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My invention relates to railway traffic con 
trolling apparatus, and particularly to apparatus 
of the code signal type. 
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A feature of my invention is the provision 
of novel and improved apparatus for signal SyS 
tems for railway trains to indicate by means" of 
signal indications in the locomotive cab the ap 
proach to fixed track hazards, and the degree 
or nature of such hazards, as well as to indicate 
in the cab the different traffic conditions in ad 
Vance of the train. A further feature of my in 
vention is the provision of apparatus of the type 
contemplated wherewith the signal indications 
for the fixed hazards are obtained Without chang 
ing the essential character of the codes used 
to reflect traffic conditions in the frequency code 
systems now in use on railroads. In other Words, 
a feature of my invention is the provision of 
apparatus for a "group code' system for indi 
cating different degrees of fixed track hazards 
and apparatus for a “frequency code' system 
for indicating different traffic conditions with 
the two apparatuses so interrelated that each 
functions without interference to the other. A 
still further feature of the invention is the pro 
vision of apparatus of the “group code’ type 
with a retardation sufficient to compel two counts 
of the code before the corresponding signal in 
dication is displayed. Again, a feature of the 
invention is the provision of apparatus of the 
“group code' type whereWith the retardation 
of the apparatus is automatically adjusted to fit 
the incoming code. Another feature of the in 
vention is the provision of apparatus of the 
type here involved whereby the signal indications 
for the fixed track hazards are Suppressed when 
low speed trafic conditions exist. Other fea 
tures and advantages of my invention will ap 
pear as the specification progresses. 
I shall describe one form of apparatus em 

bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Figs. 1 and 2 

are diagrammatic views of a preferred form of 
apparatus embodying my invention, Fig. 1 be 
ing the trackWay portion of the apparatus and 
Fig. 2 being the train-carried portion. Fig. 3A 
is a diagrammatic view of one form of code trans 
mitter that may be used to provide the frequency 
codes for the apparatus of Fig. 1. Figs. 3B, 3C 
and 3D are diagrammatic views of the code trans 
mitter of Fig. 3A when modified so as to arrange 
the impulses of the different frequency codes 
into different groups. Figs. 4A, 4B and 4C are 
diagrams illustrating the various combinations 

(C. 246-63) 
of frequency codes and group codes provided by 
the code transmitters of Figs. 3A, 3B, 3C and 3D. 
In each of the views, similar reference char 

acters designate similar partS. 
Referring to Fig. 1, a stretch of railway track 

over which traffic normally moves in the direc 
tion indicated by an arrow is formed by the 
usual insulated rail joints into successive track 
sections, only the adjacent ends of the two 
track sections T and 2T being shown for the 
sake of simplicity. The junction of sections T 
and 2T constitutes a signal location identified 
by the reference character Af. It Will be under 
stood that the entire stretch of railway is formed 
into successive track sections, the junctions of 
adjacent Sections constituting signal locations 
similar to the location A. 

This stretch of railway is characterized by 
Curves, cuts, fills, tunnels, bridges and other 
fixed track hazards which require different per 
missible maximum Speeds at different locations. 
As shown at the right-hand end of Fig. 1, the 
track section 2T includes a fixed track hazard 
at which a predetermined permissible maximum 
Speed under all traffic conditions is required for 
safety. 
The track Sections of this stretch of railway are 

each provided with trackway apparatus as re 
quired for a combined wayside and cabi signal 
System of the frequency code type, the appa 
ratus at each signal location being substantially 
the same except as modified at locations in the 
vicinity of fixed track hazards to superpose on 
the frequency codes a group code to indicate 
the approach to the fixed track hazard and the 
degree of Such fixed hazard. 
The trackway apparatus of each track section 

includes a track circuit consisting of a source of 
alternating current connected across the rails 
at the exit end of the section and a track re 
lay connected across the rails at the entrance 
of the section. Hence, the source of current for 
the track circuit of section T and the track re 
lay for the track circuit of section 2T are located 
at the signal location A. The immediate source 
of current for the track circuit of section T. 
is the Secondary winding 70 of a track trans 
former T, the primary winding 7 of which is 
Supplied with coded alternating current in a 
manner to be later described. The alternating 
current may be of any desired frequency such 
as, for example, 100 cycles per second: The 
alternating current would preferably be sup 
plied to Signal location A and to the other sig 
nal locations by means of a transmission line 
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2 
and the usual line transformer, both of which 
are not shown in the drawings for the sake of 
simplicity, the two terminals of the source of 
alternating current being indicated by the ref 
erence character's BX and CX. 
The track relay TR, for the track circuit of 

section 2T is a code following direct current relay. 
The operating winding of relay TR is Supplied 
With rectified current through the usual trans 
former-rectifier R2, the input terminals of which 
are connected across the track rails of section 27 
over wires T 2 and 23, and the output terminals 
of which are connected with the operating wind 
ing of relay TR, over wires 4 and 76. The trans 
former-rectifier R2 may be any one of several 
types Well-known in the art, and is shown con 
ventionally since its structure forms no part of 
my present invention. It follows that as long 
as the track circuit of section 2T is supplied with 
alternating current the track relay TER is ener 
gized and picked up, causing its contact members 
9 and to engage front contacts and 2, re 
Spectively, but that when no alternating current 
or an insufficient amount flows in the track cir 
cuit adjacent the entrance of section 2T the relay 
TR is deenergized and released, causing its con 
tact members 9 and to engage back contacts 
3 and 14, respectively. Furthermore, when the 

alternating current supplied to the track circuit 
of Section 2T is periodically interrupted or coded 
at a code frequency of, say 180, 120 or 75 times 
per minute, the relay TR is picked up during the 
“On' period of each code cycle and is released 
during the "off' period of each code cycle. In 
accordance With usual practice, the code fre 
quency of the track circuit current is 180 per 
minute when “clear' traffic conditions exist, is 
120 per minute under “approach-restricting' 
traffic conditions, and is 75 per minute under “ap 
proach' traffic conditions. If the track section 
2T is occupied, the coded track circuit current, is 
shunted by the train ahead and does not reach the 
track relay TR, or the following train, giving the 
“caution-slow speed' traffic condition. 
The trackWay apparatus at location A in 

cludes a code transmitter CT and five control 
relaySASA, BSA, H, JA and JB for controlling the 
Supply of current to the track circuit for the 
Section T in the rear of section 2T, as well as for 
controlling the operating circuits of a wayside 
signal S. 
The code transmitter CT may be any one of 

Several types and is here shown as being of the 
motor type, the operating or motor winding 39 of 
which is constantly supplied with alternating cur 
rent So that the code transmitter is continuously 
active. When, in the vicinity of a signal loca 
tion, no fixed track hazard exists that requires for 
Safety a permissible maximum speed less than the 
prescribed permissible maximum speed for all 
trains of the railway, the code transmitter is con 
Structed to provide the different frequency codes 
in accordance with the different traffic conditions 
as Set forth hereinbefore. Under these circum 
Stances, the construction of the code transmitter 
Would preferably be as disclosed in Fig. 3A. 
When a fixed track hazard exists in the vicinity 
of a Signal location, the construction of the code 
transmitter is modified so as to arrange the fre 
quency code inpulses into different successive 
groups, the modification of the transmitter being 
Selected according to the degree or nature of the 
fixed hazard. To aid in the understanding of 
my invention, I shall assume that three different 
group codes are provided, a first one of which 
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would be used when the fixed track hazard is of 
the first degree and a permissible maximum speed 
of, say, 80 miles per hour under all traffic condi 
tions is prescribed. A second group code would 
be used when the nature of the fixed hazard 
is of the Second degree and the prescribed maxi 
mum speed is, say, 50 miles per hour; and the 
third group code would be selected when the 
nature of the fixed hazard is of the third degree 
that requires for safety a permissible maximum 
speed of, say, 25 miles per hour. For ready refer 
ence, I shall hereinafter refer to these different 
group codes as “first degree' or '80', 'second 
degree' or '50', and “third degree' or “25'. 
The preferred modifications for the code trans 
mitter so as to provide the “80', '50' and “25' 
group codes are disclosed in FigS. 3B, 3C and 3D, 
respectively. It Will be understood, of course, 
that my invention is not limited to the three codes 
for fixed hazards or to the maximum speed limits 
stated above, and these three codes Will serve to 
illustrate the invention. 

