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To all -xufz}om' 7 may. camgef@:; I
Be it known that I, Hannisar C. Kozrp, a

citizen of the United States, residing at Ja-
in the county of Queens and State of

usefulImpmveQO,s in Railroad.'Systems} of
which the following is a full,

My mvention refates to railway systems.
The usual
w

ca r
* 1

one frain at a tirne |
sion of the bloek system has been made in the
“oxerlap’ method by which certain caution-
signels’ are emiployed to
wiho thereafter proceeds
With caution, so that trains may

i ometh approach
y together

track, and in prac-

* " {wholly ‘eliminate the danger of collisions
25 Wwhere trains are run at close intervals and at

tice co

- In order to wholly avoid collisions and to run

- trdins at any approach to

' to the frequency that
conditions in crowded cities actually require,
it is niecessary to do two things

. nate the human element altogether, and,

“-secondly, to provide an aut _
- by which each train’causes to follow behind-
1t a zone of influence which will automatic-

35

“speed to a degree proportional to the inter-
By the present invention T

ally cause a succeeding . train to reduce its

vening distance,

-~ -accomplish these ends,

" above-named objects can be carried into ef-

~and to devise

45

- Other objects of the invention are to de-

vise a miethod

and apparatus by which the

fect in a practicable and ¢onvenient manier

# system 1 ‘which the control

of the traifs remains’ within the pleasure of

""l.

the engineer until the time whén an approach

to the "danger zone of the

- causes an automatic reduction of speed.

SN}

" With these arnid

‘other objects in view

invention consists in the method and in the

construction, combination, loeation, and ap-
rangement ol parts, all as will be more fuily
hereinalter set forth, as shown in the aceon-
@5, and finally particulurly

panying drawings, ‘an
pointed out in the ippended Claiws,

o

clear, and exact

method- of operating modern
rallroads is. b ‘the 'so-called ““block -signal

iich the track is divided into |
1N¢ each having
suitable signals at its entrance by which only
1s admitted. An exten-

Warn an engineer,
more slowly and
without danger, and.

eby be run with great frequency. It is
¢bvious, however, that these methods do not

lisions actually oceur quite frequently.

—first, toelimi~

attomatic system

previous train

my

L "'ﬁpp]ica.tinn filed S_éptember 12,1905,

| diagrammatic view

and ascertainable

Therefore it will

duced the necessary interval .o

tion of the movi

W 7 a1 e
.

Fig. 2 is a similar

modified form of system.  Figs. 3 and 4 are

paratus. Fig. 5 is
operating parts which might be
6 1s a detail view of the same.
grammeiic view showing circuits.

\TENT OFFICE,
HANNIBAL.C. FORD, OF JAMAICA, NEW YORK. . ;gmt
T RAILROAD SYSTEM, = -

Patented Mamh13,1906

is"a view showing a form of
employed in
connection with my railroad system." Fig..
Fig. 7isa dia-

| Referring to the drawings, Figure;1 is 8

| Showingar"ij,il;‘.*a,y'system L

- embodying the principles of my mvention. -
view showing a.slightly- - -

: . . | 60

detail views Hlustrating a portion of the ap-.-"

- In order to clearly understand the nature
and scope of the present nvention, it 1s nec- = .
¢ssary to consider thé problems which arise -

in the opeération of rapid-transit trains at fre-
quent ntervals,

When a train is moving on

a track ata certain speed, there is a-definite

to a stop. Since the ki-
netic energy of a-‘mﬂving-bog 7
to the square of its speed,
twenty miles an hour takes
the distance in coming
quired by a train

at ten miles an
hour,

rmminlg
orty

A train running at

. distance corres onding to~

‘the particular speed through which the train
will run in coming 75
18 proportional -
& train run at -

Just. four times = -
to a stop. that is re-
nilesan hour -+

slides sixteen times as far in coming to a stop.. .

