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UNITED STATES

1,806,830

PATENT OFFICE

PAUL J. SIMMEN, OF EDEN, NEW YORK, ASSIGNOR TO SIMMEN AUTOMATIC RAILWAY -
SIGNAL COMPANY, OF EDEN, NEW YORK, A CORPORATION OF ARIZONA

AUTOMATIC TRAIN CONTROL

Substitute for application Serial
' September 5, 1928.

This invention relates to railways-and par-
ticularly to the control of cars or’-trains
thereon. - : ,

An important object of this invention is
an arrangement and construction of train
control whereby trackway means are enabled
to create a plurality of distinctive conditions
upon the car or train, which distinctive con-

ditions may be used to appropriately govern

the train in as many different ways.

In describing the principle of the inven-
tion reference 1s had to an illustrative physi-
cal embodiment illustrated by a single -sche-
matic view in the drawing forming a part of
this specification, which drawing illustrates
the invention as applied to a car.

In the drawing, an ordinary railroad tie
is shown at 1. . Mounted on this tie in the

usual and ordinary manner are the rails 2.

A car is illustrated as being on the rails 2
by the showing of the ordinary axle 3 and the
wheels 4. - Suitably supported on-the ties 1
are train control rails 5, 6 and 7, which are
electrically insulated from the track rails and
consist of short sections of metal approxi-
mately 60 feet long and spaced at suitable lo-
cations along the track. - The train control
rails are inclined at the ends so as to form
ramps in the usual manner such as is shown
inmy prior Patent No. 1,140,623 granted May
25, 1915. Suitably supported on the frame
of the locomotive or car, but electrically in-
sulated therefrom, are three contact shoes 8,
9 and 10, so positioned as to make contact
withtrain control rails 5, 6 and 7 respectively.

Contact shoe 8 is hinged at.11 and when the -

contact shoe slides along the train-control

control rail, a spring 15 forces the contact

shoe to the normal position thus again clos-

ing contacts 12, 13 and 14. -Contact shoe 9 is
hinged at 16 and when notin contact with a
train control rail, it is held by a suitable stop,
not shown, in a horizontal position but when
entering upon a.train control rail, it is tilted
thus compressing a spring 17, and when this
shoe leaves the train control rail, spring 17
forces the shoe back to-the normal or hori-
zontal position.  Contact shoe 10 is hinged

No. 652,691, filed July 20, 1923, and abandoned. This application :Iued'

Serial No. 504,134.

at 18 and when not in contact with a train
control rail; it is held by a suitable stop, not
shown, in-a horizontal position, but when en--
tering upon a train control rail, is tilted, thus
compressing a spring 19, and when this shoe-
leaves the train control rail, spring 19 forces
the shoe back to the normal position.
The:locomotive or car also carries-a polar-
ized relay 20, an alternating current relay 21
with its companion holding coil 22, and a
three position alternating current motor re-
lay 23. These relays control their several
armatures depending upon the character: of:
the energization or the deenergization of-the
relay coils, and the armatures in turn con-
trol the circuits through the several signals
designated as Nos. 1 to 12 inclusive. - ‘While
these ‘devices are designated signals and ‘are
shown as lamps, they may be electro-mag-
netic-devices to  which motion is given, de-
pending upon whether the circuit is- ener-:
gized or deenergized, and such electro-mag-"
netic devices may be used for other purposes
than, orin addition to, the display of signals
to the engineer. - : o
- Train -control -rails 5, 6 and 7, may be
placed transversely in any ‘position in rela-

55,
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tion to the track rails, usually determined by

the clearance lines of the equipment operat-
ing over the railway, but longitudinally they
are of the same length and opposite to each
other. = R T :
~Along the track are located the direct cur-
rent sotirces such-as batteries 24 and 25 and’
an alternating current source 26." A switch
as 27 controls the energization or'deenergiza-

_ tion from batteries 24 or 25 of the train con- -
rail, the shoe is tilted so as to break contacts:

12,13 and 14. When the shoe leaves the train -

trol . rail 5.  When switch 27 is in contact
with spring contact 28, train control rail 5
is positively energized. - When.switch 27 is
in contact with spring contact 29, train con-
trol rail 5 is negatively energized. When
switch 27 is.open, train control rail 5 is de-
energized, insofar as :direct current is con-
cerned. . The current from alternating cur-
rent source 26. for energizing traincontrol
rail 5 in different ways is controlled by a-
switch 30, and the energization or deenergi-
zation of train control rails 6 or 7 from alter-
nating current source 26 is controlled by a
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switch 31. The alternating current source