Looking at Fig. 3A, the motor element 39 of 
the code transmitter drives a shaft indicated by 
a dotted line 5 at the rate of, say, 15 revolutions 
per minute. Three code cams 6, and 8 are 
mounted in fixed relation with the shaft 5 and 
rotate in the clock Wise direction as viewed in 
Fig. 3A at 15 revolutions per minute, the cams 
being preferably of Suitable insulating material. 
Cams 6, 7 and 8 are constructed with 5, 8 and 
12 teeth, respectively. A code contact member 75 
is a SSociated with can f6, the arrangement being 
Such that the contact member 75 is actuated by 
each tooth of can f6 to close a contact 5a-75b. 
and to Open the contact between successive teeth. 
Hence, the contact 75a-75b is opened and closed 
75 (15X5) times per minute. A code contact 
member 20 is associated with can 7 and is ac 
tuated to close a contact 20a-20 to by each 
tooth of the cam, With the result that the contact 
2id-20b is closed and opened at the rate of 
120 (15X8) times per minute. In a similar man 
ner, a code contact member 80 is associated With 
cam 8 and is operated by each tooth of the cam 
to close a contact f80a-80b, with the result that 
contact 800-80b is opened and closed 180 
(15X12) times per minute. It follows that the 
Current flowing in a circuit in which the contact 
f80a-80b is interposed is periodically inter 
rupted or coded 180 times per minute, or three 
times per Second. Such coding of current is il 
lustrated by the f80 code curve (upper curve) of 
Fig. 4A, the raised portions representing the “oin' 
periods during which current flows and the de 
pressed portions of the curve illustrating the 
'off' periods during which no current flows. In 
this case, each period of a code cycle is equal 
to one-sixth of a second. The f20 code curve of 
Fig. 4B represents in a similar manner the cur 
rent flowing in a circuit in which the code contact, 
2a-2b is interposed, each “on' and “off' 

period of a code cycle being Substantially equal 
to one-fourth of a Second. Likewise, the 75 code 
Curve of Fig. 4C represents the current flow in 
a circuit in which the contact. 75a-75 b is inter 
posed, the “on' and "off' periods of each code 
Cycle being equal to substantially four-tenths of 
a Second. 
When a fixed track hazard of the first degree 

exists in the vicinity of a signal location, the 
COde transmitter of Fig. 3A is modified so that; 
the frequency code impulses are grouped into 
Successive groups of five impulses each, and each 
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group. is separated from the preceding and suc 
ceeding groups by a predetermined interval. In 
the form of the invention here disclosed, an "off" 
interval or pause equivalent to three normal 'off' 
intervals is inserted after five cycles of normal 
code. Looking at Fig. 3B, the shaft 5 of the 
code transmitter drives through suitable gear 
trains three shafts indicated by the dotted lines 
f5a, f 5b and 15c, the gear trains being so pro 
portioned that shaft 5a rotates at 12.5 revolu 
tions per minute, shaft 5b rotates at 20 revo 
lutions per minute and shaft 5c rotates at 30 
revolutions per minute. Three code selectors or 
cams 40, 4 and 42 of suitable insulating ma 
terial are fixed on the shafts f5a, 5b and 5c, 
respectively. Each of the code selectors 40, 4 
and 42 is formed with six teeth and is mutilated 
by the removal of one tooth. The code contact 
members 75, 20 and 80 are actuated by the 
cams 40, 4 and 42, respectively. It is clear that 
With the code transmitter constructed as indi 
cated in Fig. 3B the current flowing in a circuit 
in which the contact 80a-80b is interposed 
will be frequency and group coded in the manner 
illustrated by the curve 80-80 code of Fig. 4A 
to represent clear traffic conditions and a fixed 
hazard of the first degree, the cause or 'off' 
interval between successive code groups being 
substantially equal to one-half second. The cur 
rent flowing in a circuit in which the contact. 
20a-20b is interposed will be frequency and 
group coded in the manner illustrated by the 
curve f20-80 code of Fig. 4B to represent ap 
proach-restricting traffic conditions and a fixed 
hazard of the first degree. The current flowing 
in a circuit in which the contact. 75a-75b is in 
terposed will be frequency and group coded in 
the manner illustrated by the curve 75-80 code 
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of Fig. 4C to represent approach traffic conditions 
and a fixed hazard of the first degree. 
When the fixed hazard is of the second degree 

and a permissible maximum speed of 50 miles 
per hour is prescribed, the code transmitter is 
modified so that the frequency code impulses are 
grouped into successive groups of four impulses 
each and an “off’ interval equivalent to three 
normal “off” intervals is inserted between the 
successive code groups. In this case, the code 
transmitter may be constructed in the manner 
shown in Fig. 3C. Looking at Fig. 3C, two 
shafts indicated by the dotted lines 5d and 5e 
are driven from shaft 5 through Suitable gear 
trains so that the shaft 5d rotates at 24 revo 
lutions per minute and the shaft 5e rotates at 
36 revolutions per minute, it being recalled that 
shaft 5 rotates at 15 revolutions per minute. 
Three code selectors or cams 43, 44 and 45 of 
suitable insulating material are fixed on the shaft 
5, 5d and 5e, respectively. Each of the cams 

43, 44 and 45 is formed with five teeth, and is 
mutilated by the removal of one tooth. The code 
contact members 5, 20 and 80 are actuated 
by the three cams 43, 44 and 45, respectively, as 
in previous cases. With the code transmitter 
constructed in this manner, the current in the 
circuit in which the respective code contacts are 
interposed will be coded in the manner illustrated 
by the curves 80-50 code of Fig. 4A, f2-5e 
code of Fig. 4B and 75-50 code of Fig. 4C. 
When the fixed track hazard is of the third 

degree and the permissible maximum Speed of 
25 miles per hour is prescribed, the code trans 
mitter is modified, so that the frequency code 
impulses are grouped into successive groups of 
three impulses, each, and an 'off' interval equiv 

3 
alent to three normal 'off' intervals is inserted 
between the Successive code groups. To obtain 
such a code arrangement, the code transmitter 
may be constructed as disclosed in Fig. 3D. In 
this case, the shaft 5 drives through gear trains 
three shafts indicated by three dotted lines 5f, 
5g and 5h, the gear trains being of such ratio 
that the shafts 5f, 5g and 5h rotate at 18.75, 
30 and 45 revolutions per minute, respectively. 
Three code selectors or cams 46, 47 and 48 of 
Suitable insulating material are fixed. On the 
shafts 5f, 5g and 5h, respectively, and each is 
formed with four teeth and is mutilated by the 
iremoval of one tooth. The code contact members 
i80, 20 and 5 are operated by the cams 48, it 
and 46, respectively, with the result that the 
current for the circuit in which the respective 
contacts are interposed will be frequency and 
group coded as illustrated by the curves 88-25 
code, 20-25 code and 75-25 code of FigS. 4A, 
4B and 4C, respectively. 

I shall now take up the description of the ap 
paratus of Fig. 1 and point out the results ef 
fected Wher the code transmitter is of the con 
struction of Figs. 3A, 3B, 3C and 3D. 

Referring to Fig. 1 and assuming that the con 
trol relays occupy the position illustrated in the 
drawings, which, as will shortly appear, is the 
position of the relays under “clear' traffic con 
ditions for section 2T, a circuit can be traced from 
the BX terminal of the source of alternating 
current over code contact 800-f30b of the code 
transmitter CT, front contacts 24, 2, 22 and 23 
of relays JA, H, BSA and ASA, respectively, pri 
mary winding . . of transformer T, and to the 
CX terminal of the current source. Again, when 
the relay JB is picked up and relay JA is re 
leased, as will be the condition of the relays 
when “approach-restricting' traffic conditions 
exist for section 2T, the above traced circuit is 
completed at the front contact 9 of relay JB and 
the back contact 29 of relay J.A. Consequently, 
when the control relays of signal location A are 
energized in accordance with either “clear' or “ap 
proach-restricting”. traffic conditions for sec 
tion 2T, the track circuit current for the section 
fT is coded according to the 80 frequency code. 
In the event no fixed track hazard exists in the 
vicinity of section 2T, then this frequency code 
alone would be impressed upon the track cir 
cuit current for section T. If the fixed hazard 
shown at the right-hand end of section 2T is one 
of the first degree and the code transmitter of 
Fig. 1 is modified according to the construction 
disclosed by Fig. 3B, then the current Supplied 
to the track circuit of Section T over the circuit 
traced above Would be frequency and group coded 
as illustrated by the 80-80 code curve of Fig. 
4A. If the track hazard of Section 2T is one of 
the second degree and the code transmitter is 
modified according to the construction of Fig. 3C, 
the above traced circuit, including code contact 
80d.--8b would supply to the track circuit of 

section T current, frequency and group coded 
as illustrated by the 80-59 code curve of Fig. 4A. 
Again, if the fixed hazard in the vicinity of Sec 
tion 2T is one of the third degree and the code 
transmitter is modified according to the con 
struction of Fig. 3D, current coded according to 
the f80-25 code curve of Fig. 4A is supplied 
to the track circuit of section T by the circuit 
including the code contact 800-8b. 

