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HAROLD ROWNTREE, OF NEW YORK, N. Y., ASSIGNOR. To NATIONAL PNEUMATIC 

COMPANY, OF NEW YORK, N. Y., A CORPORATION OF WEST VIRGINIA. 
SAFETY SYSTEM FOR RAILWAY CARs. 

Application filed March 25, 1922. Serial No. 546,844. 

This invention relates to systems for en 
suring safety to railway trains, in that it 
is directed to the provision of exceedingly 
simple and efficient means, instrumentalities 
and systems for the prevention of collision 
between trains on the same track. - 
The object of the invention is to provide 

a system of instrumentalities for use in con 
lection therewith, which is simple, efficient, 
economical of manufacture and mainte 
nance, which will prevent collision between 
trains on the same track. . . 
A further object of the invention is to pro 

vide a system of the character set forth, 
which requires little equipment in addition 
to the standard equipment at present em 
ployed, and which limits the safety system 
in its application to prescribed areas be 
tween trains, and the relative speed of 
travel of the respective trains. 

Further objects of the invention will ap 
seat' more fully hereinafter. 
The invention consists substantially in the 

construction, combination, location. and rel 
ative arrangement of parts, and in essence 
the unethod or the system employed in con 
nection therewith, all as will be more fully 
hereinafter set forth, as shown by the ac coinpanying drawings and finally pointed 
out in the appended claims. 

Referring to the drawings.-- 
Fig. 1 is a diagrammatic view showing a 

railway with two trains operating thereon 
in the same direction, and illustrating the 
system of my invention: - 

Fig. 2 is a schematic diagram showing 
the apparatus employed in connection with 
}ly invention, which is located on the car or 
train; - 

Fig. 3 is a view in front elevation of what 
will term a meter employed in accordance 

with uy invention, showing the electric cir 
cuits employed in connection therewith: 

Fig. 4 is a top plan view of the same: 
Fig. 5 is a view in side elevation thereon; 
Fig. 6 is a view in front, elevation show 

is a modified form of meter employed in 
accordance with my invention, and which 

lay te)"in the preferred form thereof; 
Fig. is a view in side elevation of the 

saline: Fig. 8 is a sectional view taken on, the 
line 8-8 of Fig. 6, and looking in the di 
rection of the arrows: 

Fig. 9 is a sectional view taken on the 

for use 

line 9-9, Fig. 6, and looking in the direc 
tion of the arrows. - 

Figs. 10 and 11 are views similar to Fig. 
1, showing modified arrangements embody 
ing my invention. . . . . . Fig. 12 is a view largely diagrammatic 
showing various positions of the speedom 
eter rod and the bridging members. 
The same part is designated by the same 

reference character wherever it occurs 
throughout the several views. 
While I have shown and will describe my 

invention as applied to the operation of cars 
coupled up into trains, it is to be understood 
that the invention is equally well adapted 

in connection with the operation of 
single cars, and, therefore, wherever I refer 
to a car or to a train, it is to be understood 
that in either case a single car or two or 
more cars coupled up into a train consist 
ing of one or more cars is intended and in 
cluded. In Letters Patent No. 1,278,221, 
granted to me September 10, 1918, I have 
shown and described a railway block sys 
tem wherein the speed of travel of a car 
or train is controlled by that of a car or 
train operating in advance of it over the 
Same track, and wherein this control is au 
tomatic, and further, wherein the control is 
Secured by the conjoint action of the speed 
and distance ahead of the preceding train. 
In general, the system of my present inven 
tion is designed to obtain the same results, 
that is, under this system which comprises 
my present invention, I control the train, 
whereby the propelling power thereof is all 
tomatically cut off, and the brakes auto 
matically applied when, but only as long 
as, the train is within what I term the dan 
ger zone that follows after the train ahead. 
In the operation of the railway systems, 
there is a danger zone in the rear of each 
train, into which it is unsafe for a following 
train to enter. Manifestly an arbitrary and 
fixed danger Zone could be established so 
large that it would be absolutely safe under 
all possible conditions, but this would place 
a serious handicap upon the possibilities of 
the system, and it is highly important that 
the danger Zone should not be larger than 
is necessary for safety. I, therefore, vary 
the size of the danger zone under different 
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situations, so as to leave the maximum of 
freedom of speed consistent with safety. 
In the first place I reduce its necessary 0. 
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size by doing away with fixed danger zones, 
and employing a floating danger Zone be 
tween trains. In the second place i vary 
it by the speed of the train that is being 
controlled, the faster the speed the large' 
the field of the danger Zone ahead. In the 
third place I vary it by whether the dis 
tance between trains is increasing or de 
creasing, a decreasing distance enlargins 
the danger zone. In the fourth place I 
vary all these conditions to suit the gradi 
ent, so that the danger zone is larger-lunder 
the same conditions-on a down grade than 
on a level. In the fifth place I give a sig 
inal, in advance, that the danger zone is im 
minent. In one form of my invention, so 
long as the train in front is more than a 
varying pre-determined distance ahead, no 
automatic control is obtained. Wheneve' 
this separating distance is less than the pre 
determined distance, or danger Zone... then 
the automatic control will go into effect 
whenever the speed of that train exceeds 
the speed of the train ahead, and the train 
will be automatically liberated from auto 
matic control as soon as the speed of the 
train has been reduced to a slower speed 
than the speed of the train ahead. 

