- No. 898,206,

 p wiwean  PATENTED SEPT. 3 1005,
- STSIEM FOR CONTROLLING TRAINS,
T APPLIOATION FILED ‘"9-13;“05.7-..

§ SHEETS-SHELT ).




No. 898,296 P WINSOR. PATENTED SEPT. 8, 1908
' - SISTEM FOR CONTROLLING TRAINS,
. ArrLtoation TILED AUO.13, 1008,

© ssERETR-ammErs.



e - .

© No. 898,206,

3 Y

e ATENTED SEPT. 8, 1908,
- P, WINSOR., PAT] Surl 8, 1908.

~ SYSTEM FOR CONTROLLING TRAINS.

APPLIOATION m._.nn_mg._u. 1908. o emmie—sEszr s




o 80,200 P oWNsoR, PATENTED SEPT. 8, 1008.
SYSTEM FOR CONTROLLING TRAINS, -

e ~ APPLICATION FILED AUG. 13, 1908, - _
o e TR § SELETS—-SHELT ¢.

. CT IR N

12 verelor




No. 898,298. o  PATENTED SEPT. , 1808,
No. 898,296, © pwinson,  TATENTED SEPT.g, 1g0e.
- SYSTEM FOR CONTROLLING TRAINS,

- APPLICATION FILED ADG.13, 1905,

$ SXZLTS—SNEET 8.




10

specification, like lette

PAUL WINSOR, OF WESTON, MASSACHUSETTS, ASSIGNOR TO THE UNION SWITCH AND SIGNAL
" COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA.

SYATEM YOR CONTROLLING TRAINS.

¥No. 806,908.

Be it kmown

Specification of Letters Patent.

S jrlr‘h-ntl-d'lc.p'i-, 8, 1908.
To al whom it may concern: | With thia arrangement the trip-arm can be
t I, Pauvr Winson, of '

Weston, county of Middlesex, and State of

Massachusetts, have invented an Improve-

ment in Systems for Controlling Trains, of

which the following description, in connec-

tion with the scoom

ying drawings, s a

reprosenting like parts.

e invention relates to a aystem for con-

trolling the running of cars and trains of cars
on railways, and is especially adapted for use

on railway systems employing electricity as

nor to this invention
ated nailway ma had been
a block mignal systern and with a system of
automatic stops, the trip-arms of which are
employed to engage a device carried by a
car, or devices carried by all the cars of a

aleciricully oper-

- train to set the brakes on a car or train, if it

is attbmpted to run by a signal set againat
the car or train. This arrangement has the

objection that considerable time is loat in the

running of the cars or trains owing to the
fact that the car or train waitine to enter a

" block cannot enter the block until the sienal

shows “‘clear’, and the signal cannot show
“clear” until & train already in the block haa

~ passed out of it.

t
-y
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" the trip-arm of the

‘adapted to be

CAUNE A

An object of the present invention is to
permit of a car or train
nal and the trip-arm
adjacent thersto

an-‘automatic stop

the car or train is moving at a »

a5 h

It will be understood that a car
cars of a train, carry a device whioc

| by the tnip-arm of the
ment only oe-

automatic stop. is ®
curs when the said device anc
pies certain relative positions.
In carrying out the above stated object of
the invention, I provide means which when
the train is moviag at a slow rate of & o
°

O e of oo

presenting an sngnze-
device snd the. trip-arm.

two

- In thia invention provmsion is made for
~ controlling the position of the trip-arm of the

automatic stop, and preferably controlling
the trip-arm inde tly of the railway
mgnal to which the trip-arm

rs on the drawings

the motor power and provided with a block

rovided with

ing & danger sig- |
without being stopped by
lutomsticsago ,pprpo:lldei _
ow rate of

hie

‘trip-arm occu-

is adjacent.

