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My invention relates to railway traffic control 
ling apparatus of the class wherein traffic gov 
erning means located on a locomotive or train is 
controlled by energy received from the trackway 
and the supply of energy from the trackway to 
the train is governed by traffic conditions in ad 
vance of the train. More particularly, my in 
vention relates to the train-carried portion of 
Such apparatus. 
Generally Speaking, train-carried apparatus of 

the above-mentioned class is utilized at the pres 
ent time primarily to supplement wayside signals 
governing trains operating on a stretch of track 
way by providing in the cab of such trains signal 
indications corresponding to the wayside signal 
indications. As is generally known, Wayside or 
block signal systems are employed to maintain 
Certain spacings or distances between successive 
trains on a stretch of trackway, and in the usual 
type of such systems, the trackway is divided 
into successive adjoining track sections or blocks 
each of which is provided adjacent its entrance 
end with a wayside signal. These signals are 
controlled by track circuits or other devices so 
as to display danger or "stop' signals at differ 
ent points along the trackway in the rear of a 
train, to indicate the points beyond which a foll 
lowing train should not proceed, at least not 
without care and at a low speed. Also, such sig 
nals generally are controlled to display one or 
more types of cautionary indications at points 
some distances in the rear of the “stop' signal 
in order that the engineman of a following train 
might be warned of such “stop' signal and so be 
prepared to stop the train prior to reaching such 
Signal. 

It is inherent in such systems that the signals 
must of necessity be arranged to provide a re 
strictive indication at a point sufficiently in the 
rear of an occupied block or other danger con 
dition to enable the brakes of a train requiring 
the greatest distance in which to stop, to bring 
Such train to a stop short of the occupied block. 
This, then, requires that all trains be provided 
with a restrictive indication at the point deter 
mined by the braking distance of the train most 
difficult to stop, even though trains of different 
classes might be capable of stopping in relatively 
shorter distances and hence could operate safely 
at unrestricted speeds for considerable distances. 
As a consequence, the capacity of a track might 
be limited unnecessarily due to the spacing of 
trains on the track based upon the fixed and ar 
bitrary braking distances of trains most difficult 
to stop, rather than upon the actual braking dis 

5 

O 

5 

20 

tances of the trains operating over the stretch. 
In view of the foregoing and other important 

considerations, it is an object of my present in 
vention to provide novel and improved railway 
traffic controlling apparatus incorporating 
means wherewith the spacing of trains on a 
stretch of track may be controlled in accordance 
with the actual braking distances of such trains. 
Another object of my invention is the provi 

sion, in such traffic controlling apparatus, of ad 
justable means for enabling such apparatus to 
be employed for controlling each one of a plural 
ity of different classes of railway trains in a dif 
ferent manner dependent upon the braking 
characteristics of the particular class of trains 
controlled, 
An additional object of my invention is the 

provision, in traffic controlling apparatus of the 
class mentioned, of novel and improved means 
for providing a precautionary warning to advise 
enginemen that a brake application will be nec 

25 

30 

3 5 

40 

45 

50 

essary unless the speed of the train is reduced 
prior to entering a block section in advance. 
A further object of my invention is the provi 

sion of novel and improved traffic controlling 
apparatus of the type mentioned and incorpo 
rating speed responsive means for modifying the 
control of a train-carried governing device in ac 
cordance with the speed at which the train is 
operating. 
In order to achieve the above-mentioned and 

other important objects and characteristic fea 
tures of my invention which will become readily 
apparent from the following description, I pro 
vide train-carried apparatus selectively respon 
sive to each form of trackway energy received 
from the track rails of a stretch of trackway to 
which trackway energy of distinctively different 
characteristics is supplied in accordance with 
traffic conditions in advance, a train-carried 
governing device controlled to one or another of 
a plurality of distinctive conditions by Such 
apparatus, and means for selectively determin 
ing which of the conditions of the device shall be 
controlled by such apparatus in response to the 
different forms of energy received from the 
rails of the trackway, the last-mentioned means 
being adjustable to conform the conditions of 
the governing device to the different braking 
characteristics of various classes of trains. Ad ditionally, I provide speed responsive means 
which when combined with the various elements 
just mentioned, cooperates with the trackway 
energy responsive apparatus carried by the train 

55 to modify the condition to which the governing 
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device is controlled in accordance with traffic 
conditions in advance. 
The invention further consists in the parts, 

and in the arrangement and combination of the 
parts, which will be set forth more fully herein 
after. 
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 drawing, Fig. is a 

graphical representation showing a braking-dis 
tance curve for each of three typical classes of 
railway trains, and also showing the relationship 
of Such curves to a stretch of railway track over 
which operate trains of each of the represented 
classes. Fig. 2 is a diagrammatic view illustrat 
ing a preferred form of railway traffic control 
ling apparatus embodying my invention. Fig. 3 
is a diagrammatic view showing on an enlarged 
Scale a portion of the apparatus represented 
in Fig. 2. 

Et is a recognized fact that trains may be 
classified in accordance with their authorized 
maximum speed and the braking distances re 
quired to bring such trains to a stop from such 
maximum speeds. Generally speaking, railway 
trains may be conveniently divided into at least 
the three distinct classes of passenger, short 
or light freight, and long or heavy freight trains. 
Due to the differences in braking equipment, 
speed, weight, length and other similar factors, 
trains of each of the named classes require dif 
ferent distances in which to be stopped from 
their respective maximum speeds by a full serv 
ice application of the brakes. 
In Order better to illustrate and describe the 

functioning of the apparatus embodying my in 
vention, I have represented in Fig. 1 a typical 
braking-distance curve for each of the classes of 
trains mentioned above. Curve a of Fig. 1 repre 
sents a typical braking-distance curve which ill 
lustrates the manner in which a full service 
brake application brings a passenger train from 
its authorized maximum speed of 80 miles per 
hour to a stop; curveb represents a typical brak 
ing-distance curve which illustrates the manner 
in which a full service brake application brings 
a short light-weight freight to a stop from its 
authorized maximum speed of 50 miles per hour; 
while curve c represents a typical braking dis 
tance curve. which represents the manner in 
which a full service brake application stops a 
long heavy freight operating at a maximum 
Speed of 50 miles per hour. From an inspection 
of these curves, it is readily apparent that a pas 
Senger train (class a) requires approximately 
5,500 feet in which to stop; a light freight (class 
b) train requires approximately 4,500 feet to be 
stopped; whereas a heavy freight (class c) re 
quires approximately 9,000 feet in which to come 
to a stop. It can be seen, therefore, that if each 
of the classes of trains were signaled alike, such 
trains. Would require a restrictive indication at 
a point Some 9,000 feet in the rear of an occupied 
block in Order to, insure that all trains Would be 
able to be: brought to a stop short of an occupied 
block, although in reality such indication is re 
quired for but long, heavy freight trains since 
passenger and light freight trains cotild operate 
at unrestricted speeds for considerable distances 
and still be brought to a stop short of the occu 
pied block. 
Inasmuch as the distance required to stop a 

train by a brake application is a function of the: 
train Speed, I propose as a convenient and prac 
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2,249,015 
ticable method of signaling trains, to provide in 
formation relating to the necessity of braking 
such trains when such trains are operating at a 
Speed in excess of their permissible speeds as de 
termined by the braking-distance curve for Such 
trains under the particular traffic conditions in 
the block being traversed. In a five-indication 
signaling System, for example, a first distinctive 
indication, which I shall term a “clear' indica 
tion, may be employed to indicate that no brak 
ing is necessary in the block being traversed 
and will not be necessary in the next block; a 
second distinctive indication, which I shall term 
a "brake next' indication, may be employed to 
indicate that although braking is not necessary 
in the block being traversed, it will be necessary 
in the block next in advance unless the speed 
of a train is reduced in the meantine to a value 
below that indicated as being permissible at the 
exit end of the next block by the braking-dis 
tance curves for such train; a third distinctive 
indication, which I shall term a “brake' indica 
tion, may be employed to indicate that the train 
is operating at a speed in excess of the speed per 
mitted by its braking-distance curve at the exit 
end of the section being traversed and that 
braking is at once necessary to bring such train 
down to its permissible speed; the customary 
“restricting' aspect may be employed as a fourth 
distinctive indication to denote that the train 
is traversing the section next in the rear of an 
occupied section and should be prepared to stop 
prior to entering the next section; and the cus 
tomary 'stop' aspect may be employed as a fifth 
distinctive indication to indicate that the train 
is traversing a block occupied by another train. 
It can be seen that in a System of the class just 
discussed, the less restrictive aspects of the sig 
nal, that is, the “clear,’ “brake next' and 
"brake' aspects, are controlled not only by traf 
fic conditions in advance of the train but also 
by the speed at which the train is operating, 
whereas the more restrictive indications, i. e. the 
“restricting' and the "stop' aspects, are control 
led Solely by traffic conditions in advance since 
the speed at which a train is operating ordinarily 
does not alter the procedure called for by the 
rules of operation when such aspects are dis 
played. It should, however, be noted that speed 
control of the aspects is based upon the braking 
distance curves, so that if the previously men 
tioned classes of trains are signaled in a different 
manner, the control established for each of the 
classes of trains will vary in accordance with 