It will readily be apparent that by means 
of such a system all the trains can proceed, 
even when comparatively close together, so 
long as the separating distance is not being 
lessened. If a train running at a high rate 
of speed approaches within a predetermined 
distance of a train running at a lower rate 
of speed, the speed of the second train will 
be automatically reduced until the separat 
ing distance ceases becoming less, and com 
mences to increase, when the automatic 
control of the same train will cease, unless 
the separating distance again decreases. 
Within a predetermined distance, therefore, 
the automatic control operates, when there 
is a decreasing separating distance between 
trains, and ceases to operate when there is 
an increasing separating distance between 
trains. 
There are many different constructions. 

that might be employed to produce these re 
sults, each having its special advantages and 
disadvantages. In my issued patent, above 
identified, have shown and described in 
detail one construction which is of an elec 
tro-mechanical design. The tendency of 
mechanical parts to knock to pieces when 
a mechanical movement is transmitted to or 
from a fast moving train, from or to a sta 
tionary mechanism on the right of way, is 
SO well known and so difficult to overcome 
that it appears obvious that the possibilities 
of non-operation through a failure of the 
electric energy, which is. of course, possi 
ble, would be more remote than the proba 
bilities of mechanical trouble. Furthermore, 
a failure of electrical energy can be made 
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to play to safety, while a breakage of me 
chanical parts can not. One of the funda 
mental purposes of my present invention, 
therefore, is to provide a system which will 
accomplish the broad general objects of by 
issued patent, but entirely electrically as 
distinguished from eiectro-mechanically, 
thereby completely avoiding the fundamen 
tal disadvantage of mechanical parts, the 
great possibility of non-operation, and the 
expense, incident to continual replacements 
due to vibration and shock transmitted be tween moving and stationary parts. 
A further and important purpose of my 

invention is to provide a system of such 
character that the failure of any part to 
properly function, or any other abnormal 
condition, will ensure the safety of the car 
or train, and consequently of its passengers. 
In other words. I provide a system whereby 
the existence of any abnormal condition 
brings the safety device into operation. 
As illustrative of the principles of my 

invention, I have shown means for accom 
plishing the purpose thereof. The specific 
structure, arrangement and instrumentalities 
employed therefor, , however, do not de 
sire to be limited or restricted to, as many 
modifications and changes in details and 
instrumentalities of application may be em 
ployed without departing from the spirit 
and Scope of my invention as defined in the 
claims. 

In one arrangement shown, and referring 
articularly to Figs. 1 and 2, I employ a 

rail, which in this arrangement is other than 
a track rail, which I will call the safety con 
trol rail. This rail is sectional, that is, it is 
divided into short lengths, 1a, 1b, 19, etc., 
each Section having electrical connection 
with its adjacent Sections through resistances 
2", 2', 2', etc. On each train there are two 
shoes, 3 and 4. bearing on the sectional rail 
1, 1, one near the front end of the train, for 
example, 3, and the other, for example, 4, 
near the rear end of the train. It is obvious 
where the system is employed with a single 
car, the two shoes 3 and 4. would most effec 
tively be at the front and rear ends of the 
car. Each of the shoes 3 and 4 is electrically 
connected to the power source for example, 
the usual third rail 5, through what I will 
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term a meter 6, which will be more fully 
hereinafter described. The electrical cur 
rent thus put into the sectional rail 1, at 
each point, would endeavor to pass along 
the sectional rail in both directions, but as 
each section 1, 1, 19, etc., of the rail 1 is 
connected to its adjoining sections through 
resistances 2, 2, 2', etc., and as currents of 
equal pressure are entering the sectional rail 
froin each end of each train, the amount of 
current passing through the meter 6 on any 
train can be measured by half the distance 
from the shoe 3 of that meter to the meter 
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shoe ahead plus half the distance from the 
meter shoe 3 to the meter shoe in the rear. 
This combined distance and the amount of 
current that can leak to ground through the 
ground resistance , which is provided for 
each rail section 1, gives the amount of cur 
rent passing through each meter 6. The dis 
tance between the front and rear shoes of 
the train (or car) is a stable distance, and 
does not vary as the train progresses. There 
fore, any variation in the current passing 
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through the front meter would indicate only 
a variation in the distance of the train 
ahead. I have, therefore, devised a very 
simple and direct means whereby the dis 
tance, and the variance in the distance of 
the train ahead is measured in electrical 
energy on the train to be controlled, and I 
obtain this by using a common means for 
both the preceding train and the following 
train so that the electrical effect as between 
the common means and the train to be con 
trolled is governed by the distance of the 
train ahead, and without any mechanically 
operating mechanisms as essential parts 
thereof. It is manifest that having obtained 
a variant in electrical energy on the con 
trolled train that varies as the distance 
ahead of the preceding train, I can utilize 
this in many different ways to control the 
train movements. In one form the meter 
which will be hereinafter specifically de 
scribed, is so constructed that whenever the 
passage of current therethrough is decreas 
ing, the circuit is broken, which causes the 
power to be cut off from the train controller 
and the brakes to be applied. When, on the 
other hand, the meter current begins to in 
crease and re-establish the circuit, it indi 
cates that the distance between the trains is 
increasing. . . . . . . . . 