as the ten~mile-an-hour train,
emergencey-brake to

at high speeds they must

distance apart, but that if the s

oreatly

aln, supposing the .
be applied in both cases.
e seen that when trains run. 8z
beata CQHSidﬁmb]&ﬂ
seed is re- .
Space 18 .
cut down. Inasmuch as speeds of
twenty and thirty miles an hour are used and

are-in fact quite common, the block initerval "¢
which is now made the standar'd of separa~"

ng trains

long space interval between trains wholly In-
consistent with the transit demands.. Up to
the present time,
never been

so far as [ am aware, it has -
y proposed to have 4. variable and -
movable block interval or zone which travels .
along behind a train and

_ which limits follow-
Ing trains to a distance whieh is

- great if their
| Spﬂﬂd ‘Ehlgh, bllt Vel‘y IOWT When tzhE‘lI‘ SPE"&d L

| . (=] IllllS‘t '::bt_?{-i‘t(';edl‘{'] ed )
to_the highest speed used, which means a -

95,

13 sufficiently reduced. With.such a system: -

trains can be run ds elosely together as they
can be placed on a track and

hY

al

_ facec owed to go as
fust as their

_ vea 0 a8 1¢5 - e
propelling ‘means will carry .

them-=in other wards, an ideally perfect ar~

rangement in railroad systems;
Keferring to the drawines, A

J_ L]

, . ings, A denotes a -
raibway comprising rails A’ and A% and in

110 -
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Figs.1 and 2 I have inorder to make the illus-
tration possible in a limited space shown the
scale very much out of proportion, the por-
tion of the rallway illustrated being one thou-
sand to fourteen hundred feet long, to men-
tion a practicable figure. This section of
rallway 1s divided into what I shall term
“umits’ B’ B? B® B, &c. These units do not

correspond to the modern block-section or to -

any present system, being. comparatively

short subdivisions, which in a ({)I‘&th&l case

I make from one hundred and fifty to two

- hundred feet long, although they may be

20

25

~ speed. thereof.

30

40

45

55

3.

made as short as 1s desired. The length of

these subdivisions or units is relatively un-

-important, as will later'appear, and the man-

ner in which they are secured; but their pro-
vision 1n some form 1s an essential feature of
my invention. In Figs. 1 and 2 I have illus-
trated a practical method of forming these
subdivisions, which consists in insulating the
rall A’ into subdivisions by msulating-joints
¢. Within each of the subdivisions or units
B’ B?, &c., 1 provide means for acting upon a
train at that point to positively control the
The particular means for
this purpose which 1 have illustrated in the
drawings 1s merely an exemplary form of de-
Vice. %11 my companion application, Serial
No. 278,184, filed herewith, I have illus-
trated another form of means within the sub-
divisions or units for positively controlling
the speed of the train, including a trainstop
and certain devices by which i1t is released,

~and I have also described in sald case an elec-

trical apparatus for controlling the speed ol
the train positively by means within the suc-
cesslve track units.
will set forth a form of apparatus, which ap-
paratus approaches-as nearly as desired to
the 1deally-perfect system of train control
as above outhned, which 1n its broad aspects
forms the subject of the present mmvention.
It will of course be understood that the con-
structions illustrated are largely diagram-
matic In this application on account of.the

1impossibility of presenting all the mechanical
features of a complete railroad system within

the scope of a single patent. _ '
D denotes a rail which is divided into sub-
divis.ons d’ d* d*, &c., corresponding to each

of the track units B/ B? B3, &c¢. Each indi-
vidual section i1s guided to move in a special

way, whieh 1s particularly illustrated in Fig.
All of the sections are joined together at

~their ends, so aso constitute a practically

continuous rail,
Referring to Fig. 3, 1 have shown a sam-
ple rail - subdivision, as d?, and at suitable

6o points upon this rail are located studs 1 and

05

2, which project downwardly into guiding-
slots 3 4 1in cam-plates 5 and 6, secured to the-
ties in any convenlent way. The cam-slot 3

is a straight inclined slot throughout its
length, while the cam-slot 41s inclined through

In the present case I

!

