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Th;s invention relates to a system in -which

a distant track switch and -its associated signal.

are controlled " oyver a comparatively few dine

wires, -and: wherein these same line ‘wires are’

5 used for indicating trafic conditions at said dis-
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tant location.

.. In accordance: with. the present mventlon, 1t'

is proposed to.control a distant track switch over
one line eircuit, to-control the signals associated
with said track switch over .another line.circuit
from a local point, and to indicate at said: local
point -the position -of the track switch, the indi-
cating condition of the 'signals, the. occupancy
of a detector track -circujt associated with 'said

© track switch, the fact whether or-not the switch'

machine for operating-such track section is
locked against such operation by local. locking
means, and the fact whether the switeh machine
is in 3 transient or intermediate position.  In
accordance with the present-invention, certain of
these features are carried out by at times en~
ergizing a line cireuit from one end and at other
times -energizing said line circuit from the other
end, which is accomplished by the provision of
means for permitting the use of the line to be
shifted from a control line to an indication line,
and viee versa, without the simultaneous -appli-
cation of -current to both ends of -the line wire;

Provision is made so that the positions of the
switeh repeating relay, switch control relay and
switch lever must coordinate before a signal can
be cleared and if cleared the-signal will not be
put to stop position if the switch lever is inad-
vertently -manipulated. . Provision is also made
that if the switch lever is manipulated, while the
switeh- is Iocked :and a hands off lamp HO.is
lighted, the switch-will not respond to the lever
even -though the lock circuit has been restored,
meking it thus necessary to restore the lever and
then manipulate it again. Reversibility of switch
in mid-stroke is also provided for, that is, if the
switch should jam-in an 1ntermed1ate posxtmn,
it may be returned to-its original position W1th-
out completing its .original stroke. .- . . -
. Other objects; purposes and characteristic fea-
tures of the invention will in part be more specifi-
cally pointed out heremafter and ‘will in part he
“obyious from the accompanying drawing.

In describing the invention in detail, reference
will be made to the single drawing, which shows
conventionally one circuit arrangement and as-

- sociated devices emhodying the present invention,

and which illustrates both the apparatus in the
central office and at a distant wayside location.
Referring to.the drawing, the frack rails 3 have

(CL. 246—3)

been shown divided by insulating joints 4, into
sections to facilitate track circuiting, of which
the detector- track .circuit containing the track
relay T and the frack battery 5 only have been
shown.  This detector track circuit is associated
with the track switch .S which governs the move-
ment of traffic into and out of the main track
and side track, respectively, of the passing siding
PS. With this track switch S are associated the
main entering signal { and the take-siding sig-
nal 14, the starting signal 2 and the dwarf start-
ing signal 29 preferably of a signalling system of
the absolute-permissive-block type, and this
switch is operated by the switch machine SM.
This switch machine SM is preferably controlled
by switch machine ¢ontrol relay WZ, whereas the
signals 1, [4, 2 and 2¢ are. preferably controlled
by the sxgnal control relay SZ.

At this way station, there is also prov1ded an
approach locking relay AL which is energized

only in the event it is safe to operate the track
switch 8, and which may be controlied in'a man-
ner - as indicated in the prior  application of
Wenholz and DeLong Ser. 409,010 filed. Novem-
ber 22, 1929;.a signal indicating relay M which
is energized only when all of the signals asso-
ciated with the track switch 8 are’ at stop; a
switch machine repeater relay WP; and auxiliary
relays X and Y which manifest whether the
switch control line wire 1€ is energized from the
way station end, or is connected to the switch ma.-
chine control relay WZ. Although only one track
switch -has been shown, the invention may be
applied to all of the apparatus of an entire inter-
locking plant. :

In the central office DO, there is prov1ded a
miniaturé track layout, which in every respect
corresponds to the railway system to. which the
present invention has been applied, of which for
convenience only the miniature passing siding ps
corresponding to. the actual passing siding PS
has been shown.  This miniature passing siding

ps hgs associated therewith a miniature track

switech s which is operable by the miniature
track switch operator SO. With this miniature
tracklayout, there is also associated a switch con-
trol lever SWL, a signal control lever SL, a corre-
spondence relay KR, a repeater correspondence
relay KRP, a signal indicating relay SR, and two
auxiliary relays NP and RP, which auxiliary re-
lays manifest whether the correspondence relay
KR or control energy is connected to.the dis-
patcher’s office end of the line wire 9.

The central office equipment also includes an
indicating lamp OS, whicl indicates the occu-
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pancy of the detector track circuit containing
track relay 'T; direction arrow lights W and E
which respectively indicate that west bound and
east bound traffic is permitted to move over the
track switch S; a transient light TL, which indi-
cates that the switch machine is out of corre~
spondence with its control. relay; a hands-off
light HO, which when lighted indicates that. the
track switch cannot be operated, and an audible
signal BL.

Having now referred to each of the elements of
the system, it is believed expedient: to explain
the operation of the system, this in order to more
clearly understand the co-ordination between
the various devices and the functions which may
be carried out thereby.

Operation

The apparatus, as illustrated in the drawing,
has been shown in its normal condition, that is,
with the track switch S assuming the main track
position, and the four wayside signals associated
therewith assuming the stop position.: Let us

first observe what relays are normally energized

and trace their closed energizing circuits. Re-

" ferring to the drawing, it will be noted that the

relay NP is energized through the following cir-
cuit:—beginning at the terminal (—), winding
of the relay NP, wire 12, back contact 13 of the
relay RP, resistance unit {4, to the common re-
turn wire C connected to the midpoint of the
central office battery. A second energizing cir-
cuit may be traced for this relay NP as follows:—
beginning at the same negative terminal, wind-
ing of the relay NP, wire 15, switch lever SWL,
wire I8, polar contact 1T of the relay KR in its
right hand position, wire 18, resistance unit. 14,
to the common return wire C connected to the
midpoint of said battery.

Referring now to the way station locatxon the
signal indicating relay M is energized through
the following circuit:—beginning at the terminal
() of the way station battery, contact 21 of the
signal 14 closed only when this signal.assumes
the stop position, wire 22, contact 23 closed only
when the signal f assumes the stop position, wire
24, contact 25 closed only when the signal 24
assumes the stop position, wire 26, contact 27
of the signal 2 closed only when this signal
assumes the stop position, winding of the relay
M to the other terminal (—) of the way station
battery.

