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To all whom 1t may concern. |
Be it known that I, Epwarp McULINTOCK,
of St. Paul, Ramsey county, Minnesota, have

invented certain new and useful lmg)mve—

ments in Highway - Crossing Signals for

Rlectric Roads, of which the following is &

specification.

My invention relates to electric signal de-
vices designed particularly for application to
clectric or trolley lines where the track rails
on one side arve used for the return current.

Y further object is to provide 2 signaling
nereius which will operate a signal for a
termined period while the ¢ar or train
esching the crossing {rom either i~
cand will cause the signal to be
ered-in-operative when the caris e AvIng
| CrOsSING. . . o

The invention consists - genevelly o a
normaily slosed track civeuit and a norroally
apen line eircuit having & ey inconnection
o time element and o signal cirowt ar-
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In the accompanying drasyings, §
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leaving the crossing., Hig. 35 18 also 8
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dagrammedic view wherein the lne cireuit

rom the

normally open line circuit shown in X
fRU 2. -

is normally closed in distinetion §

Tn the drawing, 2 represents the continu-.

ous track rails on one side utilized for the
roturn current and A and B short sections of
track separated from the other ralls and
from each other by suitable insulation 1.

Batteries C and P are connected with the

sections A and B and the opposite track rails.

2 is a cireuit closer connected by conduc-
tors 4 and 5 with the section A and the rails
9. A contact point 6 is connected by a con-
ductor 7 with the rails 2 and the armature s

ofthe circuit closer 3 is connected by 4, COn-

duetor © with s contact point 10. A contact
point 11 has a conductor 12 and resistance

St | 4 e e R e ‘ ' ,.,-, .. |
Farther, the invention consists In provid-
s noemeally closed track clrouit arranged

...1' WA {-"-[,|i- 1 - "'-'r ': -, f *‘ﬂ."
signal when the train is leaving

aching the |

- _ ar view tlius-
¢rating the position of the parts when the car
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track section H oand with the rais 2.

39 leading through a battery O to the raiis
“Armatures 40 and 41 connected by a bar 42
‘are controlled by the relay 37 and engage
contact points 43 and 44 connected by a con-~.

12/ connecting it with section A. A circuit
closer 13 is connected by conductors 14 and
15 with section B .and with the rails 2, and
armatures 16 and 17 are connected together
by a bar 18 and are arranged to contacy with
the points 10 and 11. A conductor 19 feads
from the armature 16 to an armature 20 on
the other side of the crossing. 'Lhe arma-
ture 20 is connected by a bar 21 with an ar-
mature 22 of a circutt closer 23 in eircuit
through conductors 24 and 25 with an msu-
lated track section ¥ and with the opposite
track Tails 2. The armature 22 13 alsc con-

60

Gh

nected by a conductor 26 with conductor A

The armature 20 has & contact poing- 27 and
a conductor 28 leading thereirom to an arma-

ture 29 of a cireult closer 30 that is connecied

by conductors 31 and 32 with an insulated
A
combact point 33 in the path of the armature
29 hss & connection 34 with the track rails
5. . Batteries % and Y connect the track

sections F and H with the opposite ralis.

A eomtact point 35 is in the path of the arma-

ture 22 and is connected by a condugtor 36
through a resistance 35" with the track sec-
tion 1. A relay 37 has a conductor 38 lead-

-

mg to the hine wire 10 and a second conductor
2

ductor 45, through a solenoid 46 with g trol-
ley wire 47 having lamps or a suitable resist-
ance indicated by cross marks i the con-
duetor 45.

A tatchet wheel 45" has a reduction gear

connection 48’ with a motor M that is pro-

'?{}

To

39

85

gt

vided with 'a conductor 48 leading to the -

crack rails 2. An arm 477 is pivotaily con-

nected to the armatbure 41 and is adapted to

slide over the teeth of the ratchet when said
armature is moved in one direction, ana to
engage said teeth and prevent the armauure
from returning to its normal position until
the ratchet is revolved by the motor. This
motor and the ratchet mechanism connected

therewith constitute the time element of ‘the

apparatus and the period during which the
signal operates after the closing of the lme

cireuit 1s governed by this element which
forms the subject matter of- a companion
application herewith, No. 371,052, filed April

- 30, 1907, and hence detailed illustration and

deseription is unnecessary herein.
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A conductor 49 leads from the armature
41 to a pomt 50 in the path of the armature
51 of the solenoid 46. A conductor 52 con-
nects the armature 51 with the conductor 45.
A conductor 53 leads from the armature 40

ductors 48 and 56, the latter connecting the
other side of the motor and the conductor 49.

The operation of the signal device is as
follows :—Normallv the circuit will be closed
through the circuit closers 3 and 13 and their
armavures will be attracted to break the con-
tact at the points 6 and 11. As soon, how-
ever, as a car passes upon Insulated track

section A the circuit closer 3 will be short

20

25

30

circuited and hecoming deénergized the ar-
mature 8 will be withdrawn and will contact
with the point 6 whereupon the line cir-
cuit will be closed from the rails 2 through
the conductor 7, armature 8, conductor 9,
armature 16, conductor 19, relay 37, con-

~ductors 38 and 39, and battery O back of the

rails 2. The energizing of the relay 37 will
draw its armature 40 away from the point 43
aud bring the armature 41 into contact with
the point 44, whercupon a circuit will be

established through the motor to the ground

and the solenoid 46 will he energized to draw
its armature into contact with the point 50

- and close the cireuit from the trolley line 47

.35

40

45

through the motor and signal to the track
rails 2 or the ground. The motor will be