26 has four terminals representing the zero,,

90° plus, 90° minus and 180° phase posi-
tions. Switch 80 is a two pole, doyble throw
switch hinged at 32 and 38, and when in the
right hand position as shown in the figure,
pole member 34 makes contact with terminal
as 35, and pole member 36 makes contact with
terminal as 37. When switch 30 is in the left
hand position, opposite to that shown in the
figure, pole member 84 makes contact with
terminal 38 and pole member 36 makes con-
tact with terminal 39. The two poles of
switch 30 are connected by wires 40 and 41 to
the zero and 180° terminals of alternating
current source 26. Switch 31, when in con-
tact with terminal 42, connects train control
rails 6 and 7 to the 90° minus and the 90°
plus terminals of alternating current source
26. When switch 31 is open train control
rails 6 and 7 are deenergized. When switch
30 is in the right hand position as shown in
the figure, thus making contact with termi-
nals 85 and 37, and switch 31 is closed, train
control rail 5 is energized with alternating
current of a phase leading with respect to the
phase present in the train control rails 6 and
7, and when switch 30 is in the left hand po-
sition, opposite to that shown in tlie figure,
thus making contact with terminals 38 and
39, and switch 31 is closed, train control rail 5
is energized with alternating current of a
phase lagging with respect to the phase pres-
ent in the train control rails 6 and 7. When
switch 30 is open train control rail 5 is de-
energized insofar as alternating current is
concerned. , ,

Depending upon the character of the ener-
gization of train control rails 5, 6 and 7, or
deenergization, the armatures of relays 20,
21 and 23 assume certain positions, thus clos-
ing a circuit through one of the twelve signal
lamps.

The circuit through signal No. 1 is closed
when train control rail 5 is energized with
positive direct current and also energized
with leading alternating current with re-
spect to alternating current in train control
rail 7 and train control rails 6 and 7 are also
energized.

The circuit through signal No. 2 is closed
when train control rail 5 is energized with
negative direct current and also energized
with leading alternating current with te-
spect to alternating current in train control
rail 7 and train control rails 6 and 7 are also
energized.

The circuit through signal No. 8 is closed
when train control rail 5 is energized with
positive direct current and also energized
with lagging alternating current with re-
spect to alternating current in train control
rail T and train control rails 6 and 7 dre also
energized. ‘

The circuit through signal No. 4 is closed

1,806,830

when train control rail 5 is energized with
negative direct current and also energized
with lagging alternating current with respect
to alternating current in train control rail 7
and train control rails 6 and 7 are also ener-
gized.

The circuit through signal No. 5 is closed
when train control rail 5 is energized with
positive direct current and alternating cur-
rent and train control rails 6 and 7 are de-
energized. )

The circuit through signal No. 6 is closed
when train control rail 5 is energized with
negative direct current and alternating cur-
rent and train control rails 6 and 7 are de-
energized.

The circuit through signal No. 7 is closed
when train control rail 5 is energized with
positive direct current and train control rails
5, 6 and 7 are deenergized with respect to al-
ternating current. .

The circuit through signal No. 8 is closed
when train control rail 5 is energized with
negative direct current and train control rails
5, 6 and 7 are deenergized with respect to
alternating current.

The circuit through signal No. 9 is closed
when train control rail 5 is deenergized in
respect to direct current and energized with
leading current with respect to alternating
current in train control rail 7 and train con-
trol rails 6 and 7 are also energized.

The circuit through signal No. 10 is closed
when train control rail 5 is deenergized with
respect to direct current and energized with
lagging current with respect to alternating
current in train control rail 7 and train con-
trol rails 6 and 7 are also energized.

The circuit through signal No. 11 is closed
when train control rail 5is deenergized with
respect to direct current and energized with
alternating current and frain control rails
6 and 7 are decnergized.

The circuit through signal No. 12 is closed
when train control rails 5, 6 and 7 are de-
encrgized with respect to both direct current
and alternating current.

Switches 27, 30 and 31 may be manually
operable switches suitably housed in a way
station, interlocking tower or dispatcher’s
office or they may equally as well represent
armatures of track relays by which the twelve
different electrical conditions of train con-
trol rails 5, 6 and 7 may be established auto-
matically in a manner similar to that shown
in my prior Patent No. 1,315,346 granted
September 9, 1919, or some of the twelve
conditions may be controlled automatically
by a track circuit and others by manually
operable switches.

Polarized relay 20 controls armatures 43,
44,45, 46 and 47 and polarized armatures 48,
49, 50, 51, 52 and 53. When this relay is
positively energized, its neutral armatures
make contact with contacts 54, 55, 56, 57
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and 58;respect-ivelg and the polamzed arma-

tures will be in t

contacts ‘59, 60, 61, 62, 63 and 64. When

. polarized relay 20 is negatively energized its.

neutral armatures will also make contact with

their respective front contacts, but the polar--

ized armatures will assume the left hand po-
sition, opposite to that shown in the figure,

.and make contact with contacts 65, 66, 67,

68, 69 and 70. When polarized relav 30 is
deenermzed its: meutral armatures will drop
away From the front contacts and 'its arma-
tures 44, 45, 46 and 47 will.make contact with
back contacts 71, 72, 78 and T4.. Polarized

armatures 52 and 53 are members of a pole

changing switch for the purpose of changing
the direction of the flow of current from bat-
tery 75.

