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This invention relates to a train dispatching 
System of the wayside signal directing type, and 
more particularly to a synchronous selector sys 
tem, in Which Synchronous apparatus is con 
trolled and in which indications are transmitted 
Over the same line circuit. 
In my prior patent, Patent No. 1,852,367, dated 

April 5, 1932, I have disclosed a synchronous se 
lector type train dispatching system, which re 
quires three line wires, and if desired an addi 
tional checking wire, and the present invention 
has the advantage of requiring only two line wires, 
that is one line circuit. 
There are many other advantageous features 

in the dispatching System of the present inven 
tion, which will in part appear from the accom 
panying drawings and will in part be pointed out 
in the detailed description hereinafter. 

In describing the invention in detail, reference 
Will be made to the accompanying drawings, in 
Which:- : 

Fig. 1A illustrates the apparatus in the dis 
patcher's office; and 

Fig. 1B illustrates the apparatus located at 
One of a large number of way stations. Figs. 1A 
and 1B if laid end to end illustrate a complete 
Working portion of the entire system. 
Considering the present invention generally, 

the line circuit is allotted alternately for the pur 
pose of functioning as a stepping circuit and as 
a neSSage circuit. Although this allotment of 
the line circuit may be accomplished in many 
Ways, in the particular embodiment of the inven 
tion shown, it is accomplished by having two line 
relays at each way station, one of which responds 
Only to direct current of one polarity, while the 
other responds Only to direct current of the 
other polarity, and the dispatcher's office appa 
ratus includes a pendulum timing device PTD 
Which alternately connects the stepping mecha 
nism and the message mechanism of the dis 
patcher's office to this line circuit. It is believed 
eXpedient to first consider the structural features 
Of the System and then take up the operation of 
the System. 

Structure.-In accordance with the present in 
Vention, each diverging point of a railway Sys 
ten, Such as a Spur track, or the end of a pass 
ing siding, has associated therewith suitable syn 
chronolls apparatus, and this location together 
With its apparatus Will hereinafter be termed a 
Way station. Although, in practice, there will be 
many. Such Way stations in each System, for con 
venience only One St.Ch. Way Station has been 
illustrated in detail, namely, the station at the 

west end of the passing siding PS, the Way sta 
tion at the east end of the passing Siding PS 
having been illustrated conventionally by the 
Square “Way station 2'. 
The passing siding PS has its track rails di 

Wided by insulating joints 26 in the usual Way, to 
provide the USual detector track circuit, Of Which 
the detector track circuit at the West end of the 
passing siding PS includes a track relay Ti and 
battery 2, whereas the detector track circuit at 
the east end of the passing siding is provided 
With a detector track relay T2 and a track bat 
tery 28. The passing siding PS is provided with 
the usual SWitch. Inachines for controlling the 
track SWitches at the ends of the passing siding, 
of Which the Switch machine SMI Only has been 
ShOWn, and is provided With the usual Way side 
Signals for directing train movements into and 
Out of Such paSSing sidings, of Which signals the 
signal S only has been illustrated for conven 
16x1C8, 

In accordance with the present invention, the 
entire railway System is preferably duplicated in 
miniature in the dispatcher's office, so that the 
leVers, as Well as Suitable indicators may be lo 
Cated With respect to SUCh miniature track lay 
Out, and the correlation of these levers and indi 
Cators with the miniature track layout will read 
ily inform the dispatcher the purpose of each 
lever and indicator, without making reference to 
Some other designation. For convenience, only 
the miniature passing Siding ps of this miniature 
track layout has been illustrated. 

ASSOciated with the West end of this minia 
ture passing Siding ps is an indicating lamp I, 
Which is controlled by the indication relay IR2, 
and With the same end of this miniature passing 
Siding pS is associated a lever L for controlling 
Suitable traffic controlling apparatus, such as 
SWitch machines, derails or signals, and in ac 
Cordance With the present invention this lever I, 
is Only used for controlling the signal S located 
at the West end of the passing siding PS (see 
Fig. 1B). 
In the dispatcher's office is also located a ro 

tary Synchronous selector RS which includes a 
shaft 3i having 3 rotatable arms A1, A2 and A3 
associated thereWith, Which arms Synchronously 
rotate over Suitable contacts all in a manner more 
clearly described hereinafter. The shaft 3.9 may 
be driven by suitable step by step mechanism, 
such for instance as ShoWn in my prior patent 
to which reference has been made, or may be 
of the type conventionally illustrated, in which 
the shaft, 30 is rotated by Suitable electro 
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2 
magnetically operated ratchet mechanism. In 
the arrangement shown, the ratchet Wheel 33 
is prevented from rotating backwards by a pawl 
34, and may be ratcheted in a clock-wise direc 
tion, as indicated by the arrow, through the me 
dium of the spring 35 and the pawl 36 One Step 
for each attraction and release of the armature 
37 by the electro-magnet 38. 
The dispatcher's office equipment includes a 

line relay LR, which responds to current of nega 
tive polarity, and also includes relays 89, ), 
SAR, SCR, SR1, SR2, SR3, IR1, IR2, FSR, and 
FSR2. 