... their respective braking-distance curves. 
In order to control the spacing of trains along 

a stretch of trackway in accordance with the 
Speed and braking requirements of such trains 
rather than in accordance with the braking re 
quirements of the trains most difficult to stop, I 
provide a cab signaling system incorporating 
means whereby different forms of trackway en 
ergy received from the rails of the trackway 
may control a train-carried governing device to 
One Or another of a plurality of different control 
conditions in accordance with the particular one 
of the different classes of trains which such de 
vice is assigned to control. Such governing de 
vices may, for example, be cab signals of the 
customary and well-known form. It is contem 
plated to control such cab signals in a manner 
Such that the cab signals alone function to con 
trol the movements of the trains, with Wayside 
Signals being utilized solely to mark the en 
trances of each signal block section and being 
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controlled to indicate only whether such sections 
are occupied or unoccupied. In other words, the 
Wayside signals associated with the trackway 
no longer indicate traffic conditions in advance 
of the associated sections, but rather function 
solely as block signals to indicate whether or not 
the associated block is occupied. 

Referring again to Fig. 1, the reference char 
acter X designates a stretch of railway track 
which is divided in the customary manner into 
a plurality of successive adjoining track sections 
D-E, E-F, etc., the points of division shown 
preferably dividing the stretch into Sections or 
blocks each having a length indicated by the dis 
tance Scale of the graph of Fig. 1. As indicated 
by an arrow in the drawing, traffic on track X 
normally operates in the Westbound direction, or 
from right to left as viewed in the diagram. 
Each of the sections represented in Fig. 1 is 

provided adjacent its entrance end with a way 
side signal, designated by the reference charac 
ter S. These signals may take any one of sev 
eral suitable forms, but preferably are two-posi 
tion dwarf signals. 
The Several signals shown in Fig. 1 are repre 

sented in the conditions to which they are con 
trolled in response to the presence of a train W 
in the extreme left-hand section D-E. Signal 
S located along track X at E is represented as 
displaying its 'stop' aspect, while the remaining 
signals are represented as displaying their “pro 
ceed' aspects. The Wayside apparatus which 
controls the wayside signals of Fig. 1 is not ill 
lustrated in the drawing since it forms no part of 
my present invention, but such apparatus usual 
ly will be controlled through the medium of the 
customary and well-known track circuits each 
responsive to the presence of traffic on its associ 
ated Section, to control the associated signal to a 
"stop' indication when such section is occupied 
and to a "proceed' indication when such section 
is unoccupied. The Wayside signals of Fig. 
accordingly function as block signals to indicate 
traffic conditions in the associated section only, 
and hence do not function as has been the cus 
tomary practice heretofore, to indicate traffic 
conditions in advance of such sections. 

Each Section represented in Fig. 1 also is pro 
vided with Suitable trackway apparatus for Sup 
plying in accordance with traffic conditions on 
the stretch, the rails of the section next in the 
rear with one or another of a plurality of differ 
ent forms of trackway energy. Such trackway 
apparatus is not illustrated in Fig. 1 since it 
forms no part of my present invention, but such 
apparatus may take any one of many suitable 
forms such, for example, as are employed in what 
is termed six-block signaling, capable of Supply 
ing each of six sections lying immediately to the 
rear of an occupied section. With a different form 
of trackway energy. For example, the trackway 
apparatus provided for each of the Sections may 
be arranged so that under the traffic conditions 
illustrated in Fig. i., the rails of Section E-F are 
Supplied with alternating trackway energy which 
is coded Or periodically interrupted at a first dis 
tinctive rate; the rails of Section F-G are Sup 
plied With alternating trackWay energy coded at 
a second distinctive rate; and similarly the rails 
of sections G-H., H-J, J-K and K-L, respec 
tively, are supplied with alternating trackway 
energy coded at a third, fourth, fifth and sixth 
distinctive rate. It is to be understood, of course, 
that my invention is not restricted to use in con 
nection with coded trackway energy supplied at 
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B 
different individual rates, but that composite, 
combined, mutilated, group, or other character 
istic types of trackway energy may be employed, 
the characteristic features being that the six sec 
tions next in the rear of an occupied block are 
each Supplied With a different form of trackway 
energy. 

In connection with a stretch of railway track 
provided With trackway apparatus of the class 
mentioned, I provide suitable train-carried ap 
paratus receiving energy from the rails of the 
trackWay and controlling a train-carried gov 
erning device to one or another of a plurality of 
different conditions in accordance with the form 
of trackWay energy received and the condition of 
Suitable Selecting means incorporated into such 
apparatus. v 

A preferred form of train-carried apparatus 
embodying my invention is shown in Fig. 2. Re 
ferring now to Fig. 2, the reference character MR 
designates a train-carried master relay which is 
connected through the medium of the usual an 
plifier A. With a pair of train-carried receiving 
coils 3 and 4, which coils are carried as is the 
usual practice in front of the first pair of wheels 
of the locomotive and which coils are disposed in 
inductive relationship with the track rails and 
fa of the stretch of track. 
The reference character DT designates a de 

coding transformer having the usual center 
tapped primary winding 6, a portion of which is 
supplied over contact 8-9 of relay MR, with uni 
directional current which flows through the 
Winding in one direction from a suitable source, 
Such is a battery not shown but having its oppo 
site terminals designated by the reference char 
acters B and C, and the remainder of the pri 
mary Winding is Supplied over contact 8-0 of 
relay MER, With unidirectional current which flows 
through the winding in the opposite direction. 
Transformer DT further comprises a secondary 
Winding which supplies energy to each of a 
plurality of decoding relays DRf to DR, in 
clusive. 
A first decoding relay DR is supplied with 

energy from secondary 7 of transformer DT 
through the medium of an associated decoding 
unit DU, and similarly relays DR2, DR3, DR4, 
DR5 and DRS are supplied with energy from 
secondary of transformer DT through the 
medium of decoding units DU2, DU3, DU4, DU5 
and DU6, respectively. The details of construc 
tion of the decoding units are not shown in the 
drawing, but Such units usually comprise a rec 
tifier and a reactor condenser tuning unit tuned 
to resonance at a frequency corresponding to the 
frequency at which it is desired that its asso 
ciated decoding relay be energized. I shall as 
Sume that the decoding units DU are so de 
signed that relay DR6 is picked up in response 
to energy of the form received from the rails 
of the block next in the rear of an occupied 
block; that relay DR5 is picked up in response 
to the energy received from the rails of the 
block Second in the rear of an occupied block; 
and similarly that relays DR, DR3 and DR2 are 
picked up in response to the form of energy re 
ceived from the rails of, respectively, the blocks 
third, fourth, and fifth in the rear of an occupied 
block. Relay DR, I shall assume to be ener 
gized in response to energy received from those 
blocks six or more blocks in the rear of the 
next occupied block. Each decoding relay DR 
to DR6 accordingly is energized when and only 
When trackway energy coded at its particular 
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code frequency is received from the rails of the 
trackWay, and such relays are released Whenever 
track Way energy of another frequency is re 
ceived from the track rails. 
Decoding relay DR 7 is connected to secondary 
of transformer DT through the Inedium of a 

rectifier R and as a consequence is supplied with 
energy whenever master relay MR is responding 
to energy received from the rails of the track 
Way. Relay DR accordingly functions as a 
code detecting relay to detect whether or not 
master relay MR is following coded energy re 
ceived from the track Way. 
The reference character CS designates a. 

