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My invention relates to railway trafic con 
trolling apparatus, and particularly to appa 
governing means controlled by energy in 
the trackway. 

I will describe one form and arrangement 
of apparatus embodying my invention, and 
will then point out the novel features there 
of in claims. - 

| In the accompanying drawings, Fig. 1 is 
a view, partly diagrammatic, showing one 
forma of train carried governing apparatus 
embodying my invention. Fig. 2. is a dia 
grammatic view showing one form of track 
way apparatus adapted to co-operate with 
the governing apparatus shown in Fig. 1. 
Fig. 3 is a detail view showing a modifica 
tion of the device K shown in Fig.1. 

Similar reference characters refer to sim 
20 ilar parts in each of the views. Referring first to Fig. 2, the reference 

characters 1 and 1 designate the track rails 
of a railroad over which traffic normally 
moves in the direction indicated by the ar 
row. These rails are divided, by means of 
insulated joints 2, into a plurality of suc 
cessive track sections O-P, P-Q, etc. 
Each such section is provided with a source 
of track circuit current here shown as a 
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ence character T with an exponent corre 
sponding to the location and having its sec 
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track transformer designated by the refer 

ondary 7 constantly connected across the 
rails adjacent the exit end of the section. 
The primary 8 of each such transformer T 
is constantly supplied with alternating cur 
rent from some convenient source, such as 
an alternator N, over line wires 3 and 3. 
Interposed between one rail 1 and the sec 
Ontary 7 Of each track transformer is an im 
pedance 9 one function of which is to limit 
the output of the transformer when its ter 
minals are short-circuited by the wheels and 
axles of a train. Each section is further pro 
vided with a track relay here designated by 
the reference character R with a suitable ex 
}}9hent and connected across the rails adja 
ce:f the entrance end of the section. Each 
section is thus provided with a track cir 
Cirit conprising the secondary 7 of a track 
ti'ansforfer T, an impedance 9, a track re 
lay R. and the rails of the section in series. 

Means are also provided for supplying 

cul'rent with respect to each other. 

to the rails of each section in parallel a cur 
rent which I will hereinafter term a “local” 
Current. For this purpose each section is 
across the rails adjacent the entrance end of 
the section, a similar impedance 6 connected 
across the rails adjacent the exit end of the 
section, and a third similar impedance 5 
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provided with an impedance 4 connected 

60 

connected across the rails at an intermedi 
ate point in the Section. The immediate sup 
ply of local current for each section is the 
secondary 11 of a local transformer desig 
nated by the reference character U with an 
exponent corresponding to the location and 
the primary 10 of which is constantly sup 
plied with alternating current from alter 
nator N over line wires 3 and 3. 

Refering particularly to section O-P, one 
70 

local circuit passes from secondary 11 of lo 
cal transformer UF, through wire 12, front 
contact 13 of track relay Rº, wire 14, im 
pedance 6 in section O-P, through the rails 
of the section to impedance 4, thence by wire 

75 

15, front contact 16 of track relay RP and 
wire 17 back to transformer UP. This cir 
cuit is closed, of course, only when relay RF 
is energized. When this relay becomes de 
energized a second local circuit is closed and 
local current flows from secondary 11 of lo 
cal transformer UP, through wire 12, back 
contact 13 of track relay Rº, wire 15, im 
pedance 4 in section O-P, through the rails 
of the section to impedance 5, thence by wire 

80 - 

18, back contact 16 of track relay RP and 
wire 17 back to transformer UF. It is there 
fore clear that section O-P is supplied with 

-90 local current of one relative polarity, which 
I will term “normal relative polarity, 
throughout the length of the section, or with 
local current of the other relative polarity, 
which I will term “reverse” relative polar 
ity, between impedances 4 and 5, depending 
upon whether relay RP is energized or de-en 
ergized, that is, depending upon whether 
section P-Q is occupied or unoccupied. 

For purposes which will appear herein 
after... it is desirable to displace the phases 100 
of the track circuit current and the local 

This 
may be conveniently accomplished by making 
impedances 9 reactive impedances, thus caus 
ing the track circuit current to lag behind 
the voltage applied to the rails by the asso 
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ciated track transformers T, and making 
the impedances 4, 5 and 6 non-inductive re 
sistances, thus causing the local current to be 
substantially in phase with the voltage ap 
plied by the associated local transformers U. 
Since the local transformers and the track 
transformers are energized from the same 
source, the result is that the local current 
and track circuit current are displaced in 
phase. . . . 

Referring now to Fig. 1, the reference 
character V designates a railway vehicle 
which may be either a locomotive or a train. 

5 

20 
windings by current flowing in opposite di 

Located in front of the forward axle 27 on 
this vehicle are two magnetizable cores 19 
and 19, which are disposed above the two 
track rails respectively. These two cores 
are provided with windings 20 and 20, re 
spectively, and these windings are so con 
nected that the voltages induced in these 
rections in the two track rails are additive. 
These two windings I shall refer to collec 
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tively as a “track coil.’ At some other 
point, such as in the rear of the axle 27, are 
two other magnetizable cores 22 and 22º lo 
cated above the track rails and provided 
with two windings 23 and 23, respectively. 
These two windings are so connected that 
the voltages induced therein by current flow 
ing in the same direction in the track rails 
are additive. These windings I shall refer to 
hereinafter as the “local coil.’ 
The track coil is connected, through a 

suitable amplifying device 21, with one 
winding 26 of a three-position two-element 
relay G, which I shall call for purposes of 
convenience, the “main” relay. The local 

40 

45 

50 

55 

60 

coil is connected, also through a suitable am 
plifying apparatus 24, with the second 
winding 25 of main relay G. The relay G 
comprises a plurality of contact fingers 28, 
29, etc. These contact fingers are respon 
sive to the current or currents in windings 
25 and 26 of relay G in the following man 
ner: When the train is on a stretch of track 
which is supplied with track circuit current 
and with local current of normal relative 
polarity, voltages are induced in the track 
coil and the local coil. The resulting cur 
rents in windings 26 and 25 of relay G are 
displaced in phase and are in such relation 
that the contact fingers of relay G are 
swung toward the right in which case cer 
tain normal contacts are closed. When the 
train is on a stretch of track which is sup 
plied with track circuit current and with lo 
cal current of reverse relative polarity, the 
relation of the resulting currents in windings 
25 and 26 causes the contact fingers of relay 
G to be swung to the left in which case cer 
tain reverse contacts are closed. 
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When the 
train occupies a stretch of track from which 
the supply of either track circuit current or 
local current or both is discontinued, the re 
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sulting interruption of the current in one or 
both of the windings of relay G causes the 
contact fingers to assume an intermediate 
position in which case certain back contacts 
are closed. 
The operation of the apparatus thus far 