Referring now to the Synchronous control ap 
paratus located at the west end of the passing 
siding PS (see Fig. 1B), there is provided a Sim 
ilar rotary synchronous selector RS1. This rotary 
selector RS1 is provided with contact arms A 
and A5, the shaft 361 is operated by suitable 
ratchet mechanism, which is identical to that 
shown in Fig. 1A except that the armature 3. 
carries a movable contact 39 insulated therefrom. 
The Way station apparatus also includes a line 

relay LR, a Signal control relay KR, a repeater 
control relay KR2, a signal cancelling relay CR, 
and a slow acting relay SLR. The way station 
apparatus also includes an interrupter ITR for 
the purpose of generating an alternating current, 
when required, by energy derived from a local 
battery 40. 
Operation.-Let us assume that the dispatcher 

located in the dispatcher's office, shown in Fig. 
1A, Wishes to clear the signal S at the West end 
of passing siding PS in Fig. 1B, this on the as 
sumption that traffic conditions in advance of 
the signal S are favorable and the home relay H 
governed in accordance with such traffic condi 
tionsis energized. Under normal “at rest” con 
ditions of the apparatus there are no impulses 
transmitted to the way station apparatus over 
the transmission line, comprising the line wire 
45 and the common return wire 46. This is be 
cause no stepping current can flow With the step 
ping control relay SCR deenergized, as the front 
contact 47 of this relay SCR is included in the 
stepping circuit. 
In this connection, attention is directed to the 

fact that even though the synchronous selector 
System is at rest, so to speak, the pendulum tim 
ing device PTD is continuously operated. This 
pendulum device PTD is kept in motion by the 
electro-magnet 48 attracting the pendulum ar 
mature 49 intermittently, this by reason of inter 
mittent closure of the following circuit:-begin 
ning at the battery 50, contacts 5f biased against 
a stop 52, electro-magnet 48 back to battery 50. 
It is thus seen that with the pendulum 49 once 
in motion it will remain in motion by the electric 
energy intermittently flowing in this circuit. 

Let US aSSume that, in order to clear the Sig 
nal S, the dispatcher moves his lever L to the 
dotted position, thereby causing momentary clo 
Sure of the following circuit:-beginning at the 
terminal B, contacts 55, 56 and 57 (these contacts 
Only closing the circuit momentarily this by rea 
Son of the provision of the stop 58), Wires 59, 60 
and 6A, winding of the relay SR, wire 62, upper 
Winding of the relay SR2, to the common return 
Wire C. 
The closure of this circuit causes the relays 

SR and SR2 to be operated to their attracted po 
sitions, thereby closing the following two stick 
circuits:-(1) beginning at the terminal B, con 
tacts 63 and 64, wire 65, Stick contact 66, wire 6?, 
Winding of the relay SR1, wire 62, upper winding 
Of the relay SR2 to the other terminal C of the 
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battery containing terminal B; and (2) begin 
ning at the terminal B of said battery, contacts 
63 and 67, wire 68, stick contact 69, wire if, 
lower Winding of the relay SR2 to the terminal C 
of said battery. 
With the relay SR2 energized the following cir 

cuit for energizing the relay is closed the next 
time the pendulum 39 Swings to the right:-be 
ginning at the terminai B, Wire 54, pendulum con 
tact 3, wire 74, back contact 75 of the relay 
(this contact 5 being a make-before-break con 
tact in that its front and back Contact connec 
tions are made in over-lapped relation), Wire 76, 
winding of the relay 9, wire A, front contact 
78 of the relay. SR2, Wire 79, Zero contact O, 
contact arm A3, to the other terminal C of Said 
battery. The flow of current in this circuit causes 
the relay 70 to pick up and stick up through the 
following stick circuit:-beginning at the ter 
minal B of said battery, wire 2, Stick contact 
75 of the relay 79, wire 76, Winding of this relay 
i (), Wire , front contact 78 of the relay SR2, 
Wire 9, contacts O and A3 back to the terminal C. 
Picking up of the relay le opens the normal 

energizing circuit for the relay 80, which may be 

of a suitable battery, wire 8i, back contact 82 of 
the relay (), wires 83 and 84, winding of the relay 
8 to the other terminal C of Said battery. These 
Successive actions of the relays SR, SR2 and re 
lay a take place during the time the pendulum 
49 swings toward the left, and as the pendulum. 
49 again swings to the right, and so long as it : 
remains there, the relay 80 is maintained ener 
gized through the following circuit:-beginning 
at the terminal B of a Suitable battery, flexible 
wire 54, contact 73 of the pendulum timing de 
vice PTD, wire 74, front contact 85 of the relay 
70, wire 86, front stick contact 87 of the relay 88, 
Wire 84, Winding of the relay. 80 to the other 
terminal C of said battery. This circuit will of 
course only remain closed while the pendulum 49 
is to the right of its pendent position, and as 
Sures that the relay 8 maintains its contact 8: 
closed during this period of the operation of the 
pendulum. 
The relay O is, of course, now stuck up through 

the medium of its front contact 75. Through 
the medium of its front contact 9 it maintains 
the slow acting relay SAR, energized through a 
circuit readily traced in the drawings. As the 
pendulum 49 Swings to the left it drops the relay 
80 and upon its next swing toward the right, it 
closes the following circuit for energizing the 
stepping control relay SCR:-beginning at the 
terminal B of a suitable battery, wire 58, con 
tact 3 connected to, but insulated fron the 
pendulum 49, wire it, front contact 85 of the 
relay O, wire 86, back contact 87 of the relay 80, 
wire 93, back contact 94 of the relay SCR (this 
contact 94 being a make-before-break contact, 
in that it makes its front and its back contacts 
in Over-lapped relation), Wire 95, iOWei Winding 
of the relay SCR to terminal C. 
This relay SCR will of couise pick up, and 

with the relay SAR energized, the following stick 
circuit for the relay SCR is closed:-beginning 
at the terminal B of Suitable battery, front con 
tact 96 of the relay SAR, wire 9, front, contact 
94 of the relay SCR, wire 95, lower winding of 
the relay SCR to the other terminal C of said 
battery. 
With the relay SCR now energized and the 

pendulum 49 to the left, the following circuit for 
energizing all of the various line relays, one at 
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2,085,039 
each way station of which the line relays LR, and 
LR. Only have been shown, is closed:-beginning 
at the positive terminal of the battery (), wires 

and O2, contact 33 connected to, but insu 
lated from the pendulum 49, line Wire 45, through 
each of the Various line relayS LR, LR, etc., Wire 
iG, contact 04, connected to, but insulated from 
the pendulum 49, wire 35, front contact 4 of 
the relay SCR, wires 0, 0, and 38, to the 
negative terminal of the battery . 
The closure of this circuit causes the line relay 

LR, to be operated towards the left, thereby caus 
ing the electromagnet 38 of the ratchet device 
to be energized through a circuit readily traced 
in the drawings and including the biased contact 