ASSunning the relays JA and JB are both re 
leased and the relays ASA, BSA and H are picked 
up, which, as Will shortly appear, is the condition 
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4. 
of the relays under “approach' traffic conditions 
for section 2T, a circuit extends from BX ter 
iminal of the Source of alternating current over 
code contact 23a – 29b, back contacts 28 and 20 
of relays JB and JA, respectively, front contacts 
25, 22 and 23 of relays H, BSA and ASA, respec 
tively, primary winding 7 and terminal CX. 
With the code transmitter CT modified to agree 
with the nature of the fixed track hazard in the 
vicinity of section 2T, the track circuit current 
for section T Would be frequency and group 
coded by this circuit including code contact 
2a-2b according to the 20-80 code, 20 

53 code or a 25-35 code, of Fig. 4B depending 
upon the nature of the fixed track hazard, 
Assuming that track section 2T is occupied and 

the track relay TR, inactive and all the control 
relays released, a circuit extends from the BX 
terminal over back contacts 26 and 27 of relays 
bSA and ASA, respectively, code contact 5d-75b, 
primary winding a of transformer T and CX 
terminal, and the track circuit current for sec 
tion T is coded at the 75 frequency code to re 
flect “approach' traffic conditions for section T. 
Modification of the code transmitter to agree with 
the nature of the fixed hazard of Fig. 1 results 
in the current supplied to the track circuit of 
section T over this circuit, including code con 
tact 5a-5b, being coded according to the 
75-80 code, 3-50 code or 75-25 code of Fig. 
4C, depending upon the nature of the track 
hazard. 
On the assumption no fixed track hazard exists 

along the track section next in advance of Sec 
tion 2T, that is, the section next to the right as 
viewed in Fig. 1, the track circuit for the section 
2T Will be coded at the frequency code according 
to traffic conditions in the manner just explained 
in connection. With the track circuit for Section 
T. If clear traffic conditions exist and the track 

circuit current of section 2T is of the 80 fre 
quency code, the track relay TR is operated in 
step with this code frequency to alternately close 
the contacts 9- and 9-3, as Well as to al 
ternately close the contacts 0-2 and f(-4. 
With the contacts 9- and 9-3 alternately 
closed, current is alternately supplied to the 
two portions of the winding 226 of an autotrans 
former T2 from a source of direct current, the 
two terminals of which are identified by the ref 
erence characters B and C. It follows that an 
electromotive force is induced in the Winding 226 
of a frequency corresponding to the 80 code fre 
quency. The winding 228 of transformer T2 is 
connected with the operating Winding of relay 
JA through a filter rectifier 228 which is pro 
portioned and adjusted to pass and rectify cur 
rent of a frequency corresponding to the 80 code 
and to suppress other frequencies. Hence, relay 
JA is energized and picked up in response to the 
8E code frequency for the track circuit current 

of Section 2T. 
With “approach restricting' traffic conditions 

in advance of section 21 and the track circuit 
current for the section 2T coded at the 29 fre 
quency code, relay TR is operated in step with 
this frequency, and the resultant electromotive 
force induced in the winding 226 is of the fre 
quency corresponding to the 20 code. The wind 
ing 225 is connected with the operating Winding 
of relay JB through a filter rectifier 227 which 
is proportioned and adjusted to paSS and rectify 
current of the frequency corresponding to the 
A2 code and to suppress other frequencies, and 
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response to the f20 code for the track circuit of 
Section 2T. 

If “approach' traffic conditions exist for section 
2T and its track circuit current is coded at the 
75 frequency code, the resultant electromotive 
force induced in the winding 226 of transformer 
T2 will be of a frequency outside of the pass band 
of the filter rectifiers 227 and 228, and both relays 
JA and JB Will be deenergized. 

Starting from the time no current is Supplied 
to the relay TR, and its contact members 9 and 

are stationary in engagement with their re 
Spective back contacts and all the control relays 
are released, and assuming that current of the 
80 code frequency is supplied to the track circuit 

for section 2T, the relay TR is energized to lift 
its contact members 9 and 0 into engagement 
With the front contacts and f2, respectively, 
during the “on’ period of the first impulse. The 
closing of contact 0-2 completes a simple cir 
cuit easily traced for relay ASA, and that relay 
is picked up. Relay ASA is provided with slow 
release characteristics by virtue of a snubbing re 
sistor 29 and remains picked up from one code 
impulse to the next. On the “off” period of the 
first impulse the relay TR is released closing con 
tact -f 4, and current flows from the B ter 
rhinal Over contact fil-4, front contact 3 of re 
lay ASA, winding of Irelay BSA and to the C ter 
minal, and relay BSA is picked up. Relay BSA is 
provided with slow release characteristics by virtue 
of resistor 3 connected across the winding of relay 
BSA over front contact 30 of relay ASA. At the 
"on' period of the second impulse, relay TR is 
picked up closing contact fe-2 again, and cur 
rent is supplied from the B terminal over contact 
0-2, resistor 32, back contact 33 of relay H, 

back contact 34 of relay JA, front contact 35 of 
relay BSA, Winding of relay H and to the C ter 
minal, and relay His picked up, the back contact 
33 being of Such construction that relay H. picks 
up over its own back contact. Relay H is pro 
Vided With slow release characteristics by virtue 
of resistor 38. Relay H is provided with a Stick 
circuit Which includes its own front contact 3S, 
back contact 34 of relay JA, and front contact 35 
of relay BSA, and is also provided with an ener 
gizing circuit including front contact 37 of relay 
JA and front contact 35 of relay BSA. 
From this point on, the relays ASA, BSA and ; 

H are retained picked up as long as the code fre 
quency persists. After a few code impulses, the 
electromotive force induced in the winding 226 
of transformer T2 becomes effective to select 
relay JA, and that relay is picked up. 
In the event current of the 20 code is supplied 

to the track circuit for section 2T immediately 
Subsequent to a period when no current is supplied 
and the control relays are all released, the op 
eration of the relays ASA, BSA and Hin response {: 
to the first two impulses of the code is the same as 
described in connection with the 80 code. This 
time, relay JB is Selected and is picked up. In 
the event current of the 75 code is supplied to 
the track circuit for section 2T subsequent to a 3.5 
period. When no current is Supplied, the operation 
of the relays ASA, BSA and H is again the same, 
but this time the relays JA and JB remain de 
energized. It is to be noted that relays ASA, 
BSA and H are Sequentially picked up in response 
to the first and second impulses of each code 
frequency of the track circuit current of Sectoin 
2T, are retained picked up by continued opera 
tion of track relay TR, are released when relay 
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hence relay JB is energized and picked up in TR is not operated, and these relays control over 75 
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front and back contacts the Supply of track cir 
cuit current for section. T. The relays ASA, 
BSA and H provide broken down insulated rail 
joint protection desirable in signal systems of 
the type here involved but which protection need 
not here be described in detail since it forms no 
part of my present invention and is not required 
for a full understanding of the invention. 

It is to be pointed out that in the event the 
track circuit current for section 2T is group coded 
according to some fixed track hazard as well as 
being frequency coded according to different traf 
fic conditions, the operation of the control relays 
of Fig. 1 is substantially the same as described 
hereinbefore and the relays are retained ener 
gized since the resistors 29, 3 and 38 are pro 
portioned to provide the respective relay with a 
slow release period sufficient to bridge the 'off' 
period inserted between code groups. Also, the 
circuits for the relays JA and JB are proportioned 
and adjusted so that when one of these relays 

25. 

is selected in response to a frequency code it re 
mains picked up during the “off” period inserted 
between the code groups. 

Location A is provided with a wayside signal 
S for governing traffic through the section 2T. 

30. 

35. 

45. 

The signal S may be any one of the standard 
types and is here shown as a position light signal 
capable of displaying “clear', 'approach-restrict 
ing', 'approach' and 'stop' indications. The op 
erating circuits for the signal S are shown at the 
lower portoin of Fig. 1 and are governed by the 
control relays according to standard practice, 
and it is thought to be unnecessary to describe 
these circuits in detail. 