train-carried governing device, here shown as a 
five-indication cab signal comprising five visual 
signal units L, to L5, inclusive. Signal CS is 
Selectively controlled, in a manner to be made 
clear presently, by the decoding relays DR in 
accordance with the form of trackway energy 
received from the rails of the stretch and the 
condition of suitable selecting means provided 
for the apparatus. 
The reference character Si designates one 

form of selecting means which may be incor 
porated into the apparatus hereinbefore de 
Scribed and functions to modify, in accordance 
with the condition of such selecting means, the 
control established by the trackway energy re 
sponsive means over the governing device C.S. 
As shown, the selecting means SL, comprises an 
adjustable member or lever movable to one or 
another of three different positions one for each 
of the heretofore assumed three different classi 
fications of trains. The selector lever SL is pro 
vided with contact elements which may be 
mounted on 8, rotatable drum (see Fig. 3), and 
which are selectively moved into circuit-con 
trolling positions in accordance with the posi 
tion of the lever, which positions are designated 
in Fig. 2 as a, b and c, respectively, to corre 
spond to each of the three assumed classes a, b 
and C of trains. 

It is to be understood, of course, that while 
the setting of the contact elements of the se 
lecting means is herein shown as being con 
trolled by a manually operable lever SL, such 
control may, if desired, be controlled either man 
ually or automatically through the medium of 
power. For example, compressed air such as is 
used in the braking Systerns of trains night, he 
employed under the control of a manually op 
eable control valve to move the contact ele 
ments of the selecting device into the particular 
desired positions of such contact elements, or 
suitahe control apparatus selectively responsive 
to different pressures might be utilized to con 
trol th9 movement of such contact elements auto 
matically in response to the different brake pipe 
pressures such as are used in controlling freight 
and passenger trains. That is to Say, passenger 
trains ordinarily have different brake pipe pres 
sures than do freight trains, hence automatic 
control of the setting of the selecting means 
might, be established through the medium of 
suitable pressure responsive control apparatus 
Subjected to the brake pipe pressure and con 
nected to move the contact elements of the Se 
lecting device to one position or another in ac 
cordance With the pressure existing in the brake 
pipe. 
The contact elements of lever ST function to 

selectively interpose one or another of the signal 
units of signal CS in energizing circuits con 
trolled by the decoding relays DR, in a mainner 
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to be pointed out in detail presently. At this 
time, however, it might be pointed out that the 
contact elements of lever SL function to control 
the aspects displayed by signal CS by connecting 
together two or more terminal wires 43 to 58, 
inclusive, which terminal wires will be referred 
to in more detail presently. In the a position 
of lever SL, in Which it is illustrated in Fig. 2, 
it can be seen that contact elements 64 to 7, 
inclusive, occupy a position wherein such ele 
ments are in engagement with one or another 
of the referred to terminal wires. Referring to 
Fig. 2, it is evident that when lever SL is in its a 
position, contact element 6A of lever SL en 
gages and connects together terminal wires 43 
and 44; contact element 65 engages and con 
nects together terminal wires 45, 46 and 47; con 
tact element 66 engages terminal wire 48 and is 
Connected by a jumper wire 60 to contact ele 
ments 68 and 75; contact element 6 engages 
and connects together terminal wires 49, 50, 5 
and 52; contact element 68 engages terminal wire 
53; contact element 69 engages terminal Wire 54 
and is connected by a jumper wire S2 to contact 
element ill; contact element 7 engages and con 
nects together terminal wires 55, 56 and 57; and 
contact element engages terminal wire 58. 
In the b position of selector lever SL, it is 

readily apparent that contact elements 72 to 
5, inclusive, are moved into engagement with 
terminal Wires 43 to 58, inclusive, and that con 
tact elements 64 to , inclusive, of selector lever 
SI are moved out of engagement with such ter 
Ininal Wires. With selector lever SL moved to its 
b position, contact element 72 engages and con 
nects together terminal wires 43 to 48, inclusive; 
Contact element 73 engages and connects together 
terminal wires 49 and 50; contact element T4 
engages and Connects together terminal wires 
5 to 56, inclusive; and contact element 75 en 
gages and Connects together terminal wires 57 
and 58. 

If, now, selector lever SL is moved to its c 
position, then contact elements 72 to 75, inclu 
Sive, are moved out of engagement with terminal 
Wires 43 to 58 and contact elements 78 to 82, 
inclusive, are moved into engagement with such 
terminal wires. In the c position of selector le 
ver SL ccontact element 76 engages terminal wire 
44 and is connected by a jumper wire 6f to con 
tact elements 77, 79 and 8; contact element TT 
engages terminal wire 46; contact element 78 
engages and Connects together terminal Wires 47 
and 48 and is connected by a jumper wire 83 to 
contact elements 80 and 82; contact element 79 
engages and connects together terminal wires 
50 and 5; contact element 80 engages and con 
nects together terminal wires 52, 53 and 54; 
Contact element 8 engages terminal wire 55; 
and contact element 82 engages and connects to 
gether terminal wires 56, 57 and 58. 
The reference character ES designates a speed 

responsive device such for example as a circuit 
Controller comprising a plurality of speed con 
trolled elements 5, 6, 7 and 8, connected 
in any suitable manner as through the medium 
of a shaft 9 indicated by a dash line, to an axle 
of the locomotive. The speed controlled elements 
5, 6, 7 and 8 of device ES are associated re 

Spectively with decoding relays DR5, DR4, DR3 
and DR2, and each speed controlled element is 
operated in response to the speed at which the 
train is travelling to engage different contact 
Segments at different Speed ranges of the train. 
The various Speed ranges at which the several 
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speed controlled elements of device. ES. engage: 
their associated contact segments may be de 
Signed and selected to form different circuit con 
trolling contacts in accordance with any desired 
braking-distance curve or to fit any predeter 
mined set of conditions, but in order to agree with. 
the particular requirements of the three classes 
of trains hereinbefore assumed, I shall assume 
that the device ES is designed to provide speed 
control in accordance. With the braking-distance 
Curves represented in Fig. 1. -- 

Referring Once more to Fig. 1, it is apparent 
that if the diagram of the stretch of track X 
may be assumed to be of the same scale as the 
distance portion of the graph represented in Fig. 
1, then the speed permitted at the exit end of 
each of the sections represented in Fig. 1 may 
readily be determined for each of the three 
classes of trains by referring to the braking-dis 
tance curves - a, b and c. From an inspection of 
the curves of Fig. 1, it is readily apparent that 
trains of class d are permitted a maximum speed 
of approximately 52 miles per hour at the exit 
end of Section F-G (separated from the next 
occupied block by one unoccupied block); that 
class b trains are permitted a maximum speed . 
of 32 miles per hour at this point; and that class 
c trains are permitted a maximum speed of but 
22 miles per hour at this point. Since, as was 
pointed out heretofore, speed responsive element 
5 of device ES is associated with decoding re 
lay DR5, these two are adapted to exert a con 
trol governed jointly by the speed of the train 
and the form of trackway energy received from 
the rails of the section (F-G) separated from : 
the next occupied block by only one unoccupied 
Section. Accordingly, the contact segments asso 
ciated with element 5 of device ES are shown 
in Fig. 2 proportioned in accordance with the 
several speed ranges as determined by the curves 
shown in Fig. 1 at the exit end of section F-G, 
i. e., 0-22; 22-32; 32-52 and 52-maximum. 
In determining each of the mentioned speed 

ranges, the higher limit of such ranges repre 
sents a speed determined by one or another of 
the braking-distance curves shown in Fig. 1, 
while the lower limit represents the next lower 
Speed determined from such curves. 
22-32 speed range represents the range of speed 
of the train in which a contact segment of device 
ES is engaged by an associated speed responsive 
element of such device, and is determined by 
the 32 mile per hour speed permitted at the 
exit end of section F-G for class b trains (see 
curveb of Fig. 1) and the next lower speed de 
termined from such curves or the 22 mile per 
hour Speed permitted at the exit end of Section 
F-G for class c trains (see curve c of Fig. 1). 
Hence, the contact segments associated with ele 
ment 5 are represented in Fig. 2 as compris 
ing a first segment 2 engaged by the speed re 
sponsive element 5 in the 0-22 miles per hour 
range, a second segment 2 engaged in the 22-32 
miles per hour range, a third segment 22 engaged 
in the 32-52 miles per hour range, and a fourth 
segment 23 engaged in the 52-90 miles per hour 