In the arrangement described, employ a 
continuous sectional rail, with resistances be 
tween the sections, and with other branch 
resistances from the sections to a common 
return conductor, which in this case is the 
ground. The electric current, therefore, is 
led from the source of power along the 
power or third rail, then through the rear 
of the preceding train and a portion thereof 
passes through the front of the following 
train into the sectional l'ail, then into a coln 
mon return conductor, the ground, and the 
current passing through the front end of the 
following train varies with the distance be 
tween trains. Now it is manifest that my 
invention might be used the other way 
around, that is, the circuit might lead from 

t() 
the source of power through a common in 
sulated conductor, then through branch re 
sistances to the sectional rail, then through 
the preceding and following trains, l'espec 
fively, and then back by a common return, 
and there are some marked advantages in 
this, as some decided economies can thereby 

be effected. Under the former method four rails are necessary, two for traction or right 
of-way, one for power, and one for the sec 
tional rail, but under the latter method only 
two rails in all are necessary, with the addi 
tion of an insulated feed wire. Fig. 10 
shows such an a rangement. It is to be 
understood that this method applies particu 
larly to steam railroads where a power rail 
is not employed. A and B are the two rails 
on which the trains run. B is a continuous 
l'ail connected to the return of the source of 

: power. A is a sectional rail, insulated from 
the ground or at least insulated sufficiently 
to prevent any material leakage of the low 
voltage current that would be used, and with 
resistances between the sections, and with 
each section connected by branch resistances 
to a common feed wire C. . . . " 
Now suppose D represents the rear wheels 

of the preceding train, and E represents 
the front drawing wheels of the following 
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train, and F represents the wheels of the 
pony truck of the engine of the following 
train. One of the wheels of F will be in 
sulated from its axle, and so connected elec 
trically to the other wheel of F, that current 
can only pass from one wheel of F to the 
other by passing through a meter on the 
engine. - 
Now manifestly D and E each make a 

dead short circuit across from the sectional 
rail to the other rail B, and any current 
coming from the feed wire C through the 
branch resistances between the trains would 
either find its way forward to D or back 

9.5 

ward to E and F. But inasmuch as F will 
be continuously getting onto a section of l'ail, 
while E is on the preceding section, the l'e- 
sistance between said sections will tend to 
force a part of said current to pass through 
F and so through the meter. The further 
apart the trains, the greater the number of 
branch resistances between the trains that 
will be bringing current into the sectional 
rail between the trains, and, therefore, the 
greater will be the current that is flowing 
forward and backward, and, therefore, the 
greater will be the current passing through 
the meter, so that as before the meter post 
tion will correspond to the distance apart 
of the trains. The nearer the trains are to 
ach other, the lower the meter will register, 
and, therefore, an absence of power, ol' the 
breakage of a resistance will play to safety 
by registering danger. 

In Fig. 11 I show a still further modified 
a rangement wherein K is a continuous inst 
lated cable extending along the right of way, 
L is a continuous inslilated coil extending 
along the light of way, A is the sectional 
track and B is the grounded track. In this 
arrangement the effect. On the meter is se 
cured by induction from the coil L, thereby 
permitting the use of alternating or oscil 
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lating currents and avoiding the necessity of 
insulation as explained with reference to 
Fig. 10. - 

will now desclile the lalance of the 
equipment provided on the car which is di 
agranamatically illustrated in Fig. 2. 8 des 
ignates what I will term the brake and con 
trol solenoid. This solenoid is connected at 
one terminal to contact 12 of the meter (5. 
The other tel'nninal is connected to a battery 
or other source of electrical energy 9, and 
the contact 12 is also connected to the bat 
tery through lamp 10. Frohn the other side 
of the battery 9 wit'e 11 leads to contact, 13 
of the ninetet (3, and a branch wire leads 
through a pish, button switch 14 to contact 
12 of the Inleter. The solenoid 8 controls a 
contacting lever 15, which when liberated 
operates to cut off the power and apply the 
brakes. 

I will now describe the meter 6, one form 
of which is illustrated in Figs. 3, 4 and 5. 
The metel' is in the form of a solenoid and 
comprises a supporting linenbel and base 17, 
callying a frame, consisting of studs 18 
held by brackets. 1.9 by being bolted thereto. 
A solenoid 20 is supported by the fraine and 
is provided with a core 21, which is adapted 
to be drawn downwardly when the solenoid 
is energized. The solenoid core or plunger 
rock 21 has secured thereto an arm 22, 
through the ends of which pass the studs. 18. 
A coil spring 24 is mounted on each of the 
studs 18, and extends to the lower end there 
of. and to the frame 23 of the solenoid 20. 
The upper parts of springs 24 support the 
aim 22 whereby, when the solenoid 20 is en 
ei'gized, the alm 22 is drawn downwardly 
against the action of the springs 24 on studs 
18. It will be seen that when the solenoid 
20 is de-energized, the plunger or core 21 
is thrust upwardly. The core 21 has secured 
thereto a rod 25 of relatively smaller di 
ameter, on which rod is loosely mounted a 
cup 26, carrying conducting members 27 and 
28 insulated from each other. The conduct 
ing members 27 and 28 have flange politions 
29 and 30, respectively, normally separated 
from each other, and arranged equidistantly 
from the rod. 25. The rod 25 has secured 
thei'eto a biidging strip 31, to move coinci 
dently there with. Thus, when the solenoid 
20 is energized, the bridging strip 31 is 
drawn into contact with the flanges. 29. 30, 
of the conducting strips 27, 28, to establish 
circuit connection the 'eletween. Contact 
finger's or springs 32, 33, bear at one end 
against conducting strips 27, 28, the other 
end being suitably secured to the base 17. 
The contact fingers 32, 33, exert a pressure 
on the cup 26, the fiction of which prevents 
the cup 26 from falling, due to gravity, and 
normally tends to hold the same yieldably 
in position relative to the rod 25. The cup 
26 is provided with a collar 40, adapted to 
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form a bearing for the end of the core 21, 
to thereby move the cup upwardly when the 
solenoid 20 is de-energized. Obviously, the 
bridging contact 31, bearing against the 
flanges 29, 30, of the cup Inoves the same 
downwardly when the magnet is energized, 
but with a certain drag due to the friction 
of the contact fingers 32, 33. Rotative move 
nent of the cup 26 is prevented due to the 
construction, best shown in Fig. 5, wherein 
the studs. 18 pass therethrough. 