9 of the line relay ILIR. This line relay LR will 
of course only operate to its left hand dotted posi 
tion in the event that it is energized by current of 
the negative polarity, as is true of the circuit 
just traced through the line relay ILIR. This cir 
cuit will of course be maintained closed only for 
a short time, in that it will be interrupted when 
the pendulum 49 Swings toward the right of the 
pendent position. After this of course, the 
Spring 35 operates the ratchet wheel 33 toward 
the right one step through the medium of the dog 
36, so that the contact arms A1, A2 and A3 will 
all be moved from the zero contact to the number 
f contact. 
Movement of the contact arm A3 from the zero 

contact to the contact causes the Stick circuit 
for the relay 7 to be broken, which will of course 
effect deenergization of the relay 0 and in turn 
effect deemergization of the slow acting relay 
SAR. The relay SCR, will however, not assume 
its deemergized position even though its lower 
winding was energized through front contact 95 
of the relay SAR, because its upper winding is 
now energized through the following circuit:- 
beginning at the terminal B of a Suitable bat 
tery, upper winding of the relay SCR, wire , 
stationary contact, , rotary arm. A3 to the other 
terminal C of said battery. Since all of the sta 
tionary contacts to 24, inclusive, associated 
with the arm. A3 are connected together and to 
the upper Winding of the relay SCR, this relay 
SCR, Will remain energized during rotation of the 
shaft, 3 until the arm A3 again reaches the Zero 
contact O. The line relay LR will of course, be 
intermittently operated toward the left each time 
that the pendulum 49 SWings to the left and closes 
the circuit of the various line relays. Fron this 
it will appear that the synchronous selector RS 
in the dispatcher's Office will be operated Step by 
step, one step for each Swing of the pendulum 49 
toward the left. 

For reasons which Will be more clearly pointed 
Cüt hereihafter a message circuit may be Con 
pleted during each swing of the pendulum 49 
toward the right, only two such message circuits 
having been illustrated and will be considered 
hereinafter. 

During the cycle of operation just considered 
When the rotary arm A2 reached the stationary 
contact 23, the following circuit for the relay 
SR3 was momentarily closed:-beginning at the 
terminal B of Suitable battery, wire 54, contact 
73, wire , contact arm A, stationary contact 
23, wire 2, upper winding of the relay SR3, to 
the other terminal C of Said battery. The flow 
of direct current in this circuit is in a direction 
to cause the contact 63 of the polar relay SR3 to 
be moved to the right, thereby momentarily open 
ing the stick circuit for the relay SR2, but the 
relay SR2 will not drop, because its upper wind 

3. 
ing is included in Series with the energized Wind 
ing of the relay SR. When the contact arm 
A, on the other hand, engages the stationary 
contact 24 the following similar circuit is closed 
for the lower winding of the relay SR3:-be 
ginning at the terminal B of said battery, Wire 
54, contact 73, Wire , contact Aº and 24, Wire 

3, through the lower winding of the relay SR3 
to the other terminal C of said battery. The 
flow of current in this latter circuit is of a polarity 
to cause the contact 63 of the relay SR3 to be 
moved to the left, thereby momentarily inter 
rupting the circuit heretofore traced including 
the contacts 63-64 of the relay SR3, the winding 
of the relay SR1 and the upper winding of the 
relay SR2 in series, so that the relay SR will drop, 
but the relay SR2 will remain energized, because 
the stick circuit for its lower winding is still 
intact. ????? 

The contact arms A, A and A3 are, of course, 
moved another step back to the Zero position, 
since the contact All of relay SCR is still closed, 
and the relay () is again energized for reasons 
heretofore given, which energization of relay to 
is followed by the dropping of the relay 80, so : 
that the pickup circuit for the relay SCR, here 
tofore traced, is again completed, and the syn 
chronous selector will operate through another 
cycle of operation, rotating the arms A1, A2 and 
A3 through an entire revolution to a point where 
all of these arms engage the Zero contact. 
The Synchronous selector in the dispatcher's 

office as it operates through this second cycle or 
second revolution deenergizes the relay SR2. This 
deenergization of the relay SR2 is caused by the 
contact arm A engaging the Stationary contact 
23, resulting in the operation of the contact 63 
of the relay SR3 toward the right, thus opening 
the stick circuit for the lower winding of the 
relay SR2 and effecting deenergization of this re 
lay SR2. With the relay SR2 deenergized, and 
its contact 78 opened, the relay 70 cannot again 
be picked up, and therefore the relay SCR will 
remain deenergized, its energizing circuit for the 
upper coil being opened when the contact arm 4. 
A3 moved off of the stationary contact 24. It 
is thus seen that the Synchronous apparatus in 
the dispatcher's office is returned to its normal 
condition and brought to rest when the arms A1, 
A2 and A3 have made two complete revolutions. 

Let us now see What transpires at the Way sta 
tion apparatus shown at the West end of the 
passing siding PS (see Fig. 1B), during the two 
revolutions of operation of the dispatcher's syn 
chronous selector. It will be remenbered that : 
during each cycle of operation of the synchronous 
Selector apparatus in the dispatcher's office 
twenty-four successive negative impulses were 
transmitted to each of the various way stations. 
These negative impulses operate the various line 
relays such as line relay LR, toward the left 
once for each impulse, thus effecting repeated 
energization of the electro-magnet 381 of the 
ratchet mechanism, thereby causing the arm 371 
to be attracted by this magnet 381 and allowing 
it to again return to normal, through the medium 
of the Spring 351, thus causing the ratchet wheel 
331 to operate one tooth for each deenergzation 
of the electro-magnet 38, and thereby causing 
the arms A4 and A5 at the Way station to operate 
in Synchronism. With the arms A1, A2 and A3 at 
the dispatcher's office. The electro-magnet 381 
is intermittently energized, as just explained, 
through the following circuit:-beginning at the 
terminal B of a suitable battery, contact 20 of 
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4. 
the relay LR1, wires 2 and 22, winding of the 
electro-magnet S8 to the other terminal C of 
such battery. 

