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The present invention relates to a control sys 
ten particularly useful in the operation of trains. 
An object of the present invention is to provide 

an improved train control system having novel 
means incorporated therein whereby the decel 
eration of the train may be controlled in accord 
ance with a predetermined plan to avoid excessive 
Speeds on curved portions and approaches thereto 
of the train track. 

Still another object of the present invention is 
to provide an improved train control system re 
Sponsive to both speed of the train and also to 
the distance traveled by the train for either pro 
ducing an indication of excessive speed or for 
automatically applying the brakes on the train. 

Still another object of the present invention 
is to provide an improved train control System 
useful to prevent a train from going around a 
curved portion of track at excessive speeds. 
Yet another object of the present invention is 

to provide an improved train control system in 
corporating means whereby trains may pass 
around curved tracks at the maximum prescribed 
speed for that particular stretch of track without 
exceeding such prescribed speed. 

Still a further object of the present invention 
is to provide an improved train control System 
incorporating means whereby a train traveling at 
an excessive Speed in entering an approach Zone 
may be decelerated in a prescribed manner so : 
that when the train enters the curved portion of 
the associated track the train travels at the par 
ticular speed prescribed for that particular curve; 
a subsidiary object being that each train, whether 
it is a passenger or a freight train, has adjustable 
means whereby the prescribed Speed may be 
altered. 
Yet another object of the present invention is 

to provide an improved train control system use 
ful in safely operating trains around curves With : 
certain portions of the System being useful also 
in controlling the train in a block system, espe 
cially the type of block system. With automatic cap 
signals which indicate the condition of the vari 
ous blocks. 

Still another object of the present invention 
is to provide an improved train control System 
incorporating means useful for conjoint operation 
in both block systems and also on curves; and, 
in those instances where the block includes a 
portion of the curve, the most restrictive signal 
has the greatest priority either in indicating Such 
most restrictive condition or effecting automati 
cally suitable controls on the train. 

Still a further object of the present invention 55 

2 
is to provide an improved control system includ 
ing a visible dial and movable hands associated 
therewith especially useful for the safe operation 
of trains around curves, the System being effec 
tive to assure a predetermined deceleration in 
the approach to a curve and to assure constant 
speed around the curve; and, a subsidiary feature 
being that such system may be incorporated in 
block signals. to produce prescribed deceleration 
When the train passes through the block against 
a restrictive signal. 

Still another object of the present invention is 
to provide an improved safety control system 
which remains inoperative and to which the op 
erator of a train need pay no attention so long as 
he operates the train safely but which is effective 
to produce either an alarm or to automatically 
apply brakes in the event he operates the train 
unSafely. 

Still a further object of the present invention is 
to provide an improved self-erasing recorder 
characterized by its simplicity, ruggedness and 
the fact that it requires substantially no atten 
tion, timing clock or paper and is effective at any 
one particular time to indicate previous events 
in enlarged scale. ???? 

Still a further object of the present invention 
is to provide an improved train control System 
operable upon excessive speeds in either an ap 
proach to a curve Orin a block System, the system 
being capable to operate in a novel manner the 
brakes of the train with different degrees of 
braking force, depending upon the degree of ex 
cess speed. 
The features of the present invention which 

are believed to be novel are set forth with partic 
ularity in the appended claims. This invention 
itself, both as to its organization and manner of 
operation, together with further objects and ad 
vantages thereof, may be best understood by ref 
erence to the folloWing description taken in con 
nection with the accompanying drawings in 
which: 

Figure 1 is a diagrammatic representation in 
cluding structural features of apparatus embody 
ing the present” invention. - - 

Figure 2 shows a modified structure for pro 
ducing a delayed action in the operation of relay 
8 whereby the associated train travels approxi 
mately 200 feet after relay coil 8 is deemergized 
and before SWitch 82 opens, in which case the 
delayed action of the relay coil 8 is substantially 
independent of the speed at which the train 
travels. 
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Figure 3 shows inodified apparatus for coupling 
the shaft 34 to the pointer 55. 

Figure 4 is a graphical representation useful 
in describing certain features of the present in 
vention in the apparatus shown in Figure 1. 