Referring to Fig. 2, the train-carried portion 
of the apparatus includes as essential elements 
pick-up apparatus, code responsive apparatus for 
governing a traffic cab indicator and other code 
responsive apparatus for governing a fixed hazard 
cab indicator. 
The pick-up apparatus includes two magne 

tizable cores 49 and 49a, located in advance of 
the first pair of locomotive wheels and disposed 
in inductive relation with the two track rails 
according to usual practice. The core 49 is pro 
vided with a winding 5, and the core 49a is 
provided with a winding 52, the two windings 
being connected so that electromotive forces in 
duced therein by alternating current flowing in 
the two rails in opposite directions are additive. 
The tWO WindingS 5 and 52 are connected. With 
the input terminals of an amplifier AM, the 
output terminals of amplifier AM being in turn 

ii connected with the operating winding of a code 

(i.5 
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1:) 

following master relay MR. The amplifier AM 
is shown conventionally only for the sake of 
simplicity, since it may be any one of several 
well-known types. The master relay MR, is pref 
erably of the direct current polar type commonly 
eimployed in frequency code signal Systems for 
railroads. As is usual practice, the relay MR, is 
controlled by the amplifier AM in a manner so 
that the building up of energy induced in the 
windings 5 and 52 causes an impulse of current 
in the operating Winding of relay MR, which is 
of a polarity that Will position the armature 53 
of relay MR, in the right-hand position, that is, 
in the position illustrated by the dotted line in 
Fig. 2. The dying away of energy induced in the 
windings 5 and 52 causes a current impulse in 
the winding of relay MR, which is of a polarity 
that positions the armature 53 in the left-hand 
position, that is, in the position illustrated by 
the solid line in Fig. 2. It follows that the ar 

5 
mature 53 is operated in step with the code im 
pulses of alternating current flowing in the track 
circuit, including the track rails. That is, when 
the track circuit of a section is supplied with 
alternating current of 180, 120 or 75 code fre 
quency, the armature 53 of relay MR is operated 
at the corresponding code frequency. When the 
track circuit current is coded according to the 
frequency codes and group codes explained here 
inbefore in connection with the trackway appa 
ratus of Fig. 1, the armature 53 is operated at 
the corresponding frequency code and is held 
Stationary at the left-hand position during the 
interval inserted between the code groups. The 
master relay MR, governs the apparatus respon 
sive to the frequency codes and also operates a 
code following repeater relay MR, which relay 
MR in turn governs the apparatus responsive 
to the group codes. 
The apparatus responsive to the frequency 

codes includes a decoding unit DC, three con 
trol relays A, R and L, and a cab indicator TS. 
Current impulses are supplied to the input ter 
minals of the decoding unit DC over the arma 
ture 53 of relay MR, and the output terminals 
of the unit are connected to the operating wind 
ings of the relays A, R, and I, as will be readily 
understood by an inspection of Fig. 2. 
The decoding unit DC may be any one of 

several types well known to the art, and is shown 
conventionally only in order to simplify the 
drawings as much as possible. It is deemed 
sufficient for the present application to point 
out that the decoding unit DC is selectively 
responsive to the different frequency codes so 
that relay L. is energized and picked up on each 
of the i80, 120 and 75 frequency codes, relay R. 
is energized and picked up on the 120 frequency 
code only, and relay A is energized and picked 
up on the 180 frequency code only. The relays 
I, R, and A are each provided with slow release 
characteristics so that the relay, when picked 
up, it retained picked up during the interval in 
serted between the various code groups referred 
to hereinbefore. 
The relays L, R, and A. govern the circuits for 

the cab indicator TS for indicating in the loco 
motive cab the traffic condition corresponding 
to the frequency code picked up from the track 
rails. With relay A picked up in response to 
the 180 code, closing its front contacts 54 and 55, 
a circuit is completed for the indicator lamp 56, 
and the lamp 56 is illuminated to display a 
“clear' cab signal. When relay R is picked up 
in response to the 120 code and relay A is de 
energized, a circuit is completed, including back 
contact 57 of relay A and front contact 58 of 
relay R on One side, and including back contact 
59 of relay A and front contact 60 of relay R on 
the other side, for the two lamps 6d and 6b 
in parallel, and these two lamps are illuminated 
to display the 'approach-restricting' cab signal. 
When relays A and R are both released and relay 
L is picked up in response to the 75 code, a cir 
cuit is completed from the B terminal over back 
contacts 57 and 62 of relays A and R, respec 
tively, front contact 53 of relay I, lamp 64, front 
contact 65 of relay L, back contacts 66 and 59 
of relays R and A, respectively, and terminal C, 
and lamp 64 is illuminated to display the “ap 
proach' cab signal. When there is an absence 
of code current in the track rails and relay MR, 
is not operated and all the relays A, R, and I 
are released, the lamp -67 of indicator TS is pro 
vided with a circuit including a back contact 
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6 
of each of the three control relays in series, as 
will be readily understood by an inspection of 
Fig. 2, and lamp 67 is illuminated to display a 
'caution-slow Speed' cab signal. 

It will be understood, of course, that the usual 
acknowledging device may be associated With the 
cab indicator TS. It is also to be noted that, 
when relays A and R are deenergized and relay 
L is energized in response to the 75 frequency 
code, positive and negative energy are impressed 
upon the terminals PT, and NL, respectively. 
When relays A, R, and L are all released in re 
sponse to “caution-slow speed' traffic condi 
tions, positive and negative energy are impressed 
on the terminals PS and NS, respectively. 
With the master relay MR, operating in the 

manner explained above, positive energy is al 
ternately impressed on the terminals P and P3, 
which terminals are connected with the outside 
terminals of the operating winding of the repeater 
relay MR. The mid terminal of the winding of 
relay MR, is connected with the common or C 
terminal of the current source. When positive 
energy is impressed on terminal P3, the relay Mr. 
is energized with a polarity such that itS Code Con 
tact members 68 and 69 are moved to the lower 
position, as viewed in Fig. 2. When positive en 
ergy is impressed on terminal Pl, the relay MR 
is energized with a polarity such that its contact 
members 68 and 69 are moved to the raised posi 
tion, as viewed in Fig. 2. It follows that the code 
following repeater relay MR, f is operated to re 
peat the code operating the master relay MR, and 
the code contact members 68 and 69 are retained 
in their lower positions during an interval in 
serted between the code groups. The relay MR, 
governs the apparatus responsive to the code 
groups in accordance with the Code group in 
pressed on the track circuit current by the track 
way apparatus to reflect a fixed track hazard in 
the vicinity of the track Section. 
The essential elements of the apparatus re 

sponsive to the group codes consist of a decoding 
unit designated as a whole by the reference chair 
acter DC2, a retardation governing device in 
cluding relays LC and AP, three control relays C , 
C2 and C3, a cab indicator HS, an acknowledg 
ing device including a manually operated Switch 
SW, relay SPC and a whistle magnet WM, and a 
signal suppressing relay I.P. 
The decoding unit DC2 consists of a relay X 

and a chain of six counting relays to 6, in 
clusive. The relays 4, 5 and 6 of the Counting 
chain of relays govern the control relays C, C2 
and C3, respectively, as will later appear. The 
control relays CF, C2 and C3 are provided with 
slow release characteristics of the order indicated 
on the drawing to require at least two operations 
of the relays of the counting chain of relays to 
effect a change in the position of the control re 
lays. The control relays C, C2 and C3 in turn 
govern the circuits for the lamps of the indicator 
HS in a manner to later appear. The relay LP 
is provided to prevent the display of the hazard 
indicator HS during a “caution-slow speed' traffic 
condition. 
The relay LC of the retardation device causes 

the decoding unit DC2 to remain inoperative 
when the current picked up from the track circuit 
is frequency coded only, the relay AP automatical 
ly adjusting the retardation action of relay LC 
to fit the normal “off’ period of the frequency 
code received. The relay LC causes operation of 
the decoding unit DC2 according to the group 

2,160,894 
code When the track circuit current is both fre 
quency and group coded. 