It will readily be seen from the foregoing 
that when the solenoid 20 is de-energized, 
the springs 24 on studs 18 force the aim 22, 
and consequently the core 21 upwardly. 
The end of the core 21 bears against the 
collal 40 of the cup 26. At the same time 
the rod 25, carrying the bridging contact 
31, has been forced upwardly, breaking the 
connection between the conducting strips 
27, 28. Further upward movement of the 
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plunger or core 21, caused by the action of 
the springs 24, while maintaining the open 
position between the bridging strip 31 and 
conducting strips 27, 28, forces the cup 26 
upwardly to its limit of movement in an 
upward direction, i. e., the limit of expan 
sion of the springs 24. Thereafter, it but 
little current is supplied the Solenoid 20, 
the cole 21, will be drawn therein in propor 
tion to the current supplied until the bridg 
ing member 31 establishes the circuit con 
nection between the strips 27, 28, which is 
the position shown in the drawings. Fur 
ther supply of current to the solenoid will 
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100 merely tend to cause the cup 26, to nove 
downwardly with the rod 25. Contact fin 
ger 32 is supplied through wire 50 from a 
suitable source of current. Contact finger 
33 is connected by Wire 51 to the solenoid 
or other electrical device which controls the 
circuit of the power controller, brakes, &c. 
There are two ways by which current from 
a source or line. 50 may be supplied to Wire 
51. One is through the finger 32, strip 27, 
bridge 31, strip 28, to finger 33. Another 
way is through wire 52 through a push but 
ton switch 14. There is a still further way 
which is dependent upon the speed of travel 
of the train, which I will now describe. 
The frame 23 of the solenoid 20 is provided 
with a lug 53, which forms a guide for the 
shaft 54, which is moved through the lug 
53 by and in accordance with the speed of 
the train. Any suitable means may be en 
ployed for this purpose, for example, the 
means now generally employed in connec 
tion with train speedometers, or a speed 
governor directly applied to the rod 54. 
This rod carries secured thereto a conduct 
ing member 55. Interposed between the Jug 
53 and the contactor 55 is a coil spring 56, 
normally tending to keep the contactor 55 
in an upward position. The contactor 55 
is adapted to contact with a conducting 
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strip 57, whenever the train is not at rest. 
The contactor 55 is of such diameter as to 
also contact with the conducting strip 27, 
mounted on rod 25, when the cup 26 is . 
drawn downwardly by the solenoid 20 a 
sufficient distance. The strip 57 is connect 
ed by wire 60 to the contact finger 33, and 
hence by the wire 51 to the brake and con 
trol Solenoid. The operative parts of the 
meter thus far descriled in detail are shown 
in Fig. 2 diagrammatically where the finger 
32 is represented by the teiiginal 13, finger 
33, by the terminal 12, and the solenoid 20 
by the meter (3. - 
I will now describe the operation of the 

system, prefacing the same with the general 
statement that in accordance with my in 
vention I effect the automatic control, i. e., 
the cutting off of the power and the appli 
cation of the brakes, by means of opening 
a circuit. The particular device controlled 
by the opening of the circuit for accom 
plishing this shutting off of power and ap 
plication of brakes, and in fact for accom 
plishing any other desired operation, is 
well known in the art, and is extensively 
used in it. Consequently, no specific means 
have been shown, it being apparent that an 
illustration of a circuit normally main 
tained closed under normal operating con 
ditions, with means for opening that cir 
cuit to thereby release the action of a spring, 
when the operating circuit is broken, is all 
that is necessary to those skilled in the art, 
to enable a full application of the inven 
tion herein involved. Therefore, in con 
nection with the meter construction shown 
and described with reference to Figs. 3, 4, 
and 5, it will be understood that it is to the 
solenoid 8 that the wire 51 leads, and that 
when the circuit through the wire 51 is 
broken, the automatic safety devices are op 
erated. With the foregoing brief general 
explanation, the operation of the system 
thus fair described is as follows: 

Assume that the car is just starting in 
motion, traveling slowly, and the track ahead 
is clear. Under these conditions practically 
the full strength of current is passing 
through the solenoid 20. This means that 
the cup 26 has been drawn downwardly by 
the core 21 and bridging member 31 to its 
lower limit of movement, with the fingers 32, 
33 bearing against the top of the conducting 

55 strips 27, 28, on the flanges 29 and 30. Cir 
cuit is thus established from the Supply line 
i50, finger 32, strip 27, bridge 31, strip 28, 
finger 33, wire 51, and in consequence the 
rakes are under the normal control of the 
motorman, or other operator, as is likewise 
the power. This will permit the free normal 
operation of the car or train at any speed 
within the limit of the power of the car or 
train until the car or train approaches an 

its separating distance sufficiently to 

other car or train on the same track ahead 
of it. Approaching another car in this man 
ner will, as is apparent, decrease the amount 
of current that is flowing through the sole 
noid 20, thereby diminishing the pull of the 
Solenoid upon its core 21. This would cause 
the bridging member 31 to break the circuit 
between the flanges 29, 30 of the conducting 
Strips 27, 28, and in consequence would break 
the circuit to the wire 51, which, in the man 
ner hereinbefore described would automati 
cally cut off the power and apply the brakes, 

3. 