Intermittent movement of the contact 20 of 
the relay LR toward the left, also intermittently 
energizes the slow acting relay SLR, and since 
this slow acting relay is sufficiently slow drop 
ping, its contact, 23 will remain in its attracted 
position during this intermittent energization 
of the line relay LR. It is thus seen that the 
synchronous selector RS1 located at the West end 
of the passing siding PS is operated one step for 
each operation of the Synchronous SelectOr RS 
in the dispatcher's Office. 

It is, however, conceivabie that the Selector 
at the way station may lose one step or pGSSibly 
gain one step, due to foreign cauSeS Such as a 
lightning discharge and in this event the Con 
tacts A4 and A5 would not assume the Zero 
position engaging the contact O when the Syn 
chronous selector apparatus in the dispatcher's 
office reaches its normal zero position. In other 
Words, the arms A4 and A5 would engage one of 
the stationary contacts to 24 inclusive, with the 
contact 2 of the relay LR1 in its normal biased 
position. A period of time after the line relay 
LR1 coines to rest from its intermittent opera 
tion, the slow acting relay SLR is deemergized 
thereby closing its back contact 23. This clo 
Sure of the back contact 23 of the relay SLR, 
enables the ratchet mechanism of the selector 
RS1 to intermittently energize itself through its 
own back contact (a contact closed when the 
mechanism is deenergized), through the follow 
ing circuit:-beginning at terminal B of a Suit 
able battery, wire 25, contact 39 closed only when 
the arm 31 aSS Ines its normal position, but haV 
ing sufficient wipe to allow the arm 3 to get in 
motion, wire 26, one of stationary contacts 
to 25, inclusive engageable by the arm A, arm 
A5, wire 2, back contact 23 of the relay SLR, 
wires. 28 and 22, winding of the electro-magnet 
381, to the terminal C of such battery. 
With this circuit available, it is obvious that 

the ratchet mechanism, including the pawls 36 
and 361, the ratchet wheel 331 and the electro 
magnet 381, Will be operated intermittently to 
effect step by step rotation of the ratchet. Wheel 
331, until the circuit just traced is opened, which 
occurs when the contact arm. A5 reaches the Zero 
contact O. In other words, when intermittent 
operation of the line relays, such as line relay 
LRI, of each of the various Way stations ceases, 
the synchronous selector apparatuS at Such Way 
station is automatically brought to the Zero por 
sition, if it does not already assume the Zero 
position. Putting it another Way, each Synchro 
nous selector unit located at a way station is self 
synchronizing, and returns to its normal posi 
tion when operation of the line relay for con 
trolling the same ceases its intermittent Opera 
tion. 

Let us now observe how the operation of the 
lever L associated with the miniature paSSing 
siding is can effect clearing of the Signal S 
located at the West end of the paSSing Siding 
PS. As the synchronous selectors at the dis 
patcher's office and at the way station illustrated 
operate in synchronism, the following circuit is 
closed when the contact arms A and A' engage 
their respective stationary contacts 3:-begin 
ning at the positive terminal of the battery 9, 
wires and 33, lever , in its dotted position, 
wire 3, stationary contact 3, contact arm A, 
-Wire 33, pendulum contact 4, line Wire 46, 
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Wire i 32 (see Fig. B), contact arm A, sta 
tionary contact 3, wires 33 and 34, Winding of 
the signal relay KR, wire 35, line Wire 45, 
pendulum contact S3, wires 36 and 37, to the 
negative terminal of the battery (). 
The direction of current flow in this circuit 

is such, that it may be said to be of positive 
polarity, and causes the relay KR.1 to be oper 
ated toward the right, and in so doing closes the 
following pick-up circuit for the relay KR:- 
beginning at the terminal B of a Suitable battery, 
wire 40, contact 4 of the relay KR, wires 
f42 and 43, winding of the relay KR, wire 
44, back contact 45 of the cancelling relay CR, 
Wire 46, to the terminal C of said battery. The 
momentary closure of this circuit picks up the 
relay KR2, and this relay KR2 is then struck 
up through the following stick circuit:-begin 
ning at the terminal B of said battery, Wire 6, 
stick contact 48 of the relay KR2, wires 49 and 
Í #3, winding of the relay KR*, wire í 44, contact 
45, wire 46 to the other termina C of Said 

battery. 
With the relay KR2 energized, and assuming 

that traffic conditions in advance as manifested 
by the relay H are clear, and that the Switch 
machine SMI is in its normal straight track posi 
tion, the signal S is operated to its clear proceed 
position through the following circuit:-begin 
ning at the terminal B of suitable battery, wire 
£50, front contact A5; of the relay KR2, wire 52, 
switch machine contact 53 closed only when the 
Switch machine is in its normal straight track 
position, wire 54, front contact 55 of the home 
relay H, wire 56, operating mechanism of the 
Signal S to the other terminal C of said battery, 

Let us now observe how the dispatcher by 
returning his lever Li to the normal position may 
again place the signal S at stop. Return of the 
lever L to its normal position causes momentary 
closure of the lever contacts 55-56-57, thereby 
causing the Way station apparatus to be initiated, 
all in a manner as already described hereinbefore, 
thus setting the contact arms A1, A2, A3, A4 and A5 
into motion and rotating then in Synchronism. 
As the arms A and A? engage the stationary 
contact 3, and with the pendulum 49 assuming 
its right hand position, the following circuit for 
the alternating current relay CR (see Fig. 1B) 
is closed:-Starting at the Secondary winding of : 
the transformer 6 (the primary side of which 
transformer is connected to a suitable high fre 
quency alternating current Source), wire 6, 
lever contact I, Wire 3, stationary contact, 3, 
contact arm Al, Wire 38, pendulum contact 04, 
line wire 46, wire 32 (see Fig. 1B), contact AA, 
Stationary contact 3, Wires 33 and 62, winding 
of the cancelling relay CR, wire 63, condenser 
64 (this condenser tuning the inductance of the 
relay CR to permit the free flow of the particular 
frequency transmitted, and preventing the flow 
of direct current through the relay CR), Wires 
f65 and 66, line wire 45, pendulum contact 93, 
Wires 36, 6 and condenser to the other ter 
minal of the transformer. 

causes it to monentarily open its contact 45, 
thereby opening the stick circuit for the signal 
relay KR2 and effecting deenergization of this 
relay KR2, so that the signal S is again put to 
stop. It may be pointed out here, that this al 
ternating current relay CR is preferably one of 
the tuned reed type, in Which the contact 45 is 
vibrated at the frequency of the alternating cur 
rent source i 63, so that this contact iš is open 

The momentary flow 6: 
of alternating current in the cancelling relay CR 
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2,085,039 
practically constantly during flow of current from 
Said Source. The relays IR1 and FSR1 are of 
Similar construction. 

