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To all whom it may concern' *

Be it known that I, ANDREW J. ALLARD,
of Richmond, in the county of Henrico and.
State of Virginia, have invented certain,

new and useful Improvements in Electric
Train Signaling and Controlling Means;

and I do hereby declare the following to be. |-
and exact description of the.

a full, clear, g
invention, such as will enable others skilled

in the art to which it appertains to make | rai d of ¢
' : " |'rail 4, a shorter contact rail 5 is located,—

and use the same.’ v

This invention relates to improvements
in electrical train-si | ;
means, the object of the invention’being to
provide means for effectually Frotectm
trains from accident on account of damage
or burned bridges and to so construct a sys-

tem of circuits and devices that in the event.

of damage to o bridge, the engineer will be
warned, and his train automatically stopped
if such warning be disregarded. T

With this object in view, the invention

consists in certain novel features of con-
struction and combinations of
inafter set forth and pointe
claims. )
“In the accompanying drawings, Figure 1
is a-dingrammatical view illustrating' the

circuits and devices associnted with a bridge..
2 is a dingrammatical view showing the
evices on a locomotive, Fig.' )
| terminal of the relay magnets at one end of

Fig,
circuits and
3 is n detail view of the brake controllin
devices, and Fig. 4 is a view of one pair o
relays. '

1, 1, represent the rails of n track and 2

n bridge. : ,

In Ifig. 1 a block of railway. is shown ex-
tending from A to B, such points being lo-
cated suitable distances from respective ends
of the bridge 2. A plurality of pairs of cir-
cuit closers 8, 8* are sccured to the track
rails on-the bridge, and each of these circuit
closers comprises n pivoted arm 6" and. a
contact 7* mounted in a suitable box or cas-
ing secured to n:track rail. A spring €°
is provided for the arm 6" of ‘ench circuit
closer and tends to move the latter townrd
the contact 7* but is' normally prevented
from thus moving the contact arm by means
of a flexible device 16, The flexible dovicoes
16b for the soveral circuit closors are pro-
vided with ' fusible sections 174, and said
flexible devices are connected with bage tim-
bers of the bridge in such manner that the
contnct nrms of the cirenit closers will be

aling and controlling’

gurts as here--
out in the.

normally held away from the stationary
contacts 7% The contact arms G* of the cir-
cuit closers 8, 3* of each pair are connected
by electrical conductors 31° and the station-
ary contacts of said circuit closers are con-

‘nected by electrical conductors 32°.

‘At each end of the block, contact-rails 4

(each preferably about one-thousand{Zfeet

in_length) are located between the track
rails, and near the inner end of each contact

said contact rails being adapted to codper-
ate Wlt!l n contact shoe on each locomotive,
ns hereinnfter explained.

Near each end of the block, pairs of re-

‘| lnys 8—9 are located, and in order that the

armatures of said relays shall respond to
currents of different voltages under differ-
ent conditions, the springs 10 connected
with said armatures will be so adjusted

| that the armature of each relay 8 will be

actuated upon the pussaFe of a low voltage
current  through its coils, and so that the
armature of each relay 9 will be actuated
only when a current of higher voltage passes
through its coils. For convenience the re-
lays 8 will be hereinafter referred to as low
voltage relays and t'.s relays 9 will be re-
ferred to as high voltage relays. The coils
of the relays are included in series with
each other'and a line wire 11 connects one

the danger zone or block with the relay

|| magnets at the other end thereof. Theother
terminal of each

air of relay maynets is
connected with a battery 12 and the latter
is connected, by a conductor 18 with one end
of a resistance 14. The resistance 14 at re-
spective ‘ends of the block are connected by
a line wire 13. It will thus be seen that the
relay magnets at both ends of the block are
included in series in a constantly closed cir-
cuit comprising the line wires 11 and 15, bat-
teries 12°and resistance 14, and that, by rea-
son of the resistances 14, the voltagoe of the
current in this circuit is such that the low
voltage reluy magnets only will be sufli-
ciently enorgized to nctuate their armatures,
and hence the locnl circuits (hereinafter de-
seribed) controlled by the relays 8 will bo
open ns shown in Fig. 1 of the drawing.
At each end of the block, a switch fevcr
¢ is located and eclectrically connected with
the line wire 11 by means of a conductor 6.
The switch lever 6 is adapted to be moved
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by means of a spring 7, into engagement

