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My invention relates to controlling apparatus
for highway crossing signals, and " has for an
object the provision of novel and improved means

~ for causing ‘the operation of g signal’ fo 'begin
® when' a train approaching the highway ‘reaches

a selected one ‘of a number of different: ‘points
depending on the speed of the train.

‘I will describe one form'of apparatus embody-
ing ‘my invention; and will ‘then boint “out the
‘novel features thereof in claims.

The acco‘r‘npanyingvdrawmg is-a diagrammatic
view showing: one form of apparatus embodying
my invention. ‘

" Referring to the drawing, the reference chaz-
-acter T designates  a . stretch ‘of railway track
along which traffic normally moves in ‘the direc-
tion indicated by the arrow. This track:is inter«

sected- by a highway H, ‘'and ‘the intersection is

protected: by -a signal G, which, as here shown,
20 s -an electric bell, but- which ‘'may- equally well
be any ‘other typs. of highway ‘crossing’ signal,
such as g lamp or a group of lamps or a wigwag
device, - ‘ ,
* The-rails: of ‘the track T are divided by ‘insu-
lated joints 6-to-provide a plurality of track sec-
tions A, 'B, C,'D-and E, which sections are 0CCU-
pied successively by a train approaching the high-
way, and which sections are hereinafter referred
to~ as the first, second,
sections. Each- section is provided with a. track
circuit comprising a battery-12 connected across
the-rails'at one end of the section - through a
cutrent limiting impedance 13, and & track relay
o OOnnected across the rails at the other end of the
35 section; the track relays' for the several sections
being designated K, Q, X, ¥ and Z. Track relay
K is -connested across the rails of ssotion A
through. a ‘path which includes front contact 9
of rvelay 'Q, front contact 10 of relay X, and front
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relay K has been déeneigized due toa train oe-

cupying section A; this relay will Temain deenér-:

gized  utitil such train leaves section 'D.. . The

track relayfor each of the remaining sections is
45 connected directly across the track rails in the

usual-manner, : :
“Insome instances a relay. contact is shown af
ai point remote from ths winding of the 'relay
which controls it, and in such instances the re-
lationship between the contact and the relay is
indicated by desiznating the contact by.a nu-
meral together with the same prefix as the letter
applied toitherelay. For example, the reference
character Ql'means that the contact to which it ig
applied, is contact 1 of relay Q. B

third, fourthand fifth

- contact 11 of relay Y in series, so that when .

Section “A - is provided with two slow-acting
devices R and 8, which devices, as here shown,
are slow pick-up-telays.” The first device R is
provided  with a -pick-up cireuit ‘which passes
fror terminal U of 5 suitable source of current,
through the winding of relay R, front contact 1
of relay @, and baeck contact 5 of relay K to
terminal V of the same source of current. This
device is provided with a stick - circuit  including
itz own front contacht 6 and a back contact 1
of relay K. Tt follows that when g train enters
section- A, the operation of relay R will begin,
provided - that section B is unoccupied, and it
also follows'that if the operation of relay Ris
completed while section A is still oceupied, ‘this
relay will thereafter. remain energized in - its
operated condition as long as relay K- remains
deenergized; that is; unti} the frain leaves section
D. The second slow=acting device S'is provided
with a pick-up eireuit which passes from termingl
U, through the winding of relay 8, front contact
2 of relay Q) and front contaci 7 of relay R, to
terminal V. Relay S is provided with a stick
civcuit which includes its own front ‘contact 8
and a back contact 2 of relay K. Tt follows that
if relay ‘R’ completes 'its operation while section
A is occupied, ths operation of relay S will bhezin,
and that if relay S completes its operation before
the-train ‘enters section B, it will be held in its
fully operated condition as long as relay K re-
mains deenergized, that is, until the train leaves
section D. o

~Signal G ig controlled by a front contact 4 of
a-normally deenergized. felay F, so that this

‘signal is normally deerergized but becomes en-

ergized-when: relay ¥ is energized. Relay F is
brovided. with four pick-up ot initiating circuits,
the first’ of ‘which is from termiinal U, through
the winding of relay ¥, back contact 1 of relay..
R, and back contact 3 of relay Q, to terminal 7
This circuit ‘will ‘he -closed when a train enters:
section: B, provided that the train hag traversed

- section A at:such high speed that relay R hasg not

completed its operation prior to. the entry of the
train into ‘section B. ' The ‘second cireuit " for

. relay B ineludes hack contact 1 of track relay X,

kack contact 1 of relay S and front contact 2 of
relay R. This circuit will be closed when a train
enters secticn C, provided that this train has
traversed section A at such speed. that relay R
has completed its operation, but relay’ s has not
completed ‘its operation, that s, provided " the
train has traversed section' A at an intermediate
speed. The third circuit for relay I includes

back contact 1 of track relay Y, front contact 2 1
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of relay S, and front contact 3 of relay R. This
circuit will be closed when a train enters section
D, provided that the train has traversed section
A at a low enough speed to permit both relays R
and 8 to complete their operations. The fourth
circuit for relay F includes back contact 1 of
relay Z, and will be closed whenever the train
enters section E regardless of what has happened
during the passage of the train through the pre-
ceding sections.

It follows from the foregoing that a high speed
train will set the signal G into operation when
it enters section B, a medium speed train will set
the signal into operation when it enters section
¢, and a low speed train will set the signal into
operation when it enters section D. Under any
one of these three conditions, the signal will
continue in operation until the rear of the train
leaves section E. In the event of such a failure
of any part of the apparatus asscciated with
sections. A, B, C or D as to prevent signal G being
set into operation while the train is traversing
such sections, this signal will always be set into
operation when the train enters section E.