explained is as follows: As shown in Fig. 
2 the apparatus is in the condition corre 
sponding to the normal or unoccupied con 
dition of the stretch of track shown in the 
drawing. Under such conditions the rails of 
section O-P are supplied with track cir 
cuit current from transformer UP. Relay 
R is energized and local current of normal 
relative polarity is therefore supplied to the 
rails of section O-P'-throughout the length 
of the section from transformer UP. If now 
train V (see Fig. 1) enters the section O-P 
at point O, relay G is energized as ex 
plained hereinbefore, through the medium 
of the track coil and the local coil, in such 
a direction that the normal contacts on this 
relay are closed. . . . I will now assume that section P-Q is 
occupied by a train. Under these conditions, 
relay R is de-energized. The supply of 
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track circuit current to section O-P by 
transformer T is unaffected by this condi 
tion but the rails of section O-P are now 
supplied with local current of reverse rela 
tive polarity between impedances 4 and 5. 
and with no local current between imped 
ances 5 and 6. If vehicle W now enters sec 
tion O-P, the currents supplied to windings 
25 and 26 are in such direction and of such 
phase relation that the reverse contacts on 
relay G are closed. This condition persists 
until the train W passes the impedance 5. 
in section O-P. Beyond this impedance the 
interruption of the local current in the track 
rails causes an interruption of the current in 
winding 25 of relay G, which in turn causes relay G to become de-energized thus closing 
the back contacts of this relay. After the 
train enters section P-Q, the absence of 
track circuit current causes winding 26 of 
relay G to become de-energized and the re 
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lay therefore remains open as the train pro 
ceeds through section P-Q. . . . . 
To simplify the description, J have shown 

and described one specific arrangement of 
trackway circuits and apparatus, but it is 
understood that this particular composition 
is not essential to my invention and that any 
means for similarly controlling a train car 
ried relay by energy received from the track 
way could be substituted for the apparatus 
shown without affecting my invention. 
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The relay G controls, through the medium 
of certain apparatus which I will describe 
in detail hereinafter, a magnet valve M 
which in turn controls suitable governing 
mechanism such as the brakes on the train. 
The magnet valve M is a pin valve of the 
usual and well known type and comprises a 130 
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valve member 28 controlled by a winding 33. 
This valve comprises a valve body 34 con 
taining a valve chamber 29 and a second 
chamber 30 constantly connected with atmos 
phere by means of a port 32. The valve 
member 28 is normally biased by means of a 
spring 31 into a position wherein chamber 
29 communicates with chamber 30. When 
winding 33 is energized, however, valve 
member 28 is moved against the bias exerted 
by spring 31 into a position in which cham 
ber 29 is disconneeted from chamber 30. A 
brake pipe p is connected with chamber 29 
and is normally supplied with fluid pressure. 
Automatic brake application mechanis Automatic brake application mechanisia, 
forming no part of my present invention 
and omitted from the drawing for the sake. 
of simplicity is responsive to the pressure in 
this pipe p to apply the brakes in the usual 
manner when the pressure in pipe p is re 
duced. It is therefore clear that de-ener 
gization of magnet valve M results in vent 
ing pipe p to atmosphere through chainabel's 
29 and 30 and port 32 and applying the 
brakes. 
The reference character. A designates a 

source of constant potential such as a tur 
bine-driven generator. A second generator 
here designated by the reference character B. 
is connected with a moving part of the train 
in such a manner that the electro-motive 
force produced by this generator is propo'- 
tional to the speed of the train. The two 
generators are so designed that the electro 
motive force produced by generator B when 
the train is moving at maximum speed is 
less than the constant potential delivered by 
generator A. The two generator's A and B 
are connected in series opposition so that 
the voltage across their terminals, that is, the 
voltage between wires 110 and 111 is at all 
times inverely proportional to the speed of 
the train. These generators are provided 
with a circuit which passes from genei'ator A 
through wires 110 and 140, electro-respon 
sive device K, wire 141, indicator L, wires 
142 and 111, generator B, wires 92 and 143 
and back to generator A. This circuit, it 
will be noted, includes the indicatol L and 
the device IK in series. The indicator L in 
forms the engineer of the train speed. This 
indicator may be a voltmeter calibrated to 
read directly in miles per hour or may be of 
any other suitable form. The electro-respon 
sive device K controls certain contacts in 
response to the voltage between wires 110 
and 111 and hence in response to the train 
speed. As here shown this device compris’es 
a soienoid i 58 connected in series with indi- - 
'ator L and containing a magnetizable 
plunger 59. A contact finger 60, pivotally 
mounted at point 60° is controlled by this 
plunger and the parts are so disposed that 
when the train speed is below a low speed 
such as 15 milies per hour, the Solenoid wlhlich 

"akes as will be seen hereinafter. 

65. 

is then supplied with a high voltage draws 
the plunger upward against the force of 

i. 

gravity into a position wherein contact fin 
gel 60 engages three contact strips 61, 62 
and 63. If the train speed increases, the 
voltage applied to Solenoid 58, as explained 
hereinbefore, is reduced by an amount pro 
portional to the train speed and the plunger 
39 therefore is allowed to move downward. 
it will thus be clear that for any train speed 
there will be one, and only one position of 
finger 60. The various parts are so propor 
tioned that at speeds between 15 miles per 
hour and an intel mediate speed such as 45. 
miles pei' hour, finge'' 60 engages Only strips 
(32 and 63, at speeds between the interme 
diate speed and a high speed such as 60 
nìiles per hour, the finger 60 engages only 
strip 63, and at speeds above the high speed, 
as 60 miles per hour, finger 60 moves out of 

Ragenient with all the strips. 61, 62 and 63. 
should be noted that if the circuit for 

Solenoid 58 becomes open the device will 
open all its contacts, thus applying the 
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90 
In addition to the apparatus already de 

scribed the train is provided with a slow. 
acting relay H, an auxiliary relay J and 

reference characters C, D and E. ? 
Referring particularly to device C, the 

reference character 65 designates a rotatable 
shaft supported by aeans not shown in the 

three tinning devices hei'e designated by the 
· ..'. . --95 

drawing and provided with two contact 
canis 66 and 67 rigidly attached to the shaft 

Under normal conditions the shaft. 65 
10 

is biased, by leans of a spring 179 into the 
position shown in the drawing in which a 
projection 66 on can 66 engages a fixed 
stop 68 thus preventing further motion. 
Shaft. 65 is arranged to be moved longitudi 
naily by a centirifugal device 79. This device 
comprises a longitudinally fixed, rotatable 
shaft. 76 co-axial with shaft. 65 and adapted 
to be i'otated by a motor device 64. Rigidly 
attached to shaft. 76 is a collar 5. A sec 
ond collar 8, rotatable on shaft. 65, is adapt 
ed to at times, engage a collar 65 on shaft. 
65. Two weights T5 are attached by means 
of linkwoik to colla's 78 and 75. Under 
normal conditions shaft, 65 is biased to its 
left hand position by a Spring 77, but when 
notor device 64 is energized, shaft. 76 is ro 
tated, and weights 75 are caused by centrif. 
ugal foice to move away from shaft 6 thus 
casing collar 78 to engage projection 65 

longitudinally to and thereby move shaft 6i 
the right until the end of shaft (35 engages 
the end of shaft. 76, thereby preventing fur 
their longitudinal movement. Simultane 
ously friction between collar S and projec 
tiña 65 on shaft {65 will case slhaft 65 to 
rotate against the bias exerted by spring 179 
into a position wherein the projection 67 
on canh 6? engages à Second fixed stop 72. 
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The motor device 64 is so designed that its 
speed increases in accordance with increases 
in the magnitude of the voltage applied 
thereto and the length of time required for 
the device C to complete its stroke therefore 
varies with the voltage applied to Inotor de 

