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My invention relates to apparatus for pro-
tecting the intersections of highways and rail-
ways, and has for an object the provision of
novel and improved means for controlling

" 5 railway signals and highway signals asso-

ciated with such intersections. :

I will describe two forms of apparatu
embodying my invention, and will then point
out the novel features thereof in claims.

‘0 In the accompanying drawings, Fig. 1is a
diagrammatic view showing one form of ap-

paratus embodying my invention. Fig. 21s
a diagrammatic view showing a modification
of a portion of the apparatus shown in Fig.
5 1 and also embodying my invention.
Similar reference characters refer to simi-
lar parts in each of the views.
Referring first to Fig. 1, the reference char-
acters T* and T2 designate the trolley wires

1 of a double track electric railway, which rail-

way is intersected by a highway H. The
highway is provided with signals S* and §*,
each of which comprises a proceed lamp G¥,
a preliminary warning lamp Y™, and a final

5 warning lamp RE  Each track of the electric

railway is likewise provided with a signal
St or 82, for governing trains approaching
the highway. each of which signals comprises
a proceed lamp G and a stop lamp R*.

The signals are controlled by two “last
position” relays A! and A? associated with
the two trolley wires Tt and T, respectively.
Tach of these relays comprises a normal
_ winding 4 and a reverse winding 8, as well
' as an armature § movable to a normal or a
reverse position according as the normal or
the reverse winding is energized. TEach of
these relays is so designed that the armature
remains in the position to which it was last
moved after the winding which moved it
there becomes de-energized. A main relay D
is controlled by the last position relays A* and
A2, and a slow pick-up relay E is controlled
. by the main relay D.

The two windines of the last position re-
lav A2 are controlled by two trolley con-
tactors C* and (2 respectively, associated
with trolley wire T2 the former of which is
located in advance of the highway H, and the
latter of which is located close to the high-

way. One terminal of winding 8 is con-" :
nected with the contactor C*, and one termi- -

nal of winding 4 is connected with the con-

tactor C? The remaining terminals of these
windings are connected with the ground at .58
17. - The two trolley wires T* and T are, of
course, connected with one terminal -of a
generator (&, the other terminal of which is
connected with the ground 17. It follows
that when a car passes along the track cor- .80
responding to trolley wire 1%, winding 3 of

relay A2 will be energized momentarily when

the car passes contactor C*, and the other
winding 4 will be energized momentarily
when the car passes contactor C%. The wind- 65
ings 8 and 4 of relay A are controlled in a’~
similar manner by contactors C? and C* as-
sociated with trolley wire T o

The operation of the apparatus shown in
Fig. 1 is as follows: Relay D is normally.1C
energized by virtue of a ¢ircuit which passes
from terminal B of a suitable source of cur-
rent, through contact 5 of relay A* in the
normal position, winding of relay D, contact
5 of relay A in normal position, to terminal .78
O of the same source of current. Relay E -
is then de-energized, because its circuitisopen
at the back point of contact 7. of relay D.
The proceed lamps G¥ of the highway signals
are then lighted by virtue of a circuit which. 80
passes from terminal B, through front point ~
of contact 6 of relay D, then through the
lamps G¥ to terminal O. The stop lamp R®
of each railway signal is lighted by virtue of

‘a circuit which passes from terminal B, 85

through the front point of contact 7 of relay
D and the lamps R® to terminal O. This
circeuit is provided with a branch around con-
tact 7 of relay D, which branch includes back
contact 9 of relay E. The remaining lamps. 90
of all of the signals are extinguished.

I will now assume that a car passes along
the track corresponding to trolley wire T%
and that it is moving in the direction indi-
cated by the arrow applied to this wire.. 98
When this car passes contactor Ct, it will
energize winding 3 of relay A2, whereupon
contact 5 of this relay will be swung to its
reverse position, thereby de-energizing relay
D. This will close the circuit for relay JONRL
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at the back point of contact 7, but relay E
will not .close until the expiration of a given
interval of time. The opening of relay D
will open at the front point of contact 6, the
circuit for the proceed lamps G of the high-
way signals, so that these lamps become ex-
tinguished. The warning lamps Y* will im-
mediately become lighted by virtue of a cir-
cutt which passes from terminal B, through
back point-of contact 6 of relay D, back point
of contact 8 of relay E, and the lamps YH to
terminal O. The stop lamps R® of the rail-
way signals will remain lighted because of
the auxiliary circuit for these lamps through
contact 9 of relay E. After the expiration
'of the aforesaid given interval of time, re-
lay E. will close, thereby .opening at back
contact 9 the circuit for the stop lamps RR
of the railway signals, whereupon these
lamps will become extinguished.. The pro-
ceed lamps G of the railway signals will im-
mediately become lighted because of a circuit
which passes from terminal B, through the
back point of contact 6 of relay D, front