5%

retained inoperstive by a train moving at &

slow rate of speed to permit the train to enter

& block section, notwithstanding the signal '

for said block section is in its danger
‘Provision may and preferably will also be
made no that the automatic stop may be ren-

dered operative to absolutely stop a train in
| one block and prevent it entering a second

block, when the latter ix occupied, as will be

described. - |

These and other features of this invention

will be pointed out in the claims at the end of

“this specification. ' , '
- Figure 1 i3 & disgrammatic view of a sufli-
cient portion of a railway system embodyiny
this invention to enable it to he-umlentomt _

the signal mechanisms being in the position
they occupy when the track is clear.  Fig. 2,
a like view with some of the signals in their
danger Fmition, and i

arams ol circuits to be referred to, and

.« 3, 4 and §, dia-
_ _ Ftlg. 6','
“a detail on an enlarred soale to be referred to.

0

- The invention while applicable to steam .

operated railroads is particularly adapted for

use on electrically operated roads, and in the
present instance, 1 havechosentoillustrateits

30

application to an electrically operated road.
In accordance with thia invention, the
automatic stop is controlled separately from

| the block signal, so that the atop may not in-

terfere with the pro

For

a8 comnnected with it a translating device,
which may be a relay or one or more magnets,

85
gress of the train under
certain conditions as will be deacribed.
this purpowe,. & short block section is em-.
myﬂi vith each repular block section, and

‘which, for sake of diztinction, may be desig-
nated the stop relay. The long or reguiar

block section has connected with it a relay or

magnet, which inay be designated the signal
relay. The stop relay governs the operation
| of the automatic stop, and the signal relay

governa the operation of the block signal.

In Fig. 1,4, b, represent the rails of a'track,
100
by insulatione. Inthe present instance, the
Tall 8 is represented as a continuous rail and -
B asectional rail forming long or reprular block
seetions-1, 3, 8, etc., and short block sections
2, 4, stc. interposed hetween the said long

which 8 subdivided into Llock sections as

‘sections. -'I'h‘a'cmitinunua'nilafornm partof
& mgnaling circuit provided with a current
generator f having one brush ¢ connected

05
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with the rail @ and the other brush A coﬁnecté
od with the line wire i. The regular block

~ wections 1, 3, 5, etc. have codperating with

them block signals, which may be of an

8 suitable or desired construction, and whi

are represented as semaphores 7, sach opera-
tively connected by ﬂu&k k,hink ], lever m

to the piston rod udaﬁiﬁm (not shown),
which 1s located in a oy (not shown).

10 but which is of usual construction and is

‘supplied with
sup

I.IlgtOl

air under pressure fsom & main

valve chest ¢, which communicates

“with the oylinder referred to, and contains a

15 valve (not shown), which is o

| ted by an
~ electro-nmgnet r, which may ignated
the signal magnet. The regular block sec-

tions 1, 3, 5, etc. also have codperating with
them an automatio stop, which may be of any
usual or desired construction and consists of
a rocking trip arm or Jever 10, which is joined
to the piston rod 12 of  piston (not shown)
but which is located in a cylinder 14 sup lied
with air from the supply pipe o through the

20

- 25 valve chest 15 and ch pipe 16. The

supply of sir o the cylinder 14 is controlled
by a valve, not shown, but which ia located
in the valve chest 15 and is operated by an
~ electromagnet 17, which may
30 the stop magnet. .

The mechanioal construction of the signal
" mechanism .and of the stop mechanism, is
. well understood and need not be s ifically
described as it forms no part of the present

tion is well

undenstood. It maybeno
~ in the system berein shown, the block signal ;

is moved from its clear or safety position
‘shownin Fig. 1 into its danger position shown

40 in Fig. 2 by gravity and 1s returned to the

safety position by the air pressure moving the
pist.o{l mhod to the rmi n. It may also be
noted, that the trip-arin 10 is moved into its
inclined or inoperative position shown in Fig.
45 1, by the air pressure admitted into the cylin-
der 14, and is moved into.its upright or oper-

ative position shown in Fig. 2 by a suitable

spring not shown, but which is located in the
oylinder 14. o S
50 For a better understanding of the inven-