The switch repeater relay WP is energized
to its right hand normal position through a cir-
cuit which may be traced as follows:—beginning
at the terminal (4) of the way station hattery,
contact 28 of the switch machine SM assuming
the main track locked position, wire 29, winding
of the relay WP to the midpoint C of the way
station battery. The auxiliary relay Y is ener-
gized through the following circuit:—beginning
at the terminal (<) of the way station battery,
front contact 30 of the switch repeater relay WP,
wires 31 and 32, stick contact 23 of the relay Y,
wires 34 and 85, winding of the relay Y, wire
3§, front contact 37 of the approach locking re-
lay AL, to the other terminal (—) .of tne way
station battery.

It will be noted, that the correspondence relay

KR is normally energized and has included in -

series therewith the auxiliary relay X of the
wayside location. This energizing circuit for the
correspondence relay KR may be traced as fol-
lows:—bheginning at the terminal (4) of the way
station battery, polar contact 40 of the switch
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control relay W2, (this relay WZ preferably being
one of the two positioned magnetic stick type, so
that its polar contacts remain in the position to
which the relay was last energized, this relay
WZ now being deenergized, but if desired this re-
lay may include- a neutral armature and asso-
ciated contacts if desired), wire 41, polar contact
42 of the switch repeater relay WP, wire 43, neu-
tral contact 44 of the relay WP, wires 45 and 46,
stick contact 4T of the auxiliary relay X, wires
48 and 49, winding of the relay X, wires 50 and
51, front contact 52 of the approach lock relay
AL, wire 53, front contact 54 of the track relay
T, line wire 10, contact 55 of the switch lever
SWL, wire 56, back contact 57 of the relay RP,
wire 58, winding of the correspondence relay KR,
wire 59, front contact 60 of the relay NP, to the
common return wire C connected to the mid-
point of the way station battery. With the relay
KR energized its repeater relay KRP is of course
also.energized, and this circuit includes the front

- contact 61 of the relay KR and the wire 62.

Let use first assume that the operator in the

central office DO wishes to clear the signal 2 to

permit the passage of a train over the track switch
8 in an eastwardly direction. This may be accom-
plished by moving the signal lever SL to the right
hand position to.complete the following circuit:—
beginning at the terminal (+4) of the central
office battery, signal lever SL, wires 63 and 64,
neutral contact 65 of the relay KR, wire 66, polar
contact 61.of the relay KR, wires 88 and 69, wind~
ing of the signal indicating relay SR, line wire 10,
winding of the signal control relay Sz, wire H,
to the common return” wire C connected to the
midpoint of the central office battery.

" The completion of this circuit will energize the
relay SZ to the right hand position in which the
signal 2 is cleared through the following circuit:—
beginning at the terminal-(4-) of the way station
battery, front contact 13 of the relay SZ, wire 14;
polar contact 15 of the same relay, wire 16, front
contacts 12 and 17 of the polar home relay 2H
(which home relay is energized by current of nor-
mal polarity when two blocks in advance of sig-
nal 2 are unoccupied), switch machine contact
18, wire 19 through the mechanism of ‘signal 2
to'the negative terminal (—) of the way station
battery. The signals I, 2 and- 24 are preferably
3-position signals of which the caution circuits;
have for convenience, been omitted, and the take-
51d1ng signal is preferably 2-position.

"Clearing of the signal 2 will open the contact
27 associated with said signal, thereby deenergiz-
ing the signal repeating relay M and effecting
dropping of its contacts 80 and 81. Dropping of
the contact 80 -will deenergize the approach lock
relay AL (the detail of ‘which circuit is shown
in’' the prior application above referred to), and
dropping of the contact 81 will complete a circuit
including the back contact 52 of the approach
lock rélay AL; which circuit reverses the potential
applied to the correspondence relay KR, which cir-
cuit may be traced as follows:—beginning at the
terminal (—) of the way station battery, contact
82 of the relay WZ, wire 83, contact 84 of the
relay WP, series resistance unit 85 (having an
ohmic resistance preferably equal to that of the
relay X), wire 86, back contact 81 of the relay
M, wire 81 back contact 52 of the relay AL, wire
53, contact 54, line wire 10, lever contact 55, wire
56, back contact 57 of the relay RP, wire 58, wind-
ing of the relay KR, wire 59, front contact 60 of
‘the relay NP, to common return wire C connected
1o the midpoint of the way station battery. The
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flow of current in the relay KR is reversed there-
by .operating its polar contacts inits left hand
position. In this connection, it may be pointed
out that the relay KR is:preferably of such:con-
struction that the neutral contacts will not drop
during the reversal of polarity of current applwd
to the relay.

With the relay KR nowassu-mmg its vleft .hand
position, the energizing circuit for the-signal cen-
trol relay SZ.is broken .at the contact 61 :of the
relay’ KR, but since an -auxiliary :stick. eireuit

including the relays SR-and. SZ in series-and also.

including i1he frent stick contact §8 .of the relay
SR and the wire £9 and 492 was previcusly closed,
the relays SR and SZ are maintained energized.
Also, with the relay KR now-assuming its left
hand -position the hands-off light HO is energized
through the following cireuit:—beginning ‘at the
terminal () of the .central-office battery, polar
contact 80 of the relay KR assuming itsleft hand
position, wires 91 and 82, hands-off light HO ‘te
the other terminal (=) of the .central office bat-
tery. - Also, the east bound signalling lamp E is
enérgized through the following circuit:—begin-
ning at the terminal (4) of the central office
battery, polar contact 98 of the relay KR ia its
left hand posmon vares 81 and 93, front -contact
84 of the relay KRP, wire 85, front- contact 98 of

the relay KR, wire 87, front eontact 98 of the

relay SR, wire 89, signalilever-eontact in9, through
the east beund signal lamp E (indicating that 2
signal has been cleared for east bound {trafic over
the track switch S assuming its-main track posi-
tlon as indicated by the miniature track switch
ns) to the other terminal -(—) of the. central
ﬁf‘o battery. The illumination of the hands-off
hght HO informs the operator that he must not
operate his switch lever SL/W, this because the
switch should not be attﬂmpted to be operated
and could not be operated by reason of the ap-
proach lock reiay AL ‘being down,-so. loncr ‘as.one
of the signals associated with the switch S are in
the clear position, Also, if the switch _lev_er SWL
actually were moved to the opposite position
nothing would occur, in response thereto gither
immediately or after the signal 2 is agam put to
stop, this because the relay NP would not be
gtuck up through its front stick contact 186 and
front contact {2 of relay RP because the rglay RP
cannot be picked up with: the relay. KR assuming
its' dotted left hand position. Furthermore if
the lever SWL is operated while the 1
surnes the left hand position, the rela KR cannot
be 1eturned 'ro the normal right hand position
Inless the lever SWL is first retLr,ned to the posi-
ticn it assumed when the hands-off lamp HO
was firgt” illuminated, this because the contacts
5587 or 55—186, as the case may be, are cut of