Figure 5 is a graphical representation Similar 
to the representation shown in Figure 4 useful in 
describing other features of the present invention 
when the apparatus shown in Figure 1 is modified 
in accordance with the disclosures of Figure 3. 

In accordance with the present invention I 
provide a system and apparatus initially ener 
gized by one or more inductors in the approach 
zone to a curve which is useful in decelerating the 
train to the prescribed speed for that particular 
curve and to automatically indicate that pre 
scribed speed when the train either approaches 
or travels around the curve. This apparatus is 
useful for Safe passage around a Curve and is 
adapted to also aSSure safety in block Systerns in 
accordance with the present invention. 

Referring to Figure 1, there is indicated in the 
lower left portion thereof a section of a track and 
as indicated therein the Section includes an ap 
proach Zone and a contiguous curve, there being 
a so-called 'cut in' inductor 4 routed on the 
left side of the track at the beginning of the ap 
proach Zone, a so-called "holding inductor' S 
mounted on the right side of the track at the 
junction of the approach zone with the curved 
length of track and a so-called “cut out' in 
ductor 6 mounted midway between the two rails 
of the track and at the end of the curved portion 
of the track. These three inductors may be of 
conventional Structure and may, for example, be 
of the type ShoWin on page 435 of the “Scientific 
American' for May, 1929. Also, each one of these 
inductors may simply comprise a soft iron mag 
netic member arranged to cooperate with a per 
manent magnet structure carried by the loco 
Inotive passing over the inductor to change the 
amount of flux threading a coil mounted on such 
p3rmanent magnet Structure. 

in Figure 1 there are three such inductors 4, 5 
and 6 and correspondingly there are three coop 
erating receiver inductors 5, 6 and 7 on the 
train or locomotive. Ti The coil 29 on the receiver 
inductor 5 has its opposite terminals connected 
respectively to opposite terminals of the actuating 
Winding 2 of relay 22; the winding 24 on re 
ceiver inductor 6 has its opposite terminals con 
nected respectively to opposite terminals of the 
actuating Winding 25 of relay 26; and the Winding 
27 has its opposite terminals connected respec 
tively to opposite terminals of the actuating wind 
ing 28 of relay 29. 
In the event that the locomotive carrying the 

receiver inductors 5, 6 and it is driven with its 
back end forward in the same direction along 
the track indicated by the arrow 3e, the reversing 
Switch 3, represented in diagrammatic form, may 
be actuated to connect winding 24 with winding 
2 and to simultaneously connect winding 20 to 
Winding 25 as indicated by the dotted lines. This 
particular configuration of inductors on the track 
and locomotive with the reversing means 3 in 
dicated by the dotted lines allow the train to be 
moved around the track in the direction indi 
cated by the arrow 3G either with the forward end 
of the locomotive forward or with the rear end 
of the locomotive forward, as will be more readily apparent from the following description. 
The Speed of the locomotive is indicated by the 

pointer 32 cooperating with its scale 33. The 
pointer 32 is mounted for rotation about shaft 
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34 and has affixed thereto gear wheel 35 arranged 
to cooperate with and to be actuated by the rack 
member 36 whose longitudinal position is deter 
mined by the pair of centrifugally urged fly ball 
members 37, 33. The fly balls 37, 38 are revolved 
upon rotation of the axle 39 Which is connected 
in conventional manner to indicate the speed of 
a locomotive axle. The members 3, 33 are at 
tached by spring elements 40 and 4, respectively, 
to collars 42 and 43 respectively on rack menber 
36 and shaft 39. The collar 42 cooperates with 
the rack member 36 to move it longitudinally but 
to allow rotational movement of the collar 42, 
while on the other hand, collar 3 is preferably 
rigidly affixed to the shaft 39. 
The Speedometer elements 37, 38 besides act 

ing as such, Serves also as a governor as Will be 
more evident as this description continues. 
The rack 36 has an extension 36A with can 

Surfaces 36B and 36C arranged to actuate 
SWitches 56 and 5, respectively. 
The pointer 32 is freely rotatable on the shaft 