The alternatmor current relay 21 controls
armatures 76 and 144 and when the relay is

_energized the armatures will close front con-

tacts 77 and 143 and when deenergized arma-
ture 76 will close back contact 78. The hold-

7 ing coil 22 of relay 21 is controlled by a direct

current stick circuit for the purpose of con-
tinuing ‘the indication after the train has
passed the train control rails as will be more
fully described hereinafter.

The three position, motor type, al’cernatmor
current relay 28 has two windings 79 and 80.

Tts rotor 81 controls a contact arm:82.  The

rotor 81 is so balanced that when one of the
windings of this relay is deenergized, the
rotor will assume the neutral position as
shown in the figure, and in thi position con-
tact arm 82 makes contact. with contact 83.
When windings 79 and 80 of motor relay 23
are enerolzed and winding 79 is energized
with leadmtr current, with respect to WlndHlO‘
80, the rotor 81 will rotate counter- cloclese

'and contact arm 82 will make contact. with.

contact 84, and when WllldlIlO‘S 79 and-80 are
enérgized and the. current, in Wlndmg 79 s

- lwgmg with respect to current in winding

80, the ‘rotor-81 will rotate clockwise, and
contact arm 82 will make. contact with.con-
tact 85, - Contact arm 82 s 1nsulated from
rotor 81 by insulation 86. ..

‘When contact shoe 8isin cont‘wt W1t11 tram

control rail 5, and switch 27 in contact with i
contact 28, polamzed relay 20 is positively.

energized throucrh the following circuit:
From positive pole of battery 24, wire 87,
spring contact 28, switch 27, wire 88 1mped-
ance 89, wire 90, train control rail 5 contact

shoe 8, wires 91 and.- 92, impedance 93 wire

94, polamzed relay.20, wires 95, 96, 97 and 98,
axle 8, wheel 4,track 1alls 2, wires 99 and 100

‘to the neoatlve pole of - battery 94. - When
contact: shoe 81is1in contact with train control

rail 5 and switch 27 is in contact with con-
tact 29, polarized relay 20 is negatively ener-
gized through the following circuit: From
posmve pole of battery 25, wires 101 and 99,

e-right hand position as"
shown in. the figure and make contact with

track rail 2, wheel 4, axle 3, wires 98, 97,96
and 95, polarized relay. 20, wire 94, imped-
ance 93, wires 92 and 91, contact shoe 8, train

‘control rail 5, wire 90, impedance 89, wire 88,

switch-27, spring- contact 29, and wire 102 to
negative pole -of battery 25.. Polarized relay
20 is deenergized when switch 27-is discon-
nected from both spring contacts 28 and 29.

."When contact shoes 9-and. 10 are. in con-
tact with train ‘control rails 6 and 7, and
switch 31 is closed; winding 80 of relay 23 is
energized - through the following  ecircuit:
From minus 90° terminal of alternating cur-
rent source 26, wire 103, terminal 42, switch
31, wires 104, and 105, tlaln control rail 6,
contact shoe 9 wire 106 winding 80, wire 107
contact shoe 10 train control rail T, wires 108

and 109, to plus 90° terminal of alternatmo'_
current source 26. Winding 80 of relay 23

is denergized when switch 31 1s open. When
contact shoe 8 is in contact with train control
rail 5; and switch 30 is in the position shown,
winding 79 is energized with leading alter-
ating current with respect to winding 80,
through the following circuit : From zero ter-
minal of alternating current source 26, wire

40, hinge 32, pole member 34; terminal 35,

wire 110, terminal 39, wire 111, condenser 112,
wires, 113 and 90, train control rail 5, contact
shoe 8, wires 91, 114 and 115, condenser 116,
wire 117, W1nchn0' (9 wires 118 119,96, 97 and
98,axle 3, wheel / 4, track rail 2 wires 120 and
121 terminal 38, wire 122, terminal 37 , pole
member 36, hlIl(Te 33, wire 41 to the 180° ter-
minal. of alternatmg current source -26.
When contact shoe 8 is passing train control
rall 5, and switch 30 is in the posﬂ;lon oppo-
stfe to that shown, winding 79 is energized
with lagging alternatlnd current with re-
spect to winding 80 through the following
circuit: From 180° terminal of alternating

current source 26, wire41, hinge 33, pole mem-.