‘tion, I have representod the signal mnechan-
- jsm and the stop mechanism for two long or

regular bloock scctions 3, 5 of the track, both
" mechanisms being shown in their clear or
56 salety positions in Fig. 1, while in Fig, 2, the

 block signals

are shown in their danger posi-

tion, and the trip-arm 10 of the automatic.

for section 3 in its ingperative position
the trip-arm 10 ‘cf the automatic stop
60 for section B, in its operative position.
~ From the above description, it will be seen
that the stop mechanism is controlled 1n its
o‘parution independently of the block signal
tfie operation of the former bein controlled

sto
w

by thie nisgnet 17, and that of the latter by | clear, the relays 34, 20 are energized, and the -1

comprising as shown an electrom

swing botw:a‘::m
The electro

ply pipe o, through a branch pipe p lead-

| member 1

designated |

, however, that

‘erator f by brush ¢..

the magnet r. The signal magnet r may be
controlled by a relay included 1n the track:
circuit of a regular or long block section and
isi sgnet 20 and
21 which is pivoted to 70
les of the magnet 20.

he electromagnet 20 is connectod by the
wires 22,23 to track rails a, & (see Figs, 3 to 8).

& po

¢
t

| The g magnet 21 is connected by
’ ﬁnmlwp% and by wire 261‘.{ 75

the s line wirei. The magnet 20 is pro-
ided with an armature 27, connected by a
link 28 with a lever 29, which coGperates with

the back stop 25 and with a second back

stop 30, which latter is connected by wire 31 80
with one end of the coil of the magnet r, the
other end of said coil being connected by wire
32 with the track rail a. The circuit of the
electromagnet 20 is controlled by a contact

Jen (see Fig. 6) carried by the arma- 85
ture 33 of an electromagnet or relay 34 con-
nected in circuit with a short block section,

The contact member 133 is joinoed by wire

134 with the signal wire 1, and codperates
with a front stop 35, which is joined by wire 90
36 to the rail b of a Ionﬂ or regular block sec-
tion. Themagnetor relay 34 1sconnected by
wire 37 to the rail b of a short block, and 1s
connected by wire 38 to theraila. Theshort
block section is connected with the signal 95
wire ¢ by wire 138. It will thus be seen that
when the electromagnet 34 is energized, its
armature 33 is atiracted and closex the cir-

cuit of the signal track relay 20 for the pre-

ceding long or regular block, which circuit is 100
opened when the relay 34 for the next sue-
ceeding short block is deénergized as will be

deseribed.  The relay 34 inay be denignated

the short block relay. For a better under-

standing of the invention, these circuits will 10¢

now be traced in Fig. 3.

| The Cil‘CUit of tl_l(! relay 34 nmiay b tracetl -
| \,

as follows:—from the generator f by brush A

to wire 1, thence by wire 138, rail b of block 2,

wire 37, magnet 34, wire 38, rail a and brush 11
g to generator f. o
" The circuit of the relay 20 for the long

block 3 is as follows:—from the )}(mitive pole
A

of thesigmial generator fby brush /i to thesignal’
wire i, thence by wire 134 to contact mémber 11.
133 of relay 34 for the short bluck 4, thence
by back stop 35 and wire 46 to rail b of long
block section 3, thence by wire 23 to relay 20,

thence by wire-22 to rail a and back to gen-’

- 12
 Thecircuit of the signal magnet » for block
section 3 may be traced as follows:-—from
enerator J by brush A to signal wire :, thence .
y wire 26 to polarized magnet 21 of the
track relay, thence by wire 24 to back stop 12

25, thence by lever 29, back stop 30 and wire
31 tom

"to magnet r, thence by wire 32 to rail a
and back to”generator f by brush g; -
It will thus be seen that when the track is
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- the valve controlled by it and permits the
trip-arm 10 to be moved by its spring into

ita vertical oroperative position shownin Fig. |

10

18

20

25

30

- fluid pressure into the cylinder 14 and move
_the trip-arme
‘tive position shown i Fig. 1.