A contact finger 73 is adapted to 
engage cann (57 at all times and a similar 
contact finger 71 is adapted to engage the 

? g 

projection on can 67 only when device C is 
in its normal condition, that is, when motor 
device 64 is de-energized and the parts are 
in the position shown in the drawing. When 

15 

broken. A contact finger 74 engages came 
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motor device 64 rotates shaft 65, the projec 
tion on cann 67 moves out of engagement 
with contact finger 71 and contact 67-71 is 
66 at all times and a second contact finger 
70 is adapted to at all tines engage the pro 
jection 66 on this cann. When device C is 
in the normal position, contact finger 70 
does not engage calm 66 but if motor device 
64 is energized, the longitudinal movement 
of shaft. 65 due to the operation of centrif 
ugal device 79 moves cann 66 into engage 
ment with contact finger 70. As the motor 
device continues to operate, calm 66 is ro 
tated in a counter-clockwise direction as 
viewed in Fig. 1 and after a definite time 
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interval depending upon the proportion of 
the parts and the magnitude of the voltage 
applied to motor device 64, contact 70-66. 
is again broken by the movement of projec 
tion 66 out of engagement with finger 70. 
The timing device D is similar to timing 

device C except that the cam 67 is omitted, 
and a contact 80 similar in all respects to 
contact 71 for calm 67 of timing device C. 
is added for co-operation with cam 66 of 
timing device D. Clockwise motion of cam 
(66 is limited, in this device, by engagement 
of a pin 68 on cam 66 with stop 68. Timing 
device E is similar to device C except that 
contact finger 71 is omitted, and a contact 
finger 81 is provided which engages calm 67 
of device E as long as device E is energized. 
In addition to finger 80 provided to co 

50 

operate with can 66 as in device D, an auxil 
iary contact finger 82 is arranged to engage 
finger 70 when this finger is in contact 
with the projection on cam 66 of device E. 
The purposes and functions of these various 
contacts will be apparent as the description 
proceeds, - 

55 
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Although in the particular embodiment of 
iny invention herein illustrated the timing 
devices C, D and E are electrical devices, it 
should be understood that any other equiva 
lent forms of apparatus could be substituted 
for these devices without affecting the oper 
ation. . The reference character F designates a 
manually operable switch comprising two 
contacts 83-84 and 85-86. As shown in 
the drawing this switch is in its normal posi 
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tion and under this condition both these con 
tacts are open. When switch F is reversed, 
however, contacts 83-84 and 85-86 are both 
closed, - 

Under normal conditions, that is, when 
nain relay G is energized in the normal di 
I'ection, and switch F is in normal position, 
relays H and J and tinning devices C, D and 
F2 a 2'e de-energized. Under these circum 
stances a circuit is provided which passes 
from one terminal of generator A, through 
wires Il () and 8, contact 60-63 of device 
EK wire 88, nollinnal contact 89 of relay G, 
wire 90, winding 33 of magnet M, and wires 
S}l and 
that this circuit is closed only when relay 
(i is eiergized in the normal direction and 
the speed of the train is below 60 miles per 
hoti1. i f now the main relay G becomes en 
ergized in the reverse direction, the opening 
of normal contact 89 will de-energize magnet 

i and result in an automatic brake applica 
tion. If, however, 
vei'sal, as just before the titain enters the 
section next in the 'eat' of an occupied sec 
tion, the engineer reverses switch F, a cir 
cuit is closed which passes from generator 
A, through wires 110 and 100, contact 
4-66-80 of timing device E, wire 99, con 

tact 74-66-80 of timing device D, wire 97, 

92 back to genei'ator A. It is plain ??? 

5 

SO 

S5 

just previous to such re 
90 

motor device 64 of timing device C, wire 96, 
contact 83-84 of switch F. wire 95, normal 
contact 94 of main relay G, and wires 93 
and 92, back to generator A. 
vice C is therefore energized and immedi 
ately closes contact. 70-66 thereon. After a 
definite time interval, for example 10 sec 
Onds, this contact is again opened, as ex 
plained heleinbefore. Since motor device 
(34 is energized from a source of constant 
potential the time interval required for its 
operation is fixed and having been once ad 
justed is not variable. The closing of con 
tact. 70-66-74 of timing device C com 
pletes a pick-up circuit for slow-acting 
relay H and current flows from generator 
A, through wires 110 and 100, contact 

Timing de 
00: 

110 

74-66-80 of timing device E, wire 99, contact 
74-66-80 ottining device D. wire 98, con 
tact 74-66-70 of tinning device C, wire 101, 
normal contact 29 of relay G, wie 102, wind 
ing of Irelay H and wires 93 and 92 back 
to generator A. It will be clear that this 
circuit is closed only during the time in 
terval of 10 seconds during which contact 
70-66 of timing device C is closed. If be 
fore the expiration of this time interval, 
l'elay G becomes energized in the Ieverse di 
rection the timing device D becomes ener 
gized over a circuit which passes from gen 
erato' B, through wires 111 and 104, motor 
device 64 of timing device D, wire 105, re 
Verse contact i06 of relay G. Wire 107, front 
contact 108 of slow acting relay H, and 
wires 109 and 92 back to generator B. Of 
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course the pick-up circuit traced above for 
relay H is opened by the reversal of relay 
G, but relay H, being slow acting, remains 
closed for a short interval of time. The cir 
ctiit juist traced for timing device D being 
closed, this device becomes energized. Since 
motor device 64 of this timing device is en 
ergized from generator B, the voltage of 
which is proportional to the train speed, it 
follows that the time interval required for 
tinning device iD to complete its stroke is in 
versely proportional to the speed of the 
train. As soon as this device commences to 

stick circuit is closed for relay operate, a - * 

H which passes from generator A through 
wires 110 and 100, contact 74-66-80 of 
timing device E, wire 99, contact. 74-66-70 
of timing device D, wire i12, reverse contact 
28 of relay G, wire 113, front contact 114 of 
relay i, wires 115 and 103, winding of 
relay fi and wires 93 and 92 back to genera 
tor Å. Åt the expiration of the time in 
terval required for device D to operate, the 
opening of contact 70-66 will de-energize. 
relay H unless the train speed has been re 
duced to 45 miles per hour or less in which 
case l'elay H will be maintained in its en 
ergized condition over a circuit which passes. 
from generator A, through wires 110 and 
87, contact 60-62 of device K, wire 116, 
front contact 117 of relay H, wire 118, re 
verse contact 28 of relay G, wire 113, front 
contact. 114 of relay H, wire 115, winding 
of relay H, and wire 92, back to generator A. 
As soon as timing device D becomes en 