ber 36, terminal 39 wire 111, condenser 112,.
wires 113 and 90, tram control rail 5, contact
shoe '8, wires 91, 114 and 115, condenser 116,
wire 117 w1nd1n0' 79, wires 118 119, 96, 97
and 98, axle 3, Wheel 4 track rail 2, wires 120
and 121, terminal,SS, pole member 34, hinge

- 82, wire 40 to zero terminal of alternating cur-

rent source 26. When switch 30 is open, Wmd—
ing 79 is deenergized.
When contact shoe 8 .1is in contact with -

_train control rail 5, and switch 80 is either in
~ the left hand or the right hand position, relay

21 will be energized through the following
circuit: From zero terminal of alternating -
current source 26, wire40, hinge 32, pole mem-
ber. 84,‘terminal.35, wire 110, terminal 39,
wire 111, condenser 112, wires 113 and 90,
train control rail 5, contact shoe 8, wires 91,
114, and 123, condenser 124, wire 125 relay
21, wires' 126 119, 96, 97 and 98 axle 3, ' wheol
4, track rail 2 wires 120 and 121 terminal 38,
wire 122, termmal 37, pole member 36, hmge

: 83, and wire 41 to the 180° terminal of ‘the =

-
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alternatmﬂ current source 26. The foreoro-
ng cireuit is closed when switch 30 is in the
rmht hand position in contact with terminals
35 and 37. When switceh 30 is in the left hand
position, in contact with terminals 38 and 89
a similar circuit is closed. . When switch 80 is
open, relay 21 is denergized.

Impedances 89 and 93 are inserted in the
circuit to prevent the flow of alternating cur-
rent therethrough and condensers 112 116
and 124 are inserted to prevent the flow of di-
rect current through their respective circuits.

T will now deseribe the circuits through
which the signals from No. 1 to No. 12 are
energized.

When contact shoss 8, 9 and 10 are in con-
tact with train control rails 5, 6 and 7 and
switch 27 is in contact with sp;mg contact
98 and switch 81 is closed and switch 80 is ini

contact with terminals 35 and 37, then polar--

ized relay 20 is positively energiZed, relay 21
is energized and winding 79 of relay 238 is
eriergized with leading currént with respect
to winding 80, thus placing contact arm 82

5 in contact with contact 84. Under these con-

ditions a éircuit is closed through signal No.
1 as follows: From positive pole of battery
75, wires 127 and 128, contact 63, polarized
armature 52, wire 129, flexible connection
130, contact arm 82, contact 84, wire 131,
armature 44 of relay 20, front contact 55,
wire 132, polarized armature 48, contact 59,
wire 133, signal No. 1, wirés 134, 185, 97 and
136, polarized armature 53, contact 64, wire
187 to negative pole of battery 75. When the
contact shoe leaves the train control rail, a
stick circuit is closed through polarized relay
20, which continues to energiz’e this relay
positively as follows: From positive pole of
battery 75, wires 127 and 128; contact 63,
polarized ‘u'mftture 52, wire 138, armatme
43 of polarized relay 20 front contact 54,
wire 139, contact 12, contact shoe 8, wires
91 and 92 1mpedf1nce 93, wire 94, polanzed

5 relay 20, wires 95, 96 and 136 polauzed arma-
ture 53, contact 64 wire 137 to negative pole-

of battery 75. This stick circuit will be re-
ferred to hereinafter as the positive direct
current stick circuit.

Alternating current relay 21 is also maiii-
tained energized after the contact shoes have
left the train control rails through the fol-
lowing stick cireuit: From positive pole of
battery 140, wires 141 and 142, direct current
coil 22 of relay 21, front contact 143, arma-
ture 144, wires 145 and 146, contact 13, me-
tallic plate 147, contact 14, and wire 148 to the

negative pole of battery 140. Metallic con-
tact plate 147 is attached to shoe 8 but in-
sulated therefrom. It will thus be seen that
when shoe 8 is in contact with train control
rail 5; contacts 13 and 14 are open, thus de-
energizing coil 22 of relay 21 and unless
alternating current relay 21 is supplied with
alternating curtent, from alternating current

1,806,830

source 26, this relay will becomé deenergized.
If enermzed however from alternatlnrr cur-
rent source 26; relay 21 will continue to bé
energized throuo'h coil 22 just bef01e and
after contact shoe 8 has left the train control
rail and contacts 18 and 14 are again closéd.
This stick circuit through 1elay 21 will be
referred to hereinafter as the relay 21 stick
circuit.