35 Assume now that a train enters a regular

to the lto(P '
rail ¢, and brush

magnet is thus energized, thereby opening
Tt admit

ao'u;a_ﬂe_' -  _ . ' - o O." o

signal magnet r is also energized, thereby
through the signal mechanism sbove de-
soribed, maintaining the ';'En‘! 7 In its safet
or clear position shown in Kig. 1. - The sign

mechaniam referred to, controls and operates
& circuit controller which

including the atop magnet 17. In the pre
ent instanoce, I have shown one form of cir

cuit controller, which consists of a contact
member 40 attached to the piston rod n and
- codperating

ating with contect members or ter-
minals 41, 4

the track signal is in its clear position as
shown in Fig. 1. The eontact member 41 is
connested by wire 43 with the signal wire 4
and the contact member 42-is. connected
b{ﬁ'wim 44 with the stop magnet 17,
W

hich is also corinected by wire 45 with |
the rail a.. It will thus be seen, that when

the track signal 4 is in its clear or safety
position, a cireuit for the stop inagnet 17 ia

t:t:u'n;::le:todF which may be traced in-Fig. 3 as

follows:—from the signal generator f by
brush A to si wire 1, thence by wire 43 to
contact member 41, thence by the member

40 to the contact member 42 and by wire 44

g to generator 1.  The ato

the -valve controlled by -it, so as
10 into its inclined or inopera-

Llock section, as for instance the block sec-
tion 3. “In this case, the track relay 20 for

- the block section 3 is short circuited, thereby

- deénergizing it and causing the circuit of the |
40 '

signal magnet r to be opened between the

lever 29 and the back-stop 30, thus operhting

~the valve controlled by the signal magnet r

~gravity to ita danger

45

38
80

6 tween trains, I employ a short block section

~elavated or operative

and permitting the signal j to bs moved by
sition shown in Fig. 2. |-
he movement of the piston of the rod n, |

moves the latter into the position shown in
Fig. 2, thereby removing the contact mem-
ber 40 from engagement with the spring
fingers 41, 42 anc opening the circuit of the
Aop magnet 17, which immediately operates

2. It will thus be seen that as thus far de-
seribod, as long as the track rels

short clrcuituf, the track ‘s
danger, and the trip-arm 10 1a retained in its

To enable the automatic stop to be placed

substantially at the entrance end of a block'

passing of
A train from one block to the other, though

rection and not interfere with the

ita trip-arm be in its operative
thereby decreasing the minimum

Sme be.

. 2, preferably spring fingers, be-
tween which thpeme.mbpr _ :g foroed when |

ot 17, thence by wire 45 to

2D'regnuina'
1 remains at

operative .

‘which 'hu connected to it a rrln'y.sal; which,

in turn, governs a second circuit for the stop

magnet 17, so that the latter may be ener-
| gized, even though the eircuit of the stop
‘magnet which is under control of the danger
verns a circuit | ai 4 -

al, is opon,”

by wire 50 to the

neched by wire 51 to the ai

of line wire 3.

sges its back stop 4

A8 represen
the relay 34 for the

- .

nerator f by brush ltoaiﬁ;

generator f.

The 'cloium"éf"the' ucoﬁd .ci'm.uit f'. r the .

stop magnet, is effected by a train entebing a
short block as 2 and short circuiting the re-

rated with a
7

top magne irciopod-_ -
ted’in Fig. 4 1Pn coimdetion with
_ 1 ort block 2, which cir-
cuit _may be traced as follows:—from the
| al wirey, thence
y wire 51 to contact member 48, thence b_?'ss -
baek stop 49, wiree 50, 44 to magpet 17,
thenoe by wire 48 to rail @ and brusmg o

70

he second circuit referred to includes 5
contact momber 48 oarried by the armature
33 of the relay 34, which codpe
back stop 49 connected » 50
‘wre 44. The.contact -member 48-is con-