A maximum speed of 90 miles per hour range. 
has been assumed in order to permit a reason 
able variation of speed over the assumed maxi 
mum authorized speed of 80 miles per hour for 
class a trains. 
The various speed ranges at which the contact 

segments associated with the other speed respon 
sive elements f6, 7 and 8 of device ES are en 
gaged by such speed responsive elements maybe 

Thus, the 

derived from an inspection of curves a, b and c of 
Fig. 1, it being noted first that, elements... 6.7 
and 8 are associated respectively with decoding: 
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ance with the hereinbefore assumed classes. 

relays DR4, DR3 and DR2 and hence-such ele 
ments are adapted to cooperate with such relays 
to provide speed control as well as-traffic control 
of the aspects displayed by signal CS while the 
train traverses sections G-H. H. J. and J-K, 
respectively. In addition, it should-be-noted that. 
the brake next indication of signal CS relates 
to the speed permitted at the exit end of the ‘block 
next in-advance of the block being traversed, and 
as a result the various speed ranges-in which the 
"brake next' indication is displayed while the 
train traverses sections G-H., H-J and J-K-are: 
determined by the speeds permitted by the brak 
ing-distance curves at the exit end of the seetions 
next-in advance... of such sections, or sections 
F-G-G-H and H-J, respectively. As a fur 
ther example of the manner of . determining the 
speed ranges-of-the-contact segments of device' 
ES, it might be noted that the speed ranges of 
the contact segments associated with speed re 
Sponsive element 6 are proportioned, in accord. 

and 
distance curves of trains, to provide: braking 

by the braking-distance-curves represented in 
Fig. 1 at the exit ends of both-sections F-G-and 
G-H. Hence, such contact segments are de 
signed to provide 0-22-and-22-32 speed-ranges 
determined by the permissible speeds of classes-b 
and c trains: at the exit-end-of-section F. G.; 
32-34 Speed range, determined by the permissible 
Speed of class c trains at the exit end of section. 
G-H; 34-52 speed range determined-by the per 
missible "Speed of class-a-trains at the exit end of 
section F-G; and 54-73 and 73-maximum speed 
ranges determined by the -permissible speed of 
class a trains-atthe-exit end-of-section-G-A-Hi 

It is believed that the various speed ranges at 
Which the remainder of the speed responsive ele 
ments of device-ES engage: their several asso 
ciated: contact segments - may readily be deter. 
mined-from an inspection of curves a, b and c 
of Fig.1 taken in connection with the foregoing 
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description of the determination of such speed 
ranges for Speed responsive elements 5 and 6: .. 
For convenience, however, I have listed the speed 
ranges of the various contact segments associated 
With the Speed responsive-elements of device'ES 
in the following table: - 

Speed responsive element Contact Speed . 
- segment range 

. . . . - 20 0-22 

15.-1.------- - - - - - - '...". 21, 22-32 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 22, 32-52. 

- 23 52-90 
. . . . . . . ... 24 0-22 

25, 22-32 
16------------------- - - - - - - - - - - - - - - - - - - - -------- - 26, 32-34 

27. 34-52 
28. - 

--- 29, 73-90 
7---------------- 30. 0-34; 

- - - - r - - - - r - - - - - - - - - - . . . . . . . . . 3. 34-43 

- 32° 43573 . 
. 33.1 .. 73-90. 

----------------------------------------- - - - - - - 34 0.43 
- 35 43-90 

Each of the contact segments 20 to 35, inclu 
sive, of device ES is connected to a different one 
of the previously mentioned terminal wires 58 
to 43, inclusive, (see Fig.2). 

In explaining the operation of the apparatus 
75 embodying my invention, I shall refer to classa. 

band c trains, indicating in each case that the 

6.73. 
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train-carried apparatus embodying my invention 
is conditioned by the selecting means to provide 
the proper signal indication for the particular 
class of trains named. For example, when speak 
ing of class a trains it will be assumed that the 
Selector lever S.L. occupies its a position, for class 
b trains it occupies its b position, and for class c 
trains it occupies its c position. 
I shall assume first that a train provided with 

apparatuS embodying my invention and herein 
before described is traversing a section at least 
six blocks removed from an occupied section, as 
for example, section K-L, with section D-E oc 
cupied in advance. When a train traverses such 
Section, the train-carried coils 3 and 4 receive 
from the rails trackway energy of the form which 
causes decoding relays DR and DRT to be picked 
up. This is the condition in which the apparatus 
is illustrated in Fig. 2, and in this condition of 
the apparatus, cab signal CS is caused to display 
its "clear' aspect by virtue of an energizing cir 
cuit for signal unit Lif, which circuit may be 
traced from terminal B through front contact 36 
of relay DRT, front contact 37 of relay DR, and 
the filament of signal unit Li of signal CS to 
terminal C. Irrespective of the speed and class 
of the train signaled, all trains are provided with 
a 'clear' indication when decoding relay DR is 
picked up since, as is readily apparent from an 
inspection of the curves of Fig. 1, a brake ap 
plication is not required in the block being 
traversed or in the block next in advance to 
bring a train moving at or below its maximum 
authorized Speed to a stop short of the next 
occupied block. 
When, however, the train traverses section 

J-K and receives the form of trackway energy 
Which causes relays DR2 and DRT to be picked 
up, then cab signal CS is caused to display its 
"clear' aspect to trains of classes a and birrespec 
tive of their Speed and to class c trains when 
trains of the latter class operate below 43 miles 
per hour, but in the event that class c trains 
Operate in excess of 43 miles per hour in section 
J-K, then signal CS is controlled to display its 
"brake next' aspect. 
The above-mentioned Speed control of signal 

CS is established for the train in section J-K 
through the medium of device ES and selector 
lever SL in the following manner. With relays 
DR2 and DR picked up, if the train is operating 
in Section J-K at a Speed less than 43 miles per 
hour, a circuit is established from terminal B 
through front contact 36 of relay DR7, back con 
tact 38 of relay DR, front contact 39 of relay 
DR6, Speed responsive element 8 of device ES, 
contact segment 34, terminal wire 43, wire 4 and 
the filament of Signal unit Li of signal CS to 
terminal C. If, however, the train operates in 
Section J-K at a speed in excess of 43 miles 
per hour, then a circuit similar to the circuit just 
traced is completed up to speed responsive ele 
ment 8 of device ES, and then passes from speed 
responsive element 8 through contact segment. 
35, terminal wire 44, contact element 64 of lever 
SLI (which connects together terminal wires 44 
and 43 in the a position of the lever) or contact 
element 2 of lever SL (which connects together 
terminal wires 44 and 43 as well as terminal wires 
45, 46, 4 and 48 in the b position of the lever), 
terminal Wire 43, wire 41, and the filament of 
signal unit I of signal CS to terminal C; or from 
speed responsive element f8 through contact seg 
ment 35, terminal wire 64, contact element 76 of 
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c position of the lever), jumper wire 6 contact 
element 8 of lever SL (which engages terminal 
Wire 55 in the c position of the lever) terminal 
Wire 55, Wire 63, and the filament of signal unit 
T.2 of signal CS to terminal C. It is readily ap 
parent, therefore, that signal CS is controlled to 
display its "clear' aspect to trains of classes a 
and b in Section J-Kirrespective of the speed of 
Such trains; and that such signal is controlled to 
display its “clear' or “brake next' aspect to class 
c trains according as such trains are operating 
at a Speed below or in excess of 43 miles per hour. 
The class c trains are signaled in a manner 
which differs from the other classes of trains 
Since the braking-distance curve for class c 
trains (see Fig. 1) indicates that braking will be 
necessary in the block next in advance of the 
Section being traversed so that the speed of such 
trains may be reduced to below 43 miles per hour 
at the end of such advance section. In this man 
ner, the enginemen of class c trains are warned 
in advance of a brake application if such trains 
Operate in Section J-K at a speed in excess of 
43 miles per hour and hence may permit such 
trains to reduce speed by allowing the trains to 
drift under reduced power, thereby avoiding the 
necessity of brake applications. 