Contact arm 82 attached to rotor 81 is also
maintained in contact with contact 84 after
contact shoe 8 has left the train control rail
through the following arrangement: Lock-
ing maﬂnet as 149 controls an armature 150,
plvoted at 151. To an extension of armatuze
150 is attached 4 friction shoe 152. When
locking magnet 149 is énergized armature 150
will preéss friction shoe 152 against rotor 81
or the shaft thereof, thus holding the rotor
in the position it is in. When 1ock1n0 mag-
net is deenérgized a spring 153 pulls armature

70

80

85

150 away from rotor 81, thus releasing the -

friction through friction shoe 152 upon 1 Totor
81. When the contact shde is not in contact
with train control rail 5, contacts 13 dand 14
are closed and thus a circuit is establishied
through locking magnet 149 as follows:
TFrom battery 140, wires 141 arnd 154, locking
magnet 149, wires 155 and 146; contact 13
metallic plate 147, contact 14, and wire 148
to opposite side of battery 140. Tt will thus
be seen that when contact shoe 8'is in contact
with trdin control rail 5, contacts 18 and 14
are broken thus deenergizing locking magnet
149 and rotor 81 is free to dassume either of
its three positions. As soon however as con-
tact shoe 8 reaches the sloping end of rail
5 and also after it leaves the rail, contacts
13 and 14 are agdin made and lockmg mag-
net 149 is again energized, thus holding r0t01

90

160

81 in the position it is placed when passing

the train control rail: This circuit which
controls locking magnét 149 will be referred
to hereinafter as the relay 23 holding cireuit.

With the train control rails energlzed SO
as to display signal No. 1 as hiereinbefore de-
scribed and the positive direct current stick
circuit, the relay 21 stick circuit, and the re-
lay 28 holdmcr circuit- ail in. effect as contact
shoe 8 leaves the train control rail, signal
No. 1 is continued until the next train control
rail is reached.

‘When conitdct shoes 8, 9 and 10 are in con-
tact with train control rails 5, 6 and 7 and
switch 27 is in contact with spring contact
29 and switch 31 is closed, and switch 30 is
in contact with ternnnals 35 and 37, then
polarized relay 20 is negatively energ17ed
relay 21 is also energized and winding 79 of
relay 23 is enerolzed with leading current
with respect to Wmchno' 80, thus placmo' con-
tact arm 82 in contact “With contact 84 Un-
der these conditions a circuit is closed throngh
signal No. 2 as follows : From positive pole of
batterv 75, wires 127 and 156, contact 70, po-
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larized armature 53, wires 186, 97, 135 and

157, signal No. 2, wire 158, contact 65, arma-
ture 48, wire 132, front contact 55, armature
44, wire 131, contact 84, contact arm 82, flexi-
ble connection 130, wire. 129, armature 52,
contact 69, and wire 137 to negative pole of
battery 75. When the contact shoe leaves the

train control rail, relay 21 stick circuit and

relay 23 holding circuit are again in-eflect
and a stick circuit is also established through
relay 20 as follows: From positive pole of bat-
tery 75, wires 127 and 156, contact 70, po-
larized armature 53, wires 136, 96 and 95, po-
larized relay 20, wire 94, impedance 98, wires
92 and 91, contact shoe 8, contact 12, wire
139, front contact 54, alm‘lture 43, wire 138,
polzmzed armature 52 contact 69 and wire
137 to negative pole of battery 75. This stick
circuit will be referred to hereinafter as the
negative direct current stick circuit. With
the negative direct current stick circuit, re-
lay 21 “stick circuit and relay 23 holchng cir-
cuit all three in effect, signal No. 2 is con-
tinued until the next train control rail is
reached.

When contact shoes 8,9 and 10 are in con-
tact with train control rails 5, 6 and 7 and
switch 27 ig in contact with spring contact
98, and switch 31 is closed and switch 80 is
in contact with terminals 88 and 39, then
polarized relay 20 is positively energized, re-
lay 21 is also energized and winding 79 of
relay 23 is energized with lagging current
with respect to winding 80, thus placing con-
tact arm 82 in contact with contact 85. Un-
der these conditions a circuit is closed through
signal No. 3 as follows: From positive pole
of battery 75, wires 127 and 128, contact 63,
polarized armature 52, wire 129, Hexible con-
nection 130, contact arm 82, contact 85, wire
159, armature 45 of relay 20 front contact
56, Swire 160, polarized armature 49, contact

60, wire 191, signal No."3, wires 162, 135, 97

and 136, polarlzed armature 53, contact 64,
and wire 137 to negative pole of battery 75,
When the contact shoe leaves the train con-
trol rail, the positive direct current stick cir-

“cuit, the relay 21 stick circuit, and the relay

23 hOld]IlO‘ cn'cmt are all three in effect’ and
signal No. 3 Is continued until the next train
control rail is reached.