It will thus be ‘seen that when the contatt
member 48 e
seoonid eimuit for the s

90

lay 34, which enables the trip-arm 10 of

automatie stop to be maintained in its in-

operative position, notwithstanding that the
track signal 7 is ret at danger.
The system as thus far

90

| far described enables
1 the sutomatic stop to be placed at theend of
the block, and yet permit a train to pass from
said block to a succeeding block when the-

signal for the succeeding block shows s clear 100

track, without being automatically. atfp;;pd ,
front

‘that 1, without tﬁppinﬁ itml:: by thaead' -
ng the aucceading

end "_of’ Cthe  train ente

block and setting the track signal to danger.

The system as thus far described, also en-
.l.blea'u-auccﬁmlhg train to enter u b _

| tion‘though the sirmal therefor be aot to dan-
ﬁ:r_. The aystem an thus {ar deacnbed may

' designated the permissive system, and

may be used to advantage on railways om-
bodying comparatively. Jong blocks inasmuch
‘a8 the car or tram in a block which has set

the signal for aaid block in the danger posi-

lock sec-

105

| 110.1; .

tion has also set the trip-arm 10 in its op-

erative position. If now a succeeding train
18 run at a high spe®, the trip-arm 10 of the

automatic stop acts to set the brakes be--
fore eaid trip-arm 10 has been moved to its

Inoperative position by the short circuiting of

the stop relay. "I the succeeding tenin how-
ever heeds tho danger signal and slows down
to such a rata of apeed as to cnable the en- :
| ginoer to procead with caution, opportunity

118

120

1s aiforded the stop to be moved into ite in-

‘ position, for as soon as the train
entars the ahor‘_b]blmki the relay for tho short

block is -short- circwited an dééneryised,

125

thereby cloeing the second circuit for ths
atop magnet, which bacnmes enerpized and
operates the valve sentrolled by it to effeat

110
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~  entrance of a train in the short
., holding

movement of the trij:elnn 10 from its opera-

tive to its inolrngive position and thua per-
train to proceed with caution,

mit the secon _
~_ Provision may be made for regulating the
5 time required for the trip-arm 10 to be moved
from its operative porition into its inopera-

~ tive position, so that if desired, the stop may

he moved rapidly or may be moved more or

less slowly, thereby determining the specd
10 at which a train may enter an occupied block
without being tripped or stopped. This

or in the automatic stop mechanism, as

for instance by a dash pot or otherwise, or

15 by varying the length of the short block or

both. , |
Another feature of the present invention
consists in absolutely preventing a second
train from entering a succeeding block sec-
20 tion while the latter is occupied, which is
o desirable on systems employing
- relatively short block sections, such for in-

stance as electrically operated roads, and |

N

articularly those employed in cities. For
his purpose, a second magnet or relay 60 is
mp&yed,-thich codperates with the arma-

_ture 33 for the short block magnet or relay

-magmet, as its function is to keep open the
second circuit for the stop magnet, and there-
“‘bry prevent the latter being energized by the
_ lock. The
A et 60 1s controlled by the track
“signal and by the stop relay, and its circuit
is closed when the track signal is in its dan-
E:- position and the stop relay is energized.
o

- 60 governed by the track signal comprises as
- herein shown two spring fingers or members
40 61, 62, with which codperates the contact
member 40 on the piston rod n. The spring
' T 61 is connected by wire 63 with one
end of dhe coil of the holding magnet 60,
the other end of*which coil is connected by

L

45

r 62 is connected by wire 65 with a front
stop 86 for the contact inember 48 secured

to the armature 33 of the short block relay.
When the stop relay is energized and the

30 track signal ¢ is in its danger position as rep-
" resented in F e n-

! ig. 5, the contact member 40 en-
gages the spring {ingom 61, 62 and closes the

. circuit of the holding magnet 60, which cir-
~ cuit may be traced in Fig. 5 us follows:—
- 55 from the generator f by brush A to signal