$4 in accordance with movement of the rack 33 
but the other dial pointer 55 is rigidly coupled 
to shaft 34 and moves in response to rotary mo 
tion imparted thereto in a manner described 
later. The dial pointers 32 and 55 each carry 
mutually cooperating Switch contacts. The in 
Sulated contact member 55A carried on pointer 
35 is arranged to contact, in turn, the contacts 
32A, and 32B and 32C on pointer 32, in that 
order. It is noted that in the movement of the 
pointer 55 in the direction indicated by the air 
roW 6, initially contact. 55A engages contact 32A 
and then contact 32B and then contact 32C. 
The pointer 32 is referred to herein as the 

Speed indicating pointer while the pointer 55 
is referred to as the speed limiting pointer. It, 
is evident that the position of pointer or hand 
32 is dependent solely upon the speed of the 
train. On Which it is mounted; and, it will be 
evident that the position of the hand 53 is de 
pendent Solely on the distance traveled by the 
train inea,Sured from the position of the cut in 
inductor 4 nounted at a predetermined position 
on the track. 
The pointer 55 is driven by shaft, 34, which is 

: Orinally biased by the torsion spring 65 to a 
position wherein the pointer 55 normally is at 
itS extremme - right position againts the stop mem 
ber 83, the inner end of the torsion spring 65 
being attached to the shaft 34 and the other 
end of the Spring 65 being maintained station 
airy. This shaft 34 may be driven from the 
locorinotive axle to which it is coupled in turn, 
through the axle 67, reversing gear 6A, pinion 
8, gear 89, shaft , slip friction clutch , 

shaft 72 and electromagnet clutch 3. Thus, 
when the winding. 4 of the electromagnet 
clutch 3 is energized to magnetically couple 
the soft iron disk 13A on shaft 12, shafts 6 
3.33 33 both rotate in Such direction to in 
to produce movement of the pointer 55 in the di 
lection indicated by the arrow 6.0. Such move 
ment of pointer 55 may be continued until the 
pointer 55 engages the stop member 2, in which 
case there is sliding motion between the con 
plementary parts of the friction clutch and 
shaft 33 remains stationary while the shaft; 67 
continues to rotate. 
The shaft 34 and pointer 55 may be main 

tained in any one of a plurality of positions 
to which it is rotated by the shaft 67 upon 
energization of the braking coil 79, in which 
case, the magnetie attractioh between the coil 



2,623,990 
5 

79 and the adjacent magnetic housing 14A of the 
clutch 3 will block return movement of the 
shaft 34 which would otherwise be produced by 
the stressed torsion spring 65. 
The can members 36B and 36C on extension 

36A of rack member 36 are arranged to produce, 
respectively, opening of the Switch 50 when the 
train Speed is greater than 15 miles per hour and 
to close the Switch 5 when the train speed is 
greater than 30 miles per hour. 

Relay 22 comprises the actuating winding 2, 
the holding winding 2 B and normally open 
Switch 2C which is closed upon energization of 
either one of Windings 2 í Or 2 B. 

Relay 25 comprises the actuating winding 25, 
the holding winding 25A and the single poie 
double throW SWitch 25C having its contact 25) 
and 25E normally in engagement and the con 
tact 25D out of engagement with the contact 25F. 

Relay 80 has an actuating winding 8 and a 
normally open Switch 82 which is closed upon 
energizing winding 8, the terminals of which 
are connected to corresponding terminais Of the 
yellow aspect light bulb 83 forming a portion of 
the cab signalling arrangement in a block Sys 
ten. The yellow aspect lamp bulb 83 forms one 
of the three elements of a green, yellow and red 
block condition indicating system of conven 
tional nature used in present day locomotives; 
for example, in the cab signalling System shown 
on page 270 of the April 1927 edition of the 
'Scientific American.' It is noted that certain 
features of the present invention do not depend 
for their existence on such green, yellow and red 
block condition indicating lamps in the cab, but 
the present invention may be practiced independ 
ent of the Same. However, certain portions of 
the apparatus embodying the present invention, 
as described herein, may be used conjointly with 
both the curve indicating system and also the 
block condition indicating system. 
When such existing green, yellow and red block 

condition indicating system is utilized in con 
junction with certain phases of the present in 
vention, the terminals of the yellow lamp may 
be connected to the terminals of the actuating 
coil 8 as explained previously and the terminals 
of the red indicating lamp may be connected 
through SWitch 50 to corresponding terminals of 
the actuating coil 87 of relay 88 having the nor 
nally open Switch 89. 
The braking system on the train is of con 