Let us now bear in mind that the track switch

assumes its clear proceed position,; the approach
lock relay AL and the signal indicating relay M
are deenergized. Let us further chserve what
effect the passage of a train over the detector
track cirenit containing the track relay T will
haye and let us cbserve how this deenergization
of the track relay T will energize the OS-ing light
‘08 associated with the miniature track layout. ps.
Let us assume that.an east bound train is about
3 to aceent the clear signal 2, and as it does
1+ treads vpon the 'detector track clrcult thereby

deenergizing the track relay T and. dropping its

contact 54, thereby breaking the energizing mrcult
forthe correspondence relay KR heretofore traced.

3

the dropping ef which in turn deenergizes the re=
peater . relay KRP, so that the detector track ecir-
euit .occupaney :lamp OS is lighted through the
foliowing circuit:—beginning -at the terminal
() .of the.central .office:battery, polar contact 89
of the relay: KR in .its left ‘hand position, wires
84 and 93, neutral contact 84 of the relay KRP:
assuming ‘its -deenergized position, wire 91, the
OS-ing iamp OS, to ‘the other .té ?mlnal (~):0f
the eenfral office battery. Obvmusly, the 0OS
lamap will ‘be.extinguished as soon as the track
relay T picks up, thereby informing the operator
atthe-central office that the train has passed be-
yond the detector track circuit containing track
relay T .and has entered into the single track sec~-
tion, - & -

It will alse be noted that dropping of the relay
KR will: deenerg*ze the east bound signal lamp E.
Alsothat the passage-of the train by signal 2 will
reenergize the relay M and thé relay AL, thershy
re-applying current of positive polarity to the re=
lay KR, leaving the lamp E- extinguished untll
the train has progressed into the'single track sec-

tion to & point where relay 2H is reenergized with
normal polarity, under which condition relays
M-and AL are deenergized returning the relay KR
to its -dotted position and causmg the lamp E to
be again illuminated.

- -Should the operator now a,ttem‘at to operate
the switch machine SM, he would of course be
unable to do so ‘because the signal 2 ‘will have
again cleared as'soon as the train has travelled
beyond ‘the zone which -governs the ‘home relay
2H, -and with the 'signal 2 clear resulting in
deenergization of the approach relay AL will
prﬂvent oper ation of ‘the switch machine SM, gll
in g manner as indicated in-the prior applica:
tion above referred to. Also, should the oper=

ator move the switch lever SWL to the dotted_

position this would .avail him nothing, because
the wire 18 is no longer conpected to the polar
contact 1T of the relay ‘KR, so_that moyvement
of the leyer SWL will not effect picking Lp of
the relay RP, nor will it effect dropping of the
relay WP. Also, the contact “5 when moved 1o
the dotted position would not complete-a cii-
cuit, because this circuit would still be open at
thn contact 43 of the relay RP. Furthelmore,
the relay KR cannot be energlaed toward the
right with the lever SWI out of cor;espond,on
with the relays RP and NP, It is.thus seen
that the operator must first return his gxgnal lever
SL -to the neutral position kefore he can either
extinguish his hands-off light HO or Qperate the
sw1tch machlne SM, and when he does +his he
must remanipulaie- the lever SVJL
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Let us therefore sssume *hat the onemtm re-

turns the signal lever SL to the-middle position

, -thereby effecting deenergization of the relays

SR and SZ, and in this connection it should be
neted that the circuit just broken was a stick
circuit and included’ the 'stick contact 88 .of the
relay SR. - Deenergization of the signal control
relay 87 will of course return:the signal 2 hack
{0 its stop position or' conditicn:(as in theevent

~when light signals are used), thereby effecting

energization of the ‘signal repeater relay M, .and
after-a short interval of time, this on ‘the .as-
sumption that there is no train approaching,; the
relay AL will again pick up,-and when this-oceurs
‘the - orlgmal circuit -for the -correspondence relay

60

KR mcludmg the front contact 52 of the ap- -
‘proach lecking relary AL will'be re-closed, thereby -

€nergizing the relay KR back to its right hand
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position, extinguishing the hands-off light HO
and extinguishing the east bound lamp E. .

Let .us now assume that the operator at the
central office DO wishes to operate the track
switch S to the take siding position, and in order
to do so moves his switch machine control lever
SWL to the dotted position. This movement of
the lever SWL to the dotted position will break
the energizing circuit for the relay KR at the
contact 55 of the lever SWL, and in so doing
will drop the auxiliary stick relay X; which also
was included in series with this relay KR having
included in series therewith its stick contact 41,
so that the energy is cut off of the way station
end of the line wire 10 at the front contact 41
of the relay X. Also, movement of the switch
lever SWL to the dotted position effects closure
of the following circuit for the relay RP:—be-
ginning at the terminal (++), winding of the re-
lay RP, wires 103 and (04, switch lever SWL,
wire 16, polar contact 171 of the relay KR, wire
18, resistance unit i4, to the common return
wire C connected to mid-point of the central
office battery. 'The completion of this circuit will
pick up the relay RP, which by its lifting of con-
tact 18 will stick up the relay NP (this relay NP
being slow dropping as conventionally shown) in
series with relay W2 through the following cir-
cuit:—beginning - at the terminal (—) of the
central office battery, winding of the relay NP,
wire 12, front contact 13 of the relay RP, wire
105, front contact 108 of the relay NP, wire 161,
contact 55 of the lever SWL assuming. its dotted
line position, line wire 10, contact 54 of the track
relay T, wire 53, front contact 52 of the approach
relay AL, wires 5i and 108, back contact 109
of the relay X, wire 110, front contact fI{ of
the relay Y (the relay Y still being energized
by its stick circuit including contacts 30 and 33),
wire 112, front contact 113 of the relay WP, wire
{14, winding of the relay WZ, to the common
return wire C connected to the midpoint of the
central office battery.