Let uS now observe how the dispatcher is 
informed of the passage of a train by the signal S. 
Let uS aSSume that a train has approached and 
has trodden upon the detector track circuit con 
taining the track relay Tl. This movement of 
this train upon this track circuit will of course 
deemergize the track relay T1, the dropping of 
Which closes the following circuit for the inter 
rupter ITR:-beginning at the battery 4, wire 

, primary winding of the interrupter ITR, 
interrupter armature and contact , wire 2, 
back contact 3 of the track relay T1, Wire ESA, 
back to battery 4. The closure of this circuit 
Will calulSe te armature i to be intermittently 
attracted, thereby opening the circuit intermit 
tently at a rate dependent upon the tuned char 
acteristic of the armature . . This armature 
A is preferably tuned to cause the current to be 
interrupted at a predetermined rate to produce 
alternating current in the secondary winding 75 
of a particular desired frequency. 
With the Various Synchronous selectors aSSun 

ing their normal positions, as they ordinarily 
Will, unless the System has been initiated by the 
movement of a level or the dropping of another 
track relay, either of which may initiate the 
System, the alternating current generated in the 
Secondary Winding 73 may flow through the 
field starting relay FSR, (see Fig. 1A) through 
the following circuit:-beginning at the winding 

5 (see Fig. 1B), wire 76, condenser , Wires 
i8 and 29, stationary contact O, contact arm 

A?, wire 32, line wire 46, pendulum contact 04, 
Wire 38, contact arm. Al, stationary contact O, 
Wire 88, condenser 8, wire 82, Winding of 
the relay FSR1, wires 83, 8, 37 and 36, 
pendulum contact 3, line wire 45, wires 66 and 
84, back to the secondary winding 75 of the 

interrupter ITR. The flow of current in this 
circuit opens the contact 86 of the relay FSR, 
thereby effecting deenergization of the relay FSR2 

5 and causing closure of its contact f8. 
With the contact 8 of relay FSR2 closed, the 

following pickup circuit for the relays SR1 and 
SR is competed:-beginning at the terminal B, 
back contact 87 of the relay FSR2, wires 88, 
S and 68, winding of the relay SR1, wire 62, 
upper winding of the relay SR-2, to the other ter 
inina C of Such battery. The closure of this 
pick-up circuit will, of course, initiate the system 
in the same way that movement of the lever L, 
as heretofore explained, initiates the System, and 
this Synchronous Selector System will remain in 
Operation for tWO complete cycles after which it 
Will be brought to Stop, all in a manner as already 
explained heretofore. 
As the contact arms A and A assume a posi 

tion to engage their respective stationary contacts 
2, the folloWing alternating current circuit is es 
tablished, including the Winding 75 of the inter 
rupter ITR and including the indicating relay 
IR:-beginning at the winding 75, Wire 76, 
condenser . , Wires S and 90, stationary con 
tact 2, contact airin A, Wire 32, line wire 46, 
pendulum Contact (A, Wire 38, contact arm A1, 
stationary contact 2, wire 9, condenser 92, 
wire 93, winding of the relay IR, wires 94, OT 
and 8, 3 and 36, pendulum contact 03, line 
wire 45, wires 66 and 84, back to the Winding 
A 5 of the interrupter ITR. 
The flow of alternating current in the cir 

cuit just traced, causes the indicating relay IR 

S 
to pick up its back contact 96, thereby inter 
rupting the following circuit for the indicating 
relay IR?:-beginning at the terminal B of a, 
suitable battery, resistance unit 97 (this re 
sistance unit having a resistance sufficient in 
Value to prevent the relay IR2 from picking up 
through this resistance but having a low enough 
resistance, so that if the relay R2 is once picked 
up it will remain in its attracted position), wire 
i98, winding of the indicating relay IR2, wire 
;93, back contact 96 of the relay IRI, to the 
other terminal C of said battery. For reasons 
just eXplained, if the relay TR2 is once deener 
gized closure of its circuit just traced and in 
cluding the resistance 97 will not again effect 
energization of the relay IR2, and with this 
relay IR deenergized the indicating lamp I as 
Sociated With the miniature passing siding pS is 
illuminated by reaSOn Of CIOSUre Of the following 
circuit:-beginning at the terminal B of a suit 
able battery, back contact. 20 of the relay IR, 
wire 2 , indicating lamp I, to the other terminal 
C of said battery. 

