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Pa., a corporation of Pennsylvania, 

Application February 16, 1928, Serial No. 254,690 
Renewed May 12, 1931 
68 Clainas. 

My invention relates to railway traffic con 
trolling apparatus, and particularly to apparatus 
for Safely controlling traffic governing devices, 
Such as railway switches and signals, from a re 
Inote point, Such for example, as a dispatcher's 
office, and for also indicating the condition of such 
devices at Such office. 
In the present application, apparatus embody 

ing my invention is incorporated in a centralized 
traffic controlling system for railroads in which 
the indication and control functions are per 
formed by codes, which operate selectors but this 
arrangement is not essential. 

I Will describe one form and arrangement of 
railway traffic controlling apparatus embodying 
my invention, and Will then point out the novel 
features thereof in claims. 
In the accompanying drawings, Figs. 1, 2 and 3, 

When placed end to end in the order named, com 
prise a diagrammatic view illustrating one form of 
railway traffic controlling apparatus embodying 
my invention. 
Similar reference characters refer to similar 

parts in each of the several views. 
Referring to the drawings, the apparatus com 

prises a control Station which may be a train 
dispatcher's office, and a plurality of field stations, 
here shown as five in number; stations Nos. 1 and 
5 only being shown complete in the drawings. 
These stations are all connected together by a nor 
mally closed communication circuit comprising 
two line wires 3 and 4 which extends from the 
dispatcher's office to the most remote field sta 
tion, and which is supplied with energy from a 
Single source which as illustrated comprises a 
line battery Q. Located at the office is a trans 
mitting device OW for delivering control codes 
formed by repeatedly interrupting the line circuit 
including wires 3 and 4, to the various stations. 
Located at each Station is apparatus which is 
selectively responsive to these control codes to 
actuate traffic governing devices. A transmitting 
device is also located at each station for delivering 
indication codes over the same two line wires 3 
and 4 to the office, where indication apparatus, 
selectively responsive to these indication codes 
informs the operator of the condition of the 
governing devices located at the Several StationS. 
The system and apparatus herein disclosed is 

an improvement upon that disclosed and claimed 
in a copending application Serial No. 362,948, filed 
May 14, 1929, by Clarence S. Snavely, for Remote 
controlling apparatus. 
The office is provided with a plurality of panels 

one for each station but only two of which are 

(C. 246-5) 
shown complete in the drawings. The office is also 
provided with a line relay designated by the ref 
erence character OL, a slow-acting locking relay 
OP controlled over a front contact of relay OL, 
a slow-acting relay OK controlled Over a back 
contact of relay OL, a slow acting repeating relay 
OJ controlled over a front contact of relay OK, 
a transmitting relay OT, a master relay OA, and a 
delivery relay OB. Each of the stations is also 
provided with relays similar to those just named 
and designated by reference characters similar to 
those applied to corresponding relays at the office 
With prefixes corresponding to the locations. 

5 

0 

Furthermore, each panel at the office and each . 
Station is provided with a Series of stop relays, a 
Series of start relays, and a Series of Send relays, 
The stop relays at each station are designated by 
the reference character E with a prefix corre 
Sponding to the location and a distinguishing ex 
ponent. The stop relays at the office are each 
designated by the reference character e with a 
distinguishing exponent and a prefix correspond 
ing to the panel with which such relay is as 
Sociated. In Similar manner, the start relays at 
the stations are designated by the reference char 
acter G and the start relays at the Office are desig 
nated by the reference character g, and the send 
relays at the stations are designated by the 
reference character H, while the send relays at 
the Office are designated by the reference chair 
acter h. 
Each transmitting device referred to above, is 

designated by the reference character W with a 
prefix corresponding to the location, and each 
such device comprises a rotatable shaft 4, op 
eratively connected with a driving motor desig 
nated by the reference character M. With a prefix 
corresponding to the location. The shaft 4 of 
each device W carries a plurality of code generat 
ing devices or code Wheels, each controlling a con 
tact which is arranged to be alternately opened 
and closed When the shaft 4 rotates. The ap 
paratus is arranged in Such manner that the cir 
cuit including a contact controlled by one of the 
COde Wheels receives One Complete code when 
the shaft 4 makes one complete revolution. The 
shaft 4 is normally locked in a predetermined 
position by a latch 6 which co-operates With a 
Can 5. Referring particularly to the device OW 
located at the office, this device is controlled by a 
motor relay OF. As shown in the drawings, relay 
OF is de-energized. When relay OF becomes 
energized, however, current flows from terminal 
ac0 of a source of energy not shown in the draw 
ings, through front contact 8 of relay OF, wire 
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5, and motor OM to terminal y0 of the same 
Source. The latch 6 is also lifted when relay OF 
is energized and the motor therefore drives the 
shaft 4 to rotate all of the code wheels aSSociated 
therewith. It should be noted that as soon as the 
rotation of the shaft 4 has commenced, can 5 
moves to a position in which the latch 6 holds 
the contacts of relay OF in their energized posi 
tion. It follows that if relay OF becomes de 
energized, after the device OW has Started, Con 
tact 8 of the relay will be held closed mechanically 
by latch 6 so that the operation of the device 
Will continue for one complete Operation until 
the latch 6 again drops to lock the shaft 4 in its 
initial position. Each transmitting device W also 
comprises a normally closed contact f-2 op 
erated by a cam 9 on the shaft 4. When the shaft 
is rotated, cam 9 operates, just before the shaft 
returns to its initial position, to open Contact 
- 2 and to close contact O- for a brief in 

terval of time. The transmitting device W lo 
cated at each station is controlled by an a S 
sociated motor relay F in a manner Similar to 
the control of device OW by relay OF. In ad 
dition, however, the transmitting device W lo 
cated at each station is provided With a contact 
designated by the reference character 22 and Op 
erated by a centrifuge 23 driven from the shaft 
4. When the shaft 4 is at rest, contact 22 is 
closed but when the shaft is being rotated by the 
associated motor M, the centrifuge 23 OpenS COn 
tact 22. 
The equipment located at each station may be 

utilized to control traffic governing devices of any 
suitable form, but for purposes of explanation, I 
have illustrated the apparatus embOdying my in 
vention as applied to the control of railway 
switches and signals associated with a stretch of 
railway track having rails and a divided by 
means of insulated joints 2 to form a plurality of 
track sections. Section a-b is located adjacent 
station and section i-ji is located adjacent sta 
tion 5, it being understood that each of the re 
maining stations control apparatus similar to that 
illustrated for these two stations. Referring par 
ticularly to the apparatus located at Station f, 
the reference character 3 designates a railway 
Switch of the usual and Well known form, by 
means of which the rails of section d-b are con 
nected with a Siding 6. A track relay designated 
by the reference character R is connected across 
the rails adjacent the left-hand end of Section 
a-b, and a track battery 7 is connected across 
the rails adjacent the opposite end of this sec 
tion. The rails of the siding 6 to the left of point 
b are connected with the rails of section d-b in 
accordance with the usual practice. 
Eastbound traffic over switch 3 is controlled by 

a signal til and Westbound traffic over this switch 
is controlled by signals all and 2). The Switch 3 
is controlled by a motor in which is in turn con 
trolled by two switch relays U and W. The 
switch 3 controls a plurality of contacts in 3uch 
manner that when the SWitch occupies its nor 
mal position, in which it is shown in the draw 
ings, contacts f8-8a, 9-9 and 20-20a are 
closed. When the Switch is reversed, however, 
contacts 8-f8b, 9-9b and 20-2Ob are closed. 
Furthermore, contact 2-28 is closed at all 
times except when the SWitch occupies its reverse 
position and contact 2?-2 b is closed at all times 
except. When the SWitch occupies its normal posi 
tion. The signals il, at and 21 are controlled in 
part by contacts actuated by the SWitch 3, and in 
part by tWO signal relays C and D. The ap 

2,152,384 
paratus located at each of the remaining stations 
is similar to that just described in Connection 
With station f. 

ASSociated with each panel in the office is a 
track indication relay designated by the reference 
character X with an exponent corresponding to 
the panel. Each track indication relay X controls 
a lamp 24 in Such manner that the lamp is con 
nected With terminals aco and y0 Over back contact 
25 of the associated relay X when this relay is de 
energized. As Will be described in detail, herein 
after, each track indication relay X is de-ener 
gized. When the section of track associated with 
the corresponding station is Occupied. When One 
of the lamps 24 is lighted, therefore, the operator 
is informed that the corresponding Section of 
track is occupied. Furthermore, each panel is 
provided with two Switch indication relays desig 
nated by the reference characters Y and Z with 
exponents corresponding to the panel. Each 
panel also includes movable control members or 
keys comprising a manually operable SWitch lever 
and a manually operable signal lever designated 
by the reference characters r and k, respectively, 
With exponents corresponding to the panel. 
As shown in the drawings, each section of track 

is unoccupied and each SWitch 3 Occupies its nor 
mal position. Furthermore, the upper blade of 
each signal t indicates proceed and the remain 
ing signals are at Stop. The track indication re 
lay X for each panel at the office is energized, so 
that all lamps 24 are extinguished and each switch 
indication relay Y is energized but each relay Z, 
is de-energized. Each Switch lever r occupies its 
normal position and each signal lever k occupies 
its left-hand position. At the office the stop re 
lays ef and e3 associated with each panel are en 
ergized, but the remaining stop relays are all 
de-energized and all the start relays g and send 
relayS h are also de-energized. In similar man 
ner at each station the stop relays E and E3 
are energized but all other Stop relays are de 
energized and all stop and Send relays G and H 
are de-energized. Furthermore, at the office and 
at each station all transmitting relays T, master 
relaySA, delivery relays B, and slow-acting relays 
J and K are de-energized. Each motor relay F. 
is also de-energized and all transmitting devices 
W are at rest. At each station, relays U and C 
are energized but relays W and D are de-energized. 
Under normal conditions, it will be seen that 

