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do cll wiom it mary concern:

Beitknownthatl, WarrerJ. BeELL,acitizen
of the United States, residing at Lios Angeles,
in the county of Lios Angeles and State of Cali-
fornia, have invented certain new and use-
tul Impl ovements in Hlectro ¥luid-Pressure
Switching Mechanism: and I do hereby de-
clare the following to be a full, elear, and ex-
act description of the invention, such as will
enable othersskilied in the art to which 1t ap-
pertains to malke and use the same.

This invention, which relates fo railway
switching mechanisms, contemplates an 1m-
proved fluid-pressureswitching appliance and
electric actuating means therefor, said means
belng set 1n motion by an opemtm@ mrcmt
established through the medium of a "' start-
ing-circuit,” the operating-circuit not being

dependent for its maintenance upon an elec-

trically-charged magnet.

The invention 1s an improvement on the
switching mechanisms forming the subjects-
matter of my applications for patents filed
May 21, 1903, and July 25, 1903, Serial Nos.
158,144 and 166,953, and differs from these
prior constructions in the respect above point-
ed out and also in the use ot a double-acting
pump in lieu ot the single-acting compressors
of the former mechanisms.

The invention 1s set forth in detail in the
following desceription, In connection with
which reference is to be had to the accompa-
nying drawings, illustrating the improvement

in its preferred form of embodiment, it be-

ing understood that various changes may be
made therein without exceeding the scope of
the conciuding claims.

Tn the draw; ines, Figure 1 1s a plan view of
arailway-switch and switching mechanism em-
bodying my invention. Fig. 2 iz an eleva-
tion of the fluid-pressure pump and electrical
operating and controliing means therefor.
1o, 3 18 a perspective view of the starting-
circuit-makine means. Fig. 41s an elevation

of the circuit-making means for interrupting

the operating-cirenit.  Fig. 5 is a detail view

of the role-changer for the pump-actuating

solenoid-magnets. Kig. 6 1s a view of the

contact - arm forming a part of the pole-
noer.

Referring to the drawings by numerals, 11
denote the main track-rails and, 2 2 are the
divergent track-rails.
of the usual pivoted type, and as the means
for moving said tongue 1 prefer to employ
a piston 3, havinge rod connection with the
tongue and slidably arranged in a cylinder 4, to

which fluid under pressure, preferably oil, 1s

supplied by a pipe 5. A pipe6, leading from

i thecylinder, is employved to vent the latter of

air and any oil-leakage. The piston and switch-
tongue are retracted by a spring 7.
On a pole 8atthe switch 1s supported a cas-

ing 9, the lower end of which forms a tank

for the oil and to whieh the pipes 5 and 6 con-
nect, as shown more clearly in Fig. 2. In
the oil-tank is a double-acting pump, the cyl-
inder 10 of which 1s supported by a base 11.
An intake-pipe 12, having a screened inlet 13
and a check-valve 14, leads into the upper end
of the cylinder, and 15 1s the outlet-pipe for
the npperend ot the cylinder, having a check-
valve 16. An intake - pipe 17, having a
screened 1nlet 18 and a check-valve 19, leads
into the bottom of the pump-cylinder, and 20
1s an outlet-pipe which may connect with the
pipe 17 and which 1s equipped with a check-
valve 21. The pipes 15 and 20 commonly
connect with the pipe 5 through the medium
of sultable couplings or joints, and 22 is a
valve at a discharge-outlet of said pipes with-
in the tank, said valve having a stem-arm 23.

The pump-piston 24 1s reciprocated through
the medium of two pairs ot solenoid-magnets
25 26 and 27 28, each pair being connected by
a yoke 29 and cores 30 30, the latter extend-
ing approximately one-third of the distance
through the magnetic field. The yokes 29 29
have end connection with supporting-brack-
ets 31 31, of non-magnetic material. Iach
pair of magnets is provided with yoked arma-
tures 32 32, the yokes 33 33 being united by

rods 34 34, pretemblv of brass, ‘md the lower

yoke bemﬂ connected with the piston-rod 35,

but insulated therefrom by an 1nter posed

block 36 of insulating material to prevent

orounding of the armatures.