‘wire 4, thence by wire 51 to contact member
48, thence by front stop 66, wire 85 to spring
finger 62, thence by contact member 40,

.0

t
- bq’ck'to generator /., It will thus be seen
- that with the track si

]

« 808,908

nﬂ.llltion may be effected either i the stop
elay

34 and which may be termed the holding |

clear,
the condition represented in Fig, 1, the track

circuit controller for the holding magnet

contact member 48 an

wire 64 with the rail a. The other spring

mger 61, wire 63 to holding magnet
ce by wire 64, rail a, and brush ¢,

tho armature 33 of the short block relay is

‘maintained opencd, irrespoctive of the sub-

sequent condition of the short block relay;

that is, after the circuit for the holding mag-

net 60 is established, the entiance of a train 70
into the short block section, while it deéner-

gizes the short block relay 34, does not effect

the closing of the circuit of the stop magnet

17, because the srmature 33 of the relay 34

1 held by the magnet 60 in its attracted posi- 75
tion, consecquently the stop magnet 17 is not

‘energized and the trip arm 10 remains in its
upright or operative position and stops the
train, which cannot proceed until the danger
signal 7 goes to its safety or clear position 80
shown in Fig. 1, whereupon the circuit of the

holding magnet is opened at the circuit con-
troller governed by the track signal, and the
circuit of the stop magnet is closed at the cir-
cuit controller governed by the track signal, 83
which encrgizes the stop magnet and effecta
movement of the trip-arin 10 of the auto-
matic stop into its inoperative position.

~ The system provided with the holding

magnet may be designatet] as the non-per- 90
missive system, inasmuch as permission to
enter a regular block section with the track
signal at danger is denied the operator of

the train. |

~ The operation of hoth the perminsive and ¢
non-permissive systems may be briefly de-
scribed as follows.  Assume that the track is

In this case, the signal system is in

signal 7, and the trip arm 10 of the suto- 10¢

matic stop being in their inclined positions,
the track relay 20 and the stop magnet 17 he-
Ing energized. Assume that a train enters

‘the short block marked 2. In this case the

short block reiay 34 is de&nergized and its ar- 10

mature is retracted, and closes the second

circuit for the stop magnet 17 between the

_ the back stop 49,

thereby supplying currerit to the stop mug-

net, and maintaining the trip arm 10 of the 11

automatic stop in its inclined or inoperative
osition and permitting the train to enter the

long or regular block marked 3. When the

arinature 33 is retracted, it opens the circuit
of the track relay 20 for the track signal of 11

the block section 1, thereby maintaining that

signal at danger. -As soon as the train en-
ters the block section 3, it short circuits the
track relay 20 and deénergizes the signal

¢

magnet r for the block section marked 3. 12¢

‘The track signal 7 for the block section 3 is

moved into its danger position shown in Fig, -

2, thereby opening the firat circuit of the -
stop magnet between the contact members

40, 41, 42. The stop magret, however, is 1

not deénergized, because its second circuitis

tw
£m

, al j in its danger posi- | closed bg_-t ¢ armature 33 of the short block
tion and the short block relay 34 energized, | re e t in i .

| the holding magnet 60 is energized, and the | short block 2 onto the succeedi
- 65 circuit for the stop magnet 17 governed by | This condition 18 represented in Fig. 4. As 13(

relay while the train is passing .from the

-~

block 3.
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20 ter the block 3 notwithata

50 rangement herein shown,
I have not deemed it necessary to .illus-

soon aa.the train has passed from the ahort
block 2, its relay 34 is energized, which at-
tracts its armature and opens the second cir-
cuit of the stop magnet 17 as shown in Fig. 5,
8 and as its first circuit is o&ened between the
contact members 41, 42, the stop magnet 17
connected with the short block 2 is deéner-
gized and the tri{»oarm 10 of tho automatic
. stop 1s moved into its upright or operative