a closed line circuit is completed over line wires 
3 and 4 which includes battery Q at the office 
and also includes the line relay L at the office 
and at each field station, so that all line relays 
and all locking relays P are energized. Com 

mencing with this normal condition of all of the 
apparatus, I Will explain the operation of the 
System by first assuming that the operator 
Wishes to change the condition of a device locat 
ed at one of the stations. For purposes of ex 
planation, I Will assume that he wishes to reverse 
switch 3 at Station . To accomplish this result, 
he moves lever rl of panel in the office to its 
reverse position. This extinguishes lamp 26 and 
completes a circuit from terminal ac, over reverse 
contact of lever r1, wire 28, back contact 29 of 
stop relay e2, wire 30, winding of start relay 
g2, wires 3 and 32, and winding of delivery 
relay OB, to terminal y0. Relays g2 and OB 
therefore become energized and the closing of 
front contact 39 of relay OB completes a pick-up 
circuit for relay OA which passes from ac0, over 
back contact 33 of relay OK, Wire 34, back con 
tact 35 of relay OJ, Wire 36, back contact 7 of 
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2,152,884. 
relay OF, wires 37 and 38, front contact 39 of 
relay OB, Wire 40, and winding of relay OA to 
terminal g0. Relay OA then becomes energized 
and is thereafter stuck up over a circuit from 
terminal ac, front contact 4 of relay OA, wires 
42 and 38, front contact 39 of relay OB, wire 
40, and winding of relay OA to terminal y0. 
Back contact 89 of relay OA is connected in 
parallel with front contact 90 of relay OT in the 
normally closed line circuit by means of which 
current is supplied from battery Q to the line 
relays I at the Office and at each station, but 
relay Oil is now de-energized so that When relay 
OA becomes energized, the line circuit is opened 
to initiate the control code and all relays I, be 
come de-energized. The opening of relay OL 
breaks the circuit for relay OP from terminal aco, 
through front contact 53 of relay OL, wires 54 
and 55, and Winding of relay OP to terminal y0. 
Relay OP therefore becomes de-energized, but 
due to the slow acting characteristics of this 
relay, a time interval elapses after the opening 
of relay OL and prior to the closing of back 
contact 57 of relay OP. At the expiration of the 
time interval required for relay OP to drop, back 
contact 5 of this relay closes, whereupon cur 
rent flows from terminal ac0, through front con 
tact 43 of relay OA, wire 44, back contact 5 of 
relay OP, wire 58, and winding of relay OF to 
terminal y0. The motor relay OF then becomes 
energized, thereby completing, at front contact 
8 thereon, the circuit previously traced for mo 
tor M of the transmitting device OW. Shaft 4 
therefore commences to operate and by the op 
eration of the latch 6, the rotation of this shaft 
continues for one complete operation, even 
though relay OP may be Subsequently energized 
to interrupt the circuit just traced for relay OF. 
When relay OA became energized, the closing 

of front contact 43 completed a circuit from ter 
minal aco, over front contact 43 of relay OA, wires 
44 and 45, contact - 2 operated by cam 9 
of device OW, Wire 46, thence through a nor 
may closed contact 4. On each of the Sending 
relays h in series, wire 48 and thence through 
a back contact of each of the start relays g in 
series to front contact 49 of relay g2, wires 50 
and 5i, and winding of relay h to terminal y0. 
Relay h2 therefore picks up, thereby complet 
ing a stick circuit for this relay which passes 
over the path just traced to front contact 52 
of relay ha, thence through wire 5 and wind 
ing of relay ?h2 to terminal y0. When relay 
h2 becomes energized, the opening of the as 

5 sociated contact 47 opens the pick-up circuits 
for all send relays h below th2. Furthermore, 
the energization of relay g2 opens the circuit for 
all send relays h above h2. It will be plain 
therefore that only one send relay h can be ener 
gized at a time. 

Since relay h2 is now energized, a circuit is 
completed from terminal ac, through the winding 
of relay OT, wire 59, front contact 60 of relay 
h2, and wire 6 through the code wheel of the 

transmitting device OW associated with relay 
h2 to terminal y0, so that relay OT picks up 

to close the line circuit. This terminates the 
first element of the control code, Which is thus 
a relatively long line open period. This initial 
element is employed as a locking element, in 
a manner hereinafter pointed out, to prevent in 
terference With a control code by the stations. 
As the transmitting device OW operates, the 
code wheels rotate, and therefore, the circuit for 
relay OT is periodically opened and closed in 

3 
accordance with a predetermined code. As a 
result, relay OT is periodically energized and 
de-energized in accordance with this code. Each 
time relay OT becomes energized, the closing of 
front contact 90 of this relay closes the line cir 
cuit including the battery Q and all of the line 
relays at the several stations. It follows there 
fore that under the conditions just described, 
the periodic operation of relay OT impresses 
upon the line wires 3 and f4 a control code 
Which may be utilized to actuate traffic govern 
ing means at one of the stations. 

Located at each of the Stations is a group of 
Selectors of any suitable type each designated by 
the reference character S With a distinguishing 
suffix and a prefix corresponding to the station. 
As here shown each selector comprises a winding 
69 and a contact 9 which is arranged to be 
closed for a brief interval of time When the aS 
Sociated winding is Supplied With a predeter 
mined code. Referring particularly to station f, 
When a control code is impressed upon line wires 
3 and 4 by operation of transmitting relay OT 

at the office, relay L. at station f is periodically 
energized and de-energized in synchronism with 
relay OT. The first time the relay L. becomes 
de-energized, current flows from terminal ac1, 
through back Contact 53 of relay I, Wire 62, 
and Winding of relay K to terminal y1. Relay 
K therefore becomes energized. Of course the 

circuit for relay frk is opened when relay L. 
next becomes energized, but due to the slow act 
ing characteristics of relay K, this relay holds 
its front contacts closed during the brief inter 
vals that relay L. is energized while this relay 
is receiving a control code. When relay K is 
energized, current flows from terminal ac, over 
front contact 33 of relay K, wire 63, and wind 
ing of relay J to terminal y so that relay J is 
also energized. It will be seen therefore that the 
first de-energization of relay I in response to 
a code received from the office picks up both 
relays K and J. When relay L, next becomes 
energized, current flows from terminal ac, over 
front contact 53 of relay L, wires 54 and 64, 
front contact 65 of relay fJ, wire 66, back con 
tact 67 of relay A, Wire 68, thence through 
windings 69 of all of the selectors S at station f 
in parallel to terminal y. It will be plain from 
the foregoing, that as a result of the intermit 
tent operation of line relay II, due to the recep 
tion of a control code from the office, energy is 
intermittently Supplied to the Windings 69 of the 
selectors in accordance with this code. Selector 
S2 is responsive to the control code delivered to 
the line wires when relay h2 is energized as 
hereinbefore described. At the conclusion of the 
code, selector S2 operates to close its contact 
T0, but the remaining Selectors are unaffected. 
The closing of contact B of Selector S2 con 
pletes a pick-up circuit, however, for Switch relay 
V which thereupon becomes energized and 
breaks the stick circuit for relay U. When re 
lay U is de-energized, a stick circuit is com 
pleted for relay W over back contact T2 of relay 
U and front contact 73 of relay V. Relay W 

is therefore maintained in its energized condi 
tion, even though contact O of Selector S2 
reopens. 
When relay V becomes energized, the motor 

fm actuating SWitch 3 is energized. In the form 
here shown this motor comprises an armature 8 
and a field 82 and is provided with a circuit which 
paSSes from terminal ac, over front contact 74 
of relay R., Wires 75 and T6, front contact 78 of 
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4. 
relay V, wire 79, armature 8? of motor im, 
wire 80, back contact 83 of relay f U, wire 84, 
front contact 85 of relay W, wire 86, contact 
2-2 fa operated by switch 3, and field 82 of 
motor f72 to terminal yl. As a result, the notor 
fm operates to move the SWitch 3 toward its re 
verse position. When the SWitch has attained 
its reverse position, contact 2-2 ?a, opens to de 
energize notor m. It should be pointed out 
that the control code delivered to the line wires 
3 and 4 is supplied to the selectors located at 
each of the stations in the same manner as has 
already been deScribed in connection. With sta 
tion number , but that selector S2 is the only 
Ore which is responsive to the control code which 
is delivered when relay h2 is energized at the 
Office. 
Just before the conclusion of the control code, 

Cam 9 of transmitting device OW moves contact 
into engagement with contact f. As a result, 

current flows from terminal ac0, over front con 
tact 43 of relay OA, wires 44 and 45, contact 
f-f 0 operated by cam 9, wire 9, front con 

tact 92 of relay h2, Wire 93, Winding of stop 
relay e2 to terminal y0. Relay e2 therefore 
becomes energized to interrupt the circuit for 
start relay g2. Relay e2 is stuck up over its 
OW COntact and a reverse contact Of lever ri. 
At the same time, contact - 2 is opened by 
can 9 so that the stick circuit for relay ha is 
interrupted and this relay becomes de-energized. 
If no other lever at the office has been operated 
to energize the start relay, all of the parallel cir 
cuits for relay OB are now open, so that this relay 
becomes de-energized, breaking the stick circuit 
for relay OA and causing the latter relay to be-, 
Come de-energized. This de-energizes the circuit 
for notor relay OF SO that When the shaft 4 has 
Completed its rotation, latch 6 engages the cam 
5 to lock the shaft in its initial position. Fur 
thermore, the closing of back contact 89 of relay 
OA again closes the line circuit, energizing relay 
OL, causing relay OP to pick up, and restoring 
the apparatus to its original condition. 