until the car or train ahead had increased 
per 

mit the current in the solenoid 20 to again 
draw the bridging member 31 into contact 
with the flanges 29, 30. It is apparent, how 
ever, that this decrease in distance might be 
effective to operate the emergency control 
devices by breaking the circuit of the wire 
51, when it is perfectly safe for the con 
tinued operation of the car or train, as the 
distance might be decreasing and yet be well 
without the danger zone. Therefore, the 
speedometer control 55, 56, 57, etc., is sup 
plied. By means of this arrangement, when 
the full current is flowing through the sole 
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noid, as a higher rate of speed is attained, 
the clip 26 in its downwardly drawn posi 
tion establishes circuit connection between 
the line wire 50, finger 32, strip 57, con 
tactor 55, which, due to the speed attained, 
is in contact with the strip 57, and hence 
slapplies current through wire 60 to wire 51. 
Therefore, it will be seen that even though 
the distance between trains is being reduced, 
and in consequence the circuit between strips 
27, 28 is broken, if that distance is still 
far enough, so that the operation of the au 
tomatic safety device is not necessary, the 
normal control of the car is still maintained. 
If, however, the distance is further decreased 
without diminution of the speed, the con 
tinued decrease of current in the solenoid 
20, allows the springs 24 to force the arm 22 upwardly, forcing the cup 26 upwardly out 
of contact with the contactor 55, and, there 
fore, the current to wire 51 will be broken. 
To put the matter in a different way, it will 
be apparent that there are two circuits con 
trolling, the wire 51. One is controlled by 
the bridging member 31, and this is con 
trolled entirely by the increasing or decreas 
ing distance between the two trains. The 
other circuit is controlled by the strip 27 of 
cup 28, the contactor 55 and strip 57, which 
in turn is controlled by the speed of the 
train conjointly with the distance between 
trains, and therefore, if the distance is at 
any time diminishing between two trains, 
outside the danger zone, one circuit is 
broken, but the other is not. When, how 
ever, within the danger zone, the distance 
between trains is diminishing, the circuit is 
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automatically broken, and, on the other 
hand, similarly, maximum speed is allowed 
up to the limit of safety. 
The foregoing system imposes a minimum 

restriction upon the carrying capacity of the 
road for the foregoing reasons. Further, it 
will be apparent that failure of any parts 
would automatically result in the applica 
tion of the safety appliances, i.e., the break 
ing of the circuit of wire 51. A failure of 
the front shoe to contact with the sectional 
rail Would automatically break the circuit of 
wire 51. It is apparent that the current 
through the solenoid 20 would thus be shut 
of and cause both the bridge member 31 and 
the cup 26 to move upwardly. A failure of 
the lear shoe to contact with the Sectional 
rail would increase the current passing 
through the front meter of that train, and 
through the front meter of the following 
train, but while these meters would there 
upon be reading incorrectly in regard to the 
distance between the trains, they would still 
respond accurately to any variation of dis 

In other Words, due to the lag that 
exists between the bridging member 31 and 
the cup 26, by virtue of the frictional con 
tacts 32, 33, irrespective of the amount of 
current that at any one time is passing 
through the solenoid 20, any decrease in that 
amount caused by the decrease of the dis 
tance separating trains would automatically 
break the circuit between the strips 27 and 
28, and therewith of the Wire 51. There 
fore, any failure on one train will not cause 
a failure on any other train, and will at all 
times play to safety on its own train. 

A will now describe the type of meter con 
struction which I at present consider to be 
the preferred type, as is illustrated in Figs. 
6 to 9, wherein various modifications in con 
struction are contemplated. In this ar 
rangement, the solenoid 20 is located at the 
top of the supporting structure 17, with the 
plunger or core 21 depending therefrom. 
The plunger or core 21 is provided with an 
arm 22, normally pushed downwardly by the 
springs 24 on the frame studs 18, as herein 
before described in connection with the 
structure of Figs. 3 to 5 inclusive. Secured 
to the end of the plunger 21 is a cup 26, hol 
low in shape, which carries the conducting 
strips 70, 71 and 72. 
bear against the respective conducting strips 
70, 71 and 72. In this arrangement, as in 
that of Figs. 3 to 5, one of the fingers is con 
nected to the source of current supply, and 
each of the other fingers is connected to the 
control solenoid 8 as shown. Extending up 
through the center of the hollow cup 26 is 
the speed controlled rod 54, which rod is 
formed of varying diameters, each decreas 
ing in size, 54°, 54,549 (see Fig. 12). On 
a portion of the rod 54°, is loosely mounted 
a conducting bridging disk 80, the orifice 

Fingers 73, 74 and 75 
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therein through which 54 extends being of 
Such size that the disk cannot move lower on 
the rod 54 than the next increasing diame 
ter thereof 54. The disk 80 is also of such 
diameter that when allowed to move down 
Wardly relative to the cup 26, it will become 
seated between the conducting strips 70 and 
72. A similar disk 81 of similar diamter 
for similarly bridging the circuit between 
conducting strips 70 and 71, is mounted on 
the portion 54 of rod 54, so that it will freely 
slide up and down thereon, but never passes 
over or surrounds the portion 54". The por 
tion 54 of rod 54 is longer than the height 
of the strips 70 and 2. It is understood 
that finger 73 corresponds to the finger 32 of 
the arrangement shown in Fig. 3, and simi 
larly finger 75 corresponds to the finger 33 
shown in Fig. 3, current being at all times 
supplied to finger T3. The operation of the 
system thus far described will perhaps be 
better understood by reference to the dia 
grammatic illustration of various positions 
of the cup and bridging members 81 and S() 
set forth in Fig. 12. 
Assume that the track ahead is clear, and 