. 'When contact shoes 8, 9.and 10 are in con-
tact with train control ralls 5, 6 and 7, and
switch 27 is in contact with spring contact

529, and switch 81 is closed, and switch 30 is

in contact with termlnals 38 and 39, then
polarized- relay 20 is negatively energlzed
relay 21 is also energized and winding 79 of

relay 23 is-energized’ with lagging current
‘with respect to Wlndma 80, thus | placmcr con-

tact arm 82 in contact w1th contact 85.  Un-

der these conditions a circuit is closed through

signal No. 4 as follows: From positive pole

of battery 75, wires 127 and 156, contact 70,
i polarized armatnre 53, wires 136 97,185 and

front contact 57, ere 167

B

163, signal No. 4, wire 164 contact 66, po-
larized armature 49 wire 160, front contact

‘56, armature 45, wire 159, contact 85 ‘con-

tact arm 82, flexible connection 150, wire 129,
polar17ed armature 52, contact 69, and wire
137 to negative pole of‘battery 75. When
the contact shoe leaves the train control rail,
the negative direct current stick circuit, the
relay 91 stick circuit, and the relay 23 hold-
mg circuit are all three in effect and signal
No. 4 is continued until the next train con-
trol rail is reached. :

When contact shoes 8, 9 and 10 are in con-
tact with train control rails 5,6 and 7 and
switch 27 is in contact with sprmg contact
28, and switch 31 is open; and switch 30 is‘in
contact with terminals 85 and 87 or terminals
38 and 39, then polarized relay 20 is posi-
tively ener gized, relay 21 is also energized
and relay 93 is deenerolzed thus placmcr con-
tact arm 82 in contact with contact’ 83.
Under these conditions a circuit is- closed
through signal No. 5 as follows: From posi-
tive pole of battery 75, wires 127 and 128, con-
tact 63, polarized armature 52, wire 129, flexi-
ble connection 130, contact arm 82, contact 83,
wire 165, armature 76 of relay 21 frorit con-
tact 77, wire 166, armature 46 of relay 20,
, armature 50, con-
tact 61, wire 168 signal No. 5, wires 169 135,
97 and 136, pohrlzed armature 53, contact 64
and-wire 137 to negative pole of battery 75,
When the contact shoe leaves the train’con-
trol rail, the positive direct current stick cir-
cuit, the relay 21 stick circuit, and the relay
23 hOldan‘ circuit are all three in effect and
signal No. 5 is continiued, until the next tram
control railis reached:

- When contact shoes 8, 9 and 10 are in con-
tact with- train control-rails 5, 6:and’7 and

.switch 27 is in contact with spring contact 29,

and switch 81 is open and switch 30 is in con-
tact with terminals 85 and 37 or 88 and 39,
then: polarized relay 20 is negatively ener.
gized, relay 21 is also energized and relay 23
18 deenercnzed Under these conditions a
cirenit is closed through signal No. 6 as fol-
lows: From positive pole of battery 75; wires
127 and 156, contact 70, polarized armature
53, wires 136 97,185 and 170, signal No. 6,
ere 171 contact 67, polarlzed armature 50
wire 167 front contact 57, armature 46, wire
166, front contact T, armature 76, wire 165,
contact 83, contact arm 82, flexible connection
130, wire 129 polarized armature 52, contact
69, "wire 137 to mnegative pole of battery 75.

v”When the contact shoe leaves the train con-
‘trol rail; the negative direct current stick cir-

cuit, the relay 21 stick circuit and the'relay
23 holdmcr 01rcu1t are all three in effect and
signal No 6-is continued untll the next tram

,control rail 1s reached.’

"When-contact shoes.8; 9,and 10 are in con-
tact with train control ralls 5;°6.-and: T-and
switch 27°is in contact with sprmg contact
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28, and switch 81 is either open. or closed and

switch 30 is open, then polarized relay 20 is
positively energized, relay 21 is deenergized
and relay 23 1s also deenergized. Under
these conditions a circuit is closed through
signal No. 7 as follows: From positive pole
of battery 75, wires 127 and 128, contact 63,
polarized armature 52, wire 129, flexible con-
nection 130, contact arm 82, contact 83, wire
165, armature 76, back contact 78, wire 172,
armature 47, front contact 58, wire 1738, polar-
1zed armature 51, contact 62, wire 174, signal

“No. 7, wires 175, 135, 97 and 136, polarized

armature 53, contact 64, and wire 137 to the
negative pole of battery 75. When the con-
tact shoe leaves the train control rail, the posi-
tive direct current stick circuit and the relay

23 holding circuit are both in effect but the

relay 21 stick circuit is now open at front
contact 143 thus keeping relay 28 deenergized,
and signal No. 7 is continued until the next
train control rail is reached.