In Similar fashion, at the station, when the line 
circuit is continuously closed, relay L is contin 
ulously energized. Under these conditions, relays 
K and J both become de-energized so that the 

apparatus at the Station is also restored to its 
initial condition, The operation of the apparatus 
in in GVing the SWitch fron the reverse to the 
normal position, Will be understood without fur 
ther eXplanation, lever r being moved to the 
left-hand position to pick up Selector S at sta 
tion for this purpose. It Should be understood 
that the Operation of the apparatus located at 
each of the remaining Stations is similar to the 
operation of the apparatus located at Station i. 

I will now assume that prior to the completion 
of the code delivered by Send relay h2, another 
start relay g at the office Was energized, as by 
movement of lever k1 to its middle position to set 
all the signals at station at Stop. Under these 
conditions, current from terminallac flows through 
lever icl in its middle position, Wire 94, back con 
tact 35 of relay le4, wire 96, winding of relay 
ig 4, Wire 32, and winding of relay OB to termi 
a 210. It Will be plain, therefore, that With lever 

k1 in its middle position, relay g4 is energized in 
Series with relay OB, so that when stop relay e2 
becomes energized to open the circuit first traced 
for relay Ob in series with relay g2, relay OB re 
mains energized by virtue of current Supplied 
thereto in series with relay g4. Relay OB there 
fore holds closed the Stick circuit for relay OA 

2,152,884 
and this relay in turn holds closed the circuit for 
notor relay OF. Under these conditions, the 
transmitting device OW does not stop at the 
conclusion of the first rotation but continues to 
operate for a second rotation during which the 
code wheel associated with relay h4 operates to 
Supply a control code to the line wires 3 and 
4 in the same manner as has already been de 

Scribed in connection. With the Supply of a Con 
trol code to these line wires by the code wheel 
associated with the sending relay ha. When start 
relay g2 associated thereWith is energized. When 
Irelay fl. 4 is energized to deliver a control code to 
the line Wires, contact 0 of selector S4 at sta 
tion f is closed for a brief interval, but none of 
the other selectors is affected. The closing of 
contact 79 of Selector S4 connects terminal acil 
With a common terminal of relays C and D. 
The free terminals of these relays are at times 
also connected with terminal ac1 and it follows that 
when contact of selector S4 is closed, both 
terminals of relays C and D are at the same 
potential So that these relays become de-ener 
gized. If contact 7 of selector S3 is closed, relay 
C becomes energized and is thereafter stuck up 

over back contact 97 of relay D and front con 
tact 98 of relay C, winding of relay C, wire 
99, and resistor ?o to terminal y. In similar 
manner if contact of selector S5 is closed, re 
lay D is picked up, and this relay is Subsequently 
Stuck up by cuirrent which flows from terminal 
ac, over back contact 93 of relay C, front con 
tact 9 of relay D, winding of relay D, wire 99, 
and resistor C8 to terminal y1. Selector S3 
may be closed by moving lever ki on panel number 
f at the office to the left-hand position, where 
upon the energization of relay h3 delivers a con 
trol code to the line wires, which actuates se 
lector S3. Furthermore, selector S5 may be 
actuated to pick up relay D. by moving lever ki 
of panel number at the office to the right-hand 
position, Whereupon a sending relay h5 is actu 
ated to deliver a control code to the wires to oper 
ate Selector S5. 
AS has already been explained, either of the 

Signal relays C or D may be de-energized by 
actuating selector AS4 by placing lever k1 in 
panel number in the middle position. If relay 
C is energized, when switch 3 at station oc 

Cupies its normal position, as shown in the draw 
1ngS, current flows from terminal ac, over front 
contact 4 of relay R, wires 75, 76 and 77, front 
contact (2 of relay C, wire 03, back contact 
04 of relay D, wire O5, contact S-9a oper 

ated by SWitch 3, Wire 66, and operating mech 
alinism Of the upper blade of Signal til to terminal 
2. Under these conditions, the upper blade of 
signal t indicates proceed. If switch. 3 is re 
Versed, when relay fo is energized current flows 
Over the circuit just traced as far as Wire 05, 
thence through contact 9-f Sb, wire fo, and 
Operating Slechanism of the lower blade of signal 
it to terminal y, thereby causing the lower blade 
of signal it to indicate proceed. If, however, 
relay fD is energized, signal ul or signal 1 may 
be cleared, depending upon the condition of 
SWitch 3. The circuit for signal v1 may be traced 
from terminal act, over front contact 4 of relay 
R, wires 5, 76, and C8, front contact 09 

of relay D, wire f, back contact of relay 
C, Wire 2, contact 8-f 88 operated by switch 3, 

Wiie A 93, and operating mechanism of signal b1 to 
terminal pl. If SWitch 3 is reversed, however, cur 
rent flows over the circuit just traced as far as 
Wire 2, thence over contact 8-18b, wire 4, 
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2,152,384 
and Operating mechanism of signal ul to terminal 
gl. Although I have referred particularly to the 
apparatus located at station f, it should be un 
derstood that the apparatus at the remaining 
Stations Operates in similar manner, the selectors 
S at the Several stations being separately respon 
Sive to the control codes delivered to the line 
Wires. When the code wheels associated with the 
corresponding panels at the office are utilized to 
Supply the codes. 
In addition to the transmission of control codes 

from the office to the several stations, the appa 
ratus is arranged to transmit indication codes 
from the Several stations to the Office. In ex 
plaining this feature of the apparatus, I will as 
Sume that a train enters Section a-b at station 

, thereby de-energizing track relay R. The 
closing of back contact 5 of this relay picks up 
relay G2 and B in Series, over back contact 

6 of stop relay E2, the circuit being clear from 
the dra WingS Without tracing it in detail. When 
relay B becomes energized, the closing of front 
contacts 7 and 30 thereon completes pick-up 
circuit for relays A and T. The pick up circuit 
for relay A may be traced from terminal act, Over 
front contact 53 of relay L, wires 54 and 64, back 
contact 65 of relay J, wire 8, back contact of 
motor relay F, Wire 9, front contact of 
relay B, wire 20, Winding of relay A, wire 2, 
and front contact 22 of relay P, to terminal fl. 
It will be plain that this circuit is closed only 
if the line circuit is completed so that relay T. 
is energized, and if relay P is also energized. 
The circuit for relay f T may be traced from 
terminal ac1, relay T, wire 29, front contact 
f30 of relay B, contact 22, which is closed when 
motor M is at rest, to terminal y. When relay 
A becomes energized, the normal line circuit 
through its back contact 32 is interrupted, and 
the line beyond station is shunted by a connec 
tion from that portion of line wire 4 at the right 
of the station to line Wire 3, over front contact 
32 of relay A, so that the portion of the line 

circuit to the right of station f is short-circuited. 
At the same time, the portion of line wire 4 to 
the left of station and including relay L is 
connected with line Wire 3 through a resistance 
33 over front contacts 32 and 34 of relays A 
and T. The resistance 33 is proportioned to 
compensate for that portion of the line which 
has been shunted by closing of front contact 32 
of relay A. When relay fA becomes energized, 
a stick circuit is closed for this relay from ter 
minal ac1, over front contact 23 of relay A, wire 
f 24, front contact of relay B, wire 20, wind 
ing of relay A, wire 2, and front contact 22 of 
relay fB to terminal y. After relay A has once 
been energized, therefore, over back contact of 
relay F, the relay is subsequently held closed 
as long as relays B and P are picked up even 
though motor relay F Subsequently becomes en 
ergized. When front contact 25 of relay A 
closes, current flows from terminal ac, over front 
contact 25 of relay A, wires 26 and 27, and 
winding of relay F to terminal y. It should 
also be noted that the closing of front contact 
25 connects terminal act, through contact f -2 
operated by cam 9 of transmitting device W, 
With wire 3 and thence through the normally 
closed contacts of send relays H and back Con 
tacts of start relays G to front contact 35 of 
relay G2, now energized, thereby picking up 
relay H2 and preventing the energization of 
any other H relay. The energization of relay is 
sets the transmitting device W into Operation, 

