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To all whom &t may concern: o

Be it known that I, WALTER J. BELL, a citi- |

zen of the United States, residing at Los An-

of California, have invented certain new and
useful Improvements in Electric Fluid-Pres-

~ sure Switching and Signal Appliances; and I
- do hereby declare the following to be a full,

10

- contemplates the production of an improved
appliance of this character which, while ca-

clear, and exact description of the invention,

such as will enable others skilled in the art to
which it appertains to make and use the same.
 This invention relates to electrofluid-pres-
sure switching and signaling mechanisms, and

pable of use in conjunction with any suitable
fluid and pressure-creating agent, 1s more es-

- pecially designed for employment in connec-

20

tion with the water-supply of towns and
cities, the approximately constant pressure

of which is obtained by gravity or by the ac-

tion of pumps. -

An object of the invention is the simplifica-

tion of the construction and operation of ap-

pliances of this character whereby durability

is obtained and reliability of action assured,
and the throw of the switching element 1s

.~ more easily and quickly accomplished re-

30

gardless of the location of said element rela-
tive to the switching means. '

A further object of the invention is b0 pre-

- clude displays of false signals in connection

35

with the positions of the switching element,

the signaling means, which forms a part of the.
invention, being brought into action to
~change the signal when the element has

reached its limit of movement, whereby all

~ dangers due to ‘‘split switches” may be
easily avoided.
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- Other objects and ad{ranta;ges are set forth
in the following detailed description of the

‘invention, and in connection with said de-

scription reference is to be had to the accom-
panying drawings, illustrating the mechan-
ism in its preferred form of embodiment, it
being understood that various changes and
lcations may be made therein without
exceeding the scope of the invention defined
by the claims. . ' -

an enlarged plan view, partly in section, of

. S { able in a guide 41.
In the drawings, Figure 1 is a front eleva-

tion of a signal and switch controlling mech-
anism embodying the invention. Ifig. 2 1s

valves and their controlling means. Kig. 4
is a sectional view on line 4 4 of Kig. 2. Iig.
5 is a perspective view of the car-contact and

‘the means for moving 1t.

L)

Referring to the drawings by nﬁméralS, 1

 ther enlarged sectional view of the. maih 55

'60 
‘designates the main-line trolley-wire, and 2

is the trolley-wire for the divergent track.

3 is one of the main rails, and 4 1s the
switch element or tongue. For the purpose
of this description it will be assumed that the
switch-tongue is moved by water supplied at
a more or less constant pressure from city-

‘mains, although the use of this element with
not to be re-

its stated source of supply 1s
garded as a [imitation.

The switch-controlling mechanism 1S COn-
tained in a casing 5, suitably supported, and

70

disposed, preferably, above the same is a

semaphore and light-signal presently to be

described. In the casing is a water-chamber
6, having in its bottom openings 7 8, formed

75

to provide seats for valves 9 10, respectively,

carried by armatures 11 12. The armatures

are fastened af their inner ends to a non-

magnetic bar 13, centrally pivoted on a shaft

14.  The chamber 6 communicates, through |
the openings 7 and 8, with chambers 15 16,

80

from which lead pipes 17 18, and between

i said chambers is an exhaust-passage 19, hav-

ing in its walls openings 20 21, formed to pro-
vide seats for valves 22 23, carried by arms

tending from the valves 9 10 through the
openings 7 8 are rods 28 29, respectively, con-
nected by links with the arms 24 25. Water
under pressure is supplied to the chamber 6
by a pipe connected with a water-main, and

24 25, pivoted, respectively, at 26 27. Kx-

90

a waste-pipe 31 leads from the exhaust-pas- .

sage 19. | | N
The pipe 18 leads into one end of a cylinder

ground, and in which cylinder is a piston

95

32, located in a casing 33 below the surface of
‘the

34 having a stem 35 terminating in a slotted

head 36. A bell-crank lever 37 carries at one
of its arms a pin 38, entering the slot 1n the
head 36, and its other arm is connected by a
link 39 with the switch-tongue rod 40, mov-
The lever 37 is pivotally