815,086

the upper portion of its length, but has a ter-
minaf portion 4, which is straight and par-
allel with the length of the track. In the
drawings I have illustrated but two cam-
plates 5 and 6; but inasmuch as the actual
raill would be one hundred or two hundred

feet long several would be employed in prac--

tice at positions indicated by dotted lines at 7,
8, and 9 of the drawings. In practice the in-
cline of each cam-slot would be extremely
small, since the rail has a longitudinal move-
ment of many feet to carry it through a few
inches of lateral throw. At each end of the

controlling-rail is joined a short section e,

which 1s llustrated 1n detail in Fig. 4, which
1s designed to permit a relative longitudinal
movement between adjacent rail-subdivi-
sions. For this purpose 1 have illustrated a
form of telescoping or spliced connection f;
but 1t 1s evident that the provision of this fea-
ture 1s within the skill of any mechanice, and 2
detalled description of any particular form
1s not required. The joining sections e of
the controlling-rail have & very slight angu-

lar movement with réspect to the rail-subdi-

visions proper, and for this purpose they may
be pivoted therecto,as at ¢; but in practice the
angular movement of the parts is so minute
that the ordinary transverse elasticity of the
rall will be amply sufficient to accommo-
date 1t. |

From the above description it will be clear
that each controlling-rail subdivision swings

luterally when- it 1s moved longitudinally,

and by virtue of the relation of the cam-slots
3 and 4 each rail-subdivision takes a slightly-
inclined relation after it has left the parallel
}msition designated by the dot-and-dash line

&l The amount of lateral throw of each con-

trolling-rail subdivision is proportional to its
longitudinal movement.
Cooperating with each controlling-rail sub-

division I provide means for moving it lon-

oitudinally, and thereby securing a lateral
throw. |

[’ I* B, &ec., indicate leads or connections
from each msulsted rail unit which run to
magnets m’ m?* m?, &c., the circuit being com-
pleted through wires »’ #n*, &c., to & ground-
return o. Hach of the rail units being
charged from a line-wire p it is evident that
the passage of a train 4t any point short-cir-
cuits each of the magnets m’ m?® and causes
the release of 1ts armature. Tn the drawings
1 hgveindicated a train K, whichis positigned
on both the track units B’ and B*. The pres-

7("

75
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ence of this train is effective to deénergizo .

magnets m” and m?, each of which releases its
armature 10 in the menner indicated in Fig. 3
and opens the valve 11 of an air-¢ylinder 12
to a source of air-pressure at 13. The en-
trance of the air into the cylinder 12 pushes
out a piston 14, connected to g lever 15, hav-
ing a slotted section 16, which embraces the
pin 1 previously referred {to.

The motion of :

X258




 subdivision @ in its cam-slots 3 4 into the po-

- stant tendency to return the slotted lever 15
as soon as the pressure is released in the cyl- |
~inder 12. - At this time the subdivision d* al-

ready occupies its extreme left-hand position
by virtue of its deénerg_ézation when t

10

| 815,086

the slotted lever 16 to the left mdvés the rail- |

sition shown in Fig. 3 and in Fig. 1, =
17 1s a strong spring or any other equiva- |

lent pressure mechanism which exerts a con-

K entered the section

“has not wholly left this section the pdsition

- - of the parts still continues. The magnets m?
m* m®, &c., are all energized, and under their -
influence the rail-subdivisions @® d® d’, which
©of course have been previously thrown to the
- - extreme left-hand position, take certain new
relations. As above stated, the sections d3.
and ¢* are fully thrown to their left-hand po- |
sitions of extreme lateral throw by the deén-.
~ergization of the magnets m’ and m?. The |
magnet m® 1s,” however, energized, so that
pressure 1s released into a port 18 from the
. cyhnder. 12, and the lever 15 of the subdivi- |
sion d° is freée to swing to the right under the

.‘1_5

. 20

25

.3{?

influence of its spring or pressure means 17.

ouch right-hand movement is, however, lim-
- ited by the intervening rail-section ¢*, which
has only a limited amount of telescoping ex- |
‘tension. In like manner the section d® is
* lumited in its return movement by the tele-
scoping section ¢ and the subdivision d’ by

~ - the telescoping section ¢’. - All of these sec-~
- tions are under a constant pressure of their

35

40

pressure means 17 and move rearwardly as
Tar as their telescoping extension will permit.
- The séction d°, which 1s

L]

sand feet behind the train K, is fully returned

to its parallel relation with the track-rails
represented by the dot-and-dash line &, and
all the preceding sections back to-a following
train lie in this same straight parallel line,
_eia_,ch_ of the telescoping extensions ¢ being
. By'virtue of the above it will be seen that

htly‘collapsed to permit this.