5 
So that contact 22 opens, thereby de-energizing 
relay T, so that the line circuit is opened to 
initiate the indication code. Relay H2 is now 
energized, however, so that the code wheel asso 
ciated With this send relay is included in the cir 
cuit for relay T over front contact 36 of relay 
H2. It follows that as the transmitting device 
W operates, relay T is again energized by a 

circuit through the code wheel. The opening of 
the contact 22 therefore deemergizes relay T to 
Open the line circuit for only a very brief time 
interVal which is terminated as soon as the code 
wheel has commenced its operation. During the 
Subsequent rotation of the code wheel, relay T 
is periodically energized in accordance With the 
indication code determined by the code wheel as 
sociated with relay H2. Each time relay T be 
COneS energized, the line circuit is closed to en 
ergize relay I and also to energize relay OL, at 
the office. Each time front contact 53 of relay 
L opens, relay F is de-energized, but this relay 

is slow acting and holds its front contact 22 
closed for the duration of each of the line open 
intervals between impulses in the indication code 
delivered to the line, so that relay. A remains 
energized. 
The first time relay OT, at the office becomes 

de-energized in response to an indication code, 
the closing of back contact 53 of this relay com 
pletes a circuit for relay OK, which thereupon 
closes its front contact 33 to energize relay O.J. 
Relays OK and OJ, due to their slow releasing 
characteristics, are subsequently held energized 
during the periodic energization of relay OL, cor 
responding to the code received from station . 
Each time relay OL, becomes energized, current 
foWS from terminal aco, over front contact 53 of 
relay O., wires 54 and 37, back contact 38 of 
relay OA, wire 39, front contact 4 of relay OJ, 
and thence to wire 4 which is connected With 
the windings 69 of all of the selectors N at the 
office. Each of the panels is provided with a set 
of these Selectors N which are similar to selectors 
S at the stations and are selectively responsive 
to the indication codes received from the sta 
tionS. Selector N2 is responsive to the code 
delivered to the line when sending relay H2 at 
Station is energized, so this selector now closes 
its contact for a brief interval. When con 
tact 70 of selector N2 becomes closed terminal 
ac0 is connected with the right-hand terminal of 
relay ac, and since the potential of the two ter 
minals of this relay are then equal, the relay 
becomes de-energized and remains de-energized 
after contact 7 of selector N2 opens. With 
relay all de-energized, the lamp 2 is lighted 
to indicate to the operator that a train occupies 
section a-b at station . 
When the transmitting device W has com 

pleted one rotation, contact 0-f closes and 
contact fl-2 opens. Stop relay E2 then picks 
up, and assuming that no other relay G at Sta 
tion is energized, the energization of stop relay 
fE2 breaks the circuit for relay B at back con 
tact 6 of relay E2. The relay E2 is subse 
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quently held closed by its stick circuit over back 
contact 5 of relay R, and front contact is 
of relay E2. When relay B becomes a de-ener 
gized, relay A opens, thereby re-establishing the 
normal line circuit and de-energizing relay F. 
The transmitting device W stops when latch 3 
engages cam 5 to lock the device in its initial posi 
tion. It should be pointed out that the opening 
of contact 1 - 2 de-energizes relay H2 and 
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condition. 
If the line relay remains open during transmis 

sion of the code, as would be the case, for ex 
ample, if the line circuit were opened due to a 
line break, relay P opens its front dOntact. 
When this happens, relay A, of course, becomes 
de-energized. This opens the circuit for the Send 
relay. then energized and immediately discOn 
tinues the supply of code to the line circuit. Con 
tact 8 of relay Fis now held closed mechanically 
however, and the transmitter is restored to its 
initial position. So, that when the line break is 
repaired, the transmitter Starts from the proper 
position to deliver a perfect code to the line 
circuit. 

If track relay R now becomes energized, the 
closing of front contact 5 of this relay picks 
up relays G and B, whereupon the operation 
of the apparatus located at station is similar 
to that already described in connection with the 
de-energization of relay R, with the exception 
that when relay H becomes energized the code 
Wheel aSSociated With this relay determines the 
code delivered to the Office. The indication code 
transmitted under these Conditions, picks up Se 
lector N- at the office and when contact 0. Of 
this selector closes, current is Supplied to relay 
ac and this relay is Subsequently stuck up over 
its own front contact 25, thereby extinguishing 
the lamp. 24: to indicate to the operator that the 
train has passed out of section d-b at station . 

Furthermore, the contacts 20-208, and 20-20b 
operated by switch 3: at station f control send 
relays H3 and H4, respectively, so that indica 
tion COdesigOWerned by the code. Wheels associated 
With these relays can be delivered to the . Office 
to actuate selectors N3 and N4, respectively. 
As shown in the drawings, relay. Yi is energized 
by current which flows from terminal ac0, over a 
normal contact of lever, r, back contact 40a 
of relay 21, a front contact 4 of relay. Y1, and 
through the winding of relay Y1 to terminal y0. 
Under these conditions, current also flows over 
a front. contact 4 of relay Yi to an indicator 
lamp 26. When lamp 26 is lighted, therefore, 
the operator is informed that the switch occu 
pies its normal position. If the operator moves 
lever r to its reverse position, thereby trans 
mitting the control code to actuate motor ?m. 
at station to reverse switch 3, contact 20-20b 
at station will be closed, whereupon the appa 
ratus at station f will be actuated to transmit 
to the office an indication code which picks up 
selector N4. It should be noted as soon as the 
lever r was moved away from its normal posi 
tion the stick circuit for relay Yi was opened and 
lamp 26 was extinguished. When contact 70 of 
Selector N4 closes, a pick up circuit is closed 
for relay Z, and this relay is subsequently stuck 
up over itS OWn front contact 49, back contact 
A. of relay Y, and the reverse contact of lever 
r. Under these conditions, current is supplied 
to lamp 2 to indicate that switch 3 at station f 
occupies its reverse position. 
Attention Should be drawn to the fact that the 

switch indication lamps 26 and 27 can be lighted 
Only When the position of the switch corresponds 
to the position of the control ever at the Office. 
The apparatus located at each station is ar 

ranged to permit the storing of indications in 
the same manner as has already been described in 
connection With the apparatus at the office. That 
is to Say, if relay fB at station has been picked 
up in Series With relay G2, to deliver to the office 
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the indication code corresponding to the send 
ing relay H2, and if prior to the: completion of 
this code another start relay G. is energized, as 
for example, start relay G4, the transmitting 
device W does not stop at the end of its first 
rotation but continues for a Second rotation Or 
for Successive rotations until the codes Corre 
Sponding to all start relays G. Which are ener 
gized are delivered in succession to the office. 

It will be apparent from the above description 
that the start relays G at each Station are de 
energized by picking up the aSSociated stop relay 
E and in similar manner the start relays g. at 
the office are de-energized by picking up the 
associated stop relay e. Each Stop relay e re 
mains energized, after it has once been picked 
up, until the device which controls it is moved 
to a different position. For example, as shown 
in the drawings, the stop relays ef, and e3 aSSO 
ciated with each panel at the office are energized 
as a result of the fact that the control codes 
last transmitted from each of these panels Were 
the codes corresponding to the normal position 
of lever r and the left-hand position of lever k. 
In similar manner, the stop relays E and E3. 
at station are energized as a result of the fact 
that the energization of track relay R and the 
movement of the Switch 3 to its normal position 
initiated: the transmission of the indication codes 
which were last transmitted by - device W. AS 
soon as one of the levers associated. With a panel 
in the office is moved from the position in which 
it is illustrated in the drawings, the correspond 
ing stop relay will become de-energized, and if 
the lever is quickly returned to its original: po 
Sition, the control COde COireSponding to ; that 
position may be delivered to the stations without 
first sending another code. At the stations, it 
is, of course, impossible to repeat an indication 
code until ther indication code - corresponding to 
the opposite position of the related function has 
been delivered to the office. For example, after 
track relay R has been: energized to pick up 
selector N at the office, stop relay, El is en 
ergized and relay G cannot again be ener 
gized until stop relay El is de-energized by de 
energization of relay. R. 

It Will be observed from the drawings that 
the SelectorS N at the Office can be actuated only 
when relay OJ is energized and when relay: OA. 
is de-energized. But When: a control code is 
being delivered from the office to the stations, 
relay OA is energized so that under these con 
ditions all of the selectors at the office are de 
energized. Furthermore, the Selectors S at each 
station are disconnected when the corresponding 
relay A is energized but this relay must be en 
ergized when an indication code is being delivered 
from such station to the office. With this ar 
rangement it Will be seen that all selectors lo 
cated at the Office and at each station are dis 
connected when a code is being delivered to the 
line from that location. One advantage of this 
feature is that it results in economy of codes 
necessary to operate the system. That is to say, 
Selectors associated with panel number can 
be operated upon codes which are the same, 
except for the character of the initial locking 
element, which distinguishes a control code from 
an indication code, as the codes which operate 
the Selectors located at station f without in 
terference between the two sets of selectors be 
CauSe When SelectOIS N aSSOciated with the office 
are connected With the line Wires to receive in 
dication codes from the code. Wheels at station 
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f, selectors S at this station are always discon 
nected from the line Wires. 

It has already been pointed out that after 
One of the transmitting devices W has been set 
into operation, the motor Will continue to op 
erate to rotate the shaft until the Wheels have 
been restored to their initial positions, irrespec 
tive of changes in the circuits which first Set 
the device into operation. It is therefore as 
sured that the devices W will always come to 
rest in their initial position. 
At each of the stations and at the office the 

pick up circuit for the associated relay A is car 
ried over a back contact of the notor relay F. 
It is therefore impossible to energize a relay A 
until the corresponding motor relay is de-ener 
gized, as will be the case only When the trans 
mitting device is at rest. With these arrange 
ments, since the relay A must be energized be 
fore codes can be transmitted, it is impossible 
to Start the sending of a code from a location 
unless all of the code wheels at that location 
occupy their initial positions. 

It will be remembered that when the office 
starts to send a control code, the line is opened 
for a relatively long time interval, and that all 
line relaySL become de-energized as soon as relay 
OA picks up, and do not become re-energized 
until after the time interval required to release 
relay OP, start the transmitting device OW, and 
energize relay OT to begin the first line closed 
impulse of the code. At each of the stations, 
the de-energization of the line relay L. at that 
station picks up the associated relays K and J 
in cascade, so that the pick-up circuit for relay 
A at such station is opened at the beginning of 
the control code at front contact 53 of relay 
I, and is then held open for the duration of 

the code at back contact 65 of the associated 
relay J. Since no Station can commence to send, 
until the associated relay A is energized, it foll 
loWs that no Station can send an indication code 
While a control code is being delivered to the 
line Wires from the Office. 