ergized, that is, as soon as relay G becomes 
i energized in the reverse direction, the en 
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gineer can restere switch F to its normal 
position, thus interrupting the circuit for 
timing device C which returns to its normal 
condition. As soon as this is accomplished, 
a circuit is established for magnet valve M 
over which current flows from generator 
A, through wires 110 and 100, contact 
--66-8) of timing device E, Wire 99, con 

tact --66-70 of timing device D, wires 
1 i2 and 119, contact 73–67-71 of timing 
device C, wire 90, winding 33 of magnet 
valve yi, and wires 91 and 92 back to gen 
erato A. Since this circuit includes con 
tact fi{5-70 of device D, it is obvious that 
the circuit will be inteirupted, subsequent 
to the energization of device D, at the ex 
piration of a time interval inversely propor 
tional to the train speed. If the train speed 
is 'eliced to below 45 miles per hour prior 
to such interiliption a brake application is 
prevented, magnet A then being energized 
y cul'ent which flows from generator A, F» A 

through wires 110 and 87, contact 60-62 
of die vice K, vivi 1 e 116, front contact 117 of 
relay it, vires 18, 112 and 119, contact 
73-6-1 of timing device C, wire 90, 
winiling 33 of magnet valve yi, and wires. 
91 and 92 back to generator A. The train 

is then allowed to proceed at speeds below 
45 miles per hour as long as relay G is en 
ergized in the reverse direction. • 
If main relay G is now de-energized, as 

by the train passing impedance 5 in the 
section next in Irear of an occupied section, 
the opening of reverse contact 106 thereon 
opens the circuit for timing device D which 
thereupon returns to its normal condition. 
Simultaneously the opening of reverse con 
tact 28 opens the circuit for relay H. This 
relay does not open its front contacts, how 
ever till the expiration of a definite time 
interval because of its slow acting charac 
teristics. For a short time interval, there 
fore, a circuit is closed which passes from 
generator B, through wires 111 and 120, 

70 
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motor device 64 of timing device E, wire 
121, front contact 122 of relay H, wire 123, 
back contact 94 of relay G, and wires 93 and 85 
92 back to generator B. The circuit just 
traced is provided with a branch which 
passes from wire 121, through contact 
73-67-81 of timing device E, back to wire 
123. It will be plain therefore that as soon 
as the device E is energized by the circuit 
just traced, contact 73-67-81 is closed 
and, thereafter relay H is removed from 

90 

the control of device E. This device then 
completes its stroke, the time required for 
this operation being inversely proportional 
to the speed of the train. The device is 
then maintained in its final position by the 
current through the branch just traced till relay G is energized. 
preliminary valve magnet circuit is closed 
which passes from generator A through 
wires 10 and 100, contact 74-66-82 of 
timing device E, wire 124, back contact 125 

95 

100 
As soon as timing device E is energized a 

05 

of relay J, wires 126 and 90, winding 33 of 
valve magnet M, and wires 91 and 92 back 
to generator A. After a time interval the 
duration of which is a function of the train 
speed, timing device E will open contact 
66-82. and the circuit just described will 
be opened, thus de-energizing magnet M 
and applying the brakes. This accurrence 
may be prevented if, prior to the expira 
tion of this time interval, the engineer re 
verses switch F. Relay J is then energized 
by current which flows from generator A, 
through wires 110 and 100, contact 74 
66-70 of timing device E, wires 127 and 
128, contact 86-85 of switch F, wire 129, 
winding of relay J, and wires 130 and 92, 
back to generator A. The Switch F may 
then be restored to its normal position and 
relay J will be retained in its energized con 
dition by a stick circuit which will pass 
from generator A, through wires 110 and 
100, contact 74-66-70 of timing device E, 
wires 127 and 128, front contact 131 of re lay J, wires 132 and 129, winding of relay 
J, and wires 130 and 92, back to generator. 
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A. It is therefore clear that relay J will 
be maintained in its energized condition, till 
the expiration of the time interval required 
for the operation of timing device. E. The 

10 

15 

energization of relay J closes a temporary 
circuit for magnet valve M which may be 
traced from generator A, through wire 110, 
front contact 125 of relay J, wires 126 and 
90, winding 33 of magnet valve M, and wires 
91 and 92 back to generator A. 
: If the train speed is below 15 miles per 
hour relay H is energized by current which 
flows from generator A, through wires 110 
and 87, contact 60-61 of device K, wire 103, 
winding of relay H and wires 93 and 92 
back to generator A. The energization of 
relay H completes a final valve magnet cir 
cuit which passes from generator A, through 
wires 110 and 87, contact 60-62 of device 

20 

25 

exceeds 15 miles 

K, wire 116, front contact 117 of relay H, 
wires 118, 112 and 119, contact 73-67-71 
of timing device C, wire 90, winding 33 of 
valve magnet M, and wires 91 and 92 back to 
generator Á. Under these conditions the 
train is allowed to proceed at any speed be 
low 15 miles per hour. 

per hour device K opens 
contact 60-61 thereon, thereby de-energiz 
ing relay H which in turn de-energizes valve 

... 30 magnet M and causes an automatic brake 
application. - - 

Under certain circumstances a dangerous 
condition might arise from the failure of 

35. 
one of the generators A or B. For ex 
ample, if a train is proceeding through an 
Occupied section, and generator B should be 
come short-circuited, the entire voltage of 
generator A would be applied to device K 

40 

45 

and this device would indicate a low speed. 
The train could the proceed at any speed 
without incuring an automatic brake appli 
cation. This is undesirable and to prevent 
its occurence I preferably construct the sole 
noid of device K as shown in Fig. 3. A 
member 133 is biased into the position 
shown in the drawing by a spring 34. In 
this position a projection 133° on member 

50 
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133 connects wire 110 with generator A. 
When the plunger 59 is gra???ually drawn 
upward against member 133, as by a de 
crease in the train speed under normal oper 
ating conditions, the Spring 134 prevents 
member 133 from being displaced and hence 
no change is made in the circuit controlled 
by projection 133". If however, the entire 
voltage of generator A is suddenly applied 
to winding 33, plunger 59 will be drawn 
sharply upward, and the considerable mo 
mentum of this plunger will then move 
member 133 upward against the bias of the 
spring 134 and open contact. 135-133°-136. 
As a result, energy will be disconnected 