ventional nature; and, the essential operating 
parts thereof portraying the System, in relation 
ship to the parts arranged to practice the pres 
ent invention, are shown in Figure i. 
In Figure 1 the solenoid operated valve 9 serves 

to connect the main reservoir 9 to the brake 
Valve through conduit 92. The return conduit 
from the brake valve comprising the brake pipe 
93 is connected to the diaphragm valve.93. Upon 
energization of the winding 94A of the Solenoid 
actuated valve 90, the connection between the 
main reservoir 9 and brake valve is at least 
partially closed, While simultaneously the brake 
pipe 93 is placed in communication with the di 
aphragm actuated valve 34. Of course, when 
there is a reduction in pressure in the brake 
pipe 93, the air brakes of the train are au 
tomatically applied. 
This reduction in air pressure is accomplished 

by actuating the diaphragm valve 94. Of course, 
the normal pressure in the brake pipe 93 is regu 
lated by conventional means such as a so-called 
feed valve which is not shown in the drawings but 
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6 
which is included in a serial path comprising in 
turn conduit 92, the feed valve, the brake valve, 
and the brake pipe 93. 
The diaphragm actuated valve 94 for releasing 

the pressure in the brake pipe 93 comprises two 
cooperating valve members 95, 96 normally biased 
in Conduit closing position by the adjustable com 
pression Spring 97 having one of its ends seated 
against the adjusting screw 98 and its other end 
Seated against the movable diaphragm 99. Also, 
Supplementing the action of the compression 
Spring 97 is a tension Spring ?o normally bias 
ing the valve member 96 in such direction to tend 
to move it to conduit opening position against the 
action of the other spring 97. This tension spring 
100 has one of its ends connected to the full 
crumed supporting member of having an inter 
mediate point thereon affixed to the inner coop 
erating Valve member 96 while the other end of 
the tension Spring 100 is affixed to the core mem 
ber 02 arranged to cooperate with the stationary 
Support or stop 4. The movable magnetic core 
|i)2 cooperates with the solenoid winding í05 to 
effectively alter the tension in the tension spring 

). 
Upon energizing the Solenoid winding 94A, the 

valve member 99 serves to place the brake pipe 
93 in communication. With the diaphragm valve 
94 in Which case the diaphragm valve 94 opens to 
allow the escape of air until the pressure in the 
brake pipe 93 has been reduced below its normal 
operating preSSure in an amount of approximate 
ly 7 pounds per square inch. In the event that 
the solenoid Winding 5 is energized, the reduc 
tion in pressure from normal brake pipe pressure 
is in the Order of 15 pounds per Square inch. 
The reduction in pressure in the amount of 7 

pounds per Square inch corresponds to what I 
refer to herein as a Service application, and the 
reduction in brake pipe pressure in the amount 
of 15 pounds per Square inch corresponds to 
what I term herein as an increased Service ap 
plication, the first mentioned application existing 
when the Solenoid winding 05 remains de-ener 
gized while the increased service application cor 
responds to the condition when the Solenoid Wind 
ing i 95 is energized. 
As a matter of convenience and record, an elec 

trically operated counter f0.7 has its terminals 
connected to corresponding terminals of the sole 
noid winding 94A to register the number of times 
the Solenoid actuated valve 90 is operated. 
The rack member 36 may serve to produce cor 

responding movement of a stylus member C8 in 
the recorder 09 embodying certain features of 
the present invention. This recorder 99 em 
bodying the present invention comprises essen 
tially a transparent drum member which is at 
tached to and driven by a rotatable shaft , the 
movable stylus member C8 being arranged to en 
gage, the upper portion of the inner Surface of 
the drum member fig which rotates about its 
horizontal longitudinal axis. Talcum powder 2 
covers a portion of the inner bottom Surface of 
the drum member [ ie. If desired, a bafile mem 
ber 3 may be placed within the drum member to 
assure confinement of the talcum powder f2 in 
the position shown in Figure 1 in the event of an 
accident to the train. Preferably, the shaft mem 
ber is coupled to the driving axle of the train 
through gearing Such that the drum 9 makes 
approximately one revolution per 6 miles of train 
travel. 
When and as the drum member ff ) rotates, a 

thin film of talcum remains on the Upper inner 
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66 under the influence of the prestressed spring 
65. . 