Furthermore, when any field station is sending, 
the relayS J at all remaining stations will be 
energized to prevent Such other stations from 
Sending indication codes Lintil the first station 
has completed its codes. If two stations start 
to Send Simultaneously, front contact 32 of relay 
A at the Station nearest the office sectionalizes 
the line circuit as already described and so causes 
the line relays at more remote stations to release 
and to remain deenergized for the duration of 
the indication code. The locking relay P at each 
In Ore remote Station will therefore release, open 
ing itS contact 22 in the stick circuit, for the 
2.SSociated relay A to release relay A if energized, 
thereby preventing such remote stations from 
Sending until the normal line is again closed at 
all stations. 
When a code originates at a station, the line is 

Opened. Only for a brief interval as explained 
hereinbefore, and if a station and the office start 
to Send at the same time, the initial long line 
open period during which the line is held open. 
at the office allows the locking relay P at each 
station to release to open the stick circuit for 
the associated relay A. It follows that any sta 
tion relay A that is energized will be released 
during the initial locking element of a control 
code, so that the Office takes Command of the 
line for sending its codes before any Station can 
Send. 

Finally, the office can start to send only When 

7 
the line is closed and no code is being received. 
Thus if an indication code is being received from 
a station, the release of relay OL at the begin 
ning of the code energizes relay OK to open back 
contact 33 in the pickup circuit for relay. OA, 
and then relay O.J. picks up, opening contact 35 
to hold the pickup circuit for relay OA Open for 
the duration of the code. Under these condi 
tions, even though one or more of the start relays 
g and the delivery relay OB become energized, 
relay OA can not pick Up to Start Sending control 
codes Until the indication codes have been re 
ceived and the line is again steadily closed for 
a time Sufficient to pick up relay Of and to allow 
relays OK and OJ to release. It Will be appar 
ent from the foregoing that the line circuits are 
So arranged that it is impossible for two sta 
tions to Send codes at the same time and it is 
therefore impossible for codes to be confused by 
Sirraultaneous operation of more than One of the 
transmitting devices W. 
Although I have herein shown and described 

Only One form of railway traffic controlling ap 
paratus embodying my invention, it is under 
stood that Various changes and modifications may 
be made therein within the scope of the appended 
claims without departing from the spirit and 
Scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. Railway traffic controlling apparatus com 
prising an office and a remote station, a line relay 
at the Office, a normally closed line circuit in 
cluding said line relay and extending to said 
Station, a slow releasing relay arranged to be 
energized. When said line relay is de-energized, a 
manually operable lever, means controlled by said 
lever and effective when said slow releasing relay 
is released to initiate the delivery of a control 
Code to Said circuit, means for completing the 
delivery of said control code after said slow re 
leasing relay becomes energized, means at said 
station selectively responsive to said control code, 
means also at the station for at times period 
ically opening and closing said circuit in accord 
ance with an indication code, and a selector at 
the Office Selectively responsive to said indication 
Code and controlled by said line relay when and 
Only when Said slow releasing relay is energized. 

2. Railway traffic controlling apparatus com 
prising an office and a station, a line relay at said 
Station, a normally closed line circuit including 
Said line relay and extending to said office, a 
Slow releasing locking relay controlled by a front, 
contact of Said line relay, means responsive to 
traffic conditions adjacent said station and oper 
ating When said locking relay is picked up to 
periodically interrupt said circuit, in accordance 
With an indication Code, means located at the 
Office and responsive to Said periodic interruptions 
of Said circuit in accordance with said indication 
Code, means also located at the office for at times 
Opening said circuit for a time interval greater 
than the release time of said locking relay, and 
for Subsequently delivering a control code to said 
circuit, and a Selector at Said Station controlled 
by said line relay and selectively responsive to 
Said control Code. 

3. A centralized traffic controlling System for 
railroads comprising a line circuit, a movable 
Inenber, a Start relay, a Stop relay, a send relay, 
means effective upon operation of Said member 
to energize said start relay provided said stop 
relay is de-energized, means for energizing Said 
send relay when Said start relay is energized, 
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transmitting means for delivering a distinctive 
Code to said line circuit when said start and Send 
relays are both energized, means for energizing 
Said stop relay at the conclusion of said code, and 
means for Subsequently maintaining Said stop 
relay in its energized condition until Said member 
is again operated. 

4. A centralized traffic controlling System for 
railroads comprising a line circuit, a movable 
member, a start relay, a stop relay, a send relay, 
means effective upon Operation of Said member 
to energize said start relay provided said stop 
relay is de-energized, means for energizing said 
Send relay when said start relay is energized 
provided said line circuit is clear, transmitting 
means for delivering a distinctive code to said 
line circuit when said start and send relays are 
both energized, and means for energizing said 
Stop relay at the conclusion of said code. 

5. A centralized traffic controlling System for 
railroads comprising a line circuit, a movable 
member, a start relay and a delivery relay ar 
raged to be energized. When Said Inenber is Op 
erated, means effective when said delivery relay 
is energized to include a transmitting contact 
in Said line circuit provided the line circuit is 
clear, a Send relay arranged to be energized When 
Said Start relay is energized provided Said trans 
Initting contact is included in the line circuit, 
nieans effective When said send relay is energized 
to operate said transmitting contact to deliver a 
distinctive code to said line circuit, and means 
for deemergizing Said start and delivery relays 
at the conclusion of said code. 

6. A centralized traffic controlling System for 
railroads comprising a line circuit, a plurality of 
code Wheels each having a contact operated in 
accordance. With a distinctive code when the 
Wheel is rotated, a plurality of start relays one 
for each said wheel, means for selectively ener 
gizing Said Start relays, means set into opera 
tion. When any start relay is energized for oper 
ating ail of Said code wheels, a plurality of send 
relays one for each said start relay, means for 
energizing in a definite sequence all send relays 
having the associated start relays energized, and 
means Operating When any send relay is ener 
gized to supply said line circuit with a distinctive 
Code under the control of the contact operated 
by the associated code wheel. 

7. In combination with a line circuit, a plu 
rality of manually operable levers; a start relay, 
a. Send relay and a stop relay for each position 
of each such lever; means for energizing each 
Slch Start relay when the associated lever is 
moved to the position corresponding to such start 
relay provided the corresponding stop relay is 
de-energized, a circuit for each send relay in 
cluding a front contact of the associated start 
relay, means operating when any send relay is 
energized to deliver a distinctive code to said 
line circuit, means for energizing each stop re 
lay momentarily at the conclusion of the corre 
Sponding Code, and means for subsequently hold 
ing such Stop relay energized until the associated 
lever is moved away from the corresponding po 
sition. 

8. In combination with a line circuit, a plu 
rality of manually operable levers, a plurality of 
code Wheels each having a contact operated in 
accordance With a distinctive code when the 
Wheel is rotated, means Set into operation upon 
a movement of any of said levers for driving all 
Said code wheels, and means for delivering to 
Said line wires a distinctive code under the con 
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trol of a Selected one of said code wheels depend 
ing upon the new position of the operated lever. 

9. In combination, a movable lever, a line cir 
cuit, means responsive to a movement of said 
lever for delivering a control code to said line 
circuit, a device controlled in accordance with 
Said control code, means responsive to the con 
dition of said device for delivering an indication 
Code to Said line circuit, a relay selectively con 
trolled in accordance with said indication code, 
and indication means controlled jointly by said 
lever and said relay. 

10. In combination with an office and a plu 
rality of Stations, a plurality of line relays one 
at the office and one at each said station, a single 
Source of energy, a line circuit including said 
Source and all Said line relays, means at the Office 
for delivering codes to said line circuit, sectional 
izing means at each station for at times closing 
the portion of said circuit between such station 
and the Office through a resistance to compensate 
for the portion of the line circuit then eliminated, 
means at each station effective When the associ 
ated Sectionalizing means is effective to deliver 
Codes to that portion of the line circuit between 
Such station and the office, and code receiving 
means controlled by each line relay. 

11. In combination with an office and a plu 
rality of Stations, a Single source of energy locat 
ed at Said. Office, a plurality of line relays one at 
Said office and One at each station, a line circuit 
including said source and all said line relays in 
Series, a transmitting contact at each station, 
means at each Station for at times closing the 
portion of Said line circuit between such station a 
and the Office through the associated line relay 
and transmitting contact and a resistance to 
Compensate for the portion of the line circuit 
then eliminated, means controlled by the line 
relay at Such station for subsequently operating 
the corresponding transmitting contact to de 
liver a code to the portion of the line circuit be 
tween such station and the office, and code re 
ceiving means at the office controlled by the line 
relay there located. 

12. In combination, an office and a plurality 
of stations, a plurality of line relays one at the 
office and One at each station, a single source of 
energy, a normally closed line circuit including 
Said Source and all said line relays in series, sec 
tionalizing means at each station for at times 
closing the portion of the line circuit between 
Such Station and the office through the associ 
ated line relay and for short circuiting the line 
circuit portion extending to all stations more re 
mote from Said office, transmitting means at each 
station controlled by the associated sectionaliz 
ing means and line relay for delivering codes to 
the portion of the line circuit between such sta 
tion and the office and code receiving means at 
the office controlled by the line relay there lo 
Cated. 

13. In combination with a line circuit, a trans 
mitter relay for controlling said line circuit, a 
code wheel, a motor for driving said code wheel, 
means effective if and only if said motor is at 
rest for causing a preliminary operation of said 
transmitter relay, means responsive to said pre 
liminary Operation of said transmitter relay to 
operate Said motor, and means for subsequently 
controlling Said transmitter relay by said code 
Wheel to deliver a code to said line circuit. 