If now, the train in question passes off of the 
detector track circuit containing the track relay 
T1, thereby effecting reenergization of this track 
relay T1, the interrupter ITR is rendered inac 
tive, and alternating current is no longer gen 
erated in the secondary winding 75 of this in 
terrupter. And under these conditions, the Syn 
chronous selector apparatus of course being in 
operation at this time, it remaining in Operation 
for two cycles of operation after interruption in 
the alternating current generated by the inter 
rulpter TR, alternating current Will no longer fiOW 
to the relay IR. As the contact arm A2 en 
gages its associated stationary contact 2 and 
during the period of time When the pendulum 
is assures its right hand position, the following 
pick-up circuit for, and one not including the 
resistance 9 of the indicating relay R2, is con 
pleted:-beginning at the terminal B of a Suit 
able battery, wire 54, pendulum contact 73, Wire 

, contact arm A2, stationary contact 2, Wires 
263 and 98, Winding of the indicating relay IRP, 
wire 99, back contact 96 of the relay IR, con 
mon return wire C. Momentary flow of current 
in the circuit just traced causes the indicating 
relay IR2 to assume its attracted position, and 
With its armature once assuming the attracted 
position, the magnetic circuit of the relay IR 
has been improved to an extent where this re 
lay IR2 remains energized through its normal 
circuit including the resistance unit 97. 
As soon as the synchronous selector System 

now again comes to rest, the entire apparatus 
again assumes its normal condition, from Which 
it appears, that the System may transmit Con 
trol impulses from the dispatcher's Office to the 
distant way stations and may receive indication 
impulses at the dispatcher's office, from any one 
of such way stations, and that the Synchronous 
apparatus may be initiated from the dispatcher's 
office by the movement of a lever and may be 
initiated from the field in response to the drop 
ping of a track relay. Also, it is clear that the 
pendulium device PTD allots SUbstantially half 
of the time for the transmission of direct current 
of negative polarity for controlling the various 
Synchronous selectors at the various Way stations, 
and allots the remaining time for the purpose 
of transmitting message impulses over the same 
line wires 45-46. 

Although. Only One Way station has been illus 
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6 
illustrated conventionally and designated "Way 
Station 2', it is desired to be understood that in 
practice a large number of way stations will be 
used, and that in practice all of the remaining 
message channels may be used all in a manner 
readily understood from the drawings and the 
description heretofore given. Attention is di 
rected to the fact that although only the Sta 
tion contacts O, 2 and 3 have been shown used 
for the message circuits heretofore described, 
each of the remaining stationary contacts and 
4 to 24, inclusive, may be used for controlling 
other signals and indicating the occupancy of 
other track circuits. 

Having thus shown and described only a por 
tion of a system illustrating a rather Specific em 
bodiment of the present invention, it is desired 
to be understood that the particular embodi 
ment selected has been selected for the purpose 
of illustrating the nature of the invention and 
its operating characteristics and has not been 
selected for the purpose of showing the Scope of 
the invention or the exact construction prefer 
ably employed in practicing the invention; and 
that various changes, modifications and addi 
tions may be made to adapt the invention to the 
particular problem encountered in practicing the 
same, all without departing from the Spirit or 
scope of the invention or the idea of means un 
derlying the same, except as demanded by the 
scope of the following claims. 
What I claim as new is:- 
1. In a train dispatching system of the Syn 

chronous selector type, in combination, a single 
line circuit connecting a dispatcher's office and 
a plurality of way stations, a synchronous Selector 
in said dispatcher's office and a Synchronolls Se 
lector at each of said way stations, means for 
operating all of said synchronous selectors 
through the medium of said line circuit by cur 
rent of a particular character, a plurality of Se 
quentially closed message circuits each including 
said line circuit and contacts controlled by cer 
tain of said selectors, and electro-responsive 
means included in said message circuitS respon 
sive only to current of a different character. 

2. In a train dispatching System of the type in 
which a large number of devices is distinctively 
controlled over the same line circuit through the 
medium of a large number of sequentially Selected 
message circuits, an electro-responsive means 
controlled over one of said message circuits, said 
electro-responsive means being actuated to One of 
its positions in response to the flow of direct cur 
rent and being actuated to its other position in 
response to the flow of alternating current Over 
said message circuit, a timing device, and means 
controlled by said timing device for delaying the 
flow of current over said message circuit after it 
is selected. 

3. In a train dispatching System of the Syn 
chronous selector type, the combination with a 
dispatcher's office and a plurality of Way Stations 
of a railway system, of a Synchronous Selector at 
said dispatcher's office and at each of Said Way 
stations, starting means for normally holding said 
Selectors at rest, means at each Way station for 
applying, alternating current to Said starting 
means to initiate said Synchronous Selectors into 
operation in response to the approach of a train 
to such way station, and indicating means re 
sponsive to said alternating current at a particu 
lar instant in a cycle of operation of Said selectors 
for informing the dispatcher of the approach of 
such train. - 

2,085,039 
4. In a train dispatching system of the Syn 

chronous selector type, the combination with a 
dispatcher's office and a plurality of way stations 
of a railway system, of a synchronous Selector at 
said dispatcher's office and at each of said way 
stations, starting means for normally holding Said 
selectors at rest, means at each way Station for 
applying alternating current to Said starting 
means to initiate said synchronous selectors into 
operation in response to the approach of a train 
to such way station, indicating means responsive 
to said alternating current at a particular instant 
in a cycle of operation of said Selectors for in 
forming the dispatcher of the approach of Such 
train, and means for rendering said indicating 
means inactive just prior to Said particular in 
stant in Such cycle of operation. 

5. In a centralized traffic controlling System 
for railroads, a control office, a plurality of Way 
stations having traffic controlling devices, two 
line wires extending from said control office 
through said way stations, means for placing a 
series of time-Spaced impulses of distinctive chair 
acters upon said line Wires, Synchronous Selector 
means at the control office and at each way sta 
tion responsive to take one step for each alter 
nate impulse of said Series beginning with the 
first impulse, whereby a cycle of operation is 
completed in response to Said Series of impulses, 
means governing said traffic controlling devices 
in accordance with the character of each alter 
nate impulse of Said Series, which is always differ 
ent from the immediate preceding impulse, begin 
ning With the Second impulse, and means opera 
ble to selectively determine the character of each 
alternate impulse of said series beginning with 
the Second impulse. 

6. In a centralized traffic controlling System 
for railroads, a control office, a plurality of Way 
stations having traffic controlling devices, two 
line wires extending from said control office 
through Said Way Stations, means in part auto 
matic and in part manually operable for placing 
a series of impulses of distinctive characters upon 
said line wires, synchronous selector means oper 
ated through a cycle of operation by said series of 
impulses, and means responsive to the charac 
ter of certain of Said impulses, Which are always 
different from the immediate preceding impulse, 
to distinctively operate said traffic governing de 
vices, said means being responsive to the order of 
Said impulses in a manner to determine which 
of said traffic governing devices is to be distinc 
tively operated, Whereby Said devices are manu 
ally governed from said control office. 