.point of centact 8 of relay D, and the pro-

ceed lamps G* to terminal O. This circuit

~ also includes the final warning lamps R® of
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the highway signals, so that these Iamps will -

likewise become lighted, it being understood
that the preliminary warning lamps Y will
become extinguished because the circuit for

‘these lamps will be opened at the back point

of contact 8. It follows that unless the car
constimes a given interval of time in passing
from the contactor C* to the signal S2,-the
car will receive a stop indication at this sig-
In other words, the car is not psrmit-
ted to cross the highway H unless its speed
is below a given limit. Immediately after

.crossing the highway H, the car will encoun-

ter the contactor C? and so will momentarily

‘energize winding 4 of relay A2, thereby re-

storing contact 5 of this relay to its normal
position. This will again energize relay D,
which will in turn de-energize relay X, so
that. all parts of the apparatus will be re-
stored to the conditions in which they are

-shown. in the drawings. :

If a car approaches the highway on the

“track corresponding to trolley wire T, the

operation will be the same as before, except
that the circuit for relay D will be open at

_contact 5 of relay A, . :

Referring now to Fig. 2, the apparatus for

‘the control of the last position relays A* and

.A? ig the same as the corresponding appara-
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tus in Fig, 1, and the arrangement of the
signals is likewise the same as in Fig. 1. The

. means for controlling these signals, however,

involves a normally de-energized thermal re-
lay ¥ and a normally de-energized stick re-
lay K. Assuming that relays A* and A2 are

_both in their normal positions, as shown in
-the drawings, the proceed lamps G¥ of the

highway signals are lighted by virtue of a

1,855,705

circuit which passes from terminal B,
through normal contact 5 of relay A2 nor-
mal contact 5 of relay A® and the lamps GY
to terminal O. The stop lamps R® of the
railway signals are lighted by virtue of a
cireuit -which includes back contact 16 of re-
lay X, The other lamps are all extinguished.

Assuming now that a car passes contactor
C*, relay A? will be reversed, thereby opening
at contact 5 of this relay the circuit for the
proceed lamps G¥ of the highway signals.
The preliminary warning lamps Y¥ will be
lighted by virtue of a circuit which passes
from terminal B, through reverse contact 10
of relay A?, back contact 15 of relay K, and

-the lamps Y*¥ to terminal O. The operating

winding 12 of the thermal relay F will be-
come energized by a circuit which passes
from terminal B, through contact 11 of re-
lay A? in the reverse position, winding 12
and the back contact 14 -of relay X to ter-
minal O. After the lapse of a given interval
of time, contact 13 of relay I will close, there-
by closing a pick-up circuit for relay K,
which cireuit is from terminal B, through
contact 11 in the reverse position, winding
12 and contact 13 of relay F, and the winding
of relay K to terminal O. Relay I will then
reinain energized by virtue of a stick circuit,
which passes from terminal B, through con-
tact 11 in the reverse position, winding 12,
front point of contact 14 and the winding

of relay K to terminal O. The current flow-

ing in this circuit is insuflicient to keep con-
tact 13 of relay F closed. When relay K
becomes energized, the circuit for the prelim-
inary warning lamps Y¥ will be opened at
the back point of contact 15, and the circuit
for the stop lamps R® will be opened at back
contact 16. The circuit for the final warn-
ing lamps R¥, and for the proceed lamps

- G¥, will be closed at the front point of contact

15 of relay K. When the car passes contactor
C?, relay A? will be restored to its normal po-
sition, so that the stick circuit for relay K
will be opened at contact 11, with the result
that the parts of the apparatus will be re-
stored to the positions in which they are
shown in the drawings. -

When a car approaches the highway on the
track corresponding to trolley wire T, the
operation of the apparatus will be the same
as before, except that the circuits will be
controlled by the contacts of relay At instead
of by the contacts of relay A2

Although I have herein shown and de-
scribed only two forms of apparatus embody-
ing my invention, it is understood that vari-

ous changes and modifications may be made _
therein within the scope of the. appended

claims without departing from the spirit and
scope of my invention.