- vvery train causes to follow behind it a zone

55

6o

- ripg te/the methyd by which this traveling

‘‘‘‘‘

of influence represented by the controlling- -
rail D, which is deflected from its normal po-
sition 8 decreasingly great distance as the

interval behind the train increases. - As the

- train ‘progresses additional cp;(i_\pml]intig-rail
subdivisions are thrown laterally, and each
one holds the preceding against. immediate

4

their normally paralle

+ .

d -I.::.-I_ '

seriplis.

s. practi¢al difficulties. Before refer-

zbne.of variable influence is made to contro

LR
'

the train
?, and since the train

ure.’
clear _ |
corresponding to K in Fig. 1 magnets m’
and m* will be deénergized and the control-
ling-cams Q2 and
~extreme position .of lateral movement.
cams Q4 Q°, and Q° will be under a tension to
move to their normal position under the. in- -
Hluence of their pressure means 17, but will

; for example, a thou-

each’

return by .a sort of -chain ‘or link action, so.

that the rail-subdivisigns regtim gradually to.

. raligl relation, but each un-

- der the influence of its own power mesns. < I

 regard this last feature a8 one of importance,
.simce it avoids the movement of an excessive
length of controllingratl b

AEHZVIL -OF GO LK | 8- single apph-
. catior of power which wou

d entail certain | ally-moving cams Q, an the ar
gular. throw depends, upon the positions of
sald rail or cams. 23 indicates a segment-
gear upon the swinging shaft 20, meshing

the'syieed of a following train I will refer to a | with the pinion 24 upon a sleeve 25. 26 in< (30

slight' modiﬁcatibﬂ of the method by: which it

is secured. L
+ Referring to Fig. 2 of the drawings, T have
divided in,togumts B’ B*:,

88 before, each of which hias a magnetic-con- 7o

shown the track

trolled air-cylinder 12. Instead of employ-
ing a controlling-rail to secure the traveling

zone of wvariable influence I use swinging -

guiding-cams Q' Q* Q?, &c., which swing with

‘the movement of their supporting-levers 15’
I & manner’ sUbsta,_nt_ialFl) |
movement of the levers 15, above referred
‘to. 17’ designates spring or other pressure
‘means by which the levers 15’ are returned
‘to their normal position. In this form of the
invention I make use of slotted links 19,
‘which connect each of the levers 15’ with the

. <3 &5 75 |
iy smmilar 5o the .

8o

preceding one, as clearly indicated in the fig-.

‘that when a_train lies in the position

Q2 will be shifted to their

~ Under these circumstances it will be

The.

9o

be restrained in this movement by the links
19, which, however, allow each one to move a

little more nearly to its normal position than

the preceding. Accordingly the cam Q7 s

considerable distance behind the train K will

be fully restored toits normal position, and all
the preceding controlling-cams will be like-
wise located up to a foilowing train. Ac-
cordingly with this form of the device 8 se- .
ries of confrolling-cams is left behind each
‘advancing frain; whose degree of lateral
movement decreases in proportion to the jin-
‘creasing Interval behim? _ _ ,
- way 1s formed the traveling zone of variable
influence corresponding to that referred to
for the systein of Fig. 1. I will now refer to a
| form of controlled apparatus upon each train
which serves to govern the speed thereof. .
Referring particulerly to Figs. 5 and 6, 20
indicates a vertical shaft Suﬁpcsrted by a.

the train. - In this

train, and preferably by only the forward car

thereof, for a reason which will later appear.

" K-arm 21, 11y
‘carrying & fork or projeetion 22. - The fork .