the train is stopped; with the train stopped, 
the speedometer rod 54 is at its lowest posi 
tion relative to the Solenoid 20, as shown in 
Fig. 12, where the base line 100 illustrates 
the lowest limit of downward movement of 
the rod 54. Due to the fact that the track 
ahead is clear, Solenoid 20 is receiving maxi 
mlin current, with the result that the cup 
26, and in consequence the strips 70, 71, 72, 
are drawn upwardly by the core of the sole 
noid to their upper limit of movement. Ob 
viously the rod 54 being at its lowest limit 
of movement, permits the bridging members 
81, 80, to establish a circuit connection from 
the contact 70 to the respective contacts 1 
and 72. The train is thereupon started, and 
the speed of the train is built up until the 
naximum speed is attained, but with the 
track, however, clear ahead, so that the 
maximum current is passing through the 
Solenoid 20. This position is shown in the 
Second diagram of Fig. 12. Here it will 
be seen the speedometer rod 54 has been pro 
jected upwardly to its maximum upward 
lhovement upon the t'ain reaching its maxi 
Jaluin speed, but due to the fact that the 
track is clear ahead, no alteration has oc 
curled in the relative position of the conduc 
tol's 70, 71, T2, and the bridging contacts 80 
and 81. The train maintaining its maxi 
lium Speed approaches a train immediately 
ahead, but the distance is still so great as to 
render maximum speed still safe. But, 
nevertheless, the fact that the danger area is 
being approached is called to the attention 
Of the motorman. In the position shown in 
the third diagrain of Fig. 12, it will be noted 
that the position of rod 54 has not changed, 
but the cup 26", and in consequence the strips 
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70,72, have been lowered, due to the decrease 
of current in the solenoid 20. Therefore, 
the bridging disk 81 has come to l'est upon 
the end of the portion 54 of the rod 54, and 
in consequence the continued downward 
movement of the strips 70, 71,72, has lifted 
the bridging member 81 out of contact with 
the strips () and 1. 
which signal device is operative as long as 
cul'rent is passing therethrough, but be 
comes inoperative when current ceases to 
pass therethrough in any suitable well known 
manner. Therefore, with the position thus 
attained by the respective cal's, the signal 
becomes inoperative. In other words, the 
signal lamp going out is a signal of danger. 
lf, in spite of the Warning signal to the 
Inotorman, the speed of the train is main 
tained, or the distance between the train and 
the train ahead is further decreased so as 
to cause a further' drop of the cup 26, the 
bridging strip 80 becomes Seated on the por 
tion 54 of the speedometer rod 54, and due 
to the downward movement of the strips 70 
and 72, circuit connection is broken between 
the strips 70, 72, whereby the circuit of 
wire 5i is broken and the automatic devices 
operated. In other words, the current to the 
propelling motor of the car is broken, and 
the brakes are applied. This naturally 
causes the speed of the train to be reduced 
whereby the speedonieter rod 54 is lowered. 
When the speed has been reduced to a point 
where, relative to the distance separating 
the two trains, the border-line of the safety 
area exists, the bridging disk S0 is permitted 
to again establish circuit connection between 
the strips i0, 72, as shown in the next dia 
gram of Fig. 12. The speed of the train is, 
however, sufficiently great in connection with 
the separating distance of the trains so that 
the bridging disk 81 is still maintained out 
of contact with the strips 72 and 71, with 
the l'esilt that the signal is still extinguished, 
showing the notorman that he is still close 
to the dangel' zone, and should not attempt 
to increase the speed of his train or he will 
be in danger of having his power cut off 
and the brakes applied again, or, in other 
words, the emergency device operated. If 
the preceding train is in motion, however, 
at a speed greater than the reduced speed of 
the train, so that the separating distance is 
increasing, the cup 26 is noved upwardly, 
due to the consequent increase of current 
passing through the solenoid 20, until the 
disk 21 again establishes circuit connection 
between the contacts 0, i, and the signal 
indicates that the train is outside the danger 
ZOne. 

it may sometimes be desirable to permit, 
in the event of a block, the trains to ap 
proach each other without operating the 
safety devices, and it is for this reason that 

Strip 1 is connected 
through wire 101 to the signal device iO2, . 

the push button switch 14, which is nor 
mally Open, is provided. By closing the 
Switch 14 (see Fig. 3), it is possible to main 
tain the circuit closed so that current is 
supplied to the wire 51 irrespective of either 
the speed of the train or of the distance 

fe. 

70 

separating the two trains. This necessi 
tates, however, the motorman keeping his 
finger on the button, thereby ensuring his 
knowledge of the existence of danger, and 
Securing his utmost caution in the continued 

If at any time while advance of the train. 
“creeping up On a stalled train, his finger 
is removed from the button, the automatic 
devices inmediately operate to shut off his 
power and apply the brakes. In the event 
the block is lifted, and the preceding train. 
proceeds in its travel, the train, control is 
again rendered operative, but the speed of 
the train is restricted to a speed equal to or 
less than the speed of the preceding train 
if the control is to be maintained operative. 

