Air passes out of the
rear end of the cylinder through pipe 69,
valve port 81 and outlet 82 into the atmos-
phere,

To cloge the door 9 and to raise step 10
the valve is turned until the port 80 regis-
ters with pipe 69. Compressed air passes
from pipe 66 through port 80 and pipe 69
into the forward end of the cylinder 40 and
forces the piston 41 and rod 42 rearwardly,
whereupon the door 9 is closed through link
43 and lever 44, and the step 10 is raised
through link 45. bell crank 46, link 47 and
arm 48. Air is prevented from passing
from pipe 69 into pipe 72 and out through
valve 61 by the check valve 75. Air passes
out of the forward end of the cylinder
through pipe 70, valve port 81 and outlet 82
into the atmosphere. :

To open both doors and lower both steps
the valve is turned so that the port 80 reg-
isters with the pipe 71 and the webs 83 and
84 cover the upper ends of the pipes 67
and 70 respectively. Compressed air passes
from pipe 66 through port 80, pipe 71, pipe

8

76 and pipe 67 into the forward end of the
cylinder 20, and from pipe 71 through pipe
70 into the rear end of the cylinder 40,
whereupon the piston 21 and rod 22 are
forced. rearwardly and the piston 41 and
rod 42 are forced forwardly, and the doors
7 and 9 are both opened and the steps 8 and
10 are lowered through the parts and in
the manner above described. Aijr cannot
pass out of the pipes 67 and 70 because they
are closed by the valve webs 83 and 84 re-
spectively, and air cannot escape through
the pipes 76 and 71 into the atmosphere be-
cause of check valves 77 and 74. Air passes
out of the rear end of the cylinder 20
through pipe 68, and valve port 81 and out-
let 82, and air passes out of the forward
end of the cylinder 40 through pipe 69, valve
port 81 and outlet 82.

To close both doors and raise both steps 3

the valve is turned so that the port 80 reg-
isters with port 72 and webs 83 and 84 close
the upper ends of the pipes 68 and 69 re-
spectivelv. Compressed air passes from
pipe 66 through port 80, pipe 72, pipe 78
and pipe 68 into the rear end of the cylin-
der 20, while air also passes from pipe 72
through pipe 69 into the forward end of the
cylinder 40, whereupon the piston 21 and
rod 22 are forced forwardly and the piston
41 and rod 42 are forced rearwardly and
the doors 7 and 9 are closed and the steps
8 and 10 are raised through the medium of
the parts above described. Air cannot es-
cape through pipe 72 to the atmosphere be-
cause of the check valves 79 and 75. Air
cannot pass out through the pipes 68 and 69
because they are closed by the webs 83 and
84 respectively. Air passes out of the for-
ward end of the cylinder 20 through pipe
67, port 81 and outlet 82. Air passes out of
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the rear end of the cylinder 40 through the .

pipe 70 and valve port 81 and outlet 82.

Having thus described my invention what
1 claim is:

1. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door controlling means
located in the front right hand corner of
said body, a door in the car body at the rear
of said control station, and door operating

.apparatus controlled by said door control-

ling means for opening and closing said
door. '

2. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door controlling means
located in the front right hand corner of
said body, an entrance door and an exit
door in the car body at the rear of said con-
trol station, and door operating apparatus
controlled by said door controlling means
for opening and closing said doors.

3. In a one-man-operated car, a car body,
2 control station comprising a power con-
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trolling means and door controlling' means
located in the front right hand corner -of

said body, an entrance door and an exit -

door in the car body at the rear of said con-

- trol station, and door operating apparatus

controlled by said door controlling means
for Qgening and closing said doors together
or independently of each other. :

- 4. Ina one-man-operated car, a‘car body,
a control station comprising a power con-
trolling means and door and step controlling

+means located in the front right corner ot

said body, an entrance door and step and
exit door and step on said car body at the

~rear of said control station, and door and

step operating apparatus controlled by said
door and step controlling means for opening

- or closing said doors and lowering or raising
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said door steps together or independently of
each other. . :

5. In a one-man-operated car, a car body,
a control station comprising a power con-

trolling means and door and step controlling

means located in the front right corner of

the car bedy, a sliding door and swinging.

step on the car body at the rear of said con-

trol station, a cylinder and piston, said door

and step controlling means controlling the
admission of air into said cylinder and the
escape of air therefrom, a rod connected to
said piston, a lever connected at one end to
said door, a link connected to the other end
of said lever and to said piston rod, a bell
crank, a link connecting said piston rod and
one end of said bell crank, and a link con-
necting the other end of said bell crank and

" sald step.
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6. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door and step controlling
means located in the front right corner of
the car body, a sliding door and swinging
step on the car body at the rear of said con-
trol station, a cylinder and piston, said door
and step controlling means controlling the
admission of air into said cylinder and the
escape of air therefrom, a rod connected to

said piston, a lever connected at one end to -

said door, a link connected to the other end
of said lever and to said piston rod, a bell
crank, a link connecting said piston rod and
one end of said bell erank, and a link univer-
sally connected to the other end of said bell
crank and to said step. .

7. In a one-man-operated car, a car body, .

a control station comprising a power con-
trolling means and door and ste

means located in the front riggt corner of
the car body, a door and step on the car body
at the rear of said control station, and ap-
paratus controlled by said door and step
controlling means for opening or closing

controlling

1,556,077

said door and for lowering or raising said
“step.: :

" 8. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door controlling means

65

located in the front right hand cerner of -

said body, there being an aisle extending

-from end to end through the car, a door in

the car body at the rear of said power con-
trolling means, and door operating appa-

70 -

ratus controlled by said door controlling -

means for opening and closing said door. -
9. In a one-man-operated car, a car body,

a control station comprising a power con-
trolling means and door controlling means-
located in' the fromt right hand corner of

said body, there being an aisle ’extendiné
from end to.end through the car bedy, an

76

80

doors in the end walls of the car body at the

ends. of said aisles, a door in the car body at

the rear of said power controlling means,.

and door operating apparatus controlled by

said door controlling means for opening and

closing said door.

85

10. In a one-man-operated car, a car body,

a control station' comprising a power con-
trolling means and door controlling means
located in the front right hand corner of
said body, an entrance door and an exit door
in the car body at the rear of said control
station, and door operating apparatus con-
trolled by said door controlling means for
opening and closing said doors, and a single
handle for actuating said door controlling
nieans. -

11. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door controlling means
located in .the front right hand corner- of
said body, an entrance door and an exit door
in the car bedy at the rear of said control
station, and door operating apparatus con-
trolled by said door controlling means for

“opening and closing said doors together or

independently of each other, and a single
handle for actuating said door coutrolling
means. . , :

12. In a one-man-operated car, a car body,
a control station comprising a power con-
trolling means and door and step controlling
means located in the front right corner of
said body, an entrance door and step and
exit door and step on said car body at the
rear of said control station, and door and
step operating apparatus controlled by said
door and step controlling means for opening
or closing said doors and lowering or raising
said door steps together or independently of
each other, and a single handle for actuating
said door and step controlling means.

In testimony whereof I affix my signature.

- RAY A. CLAPP.
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