Upon this shaft is mounted g crank-arm 21,

or proiecti(m 22 is adapted to embrace the
CONuLo

controlling - cams @, however, it would bs
more P

hng-rail D or to enter the cam-guides
Q, which may be located on a different part
of the same railway, if desired. With the

95

100

10§

rro

ractical to use a stud or roller st the

end of the arm 2i. Whichever movementis

used thearm 21, withitsshaft 20,is swungan-

gularly by the controllin§~rail D or the later-

the amount of an-

125




- nor which 1s geared to the axleof the train;so

10

X5

20

25

30

2

dicates an ordinary centrifugal speed-gover-

that a part or collar 27 has a position which
varies as the speed of the train varies. 1
connect this part or collar 27 with a shaft 28
by means of a segment-gear 29 and a pinion
30. These particular features are of course
merely a single form of practical embodiment
of the Invention. It i1s merely essential to
provide one part which is moved by the trav-
eling zone of variable influence of a preced-
ing train and another part which accords its
motion fo the absolute speed of the train on
which 1t 1s mounted and to arrange an auto-
matic control which will reduce or increase
such train speed according to the relative po-
sition of such parts. In order to make the

mwvention complete, I have indicated a simple

form of accomplishing this, although in prac-
tice a more elaborate apparatus would prob-
ably be used. It is to be understood that
these detall features are merely to render the

specification complete in showing an opera-

tive system throughout, but that what I re-
gard as my real invention consists in the trav-
eling zone of variable influence and in the
mesans, broadly stated, by.which it is effect-
ive to contrel a roliowing train. | |
Referring to ¥ig. 6, 31 indicates a disk
upon the sleeve 25, and 32 is 8 hand or.con-
tact blade which moves with the spindle 28.

- The disk 31 takes its angular position in ac-
~ cordance with the position of the train in the
traveling zone of variable influence of a pre-

35

ceding train, while the contact-blade 32 takes
its position from the speed-governor 26, and

therefore accords with the absolute speed of

40

the train. Accordingly a pointer 31" upon
the disk 31 indicates upon 2 stationary dial
33 just what part of the traveling zone of va-
riable influence of a preceding train that the

" train under consideration occuples, while the

45

50
“and 36 upon the disk 31, with which the con-

- conditions. |
6 of the drawings the disk b&g

55

pointer 32 indicates on the stationary dial 33
the actual speed that the train under consid-
eration has at that time.
would be exceedingly valuable to the engi-
neer who could manipulate his controller to
accord the two speeds; but I prefer to make
the control automatic, and for this purpose I
locate three electrical contact-plates 34, 35,

tact-blade 32 makes contact under certain
In the position indicated in Fig.
pens to be set

by the traveling zone of variable influence of

& preceding train to a value of ten miles per
hour. It also happens that the contact-

 bilade 32 is.located at ten-iniles-per-hour

6o

velue, which means that the speed of the
train should be ten miles per hour and 1s ten
miles per hour, so that everything is all right.
Under these circumstances the contact-blade
32 makes no electrical connection whatever.

By the resistance of friction the speed of the
‘train is likely to presently fall below ten

| the usual contactors.

These 1ndications

815,088

| miles per hour, at which time the contact-

blade 32 makes electrical contact with “the
plate 34 and operates the controller to turn
On more power.
the blade 32 swings back again, and should it

happen that too much speed were attained a

contact would be made at 35, which would in
any convenient way, which need not be de-
scribed, apply the service-brake. Should it
happen that the train passed rather suddenly
into the traveling zone of variable influence
of a preceding train or on-account of slippery
raills or a downgrade or other reason the
speed of the following train failed to be suf-
ficiently reduced by service application of the
brakes, then it might happen that the blade
32 would bé located over the plate 36, which
would serve to apply the emergency-brakes
and stop the car under any circumstances.
When the train is running along normally

and out of range of the traveling zone of in-
fluence of a preceding train, the blade 32 lies

constantly on the power-plate 34, which per-
mits the train to attain its highest speed; but

of course an independent controller may be

always manipulated to cut down this speed
for stopping at stations or for any other pur-
pose at the pleasure of the engineer. I have
designated this independent controller as a
simple switch in Fig. 7, and it is evident that

As the speed accelerates.