Having thus described my invention, what
I claim is: ,
1, In combination, a railway intersected by
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a highway, a last-position relay having a nor-
mal and a reverse winding as well as an

armature movable to normal or reverse posi- .

tion according as the normal or the reverse
winding is energized and remaining in the
position to which it was last moved after the
winding which moved it there becomes de-
cnergized, means for energizing the reverse
winding when a train approaches said high-
way and for energizing the normal winding
when such train passes the highway, a-main
relay, a circuit for said main relay controlled
by a normal contact of said last position re-
lay, a slow pick-up relay, a circuit for said
slow pick-up relay controlled by a back con-
tact of said main relay, and signals for said
railway and said highway controlled joint-
ly by said main and slow pick-up relays.

9. In combination, a railway intersected
by a highway, a last-position relay having a
normal and a reverse winding as well as an

armature movable to normal or reverse.po-

sition according as the normal or the re-
verse winding is energized and remaining n

the position to which it was last moved after

the winding which moved it there becomes
de-energized means for energizing the reverse
winding when a train approaches said high-
way and for energizing the normal winding
when such train passes the highway, a main
relay, a circuit for said main relay con-
trolled by a normal contact of said last-posi-
tion relay, a slow pick-up relay, a circuit for
said slow pick-up relay controlled by a back
contact of said main relay, a signal compris-
ing a green and a ved lamp for said highway,
a signal comprising a green and a red lamp
for said railway, a circuit for the green high-
way lamp including a front contact of said
main relay, a circuit for the red railway lamp
including a back contact of said slow pick-
up relay, and a circuit for said red highway
lamp and said green railway lamp including
a front contact of said slow pick-up relay
and a back contact of said main relay.

3. In combination, a railway intersected
by a highway, a last-pesition relay having a
nornmal and a reverse winding as well as an
armature movable to normal or reverse posi-
tion according as the normal or the reverse
winding is energized and remaining in the
position to which it was Jast moved after the
winding which moved it there becomes de-
energized, means for energizing the reverse
winding when a train approaches said high-
way and for energizing the normal winding
when such train passes the highway, a main
relay, a circuit for said main relay controlled
by a normal contact of said last-position re-
lay, a slow pick-up relay, a circuit for said
slow pick-up relay controlled by a back con-
tact of said main relay, a signal for said
highway comprising a red.and a yellow and
a green lamp, a signal for said railway com-
prising a green and a red lamp, a circuit for

3

the green highway lamp including.a. front
contact of said main relay, a circuit for the
red railway lamp including a back contact of

said slow pick-up relay, a circuit for said

red highway lamp and said green railway
lamp including a front contact of said slow
pick-up relay and a back contact of said main
relay, and a circuit for said yellow highway
lamp" including a back contact of said slow
pick-up relay and a back contact of said main
relay. : ' :

4. In combination; a railway intersected
by a highway, a last-position relay having a
normal and a reverse winding as well as an
armature movable to normal or reverse posi-
tion according as the normal or the reverse
winding ‘is energized and remaining in the
position to which it was last moved after the
winding which moved it there becomes de-
energized, a circuit for said reverse winding
including a trolley contactor located in ad-
vance of said highway, a circuit for -aid
normal winding including a second trolley
contactor Jocated adjacent the highway, a
main relay, a circuit for said main relay con-
trolled by a normal contact of said last-po-
sition relay, a slow pick-up relay, a cireuit for
said slow pick-up relay controlled by a back
contact of said main relay, and signals for
said railway and said highway controlled
jointly by said main and slow pick-up relays.