65 

from the apparatus, valve magnet M will be 
de-energized, and the brakes will be applied. 
A trigger device 137 urged against plunger 

if the train speed 
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59 by a spring 138 will engage the lower end 
of the plunger and maintain it in its upper 
position, thus holding member 133 in such 
position that wire 110 is disconnected from 
generator A. - s 

tus as a whole, I will first assume that the 

- - - - - - 70 

In describing the operation of the appara 
section to the right of point Q in Fig. 2 is 
occupied by a train. As has been explained 
hereinbefore, section O-P is supplied with 
track circuit current and with local current 
of normal relative polarity. Section P-Q, 
is supplied with track circuit current 
throughout its length and with local cur 
rent of reverse relative polarity between 
impedances 4 and 5, but with no local cur 
rent from impedance 5 to impedance 6. 
Track circuit current is shunted away from 
that portion of the section to the right of Q 
which lies between the train occupying that 
section and point. Q. If now a train 

80 

85 

equipped with the apparatus illustrated in 
Fig.1 enter's section O-P at point O, main 
relay G is energized in the normal direction. 
The train is therefore allowed to proceed at 90: 
high speed. If the speed of the train ex-. 
ceeds 60 mile3 per hour, however, the open 
ing of contact 60—63 of device K de-ener 
gizes the valve magnet M and applies the 
brakes. If the train is proceeding at a speed 
less than 60 miles per hour and the supply 
of either track circuit current or local cur 
rent is discontinued, the consequent de-ener 
gization of relay G causes normal contact 
89 to open the circuit for magnet M and the 
brakes are applied. . . . ." 
As the train enters section P-Q, the re 

versal of the local current causes relay G to 
become energized in the reverse direction. 
Assuming that the engineer fails to make 

95 

00 

acknowledgement of this change by proper 
manipulation of switch F, the opening of 
normal contact 89 of relay G de-energizes 
magnet M and applies the brakes. If how 
ever just prior to the entrance of the train 
into section P-Q, the engineer operates 
switch F, timing device C is energized. This 
closes the pickup circuit for relay H. 
will be clear that if an interval of more than 
10 seconds elapses subsequent to the reversal 
of switch F and prior to the reversal of re 
lay G, relay H Will again be de-energized 
and the brakes will be applied when relay 
G does reverse. But if relay G reverses 
within this time limit of 10 seconds, an actu-- 
ating circuit is closed for timing device D. 
The operation of this device closes a stick 
circuit for relay H. This circuit is closed, 
however, only for a limited length of time, 
the duration of which is dependent upon the 
speed of the train. If, before the expiration 

t 

110 

s 5 
of this time interval, the speed of the train . 
is reduced below 45 miles per hour another 
stick circuit is closed for relay H including 
contact 60-62 of device K. Assoon as re- * 130 
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lay G has reversed, thus opening the high 
speed circuit for valve yi, the engineer may 
restore switch F to normal thus allowing de 
vice C to return to its normal position and 
close a circuit for valve magnet M. Which 
includes contact. 70-66 of device D. It is 
plain that this circuit is closed only during 
the variable time interval mentioned above 
at the expiration of which the magnet M 
will apply the brakes unless the speed is be 
low 45 miles per hoUr. If the speed is be. 
low 45 miles per hour the medium Speed 
valve circuit is closed, including contact 
60-62 of device K and contact 67-71 of de 
vice C. The train is then allowed to pi'o- 
ceed at any speed less than 45 miles per 
hour. If, under these conditions, the local 
circuit is energized in the normal direction, 
as by the train passing out of the Section to 
the right of Q, the relay G will close its nor 
mal contact 89, thus closing the high speed 
valve circuit through contact 60-63 of de 
vice K and the train is then periitted to ac 
celerate to 60 milies per hour. If, however, 
while running under a medium speed re 
striction, relay G is de-energized, as by an 
interruption of track circuit current or by 
the train passing impedance 5, relay H Will 
be de-energized but, being slow acting, will 
hold its front contacts closed 
to energize timing device E. 
is subsequently energized over 
tact. 81-67-73. This closes the preliini 
nary low speed valve circuit over contact 
82-66-4 of timing device E and back con 
tact 125 of relay J. The contact 82-66 of 
timing device E is closed immediately foi 

log enough 
This device 
itS CVn. Con 

lowing the energization of this device but 
is subsequently opened at the expiration of a 
ariable time interyal the duration of which 

varies in accordance with the speed of the 
train. As soon as 'elay H opens its front 
contact 117, the intermediate valve circuit 
is opened and therefore as soon as contact 
82 -66 of device E is opened the brakes are 
applied by de-energization of magnet M. 
If, however, prior to the expiration of this 
interval, the engineman reverses Switch F. 
relay J is energized and is subsequently held 
in this position by a circuit which includes 
its own front contact. 131. The closing of 
front contact 125 of relay J completes a 
temporary low speed valve circuit for mag 
net M. if the train speed is reduced to be 
lowy 15 miles per hour, a pick-up circuit is 
closed for relay H which includes contact 
60-61 of device K. The Switch F may 
now be restored to normal and the Inagnet 
M will be energized over a circuit which in 
cludes front contact 117 of relay H. The 
train will then be allowed to proceed at 
speeds below 15 miles per hour. 
of the train exceeds 15 miles per hour, re 
lay H will be de-energized, which in turn 

If the speed 

will de-energize magnet M and apply the 
brakes. 

if, while the train is proceeding under 
55 . . 

this low speed limitation as in an occupied 
Section, relay G should become energized in 
the reverse direction as by the train in ad 
Vance moving out of the section, a stick cir 
cuit would be closed for relay H including 
reverse contact 28 of relay, G and the train 
would thereafter be permitted to accelerate 
to 45 miles per hour. If while traveling 
under the low speed restriction, the main 
I'elay G should become energized in the 
normal direction, the high speed valve cir 
cuit would be closed at normal contact 89 
of relay G and the train would be allowed to 
accelerate to 60 miles per hour. 
Wherever in the foregoing description I 

have stated that the brakes are applied by 
de-energization of magnet M it is understood 
that they may be subsequently released only 
when magnet M is re-energized. ..., 
- It is therefore clear that my invention pro 
vides Neans for continuously controlling the 
Sieed of a train in response to traffic condi 
tions in advance with a simple arrangement 
of apparatus which may be made rugged 
and accurate. It further appears that the 
apparatills is So arranged that any. failure : 
will result in an immediate brake applica 
tion which will stop the train. 
Although I have herein shown and de 

70 

6? 

85 

90 

95 

scribed only one form and arrangement of 
I'ailway traffic controlling apparatus ein 
bodying my invention, it is understood that 
various changes and modifications may be 
Inade therein within the scope of the ap 

l00 

pended claims without departing from the 
spirit and scope of my invention. 
Having thus described my invention what 
claim is: -, 
1. In combination on a vehicle, a gen 

erator adapted to supply a constant electro 
motive force, a second generator adapted to 
supply an electro-motive force the magnitade 
of which increases in response to increases 
in the speed of the vehicle. a plurality of 

110. 

normally closed contacts, means l'esponsive 
to the difference between the electro-motive 
forces of said generators for successively. 
opening said contacts as the speed of the 
vehicle increases, and governing means for 
the vehicle controlled by said contacts. 