Tt is thus noted that the relay NP is included
in a stick circuit including its own front con-
tact 106 and including the relay W2z in series.
The completion. of this circuit will of course
operate the polar contacts of the relay WZ to
their left hand position, thereby operating the
switch machine SM to its take siding position
by a suitable circuit conventionally indicated by
the dotted line 115 and front contact 121 of
relay T. »

Attention is directed to the fact that the relays
RP and NP are now both energized, and that
under this condition the relay KR has both of
its terminals connected to the common return
wire C and is deenergized, and that with the-re-
lays NP and RP both energized the transient
light TL will not be illuminated in spite of the
fact that the relay KRP has its back contact 116
closed and the fact that the contact 90 of the
relay KR assumes its right hand position.

As soon as the switch machine SM has, how-
ever, been unlocked, the relay WP is deenergized
and the back contact 113 of this relay WP as-
sumes its retracted position, thereby opening the
stick cireuit for the relay NP. This stick circuit
is maintained opened for a. sufficient period of
time to allow the contacts of the relay NP to
drop away, as the relay Y is slightly slower act-
ing than either of the relays NP or RP.. With the
relay NP now deenergized, the transient light TL
is illuminated through the following circuit:-—

beginning at: the terminal (4) of the central
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office battery,.contact 90 of the relay KR -assum-
ing its right hand position, wire {11, back con-
tact 116 of the relay KRP, wires {18 and (19,
transient light TL, wire. 120, back contact 60 of
the relay NP, to the mid-point -C of the central
office battery. The illumination of this transient
light TL informs the cperator that the distant
switch machine control relay WZ has been oper-
ated in response to the movement of his lever
and that the switch machine SM has been un-
locked in response thereto as manifested by drop-
ping of the relay WP, but -that the switch ma-
chine has not yet responded completely to the
new position of the relay WZ, thus indicating that
the switch machine is in a transient condition.

The switch. machine 'is now presumed to be
operating toward its take-siding position and the
initiation of such operation of course effected de-
energization of the switch machine repeater relay
WP as soon as the switch machine was unlocked
mechanically, and with the auxiliary relay X now
deenergized the opening of the contact 30 of the
relay WP effects deenergization of the auxiliary
relay Y, so that both the relays X and Y are
deenergized.

Let us assume for the purpose of considering
the operation of the switch machine when stalled
in mid-stroke at this time. With the relays X
and Y both deenergized and the relays WP also

deenergized it will be noted that the control re- 3

lay WZ is again connected to the line wire 10
through the following partial circuit:—begin-
ning at the line wire 0, front contact 54 of track
relay T, wire 53, front contact 52 of approach re-
lay AL, wires 51 and 108, back contact {09 of
relay X, wire 110, back contact {11 of relay Y,
wire 122, back contact. {13 of relay WP, wire (14
to the relay WZ. It is thus apparent that the
operator is free to operate the switch machine SM
if it should be stalled in mid-stroke, this by
reason of the partial circuit just traced including
the wire 122 and the back contacts {11 and {43 of
the relays Y and WP, it of course is understood
that the eperator is free to apply energy of either
polarity to the line wire 10 from the central office
DO if he so desires, this because the polar con-
tacts of the relay KR now assume their right
hand position.

Let us now assume that the switch machine has
completed. its operating stroke to the take siding
position, and in so doing has energized the
switch' repeater relay. WP to its left hand en-
ergized " position, thus bringing it into corre-
spondence with the polar position of the relay
WZ. With the relays WZ and WP assuming cor-
responding polar positions and with the relays X
and Y still deenergized, as heretofore explained,
the following circuit for the correspondence re-
lay KR is completed:—beginning at the negative
terminal of the way station battery, contact 82
of the relay WZ assuming the left hand position,
wire 123, polar contact 42 of the relay WP assum-
ing the left hand position, wire 43, front contact
44 of the relay WP, wires 45 and (24, back con-
tact 125 of the relay Y, wires 126 and 49, winding
of the relay X, wires 50 and 51, front contact 52
of the relay AL, wire 53, front contact 54 of the
relay T, wire 10, contact 55 of thé lever SWL
assuming its dotted position, wire 01, back con-
tact 106 of the relay NP, wire 59, winding of relay
KR, wire 58, front contact 127 of the relay RP,
to the common return wire C connected to the
midpoint of the way station battery. It is to be
noted that.this circuit for the relay KR has been
pole changed on the energy end, and the ter-
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Inirials of the relay KR ifseélf hdave been: pole
changed.. The relay KR can thus not be energized
to it§ right hand position-unless the switch re=
peater-relay WP, the switch control relay WZ. and
the switch lever SWIL - assume correspondmg
Hormal or revéerse positions. .

© The complétion of this circuit for relay KR wﬂl

of course operate this rélay to its fight hand posi<-

tion, and wiil effect picking up: of the seriesrelay
X With the relay X how picked up and with
the relays AL and WP in their energized position

© the relay ¥ will again be picked up through: the
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following pick-up circuit:—beginning at the ter=
minal () of the way station battery, front con=
tact 36 of the relay WP, wires 3¢ and £39; front
coritact 184" ¢f the relay X, wires 132 dnd 85,
winditig: of the rélay ¥, wire 38, front contact 31
of ‘the felay AL to. the other termimal ¢—) of
the way station battery.: With the relay Y once
picked up'it is stuck ap through. its stick contact
33;-and the circuif just traced for the relay KR
is'now closed thirough the front contact 47 ¢f the
réfay X instead of the back contact k25 of the
1eIay Y.

#s the. reIay KR is picked up through the cn'-
eutt last traced for this relay KR, and before the
repester relay RRP had sufficient time to pick up;
& circuit is-momentarily closed -for the miniature
t’rzick ’sv}lt"'*h"éper’ator SO‘ thh ma;y be traced

central ofﬁce battery, contamt 9. of the relay KR
assuming its right hand  position; wite: £1T, back
‘eontact 1#6 of the relay KRP, wires (18 and 134,
front contact 135 of the relay KR, wire 136, con=
’cact {37 of the switch: machine lever SWL assums=
ifig thie dotted position; Wwire $38, the reverse:oper-
ating coil of the miniatureé track switch operator
SO to the common wiré € eonnected t6 the mid-
Point of the central office battery. It is.of course
uriderstood ‘thatt he transient light TL: is extin-
gulshed upon picking up-of the répeater relay
KRP whicH oceurs immediately after the minia=

‘ture track switch operator SO is operated to its
new posmon .