If, now, the train is traversing section H-J so 
that relays DR3 and DR7 are picked up in re 
Sponse to the form of energy picked up from the 
rails of Such Section, then class a trains are pro 
vided with "clear” or with "brake next' aspects 
according as such trains are operating less than 
or in excess of 73 miles per hour, class b trains 
are provided with "clear' aspects irrespective of 
Speed; and class c trains are provided with 
"clear,' "brake next' or “brake' indications 
according as Such trains are operating in the 
0-34, 34-43, or 43-maximum miles per hour speed 
ranges, respectively. 
The above-mentioned control of the various 

aspects displayed by signal CS is established in 
accordance With the speed of the train in section 
H-J and the position of selector lever SL by 
Virtue of the cooperation of device ES and lever 
SL in Setting up one or another of a plurality of 
control circuits which have the following circuit 
elements in common; terminal B, front contact 
36 of relay DRI, back contact 38 of relay DR, 
back contact 85 of relay DR2, front contact 86 of 
relay DR3 and speed responsive element 7 of de 
Vice ES, but which circuits extend from element 

to signal CS and to terminal C through one 
or another of a plurality of branch circuit paths 
controlled by the speed of the train and by the 
position of lever SL. 
With lever SL, in its a position and the train 

Operating in Section H-J at a speed less than 73 
miles per hour, a first branch circuit path is 
established for illuminating unit Li of signal CS 
irrespective of the particular one of the contact 
Segments 30, 3 or 32 of device ES that is en 
gaged by element 1, since, as is readily apparent 
from an inspection of Fig. 2, terminal wires 46 
and 47, which are connected respectively to con 
tact segments 3 f and 32 of device ES, are con 
nected by contact element 65 of lever SL to termi 
nal wire 45, and terminal wire 45 not only is 
connected to contact segment 30 of device ES but 
also is connected through wire 4f to unit Li and 
to terminal C. When the train operates in the 
73-maximum speed range, however, another 
branch circuit path is set up which extends from 
element fil through contact segment 33 of de 
vice ES, terminal wire 48, contact element 66 of . 
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lever SL, jumper wire 60, contact element 70 of 
lever SL, terminal wire 55, Wire 63, and unit 
2 to terminal C. With Selector lever ST 

in its b position, wherein contact element 2 
connects together terminal wires 45, 46, 47 and 
48, it can be seen that irrespective of the par 
ticular contact segment 3, 3, 32 or 33 engaged 
by element 7, a branch circuit is established for 
illuminating unit Li since terminal wire 45 is 
connected to the other terminal wires 46, 47 and 
48 and also is connected through Wire 4 to unit 
Ll and to terminal C. When selector lever SI is 
moved to its C position, a first branch path may 
be established for unit L of signal CS extending 
from element through contact segment 3 of 
device ES, terminal wire 45, wire 4, and unit Li 
to terminal C; a second branch path may be 
established extending from element 7 through 
contact segment 3 of device ES, terminal wire 
46, contact element 77 of lever SL, jumper wire 
6, contact element 8 of lever SL, terminal Wire 
55, wire 63 and unit L2 to terminal C; or a third 
branch path may be established from element 7 
through contact segment 32 or 33 and its asso 
ciated terminal Wire 47 or 48, respectively, con 
tact element 78 of lever SL, jumper wire 83, con 
tact element 82 of lever SL, terminal Wire 58, 
Wire 42 and unit L3 of signal CS to terminal C, 
From the foregoing, it is readily apparent that 

Speed responsive element ES and selector lever 
SI COOperate in governing the circuits control 
ling signal CS to signal trains operating in sec 
tion H-J in accordance with the class of train 
signaled and the Speed at which such train op 
erates. It is further apparent that the control 
of the aspects displayed by signal CS to each 
of the three classes of trains is determined in 
accordance with the braking-distance curves rep 
resented in Fig. 1 for the particular class of train 
Signaled. Thus, class a trains are provided with 
a “clear' indication in Section H J When such 
trains operate at a speed less than 73 miles per 
hour Since it can be Seen from an inspection of 
curve a of Fig. 1 that no braking is necessary at 
this Speed in the block being traversed or the 
block next in advance, but Such trains are pro 
vided with a "brake next' aspect in section H-J 
When Such trainS Operate at a speed in excess 
of 73 miles per hour, this a Spect being displayed 
to indicate that the train is operating in the 
Section at a speed in excess of that permitted at 
the exit end of the Section next in advance so 
that if such Speed is continued, a brake appli 
cation Will be necessary in the advance Section. 
Class b trains are provided with "clear' aspects 
irrespective of Speed since their braking-distance 
curve (see Fig. 1) indicates that no braking is 
necessary in the Section being traversed or in 
the section next in advance. Class C trains are 
provided in section H-J with a “brake' aspect 
when such trains operate at a speed in excess of 
43 miles per hour since Such speed is in exceSS 
of the speed permitted in such section by the 
braking-distance curve for Such train; are pro 
vided with a "brake next' aspect when such 
trains operate in the 34-43 miles per hour speed 
range since curve c of Fig. 1 indicates that class 
c trains operating in that speed range will be 
required to brake in the Section next in advance 
so that the speed may be reduced to below 34 
miles per hour in the next Section; and are pro 
vided with “clear' aspects in the event such 
trains operate in the 0-34 mile per hour range 
since it is apparent from an inspection of curve 
ce that no braking will be required at that Speed 
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by class c trains in the section being traversed 
and in the section next in advance. 

Similarly, when a train is traversing section 
G-H and picks up the form of trackway energy 
from the rails which causes relaySDR4 and DRT 
to be energized, then class a trains are provided 
with a “clear,' 'brake next' or "brake' aspect 
according as Such trains are Operating in the 
0-53, 53-73 or 73-maximum miles per hour speed 
ranges, respectively; class b trains are provided 
with a “clear’ or a “brake next' aspect accord 
ing as Such trains are operating less than or 
in excess of 32 miles per hour; and class c trains 
are provided with “clear', 'brake next' or 
“brake' aspects according as such trains are op 
erating in the 0-22, 22-34, or over 34 miles per 
hour speed ranges, respectively. This control of 
the aspects of signal CS is established by the 
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setting up of one or another of a plurality of 
circuits each of which includes the following 
circuit elements in common; terminal B, front 
contact 36 of relay DR, back contact 38 of relay 
DR, back contact 85 of relay DR2, back contact 
87 of relay DR3, front contact 88 of relay DR4 
and speed responsive element 6 of device ES, 
but which circuits traverse individual branch 
paths governed jointly by the Speed of the train 
and by the position of lever SI and extending 
from element 6 through signal CS to terminal C. 
When lever SL is in its a position and the 