5. In combination, a railway intersected by
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a highway, a last-position relay having-a nor-

mal and a reverse winding as well as an ar-

mature movable to normal or reverse posi- .

tion according as the normal or the reverse
winding is energized and remaining in' the
position to which it was last moved after the
winding which moved it there becomes de-en-
ergized, a circuit for said reverse wind-
ing including a trolley contactor located
in advance of said highway. a circuit
for said normal winding including a sec-
ond trolley contactor located adjacent the
highway, 2 main relay, a circuit for said
main relay controlled by a normal con-
tact of said last-position relay, a slow
pick-up relay, a circuit for said slow pick-up
relay controlled by a back contact of said

main relay, a signal comprising a green and .

a red lamp for said highway, a signal com-
prising a green and a red lamp for said rail-
way, a circuit for the green highway lamp
including a front contact of said main relay,
a circuit for the red railway lamp including
a back contact of said slow pick-up relay, and
a circuit for said red highway lamp and said
green railway lamp including a front contact
of said slow pick-up relay and a back contact
of said main relay. '
6. In combination, a railway intersected
by a highway, a normally energized main re-
lay, means for de-energizing said relay when
a train approaches the highway, a slow pick-
up relay controlled by a back contact of said
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main relay, a signal eomprisinig a green and
a red lamp for said highway, a signal com-
prising a green and a red lamp for said rail-
way, a circuit for the green highway lamp
including a front contact of said main relay,
a circuit for the red railway lamp including
a back contact of said slow pick-up relay, and
a circuit for said red highway lamp and said
green railway lamp including a front con-
tact of said slow pick-up relay and- a back
contact of said main relay. :

7. In combination, a railway intersected by
a highway, a-normally energized main relay,
means- for de-energizing said relay when a
train approaches the highway, a slow pick-
up relay controlled by a back contact of said
main relay, a signal for said highway com-
prising a red and a yellow and a green lamp,
a signal for said rallway comprising a green

and a red lamp, a circuit for the green high~

way lamp including a front contact of said
main relay, a circuit for the red railway lamp
including a back contact of said slow pick-
up relay, a circuit for said red highway lamp
and said green railway lamp including a
front contact of said slow pick-up- relay and
a back contact of said main relay, and a cir-
cuit for said yellow highway lamp including
a back contact of said slow pick-up relay and
a back contact of said main relay. .
8. Incombination, a railway intersected by
a highway, a relay comprising two windings,
means for energizing the first winding when
a train approaches said highway and for en-
ergizing the second winding when such train
passes the highway, a signal for said railway
comprising a green lamp and a red lamp, a
signal for said highway comprising a green
lamp and. a red lamp, means controlled by
said relay and effective after said second
winding has been energized and until said
first winding subsequently becomes energized
for lighting the green highway lamp and the
red railway lamp, means effective when said

iz first winding subsequently becomes energized

for extinguishing the green highway lamp,
and means effective upon the expiration of a
predetermined time interval after said first
winding beeomes energized for extingnishing
the red railway lamp and for lighting the
green railway lamp and the red highway
lamp. ) )

9. In combination, a railway intersected
by a highway, a relay comprising two wind-
ings; means for energizing the first winding
when a train approaches said highway and

for energizing the second winding when such

train passes the -highway, a signal located
near the highway for controlling trains ap-
proaching the highway and a signal located

near. the railway for controlling traffic ap-

proaching the railway, means controlled by
said relay and effective after said second
winding has been energized and until said
first winding subsequently becomes energized

1,855,705

for causing the railway signal to give a stop
indication and the highway signal to give a
proceed . indication, means operating when
said first winding subsequently becomes en-
ergized for: causing the highway signal to
give a warning indication, and means operat-
ing after the lapse of a given time thereafter
to cause the indication given by said railway
signal to change from stop to proceed.

10, In combination, a railway intersected
by a highway, a relay comprising two wind-
ings, means for energizing the first winding
when a train approaches said highway and
for energizing the second winding when such
train passes the highway, a signal located
near the highway for controlling trains ap-
proaching the highway and another signal
located near the railway for controlling traf-
fic approaching the railway, means effective
after said second winding has been energized
and until said first winding subsequently be-
comes energized for causing the railway sig-
nal to give a stop indication and the high-
way signal. to give a proceed indication, a
slow acting device, means operating when

"said first winding subsequently becomes en-

ergized for causing the highway signal to
givea warning indication and for setting into
operation said slow acting device, and means
effective when the operation of said slow act-
ing device has been completed for changing
the indication given by said railway signal
from stop to proceed.