70-

75

80

g0

95

when the train i1s proceeding normally this

switch will be closed, so that the operating or

ptiot circuit will be wholly under the control
of the sutomatic devices. In this condition

the operating-circuit is adapted to be closed
br the blade 32 passing onto the contact-
plate 34, which serves to apply power through
his 18 the normal
condition when the train is proceeding regu-
larly along the track, it being evident that a
constant apﬁllication of power is necessary to
overcome the friction and other resistance.
If the train passes into the zone of influence
of the preceding train, the operating-circuit
1s automatically broken by the movement of
the blade 32 away from the plate 34. If the
train i1s approaching a station, the operating-
circuit is opened at the usual controller,
(shown as a simple switch in Fig. 7)) so that
the tram is stopped in this way. Thus the
train is under the control of the engincer, as
well as the automatic mechan'sin. |

In practice I make the track units about
two hundred feet long and arrange the sys-
tem so that the limits of the traveling zone of
variable influence is about eight hundred or
one thousand feet behind the train. A fol-
lowing train can run at any speed whatever
unttl 1t arrives at this traveling zone of vari-
able influence. The trains at this time are,

. however, about eight hundred or one thou-

sand feet apart, which 1s suflicient for the
stoppage of the rear train without collision at
any ordinary practical speed of the latter.
At this time the automatic controlled parts

100

0§

110

11§

120
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on the rear train come into action and reduce |

the speed of the train; but such sutomatic

means permit the train to move farther into

arrange the device so that . when

its speed is cut down. In practice I would

. had been cut down by half the following

IO

- to set the service-brakes. On d .
- make the track units"‘slightly?-lon er, since it
. so closely together
- on downgrades, and on u '

15

26

train could move three-quarters of the way |
“1nto the traveling zone

of variable influence
without causing the train-controlling means

On downgrades I
18 dangerous to run trains _
‘ es, : pgrades -the units
might be madé quite small , because- the
stoppage of a train can be readily accom-

‘plished within a short distance under these

circuinstances.

Supposing that a railroad is

o equipﬁ) d with a system as above described
e trains were allowed to be wholly con-

and t

trolled by the automatic devices, the action

-would be substantially as follows: An ini-

~tial train would be started down the track,
~.and inasmuch as it could run into no travel

2

35

- influence of train No. 1,an train
No. 1 was mown§. at half its former speed,
take on a corresponding

B train No. 2 woul . _
speed and would be separated from train No.

40
45
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1ng zone of variable
- the.train would o |

thirty-five or forty miles
. out the whole distance. _ g
. spatched a thousand feet ‘behind the first

.also ftravel "at its t
- .third and fourth, ang | |

- moving at their top speed. Now imagine
~ anytrain—as, forexample, train No. 1 —stop-

influence of a train ahead

L] .

Ker' hour

would not catch up with the first, but would
. tf - speed; likewise ‘the
80 on, all the trains

ping or slowing down. " Train No. 2 would at

, SUpposing train

1 by an interval one-quarter s

ally come to half-speed at. a distance one-
quarter 1ts previous interval from train No.

2; but by virtue of this diminishing interval
- 1n each case it will be seen that when a train |
. slows down the two _ )
- bunch up more closely together and. make
- roorn for- the trains still farther back. By

or three following trains

the time that one or two trains have so

sed and train No. 1 has
1ts full speed. It will be

* found that each train can work at as high a

speed as it can attain, making necessary

~stops, the stoppages of the different “traiss

6o

63

ayeraging-up by a-sort of elastic movement

which compensates itself for the stoppages of
different trains at different times as actually
occurs in practice.

run the entire route making  all necessary

the speed

| train at its

perate at its top speed of |
ur through- |
A-second train de-

{ tramns each having a travelin

| speed of a following train. .
. 4 In a railroad system, a track divided o
mto units, train-controlling means at each
| Ewo _ ) | unit, means whereby a preceding train dis-
. bunched up together a considerable inter |
~ valof time has ela

1L ‘rear, and controlled
. probably resumed

_ In other words, ‘the
highest limit of speed in making the entire
journey is the time it would take a train to
Ire route ma _ | vals along the track, means on
stops and attaining its utmost capacity of
speed- between stations. Such a transit, |