10 position. Suppoee that a second train ap-

proaches the signal § for Llock 3 under these
conditions and with the system not provided
with the hnlding magnet 60. In this case,
the train on its entrance into the short block

18 2, short circuits the relay 34, whose armature

. is retracted and again closes.the second cir-
cuit of the stop magnet, which causes the
trip-arm 10 to sssume its inclined or safety
position, thereby rmnttmﬁ the train to en-

standing that the sig-
nal for said block is set at danger, providing,

‘however, that the speed of the train is not

sufficidnt to carry it over the short block 2
before the trip-arm
turned to its safety position. If thes

of

the train is excessive, sufficient time for the
trip arm to be returned to ita safety t|'v9|"|'ticm -
rip-arm

may not elapse, and in this case the

would operats to stop the train. If however

‘the train approsches with caution the signal

set against it,sufficient timne will have elapsed

to permit the trip-arm to be moved into its
safety
sented

&ntcm in provided with the holding magnet
60. In this case, the second train np{:
ing the signal set at danger for block 3, en-
ters the short block 2 and deénergiz=s the re-

40 lay 34, but the stop magnet is not energized

~ because of the holding magnet maintaini
its armature in its attracted position, an
oonsequently the trip arm 1C remains in its
operative position and stops the train,

net, I do not desire to limit the invention in

~ this respect. 1 have herein shown one em-

bodiment of my invention, but I do not de-
sire to limit the same to the particular ar-

trate s car or train csrryirzg a device or ap-

tus to be engaged by the trip-arm. 10 to
l:;;;l'y.the brakes or dthe';"’wiso sto;the CAT O

88 train. Such devidls are wpll known in the

art! They usually comprise an arm which is
eonnoclody with & valve, the valve being jo-
cated in the train pipe or a branch thereof.

.When the arm is engaged by the trip-arm 10, |

60 the valve is moved to vent the train pipe to

the atmosphere, and thersby through the

brake system of the car or train automatically
- nppl{t e brakes. If desired, the device car-
ned by the ca: or train, when moved, may
65 bo made to control the motive power., .

10 has had time to be re-

go-ition. This condition is repre-

y the trip-arm 10 for section 5 in-

36 Fig. 2, "Assume however that the signal
"

roach-

48 While I may prefer to use the holding mag-

' I'huvo' hmm described the invention u’i N ' |

embodying & device which automatically
sota the brakes on the cars and stopsthe train,
but I do not desire to limit the invention in

any other form of device or signal may be
used to offer an obstruction to the passage
of the traiu, such, for instance, as an arm,
which, in its operative position, is extended
‘into the path of movement of

to be engaged thereby, and if the train pro-

e train 80 as 75

ceeds, to cause the arm to be broken or to
damage some part of the train so as to put

distinctly on record the fact that the e
neer has disobeyed the signal,

rmay be of any usual construction and in the

present inatanoe a polarised relay 21 isshown

which is employed when the automatic stop

systein is used on electric railways, aa rep- -

‘The relu{v: 20 governing the signal magnet

resented herein, but on other railway ays-

tenis the polarized relay 21 is not required.
The polarized relay 21 is employed to pre-
vent the power current from backin
is technically called, and operating the signal

magnet r. In the absence of the faulty

power current, the signal magnet r is con-
and inas-

usus! and well-known manner,
polarized relay 21 is not essen-

much as the

up asit

90

trolled by the relay 20, which operates in the '

tial to the operation of the present invention,
which relates to the control of the automatic

-stop, it is not deemed necessary to more fully
describe the action of thepolarized relay 21.

Claiins, ,_ R
-1, The comhination with a track provided

‘with substantially long and substantially =

short block sections, of a track signal, a mag-
net controlling the operation of said signal, a
relay connected with 2 substantially lon
block section and governing the operation o

said aignal mngnet,il an automatic stop, a

maguet controlling the cperation of said stop,

block, an armature for said short block relay
governing the operation of said stop magnet,
& circuit contro
of said stop m
said track signal, & holding magnet codper-
ating with said armature, and a circuit con-
troller governed by said track signa
contro said holding magnet, substan-
tially as described. '

2. The combination with ¢ track provided .
120°

‘with substantidlly long and substantially

1 and .