7. In a centralized traffic controlling system 
for railroads, a dispatcher's office, a plurality of 
way stations having traffic governing devices, two 
line Wires extending from the dispatcher's office 
through the Several Way Stations, means at the 
dispatcher's office for applying a series of time 
Spaced impulses of a particular distinctive char 
acter to Said line Wires, step-by-step means at the 
dispatcher's office and at each way station re 
Sponsive to take one step for each of said time 
Spaced impulses, means at the dispatcher's office 
and at each Way station for completing a plu 
rality of message channels over said line wires, 
One for each Step, said means including in part 
Said step-by-step means, electro-responsive means 
On certain of Said message channels responsive to 
impulses always of certain other distinctive chair 
acters, whereby Said traffic governing devices may 
be controlled and their condition indicated in 
the dispatcher's office, 
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8. In a train dispatching system, a plurality 

of devices, a single line circuit for connection 
to the devices, means for connecting the line cir 
Cuit to the devices through sequentially Selected 
message circuits, an electro-responsive means 
included in one of the message circuits, said elec 
tro-responsive means being distinctively actu 
atted in response to the flow of direct current and 
being distinctively actuated in response to the 
flow of alternating current over said message 
circuit, a tinning device, and means controlled by 
said timing device for delaying the flow of cur 
rent. Over Said message circuit after it is Selected. 

9. In a train dispatching System of the type 
in Which a large nurnber of devices are distinc 
tively controlled over the same line circuit 
thirOUgh the medium Of a large nUrnber of Se 
quentially selected message circuits, an electro 
responsive means included in a message circuit, 
Said electro-responsive means being caused to 
assume a distinctive condition in response to 
the flow of direct current and being caused to 
assume a distinctive condition in response to the 
fiOW of alternating current over said message cir 
cuit, a timing device, means controlled by said 
timing device for delaying the flow of current 
over said message circuit after it is selected, and 
means for storing one distinctive condition of 
said electro-responsive means until said electro 
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responsive means is caused to assume another 
distinctive condition. 

10. In a train dispatching system of the Syn 
chronouis Selector type, the combination. With a 
dispatcher's office and a plurality of Way sta 
tions of a railway Systen, of a synchronous. se 
lector at said dispatcher's Office and at each of 
said way stations, starting means for normally 
holding said selectors at rest, means at each 
way station for applying alternating current to 
said starting means to initiate said Synchronous 
Selectors into operation, and indicating means 
responsive to Said alternating current at a par 
ticular instant in a cycle of operation of Said 
Selectors for informing the dispatcher of traffic 
conditions. 

i. In a centralized trafic controlling Systein, 
in combination, Synchrono US apparatUS at a Cen 
tra office and at a plurality of Way Station S, a 
single line circuit connecting the office and way 
stations, means for allotting alternate times to the 
line circuit for Synchronous control and for 
message circuit purposes respectively, and leanS 
for initiating the Synchronous operation from 
the central office and from any Way Station by 
respectively different characters of currents. 

12. In a centralized traffic controlling System, 
in coimbination, Synchroínou S apparatUS at a cen 
tral office and at a plurality of way stations, a 
Single line circuit connecting the Office and Way 
stations, means for allotting alternate times to 
the line circuit, for synchronous control and for 
message circuit purposes respectively, and means 
for initiating the synchronous operation from the 
central office and from any Way station by direct 
current and alternating current respectively. 

13. In a centralized traffic control System, in 
combination, synchronous apparatus at a Cen 
tral office and at a plurality of Way Stations, a 
single line circuit connecting the Office and Way 
station, means for allotting alternate times to the 
line circuit for Synchronous control and for mes 
sage circuit purposes respectively, means for 
initiating the synchronous Operation from the 
central office and from any Way station by re 
spectively different characters of currents, means 

at the way station controlled over the message 
circuit in a distinctive manner in accordance With 
current of a distinctive character, and neans 
at the central office for indicating traffic condi 
tions and controlled over the meSSage Circuit 
by current different from the stepping current. 

14. In a centralized traffic controlling system, 
in Combination, Synchronous apparatus at a 
central office and at a plurality of Way stations, 
a Single line circuit connecting the Office and 
Way stations, means for allotting alternate times 
to the line circuit for synchronous control and 
for message circuit purposes respectively, and 
neans for initiating the Synchronous Operation 
from the central office and from any Way Station 
by respectively different characters Of Currents, 
the different characters Of currentS being di 
rect and alternating. 

15. In a traffic control System, in combination 
With a control office and a plurality of Way sta 
tions, a single line circuit connecting the central 
office and way stations; step-by-step means at 
the central office and the Way stations, means 
for Operating the step-by-step means Over the 
line circuit by one character of current, control 
means at the Way stations, means for Operating 
the control means Over the line Circuit by an 
other character of current, and neans for in 
itiating the step-by-step means and causing an 
indication in the central Office, by Still another 
character of current. 

16. In a traffic control system, in combination 
with a control office and a plurality of Way sta 
tions, a single line circuit connecting the cen 
tral office and way stations; step-by-step means : 
at the central office and the Way Stations, means 
for Operating the step-by-Step mea,INS OVer the 
line circuit by one character of current, control 
means at the way stations, means for Operating 
the control means Over the line circuit by either 
of two other characters of current, and means 
for initiating the step-by-step means and callS 
ing an indication in the Central Office, by Still 
another character of current. 

17. In a centralized trafic controlling System, 
in combination, step-by-step means at a central 
office and at a way-station being Operable in 
Synchronism when initiated, a single line circuit 
connecting the office and Way-station, mealms for 
allotting alternate times for each step to condition 
the line circuit for different purposes, and means 
for initiating the step-by-step operation from 
the central office and from the Way-Station by 
respectively different characters of Current. 