14. In combination with a normally closed line 
circuit including a Source of energy and a line 
relay, time measuring means arranged to be op 
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erated if said line relay remains deenergized for 
more than a definite time interval, a movable de 
Vice, a stop relay normally agreeing in position 
With Said device, transmitting means set into op 
eration upon a disagreement between said device 
and Said stop relay to periodically open said line 
Circuit to produce a complete code, and means 
controlled by said time measuring means and ef 
fective upon the completion of said code to move 
Said Stop relay into agreement with said device. 

15. In combination with an office and a plu 
rality of stations, a plurality of line relays one at 
the office and one at each station, a normally 
Closed line circuit including a source and all said 
line relays in Series, transmitting means at the 
Office and at each station for delivering codes to 
at least a portion of said line circuit, and code 
receiving means at the office and at each station 
arranged to be controlled by the associated line 
relay and means for modifying the control of 
each receiving means by the associated line relay 
When the corresponding transmitting means is 
delivering a code to the line circuit. 

16. In combination with a normally closed line 
circuit including a source of energy and a line 
relay, time measuring means arranged to be Op 
erated if said line relay remains deenergized for 
more than a definite time interval, a start relay, 
transmitting means actuated when Said Start re 
lay is operated to periodically open said line cir 
cuit to produce a complete code, means for Op 
erating said start relay, means controlled by Said 
time measuring means for maintaining Said 
transmitting means in operation until Said code 
is completed, and means controlled by the last 
named means effective upon the completion of 
said code to restore said start relay to its original 
condition. 17. Remote controlling apparatus comprising 
a normally closed line circuit extending from 
an office to a plurality of remote stations and in 
cluding in series a line relay at each station, 
means for supplying current to said line circuit, 
a delay relay for each remote station arranged 
to be energized when the corresponding line re 
lay is deemergized, a code transmitting contact 
at each station, means for each station effective 
only if the associated line relay is energized and 
the associated delay relay is deenergized for at 
times closing the portion of said line circuit be 
tween said station and the office through the 
associated transmitting contact and for discon 
necting said current supplying means from the 
line circuit portion extending to all stations more 
remote from the office, means for Subsequently 
operating said transmitting contact to deliver 
a code to the line circuit portion extending to 
the office provided Such portion is closed, and 
means operating upon the completion of such 
ccde to restore the normal line circuit. 

18. Remote controlling apparatus comprising a 
normally closed line circuit extending from a 
control station to a plurality of remote stations 
and including in series a line relay at each sta 
tion, means for Supplying current to Said line 
circuit, storing contacts at each remote station, 
means operating when a storing contact is closed 
at any remote station to deliver a code to the 
portion of the line circuit between such remote 
Station and the control station and including the 
line relay at Such control station, means effec 
tive when any station is delivering a code to the 
line circuit to disconnect said current supplying 
means from all stations more remote from the 
control station, and means for preventing the de 

livery of code from each remote station until the 
aSSOciated line relay is energized and the line 
circuit between such station and the control sta 
tion is closed. 

19. In combination, a normally closed line cir 
cuit, a plurality of transmitting stations each 
comprising a circuit controller for Sending a sig 
nal over said circuit by Successive brief interrup 
tions of the circuit, a slow releasing relay at each 
station for preventing operation of the circuit 
controller at such station while the armature of 
the relay is released, the time required for said 
relay to release being greater than the interval 
between interruptions in the signals, a line relay 
at each station included in said line circuit and 
having a front contact, and a circuit for each 
slow releasing relay including the front contact 
of the line relay at the same station. 

20. In combination with a line circuit, a code 
transmitter for repeatedly interrupting said line 
circuit, a line relay in said line circuit, a first 
Slow release relay controlled by a front contact 
of said line relay, a second slow release relay 
controlled by a back contact of Said line relay, 
means for starting said transmitter effective only 
when said first slow release relay is energized 
and the second slow release relay is deenergized. 

21. In combination with a line circuit, a code 
transmitter for repeatedly interrupting Said line 
circuit, a line relay in said line circuit, a first slow 
release relay controlled by a front contact of 
said line relay, a second slow release relay con 
trolled by a back contact of said line relay, means 
requiring one of said slow release relays to be 
energized for starting said transmitter, and means 
requiring the other relay to be energized to com 
plete the operation of said transmitter. 

22. Means for transmitting code over a line 
circuit to a remote station comprising a trans 
mitter for interrupting said line circuit, a line 
relay in said line circuit at said transmitter sta 
tion, a first slow release relay energized during 
each code operation of said line relay, a second 
slow release relay controlled by a front contact 
of said first slow release relay, and means for 
starting said transmitter effective only if both 
of said slow release relays are deemergized. 

23. In combination with a line circuit includ 
ing a source of energy and a line relay, trans 
mitting means for periodically opening Said line 
circuit to produce a code, apparatus for Setting 
said transmitting means into operation, a slow 
acting relay controlled by said line relay for main 
taining said transmitting means in Operation to 
complete said code, and a stop relay controlled 
by said slow acting relay for stopping Said trans 
mitting means upon the completion of Said Code. 

24. In combination with a line circuit includ 
ing a source of energy and a line relay, time 
measuring means arranged to be operated if Said 
line relay remains deenergized for more than a 
definite time interval, transmitting means ar 
ranged when operated to periodically Open Said 
line circuit to produce a complete code, and means 
controlled by said time measuring means and 
effective upon the completion of said code to dis 
continue the operation of Said transmitting 
leanS. 
25. In combination with a line circuit including 

a source of energy and a line relay, time measur 
ing means arranged to be Operated if said line 
relay remains deemergized for more than a defi 
nite time interval, a start relay, transmitting 
means actuated when said start relay is Operated 
to periodically open said line circuit to produce 
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a complete code, means for operating said start 
relay, and means controlled by said time measur 
ing means and effective upon the completion of 
Said code to restore said start relay to its original 
condition. 

26. In combination, a plurality of receiving sta 
tions connected by a line circuit supplied with 
Codes, a line relay at each station in said line 
circuit, receiving means at each station selec 
tively responsive to a selected sequence of opera 
tions of the line relay at the corresponding station 
in response to a particular code, and means at 
each Station responsive to a first operation of 
said line relay to place said receiving means un 
der the control of said line relay, said last-named 
means being responsive to a cessation of the 
Operation of said line relay to remove said receiv 
ing means from the control of said line relay. 

27. In combination with a line circuit includ 
ing a source of energy and a line relay, trans 
mitting means for periodically opening and clos 
ing Said line circuit to produce a code, receiving 
means selectively responsive to said code, means 
responsive to the first operation of the line relay 
to place the receiving means under the control 
of Said line relay, and means effective if the line 
relay is energized for more than a definite time 
interval to remove the receiving means from 
Control by said line relay. 

28. In combination with a line circuit including 
a Source of energy and a line relay, means for 
controlling said line circuit to produce a code, 
time measuring means arranged to be operated 
if Said line relay remains deenergized for more 
than a definite time interval, receiving means, 
and means controlled by said time measuring 
means for placing Said receiving means under 
the control of said line relay. 

29. In a centralized traffic controlling system 
for railways, means for selectively transmitting a 
plurality of code signals over a line circuit com 
prising a series of manually operable keys, one 
for each code to be transmitted, a starting relay 
for each key, means for starting transmission of 
a code when any starting relay is actuated and 
the line is clear, means controlled by each start 
ing relay when actuated for selecting a particular 
Code for transmission so arranged that the codes 
Corresponding to a plurality of Starting relays 
actuated Simultaneously are transmitted con 
Secutively in predetermined order, a circuit for 
actuating each starting relay when the corre 
Sponding key is operated, and means for releas 
ing each starting relay at the completion of the 
transmission of the code determined by such 
Starting relay. 

30. A centralized traffic controlling system for 
railroads comprising in combination, a line cir 
cuit, means for transmitting code signals to said 
line circuit; a plurality of individual transmitting 
lunitS each comprising a novable member and 
normally deenergized start, send, and stop relays; 
means effective upon operation of any said mem 
ber to energize the corresponding start relay, 
means effective when any start relay is energized 
to energize the corresponding send relay and to 
start Said transmitter provided said line relay and 
Said transmitter are at rest, means controlled by 
each said send relay for selecting a particular 
Code for transmission, means for energizing said 
stop relay at the end of such code, means con 
trolled by said stop relay for releasing said 
Start and Send relays and to thereby stop said 
transmitter, and holding means effective to main 
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tain said stop relay energized until said movable 
member moves to a new position. 

31. In combination with a line circuit, a start 
ing circuit including a start relay, control means 
having at least two positions and effective in one 
position to close said starting circuit, means 
effective when said starting relay is energized 
to transmit a code to said line circuit, means 
effective momentarily at the conclusion of said 
code for opening said starting circuit, and means 
controlled by said control means for subsequently 
holding said starting circuit open as long as said 
control means occupies said one position. 

32. A code transmitter for selectively trans 
mitting a plurality of codes over a line circuit, 
comprising a Series of starting relays one for each 
code to be transmitted, a series of sending relays 
One for each Starting relay, means for independ 
ently actuating said starting relays; means for 
energizing each sending relay when the corre 
Sponding starting relay is actuated, provided no 
Succeeding Starting relays, and no preceding send 
ing relays of the series have been actuated; and 
means effective when a sending relay becomes 
energized to transmit a selected code to said line 
circuit. 