train Operates in Section G-H. at a Speed less 
than 53 miles per hour, a first branch circuit path 
is established for unit Li of signal CS. This 
branch path includes terminal wire 49, which is 
connected through wire 4 to unit Li and to ter 
minal C, hence it is apparent from an inspection 
of Fig. 2 that since terminal wire 49 is connected 
to contact segments 24, 25, 26 and 27 of device 
ES (being connected directly to contact segment 
24 and being connected to the other contact seg 
ments through the medium Of contact element 
6 of lever SL and terminal wires 50, 5 and 52 
connected to contact segments 25, 26 and 27, 
respectively), this first branch path is established 
whenever contact segment 24, 25, 26 or 27 is 
engaged by element 6 of device ES and lever 
SL is in its a position. A Second branch path is 
established when the train operates in a 53-73 
miles per hour. Speed range, this circuit path 
extending from element 6 through contact seg 
ment 28 of device ES, terminal wire 53, contact 
element 68 of lever SL, jumper wire 60, contact 
element, 7 of lever SL, terminal Wire 55, Wire 
63 and unit 2 of signal CS to terminal C. In 
the 73-maximum speed range, a third branch 
path is completed which extends from element 
6 through contact segment 29 of device ES, ter 
minal wire 54, contact element 69 of lever SL, 
jumper wire 62, contact element 7 of lever SL, 
terminal Wire 58, wire 42 and unit L3 of Signal 
CS to terminal C. 
When selector lever ST, is in its b position, 

contact element 3 of lever S connects terminal 
Wire 50 to terminal wire 49 So that whenever 
element 6 engages either contact segment 24 
or 25 of device ES, a circuit path is established 
extending from element 6 and passing through 
terminal wire 49, Wire 4 and unit I of signal 
CS to terminal C. Whenever element 6 engages 
contact segment 25, 26, 27 or 28, however, an 
other circuit path is established since contact 
element 4 of lever SL connects terminal Wires 
5, 52, 53 and 54 (connected respectively to the 
named contact segments of device ES) to ter 
minal wire 55, which wire is connected through 



S 
wire 63 to unit 2 of signal CS and to terminal C. 
When selector lever SL is operated to its c po 

Sition, a first circuit path may be completed ex 
tending fronn element, S through contact seg 
ment 24 of device ES, terminal wire 49, wire 4 
and urit of signal CS to terminal C. Another 
circuit path may be completed extending from 
element, 6through contact segment 25 or 26 and 
its associated terminal wire 5) or 5, respectively, 
contact element S of lever SL, jumper wire 6, 
contact element 8 of lever SL, terminal wire 55, 
Wire 3 and unit L2 of signal CS to terminal C. A 
Still different circuit path may be established 
from element S through contact segment 27, 28 
or 29 of device ES, terminal wire 52, 53 or 54, 
contact element 8 of lever SL, jumper wire 83, 
contact element, 82 of lever SL, terminal wire 53, 
Wire 32 and Signal unit L3 to terrainal C. 
From the foregoing detailed tracing of the plu 

rality of circuits one or another of Which is set 
up when the train occupies Section G-H, it is 
readily apparent that the Selector lever S and 
speed responsive device ES cooperate to selective 
ly control the aspects displayed by signal CS in 
the manner set forth hereinbefore. The utility 
and meaning of these various aspects provided 
for the several classes of trains in Section G-H. 
are believed to be readily apparent from the fore 
going description of the utility and meaning of 
the corresponding aspects provided for the train 
in section H-J. 

If a train traverses section F-G so that 
relays DR5 and DR are picked up in response 
to the form of track Way energy received from 
the rails, then class a trains are provided with 
"brake next' or “orake' aspects according as 
Such trains are travelling in the 0-52 or 52 
maximura miles per hour Speed range; class b 
trans are provided with "brake next' or "brake' 
aspects according as such trains are travel 
ling in the 0-32 or 32-maximum milies per hour 
speed range; and class c trains are provided 
With “brake next' or “brake' aspects according 
as such trains operate in tihe 0-22 or 22-maxi 
mum milies per hour speed range. Signal CS 
is caused to display the above-mentioned aspects 
to trains in Section F-G by virtue of the coop 
erative action of device ES and selector lever SL 
in Selectively completing one or another of a plu 
rality of circuits all of which have the following 5 
circuit elements in common; terriinal B, front 
contact 36 of relay Dir, back contact 38 of relay 
DR, , back contact S5 of relay DR6, back contact 
87 of relay DR5, back contact 39 of relay DR4, 
front contact 99 of relay DR3 and speed respon 
sive element 5 of device ES, but which circuits 
are selectively completed over branch circuit 
paths controlled jointly by device ES and lever 
SL, and extending from element 5 through Sig 
nai CS to terminal C. 
When selector lever S is in its a position and 

the train traverses section F-G at a speed below 
52 milies per hour, a circuit path is completed 
for unit L2 of signal CS. This circuit path in 
cludes terminal wire 55, which is connected 
through wire $3 to unit L2 of signal CS and to 
terminal C, and it follows that since terminal 
wire 55 is connected directly to contact segment 
20 of device ES and is connected to contact seg 
ments 2 and 22 of device ES through the me 
dium of contact element 70 of selector lever St. 
and terminal wires 5S and 57, which wires are in 
turn connected to contact segments 2 and 22, 
such circuit path is completed whenever element 
5 of device ES engages contact segment 20, 2 

5 

10. 

5 

20 

25 

30 

40 

55 

60 

65 

70 

75 

2,249,015 
or 22 of device ES. When the train operates at a 
Speed in excess of 52 miles per hour, a brancil 
circuit path is completed extending from ele 
ment 5 through contact segment 23 of device 
ES, terminal wire 58, wire 42 and unit L3 of 
Signal CS to terminal C. 

If lever SL is in its b position and the train 
traverses section F-G at a speed below 32 miles 
per hour, a circuit path is completed extending 
from element 5 of device ES through contact 
segment 2 of device ES and terminal wire 55 to 
Wire 63, or through contact segment 2 of de 
Vice ES, terminal wire 56, contact element 4 of 
lever SL and terminal Wire 55 to wire 63, through 
Wire 63 to unit L2 of signal CS and to terminal 
C. If, however, the train operates at a speed in 
excess of 32 miles per hour, then a circuit path 
is completed for unit L3 of signal CS, this path 
including terminal wire 58, wire 42, unit L3 and 
terminal C, and since terminal wire 58 is con 
nected directly to contact segment 23 of device 
ES and also is connected to contact segment 22 
of device ES through contact element 5 of lever 
ES and terminal wire 5i, it can be seen that this 
circuit path is completed whenever either con 
tact segment 22 or 23 is engaged by element 5. 
In the event that lever SL is in its c posi 

tion While the train traverses section F-G at a 
Speed below 22 miles per hour, a circuit path is 
completed extending from element 5 through 
contact segment 20 of device ES, terminal Wire 
55, wire 63 and unit L2 to terminal C. However, 
if the train operates at a speed in excess of 22 
miles per hour, a circuit path is completed for 
unit L3 of signal CS, this path including terminal 
Wire 58, Wire 42, unit L3 and terminal C. AS is 
readily apparent from an inspection of Fig. 2, 
terminal Wire 58 is connected directly to contact 
segment 23 of device ES and is connected also to 
contact segments 2 and 22 of device ES through 
the medium of contact element 82 of lever SL and 
terminal wires 56 and 57, respectively, and it 
follows that the mentioned circuit path of unit 
T.3 of signal CS is completed wehenver a class c 
train operates in section F-G at a speed in ex 
cess of 22 miles per hour so that element 5 en 
gages contact segment 2, 22 or 23. 
From the foregoing detailed tracing of the 

plurality of circuits one or another of which is 
established When a train traverses section F. G., 
it can be seen that the particular aspect that is 
displayed by signal CS to a train is determined 
both by the speed at which the train is operating 
and also by the position of the selector lever SL, 
It should be noted that the least restrictive as 
pect displayed the trains in section F-G is the 
"brake next' aspect since all trains irrespective 
of class should be prepared for a brake applica 
tion in the section next in advance in order to 
bring Such trains to a stop in such block short 
of the Occupied block. 
In section E-F, all trains irrespective of class 

are provided with a "restricting' aspect by vir 
tue of an energizing circuit which may be traced 
from terminal B through front contact 36 of 
relay DR, back contact 38 of relay DR, back 
contact 85 of relay DR2, back contact 87 of relay 
DR3, back contact 89 of relay DR4, back contact 
9 of relay DR5, front contact 92 of relay DR6 
and the filament of signal unit L4 of signal CS 
to terminal C. This aspect is common to all 
classes of trains since each train should be pre 
pared to stop short of the entrance of the next 
block. . 