It is important in the understanding of the 
present invention to realize that while the amount 
of movement of the pointer 55 is directly propor 
tional to the distance traveled by the train, the 
pointer 55 itself indicates actual speeds which are 
purely fictitious in so far as the pointer 55 perse 
is concerned. Of importance is the interaction 
of the pointer 55 with the pointer 32 and the in 
telligence derived from observing their relative 
positions. While I have shown here in diagram 
matic form electrical switching elements 
mounted on the dial pointers 32 and 55 them 
Selves for the sake of convenience, it is of course 
understood that these corresponding electrical 
contact members may be carried or mounted om 
other members movable with the dial pointers. 
In the Safe Operation of a train around a curve 

and in approach thereto, it is important that the 
dial pointer 55 should not move past the Speed in 
dicating pointer 32; otherwise, upon slight move 
ment of pointer 55 past pointer 32, an alarm 39, 
such as a bell or whistle is sounded. Upon fur 
ther continued movement of the dial pointer 55 
past the pointer 32 a Service application of the 
brakes results; and upon still further continued 
movement of the dial pointer 55 past the pointer 
32 an increased service application of the brakes 
results. It is therefore important and desirable 
that the engineer of the train should control 
the speed of the train so that the dial pointer 55 
is never to the left of the speed indicating pointer 
32 and preferably the speed is controlled to main 
tain points 32 and 55 “matched,' i.e. oriented in 
the same direction in Superimposed relation. 
The alarm 30 may be energized. With current 

fiowing from the battery 3 and through the 
cooperating SWitch contacts 55A, 32A. 
The winding 94A of the valve 90 is energized 

with current from the Source 3. Which flows in 
the following path: From the lower terminal of 
source 3, through switch contact 55A, through 
switch contact 32B, through winding 94A, to the 
other terminal of Source 3. 

Solenoid winding 05 is energized with current 
from Source 3. Which flows in the following 
path: from the lower terminal of battery 3, 
through the Switch contact 55A, through the 
switch contact 32C, through the winding (95, to 
the other terminal of source 3. 

It is thus noted that when the contact 55A en 
gages contact 32A, the alarm 30 is Sounded, then 
upon further movement of contact 55A into en 
gagement with contact 32B, a service application 
of brakes results from energizing winding 94A; 
and, upon further movement of contact 55A into 
engagement with contact 32C, the Winding C5 is 
energized to thereby produce an increased Service 
application of brakes. 
When the Winding 94A alone is energized, the 

pressure in the brake pipe 93 is reduced in an 
amount substantially to 7 pounds per Square 
inch. When the windings 94A and 05 are simul 
taneously energized the reduction in brake pipe 
pressure is in the order of 15 pounds per Square 
inch. 

It is noted that when the engineer reduces the 
pressure in the brake pipe 93 in an amount 
greater than 7 pounds per square inch With his 
conventional hand operated brake valve for pro 
ducing service applications, his manual control 
has priority over the automatic control which 
might otherwise be placed in operation upon en 
gagement of switch contact 55A With switch con 
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10 
tact 32B. The COnverse is true; that is, if the 
engineer reduces the pressure in the brake pipe 
93 in an amount less than seven pounds per 
Square inch, the automatic control effected by 
closure of Switch contacts 55A and 32B Will have 
priority over the engineer's manual control. 
The distance on the track between the cutin 

inductor 4 and the holding inductor 5 may Wary 
for different curved portions of a track along 
the full length of the main line of a railroad, de 
pending upon the Curvature grade, and condi 
tion of Such curved portion between the holding 
inductor 5 and the Cutout inductor 6. In gen 
eral, the higher the prescribed speed for a curve, 
the shorter is the distance between the cuttin in 
ductor 4 and the holding inductor 5; and con 
versely, the lower the prescribed speed the greater 
is the distance between the cutin inductor A. and 
the holding inductor 5. 
An important feature of this invention is that 

the exact distance between cutin inductor 4. and 
holding inductor 5 may be used alike for fast 
moving trains, Such as streamlined trains, and 
slow-moving trains, such as freight trains. . 