with a contact 16 electrically connected with’
the conductor 18 by means of n-conductor-
16%, but -the switch lever is held normally.
out of engagement with, the contact 16 by
means of :a lateh 17 controlléd by an’elec-’

tro-magnet 31.. One términal of the coil of

this magnet at.one end of the block is con-
nected with one terminal of a battery .31%,"

and with the other terminal of this battery,
a line'wire 32 is connected. The wire 32 ex-
tends to the other end of the block and is

connected. with- one terminal’of the switch

magnet 31 there located: The other termi-
nals of the switch. magnets at.respective
ends of the block are connected, through a
line 33, manunlly-operated switches 33 and
another battery 31°. The ling 33 also in-
cludes the circnit closers 3, 3* at the bridge.
That is to say,—the line conductor. 33 is di-

vided and connected by conductors 33, 33¢

with the contact arms 6° and contacts 7 of
the first pair of circuit closers. A conductor
334 connects the conductor 33" with the con-
tact arms of the second pair of cirenit clos-
ers, and the contacts 32 of the Intter are con-
nected by a conductor 33 with the line con-
ductor -33.

It will be apparent that the relays at both-
ends .of the block are included in n closed:
circuit with the batteries 12 and resistances’

14, and by reason of said resistance, the volt-
age of the current in this circuit is sufficient
to cause the low voltage relays only to actu-

ate their armatures. Should the base tim--

bers of ‘the bridge give way on :account of
a wash-out or from other cause, so as to
break one or more of the flexible devices
16°, or should .one of the fusible sections 17
be severed in- the event of fire, one or more
of the cironit closers 3,.8* would promptly
close the circuit including tho batteries 81
nnd magnets 81, thus energizing the latter
and causing them to withdraw tho latches
17. The switch lovers ¢ will thus be re-
lensed and their springs will cnuse them to
swing into engagement with the contacts 16.
In this manner, a short circuit is established
éut each end of the block) between the con-
uctors 11 and 13, and the resistances 14 and
the line 15 connecting them, will be short-
circuited. The resistance offered by the re-
sistances 14, line 16 and the major portion
of line 11, having now been removed from
the circuit of batteries 12, said batteries will
supply currents of sufficient voltage to ener-
ize the high voltage relays and cause the
atter to actuate their armatures and close

the local circuits of batteries 21, at 28, but

as this local circuit includes a track rail and
contact -rails, it- will remain open until. a
train approaches the block and the, contact
shoe on the locomotive engnges one of said
contact rails.

At each ond of the block, the armature

will include the semaphore solenoid.
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levers of the relays are connected, by means
of a conductor 18, with a track rail. The
contact 19 of relay ‘8 is connected by a con-

.ductor 20 with one terminal of a battery 21
.and the other terminal of this battery is con-

nected by a conductor 22 with a conductor
93. One end of the conductor 23 is con-

nected with a short contact rail 5 and the-

other end is connected with one terminal of
a resistance 24, the other terminal of said
resistance being connected with a switch

contact 25 with which the arm 26 of a

switch 26 cobperates. This switch is con-
nected, by means of a conductor 27, with a
long contact rail 4. The contact 28 for the
armature lever of relay 9 is connected, by
a conductor 29, with the conductor 20. The
switeh 26° comprises two mechanically con-
nected arms 26 and 30 and suitable con-
tacts for said arms.

With the arraugement of circuits above
described, it will be seen that when the cir-
cuits of batteries 21 are closed by reason of
“trouble” at the bridge as above described,
snid battery will be connected with the long
contact rail 4 through the resistance 24 and
with the short contact rail 5 with said re-
sistance excluded from the circuit.