IO"C} |

mounted on a pin 42 at one side of the cylin-

der, and a like pin 43 is provided at the other
‘side to allow of the shifting of the lever, as in-

dicated in dotted lines in Fig. 2, to reverse

the switch-throwing means. Fig. 3 is a fur- | the direction of throw of the switch, as will
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65 46, said coils being connected to ground by |

be understood. The pipe 17 leads into the |

opposite end of the cylinder for the retrac-
tion of the piston and tongue, and in the
pipes 17 and 18 are valves 44 45 to be closed

when the cylinder is to be removed for

repairs.

Above the chamber 6 are two magnets 46
47 for the alternate attraction and move-
ment ot the armatures 11 and 10. The coils
of these magnets are connected together by a
wire 48, and a wire 49 leads from magnet 47
to a contact 50, supported adjacent to the
trolley-wire 1. A ground-wire 51 leads from
the wire 48. The car 52 carries the usual
trolley pole and wheel 53, and a constantly-
charged wire 54 leads from the latter to a
contact-arm 65, also carried by the car. The
arm 9o extends upwardly from a lever 56,
pivoted in a bracket 57, to which the wire 54

may be fastened. This bracket is provided |

with two ears, one of which, 58, has an ap-
proximately circular opening 59 for the
Ppivot-pin 60 of the lever, and in the other ear
61 1s a vertical slot 62, confining the other
end of sald pin. A cord or the like 63 is fas-
tened at one end to the long arm of the lever
56 and 1ts other end is within easy reach of
the motorman. If an approaching car is to
switch to the divergent track, the motorman

of said car draws down the cord 63, thereby

rocking the lever 56 and elevating the arm

59, the lever in its movement engaging a

stop 64 on the bracket 57.. In the further
movement of the lever the stop becomes the
fulerum, and by reason of the allowed range
of vertical movement of one end of the pin
60, due to the slot 62, the arm 55 is tilted
into engagement with the contact 50, where-
upon current flows from the. trolley-wire
through the wheel and pole, through wire
54 and contacts 55 50, thence by the wire 49
to and through the coils of magnet 47, and
thence through the wires 48 and 51 toground.
The magnet being thus energized, the arma-
ture 1s moved to raise the valve 10 from its
seat and to seat the wvalve 23. In this
movement also the valve 9 is seated to
close the chamber 6 at this point, and the

-exhaust-valve 22 is unseated. The opening

§ bemng uncovered, water flows under pres-
sure Into the chamber 16 and from thence
‘through the pipe 18 into the forward end of
‘the cylinder 32. The piston is by the in-
coming water moved rearwardly, and throu ch
the described connections the switch-tongue
is thrown in the direction to cause the car
to enter the divergent track. '
Supported by the divergent trolley-wire
at the proper distance from the switch is a
normally open circuit-closer, consisting, pref-
erably, of a contact-arm 65, pivoted inter-

mediatelyin a bracket 66,fixed to the hanger

67. A fixed contact 68 on the bracket is con-
nected by a wire 69 with the coils of magnet

834,704

the aforesaid wires 48 and 51. As the car
passes beneath the circuit-closer the wheel
thereof rocks the arm 65 into engagement
with the contact 68, whereupon current flows
from the trolley-wire 2 through the wheel,
through contacts 65 68, through the wire 69
and coils of magnet 46, and thence through
wires 48 and 51 to ground. The magnet
46 being thus energized, the armature 11 is
elevated and the armature 12 depressed, re-
sulting in the seating of valves 10 and 22 and
the unseating of valves 9 and 23. In this
position of the parts the water in front of the
piston finds outlet through the pipe 18, cham-
ber 16, opening 21, exhaust-chamber 19, and
exhaust-pipe 31, and the piston is retracted
by water under pressure flowing into the
rear end of the cylinder through the now un-

covered opening 7, chamber 15, and pipe 17.
In conjunction with the switching mechan-