75 

In other words, the separating distance be 
tween the trains must be increasing, and 
this condition is maintained until the sepa 
rating distance between trains exceeds the 
limit of the danger Zone. 
From the foregoing it will readily be seen 

that the essential factor's entering into the 
system of my invention aire, the distance 
between trains, the speed of the controlled 
train, and the speed of the preceding train: 
no mechanical transference of power from 
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or to a moving train; and all failures play 
to safety. The relative distance at which 
the automatics would function can be varied 
on grades by varying the size of the ground 
resistances at those places. . . . . 
The speed of the preceding train can be 

measured in the terms of the speed of the 
controlled train and of the increasing or de 
creasing distance separating the trains. 
This makes it possible to combine the speed 
of the controlled train and the speed of the 
pieceding train under the heading of the in 
crease or decrease of the distance between 
trains. - 

It will be further seen that the power is 
cut off and the brakes applied in the event 
of either of the following happenings: 

1. In the event of any failure of any cs 
Sential part. 

2. Whenever the relative distance of the 
preceding train and the speed of the con 
trolled train, and the decreasing separating 
distance, make it advisable. 
Other things, being cqtaal, the slower the 

speed of the controlled train, the nearer it 
can approach the train ahead before the 
automatics are operated. The automatics 
are liberated whenever the distance of the 
train ahead is increasing, or whenever the 
distance, when compared to the reduced 
speed of the controlled train, would make a 
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nearer approach Safe. For example, in the lao 
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speed and distance used to illustrate, no 
particular attention has been given to select 
the correct distance at which speeds would 
be allowable in practice. With that under 
standing, however, suppose train B going at 
40 miles per hour is following train A, go 
ing at 30 miles per hour, with 2,000 feet 
separating distance. Train. A cominences 
to slow up and stop at a station. By the 
time it has stopped, train B is only 1,000 
feet behind. At this monent the autonna 
tics on train B are applied, and train B 
reduces its speed, sliding nearer to A as it 
does so. Let us suppose that the speed of 
trail B is reduced to 10 miles per hour 
when still 500 feet from the rear of train A. 
If we assume this distance at this speed to 
be somewhat greater than a necessary mini 
mum, then the automatics would liberate, 
but they would go on again if train B ap 
proached too near to train A in proportion 
to its speed. 

ILet us then suppose that when train B is 
400 feet away, and going 10 miles per hour, 
train A again starts. Just as Soon as the 
speed of train A exceeds the speed of train 
B, so that the separating distance is in 
creasing, the automatics on train B will be 
liberated by the completion of the circuit of 
wire 51. Train B can then augment its 
speed almost as fast as train A augments its 
speed, and so long as the separating dis 
tance is not decreasing, train B is unaf 
fected, but the instant train A starts to slow 
down, t’ain B will have its automatics set, 
unless the distance they are apart is more 
than sufficient to enable train B to stop at 
the speed at which it is operating. 
If train A is stopped at the bottom of a 

grade, and train B is coming towards. A 
down the grade, then the effect on train 
R’s automatics would be the same as though 
train A were nearer to train 3, but on a level 
track, than it actually is. In other words, 
other things being equal, the automatics 
on train B would set when a further dis 
tance in the rear when on a down grade 
than they would when on a level grade, e 
cause of the varying values of resistance em 
ployed on the sectional rail ground connec 
tions at the graded portion of the track, as 
herein above described. 

It will be seen that as the controlling 
meter on each train legisters the variance in 
the separating distance, it will automatically 
adjust itself to any temporary abnorialities 
in the resistances, etc. 

In the arrangement of Figs. (3 and . . 
show means which are simple, and which will 
permit the ready adjustment of the meter 
in accordance with the number of cars of the 
train. Obviously the current through sole 
noid 20 on any train will vary in accordance 
both with the number of cars on the train 
and the distance ahead of the preceding 
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train. In order to enable the meter reading 
to correspond solely to the separating dis 
tance, I mount on a suitable bracket, 200, 
carried by the post 17, a graduated dial 201, 
graduated in numbers of cars which consti 
tute a train; the pointer 202 of the dial has 
Secured the 'eto a cam handle 203, provided 
with a plurality of notches on the peripheral 
edge thereof. The studs LS have mounted 
thereon an alm 204, and the arm is provided 
with a projection adapted to fit into the 
notch of the cam 203. Spirings normally 
tending to maintain solenoid core 21 in the 
Solenoid coil 20 are wound around the studs 
18 between the two aims 22, 204. It will, 
therefore, be apparent that by forcing down 
Wal'dly the artin 204, and thereby increasing 
the tension of the Springs 24 on studs 18, 
adjustinent is secured proportional to the 
amount of current that would pass through 
the Solenoid, proportional to the number of 
cai's On the train, and by ?eason of the struc 
ture thus described, it is possible for the 
illot Orihan to at the Outset set his apparatus 
Ol' pointer at the position where the proper 
alhount of tension is imparted to the springs 
24 to completely compensate for current 
passing through the Solenoid due to the num 
ber of ca's of the train. 
Many illodifications and changes in details 

will leadily Occur to those skilled in the art 
With Olt departing from the spirit and scope 
Of Iny invention as defined in the claims, but 
having now set forth the objects and nature 
of my invention, and having shown a struc 
ture embodying the particulars thereof, what 
i claim as new and useful and of my own 
invention, and desire to secure by Letters 
Patent, is: 

1. In a railway System, a plurality of 
trains, an illnbroken electrical conductor, 
means for establishing an electrical circuit 
between each train and said conductor, an 
electrical device on each train included in 
said circuit, a safety circuit controlled by 
Said device, and means for varying the cur 
rent passing through said device by and in 
accol'dance with variation in the distance be 
tWeen the ti'ain on which said device is lo 
cated a Eld the preceding train, the current 
passing through said device increasing with 
increase of distance between the trains, a 
signal, and means for operating said signal 
before said safety circuit is operated. 

2. In a railway system, a plurality of 
trains, an unbroken electrical conductor, 
means for establishing an electrical circuit 
between each train and said conductor, an 
electrical device on each train included in 
said circuit, a safety circuit controlled by 
said device, and means for varying the cur 
lent passing through said device by and in 
accordance with variation in the distance be 
tWeen the train on which said device is lo 
cated and the preceding train, and means 
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controlled by the speed of the train on which 
said device is located for controlling said 
safety circuit conjointly with said device, a 
signal, and means for operating said signal 
before said safety circuit is operated. 