If a train follows another train in a block, 
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then the trackway energy is shunted away from 
the following train and all decoding relays car 
ried thereby are released so that irrespective of 
class all following trains in an occupied block 
are provided with a “stop' aspect by virtue of 
an energizing circuit Which extends from ter 
minal B through back contact 93 of relay DRT 
and the filament of signal uint L5 of signal CS 
to terminal C. This aspect is common since all 
following trains are required to proceed with care 
and should be prepared to stop short of the pre 
ceding train in the block. - - - -- . . . . . . . . . 
From the foregoing, it is readily apparent that 

apparatus embodying my invention provides 
means whereby the signal aspects provided for 
each of several different classes of trains oper 
atting on a track Way may be adjusted to the para 
ticular braking characteristics of each of the 
several classes and to the speed at which trains 
of such classes operate. It follows, therefore, 
that the spacing of trains on a stretch of track 
may be adjusted to the braking characteristics of 
each individual train and need not be adjusted 
to the braking requirements of the class of trains 
most difficult to stop, so that as a result the 
capacity of the track may be materially increased. 
While I have assumed specific values for dif 

ferent speeds and braking distances and have 
assumed a classification of trains based upon 
certain illustrated braking-distance curves, it is 
to be understood that such values, classes and 
curves have been selected merely for the purpose 
of illustration and that in practicing my inven 
tion the braking-distance curves and classes of 
trains may be selected to conform within limits, 
of course, to the particular conditions desired. . . . 

In addition, it should be understood that while 
my invention has been described in connection 
with a signaling system wherein five indications 
are utilized to control traffic over sections six 
blocks in the rear of an occupied section, the 
scope of my invention is in no way limited to such 
system, but embraces systems employed to con 
trol any number of indications (preferably three 
or more) controlling traffic in four or more blocks 
in the rear of an occupied section. . . . . . . 
Although I have herein shown and described 

only one form of railway traffic controlling appa 
ratus embodying my invention, it is to be under 
stood that various changes and modifications may 
be made therein within the scope of the ap 
pended 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 of the 
type adapted to be employed in conjunction. With 
a stretch of trackway to the rails of which is Sup 
plied one or another of a plurality of different 
forms of trackway energy in accordance With 
traffic conditions in advance, comprising the com 
bination. With train-carried means for receiving 
energy from the track rails and control means 
operated by energy Supplied from said receiving 
means and selectively responsive to each of Said 
different forms of trackway energy, of a train 
carried multiple indication signal having a clear 
indication and a plurality of restrictive indica 
tions, circuit means controlled by said control 
means for selectively controlling said signal, and 
a multiple position manually operable Selector 
lever having contacts interposed in said circuit 
means and effective to condition said signal to 
display a restrictive indication at one or another 
of a plurality of distances in the rear of a danger 
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condition on the trackway according as said se 
lector lever is in one or another of its positions. 

2. Railway traffic controlling apparatus of the 
type adapted to be employed in conjunction with 
a stretch of trackway to the rails of which is sup 
plied one or another of a plurality of different 
forms of trackway energy in accordance with 
traffic conditions in advance, comprising the com 
bination with train-carried means for receiving 
energy from the rails of the trackway and control 
means operated by energy received by said re 
ceiving means and selectively responsive to each 
of said different forms of trackway energy, of a 
train-carried governing device having a plurality 
of distinctive control conditions including a clear 
and a restrictive condition, circuit means con 
trolled by said control means for controlling said 
governing device to one or another of its said . 
plurality of control conditions in accordance with 
the form of trackway energy received from the 
track rails, and train-carried selecting means 
having a plurality of conditions one for each of a 
plurality of classes of trains arranged according 
to braking characteristics and manually adjust 
able to selectively determine which of said plu 
rality of control conditions of said governing de 
vice shall be controlled by said control means in 
response to each form of trackway energy for 
controlling in accordance with the condition of 
said selecting means the distance in the rear of 
another train on the stretch that said signal dis 
plays its restrictive indication in order that the 
Spacing of trains on said stretch may be adjusted 
to the particular braking characteristics of the 
class of train to which the signal is assigned to 
control, . . . . . . . . . . 

3. Railway traffic controlling apparatus of the 
type adapted to be employed in conjunction with 
a stretch of trackway to the rails of which is 
supplied one or another of a plurality of differ 
ent forms of trackway energy in accordance with 
traffic conditions on said stretch, comprising 
the combination with train-carried means for re 
ceiving energy from the track rails and a train 
carried governing device having a plurality of 
different control conditions including a clear and 
a restricting condition, of control means oper 
ated by energy supplied from said receiving means 
and selectively responsive to each of said different 
forms of trackway energy, circuit controlling 
means responsive to the speed of the train, circuit 
means controlled jointly by said trackway energy 
responsive control means and by said speed re 
Sponsive control means for controlling said gov 
erning device to its clear or its restricting condi 
tion in accordance with the form of trackway 
energy received from the track rails and the speed 
of the train, and selecting means manually oper 
able to one or another of a plurality of conditions 
one for each of a plurality of classes of trains ar 
ranged according to certain characteristics, said 
Selecting means having means controlled in ac 
cordance with the position of said selecting means 
for modifying the control exerted over said gov 
erning device by said circuit means to cause the 
distance in the rear of danger condition on the 
trackway that a restrictive indication of said gov 
erning device is displayed to be varied in ac 
Cordance With certain characteristic features of 
the different classes of trains. ... . . . . . 

4. Railway traffic controlling apparatus of the 
class wherein train-carried trackway energy re 
Sponsive means is selectively controlled in re 
Sponse to trackWay energy of one or another of a 
plurality of different forms of energy received 
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from the trackway and said energy responsive 
means selectively controls in accordance with the 
form of the received trackway energy one or an 
other of a plurality of circuits one for each of a 
plurality of control units of a train-carried visual 
signaling device, said signaling device having a 
clear and a restrictive indication, characterized 
by the fact that there is combined with said track 
Way energy responsive means a manually adjust 
able selector lever having a plurality of selecting 
positions and having means controlled in accord 
ance with the position of said Selector lever for 
modifying the control established by said energy 
responsive means over the circuits of said sig 
naling device to condition said signaling device 
to display its restrictive indication for One or an 
other of a plurality of distances on the stretch ac 
cording as said selector lever is in one or another 
of its plurality of selecting positions. 

5. Railway traffic controlling apparatus of the 
class wherein train-carried trackway energy re 
sponsive means is selectively controlled in re 
Sponse to trackway energy of one or another of 
a plurality of different forms of energy received 
from the trackway and said energy responsive 
means selectively establishes in accordance with 
the form of the received trackway energy One or 
another of a plurality of circuits one for each of a 
plurality of control units of a train-carried visual 
signaling device, said signaling device having a 
clear and a restrictive indication, characterized 
by the fact that said circuits of said signaling de 
vice are carried through contacts operated by an 
adjustable selector having a plurality of selecting 
positions and further that the contacts of said 
Selector are Selectively interposed into or cut out 
of one or another of said circuits according as said 
selector is in one or another of its plurality of Se 
lecting positions whereby to condition said sig 
naling device to display its restrictive indication 
for one or another of a plurality of distances in 
the rear of another train on the stretch according 
as said selector is in one or another of its plu 
rality of selecting positions. 