2. In combination on a vehicle, means for. 
producing an electro-motive force the mag 
nitude of which decreases in response to in 
creases in the speed of the vehicle, a solenoid 
responsive to the magnitude of said electro 
motive force and provided with a recipro 
cable plunger, contacts controlled by said 
plunger, and governing means controlled by: 
said contacts. . . . . . . 

3. In combination on a vehicle, means for 

20 

125. 

producing an electro-motive force the mag 
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nitude of which decreases in response to in 
creases in the speed of the vehicle, a plu 
rality of normally closed contacts, means re 
sponsive to the magnitude of said electro 
motive force for successively opening said 
contacts as the Speed of the vehicle increases, 
and governing means for the vehicle con 
trolled by said contacts. 

4. In combination on a vehicle, means for 
producing an electro-motive force the mag 
nitude of which decreases in response to in 
creases in the speed of the vehicle, a plu 
rality of normally closed contacts, means re 
sponsive to the magnitude of said electro 
motive force for successively opening said 
contacts as the speed of the vehicle increases, 
means l'esponsive to traffic conditions in ad 
vance, and governing means controlled by 
said contacts and by said last mentioned 
MheamS. . - 

5. In combination on a vehicle, a gen 
erator adapted to supply a constant electro 
motive force, a second generator adapted to 
produce an electro-motive force the magni 
tude of which increases in response to in 
creases in the speed of the vehicle, an elec 
tro-responsive device, an electro-responsive 
indicator, and an electrical circuit includ 
ing said device and said indicator and said 
tWO generators in series opposition. 

6. In combination on a vehicle, a gen 
erator adapted to supply a constant electro 
motive force, a second generator adapted to 
produce an electro-motive force the magni 
tude of which varies in accordance with the 
speed of the vehicle, a device responsive to 
the difference of such electro-motive forces, 
a relay responsive to traffic conditions in ad 
vance, a magnet valve, and means controlled 
by said relay and said device for supplying 
energy to said magnet valve from said first 
generator. - 

7. In combination on a vehicle, means for 
producing an electro-motive force the mag 
nitude of which decreases in response to in 
creases in the speed of the vehicle, a device 
responsive to the magnitude of said electro 
motive force, a timing device, manually 
operable means for controlling said timing 
device, and brake application apparatus 
controlled by said first device and said tim 
ing device. - 

8. in combination on a vehicle, means for 
producing an electro-motive force the inag 
nitude of which decreases in response to in 
creases in the speed of the vehicle, a device 
l'esponsive to the magnitude of such electro 
motive force, a relay, manually operable 
means for energizing Said relay, means con 
trolled by said device for subsequently 
maintaining said relay in its energized con 
dition, and brake application apparatus 
controlled by said relay. - 
9. In combination on a vehicle, means 

for producing an electro-motive force the 

said relay in its energized condition, an 

i,626,486 : 

magnitude of which decreases in response 
to increases in the speed of the vehicle, a 
device responsive to the magnitude of such. 
electro-motive force, a normally open con 
tact, means for at times closing said con 
tact for a definite time interval, a relay, 
means including said contact for energiz 
ing said relay, means controlled by said de vice for subsequently maintaining said re 
lay i . ? ? 
application apparatus controlled by said 
relay. - · 

in its energized condition, and brake. 

70 

10. In combination on a vehicle, means 
for producing an electro-motive force the 
Imagnitude of which decreases in response 
to increases in the speed of the vehicle, a 

80 

device responsive to the magnitude of such 
electro-motive force, a contact, means for 
closing, said contact for a fixed time inter 
val and subsequently opening said contact, 
a relay, means including said contact for 
energizing said relay, means controlled by 
Said device for subsequently maintainin 
brake application apparatus controlled by 
said relay. . . 

85 

90 

11. In combination on a vehicle, means 
for producing an electro-motive force the 
magnitude of which decreases in response 

.95 

device responsive to the magnitude of such 
to increases in the speed of the vehicle, a 
electro-motive force, a contact, means for 
closing said contact for a fixed time inter 
val and subsequently opening said contact, 
a manually operable switch for actuating 
said second means, a relay, means includ 
ing Said i contact for energizing said relay, 
means controlled by said device for subse 
quently maintaining said relay in its ener 
gized condition, and brake application ap 
paratus controlled by said relay. . 

12. In combination on a vehicle, a con 
tact responsive to traffic conditions in ad 
vance, means for automatically applying 
the brakes when such contact is opened, and 
heans including an electric motor for at 
times preventing such brake application for 

100. 

105 

110 

a period of time the duration of which is 
dependent upon the speed of the vehicle. 

i 13. In combination on a vehicle, a con 
tact responsive to traffic conditions in ad 
vance, means for automatically applying the 

l15 

brakes, when such contact is opened, means 
including an electric tinning device for at . 
times preventing such brake application for 120 
a period of time the duration of which is 
dependent upon the speed of the vehicle, 
and manually operable means for actuat 
ing said first means. 

14. In combination on a vehicle, a con 
tact, responsive to traffic conditions in ad 
vance, means for automatically applying 
the brakes when such contact is opened, 
means including an electric timing device 
for at times preventing such brake applica 130 



O 

Aa 

30 

35 

40 

45 

it) 

60 

1,626,486 

tion for a period of time the duration of 
which is dependent upon the speed of the 
vehicle, and means for permanently pre 
venting said automatic brake application if 
the speed of the train is reduced below a 
predetermined speed prior to the expra 
tion of Said period of time. 

15. In combination on a vehicle, means 
responsive to traffic conditions in advance 
for causing an automatic brake application, 
a manually controlled electric timing de 
vice, a second electric timing device, and 
means including said two timing devices 
for at times delaying such automatic brake 
application for a time interval the duration 
of which depends upon the Speed of the 
vehicle and for subsequently preventing 
such brake application if the speed of the 
vehicle is reduced below a predetermined 
speed prior to the expiration of such time 
interval. 

16. In combination on a vehicle, an elec 
tro-responsive device, means for callsing an 
automatic brake application when such de 
vice is de-energized, a Second electro-respon 
sive device responsive to the speed of the 
vehicle, means controlled by said Second electro-responsive device for Supplying en 
ergy to said first electro-responsive device, 
means responsive to traffic conditions in ad 
vance for at times interrupting. Such supply, 
a manually controlled electric timing device, 
and means controlled by Said timing device 
and operative after such interruption to 
supply said first electro-responsive device 

- with energy for a period of time the dura 
tion of which is dependent upon the Speed 
of the vehicle. 

17. In combination on a vehicle, an elec 
tro-responsive device, means for callsing an 
automatic brake application when. Such de 
vice is de-energized, a second electro-respon 
sive device responsive to the speed of the 
vehicle, means controlled by said second 
electro-responsive device for Supplying en 
ergy to said first electro-responsive device, 
means responsive to traffic conditions in tad 
vance for at times interrupting such supply. 
a manually controlled electric timing device, 
a relay controlled in part by said timing 
device, and a circuit for said first electro 
responsive device controlled by Said relay. 