>

speed can only be attained at present when

trains are separated by at least two or three
_ _ | block intervals apart, which
the traveling zone of variable influence as:

half a mile or more.
speed corre-

gle' train can be maintained no matter how

closely the trains approach the minimum.
safe distance of separation which corresponds

to the interval required to stop any following
particular speed.  Expressed in
still a-different way, the system secures the
utmost possible limit of train frequency for a
required speed in a railroad instahation. |

~ An practice trains are of different lengths,

some having only two or three_ca;rs,_ while
1ers have as many as eight cars in a train,
The arrangement of thei present invention

others

works perfectly for all lengths of trains, since
as many controlling-magnets ‘will be deéner-

gized as the 'trainover_la{)s units, so that the

traveling zone of variable influence extends
rearwardly from the last car. Inasmuch as
the automatic controller of each train is lo-
cated only on the forward car, i t 18 the posi-
tion of the front of the rear train with rela-
tion to the rear of the f

erns the system.
- What I claim is— o .
1. In a railroad system, a plurality of
, ing zone of vari-
able influence extending from the rear car
thereof, and means governed by

10 _ ‘ at | a following train.
- once come 1nto.the traveling zone of variable |

said zone of
variable influence for controlling the speed of

_— - 100
2. In a railroad system, means wherehy

corresponds to |
With the system here
set forth this utmost transit
sponding to the utmost capacity of any sin-

75

8o

90

orward train that gov-

95

each train produces a zone of variable influy- ,

ence in the rear thereof, and means upon a
following train for

ence. - - -
3. In a railroad system, a track divided
Into units, train-controlling means at each

unit, and means whereby a preceding train
110

sets such CGH'tI‘ollilig means at different con-
ditions at the rear thereof so as to control the

places such train - controlling means at its

for automatically governing its speed.

5. In a railroad system, o track divided
120

Into units, train—controllin% devices at each

unit arranged to be variab

speed arranged to be. engaged by said con-
trolling'means. -~~~ 7 7
6. In a railroad systeni, a plurality of

governing its'speed in pro-
| portion to its entrance into said zone of influ-
viously. = Likewise train No. 3 would eventi.

_ _ X displaced by a .
- })assmg.tm;_n , and controlled means ‘on a fol-
owing train for automatically governing its

105

T3

parts on afollowing train

12§

train-controlling devices arranged at inter-

each train for

displacing-- such devices variable distances.

diminishing in proportion to their distance

.1'30_
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&

from the rear of the train, and means on a
following train for governing its speed con-

tu)lled by said devices.

. In a railroad system,
ti ams each having nieans thercon for produc-
ing a traveling zone of variable miluende 1
tho rear of the train, said influence being less
‘I propertion to its distance from the rear of
the train, and means whereby the speed of a

10 succoedmg train is automatically voverned

15

according to its amount of penetration into
such zone.

8. In a railroad system, a track divided
into units, a mechanical device at each unit
arranged to have a lateral movement, means
on ea(h train for coverning its s wed In pro-
portion to such thm‘ﬂ mmr{-'-ment and means
on each preceding train for sottmtr such de-

~vices to varying degrees of lateral movement.
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9. In a railroad: system, a track divided
mto units, a mechanical device at each unit
arranged to have a lateral movement, means
on each train for covermng 1ts c:pae-red In Pro-
portion to bl[(*h latm al movement and means
on each preceding train for setting such de-
vices to varying dwre es of lateral nmovement
an ambunt nwerbeh proportional -to their
distance from the train.

10. In a railroad system, a track divided
into units, a device at each unit arranged to
be dl&,placed by the movement of a train a
distance inversely proportional to the dis-
tance of the rear of the train, and means lo-
cated at the [ront end of the follownw train

and acted on by such devices for governing
1ts speed.

11. In a railroad system, a tr ack -divided

into units, means set in operation by a train

for Lreatmw a traveling zone of variable influ-

ence behmd such tram and means on a fol-
lowing train for governmw its s

por tion to its entrance mto suc
fluence.

zone ol in-

12. In a mllroad ‘«yqtem a track divided

into units, connections from each unit for dis-
placing a mechanical device arranged to gov-

ern the speed of a following train, and 116ans

50

55

o

whereby such device dlSpl&ch followmg de-
vices to a successively less distance than its
own displacement. -

13. In a railroad system, means for gOV-
erning the &Teed of a train in pmportlon to
1ts distance from a preceding train.