It is believed that the operation of the appara 
tus governed by the repeater relay MR, f in re 
Sponse to the different group codes for the differ 
ent fixed track hazards can best be understood by 
a description of its operation. 
In Fig. 2, the relays responsive to the group 

codes are all illustrated in the released position 
ready to respond to any incoming code picked up 
from the track rails. I shall first describe in 
Step-by-step fashion the operations following the 
picking up of a 89 frequency code current. The 
"on' period of the first impulse picked up causes 
relay MR, to lift its contact members 68 and 69 
into engagement with contacts 77 and 8, re 
Spectively. A circuit is completed from the B 
terminal of the current source over contact 
68-7, back contact 79 of relay X, back contacts 
28, 8, 82, 83, 84 and 85 of relays , 2, 3, 4, 5 and 
6, respectively, winding of relay LC and to the C 
terminal, and relay LC is picked up. With relay 
IC picked up, another circuit is completed from 
B terminal over front contact 86 of relayLC, con 
tact 69-78 of relay MR, back contact 8 of re 
lay , winding of relay X, front contact 88 of 
relay LC and to the C terminal, and relay X is 
also picked up during the “on' period of the first 
impulse. When relay MR, operates its contacts 
68 and 89 to the lower position during the “off” 
period of the first impulse, relay LC remains 
picked up due to the slow release period estab 
lished by virtue of a resistor f 89 and a rectifier 98 
Connected across its operating winding. During 
the 'off' period of the first impulse, relay X is 
retained energized over a stick circuit including 
two branch paths, one path of which extends from 
B terminal over contact 88-9, front contact 92 
Of relay X, Winding of relay X, front contact 88 
of relay LC and C terminal. The other branch 
path extends from B terminal over front contact 
89 of relay X, back contact 8 of Irelay , winding 
of relay X and front, contact 88 to the C termi 
nal. With relay X thus retained energized during 
the “off' period of the first impulse, a circuit can 
be traced from the B terminal over front con 
tact 86 of relay L.C, contact 59-93 of relay MR, 
front contact 94 of relay X, back contacts 95, 96 
and 9 of relays 6, 4 and 2, respectively, winding 
of relay and to the C terminal, and relay is 
picked up. Relay is then retained energized 
over a stick circuit including B terminal, front 
Contact 86 of relay L.C, front contact 98 and 
Winding of relay , and to the C terminal. It fol 
lows that relay of the counting chain of relays 
is picked up and retained energized in response 
to the first impulse. 
When relay MR, f lifts its contact members 68 

and 69 in response to the "on' period of the sec 
Ond impulse, the relay LC is provided with an en 
ergizing impulse over a circuit including contact 
68-7 and the front contact 99 of relay L.C. 
Both paths of the Stick circuit for the relay X are 
now opened and relay X is released during the 
“on' period of the second impulse. The “off” 
period of the second impulse causes relay MR, to 
lower its contact members 68 and 69. Since relay 
X is now released, the closing of contact 69-93 
completes a circuit from B terminal over front 
contact 88, contact 69-93, back contact OC of 
relay X, back contacts 9 and 2 of relays 5 
and 3, respectively, front contact 3 of relay , 
Winding of relay 2 and to the C terminal, and 
relay 2 is picked up. Relay 2 is then retained en 
ergized over a stick circuit including its own 
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2,160,894 
front contact 04 and the front contact 86 of 
relay L.C. Thus, relay 2 of the counting chain of 
relays is picked up and retained energized in re 
Sponse to the second impulse. 
With relay MRI lifting its contact members 

68 and 69 during the “on' period of the third 
impulse, relayLC is again provided With an en 
ergizing inpulse, and a circuit is formed for 
relay X from B terminal over front contact 86, 
contact 69-78, back contact e5 of relay 3, 
front contact 6 of relay 2, Winding ... of relay 
X and to the C terminal, and relay X is again 
picked up. Relay X is now provided with a 
stick circuit including two branch paths, one 
of which involves contact 68-9? of relay MR 
and front contact '92 of relay X, and the other 
path of which involves B terminal, front Con 
tact 89, back contact fo5 of relay 3, front contact 
fit of relay 2, winding of relay X, front contact 
86 of relay. LC and terminal C. 
With contact members 68 and 69 Operated to 

the lower position in response to the “off' period 
of the third impulse, a circuit is formed for relay 
3 which extends from B terminal over front con 
tact 86, contact 89-93, front contact 94 of relay 
X, back contacts 95 and 96 of relays 6 and 4, re 
Spectively, front contact of , of relay 2, winding 
of relay 3 and C terminal, and relay 3 is picked 
up. Relay 3 is then retained energized over a 
stick circuit including its own front contact 08 
and front contact 36 of relay L.C. Hence, dur 
ing the third impulse the relay 3 of the count 
ing chain of relays is picked up and retained 
eia 2.gized. 
The “on' period of the fourth impulse causes 

relay MR to lift contact members 68 and 69, 
and relay LC is again provided With an energiz 
ing inpulse. Relay X is now deenergized and 
releases during the “on' period of the fourth 
inpulse, since both paths of its stick circuit are 
open. The 'off' period of the fourth impulse 
shifts contact members 68 and 69 back to the 
lower position and completes a circuit from B 
terminal, over front contact 86, contact 69-93, 
back contact of relay X, back contact G 
of relay 5, front contact 9 of relay 3, winding 
of relay 5 and C terminal, and relay 4 is picked 
up. Relay 4 is then held energized over a stick 
circuit including its own front contact, and 
front contact 86 of relay L.C. Consequently, re 
lay A of the counting chain of relays is operated 
during the fourth impulse. 
The “on’ period of the fifth impulse causes 

contact members 38 and 69 to be shifted back 
to the raised position and a circuit is formed for 
relay X at contact 69-78, back contact of 
relay 5 and front contact 2 of relay 4. Relay 
X is again provided With a Stick circuit includ 
iing two branch paths, one of which includes its 
own front contact 92 and contact 68-9?, and 
the other of which includes its own front con 
tact 89, back contact if of relay 5 and front 
contact 2 of relay 4. Contact members '68 
and 69 are next shifted back to the lower posi 
tion during the 'off' period of the fifth inpulse, 
Since relay X is retained energized, a circuit is 
formed from B terminal over front, contact 86, 
contact 69-93, front contact 94 of relay X, 
back contact 95 of relay 6, front contact 3 of 
relay 4, winding of relay 5 and to the C termi 
nail, and relay 5 is picked up and retained ener 
gized over a stick circuit including its own front 
contact fi and front contact 86 of relay L.C. 
Thus, relay 5 is picked up in response to the 
fifth impulse. 

7 
The “on' period of the sixth impulse shifts 

contact members 58 and 69 to the raised posi 
tion, and relay X is released since both paths of 
its stick circuit are now open. When contact 
members 68 and 69 are shifted to the lower posi 
tion during the “off' period of the sixth inpulse, 
a circuit is formed from B terminal over front 
contact 86, contact 68-93, back contact 0 of 
relay X, front contact 5 of relay 5, Winding of 
relay 6 and to the C terminal, and relay 8 is 
picked up and retained energized over a Stick 
circuit including its own front contact 6 and 
front contact 86 of relay L.C. It follows that 
relay 6 is picked up by the sixth impulse. 

'Ihe “on” period of the seventh impulse shifts 
the contact members 8 and 69 to the raised 
position to again provide relay LC with an en 
ergizing impulse and to complete a circuit for 
relay X at contact 69-8 and front, contact f. 
of relay 6, and relay X is then retained energized 
over a stick circuit including its OWI front COI 
tact 89, front contact fl of relay 6, and front 
contact 88 of relay L.C. Each subsequent im 
pulse causes contact members 68 and 68 to be 
lifted and relay LC provided With an energiz 
ing impulse, With the result, that relay LC, relay 
X and each relay of the chain of counting relays 
are retained energized, the relays' of the chain 
of relays being retained energized over stick cir. 
cuits each of which includes front contact, 85 of 
relay LC and relay X being energized over a 
stick-circuit including front contact of relay 
and front contact.88 of relay I.C. 
When counting relay 4 is picked up, a circuit 

is formed for the control relay CE, and that relay 
is energized. This circuit can be traced from 
terminal B over front contact 8 of relay LC, 
front contact 9 of relay 4, winding of relay 
C?, front-contact 2 of relay 4, front contact 28 
of relay -LC and to the C terminal. The picking 
up of counting relay 5, closing its front contacts 
{22 and f23, completes a similar circuit for relay 
C2, and relay C2 is energized. Likewise, the 
picking up of counting relay 6, closing its front 
contacts 24 and 25, completes a circuit easily 
traced for relay C3, and that relay is energized. 
It follows that all three of the control relays C, 
C2 and C3 are energized in response to the 130 
frequency code. 

Since relay LC is picked up during the “on' 
period of the first impulse and is subsequently 
retained energized in response to reception of 
the 180 frequency code current, the relay LP 
is energized during each “off” period of the code 
impulses. The circuit for relay LP includes ter. 
minal B, front contact 86 of relay L.C, contact 
69-93, winding of relay LP, front contact 88 of 
relay LC and to the C terminal. Relay LP is 
slow releasing in character, and hence remains 
picked up from one code impulse to the next. 
When relay LP is picked up, closing its front 
contacts - 26 and 27, a circuit easily traced is 
completed for the hazard lamp “HAZ” of indi 
cator HS, and that lamp is illuminated. When 
the control relays C, C2 and C3 are all energized, 
a circuit is formed for the "NO" lamp of indi 
cator HS. This circuit for the “NO' lamp involves 
the elements, B terminal, front contact 26 of 
relay LP, front contacts 28, 29 and 3 of 
relays C1, C2 and C3, respectively, the “NO” 
lamp, front contacts 3 ?, 32 and 33 of relays 
C3, C2 and Cf, respectively, and front contact 
27 of relay LP to the C terminal. It follows 
that the “no hazard' indication is displayed by 
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frequency code is picked up from the track circuit. 