18. In combination on a vehicle, an elec 
tro-responsive device, means for causing an 
automatic brake application when such de 
vice is de-energized, a second electro-respon 
sive device responsive to the speed of the 
vehicle, means controlled by said second 
electro-responsive device for supplying en 
ergy to said first electro-responsive device. 
means responsive to traffic conditions in ad 
vance for at times interrupting such supplv. 
a manually controlled electric timing device. 
a relayeontrolled in part by said timing de 
vice, and a circuit for said first electro-re 

trolled by said relay. 

9 
sponsive device controlled by said relay and 
Said timing device. 

19. In combination on a vehicle, a timing 
device, a manually operable switch for ac 
tuating said device, a relay, a Second timing 
device controlled by Said relay, means con 
trolled by said first timing device for en 
ergizing said relay, means controlled by 
said second timing device for Subsequently 
maintaining said relay in its energized con 
dition, and governing means controlled by 
said relay. ??????????????????? 

20. In combination on a vehicle, a timing 
device, a manually operable switch for ac 
tuating said device, a relay, a second timing 
device controlled by Said relay, means con 
trolled by said first timing device for ener, 
gizing said relay, means controlled by said 
second timing device for subsequently main 
taining said Felay in its energized condition, 
a device responsive to the speed of the ye 
hiele, means including. Said speed respon 
sive device but not said second timing de 
vice for maintaining said relay in its ener 
gized condition, and governing means con 
trolled by said relay. . 

21. In combination on a vehicle, a timing 
device, a manually operable switch for ac 
tuating said device, a relay, a second timing 
device controlled by Said relay, means conº 
trolled by said first timing device for en 
ergizing, said relay, means controlled by said 
Second timing device for subsequently main 
taining said relay in its energized condition, 
a device responsive to the traffic conditions 
in advance, means including said speed re 
sponsive device but not said second timing 
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device for maintaining said relay in its en 
ergized condition, and governing means con-, 

* 105 
22. In combination on a vehicle, a Ullming . . 

device, a manually operable switch for ac 
tulating Said i device, a relay, means respon 
sive to traffic conditions in advance of the 
vehicle, a second timing device controlled by O 

said means and said relay, means controlled 
by said first timing device for energizing 
Said relay, means. Controlled by said second. 
timing, device for Subsequently maintaining 

... .8 i di 5 said relay in its energized condition, a cir 
cuit fol' said relay controlled by said first 

controlled by said relay. 
23. In combination on a vehicle, a tinning 

device, a manually operable switch for ac 
tulating Said i device, a relay, means respon 

mentioned means, and governing mechanism 

sive to traffic conditions, iun advance of the 
vehicle, a second timing device controlled 
by Said means and said relay, means con 
trolled by said first timing device for ener 
gizing said relay, means controlled by said 
second timing device for subsequently main 
taining, said relay in its energized condition 
for an interval of time, means controlled by 
said first means but not by said second tim 
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ing device for at times maintaining said re 
lay in its energized condition after the ex 

erning mechanism controlled by Said relay. 
24. In combination on a vehicle, a timing 

device, a manually operable switch for actu 
ating said device, a relay, means responsive 
to traffic conditions in advance of the ve 
hicle, a second timing device controlled by 
said means and said relay, means controlled 
by said first timing device for energizing said 

... relay, means controlled by said second tim 

15 

ing device for Subsequently maintaining said 
relay in its energized condition for an inter 
val of time, a device responsive to the speed 
of the vehicle, means controlled by said first 
means and said last mentioned device for 

20 
maintaining said relay in its energized con 
dition after the expiration of said interval 
of time, and governing mechanism controlled 
by said relay. 

25. In combination on a vehicle, a timing device, a manually operable switch for actu 

30. 

energized condition after the expiration of 

ating said device, a relay, means responsive 
to traffic conditions in advance of the ve 
hicle, a second timing device controlled by 
said means and said relay, means controlled 
by said first timing device for energizing said ? SS s: 

relay, means controlled by said second tim 
ing device for subsequently maintaining said. 
relay in its energized condition for an inter 
val of time, and means controlled by said 
first means for maintaining such relay in its 

said interval of time if the speed of the ve 
hicle is below a predetermined value. 

26. In combination on a vehicle, a timing 
device, a manually operable switch for actu 

40 

a normally closed contact adapted to be 

ating said device, a relay, means responsive 
to traffic conditions in advance of said ve 
hicle, a second timing device controlled by 
said means and by said relay and comprising 
opened following the energization of such 
device after the expiration of a time interval 
the duration of which is dependent upon the 

I speed of the vehicle, means for energizing 
said relay, means including said contact for 
subsequently maintaining said relay in its 
energized condition, means responsive to the 
speed of the vehicle for maintaining said re 
lay in its energized condition after the open 
ing of said contact, and governing mecha 
nism controlled by said relay. 

5 5 
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27. In combination on a vehicle, a timing 
device comprising a normally open contact 
adapted to be closed only for a fixed interval 
of tinne following the energization of said 
device, a manually operable switch for ener 
gizing said timing device, means controlled 
by traffic conditions in advance of said ve 
hicle, a relay, a second timing device con 
trolled by said means and by said relay, 

1,626,486 

said relay, means controlled by said second 
timing device for subsequently maintaining 

time interval the duration of which is de 
pendent upon the speed of the vehicle, means 
controlled by said first means but not by said Second timing device for maintaining said 

65 

piration of said interval of time, and gov- said relay in its energized condition for a 

7. 

relay in its energized condition after the ex 
piration of said last mentioned time inter 
val, and governing means controlled by said 
relay. 

28. In combination with an automatic fluid pressure breaking mechanism on a ve 
hicle, a magnet valve adapted when de 
energized to cause a brake application, a re 
lay responsive to traffic conditions in ad 8 
vance of such vehicle, means responsive to 
the speed of said vehicle and comprising a 
first contact normally closed but arranged to 
be opened when the speed of the train ex 
ceeds a predetermined high speed and a sec 85 
ond contact normally closed but arranged to 
be opened when the speed of the train ex 
ceeds a predetermined medium speed, a cir 
cuit for said magnet valve including said 
first contact and controlled by said relay, a manually operable switch, a timing device 
comprising a third contact normally open. 
but arranged to be closed only for a fixed 
time interval following operation of said 
Switch, a normally de-energized relay, a sec 
ond timing device controlled by said relay 
and comprising a fourth contact normally 
open but arranged to be closed when said 
relay is energized for a period of time the 
duration of which is inversely proportional 
to the speed of the vehicle, a pick-up circuit 
for said relay controlled by said first means 
and including said third contact, a stick cir 
cuit forsaid relay including said fourth con 
tact and said second contact, a second stick 
circuit controlled by said first mentioned 
means and including said second contact, 
and an auxiliary circuit for said magnet 
valve controlled by said relay and including 

- - - - . . . . ) () said second contact. 