.- Each locomotive ig provided with a con-
tact shoe 35 to engage the contact rails 4
and 5, and in the cab of the lo¢omotive,. n
solenoid 36 is located, the core of this sole-
noid being connected with a semaphore 37
also located in the cab. A switch 388 is also
located in the cab and comprises a longi-
tudinally movable bar provided with a
plurality of contact plates 39, 40, 41 and 42,
and a plurality of contact arms 43, 44, 45,
46, 47, 48 and 49. T .0 switch nrms 43, 49
are normally connected by the contact plate
39, and the nrin 49 is connected by conduc-
tora 0001 with tho contact shoo 35, T'he
switch arm 43 is connected by a conductor
52 with ono terminal of the coil of solenoid
80, the other terminal of said coil being con-
nected, by means of a conductor 58 with the
truck frame. ‘

Assume now, that one of the flexible de-
vices 16° at the bridge has been severed.
either by a defect in the bridge. structure or
by fire, so as to permit the closing of one
or moro of the circuit closers 3, 3% that the
high voltage relays have operated to close
the local cirenits of batteries 21, at 28.—
and that a train approaches the block, with
its shoe 35 in engagement with the long con-
tact rail 4. Under such conditions, n cireuit
will be established including battery 21, re-
sistance 24, contact shoe and truck frame of
the locomotive, and the circuits on the latter
The
semaphore in the cab will thus be o[)emt,e(l
and moved to “danger” or “stop” posi-
tion,—indicating to tho enginecer that the
bridge is unsafe. Should the engineer dis-

70

80

956

100

105

120

125

170



10

15

20

25

30

35

40

45

50

55

60

1,060,402

regard such warning. his train will be auto-
matically stopped. by means of appliances
and in the manner which will now be ex-
plained.

A cylinder 54 (shown in detail in Fig. 3)
is located on the locomotive and provided
with a piston 55, the rod 56 of which is con-
nected with the air-brake valve mechanism
(not shown) for operating the same. The
cevlinder 54 is provided with a valve chamber
57 which eommunicates with the respective
ends of the cylinder by means of ducts
58—59, and said valve casing is also pro-
vided with exhaust ports G0. An air sup-
ply pipe communicates with the valve cham-
ber between the exhaust ports. A recipro-
cating valve 61 is located within the valve
chamber 57 and provided with suitable
ducts for connecting respective ends of the
cvlinder with the air supply pipe and an
exhaust port, alternately so as to cause re-
ciprocation of the piston 55 for operating
the valve controlling mechanism of the air
brakes. A hand lever 62 is pivoted at one
end to a suitable support 63 and this lever
is connected, by means of a rod 64 with the
valve 61,—said lever being movable in one
direction by a spring 65. The valve 61 is
maintained normally in the position shown
in Fig. 8. by means of a latch 66 pivoted
at one end to a fixed support and adapted
at its other end to engage a lug or hook 67
on the lever 62, such engagement being
normally maintained by means of a spring
68. The latch lever 66 is provided with an
armature 69 for an electro-magnet 70, and
this magnet is controlled by devices pres-
ently explained, to actuate the latch lever
and release the hand lever 62. When the
hand lever shall have been thus released,
the spring 65 will be free to shift the valves
61 and thus admit air behind the piston 55
to operate the valve mechanism of the
brakes.

The brake controlling devices above de-
seribed will be located 1 such position un-
der the locomotive that it will be necessary
for the engineer to leave his cab before he
¢an reach them for resetting. such resetting
being accomplished by operating the hand
lever 62 until its latch devices 66—67 Dbe-
come engaged.

The coil of the magnet 70 is included in a
normally open local circuit with a battery
71 and 2 switch 72,—thix civcuit being traced
on Fig. 2 as follows: The battery 71 is con-
nected by a conductor 73 with one terminal
of the coil of magnet 70 aud the other ter-
minal of said coil is connected. by a con-
ductor T4. with the switch lever 2. Thix
switch lever is intended to codperate with
a fixed contact 75 and the latter is connected.
by a conductor 76, with the hattery 7i. This
cireuit is maintained normally open by the
engagement of a pivoted lateh 77 with the

8

switch lever 72 as shown in Fig. 2. and when
said switch lever has been released by the
operation of the latch lever, it will be
thrown, by the action of a spring 78, and be
permitted to cobperate with the contact 75
to close said local cireuit.