14. In a I‘&lll‘()&dp system, a train havmg
means thereon by which 1ts speed is auto-

anatically controlled to accord with the posi- |

tion of a controlling device &ctuated bv )
preceding train.

15. In a railroad system, “devices along 1Iw |

track displaced at varying distances from a
normal position, and means upon a train for
‘governing ite speed controlled by the posi-

- tion of such devices.

16. In a railroad system, a rail - divided

65 into subdivisions, means fer-dzspl&cmg such |

a plumlitx of

Eeud In pro-

815,086

 subdivisions latel ally to a varying distance
proportioned to the distance from a preced-
ing train, and means upon a following train
for coverning its speed controlled by the po-

! '-,1tmn ol auch subdivisions.

In a rallroad system, a track d1v1ded
111tu umtb, 2 rall divided 1111;0 subdivisions

corresponding to said units and laterally dis-

placecable by a train, -and an arm on each

train guided by said rail arranged to govern
1ts qpeed

In a railroad system, a plurality of dis-

'placeable devices almnﬂ'ed along the road-

wav, an arm on each train arranged to be dis-
placed by such devices, a part on cach train

mounted to be moved in proportion to the

speed of the train, and means whereby suci
P

speed 1s made to automatlmllv accord with

the movement of said arm.

19. In arailroad system, a 1}1111‘5.1111;31r of de-
vices disposed at intervals a ong the track
and arranged to be moved laterally by the
passage of a tr ain, an arm upon a succeeding
train mounted to be dispiaced by such de-
vices, and means whereby the speed of such
{ ollowmg train 1s automatically made to ac-
cord with the movement of said arm.

20. In a railroad system, a plurality of de-
vices which are dlqplaced b} ‘dl@ passage of a
train diminishing distances 1 proportion to
their distance from the tramn, and means
whereby the speed of a follownw train 1s au-
tonmtlcally reduced by such devices Pro-
vided it exceeds a predetermined amount
corresponding to its mtel val from the preced-
1ng train.

21. In a railr o&d systen, a rail having lat-
erally - displaceable ‘subdivisions ehtenduw
the entire length of the track, telescoping ex-

tensions for each subdlvmon means actu-

ated by a passing train for dlsplaunﬂ' a sub-
division laterally, and means whereby such

‘displacement prevents the complete return

movement of the following subdivision.

22. In a rallroad system a tall divided
‘into subdivisions which are laterally dis-

placeable, means on each train for displacing
a subdivision to its extreme limit of move-
ment, and means whereby such movement is
effective to prevent the complete return of
the preceding subdivisions, whereby a travel-
ing zone of variable and deoreasing influence
is created in the rear of each train for the pur-
pose of govermnﬂ' the speed of a following
fratn.

23. Ina rallroad system, a rail divided into

subdivisions each of whmh 1s longitudinally
-and slightly laterally movable, telescapmw
‘extensions on each subdivision wlmrebv the

preceding subdivision is permitted a slightly
less degree of movement, and fhrid-pressure
NICANs controlled by the assage of a train
for bu(,cessw]v Lhrowuw the suT)dwmmns to
their imit of mowment

24. In a rallroad %ystem ) rail h&vmg &
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plurality of SuﬁdiﬁSiGﬁS-_._' each of which is| In witness v}herebf I sﬂbScribe'iﬁy:_ sagi@'- :
| .guiﬁed'to move forwardly and slightly I%t- ture in the presence of two witneésses. = -
~erally, means for moving' & subdivision by | =~ . ANNIRAT ( BOT o
- the pgtssa%"e of a train, and means whereby |~ = HA-NNIBAL C. FQRD I,:

5 such subdivision permits the partial but not | Witnesses: . B
-complete return of the prec__eding- Subdi'visi_ons i - AurrEDp W. PROCTOR,

“to their normal position. . Warbpo M.'CHapIN.
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