In the case of fast-moving trains, the pointer 
55 is normally positioned to read a higher value 
on the dial scale such as 110 miles per hour, 
While on a slow-moving train the initial setting 
of the dial pointer. 55. is advanced to read, for 
example, 75 miles per hour. This adjustment in 
initial setting of the dial pointer 55 may be con 
Veniently accomplished by adjustment of the 
position of the stop member 66. In the case of 
very long loaded freight trains, it may be also 
desirable to change the ratio of the gearing be 
tween shaft 67 and 70 in such manner. So as to 
slow down the resulting movement of the pointer 
55. In such case, the gear 68 is made Smaller or 
the gear 69 is made larger. 
The apparatus described above may, if desired, 

be used in conjunction. With the normal automatic 
cab signal Systems found in locomotives. In 
Figure 1, this automatic cab. Signaling system 
Comprises the green light Source or lamp bulb 
40, the yellow light source 83, and the red light 
source 4. These light sources 40, 83 and i4 
are energized in accordance with any one of many 
Well-known circuits arranged to produce indica 
tion of the condition of either the block in which 
the locomotive is present or the condition in the 
Succeeding block. 
The terminals of the yellow lamp 83 are con 

nected respectively to corresponding terminals of 
the actuating winding 8 of the relay 80 having 
normally open SWitch 82, closure of which causes 
a current to flow from the lower terminal of bat 
tery 20 through the normally closed switch 25D, 
25E, through the clutch winding 74, and through 
the Switch 5f when the train speed exceeds 30 
miles per hour. Thus, closure of switch 82 pro 
duced by energization of the yellow lamp 83 has 
that identical effect produced when the receiver 
inductor 5 is brought into proximity with the 
cutin inductor 4. Upon closure of switch 82, the 
Speed limiting pointer 55 begins to move in the 
direction indicated by the arrow 60, as previously 
explained; and, in the event that the pointer 55 
moves beyond the pointer 32, either an audible 
Signal Will be produced or the brakes of the train 
Will be automatically applied, also as set forth 
previously. Of course, in the interim, if the yel 
low light Source 83 is de-energized while the 
pointer 55 is being driven by shaft 67, the pointer 
55 is allowed to return to its normal position 
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against stop 66 under the influence of the 
stressed torsion spring 65. 
The red lamp bulb 48 has its opposite ter 

minals connected through switch 50 to cor 
responding terminals of the actuating winding 
87 of the relay 88 having normally open switch 
89. Closure of switch 89 in response to energiza 
tion of Winding 87 causes two circuits to close, i. e. 
a circuit through winding 94A and a circuit 
through winding 95 to fully energize the same 
thereby to cause a reduction in the brake pipe 
pressure in the amount of approximately 15 
pounds per square inch as explained previously. 
Thus, upon energization of the red light there is 
an increased service application of brakes, as ex 
plained previously, in the event, of course, the 
train is traveling at a speed greater than 15 miles 
per hour to cause closure of the SWitch 59. 

Preferably the switch contacts 55A, 32A, 32B 
and 32C on the pointers 55 and 32 respectively 
are So Spaced With respect to one another that 
When the train speed indicated by the pointer 32 
exceeds the train Speed indicated by the pointer 
55 in an amount of 3 miles per hour, an audible 
signal is produced by the alarm 30; and, when 
this indicated Speed difference amounts to ap 
proximately 6 milles per hour, a service applica 
tion of brakes results; and, when such indicated 
speed difference exceeds 10 milles per hour, the 
increased Service application of brakes resultS. 