ASSunning next that current of the 120 fre 
quency code is picked up from the track rails 
and relayS MR, and MR are operated at the 
frequency rate of 120 times per minute, the 
operation of relay LC and the relays of the decod 
ing unit DC2 in response to the first six impulses 
Of the code current is substantially the same as 
explained in connection with the first six code 
in pulses of the 80 code current, the retardation 
period in the release of relay LC as provided by 
i'esistor 89 and rectifier 90 being allittle greater 
than One-fourth Second and thus Sufficient to 
bridge the normal “off' periods of the 120 code 
current. Hence, the “no hazard' cab signal is 
displayed by indicator HS when the track circuit 
Current is of the 120 frequency code. 

In the event current of the 75 frequency code 
is picked up from the track rails and relays MR 
and MER, are operated at the rate of 75 times 
per minute, the operation of the relay LC and the 
relays of the decoding unit DC2 is Substantially 
the same as explained hereinbefore, Since the 
iretardation period in the release of relay LC is 
increased so that it is sufficient to bridge the 
normal 'off' periods of the 75 frequency code 
current. It Will be recalled that, when relays R. 
and A are released and relay L is picked up in 
response to 75 frequency code current, energy 
is in pressed upon the terminals PT and NT, and 
hence relay AP is energized and picked up, closing 
its front contact 34 in response to current of the 
5 frequency code. The closing of front contact 
3i connects a resistor 35 in parallel with resistor 
i88 across the Winding of relay LC to increase its 
slow release period to a little over four-tenths of 
a Second. 
With the apparatus actuated to display the 

“no hazard' cab signal in response to either the 
18), i20 or 75 code current, a circuit is formed 
for the whistle magnet WM and the Whistle 36 
is retained silent. This circuit can be traced from 
terminal B over front contact 26 of relay LP, 
front contacts 28, 29 and 30 of relays Cf, C2 
and C3, respectively, wire f3, back contact 38 
of relay SPC, normally closed contact 39 of 
Switch SW, front contact 4 of relay LP, oper 
atting Winding of whistle magnet WM, front Con 
tact is of relay LP, back contact 42 of relay 
SPC, wire 33, front contacts f3, 32, 33 and 2 
and to the C terminal. 
I shall next take up the operating steps which 

follow When the locomotive enters a track Section 
in the vicinity of a fixed track hazard and a 
group code is Superposed on the traffic frequency 
code. I shall assume that the track hazard is one 
of the first degree and that the code picked up 
from the track rails is of the 180-80 code, and 
consequently each group of five code impulses is 
Separated from the preceding and Succeeding 
groups by an interval equivalent to three normal 
'off' periods of the code current. I shall also 
assume that the apparatus associated With the 
indicator HS has previously been operated in a 
nanner set forth hereinbefore So as to cauSe the 
“no hazard' cab signal to be displayed. It is to 
be recalled that resistor 89 and rectifier 99 
establish a release period for relay I.C. Which is 
slightly greater than one-fourth of a Second in 
order to span the normal 'off' period of the 120 
code impulses and that the release period of the 
'alay TC is increased to something over four 
tenths second to span the normal “off’ period 
of the 75 code frequency impulses. Hence, under 
the 180-80 code the release period of relay LC 

2,160,894 
is of the order of one-fourth of a second and at 
the first interval or pause, which is of the order 
of One-half second, interposed between two code 
groups the relay LC is released. When relay LC 
is released, opening its front contact 86 interposed 
in the stick circuits for the counting relays, the 
Counting relays are all deenergized and imme 
diately released, relay X also being released since 
its Stick circuit is opened at both front contact 

of relay 6 and front contact 88 of relay LC. 
Reenergization of relay LC in response to the first 
impulse of the next code group causes the count 
ing relays to be sequentially operated in the 
nanner already explained. At the next long 'off' 
period of pause the relay LC is again released and 
the Counting relays deenergized and then again 
Operated during the next code group. Since there 
are but five impulses in each group, the relay 6 
is never picked up, with the result that relay 
C3 is deenergized and releases at the end of its 
slow release period. Five code impulses plus a 
paluse of the 180-80 code Spain a period of some 
thing like two and one-sixth seconds, and hence 
relay C3, which is provided with a release period 
Of the Older of five seconds, does not release until 
Subsequent to the completion of a second opera 
tion or count of the counting relays. That is to 
Say, two counts are required of the counting 
relays before a change in the position of the con 
trol relays is effected, with the result that an 
interruption such as may occur at an insulated 
rail ioin location does not change the condition 
of the control relays CA, C2 and C3, and in turn 
the condition of the cab indicator HS. 

In3SYmuch as relays 4 and 5 are picked up dur 
ing each code group, the relays C and C2 are 
retained energized. With relay C3 released and 
relays C3 and C2 energized, the circuit for the 
“NO' lanp is opened at front contacts 38 and 
3 of relay C3. Opening of front contacts 3 
and i3 also causes deenergization of the whistle 
magnet, WM and the Whistle 36 is Sounded. The 
(engineman acknowledges this change in the 
azard cab indicator by operating the Switch 
SW to pick up the relay SPC. The pick-up cir 
cuit for relay SPC includes B terminal, front con 
tact 23 of relay P, front contacts 28 and 29, 
back contact 44, contact 5-4 of switch SW, 
winding of relay SPC, back contact 47, front 
contacts 3, 33 and 2 and to the C terminal. 
Relay SEPC is retained energized subsequent to 
SWitch SW being returhad to its normal position 
OWei its own front contact 8 in shunt with the 
contact 45-46. The Whistle nagnet WM is 
inow einergized over a circuit including the follow 
ing elements: 26, 28, 29, 44, 4S, 39, 43, 
whistle magnet WM, 6f, 50, 4', 832, 33 and 
427. The lamp “83’ of indicator HS is now pro 
Vided with a circuit that includes the elements: 
E terminal, front contacts 28, 28 and 33, back 
contact 43, contact 5 of Switch SW, front con 
tacts 5 and 52 of relays C and C2, respec 
tively, arrap '8', front contacts 53, 56 and 
855, back contact 4, front contacts 32, 33 
and 22 to the C terminal. To Sun up, recep 
tion of the 82-83 code current is effective to 
cause the display of the “clear' lamp 56 of in 
dicator TS in a nanner previously described, and 
to display the “HAZ-88' lamp of indicator HS, 
the change in the signal displayed by the indi 
cator HS requiring acknowledgment by the en 
gineman. 
Assuming the fixed track hazard to be one of 
e second degree and the current is of the 89 th 

53 code, the operation of the apparatus is simi 
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lar, to that described for the 80-80 code except. 
for the fact that each code group now includes 
only four impulses and only four counting relays 
are operated by each group. Since neither re 
lay 5 nor. 6 is now operated, both control relays 
C2, and C3 are deenergized and released at the 
end of their slow release period. Again, it is to be noted that the release period of relays C2 
and C3 is such as to span at least tWO code groups, 
with the result that at least two counts of the 
counting relays are required before a change in 
the position of the control relays is effected. 

2) 

When relays C2 and C3 are released, the "NO" 
lamp for indicator HS is extinguished as before 
and also the whistle magnet WM is deenergized. 
The engineman would acknowledge this change 
in the indicator HS in the same manner pre 
viously pointed out in connection with the 180 
80 code. Since relay 4 is picked up during each 
code group, relay C is retained energized, and 
with relay Ci picked up and relays C2 and C3 
deenergized a circuit is formed for the '50' 
lamp of indicator HS. This circuit involves the 
following elements: B terminal, front contacts 
126 and 28, back contact (56, contact 45, front 
contact 51, back contact 58, the '50' lamp, 
back contact 59, front contact f54, front con 
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in the hazard indicator. . 

tact 55, back contact 57, front contacts 33 and 
126 and C terminal. Hence, the “HAZ-50” cab signal is displayed to indicate the approach to 
a track hazard of the second degree. 

If the fixed track hazard is one of the third 
degree and the code is 80-25, the lamp 56 of 
indicator LS is displayed in response to the 180 
frequency code to reflect 'clear' traffic condi 
tions, the same as in previous cases, and the re 
lay L.C, together with the counting relays, are 
operated in the manner previously described, 
except for the fact that only three counting re 
lays , 2 and 3 are operated since the code groups 
contain only three impulses. Under these cir 
cumstances, the three control relays Cl, C2 and 
C3 are all released at the expiration of their slow 
release period, causing the "NO" lamp of indi 
cator HS to be extinguished and the whistle 
magnet to be deenergized, sounding whistle 36. 
The engineman acknowledges the change in the 
hazard indicator HS by operating the switch SW 
to energize relay SPC in the manner previously 
pointed out. The picking up of relay SPC pre 
pares a circuit for the '25' lamp of indicator 
HS, which circuit is completed when the control 
relays are released, with the result that the 
“HAZ-25' cab signal is displayed. This circuit 
for the lamp “25' includes the elements: B ter 
minal, front contact 26, back contact 60, con 
tact 45, back contact 62, the '25' lamp, back 
contact f63, front contact 55, back contact 6i, 
front contact f27 and the C terminal. 