The switch devices above described for
controlling the loeal circuit of magnet 70,
will also be located under the locomotive,
0 as to necessitate the engineer leaving the
cab to reset them. It is apparent that the
engineer cannot reset the brake controlling
devices shown in Fig. 3. until he has first
reset the switch 72 to open the local circuit
including the magnet 70 because the latter
would not permit the operation of the latch
lever 66 as long as the magnet 70 remains
energized, The latch 77 i3 maintained nor-
mally in engagement with the switch lever
72 by means of a suitable spring and the
operation of said latch is controlled by an
electro-magnet 79. One terminal of the coil
of this magnet is connected, by a conductor

80, with the conductor 51, the latter being
conngcted with the contact shoe 35 as before:

explained. The other terminal of the coil
of magnet 79 is connected with one end of

‘a stationary resistance 81, the other end of

said resistance being connected with the
movable arm 82 of a speedometer 83 of any
preferred construction and suitablw connect-
ed with the car axles or wheels. The arm 82
of the speedometler also forms a switch arm
adapted to codperate with a contact 84, the
latter being connected, by means of a con-
ductor 83. with the conduetor 33. The
speedometer will be <o set that the circuit
including the magnet 79 will be closed at
82—84 when the train is running beyond
a predetermined rate of speed.—preferably,
five miles per hour or more. The speed of
the train when it reaches the long contact
rail and while it is passing over such rail
would (in most instances) be such that the
cireuit controlled by the speedometer would
be closed. but the voltage of the current sup-
plied by the batteries 21 would be so cut
down by the resistances 24 and 81, that the
magnet 79 would not be sufficiently energized
to operate the trip 77, and hence the cirenit
of the magnet 70 which controls the brake
mechanism, would be kept open.

Ax before explained, the semaphore 37
in the cab will be moved to *danger” or
*step ™ position. when the shoe 33 is in en-
gagement with the long contact rail 4. At
the forward end of this long contact rail, &
post 86 will be lecated alongside the rail-
road to indicate to the engineer, the end of
the loug contact rail, and therefore, the ne-
cessity for slackening the speed of the train
cr stopping it if the semaphore 37 still re-
mains at “danger.”  Should the engineer
disregard the warning of his semaphore and
permit the train to continue at a rate of
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five miles per hour (more or less) according;
to the setting of the speedometer) and the
shoe 35 should reach the short contact rail:

5, the air brakes on the train would be at.
once applied, by reason of the automatic:

manipulation and operation of circuits and
devices, as follows: When the shoe 35 leaves

the long contact rail 4 and engages the short .

contact rail 5, those portions of the circuit

which include the resistance 24 will be :
opened and the circuits of the battery 21 will
be closed through the conductor 23, short"

contact rail 5 and the cab circuits, thus plac-
ing the full voltage supplied by the battery
21 in the short contact rail and cab circuits.
The circuit of the magnet 79 being now
closed at the speedometer, and the resistance
24 having been cut out, sufficient current
will be supplied by the battery 21 to so en-
ergize the magnet 79 as to cause it to actuate

the trip 77 and release the switch lever 72.-

This switch Tever will then be promptly
moved by the spring 78, into engagement
with the contact 75 and close the local cir-
cuit including the magnet 70 and battery
71. The magnet 70 will then move the trip
66 and release the lever 62 whereupon the
action of the spring 65 will shift the valve
61 and permit a movement of the piston 55
lo operate the valve mechanism of the air
brakes and the consequent application of the
latter, thus automatically stopping the train.
Before the train can proceed, the engineer
must alight from his cab and manually re-
set, first the switch lever 72 and then the
lever 62 as previously explained.