Summary

- “Referring to the drawing, it is readily apparent

that the'line circuit {0 for operating the switch
‘conifral relay WZ.is normally energized from: the
way station end; and this is true irrespective’ of
-whethér the rélays ATrand'M are both energized or
‘are both' deenergized, this line -circuit 10 being
eﬁerglzed' by one polarify with the re}ays ATr and
the other polarlty with the relays AL and: M deen-
ergized. Also, operation: of the' switch  control
lever SWL will éffect opening of said: line circuit
at the contact 55, this irrespective of the rapidity
with: which' the lever SWI is operated, this by
réason'of the fact that the relays RP and NP

‘are slow picKing up; and that durihg this deen~

ergization of the line circuit 18 the relay X is
deenergized, thereby removing the source of eur-
Yent from the way station end of this Hneé circuit
9 Also, since relay X drops quickly one of the
réigys RP of NP will be stuck up through the line
civeuit 10 in series with the relay WZ.  Fur-
thermore, it is readily seen that the: relay WZ
cannot be connected to the line wire 10 unless
the relays WP and Y are either both energized
or are both deensrgized while the relay X is deen-
ergized; as readily seern from the contacts: i1
and K3 of relays Y and WP. It isalsoseen‘that
the relays ¥ and WP will remain in their normal

-énergized condition: unless: eitheér the- appreach

relay AL is deenérgized and-épens its contaet 31,
or the switch machine relay WP is deenergized as
it would: ift response to initiation ot operation of
the switch machine SM, so-that the relay WZ can
be controlled from the line wire |0 with the relay
X-down So long as the switch wachine SM has
not: alreadly: been initiated or the approach relay
AT, deenergized by reason of g hazardous traffic
approsching condition.

Referring now more partlcularly to the appa-
ratus in: the éentral office DO -it will bé noted
that ‘the control. relay W2z can only: be en-
ergized: in: series with one of the relays RP
or NP, and that this can occur only: when the
other relay NP or RP is also énergized; from which
it appéars. that one of the relays RP or NP are
included: in: ai stick . circuit. and that if the line
circuit is. open durirg this ‘conditionr that the
particular one:of these Telays RP or NP which
is includedt imv stuich. stick circuit. will ‘assume its
deenergized: position; and: that this cceurs as soon
as: the relay- WP is deenergized ds it will in re-
sponse:- to operagtion of the switch machine in

response t0' & change in the position of the con-

trol rélay: WZ. due to:the circuit under consider-
ation. ; Also; it will.be noted that the relay KR
can only assume an enérgized position when the
relays: RP and NP assulne non-corresponding po-
sitions, that the: relays RP or NP cdannot be picked

up: unless’the reldgy KR: assumes its right hand -

normal: position,. and that the relay KR will be
energized: to its left hand dotted position when
the relaysy ALx and M d@ssume their deenergized
positien: manifesting a:- proceed indication by one

- of the wajyside signals t; f4, 2 and 2¢ from which

it i apparent that movement of the lever SWL

-will ot permit operation: 6f the switch. machine
' SMso long as' one of thése signals. #,

1a. 2 and 24,
are.clear as: manifested by deenergization of the
relay M, and' that: if -the: lever SWIL has been
moved under thiscondition that subsequent move-
ment of the clear signal to its stop position will
not permit operation of the switch machine SM,
this: because- the relay KR will under the condi-
tion- assumed assume its dotted-left hand-position
under: which  condition: the lever SWIL: cannot
pick up-the relay RP or NP corresponding te the
position-then-assumed by the lever SWIL, - Under

5

10

20

35

40

45

this condition: the: hands:off light HO is illumi-~ .

nated. I other words; if: the operator should
move: the lever when the hands-off light HO is
iluminated no response of the switch machine
will take place either immediately or after the
cleared- signal has been put to stop as may be
done by operating the signal lever SL; and the

-operator must re-manipulate his lever SWL fo

effect-operation :of the switch machine SM. At~
tentiontis also directed to-the fact that the signal
relay SZ cani only be energized with the relay KR
energized - toward the right, and that the relay KR

will--be energized: toward its left hand position

as-soon as-one of the signals 1, 14, 2 and 2d assumes
a- clear :position in. response to. energization of
the signal-relay SZ, and that movement of the
relay KR to its left hand position will- open the
original eneérgizing circuit for the relay SZ at the
contact 61 of the relay KR, but that this signal
circuit including relays SR and SZ will remain
intact-through-the stick contact 90 of the relay SR.
. “Hawing thus-shown and described one rather
specific embodiment of the present invention
and: having ilustrated: this. embodiment of the
invention:ih-censiderable detail; it iy desired. to
be understood that: this ‘has not been done for
the purpose of showing the scope of the invention
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nor the exact constriuction preferably employed
in practicing the same but has been resorted to
in order to facilitate description of the under-
lying principles of the invention and one man-
ner in which these principles may be taken ad-
vantage of, and it is further desired to be under-
stood that various changes, modifications and
additions may be made to the particular embodi-
ment of the invention illustrated to adapt the
same to the particular problem encountered in
practicing the same, all without departing from
the spirit or scope of the invention, except as
demanded by the scope of the following claims.
What I claim as new is:— :

1. A switch control system comprising, a cen-

tral office, a distant way station, a traffic con-
trolling device at said way station, a circuit
connecting said office and way station, means
for controlling said traffic controlling device over
said .circuit by current derived from a source at
said central office and automatically removed
when said traffic controlling device has respond-
ed to such current, a stick means for giving an
indication at said office of the condition of said
traffic controlling device by being controlled by
said current flowing over 'said circuit from a
source at said central office.

2. A switch control system. comprising, a cen-
tral office, a distant way station, a traffic.con-
trolling device at said way station, a circuit con-
necting said office and way. station, means for
controlling said traffic: controlling device over
said circuit by current derived from a source at
said central office and automatically - removed
when said trafic controlling device has com-
pletely responded to-such current, a stick device
at said way station for when deenergized per-
mitting control of said traffic controlling device
controlled over said line circuit from a current
source at said eentral office, and indicating means
ab said office controlled over said circuit from
a source at said way station.-

3. In combination, 2 line circuit connecting
a central office and a distant way station, a polar
stick device at said way station, ‘an electro-
responsive indicating device at said central office
normally energized from a source of current at
said way station, means at said way station for
removing said way station source from said line
cireuit a short period of time following momen-
tary opening of said line circuit, means at said
central office includinig a lever which upon oper-
ation of said lever will momentarily open said
line circuit and then energize it from the office
end to effect operation of said polar stick device,
and means at said way station for preventing
energization of said line circuit from said way
station end if said stick device is out of corre-
spondence with the device it controls.