‘When contact shoes 8, 9 and 10 are in con-
tact with train control rails 5, 6 and 7 and
switch 27 is in contact with spring contact
29 and switch 31 is either open or closed and
switch 30 is open, then polarized relay 20 is
negatively energized and relays 21 and 23 are
both deenergized. Under these conditions a
circuit is closed through signal No. 8 as fol-
lows: From positive pole of battery 75, wires
127 and 156, contact 70, polarized armature

53, wires 186, 97, 135 and 176, signal No. 8,

wire 177, contact 68, polarized armature 51,
wire 173, front contact 58, armature 47, wire
172, back contact 78, armature 76, wire 165,
contact 83, contact arm 82, flexible connection
130, wire 129, polarized armature 52, contact

69, and wire 137 to negative pole of battery

5. 'When the contact shoe leaves the train
control rail, the negative direct current stick
circuit and the relay 23 holding cirenit are
in effect but relay 21 stick circuit is now open

at front contact 143 and signal No. 8 is con-

tinned until the next train control rail is
reached.

When contact shoes 8,9 and 10 are in con-
tact with train control rails 5, 6 and 7 and
switch 27 is open and switch 81 is closed and
switch 80 is in contact with terminals 35 and
37, then polarized relay 20 is deenergized, re-
lay 21 is energized and winding 79 of relay
23 is energized with leading current with re-
spect to winding 80, thus placing contact arm
82.in contact with contact 84. Under these
conditions a circuit is closed through signal
No. 9 as follows: From positive pole of bat-
tery 75, wires 127 and 198, contact 63, polar-
ized armature 52, wire 129, flexible connection
130, .contact arm 82, contact 84, wire 131, ar-
mature 44, back contact 71, wire 178, signal
No. 9, wires 179, 185, 97 and 138, polarized ar-

‘mature 53, contact 64, wire 137, to the negative

pole of battery 75. When the contact shoe

& leaves the train control rail, the relay 21 stick

1,806,830

circuit and the relay 23 holding circuit are
both in effect but the direct current stick cir-
uit through relay 20 is now open at front
contact 54, and signal No. 9 is continued until
the next train control rail is reached.

When contact shoes 8, 9 and 10 are in con-
tact with train control rails 5, 6 and 7, switch
27 is open and switch 81 is closed and switch
30 1s 1n contact with terminals 38 and 39,
then polarized relay 20 is deenergized relay 21
is energized and winding 79 of relay 23 is
energized with lagging current with respect
to winding 80, thus placing contact arm 82
in contact with contact 85. Under these con-
ditions a circuit is closed through signal No.
10 as follows: From positive pole of battery
75, wires 127 and 128, contact 63, polarized
armature 52, wire 129, flexible connection 130,
contact arm 82, contact 85, wire 159, armature
45, back contact 72, wire 180, signal No. 10,
wires 181, 135 and 136 polarized armature 53,
contact 64, and wire 137 to negative pole of
battery 75. When the contact shoe leaves
the train control rail the relay 21 stick cir-
cuit and the relay 23 holding circuit are both
in effect but the direct current stick circuit
through relay 20 is now open at front contact
54 and signal No. 10 is continued until the
next train control rail is reached.

When contact shoes 8, 9 and 10 are in con-
tact with train control rails 5,6 and 7, switch
27 is open, and switch 31 is open and switch
30 is in contact with terminals 35 and 37 or
38 and 39, then polarized relay 20 is deener-
gized, relay 21 1s energized and relay 23 is
also deenergized, thus placing contact arm
82 in contact with contact 83. Under these
conditions a circuit is closed through signal
No. 11 as follows: From positive pole of hat-
tery 75, wires 127 and 128, contact 63, polar-
ized armature 52, wire 129, flexible connection
130, contact arm 82, contact 83, wire 165, ar-
mature 76, front contact 77, wire 166, arma-
ture 46, back contact 73, wire 182, signal No.
11, wires 188, 135, 97 and 136, polarized ar-
mature 53. contact 64, and wire 137 to nega-
tive pole of battery 75. When the contact
shoe leaves the train control rail; the relay
21 stick circuit and the relay 28 holding cir-
cuit are both in effect but direct current stick
circuit through relay 20 is now open at front

contact 54 and signal No. 11 is continued until

the next train control rail is reached.

When contact shoes 8, 9 and 10 are in con-
tact with train control rails 5, 6 and 7, and
switch 27 is open and switch 381 is open or
closed and switch 30 is open, then all three
relays 20, 21 and 23 are deenergized and a
circuit is closed through signal No. 12 as
follows: From positive pole of battery 75,
wires 127 and 128, contact 63, polarized arma-
ture 52, wire 129, flexible connection 180, con-
tact arm 82, contact 83, wire 165, armature 76,
back contact 78, wire 172, armature 47, back
contact 74, wire 184, signal No. 12, wires 185,
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185,97 and 136, polarized armature 53, contact
64, and wire 137 to negative pole of battery 75.
‘When the contact shoe leavesthe train control
rail, the relay 23 holding circuit is in effect
but the direct current stick circuit through
relay 20 is now open at front contact 54 and
the relay 21 stick circuit is open at front con-
tact 143 and signal No. 12 is continued untilan
energized train control rail is reached.