Preferably the train is decelerated at a rate 
in the order of .34 mile per hour per second, as 
indicated in the graphical representation shown 
in Figure 4, wherein the abscissa of the four 
straight inclined lines 50, 5t, 52 and 53 are 
expressed in terms of feet and the corresponding 
ordinates are expressed in miles per-hour. These 
four curves 50, 5, 152 and 53 are helpful in 
explaining the movement of the pointer 55 and 
its position with respect to the speed indicating 
pointer 32 under all possible practical speeds of 
a train entering the approach Zone defined be 
tween the cutin inductor 4 and the holding in 
ductor 5 and the prescribed speed variation of 
the train within such approach Zone. For ex 
ample, assuming a train enters.the approach Zone 
at a speed of 60 miles, per hour as indicated by 
the horizontal line 55, the train may proceed 
at such speed of 60 miles per hour for a distance 
of 14,100 feet corresponding to the abscissa of the 
point of intersection of the horizontal line i55 
with the line 53. At this point, the pointers 55 
and 32 have the same angular position or are 
matched. In the event that the speed of the 
train is not reduced at this point, it will continue 
at such speed for a distance of approximately 800 
feet, corresponding to the abscissa of the point of 
intersection of the horizontal line with the line 
f52, in which case an audible signal is produced 
by the alarm f 30. In the event that the speed is 
not reduced from such valve of 60 miles per hour, 
the train will travel a further distance until the 
line 55 intersects the line 5?, in which case 
there will be a service application of brakes. If 
the train continues further at the unabated speed 
of 60 miles per hour it will travel an additional 
distance corresponding. to the intersection of line 
55 with line 50, and in such case an additional 

Service application of brakes results. 
In operating a train...incorporating the present 

system it is desirable... that the Speed of the train 
be manually controlled to maintain, the dial 
pointers 55 and 32 matched. 
In the example given above, the Speed of the 

train is 60 miles per hour and an audible signal 
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12 
is first obtained after the train travels approxi 
Inately 14,900 feet within the approach zone. Im 
the event that the train approaches and travels 
through the approach zone at an increased speed 
of, for example, 100 miles per hour, represented 
by the horizontal line 56, an audible signal is 
first produced in a correspondingly shorter dis 
tance of 2,800 feet, as indicated in Figure 4. 
From a study of the graphical representation 

in Figure 4, it is apparent that one inay readily 
ascertain the distance in the approach zone at 
which the brakes should be applied in relation 
ship to the particular speed of the train entering 
the Zone. 

Preferably relay. 80 is of the slow “drop out' 
or "drop away' relay in which there may be in 
corporated a short circuited turn in the mag 
netic field of winding 81 to prevent the flux from 
collapsing too rapidly, when winding 8i is deen 
ergized thereby maintaining switch 82 closed for 
a prolonged period after winding 3 is deener 
gized. The reason for this type of relay is that 
in an automatic block system when passing over 
short sections of track where current may not be 
picked up for a distance of less than 175 feet 
Such as staggered joints at the end of a track 
circuit or at a railroad crossing, the cab lights 
may flash from green to yellow and back to green 
without the whistles or bell sounding. No atten 
tion need be paid to these flashes. 
This relay 89 may have a delayed drop out 

characteristic produced by the electrical means, 
which is conventional and which has beem de 
scribed above. In such case, however, the drop 
Out time is definite and is not dependent upon the 
speed of the train. Preferably, the drop out re 
lay 88 is made responsive to distance of train 
travel using the modified structure shown in 
Figure 2. 
In Figure 2, the electrical connections to the 

relay 28 are identical with those shown in Figure 
i. The movable armature 88A is fulcrunned at 
30B on a fixed support and has a dog member 88C 
pivoted on its lower end at 39D adjacent the disk 
80F affixed on shaft 34. Dog member 3CC nor 
mally rests against stop member 83G, when wind 
ing 8 í is energized. 
Upon deenergization of winding 3i in Figure 

2, the free end of dog member 83C frictionally 
engages the outer rim of the rotatable disk 86F 
to maintain the switch 82 closed until the dog 
member 89C is moved up to the dotted line posi 
tion 82H in which event switch 32 is allowed to 
open under the influence of gravity forces acting 
Cin arnature 89A. •• - 