1sm there is employed, as before stated, a S10-
nal device in the form of a semaphore 70 for
indicating the positions of the switch-tongue.
The semaphore may have the usual board
and bull’s-eye pivoted on a shaft 71, from
which extends an arm 72, connected with a
piston 73 by arod 74. The piston is slid ably
confined m a cylinder 75, into the ends of
which lead pipes 76 77, communicating, re-
spectively, with the pipes 17 and 18.  In the
pipe 76 is a chamber or casing 78, containin o
a_spring-pressed valve 79, the stem S0 of
which extends through the bottom of the
casing into the path of a shoulder S1 on an
arm 82, fixed to and movable vertically with
the head 36. A similar chamber or casing 83
1n the pipe 77 contains a spring-pressed valve
34, seating 1n a direction opposite to that of
the valve 79 and having its'stem 85 extend-
ing through the top of the casing into the
path of movement of the shoulder 81. The
stems of the valves 79 and 84 are disposed,
preferably, in vertical alinement, as shown.
With the parts in position to efTect the throw
of the switch, that portion of the pipe 77 be-
tween the pipe 18 and the seated valve 84 is
In communication with said pipe 18, and
therefore pressure exists in the casmg 83.
As the piston 34 reaches its limit of rearward
movement the shoulder 81 engages the stem
of valve 84 and unseats the latter, whereupon
water under pressure flows through the pipe
/7 and mto the upper end of cylinder 73,
forcing piston 73 downwardly and MovIng
the semaphore-board and bull’s-eye into dan-
ger position. With the parts positioned to
effect the resetting of the switch, pressure is
present m the pipe 76 and casing 78, the
valve 80 being closed. As the piston 34
reaches 1ts limit of forward stroke the
shoulder 81 engages the stem of valve 79 to
unseat the latter, and pressure flows through
the pipe 76 to beneath the piston 73, where-
upon the semaphore-board and bull’s-eye
are moved 1nto position to indicate a clear
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of the semaphore are obtained only
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when
the switch-tongue is fully thrown, and false

sienaling is prevented and danger Irom |

split switches completely avoided. The
pressures in pipes 76 and 77 exhaust with the

exhaust of the pressures-in. the pipes 17 and

ge

20

18, with which they respectively communi-
cate, as before stated, the valves 79 and 84

being unseated by the returning pressure.

It will be understood that the usual red

eye to indicate dan%er, and there is also em-

ployed an electric light 86, one wire 87 of

which is connected with the trolley-wire or
other source of current, the other wire 88 be-
ing connected to a hand switch-lever 89,
mounted on an insulating-board 90, sup-

ported in front of the magnets. One fixed

contact 91 of the switch is connected by a

wire 92 with the ground-wire 51, and when

- 89 is moved over the contact 91.
sired to show a light during the switching

30

it is desired to have a constant light the lever
If it 1s de-

operation only, the lever is moved over a
contact 93 on the board 90, which contact 18

‘engaged by a swinging contact-arm 94, fixed

to the armature-shaft 14 and movable there-
fore with the armatures. I
95 is a hand-lever fixed to the shaft 14 to

~ be moved by the motorman to throw the

35
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switch in the event of the
trolling means. _,

I claim as my invention— - |

1. In an appliance of the character de-
scribed, the combination of a switching ele-
ment, a fluid-pressure-actuated element, and
a connection between said elements includ-

failure of the con-~

“ing a bell-crank lever adapted to be reversed
to reverse the throw of the switching ele-

ment. |

2. In an appliance of the character de-

scribed, the combination of a switching ele-
ment, a piston, and a connection between the
element and piston including a bell-crank

lever capable of being reversed in position to
reverse the throw of the switching element.