4. In combination, a line circuit connecting a
central office and a distant way station, an electro-
responsive indicating device at said central of-
fice normally energized from a source of current
at said way station, means at said way station
for removing said way station source from said
line circuit a short period of time following mo-
mentary opening of -said line circuit; and means
at said central office including a lever which upon
operation of said lever will momentarily - open
said line -circuit and then energize it from ‘the
office -end. S

5. In. combination, a line circuit connecting. a
central office and a distant way- station, a polar
stick device at sald way station, an electro-re-
sponsive indicating device at said -central office
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normally energized from a source. of current at
said way station, means at said way station for
removing.said way station source from said line
circuit .a short period of time following momen-

tary.opening of said line circuit, means at said -

central office including a lever which upon oper-
ation of said lever will momentarily open said
Jine circuit and then energize it from the office
end, and means effective upon operation of said
polar stick device for preventing said line circuit
being energized from said way station end until
a traffic controlling device controlled by said stick
device has responded to thechanged condition of
said stick device.

6. In combination, a line circuit connecting a
central office and a distant way station, a polar
stick device at said way station, an electro-re-
sponsive indicating device at said central office
normally energized from a source of current at
said way station, means at sald way station for
removing said way station source from said line
circuit a short period of time following momen-
tary opening of said line circuit, means includ-
ing a lever at said central office whereby opera-
tion of said lever will momentarily open said
line circuit and then energize it from the office
end, and means including an electro-responsive
stick device for preventing said line circuit being
re-energized from said way station end until a
traffic controlling device controlled by said stick
device has responded to the changed condition
of said stick device. " g :

7. In combination, - a line circuit connecting
two stations of a railway system, a lever at one
of said stations for controlling a traffic controlling
device to either of two positions, a polar relay at
said one station having its windings directionally
connected in said line circuit in accordance. with
the position of said lever, and means including
a -source of current at the other station for ener-
gizing - said line circuit in accordance with the
position -of .said - traffic controlling device con-
trolled by said lever. :

8. In a traffic controlling system, the combi-
nation with a central office and a distant way
station, a line circuit connecting said office and
way station, multi-polarity energy - applying
means and a polar relay at said office, means for
including either .said energy applying means or
said polar relay in said circuit and for including
said polar relay in a particular polar direction in

-eaid ecircuit in accordance with the last polarity

of current applied to said line circuit by said en-
ergy.applying means, and means at said way sta-
tion controlled by said energy applying means
and. for ‘applying current from a source at said
way station to said polar relay over said line
circuit. ’ :

9. Tn a traffic controlling system, the combina-
tion with a central office and a distant way sta-
tion, a line circuit connecting said office and way
station, opposite polarity energy applying means
and a two positicn polar relay at said office, means
for including either said energy applying means
or said polar relay in said circuit and for includ-
ing said polar relay in a particular polar direction
in said circuit in accordance with the last po-

larity ‘of current applied to said line circuit by

said. energy applying means, and means at said
way station controlled by said energy- applying

means and for applying current from a source at

said way station to control said polar relay to one
or-the other of its polar positions over said line
circuit.” - ¢

10. In a traffic controlling system, the combi-
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nation with a cenfral office and a distant way
station, a line circuit connecting said office and
way station, multi-polarity energy applying

means and a polar relay at said office, means for

ineluding either said energy-applying means or
said polar relay in said circuit and for including
said polar relay in said circuif in accordance with
the last polarity of current applied to:said line
circuit by said energy apolying meaxns, and means
at said way station ceatrolled over said- line cir-
cuit by said energy applying means and for ap-
plying current from a source at said way station
to said: polar relay oversaid: line circuit.

11, In a traffiic eontrolling: system, the combi-
nation with a central office and g’ distant way sta-
tion, & liné eircuit connecting said office and way
station, multi-polarity energy: applying means
and g polar relay at said office; migans for includ-
ing either said energy applying rmeans or said
polar relay in said circuit and for including said
poldr relay in a particular polar direction in said
civeuit in accordance with the last polarity of
current applied to said line cireuit by said: énergy
applying fheans, and traffic conty olling means- at

said way station centiolied over said Hre cireuib

by said energy applying means and including
means for applying current from a souree at sgid
way station to said line circuib to control said po-
Iay relay in accordance with the oper ated condi-
tion of caid traffic controlling means,

12. In a traffic controlling -systeri, the-combi-
nation with 2 central office and & distant way sta-
tion, & line circuit connecting said office and way
station, opposite polarity energy applying means
and a polar relay at said office, means for includ-
ing either said energy applying means or- said
polar relay in said circuit and for including said
pozar relay in a -particular polar direction in said

ircuit in accordance with the last polarity of
current applied to said line circuit by said energy
applyirnig means, and a control relay at said way
station-comtrolled by said energy applying means
and having contacts for controlling said polar
relay only in the event suitable traffic controlling
means controlled by said eontrel relay assumes
& condition corresponding to the posmoﬂ as—_
sumed by said control relay.

13. I a traffic controlling system, the comb1-~

nation with a central office and a distant way
station, a Line circuit connecting said office and

y station, opposite pclarity energy applying
means and g polar relay at said office, means for
including gither said energy applying means or

aid polar relay in said circuit and for including
sald polar relay in a particular polar direction in
said circuit in accordance with the last polarity’ of
current applied to said line circuit by said energy
applying means, and a control relay at‘sanld, way
station controlled by said energy applying means
and having contacts for controlling said polar re-
lay only in *he event suitable trafiic contr olhng
means controlled by said control relay and sald
control relay are in correspondence. ’

14, In a traffic controlling system, the combi=
nation with a central office and. a distant way
station, a line circuit connecting said office and
way station, opposite poldarity emergy applying
means and a polar relay at said office, means for
including either said energy applying means or

said polar relay in said circuit and for including
said polar relay in a particular polar dlrectlon
ifn said circuit in accordance with thie last polarit

of current applied to said line circuit by said en-

_ ergy =pplying means, and means at sdid way sta-

tion for non-simultaneously controlling said po-

7

tar relay and reeeiving geverning current from
said energy applying means and including means
for preventing energy from being applied to said
line. circult atb ¢aid way station when said energy

applying means at said o*”ﬁce is apn‘ymg energy

to-said line circuit.