The utility of the invention consists in pro-
viding a multiplicity of signal indications.
These signals may be “automatically con-
trolled by track circuits in which case they
would indicate the gradual approach of a
train on which the signals are located toward
another train or other danger, or the signals
may be used to convey useful information to
the engineer. -The tendency in modern meth-
ods of train operation is to eliminate as far
as possible, telegraphic and telephonic train
orders to the train crew, such methods are the
cause of frequent errors and expensive delay
of trains. The invention described herein
provides for as many as twelve signal indica-
tions, all based on normally closed circuit
principles, thus giving opportunity for many
positive and distinet instructions to the engi-
neer, each signal designating a certain in-
struction or order as the railway management
may designate.

It is obvious that the twelve conditions or
signal indications may not necessarily be
given on a car or train, but may be expressed
through fixed signals or other apparatus
along the right of way. To arrange the cir-
cuits for use the control of fixed signals it is
only necessary to eliminate the use of train
control rails and contact shoes and perma-
nently connect the wires which are shown on
the drawing as connected to the respective
train control rails and contact shoes.

Although I'have particularly described one
of the physical embodiments of my invention
and illustrated the same, nevertheless I de-
sire to have it understood that the particular
form illustrated is merely illustrative and
does not exhaust the possible embodiment of
means underlying the principle of my inven-
tion.

What is claimed is: -

1. In an automatic train control, in com-
bination, a source of direct current, a second

" source of direct current, a source of alternat-

55

60

65

ing current of a plurality of phases, three
ramps, connections between one of the ramps
and the sourcesof direct current and between

all of the ramps and the source of alternat-

ing current, switching means interposed in
these connections, a vehicle, train -control
means on the vehicle, and means on the ve-
hicle connecting at times with the ramps and
connected to the vehicle control means where-

by more than nine conditions are created in
the vehicle control means.

2. In an automatic train control, in com-

7

‘bination a vehicle, ‘an alternating currént

relay on the vehicle-having an armature, a
polarized relay on the vehicle having an ar-
mature, and means including sources of direct
current and’ a source of alternating current

~whereby the rélay armatures are variously

positioned, and means for utilizing the va-
rious ‘positions to establish more than nine
different electrical circuits.

3. In an automatic train control in com-
bination, a source of direct current, a second
source of direct current, a source of alterna-
ing current of a plurality of phases, three
ramps, connections between one of the ramps
and the sources of direct current and be-
tween all of the ramps and the source of alter-
nating current, switching means interpgsed
in these connections; a vehicle, train control
means on the vehicle including three different
relays, and means on the vehicle connecting
at times with the ramps and connected to the
vehicle control means whereby more than
nine conditions are created in the vehicle con-
trol means. ’ E '

4. In an automatic train control, in com-
bination a vehicle, a rotary alternating cur-
rent'relay on the vehicle having an armature,
a pelarized relay on the vehicle having an ar-

80

mature, a second alternating current relay

on the vehicle having an armature, and means
including sources of direct current and a
source of alternating current whereby the
relay armatures are variously positioned, and
means for utilizing the various positions, in
more than nine different ways.

5. A train control system.comprising a ve-
hicle, at least three relays on the vehicle,
each of said relays being capable of agsuming
8 plurality of positions  corresponding to
the electrical condition thereof; some of said
relays being responsive to a plurality of cur-
rents of different kinds, means along the
trackway for simultaneously supplying cur-
rents of different kinds to some of said relays

whereby predetermined positions are es- *

tablished, a source of current on the vehicle,
a plurality of independent signal circuits on
the vehicle, and signals'in said circuits, said

signal circuits and source of current being

correlated with said relays to display a pre-
determined signal in accordance with the

~electrical conditions thereof.

6. A train control system comprising a ve-

hicle, at least three relays on the vehicle,each 17

of said relays being capable of assuming a
plurality of positions corresponding to the
electrical condition thereof, some of said re-
laysbeingresponsivato a plurality of currents
of different kinds, means along the trackway
for simultanecusly supplying currents of dif-
ferent kinds to some of said relays whereby
predetermined positions aré established, a
source of current on the vehicle, a plurality of
independent signal circuits on the vehicle,
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signals in said circuits, said signal circuits
and source of current being correlated with
Sdld relays to display a predeternnned signal
in accordance with the electrical conditions
thereof, and means to maintain said signal
circuits until the relay positions are changed.

PAUL J. SIMMEN.