90 
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29. In combination on a railway vehicle, a 
timing device comprising a contact normally 
open, but adapted to be closed when said tim. 
ing device is energized and a second contact 
normally open but adapted to be closed for 
an interval of time following the energiza 
tion of such device, means for temporarily 
energizing said timing device, means includ 
ing said first contact for subsequently con tinuing said energization, and governing 
means controlled by said second contact. 

115 

30. In combination on a railway vehicle, 
a relay responsive to traffic conditions in ad 
vance of said vehicle, a second relay con-, 
trolled by said first relay, a timing device, 
means controlled by said first relay and said 
second relay for at times energizing said 

means including said contact for energizing device, means controlled by said first relay 

l23. 
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but not by said second relay for continuing 
Said energization, and governing means con 
trolled by said timing device. 

31. In combination on a railway vehicle, 
means responsive to traffic conditions in ad 
vance, a timing device controlled by said 
means, a relay, a manually operable switch, 
means, controlled by said timing device 
and said switch for at times energizing 
said relay, means controlled only by said 
timing device fol' subsequently maintaining 
said relay in its energized condition for an 
interval of time the duration of which de 
creases in response, to increases in the speed 
Of the vehicle, and governing means con 
trolled by said relay. 

20 

25 

30 

is: 

6. 

65 

32. In combination on a railway vehicle, 
means responsive to traffic conditions in ad 
rance, a timing device controlled by Said 
means, a relay, a manually operable switch, 
means controlled by said timing device and 
said Switch for at times energizing said re 
lay, means controlled. Only by said timing 
device for subsequently maintaining said re 
lay in its energized condition for an interval 
of time the duration of which increases in 
response to decreases in the speed of the 
vehicle, and means effective upon the de 
energization of said relay to cause a brake 
application unless the speed of the vehicle 
is below a predetermined speed. 

33. In combination on a railway vehicle, 
means responsive to traffic conditions in ad 
vance, a timing device controlled by said 
means, a relay, a manually operable Switch, 
means controlled by said timing device and 
said Switch for at times energizing said 
relay, means controlled only by said timing 
device for subsequently maintaining said 
relay in its energized condition for an in 
terval of time the duration of which de 
creases in response to increases in the speed 
of the vehicle, a device responsive to the 
speed of the vehicle, and governing means 
controlled by said relay and said speed 
responsive means. 

34. In combination on a railway vehicle, 
means responsive to traffic conditions in ad 
vance, a timing device controlled by said 
means, a relay, a manually operable switch, 
means controlled by said timing device and 
said switch for at times energizing said re 
lay, means controlled only by said timing 
device for subsequently maintaining said re 
lay in its energized condition, for an in 
terval of time the duration of which de 
creases in response to increases in the speed 
of the vehicle, and means effective upon the 
de-energization of Said relay to cause a 
brake application unless the speed of the 
vehicle is below a given low speed. 

35. In combination on a vehicle, means 
responsive to traffic conditions in advance, 
a timing device, means controlled by said 
first means for energizing said timing de 

vice, a relay controlled by said timing de 
vice, means controlled by said first means 
for causing a brake application, manually 
Operable means for delaying said applica 
tion for an interval of time following: the 
energization of said timing device; a second 
relay, and means controlled by said second 
relay for at times preventing said brake ap 
plication. - - - - 

36. In combination on a vehicle, means re 

relay controlled by said timing device, means 
controlled by said first means for causing a 
brake application, manually operable means 
for delaying said application for an interval 
of time following the energization of said 
timing device, a second relay, and means. 
controlled by said second relay for at times preventing said brake application if the 
speed of the vehicle is below a predetermined 
low speed. . . . . . . . 

37. In combination on a vehicle, means re 
sponsive to traffic conditions in advance of 
the vehicle, a timing device controlled by 
said means, a relay, manually operable 
means effective for a time interval following 
the energization of said timing device to 
energize said relay, means controlled by said 
relay for causing a brake application at the 
expiration of said time interval, a second 
relay, and means controlled by said second 
relay for preventing such brake application. 

38. In combination on a vehicle, means re 
sponsive to traffic conditions in advance of 
the vehicle, a timing device controlled by 
said means, a relay, manually operable 
means effective for a time interval follow 
ing the energization of said timing deyice 
to energize said relay, means controlled by 
said relay for causing a brake application 
at the expiration of said time interval, a 
second relay, and means controlled by said 
second relay for preyenting such brake ap 
plication if the speed of the vehicle is below 
a predetermined speed. 

39. In combination on a vehicle, means re 

*5 
sponsive to traffic conditions in advance, a 
timing device, means controlled by said first 
means for energizing said timing device, a 
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sponsive to traffic conditions in advance of 
the vehicle, a timing device controlled by 
said means, a relay, manually operable 
means effective for a time interval follow. 
ing the energization of said timing device 
to energize said relay, means controlled by 
said relay for causing a brake application 
at the expiration of said time interval, a 
device responsive to the speed of the vehicle, 
a second relay controlled by said last men 
tioned device, and means controlled by said 
second relay for preventing such brake 
application. 

40. In combination on a railway vehicle. 
a device responsive to the speed of the ve 
hicle and comprising a contact closed only 
when the speed of the vehicle is below a pre 
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determined low speed, a relay, a circuit for 
said relay including said contact, a magnet 
valve for controlling the brakes on said ve 
hicle, a manually controlled timing device 
comprising a normally closed contact adapt 
ed at times to be opened, and a circuit for 
said magnet valve including said last men 
tioned contact and a front contact of said 
relay. 

41. In combination with an automatic 
fluid pressure braking mechanism on a ve 
hicle, a relay responsive to traffic conditions 
in advance of said vehicle, a manually oper 
able switch, an electro-responsive timing de 
vice controlled by said relay and said switch, 
and means controlled by said timing device, 
said switch and said relay for actuating 
said mechanism. 

42. In combination with an automatic 
fluid pressure braking mechanism on a ve 
hicle, means responsive to traffic conditions 
in advance of said vehicle, an electric tim 
ing device controlled by said means and com 
prising a rotating electric motor and a con 
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tact mechanism, and means controlled by 
said contact mechanism for actuating said 
braking mechanism. . . 

43. In combination with an automatic 
fluid pressure brake application mechanism 
on a vehicle, a rotating electric motor re 
sponsive to traffic conditions in advance of 
said vehicle, a cam operated by said motor, 
contact fingers cooperating with said cam, 
and means controlled by such contacts for 
actuating said mechanism. 

44. In combination with an automatic 
fluid pressure brake application mechanism 
on a vehicle, a rotating electric motor re 
sponsive to traffic conditions in advance of 
said vehicle, a cam operated by said motor, 
a contact finger constantly engaging said 
cam, a second contact finger for at times en 
gaging said cam, and an electric circuit in 
cluding said two fingers for controlling said 
mechanism. . . . . . - 
In testimony whereof I affix my signature. 

HERBERT A. WALLACE. 
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