15..In. combination, a 'central office, a;.dlstant .

way statien, a line circuit connecting. said office
and way station, alever at said office; a polar relay
at said office includable in said circuit in g polar
direction only in agecrdance with the position
ef gaid lever, o track switch at said way station, a
signal for governing the movement of. trains over
said track switch, and means'at said way station
for energizing: said line circuit and in turncsaid
polay relay by current of & polarity depending on

10

I5

the position of said switeh when said signal is.at -

procesd: gnd énergiving said line. circuit by eur=
rent 6f the revérse polarity for the same position
of said switch if saidisignal'is'at stop. -

-16:.In cembinationh, a central office, a dlsta,nt
way: station, & line circuit coliniecting said office
and-way st‘atioi-lf-, g lever. at sdid office, “a polar
relay at said office ificlidable in said circuit in'a
polar direction only in accordance with:the po-
siticn of said lever, a track switeh at said way
station, a plurality of signals for govérning the
moVement of trains ever said track switch, and
means- at- said way station for energizing. said

line circuit and in. turn said polar relay by cur-

rent. of a polarity deperiding on the positien of
said gwitch when any one of said signals is at
proceed and energizing said line circuit by cur-
rent of the reverse pelarity for the same position
of said swilch if said signals are all at stop.

17. In combination, & central office, a distant
way station, a line circuit connécting said office
and way -station, a lever at said: office, a polar
relay at said office includable in said circuit in a
polar direction only in gccordance with- the po=
sition of said lever, a track switch at said way
station, an approach locking relay for locking
said: switch, and - means at said way station for
énergizing said 11ne ¢ireuit and in turh said polar
relay by current of & polarity depending on the
position of said-switch when said approach lock-
ing- relay is energized and energizing said: line
cireuit by curz rent of the reverse polarity for the
samie position -of said switch if said’ a,pproa,uh
locking relay is deenergized.

18. In combination; means for conhel‘mg a
switch machine in accordance with the polarity
of ‘current of & particular charaeter transmitted
wholly over a single line circuit frem: & Source at
% central office and for transmitting an indication
to said central office by current of the sani€ char-
acter over said line-gircuit but from a source at
said way station -and hsving a’ polarity corre:
spondi”‘lg to the position of said swifch machine.

'19.In combination, & line wire connecting a
Iocal office: and a distant way station-of a railway
system, a source of energy at each end of said
line-cireuit; & control relay at said way-statien,
an indicating relay at said office; a way station
series relay ‘included in series with the way sta-
tion soufce when said- indicating relay is ener-
gized; an office series relay included in series with
said office source-when said control relay is enee-
gized, and means for excluding said respectnve
series relays from said respective sources. ;

20. In combination, 4 line wire: conneetmg a
local office and o distant way station of a- railway
system a8 traffic controlhng device at said way
station, a- source of energy at each end of said
Yine cireuit, & control rélay-at- said way station
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for controlling said traffic controlling device, an
indicating relay at said office, a way station series
relay included in series with the way station
source when said indicating relay is energized,
an office series relay inciuded in series with said
office source when said control relay is energized,
and means for excluding said respective series re-
lays from said respective sources by momentary
opening of said respective energizing circuits.

21, In combination, a line wire connecting a
local office and a distant way station of a railway
system, a traffic controlling device at said way
station, a source of energy at each end of said
line circuit, a control relay at said way station
for controlling said trafiic- controlling device, an
indicating relay at said office, a way station series
relay included in - series with the way. station
source when said indicating relay is energized,
an. office series relay included in series with said
office source when said control relay is energized,
a front contact on each of said series relays in-
cluded in series with their respective windings,
whereby momentary opening of the respective
energizing circuits will result in excluding the
respective series relays.

292, In combination, a line wire connecting a
local office and a distant way station of a railway
system, a traffic controlling device at said way
station, a source of energy at each end of said
line circuit; a control relay at said way station
for controlling said traffic controlling device, an
indicating relay at said office, means ior energiz-
ing said control relay through said line wire from
said office source through a front contact and the
winding of a series relay at said office, means for
energizing said indicating relay through said line
wire from said way station source through a front
contact and the winding of a series relay at said
way station, whereby momentary opening of
either of said energizing circuits results in open-
ing of such circuit at the energy source end
thereof. ,

93. In- combination, a line wire connecting a
local office and a distant way station of a railway
system, a traffic controlling device at .said way
station, a source of energy at each end of said
line circuit, a polar control relay at said way sta-
tion for controlling said traffic controlling device,
a polar indicating relay at said office, means for
energizing said control relay through said line
wire from said office source through a front con-
tact and the winding of a series relay at said
office and a back contact of a series relay at said
way station, means for energizing said indicating
relay through said line wire from said way sta-
tion soutrce through a front contact and the wind-
ing of a series relay at said way. station and a
back contact of said series relay at said-office,
whereby momentary opening of either of said
energizing circuits results in disconnecting the
source of current and substituting a polar relay
therefor. .

24. In g traffic controlling system for railroads,
the combination with a local office and a distant
point on a failroad, of a line circuit connecting
said office and distant point, a track switch at
said point, & switch machine for operating said
track switch, a signal for governing traffic over
said track switch, and means including a control
lever for controiling said switch machine over
said line circuit in accordance with the polarity
of current applied to said line circuit at the office
end thereof and for indicating at said office the
correspondence between said- lever and switch
machine by the application of current to said line
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wire of one polarity at said distant point and in-
dicating at said office a proceed condition of said
signal by the application of current of the reverse
polarity at said distant point.

25. In combination, a line circuit connecting
two stations, a source of energy at both of said
stations, means at both of said stations for con-
necting and disconnecting its source tc said line
circuit, said means being effective to. disconnect
its respective source from said line circuit when
said line circuit is momentarily deenergized to
thereby allow the source at the other station to
be connected, and means at both stations con-
trolled by the energized and deenergized condi-
tion of said line circuit.