‘started and will operate the ratchet mechan-

ism and:hold the armature 41 in engagement
with the point 44 for a predetermined period
governed by the speed of the motor and the

reduction in the gear connection between the

motor and the ratchet. The solenoid will
establish another circuit through conductor

49, the motor and conductor 48 to the

prefer -to use a solenoid in this

ground. I

~cireuit with carbons at point 50 to prevent

arcing at contacts 43 and 44.  As soon as the
car truck reaches the section B the circuit

closer 13 will be deénergized and the relay
~cireuit opened at point 10, whereupon the re-

~lay 37 will release its atmature, but the open-

o0

6b

ing of the signal circuit will be prevented by
the motor and the time mechanism con-
nected therewith. The signal will therefore
continue to operate while the car is approach-

ing the crossing. ~The car having passed
over the crossing will engave the insulated
rail sectron I and short circuit the closer 23,

allowing ifs armature to contact with the
pomt 35 and establishing” another path

through conductor.36 and insulated section

- H. The line circuit, however, will he opened

60

at contact point 27.  When the truck reaches
the section I the relay 23 will remain short-

~circuited until the trucks all leave section I,
. this keeping the line circuit open and 1l)l'e—
~venting the signal from being operated when

6o

the train is leaving the crossing.

o, p—— e

system 18 out of order.

879,886

18 approaching the crossing from the right of
the figure and passes on to the insulated rail
section H, the line circuit will be closed and
the relay energized to close the signal cireuit

. - and operate the signal and the time element
to the line 45 and the signal bell 54 has a
conductor 55 leading through it to the con-

will a;%-a,in be called into action to regulate the
period of operation of the signal. When the
car leaves the crossing and passes on to the

insulated rail sections B and A the line cir-

cuit will he opened and operation of the
sighal prevented. Thus the signal circuit

will be closed for a certain period when a car

1s approaching the highway crossing from
either direction, but will remain open and the
signal will be inoperative when the car is
leaving the crossing and moving in either
direction. The system may also be used
with a closed line circuit as shown in Fig. 3,
and 1n such case the signal will be closed and
the signal operated whenever any part of the

The operation of the
track relays will be substa.ntia}ly the same as
those described above and the same reference
ligures may be used for each. In the time
element, however, a ratchet 45" is employéd

which is the reverse of the one described and

1s operated when the relay opens the circuit
instead of closing it as in the normally open
lime circuit. |

[ elaim as my invention:—

J. The combination, with a normally

closed track eircuit arranged to be short

circuited by the passage of a car approaching
a highway crossing, of a line cireuit closed by
the short-circuiting of said track circuit, a
relay 1 said line ecircuit, a signal circuit
normally open and controlled by said relay,
a time element arranged to prevent the
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opening of said signal circuit for a predeter-

mined period after said line circuit is opened
and while the car is approaching the cross-
ing, a second normally closed track circuit
on the opposite side of the crossing from
sald first named track circuit and arranged
to open said line circuit and prevent the
operation of said signal when the car is
leaving said crossing. -

2. The combination, with the track rails
having a highway crossing, of the insulated
track sections on one side of the crossing and

106
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on the same side of the track, ‘rack circuits .

connected with said sections and the OPpPo-

site ralls and normally closed, a line circuit
normally open -and having a relay, a signal

‘cireutt controlled by said relay and having a

signal, a time element arranged to prevent
the opening of said signal circuit when said
line cireuit is opened after a car has passed

over said insulated rail sections moving to-

ward said crossing, insulated track scetions
on the other side ‘of the erossing and on t}
same side of the track and over which t

car passes leaving said- crossing, track cir
cuits connected with said last named sections,

120

When a car | and means whereby said last named track 130.



879.8686 =

civeuits will open said line circuit and pre-
vent the operation of sald signal when the
car is Jeaving said erossing.

3. The combination, with
having a highway crossing,

the track rails
of insulated

irack sections provided In said rails on ‘each
side of said crossing and on the same side of
the track, normally closed. track circuits
provided 1n connection with said sections and
arranged to be short circuited by the passage
of a car over said crossing, 2 line circuit, &
relay in said line circuit, a normally open
signal circult controlled by said relay and
having a signal, a time element arranged to
keep said signal circuit closed and continue
the operation of said signal for a predeter-
mined period after a car has passed over
said insulated rail sections and is moving
toward the crossing from either direction
cnd said track circuits being arranged to
prevent the operation of said relay and the
closing of said signal circuit when a car 1s
leaving the crossing and moving in either
direction. |
4 -In an electric railway,
tion with the track rails and & highway

crossing, - of nsulated track sections pro-

vided in said rails

| normally

-l N - —

the combina-

on each side of sald
crossing and on the same side of the track,
closed track circuits provided n
connection with said sections and arranged

{0 be short circuited by the passage of & ¢ar
over said.sections, a line circuit, a relay i
<aid line circuit, a normally open signsl
cireuit controlled by said relay and having &

signal, a time element arranged to keep seid -

signal circuit closed and continue the opera-
tion of said signal for a predetermined period
after a car has passed over said insulated
rail sections and 1s moving toward the cross-

ing from elther direction, & trolley wire, &

solenold in circuit with said wire and with

said relay, and time element and said track

circuits being arranged to prevent the opera-
tion of said relay and the closing of sald
signal circuit when 2 car is leaving the cross-
ing, moving in either direction. |

Tn witness whereof, I have hereunto set My
hand this 20th day of April 1907.

| EDWARD McCLINT OCK.
Witnesses: | | | |

RICHARD PAUL;
J. B. Eva.
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