3. In an appliance of the character de-
scribed, the combination with an electric-
ally-operated switching element of a fixed
contact, and. a contact carried by the car,

~ said contact being supported to be moved
- vertically and laterally to engage the fixed

55

contact to close an electric circuit and actu-
ate the switch. - - _
4. In an appliance of the character de-

 scribed, the combination with an electric-

50

ally-operated switching element of a fixed

contact located adjacent to the path of a car,

and a contact carried by the car and adapted
to be moved vertically and laterally into en-
cagement with the fixed contact to close an
electric circuit and actuate the switch.

5. In an appliance of the character. de-

track. Thus the ‘danger ‘and safe positions | scribed, the combination with an electric- 65
ally-operated switching element of a fixed
contact located adjacent to the path of move-

ment of a car, a contact carried by the car

and adapted to be moved vertically and lat-

erally into engagement with the fixed con-~
tact, and hand means for moving the car-

contact to close an electric circuit.and actu-
ate the switch. | - :

6. In an appliance of the ‘character de-

| | | seribed, the combination of a fixed contact
lens is provided in connection with the bull’s- |

located in proximity to path of movement of

a car, an arm-contact carried by the car

mounted to be raised vertically, and means

for laterally tilting the car-contact at the end -

of its vertical movement into engagement
with the fixed contact. |

7. In an appliance of the
scribed, the combination of a switching ele-
ment, a piston operatively connected with
said element, a cylinder for said piston, a
fluid-pressure chamber having pipe connec-
tion with opposite ends of said cylinder, con-

character de-

75

80

nected valves controlling the supply to and

exhaust from said cylinder, a pair of electro-
magnets, and connected armatures at said

magnets operatively connected with said

valves.
8. In an ap

9°.

pliance of the character de-

seribed, the combination of a switching ele-

ment, a piston operatively connected with
said element, a cylinder for said piston, a
fluid-pressure chamber having pipe connec-

| tion with opposite ends of said cylinder, an

exhaust-pipe, connected pairs of valves for
controlling the supply and exhaust pipes, a
connected pair of armatures for moving said
pairs of valves, and a pair of magnets alter-
nately energized to move said armatures.

9. In an appliance of the character de-
seribed, the combination of a pair of magnets
alternately energizable, armatures for said
magnets connected together to move in uni-
son in opposite directions, fluid-supply pipes,

95
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a fluid-exhaust passage, a pair of valves for -

each supply-pipe and the exhaust-passage,
the supply-valve and exhaust-valve of each
pair seating alternately, and a connection be-
tween each armature and each pair of valves.

10. In an appliance of the character de-
seribed, the combination of fluid-supply pas-
sages each having an opening, a fluid-ex-
haust passage having openings, connected

110

115.

alternately-seating valves for controlling

| each supply-opening and the companion ex-

haust-opening, and an armature connected
with each pair of supply and exhaust valves

120

the armatures being connected together to

move in unison in opposite directions.
11. In an appliance of the character de-
scribed, the combination of a switching ele-

‘ment, fluid-pressure means for moving said

element, a signal, and fluid-pressure means

| controlled at the ends of the movements of

125
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sald element for operating said signal the |

controlling means for each of said uid-pres-
sure means Including a pair of connected
valves and means for alternately moving
sald valves,

12. In an appliance of the character de-

‘scribed, the combination of a switching ele-

ment, fluid-pressure means for moving said
element, a signal, fluid-pressure means for

‘moving said signal and connections between

the two means, the signal-moving means be-
Ing operated coincidently with the ends of
movements of the switching element and
controlling means for each of said fluid-pres-
sure means including a pair of connected

834,704

valves and means for alternately moving
sald valves.

13, In an appliance of the character de-
seribed, the combination of a switching ele-
ment, a piston for moving said element, a
signal, fluid-pressure means for operating
said signal including two valves connected to
each other, and means connected with said
piston for alternately moving said valves.

In testimony whereof I
in presence of two witnesses.

WALTER J. BELL.
Witnesses:

W. W. Homan,
CHARLOTTE DEE.

20

athx my signature =g
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