3. In a railway system, a common elec 
trical conductor, a train, a normally closed 
circuit for controlling safety devices on said 
train, and means operated by current in said 
conductor and controlled by the distance be 
tween said train and the preceding train, 
for opening said circuit when the train en 
ters a danger zone, means adapted for vary 
ing the danger Zone, a signal device, and 
means for operating said signal device prior 
to the opening of said circuit. - - - - 

4. In a railway system, a common elec 
trical conductor, a train, a normally closed 
circuit for controlling safety devices on said 
train, means operated by current in said 
conductor and controlled y: distance be 
tween said train and the preceding train for 
opening said circuit when the train enters 
a danger Zone, said means, operated by cur 
rent in said conductor, being also adapted 
for automatically closing said circuit when 
the speed of said train is less than the speed 
of the preceding train a signal device and 
means for operating said signal device prior 
to the opening of said circuit. 

5. In a railway system, a common elec 
trical conductor, a train, a normally closed 
circuit for controlling safety devices on said 
train, and means operated by current in said 
conductor and controlled by the distance be 
tween said train and the preceding train, 
for opening said circuit when the train en 
ters a danger zone, means adapted for vary 
ing the danger zone, a normally closed signal 
circuit, and means for opening said signal 
circuit prior to the opening of said safety 
2ircuit. 

6. In a railway system, a common elec 
trical conductor, a train, a normally closed 
circuit for controlling safety devices on said 
train, and means operated by current in said 
conductor and controlled by the distance be 
tween said train and the preceding train, 
for opening said circuit when the train en 
ters a danger zone, and means for auto 
matically closing said circuit when the speed 
of said train is less than the speed of the 
preceding train, a normally closed signal 
circuit, and means for opening said signal 
circuit prior to the opening of said safety 
circuit. 

7. In a railway system, a common elec 
trical conductor, a train, electrically operated 
safety devices on said train, a normally 
closed circuit for controlling said safety de 
vices, means operated by current in said 
conductor and controlled by the distance be 
tween said train and the preceding train 
for opening said circuit when the train en 
ters a danger zone, and means for main 

9) 

taining said circuit open until the separat 
ing distance between said trains begins to 
increase, and means for intentionally main 
taining said circuit closed temporarily 
irrespective of the distance between said 
trains. 8. In a railway system, a plurality of 
trains, safety devices carried thereby, a 
means common to all trains for continuously 
controlling said safety devices, means for 
rendering said safety devices operative on 
any train when said train enters a danger 
Zone with reference to a preceding train, 
means adapted for varying the danger Zone, 
a signal device on each train, and means for 
operating said signal device before render 
ing said safety devices operative. 

9. In a railroad system, a plurality 
controlling means on each train, a common 

of 
trains, electrically controlled motive speed 
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means for continuously electrically affecting 
the electrical control of said motive speed 
controlling means on each train and means 
carried on each train at each end for locally 
affecting said common means to control the 
next succeeding train, the current through 
said electrically controlled motive speed con 
trolling means on said next succeeding train 
being proportional to one half the distance 
between the means on the forward end of 

the rear of the train it is following plus one 
half the distance between the means on each 
end of said next succeeding train. 

10. In a railway system, a plurality of 
trains, an unbroken electrical conductor, 
means for establishing an electrical circuit 
between each train and said conductor, said 
means being mounted on each end of each 
train, an electrical device on each train in 

90 

95. 

said next succeeding train and the means on 
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cluded in said circuit and means whereby the 
amount of current passing through said de 
vice on any train is indicative of the distance 
ahead of the preceding train, said unbroken 
electrical conductor and said means on each 
end of each train being so associated that 
the current through said electrical device is 
at all times proportional to one half the dis 
tance between the means on the rear ends of 
two adjacent trains. 

11. In a railway system, a plurality of 
trains, an unbroken electrical conductor, 
means for establishing an electrical circuit 
between each train and said conductor com 
prising separate means on each end of each 
train, an electrical device on each train in 
cluded in said circuit, means controlled by 
said device for controlling safety devices 
and means for varying the current passing 
through said device so that said current is 
continuously proportional to one half the 
distance between the means on the rear ends 
of two adjacent trains. 

12. In a railway system, a plurality of 
trains, an unbroken electrical conductor, 
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means for establishing an electrical circuit 
between each train and said conductor, said 
lineans comprising a member on each end of 
each train, an electrical device on each train 
included in said circuit, a safety circuit con 
trolled by said device, means for varying the 
current passing through said device, the cur 
'ent variations being directly proportional 
to one half the distance between the men 
bers on the lear ends of two adjacent trains, 
means controlled by the speed of the train 
on, which said device is located for also con 
trolling said safety circuit, a signal and 
means for operating said signal before said safety circuit is operated. 

13. In a railway system, a plurality of 
trains, safety devices carried thereby, a 
means common to all trains for continuously 
controlling said safety devices, means for 
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rendering said safety devices operative on 
any train when said train enters a danger 
Zone with reference to a preceding train, 
electrical neans on each train for control 
ling said safety devices, said electrical means 
being connected to said means common to all 
trains and arranged to be operated by a cur 
rent propolitional to one half the distance 
between two adjacent trains and means for 
adjustably setting said electrical means so 
the effect of the current on said electrical 
means may be controlled to adapt the elec 
trical means for operation on trains of any 
length. - - - 

In testimony, whereof I have hereunto set 
my hand on this 20th day of March A. D. 
1922. m m 

FAROLD ROWNTREE. 
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