37 18 the main trolley or feed wire, and 38
1s the trolley-wire for the diver gent track.
Adjacent to and parallel with the main wire

The switch-tongue 1s
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37 at a point in advance of the switch is a |

contact 39, and 40 1s a wire leading theretrom
to a solenoid-magnet 41 in the casing 9, said
magnet being connected to a companion mag-
net 42 by a wire 43. Leading from the wire
43 15 a wire 44. On the divergent trolley-
wire 1s a circult-maker 45, consisting of a
block of insulating material, on which is fixed
one end of a spring contact-arm 46, having
1ts Tree end in the path of the trolley-wheel
47, whereby a circuitis closed when said wheel
oontaot% with the arm, as shown in Fig. 4. A
wire 48 leads from the magnet 42 to said arm
46. The cores of magnets 41 42 are connect-
ed by a yoke 49, the cores each extending into
its respective magnet a distance equal, ap-
proximately, to one-third of the length of the
field.

50 1s the armature, which moves forwardly
and rearwardly, dependent upon which of the
magnets 1s energized.

51 1s a lever pivoted at 52 and having three
arms, one of which, 53, has pin-and-slot con-
nection with the armature 50. Another arm,
54, of the lever is connected with the valve-
arm 23 by a rod 55, in which is an insulating-

Jjoint56.  57is the third arm of the lever, hav-

Ing at 1ts extremity an insulated contact 58,
connected with the trolley-wire 37 by a con-
stantly-charged wire 59. A contact 60, lo-
cated in the path of movement of the contact
58, 18 connected by a wire 61 with the ground.
and 1n sald wire 61 is a group of lights 62.

A wire 63 leads from the contact 60 to a con-

tact-arm forming a part of the pole-changer,
presently to be described. A wire 64 con-
nects the wire 43 with magnet 26, and mag-
net 28 1s connected to the ground by a wire
65, to which is connected the wire 44.

66 and 67 are respectively wires connect-
ing the pairs of magnets 25 26 and 27 28.
Leading from the magnet 271sa wire 68, which
18 connected with one spring contact-arm 69
of the pole-changer 70, and 71 is a wire con-
necting magnet 25 Wlth another spring con-
tact-arm 72 of said changer.

73 is an msulatmo‘—b‘xr set between the con-
tacts 69 72 at an angle, as shown in Fig. 5.

Secured to and extending from the upper
yoke 33 is an arm 74, carrying at its outer
end two spring contact-arms 75 75, insulated
from the arm 74, and to which is connected
the wire 63.

Mounted on the car-roof adnoent to the
trolley-pole is a hinged insulated pole 76,
having at its upper end a contact 77 ] which
1s adapted to bridge the trolley-wire and con-
tact 39 when the pole 1s elevated to the posi-
tion shown in ful
accomplished by the car operator through the
medium of the cable 78 and handle 79. The
pole is retracted by its weight, the retracted
position being shown in dottod linesin Kig. 3.

80, Fig. 2, 1s a cable, one end of which is
attached at 81 and the other end of whic

] lines in Fig. 3, which is
p)

1S

I

| sald magnet.

-15 and 21 to the switch-tongue piston.
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within reach of the car operator. The cable

1s Intermediately passed around a sheave 82,
and a cable 83 connects the cable 80 with the
arm 54 of lever 51.

In practice the operator of a car to be
switched elevates the pole 76, and a circuit
being closed between the trollev—wn e and con-
tacts 77 and 39 current flows by the wire 40
to and through the magnet 41 and from thence
to ground b_v the wires 43, 44, and 65. The
magnet 41 being enewued the armature 50
13 moved to the right to looh the three-arm
lever 51 and effect | the seating of the valve 22
by the rod 55 to close the outlet of the pipes
15 20 and to bring the contact 58 into engage-