33. In a centralized traffic controlling system 
for railroads comprising an office and a station 
located at Spaced points and connected by a line 
circuit, a plurality of movable devices at one said : 
point, a series of starting mechanisms each hav 
ing normal and reverse contacts and each con 
trolled by a particular one of said devices, a series 
of Sending relays one for each said starting mech 
anism, a circuit for each sending relay including 
a reverse contact of the associated starting mech 
anism and a back contact of each succeeding 
Sending relay in Said series, a master relay, means 
for Operating said master relay when any starting 
mechanism is moved to its reverse position, trans 
mitting means effective when said master relay is 
operated to deliver to the line circuit a distinctive 
code the character of which depends upon the 
particular Sending relay then energized, and re 
ceiving means at the other said point selectively 
responsive to Said code. 

34. In a centralized traffic controlling system 
for railroads comprising an office and a station 
located at Spaced points and connected by a line 
circuit, a plurality of movable devices at one said 
point, a series of starting mechanism each having 
normal and reverse contacts and each controlled 
by a particular one of Said devices, a series of 
Sending relayS One for each Said starting mech 
anism, a circuit for each sending relay including 
a reverse contact of the associated starting mech 
anism, a normal contact of each preceding start 
ing mechanism, and a back contact of each suc 
ceeding sending relay, a master relay, means for 
Operating said master relay when any starting 
mechanism is moved to its reverse position, trans 
mitting means effective when said master relay 
is operated to deliver to the line circuit a distinc 
tive code the character of which depends upon 
the particular sending relay then energized, and 
receiving means at the other said point selectively 
responsive to said code. 

35. In a centralized traffic controlling system 
for railroads comprising an office and a station 
located at Spaced points and connected by a line 
circuit, a plurality of movable devices at one 
Said point, a Series of starting mechanisms each 
having normal and reverse contacts and each 
controlled by a particular one of said devices, a 
Series of Sending relays one for each said starting 
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mechanism, a circuit for each sending relay in 
cluding a reverse contact of the associated start 
ing mechanism, a normal contact of each preced 
ing starting mechanism, and a back contact of 
every sending relay in said series, a master relay, 
means for operating said master relay when any 
starting mechanism is moved to its reverse posi 
tion, transmitting means effective when said mas 
ter relay is operated to deliver to the line circuit 
a distinctive code the character of which depends 
upon the particular sending relay then energized, 
and receiving means at the other said point se 
lectively responsive to said Code. 

36. In a centralized traffic controlling System 
for railroads comprising an office and a station 
located at Spaced points and connected by a line 
circuit, a plurality of movable devices at one said 
point, a Series of starting mechanisms each hav 
ing normal and reverse contacts and each con 
trolled by a particular one of Said devices, a series 
of sending relayS One for each said starting mech 
anism, a pick-up circuit for each sending relay 
including a reverse contact of the aSSociated 
Starting mechanism, a holding circuit for each 
sending relay including its own front contact, a 
master relay, means for Operating said master 
relay when any starting mechanism is moved to 
its reverse position, transmitting means effective 
when said master relay is Operated to deliver to 
the line circuit a distinctive code the character of 
which depends upon the particular sending relay 
then energized, and receiving means at the other 
said point selectively responsive to said code. 

37. In a centralized traffic controlling System 
for railroads comprising an office and a station 
located at spaced points and connected by a line 
circuit, a plurality of movable devices at one said 
point, a Series of starting mechanisms each haW 
ing normal and reverse contacts and each con 
trolled by a particular one of said devices, a Series 
of sending relays one for each said starting mech 
anism, a pick-up circuit for each Sending relay 
including a reverse contact of the associated 
starting mechanism, holding means for SubSe 
quently maintaining said Sending relay in its 
energized condition, a master relay, means for 
operating said master relay when any starting 
mechanism is moved to its reverse position, trans 
mitting means effective when Said master relay 
is operated to deliver to the line circuit a distinc 
tive code the character of which depends upon the 
particular sending relay then energized, means 
effective upon the conclusion of Such code to 
disable the holding means for the Sending relay 
then energized, and receiving means at the other 
said point selectively responsive to Said code. 

38. In combination, a control lever, a line Cir 
cuit, and a movable device, means for delivering 
a control code to said line circuit to actuate Said 
device to a position determined by the position of 
said lever, indication means aSSociated with Said 
lever, means controlled by said device when actu 
ated for delivering an indication code to Said line 
circuit, means responsive to the delivery of a con 
trol code to said line circuit to deenergize said 
indication means, and means responsive to Said 
indication code to reenergize said indication 
means to indicate the position of Said device. 

39. In combination, a railway SWitch, a line cir 
cuit, a control lever for the remote control of 
said Switch, means associated with said lever for 
indicating the position of the Switch, means con 
trolled by said lever for transmitting a control 
code signal over said line circuit to operate said 
Switch and for simultaneously deenergizing said 
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indication means, means actuated by said control 
code for moving said Switch, means responsive to 
the completion of the movement of said Switch 
for transmitting an indication code Signal Over 
said line circuit, and means controlled by said 
indication code for energizing said indication 
means to indicate the position of said switch. 

40. In combination with a line circuit, a mov 
able device having at least two positions, two 
Starting circuits arranged to be closed when the 
device is moved to said two positions respec 
tively, code transmitting means, starting means 
in Said starting circuits energized by the closing 
of either such circuit to operate the transmitting 
means to deliver a distinctive code to the line 
Circuit, means effective momentarily at the con 
clusion of a code to deemergize said starting 
means, and means controlled by said device for 
Subsequently holding said starting means de 
energized as long as the device remains in the 
position it then occupies. 

41. Field station apparatus for a remote con 
trol System comprising a line circuit and having 
means for delivering codes to said line circuit 
having initial locking elements of selected char 
acters, comprising transmitting means at said 
station for at times delivering to said line circuit 
Codes all having initial locking elements of the 
Same One of Said characters, a master relay ar 
ranged to be energized during operation of said 
transmitting means, means for releasing said 
master.relay rendered effective upon the delivery 
to Said line circuit of an initial locking element 
which is not of said one character, and receiving 
means at Said station effective when said master 
relay is denergized to respond selectively to codes 
having locking elements not of said one char 
acter. 

42. In combination with a line circuit, a code 
Sending relay, transmitting means effective when 
Said relay is energized to alternately open and 
close Said line circuit for brief time intervals to 
produce a code, means for energizing said code 
Sending relay, a slow release relay, means for 
energizing Said slow release relay each time said 
line circuit is closed during a code, and means 
controlled by a front contact of said slow releas 
ing relay for maintaining said code sending relay 
in its energized condition. 

43. In combination with a line circuit includ 
ing a Source of energy, a contact and a line relay, 
transmitting means for controlling said contact 
to produce a series of alternate periods of open 
and closed circuit in said line circuit, and a slow 
acting relay controlled by said line relay and 
Operating if the line relay fails to pick up when 
Said contact is closed to discontinue operation of 
Said transmitting means. 

44. In combination with a line circuit includ 
ing a Source of energy and a line relay, a slow 
release relay, means energizing said slow release 
relay when Said line relay is released, transmit 
ting means for controlling the line circuit to 
produce a Series of alternate periods of open and 
closed circuit therein, and means requiring said 
Slow release relay to be released to start operation 
of Said transmitting means. 

45. In combination with a line circuit including 
a Source of energy and a line relay, a slow re 
lease relay, means energizing said slow release 
relay when Said line relay is picked up, and trans 
mitting means effective only when said slow re 
lease relay is picked up to control the line circuit 
to produce a series of alternate periods of open 
and closed circuit therein. 
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46. In combination with a line circuit including 

a Source of energy and a line relay, transmitting 
means for controlling the line circuit to produce 
a Series of alternate periods of open and closed 
circuit therein, means for discontinuing the con 
trol of said line circuit by said transmitting means 
if Said line relay fails to pick up when the line 
circuit is closed, and means for stopping said 
transmitter at the conclusion of said series. 

47. In combination, a line circuit connecting a 
plurality of receiving stations, a line relay in said 
circuit at each station, means for controlling said 
line circuit to produce a series of alternate 
periods of open and closed circuit therein, receiv 
ing apparatus at each station controlled selec 
tively by the associated line relay, and means at 
each station responsive to a first operation of the 
aSSociated line relay for placing the receiving 
apparatus at that station under the control of 
the corresponding line relay and responsive to a 
cessation of the operation of said line relay to 
remove the receiving apparatus from the control 
of the line relay. 

48. In combination, a line circuit connecting 
a plurality of receiving stations, a line relay in 
Said circuit at each station, a transmitter for 
controlling Said line circuit to cause repeated 
Operation of all Said line relays, receiving appa 
ratus at each Station controlled selectively by 
the associated line relay, and means at each 
station responsive to a first operation of the 
asSociated line relay for placing the receiving 
apparatus at that station under the control of 
the corresponding line relay and responsive to 
a cessation of the operation of said line relay 
to remove the receiving apparatus from the con 
trol of the line relay. 

49. In combination, a line circuit connecting 
a plurality of receiving stations, a line relay in 
Said circuit at each station, a transmitter for 
controlling said line circuit to cause repeated 
Operation of all said line relays, receiving appa 
ratus at each station controlled selectively by 
the associated line relay, a slow acting relay at 
each Station controlled by the associated line 
relay, and means at each station controlled by 
the associated slow acting relay and responsive 
to a first operation of the associated line relay 
for placing the receiving apparatus at that sta 
tion under the control of the corresponding line 
relay and responsive to a cessation of the op 
eration of said line relay to remove the receiving 
apparatus from the control of the line relay. 