6. Railway traffic controlling apparatus of the 
class wherein train-carried trackway energy re 
sponsive means is selectively controlled in re 
sponse to trackway energy of One or another of 
a plurality of different forms of energy received 
from the track Way and said energy responsive 
means selectively establishes in accordance with 
the form of the received trackway energy one or 
another of a plurality of circuits one for each of 
a plurality of indications of a train-carried visual 
signaling device, said signaling device having a 
clear and a restrictive indication, characterized 
by the fact that said circuits of said Signaling de 
vice are carried through contacts operated by an 
adjustable selector having a plurality of selecting 
positions one for each of a plurality of different 
classes of trains arranged according to certain 
characteristics and further that the contacts of 
said selector are selectively interposed into One or 
another of said circuits according as said selector 
is in one or another of its plurality of Selecting 
positions to condition said signaling device to dis 
play its restrictive indicaton for one or another 
of a plurality of distances in the rear of a danger 
condition in the Stretch and thus signal each of 
said classes of trains in a different manner. 

7. Railway traffic controlling apparatus of the 
class wherein train-carried trackway energy re 
sponsive means is selectively controlled in re 
sponse to trackway energy of one or another of 
a plurality of different forms of energy received 
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from the trackway and said energy responsive 
means selectively establishes in accordance with 
the form of the received trackway energy one or 
another of a plurality of circuits. One for each of 
a plurality of indications of a train-carried vis 
ual signaling device, said signaling device Com 
prising a clear and a restrictive indication char 
acterized by the fact that there is combined with 
said trackway energy responsive means a manu 
ally adjustable selector lever having a plurality 
of positions one for each of a plurality of differ 
ent classes of trains arranged according to cer 
tain characteristics and said selector lever hav 
ing contacts through which said circuits are car 
ried and which contacts are selectively inter 
posed into said circuits in accordance with the 
position of said lever for controlling the distance 
in the rear. of another train on the stretch that 
said signaling device displays its clear indica 
tion; : ". - . . 

8. Railway traffic controlling apparatus of the 
class wherein train-carried trackway energy re 
sponsive means is selectively controlled in re 
sponse to trackway-energy of one or another of a 
plurality of different forms of energy received 
from the trackway and said energy responsive 
means selectively establishes in accordance with 
the form of the received trackway energy one or 
another of a plurality of circuits one for each of 
a plurality of indications of a train-carried vis 
ual signaling device, said signaling device com 
prising a clear and a restrictive indication, char 
acterized by the fact that there is combined with 
said trackway energy responsive means an ad 
justable Selector lever having a plurality of po 
sitions. One for each of a plurality of different 
classes of trains and having contacts through 
which said circuits are carried and which con 
tacts are selectively interposed into or cut out of 
said circuits in accordance with the position of 
said lever for varying the distances in the rear of 
another train on the stretch that said signaling 
device displays its restrictive indication, whereby 
to enable each of said different classes of trains 
to be signaled in a manner which differs from 
the other classes and is dependent upon the po 
Sition of said selector lever. 

9. Railway traffic controlling apparatus of the 
type adapted to be employed in conjunction with 
a stretch of trackway to the rails of which is sup 
plied one or another of a plurality of different 
forms of trackway energy in accordance with 
traffic conditions in advance, comprising the 
combination with train-carried means for receiv 
ing energy from the rails of the trackway and 
control means operated by energy received by 
said receiving means and selectively responsive 
to each of said different forms of trackway en 
ergy, of a train-carried governing device having 
a plurality of distinctive control conditions in 
cluding a clear and a restrictive indication, cir 
cuit means controlled by said control means for 
controlling said governing device to one or an 
other of its said plurality of control conditions in 
accordance with the form of trackway energy re 
ceived from the track rails, and train-carried 
selecting means adjustable for selectively con 
trolling the distances in the rear of another 
train in the stretch that said governing device 
displays its restrictive. indication in response to 
each form of trackway energy, whereby to enable 
each of said plurality of forms of trackway en 
ergy to control said governing device in a differ 
ent manner. determined by the condition of said 
Selecting means for adjusting the condition to 
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which said governing device is controlled by each 
of said forms of trackway to the particular chair 
acteristics of different classes or types of trains. 

10. Train-carried apparatus of the type adapt 
ed to be controlled by control influences continu 
ously transmitted from the rails of a trackWay, 
comprising a train-carried governing device hav 
ing a plurality of distinctive conditions including 
a clear and a restrictive condition, means receiv 
ing energy from the rails of said trackway and 
selectively responsive to each different form of 
trackway energy received from the track rails, 
means responsive to the actual Speed of the train, 
other means responsive to the combined action of 
both said energy responsive and Speed responsive 
means for controlling said device to One or an 
other of its said distinctive conditions, and means 
on said train for selectively controlling the dis 
tances in the rear of another train on the stretch 
that said device is controlled to its restrictive 
condition by combined action of Said energy re 
sponsive means and said Speed responsive means, 
whereby the condition to which said device is 
controlled may be varied to conform to the dif 
ferent characteristic features of different trains. 

11. Train-carried apparatus of the type 
adapted to be controlled by trackway energy 
continuously transmitted from the rails of a 
trackway, comprising a train-carried governing 
device having a plurality of distinctive control 
conditions including a clear and a restrictive con 
dition, means operable by energy received from 
said trackway and selectively responsive to each 
different form of energy received from the track 
way, circuit controlling means Selectively respon 
sive to different ranges of speed of the train, cir 
cuit means controlled jointly by both of Said 
means for controlling said device to One or an 
other of its said plurality of distinctive condi 
tions, and other circuit controlling means oper 
able to one or another of a plurality of condi 
tions for selectively controlling the distances in 
the rear of another train on the Stretch that Said 
device is controlled to its restrictive condition 
by the combined action of said energy responsive 
and speed responsive means, whereby the Con 
dition to which said device is controlled in re 
sponse to each different form of trackway energy 
and to each range of train speed may be varied 
to conform to the varying braking conditions of 
different classes of trains. 

12. The apparatus of claim 4 further chair 
acterized by the fact that there is interposed in 
certain of the control circuits of the signaling 
device contacts of a speed controlled member 
responsive to the speed of the train whereby the 
control established by the track Way energy re 
sponsive means is modified jointly by the posi 

5 

20 

25 

30 

40 

45 

1 
tion of the selector lever and by the Speed of 
the train. 

13. The apparatus of claim 10 further char 
acterized by the fact that there is combined With 
said trackway energy responsive means and Said 
selector lever a speed responsive device having 
a plurality of contacts selectively closed in ac 
cordance with the speed of the train and Which 
contacts are selectively interposed into or cut out 
of the circuits of said signaling device in accord 
ance with the speed of the train whereby to en 
able each of said classes of trains to be signaled 
in a manner that differs from the other classes 
and is dependent jointly upon the position of the 
selector lever and upon the speed at which the 
train is operating. 

14. The apparatus of claim 10 further char 
acterized by the fact that there is combined With 
said trackway energy responsive means and Said 
Selector lever a speed responsive device having a 
plurality of contacts selectively closed in accord 
ance with the speed of the train and Which Con 
tacts are selectively interposed into or cut Out of 
one or another of the plurality of circuits of said 
signaling device in accordance with the Speed 
of the train for modifying the control exerted 
by said trackway energy responsive means Over 
said signaling device in response to each of Said 
plurality of forms of trackWay energy whereby 
to control said signaling device jointly in ac 
cordance with the form of trackway energy re 
ceived from the trackWay and the position of 
said selector lever and the Speed of the train. 

15. Train carried apparatus for use With a 
stretch of railway trackway divided into Suc 
Cessive adjoining track Sections Supplied With 
track circuit current having one or another of a 
plurality of characteristics depending upon traffic 
and/or track conditions in advance, comprising 
the combination. With means carried on a train 
for receiving track circuit current and control 
means energized thereby and selectively respon 
Sive to the characteristics of Such received cur 
rent, of a traffic controlling signal having a clear 
and a plurality of restricting indications, a se 
lector device having a plurality of conditions one 
for each of a plurality of classes of trains ar 
ranged according to braking characteristics, and 
a plurality of circuits for said signal selectively 
controlled by said control means in accordance 
With the characteristic of the received track cir 
cuit current to cause said signal to display re 
strictive indications for a different number of 
track Sections in the rear of an occupied section 
dependent upon the braking characteristics of 
the class of train signaled as determined by the 
condition of Said Selector device. 

JOHN W. LOGAN, Jr. 
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