‘ment with the oontaot 60, whereupon current

flows from the trollov—mre through wire 59,
contacts 58 60, wire 63, contacts 75, the SPring-
contact 69, wire 68, magnet 27, wire 67, mag-
net 28, a,nd thence bV wire 65 to oround. The
magnets 27 28 being energized, the pump-pis-
ton 1s elevated and, “the valve 25 being seated,
oil under pressure is forced through the pipes
When
near the end of the upcstrohe of the piston,
the contacts 75, which have been deflected by
the inclined ba,r., snap from the end of the lat-
ter and break
28, and by engagement with the spring-con-
tact 72 a circuit is established through the
magnets 25 26 through the medium of the
wires 71, 66, 64, 43, 44,_&1161 65 and the de-
scribed connections with the contacts 75. At
the end of each stroke of the double-acting
piston a change 1n polarity ocecurs throuo‘h
the medium of the contacts 75, which act as
a snap-switch. The car havi 1Ing entered the
divergent track, the trollov-wheel by engage-
ment Wlth the contact 46 closes a circuit
through the magnet 42, the current flowing
from the trollev -wire throuﬂh the wheel 47
contact 46, wire 48, magnet, 42 wire 43, wire
44, and wire 65. It Wl“ be understood that
tho energization of the starting-magnet 41 is
of but. Short duration; ‘but inasmuch as the
lovor 51 1s counterbalanced 1ts rocked posi-
tion 1s maintained after the deénergization of
The energization of the mag-
net 42 retracts the armature 50 and restores
the lever to normal position, breaks the op-
erating - circuit, and unseats the valve 25,
wher eupon the Sw1toh-tonﬂ'uo 1S returned bv
1ts spring to first position.

The switch-tongue may be retracted or set
to straight track by breaking the operating-
circult through the medium of the cable R0,
which 1s so attaohod as to prevent excessive
movement of or jar to the armature 50, the
limit of movement to the left of said arma-
ture being fixed by the taut condition of the
rope between the point 81 and sheave 82.
This hand means for breaking the operat-

| Ing-circuit 1s especially advantageous when

throuoh accldent the tr olley -wheel leaves the
dworﬂ ent wire.
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It will be understood that the lights 62 are

in circult when the switeh is thrown to direct

the car onto the divergent rails and consti-
tute the signal to the operator that the switch
15 S0 seft.

I claim as my invention—

1. A switching mechanism comprised of a
switch element, fluid actuating means includ-
ing a double-acting pump for moving said ele-
ment, solenoid-magnets for reciprocating the
pump-piston, and a pole-changer for the mago-
nets operated in the movement of the magnet-
armatures.

2. A switching mechanism comprised of a
switch element, fluld actuating means includ-
1ng a double-acting pump for moving said ele-
ment, solenoid-magnets for reciprocating the
pump - piston, and a pole - changer for said
magnets consisting of a contact carried by a
moving part, spring-contacts each electrically
connected with one of said magnets and alter-
nately engaged by said contact, and an in-
clined bar between the spring - contacts for
deflecting the contact whereby the latter is
snapped from one contact to the other at the
end of 1ts movements.

3. ‘A switching mechanism comprised of a
switcli element, fluid actuating means includ-
ing a double-acting pump for moving said ele-

ment, solenoid-magnets for reciprocating the.

pump- piston, a fiexible forked contact car-
ried by the magnet-armature
cach clectr 1@.:111y connected with one of said
magnets, and an inclined insulation-rod be-
tween the spring-contacts, said forked con-
tact being 1nterposed
tween the rod and spring-contacts and ar-
ranged to snap from one contact to the other
at the end of 1ts movements.

, spring-contacts

In 1ts movements be-

4. In a switching mechanism, a feed-wire;
a wire 10 parallel relation thereto, and a con-

tact-maker supported on the car to bé elevated
to bridge said wires. '
5. In a switching mechanism, fluid - pres-

sure means for operating the switch 1ncluding

apump, avalveinthe fluid-pressure discharge-
pipe, solenoid-magnets for reciprocating the
pump-piston, starting and stopping solencid-
magnets, an armature between said last-named

magnets, a three-arm lever connected with:

sald armature and with said valve, and a con-
tact in the operating-circuit arranged in the
path of a contact on one of the lever-arms.

6. In a switching mechanism, a pair of
yoked end-to-end solenoid-magnets, an arma-
ture movable by said magnets, a pivoted le-

ver connected with said armature, a contact

In the path of a contact on said lever, and
hand means for retracting said lever consist-
ing of a cable or the like fixed at one end and

attached intermediately to said lever.

7. In an electro fluid - pressure switching
mechanism, a pair of yoked end-to-end solen-
old - magnets, an armature movable by said
magnets, a valve 1 the fluid - pressure dis-
charge-pipe, a pivoted three-arm lever con-
nected at one arm with said armature, a rod
having an insulation-joint and connecting an-
other arm with said valve, and an operating-
circult contact in the path of movement of a

contact on the third arm of said lever.

In testimony whereof Laffix my swnature n
presence of two witnesses.

WALTER J. BELL.

Witnesses: _
E. A. WATERMAN,
C. S. CoOLEMAN.
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