26. In combination; a first station; a second
station; a line circuit connecting said first and
second stations; a source of energy at both of
said stations; control means at both of said sta-
tions for at times connecting or disconnecting said
sources in series in said line circuit, said control
means at said first station normally disconnecting
said source from said line circuit, and said control
means at said second station normally connect-
ing its source in said line circuit; means asso-
ciated with each of said control means causing
that particular one of said control means having
its source connected in series in said line circuit
to disconnect its source upon momentary deener-
gization of said line circuit to allow the other con-
trol means to connect its source in said line cir-
cuit; means at each station for at times momen-
tarily opening said line circuit; and means at
each station at times controlled by & source of
energy at the other station over said line circuit.

27. In combination, a line circuit connecting

two stations of a railway system, a lever at one
of said stations for controlling a traffic control-
ling device at the other of said stations to either
of two positions, a polar relay at said one sta-
tion having its winding reversibly connected in
said line circuit in accordance with the position
of said lever, and means including a source of
current at said other station for energizing said
line circuit with one polarity or the other in ac-
cordance with the position of said traffic con-
trolling device controlled by said lever.
- 28. In a system for governing power operated
track switches, an outlying track switch, a con-
trol lever for governing the operation of said
track switch, a miniature track switch associated
with said control lever, indicating means effec-
tively actuated only when said control lever and
said track switch are in corresponding positions,
and electro-responsive means governed only mo-
mentarily in accordance with the position of said
lever. and only when said indicating means is
effectively actuated to thereby actuate said min-
iature track switch.

29. In a traffic controlling system for railroads,
a central office, a distant way station, a traffic
controlling device at said way station, a circuit
connecting said office and said way station, means
for controlling said traffic controlling device over
said circuit by current derived from a source at
said central office, a stick relay having a stick
circuit energized by said current in said circuit,
means for opening said circuit when said traffic
controlling device responds to said current in
said circuit, whereby said stick circuit is deener-
gized, and an indicator controlled by said stick
relay to indicate the response of said trafiic con-
trolling device.
~ 30. In a traffic controlling system for railroads;
a central office; a field station; a line circuit con-
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necting said office and said field station; a con-
trol lever at said central office having normal and
reverse positions; normal and reverse stick relays
at said office; pick up circuits for said nor-
mal and reverse stick relays closed when said
lever is in corresponding normal or reverse po-
sitions; stick circuits for said normal and re-
verse stick relays, each of which circuits includes
a contact of the opposite one of said stick relays,
said lever in an opposite position and said line
circuit; a polar relay at said field station respon-
sive to the current fow in said line circuit when
both of said stick relays are picked up to. thereby
control a traffic governing device at such field
station; means for momentarily opening said line
circuit when the traffic governing device responds
to its control by said polar relay, whereby the
stick circuit for said normal or reverse relay is
open depending upon the position of said control
lever; and indication means controlled by said
normal and reverse stick relays.

31. In combination, a local office and a distant
point, a pair of line wires connecting said office
and point, a track switch at said distant point, a
switch machine for controlling said track switch,
manual means at said office for controlling said
switch machine over said line wires, a polar relay
at the office end of said line wires, and means for
controlling said polar relay over said line wires
to one polar position when said manual means

and said switch machine assume corresponding -

bositions and for confrolling said polar relay to
the other polar position when a signal for gov-
erning traffic over said track switch has been
cleared. .

32. In combination, & local office and a. distant
point, a pair of line wires connecting -said office
and point, a track switch at said distant point, a
switch machine for controlling said track switch,
manual means at said office for controlling said
switch machine over said line wires, a polar relay
at the office end of said line wires, and means for
controlling said polar relay over said line wires
to one polar position when said manual means
and said switch machine assume corresponding
positions, for controlling said polar relay to the
other polar position when a signal for governing
trafic over said track switch has been cleared,
and deenergizing said polar relay when there is
a train moving over said track switch.

33. In a centralized traffic control system for
railroads, a track switch, a switch machine for
operating said track switch, a free and non-lock-

able control lever for governing operation of said -
switch machine, indication means at times gov-

erned in accordance with the position and locked
condition of said track switch, and means indi-

9

cating a lack of correspondence between said
control lever and said indication means initiated
upon movement of said lever and remaining effec-
tive until said track switch starts to operate.

34. In a centralized traffic control system for
railroads, a.track switch, a switch machine for
operating said track switch, a control lever for
governing operation of said switch machine, indi-
cation means being at times governed in accord-
ance with the position of said track switch; means
registering a lack of correspondence between said
control lever and said track switch until said
track switch starts to operate, and an indicating
lamp governed both by said indication means and
by said means registering a lack of correspond-
ence between said control lever and said track
switch.

35. In a centralized traffic control system for
railroads, a traffic controlling device, a free and
non-Jockable control lever for manually govern-
ing operation of said traffic controlling device,
indication means selectively governed to indicate
the: condition of said traffic controlling device,
means registering the lack of correspondence be-
tween said control lever and said traffic control-
ling device initiated upon movement of said lever
and effective until said traffic confrolling device
starts to operate, and an indicator governed both
by said indication means and by said registering
means.

36. In combination; a track switch; a switch
machine for operating said track switch; a freely
movable control lever for governing operation of
said switch machine; indication means only in-
termittently governed by the position or unlocked
condition of said track switch; a relay rendered
active whenever said control lever is out of cor-
respondence with the position of said track switch
as indicated by said indication means; and means
maintaining said relay rendered active, independ-
ently of said lever and said indication means, if
once rendered active, until said switch machine
starts to operate said track switch.

37. In combination, a track switch, a switch
machine for operating said track switch, a free
and non-lockable control lever for governing the
operaticn of said switch machine, indication
means at times jointly controlled in accordance
with the position of said track switch and said
switch machine, means distinctively controlled
when said control lever is out of correspondence
with said track switch and said machine as indi-
cabed by said indication means, and other means
for maintaining the distinctive condition of said
means until said track switch starts to operate.

WALTER W. WENHOLZ,
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DISCLAIMER

N. Y. Trarric CONTROLLING SYSTEM

2,009,007.——Walter W. Wenholz, Rochester,
filed October 10,

ror Rartroaps. Patent dated July 23, 1935. Disclaimer
1936, by the assignee, General Railway Signal Company.
Hereby enters this disclaimer to claims 18, 19, and 20 of said Letters Patent.

[Official Gazette November 3, 1936.]