It is to be seen from the foregoing description 
that, when the locomotive enters the track sec 
tion, the trackway apparatus of which is set to 
reflect “clear' traffic conditions and is modified 
in accordance with a fixed track hazard in the 
vicinity of the section, the indicator TS displays 
a “clear' traffic signal and the indicator HS dis 
plays the degree of the fixed track hazard, the 
response of the apparatus governing indicator 
HS being such as to require two counts of the 
group code and the acknowledging device requir 
ing that the engineman acknowledge the change 
In the event the trackway apparatus of the 

section in the vicinity of the track hazard is 
set to reflect "approach-restricting' traffic con 
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ditions and the code is 120-80, 120-50 or 120 25, depending upon the degree of the fixed haz 
ard, the operation of the train-carried apparatus 
would be similar to that described under “clear" 
traffic conditions for the track sections, except 
for the fact that lamps 6 ?a, and 6b of indicator 
TS are illuminated to display the “approach 
restricting' cab signal. 
Again, in the event the trackway apparatus 

for the section in the vicinity of the fixed track 
hazard is set to reflect “approach' traffic condi 
tions and the code is 75-80, 75-50 or i5-25, 
depending upon the degree of the fixed hazard, 
the Operation of the train-carried apparatus is 
similar to that described under clear traffic con 
ditions, except for the fact that lamp 64 of in 
dicator TS is illuminated to display the “ap 
proach' cab signal and the relay AP is picked up 
to increase the release period of relay LC so that 
relay L.C. bridges the normal 'off' periods of the 
5 code frequency but is released during the long 

interval inserted between the code groups. 
In the event this track section in the vicinity 

of a fixed track hazard is occupied and “caution 
Slow Speed' traffic conditions exist for a second 
or following train, the relays MR and MR of 
the Second train are both inactive. Under these 
circumstances, the control relays A, R. and L are 
all released, causing lamp. 67 of indicator TS to 
be illuminated to display the "caution-slow speed' 
cab signal. The relays LC and LP, as well as 
the Counting relays and their associated control 
relays CF, C2 and C3, are also deemergized and 
released, the release of relay LP causing the lamps 
of the indicator HS to be extinguished and there 
by preventing the display of a hazard cab signal 
under the "caution-slow speed' traffic conditions. 
When relay LP is released, closing its back con 
tacts 64 and 65, an auxiliary circuit is provided 
for the whistle magnet and the whistle 36 re 
mains silent. 

O 

5 

20 

25 

30 

35 

40 

Although I have herein shown and described 
only one form of apparatus embodying my in 
Wention, it is understood that various changes 
and modifications may be made therein within 
the Scope of the appended claims without depart 
ing from the Spirit and scope of my invention. 

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

1. Railway traffic controlling apparatus for a 
railroad the track of which is characterized by 
fixed track hazards of different nature and which 
track is divided into insulated track Sections for 
Signaling, trackway apparatus for the section 
next in the rear of a given fixed track hazard in 
cluding traffic governed means and a code trans 
mitter and operative to supply to the track rails 
of the Section current of any one of a plurality 
of different codes according to different traffic 
conditions in advance of the section, and said 
code transmitter of predetermined construction 
to modify each of Said code currents supplied to 
the rails of the Section by a distinctive character 
istic selected according to the nature of said fixed 
hazard. 2. Railway traffic controlling apparatus for a 
railroad the track of which is characterized by 
fixed track hazards of different degrees and which 
track is divided into insulated track sections for 
signaling, trackway apparatus for the section 
next in the rear of a given fixed track hazard 
including traffic governed means and a code 
transmitter and operative to supply to the track 
rails of the section current of any one of a plu 
rality of different codes according to different 
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traffic conditions in advance of the Section, and 
said code transmitter provided with a modifica 
tion predetermined according to the degree of 
said fixed track hazard to provide for each of 
said code currents a distinctive characteristic Se 
lected according to the degree of said fixed track 
hazard. 

3. Railway traffic controlling apparatus for a 
railroad the track of which is characterized by 
fixed track hazards of different degrees that re 
quire different permissible maximum speeds for 
trains at their respective locations and which 
track is divided into insulated track Sections for 
signaling, trackway apparatus for the Section ad 
jacent a given fixed track hazard responsive to 
different traffic conditions in advance of the 
section, and a code transmitter governed by Said 
trackway apparatus for supplying to the track 
rails of the section next in the rear current in 
pulses at different code frequencies with a dis 
tinctive frequency code for each of Said different 
traffic conditions, said code transmitter provided 
With a modification predetermined by the degree 
of said fixed track hazard to separate Such Cur 
rent impulses into a distinctive group of impulses 
which is separated from the preceding and Suc 
ceeding groups by a predetermined interval to 
provide a distinctive group code corresponding to 
the permissible maximum speed for Said hazard. 

4. Railway traffic controlling apparatus for a 
railroad the track of which is characterized by 
fixed track hazards of different degrees and 
which track is divided into insulated track Sec 
tions for signaling, a track circuit for Said Section 
next in the rear of a fixed track hazard of a 
given degree including a source of Signaling Cllr 
rent, coding means for said section operative to 
code the current of the associated track circuit 
with a different traffic code for each of a plurality 
of different traffic conditions in advance of the 
section, and said coding means including a code 
modifier of a construction predetermined accord 
ing to the degree of said fixed hazard to provide 
each of said different traffic codes with a distinc 
tive modification selected according to the degree 
of said fixed hazard. 

5. Railway traffic controlling apparatus Con 
prising, a track circuit, trackway coding means 
operative to supply to said track circuit impulses 
of current coded at different frequency codes. 
according to different traffic conditions in ad 
vance of said track circuit, Said coding means 
constructed to arrange the different frequency 
codes with a group code predetermined accord 
ing to a fixed track hazard in advance of Said 
track circuit, train-carried receiving means elec 
trically coupled with said track circuit effectively 
influenced by the impulses of said different codes, 
a first decoding unit governed by the receiving 
means selectively responsive to the different fre 
quency codes, a second decoding unit governed 
by said receiving means responsive to Said group 
code, a first indicator governed by said first unit 
to display a signal corresponding to the traffic 
condition reflected by the frequency code, and a 
second indicator governed by Said second unit 
to indicate the approach to said fixed track 
hazard. 

6. Railway traffic controlling apparatus con 
prising, a track circuit, trackway coding means 
operative to supply to said track circuit impulses 
of current coded at different frequency codes ac 
cording to different traffic conditions in advance 
of said track circuit, said coding means provided 
with a predetermined modification to group said 
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frequency codes with a particular one of a plu 
rality of different group codes according to fixed 
track hazards of different degrees, train-carried 
receiving means electrically coupled with Said 
track circuit and effectively influenced by the in 
pulses of said different codes, a first decoding unit 
governed by the receiving means and Selectively 
responsive to the different frequency codes, a Sec 
ond decoding unit governed by the receiving 
means and selectively responsive to Said group 
code, a first indicator governed by said first unit, 
and a second indicator governed by Said Second 
unit. 

7. Railway traffic controlling apparatuS COm 
prising, a track circuit, trackway coding means 
operative to periodically supply to Said track cir 
cuit current impulses of like duration coded at 
different codes, each of said codes consisting of 
recurring groups of impulses With each group 
made up of a distinctive number of impulses and 
each group separated from the preceding and 
succeeding groups by a predetermined interval, 
train-carried receiving means electrically coul 
pled with said track circuit and effectively influ 
enced by said current impulses, decoding means 
governed by the receiving means operative to 
count the impulses of each group to distingush 
between the different codes, and control means 
Selectively governed by the decoding means ac 
cording to the number of impulses of a code 
group and characterized by a retardation in its 
Operation to require counting of the impulses of 
two groups to effect the corresponding operation. 