8. In a train dispatching System of the Syn 
chronous Selector type, in Combination, a single 
line circuit connecting a dispatcher's Office and 
a plurality of Way stations, a synchronous se 
lector in Said dispatcher's Office and a Synchro 
nous Selector at each of Said Way Stations, a de 
vice having a natural time period of operation, 
means including said device for energizing said 
line circuit with a plurality of time Spaced in 
pulses, means responsive only to certain of said 
impulses for operating all of Said Synchronous 
selectors, a plurality of sequentially closed mes 
Sage circuits each including Said line circuit and 
contacts controlled by certain of Said Selectors, 
and means including said device for allotting the 
use of said line circuit alternately for the pur 
pose of controlling said Synchronous selectors and 
for the purpose of establishing Such message 
circuit.S. 

19. In a traffic control System, in combination 
with a control office and a plurality of Way sta 
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tions, a single line circuit connecting the central 
office and way stations; step-by-step means at 
the control office and the Way Stations, meanS 
for operating the step-by-step means over the 
line circuit by one polarity of current, control 
means at the way stations, means for operating 
the control means. Gwer the line circuit by the 
other polarity of current and by alternating cur 
rent of one frequency, and means for initiating 
the Step-by-step means and caulSing an indica - 
tion in the central office by alternating current 
of a different frequency. "w 

20. In a centralized traffic controlling System 
for railroads; a line circuit connecting a control 
office and a field station; impulsing means for 
energizing said line circuit with a series of time 
spaced impulses; a normally at rest step-by-step 
means at said control office and said field sta 
tion operable in synchronism, when initiated, in 
response to impulses on Said line circuit; means 
including said impulsing means for successively 
allotting said line circuit on each step of Said step 
by-step means for two different purposes; means 
for manually initiating said step-by-step means 
from said control office; and means effective Over 
said line circuit for at times automatically in 
itiating said step-by-step means. 

21. In a centralized trafic controlling System 
for railroads; a line circuit connecting a control 
office and a field station; impulsing means for en 
ergizing said line circuit with a Series of time 
spaced impulses; a normally at rest Step-by-step 
means at said control office and said field Station 
operable in Synchronism, when initiated, in re 
sponse to impulses on said line circuit; means 
including said impulsing means for Successively 
allotting said line circuit on each Step for tWO 
different purposes and including timing means 
wholly located at the control office for determin 
ing the respective periods of allotment; means 
for manuaily initiating said step-by-Step means 
from said control office; and means effective for at 
times automatically initiating said step-by-step 
63S. 
22. In a centralized traffic controlling System 

for railroads; a line circuit connecting a control 
office and a field station; a normally at rest Step 
by-step means at said control office and Said 
field station operable in Synchronism, When in 
itiated, in response to impulses on said line cir 
cuit; s impulsing means foi" impressing a Series 
of impulses on said line circuit; means including 
said impulsing means for Successively allotting 
said line circuit subject to control by Said control 
office and said field station respectively on each 
step, and including timing means wholly located 
at said control office for determining the respec 
tive periods of allotment; means for manually 
initiating said step-by-step means from Said 
control office; and means for at times automat 
ically initiating said step-by-step means from 
said field station. 

23. In a train dispatching System of the Syn 
chronous selector type, a dispatcher's Office and 

65 a plurality of way stations connected by a single 
line circuit, a selector at said office and a Selector 
at each of said stations, a time control device, 
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means including said device for energizing said 
line circuit with series of time spaced impulses, 
a plurality of sequentially closed message circuits 
each including said line circuit and contacts of 
Said selectors, and means controlled by said de 
Vice for allotting alternate impulses of a Series 
only for the control of said Selectors and inter 
vening impulses of said series only for the 
establishment of said message circuits. 

24. In a remote control System, a line circuit 
having a plurality of Series of time Spaced Step 
ping impulses impressed thereon, step-by-step 
mechanisms operable through a separate cycle for 
each of Said series of stepping impulses, means 
controlled by said mechanisms for selecting local 
channel circuits for each step, means for inter 
posing characteristic message carrier impulses on 
said line circuit between said stepping impulses, 
means for causing said mechanisms to take one 
step for each of said stepping impulses, and means 
for distinctively energizing said channel circuits 
in accordance with the character of Said message 
Carrier impulses. 

25. In a remote control system, a line circuit 
having a plurality of Series of time spaced Step 
ping impulses of a first character impressed there 
on, step-by-step mechanisms operable through 
a separate cycle for each of said Series of step 
ping impulses, means controlled by said mecha-- 
nisms for selecting local channel circuits for each 
Step, means for selectively interposing neSSage 
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carrier impulses of a second or third character 
on Said line circuit between said stepping im 
pulses, means for Causing Said mechanisms to 
take one step for each of said stepping impulses, 
and means for distinctively energizing said chan 
nel circuits in accordance With the character of 
Said neSSage carrier impulseS. 

26. In a remote control System, a line circuit 
having a plurality of Series of time Spaced Step 
ping impulses impressed thereon, step-by-step 
mechanisms operable through a separate cycle for 
each of Said series of stepping impulses, means 
controlled by said mechanisms for Selecting local 
channel circuits for each step, means for inter 
posing characteristic message carrier impulses on 
said line circuit between said stepping impulses, 
means for preparing said mechanisms to take One 
step for each of said stepping impulses, means 
for causing said mechanisms to complete. One 
step for each time space between said stepping 
impulses, and means for distinctively energizing 
said channel circuits in accordance With the char 
acter of said message carrier impulses. 

27. Remote controlling apparatus comprising a 
line Wire connecting an office and a station, man 
ually controlled means at Said office for at times 
initiating said apparatus, automatic means at Said 
station for at times delivering a starting impulse 
to said line wire for initiating Said apparatus, 
means operating in response to such initiation 
from said station to deliver a series of alternate 
control and indication impulses to said line Wire, 
and means selectively controlled by said control 
and indication impulses. 

- RAY PLANK, 
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