Wwith the apparatus thus far described, 2 short
train which has started the signal in operation
when it entered section B may allow the opera-
tion of the signal to stop when it enters section C
due to the picking up of relay Q, and the oper-

. ation of the signal would not then be resumed

until the train enters section E. A similar unde-~
sirable operation might result if a short train
starts the signal when it enters section C, in
which case the operation of the signal may
cease when relay @ picks up thereby causing
relay S to become closed. To avoid these pos-
sible gaps in the operation of the signal, I have
provided relay F with a stick circuit which in-
cludes a front contact 14 of relay F and & front
contact 2 of relay Z. The result of this is that
after relay F has been energized by any of the
initiating circuits, it will remain energized until
the train leaves section E. .

Although I have herein shown and described
only one form of apparatus embodying my in-
vention, it is understood that various changes
and modifications may he made therein within
the scope of the appended claims without de-
parting from the spirit and scope of my
invention. .

Having thus- described my invention, what I
claim is:

1. In combination, a stretch cof railway track
intersected by a highway and provided with four

. sections- occupied successively by a train ap-

proaching the highwsy, a track circuit including
a track relay for each section, means for keep-
ing the track relay for the first section open
after a train has passed through such section
until the train leaves the fourth section, & first
slow-acting device controlled by a back contact
of the first track relay and a front contast of
the second track relay in series, a stick circuis
for said device including a hack contact of the
first track relay, a second slow-acting -device
controlied by a front contact of the first device
and a front contact of the second track relay
in series, a stick circuit for said second device
including a hack contact of the first track relay,
a signal relay, a first circuit for gaid signal relay
including in series a back contact of the second
track relay and a back contact of the first slow-
acting. device, a second circuit for said. signal
relay including in series & back contact of the
third track relay and a frontcontact of the first
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device as well as a back contact of the second
device, a third circuit for said signal relay in-
cluding in series a back contact of the fourth
track relay and front contacts of each of said
devices, and a signal for said intersection con-
trolled by said signal relay.

9. In combhination, a stretch of railway track
intersected by a highway and provided with four
sections occupied successively by a train ap-
proaching the highway, a track circuit including
a track relay for each section, means for Keeping
the track relay for the first section opsa after a
train has passed through such section until the
train leaves the fourth section, & signal for said
intersection, and means controlled by said relays
for sebting said signal into operation when a

rain enters the second or the third or the fourth
of ‘said sections according as the train traverses
the first section at high, medium or low speed.

3. In combination, a stretch of railway track
intersected by a highway and provided with four
sections cecupied successively by 2 train ap-
proaching the highway, a track circuit. including
5 track relay for each section, a signal for said
intersection, and means controlled by said relays
for setting said signal into operation when 2
train enters the second or the third or the fourth
of said sections according as the train traverses
the first section at high, medium or low speed.

4. Tn combination, a stretch of railway track
intersected by a highway and provided with

four sechions occupied successively by a train.

approaching the highway, a signal for said inter-
section, and means responsive to a frain ap-
proaching said highway for setting said signal
into operation when the train enters the second
or the third or the fourth of said sections accord-

ing as the train traverses the first section at

high or medium or low speed.

5. In combination, a stretch of railway track
intersected by a highway and provided with four
sections occupied sucecessively by a- train ap-
proaching the highway, a track circuit including
a track relay for each section, means for keeping

the track relay for the first section open after:
a train has passed through such section until the:

train leaves the fourth section, a first slow-acting
device controlled by 2 back contact of the first
track relay and a front contact of the second.
{rack relay in series, a stick circuit for said de-

vice including o back contact of the first track.

relay, a second slow-acting device controlled by
o front contact of the first device and a front
contact of the second track relay in series, a stick
cireuit for said second device including a back
contact of the first track relay; a signal for said
intersection, and means for setting said signal
into operation when a train approaching the
highway enters the second or the third or the
fourth of said sections according as the first
device is open or the first device is closed and the

‘second device open or both of said devices are

closed.

6. Tn combination, a stretch of railway track
intersected by a highway and provided with four
cections occupied successively by a train ap-
proaching the highway, a slow-acting device set
into operation when a train enters the first of
said sections. a second slow-acting device set into
operation when the operation of the first device
is completed while the train occupies the first sec-
tion, & signal for said intersection, and means for
setting said signal into operation when the train
enters the second or the third or the fourth sec-
tion according as the operation of the first de-
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vice is incomplete when the train enters the sec-

ond section or the operation of the first device is "

complete and the operation of the second device
incomplete when the train enters the second
section or the operation of both devices is com-
plete when the train enters the second section.

7. In combination, a stretch of railway track
intersected by.a higshway and provided with five
sections occupied successively by a train ap-
proaching the highway, a track circuit including
a track relay for each section, means for keeping
the track relay for the first section open after
a train has passed through such section until the
train leaves the fourth section, a first slow-act-
ing-device controlled by a back contact of the
first track relay and a front contact of the sec-
ond. track relay in series, a stick circuit for said
device including a back contact of the first track
relay, a second slow-acting device controlled by
a front contact of the first device and .a front

3

contact of the second track relay in series, a stick
circuit for said second device. including a back
contact of the first track relay, a signal relay,
a first circuit for said signal relay including in

series a back contact of the second track relay

and a back contact of the first slow-acting de-
vice, a second circuit’ for said signal relay - in-
cluding in series a back contact of the third
track relay and & front contact of the first de-
vice as well as a back contact of the second device,
a third circuit for said signal relay including in
series a back contact of the fourth track relay
and front contacts of each of said devices, a fourth
circuit for said signal relay including a back con-
tact of the fifth track relay, a stick circuit for said
signal relay including its own front contact and a
front contact of the fifth track relay, and a sig-
nal for said intersection controlled by said sig-
nal relay. ) ‘

: BENJAMIN MISHELEVICH.
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