Should the copstantly closed circuit em-
bracing the line conductors 11—13—15, bat-
teries 12,0relays 8—9 and resistances 14, be-
come impaired, as by breaking or grounding,
the Tow resistance relays would at once be-
come deénergized, so that their armatures
would be released and permitted to engage
the contacts 19 of the local circuits. Under
sich conditions, a train approaching -the
block from either end would (upon reaching
the long contact rail 4) receive a “danger "
or “stop” signal, because said local cireuit
would be closed throngh the semaphore cir-
enit on the train. '

In order that the engineer may he enabled
to report such conditions as above described,
or to report the existence of trouble at the
bridge, to a despatcher's office and receive
orders, means for establishing telephonic
communication are provided. A telephone
2 is provided in the cab of the locomotive
and the arms 28-—30 of the switch 26 are
adapted (when thrown from the position
shown in Fig. 1) to engage contacts 87, with
which conductors 88 leading to telephone
lines 88* are connected. Tn the cab, one ter-
minal of the battery 71 is connected with a
telephone terminal by means of conductors
76—91, and the other terminal of said bat-
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tery is connected with switch arm 48, by
means of conductors 78—92, and the switch
arm 48 is electrically connected with switch
contact 40 by a conductor 93. The switch
arm 94 of the telephone is connected by con-
ductor 95 with arm 46 of the switch 38, and
the contact point 96 for the telephone switch

' arm 94, is connected, by a conductor 97 with

the arm 44 of switch 38. The contact point
98 is connected in the talking circuit of the
telephone and the conductor 91 is connected
with the arm 45 of switch 38. The contact
41 of the switch 38 is connected by a con-
ductor 100, with the truck frame. The
switch 38 is maintained. in its normal posi-
tion by means of a spri:.z 99.

When the engineer desiresto communicate
with the despatcher’s «ffice, he will first
throw the switch 26* to connect the tele-
phone line wires (throvgh the medium of
conductors 24 and 101) with a track rail 8
and a conductor rail 4 and he will then move
the switch bar 38 longitudinally. The re-
sult of this will be to include the battery
71 In circuit with the telephone line and in
cireuit with a theotome hell (not shown) at
the despateher’s office.  As scon as the engi-
neer removes the telephone receiver from its
hook, the calling battery 71 will be cut out
and the talking circuit of the telephone will
be closed. The engineer can now receive
orders from the despatcher and if such
orders be for him to proceed, the engineer
will first restore the switches 26* and 38 and
then proceed with his train at a rate less
than five miles an hour (more or less accord-
ing to the setting of the speedometer 82)
until he has passed the short conductor
rail 5. '

Having fully described my invention
what I claim as new and desire to secure by
Letters-Patent, is:

1. The combination with a block of rail-
way, a bridge between the ends of the block,
rolling equipment, signal means on the roll.
ing equipment and eircuit connections for
the signal means, of high and low voltage
relays at the ends of the block, a closed elec-
tric circuit including the relays at both ends
of the block, a resistance included in said
cirenit, a circuit shunting said resistance,
circuit closers on the bridge, electrical means
centrolled by said eircuit closers for closing
said shunt circuit, breakabl. connections he.
tween said circuit closers and timbers of the
bridge for normally holding the circuit
closers open, partial local circunits at the
ends of the block controlled by the relays,
and means for connecting said partial local
circuits in eircuit with the eircuit connee-
tions of the signal means on the rolling
equipment, .

2. The combination with a railway block,
a bridge between the ends of the block, roll-
Ing equipment, a visual signal and hrake
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controlling means on the rolling oquipment,
electrical means for controlling the signal
and brake controlling means, partial cir-
cuits of different resistances for the respec-
tive electrical controlling means on the roll-
ing equipment, a shoe connected with said
partial circuits, and long and short contact
rails at the ends of the block to coOperate
with said shoe, of high and low voltage re-
lays at fespective ends of the block, a closed
circuit including the relays at both ends of
the block, a resistance in said circuit, a plu-
rality of circuit closers on the bridge a nor-
mally open circuit shunting the resistances,
electrical means controlled by said circuit
closers to close said shunt circuit, breakable

devices connected with timbers of the
bridge and with <aid circuit closers to hold
the latter normally open, local circuits at
the ends of the block, each local circuit hav-
ing branches connected with the long and
short contact rails respectively, and resist-
ances in the circuit branches connected with
the long contact rails.

In testimony whereof, I have signed this
specification in the presence of two subserib-
ing witnesses.

ANDREW J. ALLARD.

Witnesses:
Artaur L. PLeasanTs,
W. B. CLAIBORNE.

Copiés of this patent may be obtained for five cents each,' by addressing the “ Commissioner of Patents.
Washington, D, C.”

20

25