It is apparent that in a block signal the pointer 
35 may be caused to move in response to a yel 
low cab Signal and may be ailowed to return to 
its initial normal position anywhere within the 
block by means of inductors such as the holding. 
inductor 5 and cutout inductor 6. For example, 
in case, an inductor similar to the cutin.inductor 
may be placed at the beginning of a block and 
the holding inductor 5 and cutout inductor.6 may 
be placed at predetermined-spaced points within 
the block, the movement of pointer 55 being 
Started by either a track inductoi' or in response 
to a yellow cab signal. 
In the apparatus shown in Figure 4, the re 

tardation rate varies somewhat when the train 
is decelerated such as to produce the variation 
represented by the line. 53 in Figure. 4. It is 
more desirable that the retardation rate be uni 
form at a rate of, for example, .34 mile per hour 
per second as represented by the parabolic curve. 
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53A in Figure 5 which corresponds in other re 
spects to the straight line 53 in Figure 4. Cor 
respondingly, the lines 56A, 5 A and 52A are 
sections of a parabolic curve which in other re 
spects represent the same variations respectively 
as curves 50, 5 and 52 in Figure 4. To more 
clearly bring out the inner relationship in Sigures 
4 and 5, line 53 of Figure 4 is reproduced in a 
corresponding position in Figure 5. The varia 
tions represented by the curves 5A to 53A in 
clusive may be produced by the modified appa 
ratus shown in Figure 3 wherein the shaft 3A is 
not directly coupled to the pointer 55 as is the 
case in Figure 1 but the shaft 34 is coupled to the 
pointer 55 through a cam 57 mounted on shaft 
34, cam follower 60 at one end of the rack men 
ber Í58 pivoted at 159, and a pinion gear í 62 
affixed to the same rotatable shaft 63 upon 
which the pointer 55 is mounted, the shaft 63 
being normally biased in the clockwise direction 
to normally maintain the pointer 55 against the 
stop member 66 by the action of the torque spring 
64 having one of its ends affixed to shaft 63 
and the other one of its ends stationarily 
mounted at 65. This spring 64 also serves to 
maintain positive engagement between the can 
57 and the cam follower 6. While I prefer to 
shape the cam 57 in Figure 3 to produce a para 
bolic type of variation represented by the lines 
50A to 53A inclusive, it is Within the scope of 

the present invention to impart other configura 
tions to the calm 5 to produce other types of 
retardation curves. 
While the particular embodiments of the pres 

ent invention have been shown and described, it 
will be obvious to those skilled in the art that 
changes and modifications may be made without 
departing from this invention in its broader 
aspects and, therefore, the aim in the appended 
claims is to cover all such changes and modifica 
tions as fall Within the true Spirit and scope of 
this invention. 

I claim: 
1. In a control System arranged for the safe 

passage of a train around a curve, a first trigger 
ing means located at the beginning of an ap 
proaching Zone to a curve, a second triggering 
means located at the end of said approaching 
Zone; a pair of indicating hands concentrically 
mounted for indepedent relative pivotal move 
ment in opposite directions toward one another, 
means responsive to the speed of Said train ar 
ranged to vary the position of one of said hands 
accordingly, means responsive to the first trig 
gering means to vary the position of said other 
hand at a predetermined rate and responsive to 
said second triggering means to terminate move 
ment of said other hand, whereby the final posi 
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14 
tion of said other hand is determined by the 
physical spacing between said first and Second 
triggering means; and indicating means includ 
ing a pair of switch contacts relatively movable 
with respect to each other and in accordance 
with the relative position of said pair of indi 
cating hands, said indicating means being actu 
ated. When Said pair of hands Substantially over 
lie one another to produce an indication upon 
closure of said switch contacts. 

2. In a control System arranged for the same 
passage of a train around a curve, a first trigger 
ing means located at the beginning Of an ap 
proaching Zone to a curve, a Second triggering 
means located at the end of Said approaching 
Zone; a pair of indicating members concentrically 
mounted for independent relative pivotal move 
ment in opposite directions toward one another, 
means responsive to the Speed of Said train ar 
ranged to vary the position of one of said mem 
bers accordingly, means responsive to the first 
triggering means to vary the position of said other 
member at a predetermined rate and responsive 
to said second triggering means to terminate 
movement of said other member, whereby the 
final position of Said other member is de 
termined by the physical spacing between said 
first and second triggering means; and indicating 
means including a pair of Switch contacts rela 
tively movable With respect to each other and in 
accordance with the relative position to each pair 
of indicating members, said indicating means 
being actuated when Said pair of members Sub 
stantially overlie one another to produce an indi 
cation upon closure of Said Switch contacts. 

JAMES E KEY. 
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