50. In combination, a line circuit connecting 
a plurality of receiving stations, a line relay in 
Said circuit at each station, a transmitter for 
controlling said line circuit to cause repeated 
operation of all said line relays, receiving appa 
ratus at each station controlled selectively by 
the associated line relay, a slow acting relay at 
each station controlled by the associated line 
relay and arranged to be picked up in response 
to a first operation of the line relay but to be 
released upon the cessation of said repeated op 
eration of the line relay, and means at each 
station controlled by the associated slow acting 
relay for placing the receiving apparatus at that 
station under the control of the associated line 
relay. - 

51. In combination, a movable lever, a line 
circuit, means responsive to a movement of said 
lever for delivering a control code to said line 
circuit, a device controlled in accordance with 
Said control code, means responsive to the con 
dition of said device for delivering an indication 
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code to said line circuit, a relay having a pickup 
circuit controlled selectively in accordance with 
said indication code, a stick circuit for said in 
dication relay controlled by said lever, and indi 
cation means controlled by said relay. 

52. In combination, a movable lever, a line 
circuit, means responsive to a movement of said 
lever for delivering a control code to said line 
circuit, a device controlled in accordance with 
said control code, means responsive to the con 
dition of said device for delivering an indication 
code to said line circuit, an indication relay, 
means responsive to said indication code for 
briefly energizing said indication relay, a stick 
circuit for said relay, and an indicator controlled 
jointly by said relay and by Said lever. 

53. In combination. With a movable device hav 
ing two positions, a lever capable of assuming 
two positions, two indication relays one for each 
position of said device, a code Systern set into 
operation by a movement of the lever from one 
position to another to position the device in 
agreement with said lever and effective upon a 
movement of Said device to either position to 
briefly energize the corresponding indication re 
lay, and a stick circuit for each indication relay 
including a back contact of the other indication 
relay and a contact controlled by said lever. 

54. In combination with a line circuit, a man 
ually operable key, a start relay, means for ener 
gizing the start relay when said key is operated, 
a send relay having a circuit...including a front 
contact of said start relay, a code transmitter 
effective when said send relay is energized to 
deliver a distinctive code to said line wires, and 
a stop relay picked up at the conclusion of said 
code to deenergize said start relay to prevent 
further supply of code to said line wires from 
said transmitter. 

55. In combination with a line circuit, a man 
ually operable key, a start relay, means for ener 
gizing the start relay when said key is operated, 
a send relay having a circuit including a front 
contact of said start relay, a code transmitter 
effective when said send relay is energized to 
deliver a distinctive code to said line Wires, and 
a stop relay picked up at the conclusion of said 
code to deenergize said send relay to prevent 
further supply of code to said line wires from 
said transmitter. 

56. In combination with a line circuit, a plu 
rality of manually operable contacts, a series 
of start relays one for each said contact, means 
for energizing each said start relay When the 
corresponding contact is closed, a series of send 
relays one for each said start relay, means effec 
tive When any of said start relays is energized 
to energize the corresponding send relay pro 
vided no preceding start relay is energized, trans 
mitting means including a code wheel for each 
Send relay effective when the corresponding send 
relay is energized to deliver a complete code to 
said line wires, and means effective upon the 
completion of any such code to deenergize the 
corresponding start relay, whereby the opera 
tion of a plurality of said contacts will cause 
the corresponding codes to be delivered one at 
a time in a predetermined sequence. 

57. In combination with a line circuit, a plu 
rality of manually operable contacts, a series 
of start relays. One for each said contact, means 
for energizing each said start relay when the 
corresponding contact is closed, a series of send 
relays one for each said start relay, means effec 
tive when any start relays are energized to ener 
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gize the first send relay in said series having its 
start relay energized, transmitting means in 
cluding a code wheel for each send relay effec 
tive when the corresponding send relay is ener 
gized to deliver a complete code to said line wires, 
and means effective upon the completion of any 
such code to deenergize the corresponding start. 
relay to permit the energization of the next send 
relay in said series having its start relay ener 
gized. 

58. In a centralized traffic control System for 
railroads, a line circuit, a section of railway 
track, a first relay having a pickup circuit closed 
When said track circuit is occupied, means con 
trolled by said first relay for transmitting over 
said line circuit a track occupied indication when 
said first relay is energized and a track clear in 
dication when said first relay is deemergized, a 
second relay, a holding circuit for said first re 
lay controlled by said second relay, and means 
controlled by said transmitting means to actuate 
said second relay to open said holding circuit. 

59. In a centralized traffic control system for 
railroads, a line circuit, a section of railway 
track, a first relay having a pickup circuit closed 
When said track circuit is occupied, means Con 
trolled by said first relay for transmitting Over 
said line circuit a track occupied indication when 
Said first relay is energized and a track clear in 
dication when said first relay is deemergized, a 
Stick relay controlled by said transmitting means, 
and a stick circuit for said first relay controlled 
by said stick relay. 

60. In a centralized traffic controlling System 
for railroads and comprising an office and a sta 
tion, the combination with a transmitter at said 
station for transmitting indications to said office, 
of a, relay which if energized causes the trans 
mission of an indication of one character and if 
deenergized causes the transmission of an indica 
tion of a different character, means at said sta 
tion for selectively controlling said relay, and 
means effective when said relay is energized for 
preventing deenergization thereof until an indi 
cation of said one character has been trans 
mitted. 

61. In a centralized traffic controlling System 
for railroads and comprising an office and a sta 
tion, the combination with a transmitter at said 
station for transmitting indications to said office, 
of a relay which if energized causes the trans 
mission of an indication of one character and if 
deenergized causes the transmission of an indi 
cation of a different character, a holding circuit 
for said relay including a front contact of Said 
relay, a pickup circuit for said relay controlled 
by traffic conditions adjacent said station, and 
means for preparing said holding circuit when 
an indication of said different character is trans 
mitted and for opening said holding circuit when 
an indication of said one character is transmitted. 

62. In a centralized traffic controlling System 
for railroads and comprising an office and a 
station, the combination with a transmitter at 
said station for transmitting indications to said 
office, of a relay which if energized causes the 
transmission of an indication of one character 
and if deemergized causes the transmission of an 
indication of a different character, a track sec 
tion at said station provided with a track relay, 
a pickup circuit for said relay controlled by said 
track relay and closed when said section is Occu 
pied, and a holding circuit for said first relay 
including its own front contact and a contact 
controlled by Said transmitter. 
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63. In a remote control system comprising an 

office and a plurality of stations connected by a 
line circuit, a single Source of energy included in 
said line circuit at said office, a plurality of line 
relays one at the office and one at each station 
and all connected in Series in Said line circuit, 
means at the office for delivering control codes 
to said line circuit, means at each station con 
trolled by the associated line relay and selectively 
responsive to said control codes, means at each 
station for shunting said line circuit through the 
asSociated line relay and Subsequently transmit 
ting an indication code to the portion of the line 
circuit between such station and the office, and 
means at the office controlled by the associated 
line relay and selectively responsive to said indi 
cation code. 

64. In combination, an Office and a station, a 
normally energized track relay which when re 
leased manifests the presence of a train in a 
track section adjacent said station, apparatus at 
Said Station for transmitting a code to the office 
indicating when the track relay is released, a 
starting relay, means effective when said start 
ing relay becomes energized for initiating the 
operation of said apparatus, a stick relay which 
becomes energized upon the completion of said 
code, means energizing said starting relay when 
said track relay releases, said means maintaining 
Said starting relay energized only until Said Stick 
relay becomes energized, and means effective 
when said Stick relay becomes energized for hold 
ing said relay energized until the track relay 
again picks up. 

65. In a centralized traffic controlling system 
for railroads, a control office, a field station, a 
transmitting means at the control office and at 
the field station for delivering a series of code 
elements, means at the control office for selecting 
one character and means at the field station for 
Selecting a different character for the first ele 
ment of a series of code elements, means for de 
termining Whether the Succeeding elements of a 
Series are to be transmitted by the transmitting 
means at the control office or by the transmitting 
means at the field station, and means selectively 
controlled by the first element of each series for 
imparting Selected characters to the succeeding 
elements of Such series of elements. 

66. In a centralized traffic controlling system 
for railroads, a control office, a plurality of field 
stations, a transmitting means at the control 
office and at each field station for delivering a 
series of code elements, means at the control 
office for selecting one character and means at 
each field station for selecting a different charac 
ter for the first element of a series of code ele 
ments, means for determining whether the suc 
ceeding elements of a series are to be transmit 
ted by the transmitting means at the control 
office or by the transmitting means at such field 
station, means at the Control Office for imparting 
selected characters to the succeeding elements of 
the series when the transmitting means at the 
control office is delivering the succeeding ele 
ments to thereby designate the field Station at 
which the series of code elements is to become 
effective, and means at each field station for im 
parting selected characters to the Succeeding ele 
ments of a series when the transmitting means 
at Such field station is delivering the Succeeding 
elements to thereby designate the field station 
at which the series of code elements is origi 
nating. 
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67. In a system of the type in which any one 

of a large number of traffic controlling devices 
at a Way station of a railway system may be con 
trolled from a central office through a normally 
at rest selector system, of a first relay which must 
be energized to permit operation of said selector 
System and which is de-energized at the end of 
an operating cycle of Such selector System, a plu 
rality of Stick relays each of which if energized 
closes contacts to transmit a particular code 
through the medium of said selector system, 
levers for energizing said stick relays, and a front 

2,152,384 
contact of said first relay included in the Stick 
circuits of Said. Stick relayS. 

68. In combination, a line circuit, means for 
impressing a plurality of different codes on said 
line circuit, each of said codes including a series 
of time spaced impulses, means for manually 
Selecting and storing the condition that any One 
of said codes is to be transmitted, and means pre 
venting a change in said stored condition during 
the transmission of a code to thereby prevent its 10 
mutilation. 

LLOYD. W. LEWIS. 
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