8. Railway traffic controlling apparatus com 
prising, a track circuit, trackWay coding means 
operative to Supply to Said track circuit current 
impulses of different frequency codes according 
to different traffic conditions in advance of Said 
track circuit, said coding means constructed to 
arrange the impulses supplied to the track cir 
cuit in a distinctive group code predetermined ac 
cording to the degree of a given fixed track haz 
aird, Said group Code made up of recurring groups 
of impulses with each group consisting of a num 
ber of impulses distinctive for the code and sepa 
rated from the preceding and succeeding groups 
by an interval greater than the interval between 
Successive impulses of the code, train-carried 
receiving means effectively influenced by said 
track circuit, a first and a second decoding means 
governed by the receiving means, said first de 
coding means selectively responsive to the differ 
ent frequency codes and characterized to bridge 
the interval between successive groups, said sec 
Ond decoding means made active by said interval 
between successive groups and selectively re 
Sponsive to Said group code, and a first and a 
Second cab indicator governed by the first and 
second decoding means respectively. 

9. In combination with a stretch of railway 
track having at different points fixed track haz 
ards that require due to their different degrees 
different permissible maximum speeds for trains 
at their respective locations which speeds are less 
than that required at other locations and which 
track is formed into insulated track sections for 
signaling, a track circuit for a section in the rear 
of a given fixed track hazard, trackway coding 
means for said Section operative to supply to the 
track circuit of the Section current impulses of 
different code frequencies according to different 
traffic conditions in advance of the section, and 
to group the impulse of the different frequency 
Codes Supplied to the track circuit of the section 
into successive groups each of which consists of 
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a number of impulses selected according to the 
degree of the fixed hazard, train-carried receiv 
ing means effectively influenced by the track cir 
cuit of the section when occupied, a first decod 
ing unit governed by the receiving means set. 
lectively responsive to the different frequency 
codes to display a cab signal corresponding to the 
traffic condition of the section, a Second decoding 
unit governed by the receiving means selectively 
responsive to said group code to display a cab Sig 
nal corresponding to the permissible maximum 
speed at the fixed hazard in advance of the Sec 
tion. 10. In combination, a code following relay ca 
pable of operating its armature in step with cur 
rent impulses periodically supplied to its Winding 
When such impulses are coded at any one of a 
plurality of different frequency codes and when 
any one of said frequency.codes is modified by the 
impulses being arranged according to any One of 
a plurality of different group codes with each 
group of a code separated from the preceding and 
succeeding groups by an interval greater than 
the interval between two successive impulses of 
the same code, a first decoding means governed 
by said armature Selectively responsive to the dif 
ferent frequency codes and characterized to 
bridge the intervals between the successive 
groups, retardation means governed by said ar 
mature including a relay which is retained ener 
gized during the interval between successive im 
pulses of the codes and is released during the in 
terval between the different groups, and a second 
decoding means governed by Said armature and 
said relay selectively responsive to the different 
group codes. 

11. In combination, a code following relay ca 
pable of operating its armature in step with cur 
rent impulses periodically supplied to its winding 
when such impulses are coded at any one of a 
plurality of different frequency codes and when 
any one of said frequency codes is modified by 
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the impulses being arranged according to any 
one of a plurality of different group codes With 
each group of a code separated from the preced 
ing and succeeding groups by an interval greater 
than the interval between two successive impulses 
of the same code, a first decoding means gov 
erned by said armature Selectively responsive to 
the different frequency codes and characterized 
to bridge the intervals between the successive 
groups, retardation means governed by said arma 
ture including a relay which is retained energized 
during the interval between Successive impulses 
of the codes and is released during the interval 
between the different groups, and a second de 
coding means governed by said armature and said 
relay and including a chain of counting relays 
which are sequentially operated by the successive 
impulses of a code group to differentiate between 
the different group codes by the number of re 
lays operated. - 

12. In combination, a code following relay ca 
pable of operating its armature in step with cur 
rent impulses periodically supplied to its winding 
when such impulses are coded at any one of a plu 
rality of different frequency codes and when any 
one of Said frequency Codes is modified by theim 
pulses being arranged according to any one of a 
plurality of different group codes with each group. 
of a code separated from the preceding and Suc 
ceeding groups by an interval greater than the 
interval between two successive impulses of the 
same code, a slow release relay governed by said 
armature, means controlled by Said armature in 

11. 
response to the frequency codes to automatically 
adjust the slow release period of said slow release 
relay to cause the relay to bridge the intervalbe 
tWeen Successive impulses of the code operating 
the armature and to be released during the inter 
val between successive groups of the code, a chain 
of counting relays sequentially energized in re 
Sponse to operation of said armature, and circuit 
means controlled by said slow release relay when 
released to deemergize the counting relays to start 
a new operation of the counting relay with each 
group of a code. 

3. In combination, a code following relay ca 
pable of operating its armature in step with cur 
rent impulses periodically supplied to its winding 
when such impulses are coded at any one of a 
plurality of different frequency codes and When 
any one of said frequency codes is modified by the 
impulses being arranged according to any one of 
a plurality of different group codes with each 
group of a code Separated from the preceding and 
Succeeding groups by an interval greater than the 
interval between two successive impulses of the 

() 

15 

Same code, a slow release relay governed by said 
armature, means controlled by said armature in 
response to the frequency codes to automatically 
adjust the slow release period of said slow release 
relay to cause the relay to bridge the interval 
between Successive impulses of the code operating 
the arnature and to be released during the inter 
Val between successive groups of the code, a chain 
of Counting relays sequentially energized in re 
Sponse to operation of said armature, circuit 
means controlled by said slow release relay when 
released to deenergize the counting relays to start 
a new operation of the counting relay with each 
group of a code, Signaling means governed by said 
counting relays to display a particular signal for 
each of Said group codes, and another slow release 
relay periodically energized by each operation of 
Said armature effective when released to prevent 
the signaling means from displaying any signal. 

14. In combination, a code following relay ca 
pable of operating its armature in step with cur 
rent impulses periodically supplied to its winding 
When Such impulses are coded at any one of a 
plurality of different frequency codes and when 
the impulses of any one of said frequency codes 
are arranged according to any one of a plurality 
of different group codes with each group of im 
pulses Separated from the preceding and succeed 
ing groups by an interval greater than the inter 
Val between two successive impulses of the same 
code, a first decoding means governed by said 
arnature Selectively responsive to the different 
frequency codes, retardation means governed by 
Said armature including a slow release relay which 
is retained energized during the interval between 
Successive impulses of the codes and is released 
during the interval between the different groups, 
a Second decoding means governed by said arma 
ture including a chain of counting relays which 
are sequentially energized in response to operation 
of Said armature, circuit means controlled by said 
slow release relay When released to deenergize the 
counting relays to start a new operation of the 
counting relays with each group of a code, signal 
ing means governed by said counting relays to 
display different indications in response to the 
different group codes and to display a particular 
indication in response to a frequency code only, 
means to at times Supply to Said code following 
relay a frequency code only, and other means to 
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at other times supply said code following relay 
a frequency code arranged with a group code. 

15. In combination with a stretch of railway 
track characterized by fixed track hazards of dif 
ferent degrees and which track is divided into 
insulated track Sections for signaling, a train to 
travel on said track, train-carried receiving means 
effectively influenced by the track circuit of the 
section occupied by the train, a first decoding unit 
governed by said receiving means selectively re 
Sponsive to current of different frequency codes to 
display different indications of a first cab signal, 
a second decoding unit governed by the receiving 
means Selectively responsive to different group 
codes to display different indications of a second 
cab signal, a track circuit for a selected section, 
tirackWay apparatus including a code transmitter 
responsive to different traffic conditions in ad 
Vance of that section to Supply to said track cir 
cuit current impulses of different code frequen 
cies to display an indication of said first cab signal 
according to traffic conditions, and said code 
transmitter predetermined in construction ac 
cording to the degree of a given fixed hazard in 
advance of said section to arrange the current 
impulses of Said track circuit in a selected group 
code to display a predetermined indication of Said 
second cab Signal. 
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16. Railway traffic controlling apparatus for a 

railroad the track of which is characterized by 
fixed track hazards of at least two different de 
grees and Which track is divided into Successive 
insulated track sections for signaling, a track cir 
cuit for each section; three code transmitters of 
different constructiton and all of which are effec 
tive to produce at least two different frequency 
codes to correspond to different traffic conditions, 
One of which transmitters is effective to arrange 
Such frequency Codes With a first group code to 
correspond to a first degree fixed track hazard 
and a second one of Which transmitters is effective 
to arrange such frequency codes with a second 
group code to correspond to a Second degree fixed 
track hazard; trackWay apparatus for a Selected 
section selectively responsive to at least two dif 
ferent traffic conditions in advance of that section, 
Said trackWay apparatus operative to govern any 
predetermined one of said code transmitters for 
corrsepondingly coding the current supplied to 
the track circuit for the Section next in the rear 
of said Selected Section, and train-carried means 
effectively influenced by said track circuit when 
occupied by the train and selectively responsive to 
Such frequency and group codes. 

FRANK. H. NICHOLSON. 
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