11..In combination, a railway intersected
by a highway, a relay comprising two wind-
ings, means for energizing the first winding
when a train approaches said highway and
for energizing the second winding when such
train passes the highway, a signal located

near the highway for controlling trains ap-

proaching the highway and a signal located
near the railway for controlling traffic ap-
proaching the railway, means controlled by
said relay and effective after said second
winding has been energized and until said
first winding subsequently becomes energized
for causing the railway signal to give a stop
indication and the highway signal to give a
proceed indication, means operating when
said first winding subsequently becomes en-
ergized for causing the highway signal to
give a warning indication, and means oper-
ating after the lapse of a given time there-
after to cause the indication given by said
railway signal to change from stop to proceed
and the indication given by said highway
signal to change from warning to stop.

12. In combination, a railway intersected
by a highway, a relay comprising two wind-
ings, means for energizing the first winding
when a train approaches said highway and
for energizing the second winding when such
train passes the highway, a signal for said
railway comprising a green lamp and a red
lamp, a signal for the highway comprising a
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green lamp and a red lamp as well as a yel-
low lamp, means controlled by said relay and
effective after said second winding has been
energized and until said first winding subse-
quently becomes energized for lighting the
green highway lamp and the red railway
lamp, means effective when said first winding
subsequently becomes energized for extin-
guishing the green highway lamp and for
lighting the yellow highway lamp, and means
effective upon the expiration of a predeter-
mined time interval after said second wind-
ing becomes energized for extinguishing the
red railway lamp and the yellow highway

lamp and for lighting the green railway lamp

and the red highway lamp.

13. In combination, a railway intersected
by a highway, a relay comprising two wind-
ings, means for energizing the first winding
when a train. approaches said highway and
for energizing the second winding when such
train passes the highway, a signal for said
railway comprising a green lamp and a red
lamp, a signal for the highway comprising a
green lamp and a red lamp as well as a yellow
lamp, means controlled by said relay and ef-
fective after said second winding has been
energized and until said first winding subse-
quently becomes energized for lighting the
green highway lamp and the red railway
Iamp, a slow acting device, means effective
when said first winding subsequently becotues
energized for extinguishing the green high-
way lamp and for lighting the yellow high-
way lamp and for setting into operation said
slow acting device, and means effective when
the operation of said slow acting device has
been completed for extinguishing the red
railway lamp and the yellow highway lamp
and for lighting the green railway lamp and
the red highway lamp.

14. In combination, a railway intersected
by a highway, a normally deenergized slow
acting thermal relay, means for energizing
said relay and simultaneously giving a-warn-
ing highway signal when a train approaches
the highway, a second normally deenergized
relay, means for energizing said second relay
after said thermal relay has closed and for
subsequently keeping it energized until the
train passes the highway, and means for giv-

" ing a stop highway signal while said second

55
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relay is energized. , N
15. In combination, a railway intersected
by a highway, a last-position relay having a
normal and a reverse winding as well as an
armature movable to normal or reverse posi-
tion according as the normal or the reverse
winding is energized and remaining in the
position to which it was last moved after the

winding which moved it there becomes de-

energized, means for energizing the reverse
winding when a train approaches said high-
way and for energizing the normal winding
when such train passes the highway, a signal

for controllifig trains approaching the high-
way and another signal for controlling traffic
approaching the railway, means controlled by
a normal contact of said last-position relay
for causing said highway signal to give a
proceed indication, a normally deenergized
slow acting thermal relay, a third normally
deenergized relay, means controlled by a re-
verse contact of said last-position relay and
by a back contact of said third relay for
causing said highway signal to give a warn-
ing indication, means controlled by a reverse
contact of said last-position relay and by a
back contact of said third relay for energiz-
ing the winding of said thermal relay, means

5
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controlled by a reverse contact of said last-

position relay and by a contact of said ther-
mal relay and including the winding of said
thermal relay for energizing said third relay,
means. controlled by a reverse contact of said
last-position relay and by a front contact of
said third relay and including the winding of
said thermal relay for subsequently maintain-
ing said third relay energized, means con-
trolled by a back contact of said third relay
for causing said railway signal to give a stop
indication, and means controlled by a reverse
contact of said last-position relay and by a
front contact of said third relay for causing
said highway signal to give a stop indication
and said railway signal to give a proceed in-
dication.

1n testimony whereof I affix my signature.

PAUL H. CRAGO.
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