100

108

& relay connected with a substantially ashort =~
110

ler governing the operation _
et and itl:oﬁf governed by

118

short block sections, of a track signal, a mag-

net controlling the operation of aaid signal, a
ll;ﬁ;:{ connected with a substantially lo

said signal magnet, an automatic stop, &
‘magnet controllinig tim operation of said stop,
s -rsl:.y connected with a substantially short.

section and governing the operation of

125

block, an armature for said short block relay

governing the operation of said stop magnet,

1 #nd & circuit controller governing the oper-

180
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ation of said stop magnet and itself governed

- by said track signal, substantially as de-
scribed. o '

3. The combination with a track provided

5 with substantially long and substantially

short block sections, a track signal oper-

atively connected with a substantially long

‘block section, an sutoinatic stopoporatively

.connected Wi

said stop, and a circuit controller for said

- eleetro-muﬁnet governed by tho track signal,

substantiaily as described. -

block section, an e _
- the action of said track signal, a relay con-
ted with a long block section and control-
ling the action of said electromagnet, an
autonatic stop, a magnet controlling the
action of said stop, a relay connected with a

short block section for controlling the circuit
of said stop magnet, a circuit controller for

25 said stop magnét governed by said relay,
and s second circuit controller for said stop

magnet governed by the track signal, sub-

stantially as described.

5. The combination with a track provided

30 with substantially long and substantially
short bleck sections, a track signal for a long
block section, an electromagnet controlling
the action of said track signal, s relay con-
nected with a long block section and control-
ling the action of said electromagnet, an
automnatic stop, & magnet controliing the
action of aaid stop, a relay connected with a
~ short block section for controlling the circuit
of said atop magnet, a circuit controller for

40 said stop magnet governed by said relay, a

second circuit controller for said atop magnet
governed by the track signal, & holding mag-
net coOperating with the circuit controller
governed by the stop relay to maintain the
said eircuit controller in its open position
when the stop relay is dednergized, sub-
stantially es described. @ - |
6. The combination with a track provided
with substantially long and substantially
short block sections, & track signal for a long
 block section, a magnet controiling the op-
erstion of said track signal, a relay govern-
ing the operation of said magnet and con-
nected in circuit with the long block section,
56 an automatic stop, & magnet controlling the
operation of said stop, s relay goveraing the
operation of said magnet and connected with
the short block section, a circuit controller
- for the stop magnet anemed by said stop
80 relay, a circuit controller connected with the
said stop magnet and governced by the track
- signal, a holding magnet cooperating with
the circuit controller gm;m-m*c{

15

th a short block section, an
10 electro-magnet governing the operation of

-~ 4, The combination with a track proviled
15 with substantially long and substantially
~ ghort block sections, a track signal for a long

{cctmmlgnet controlling .

mlgnet govefned by the track signal, sub- 65

stantially as descnibed.

7. The combination with a track provided
with block sections, of a track signa‘ cobper-
afing with one of said block sections, an

1 automatic stop cojperating with a block sec- 70

tion, a relay connected in circuit with a block

section aml eontrolling the operation of the
track signal, and a second mlur connected

with a hloek s>ction and controlling the op-
cration of the automatic stop, substantially 76
ns denerthed, S S
- 8. The combination with a track having
block sections, of a track signal codperating
with a block section of snitrtrack, an auto-
matic stop codperating with & block section, 80
and means to operate said stop independ-
ently of snid track signal, said means hav-
ing provision for permitting said stop to he
moved into its safety position when said
track signal ix in its danger position, sub- 85
stantially ax described. B T
9, The combination with a track having
block sections, of a track signal codoperating

‘with a block section of said track, an auto-

I
l
1

matic stop codperating with a block section, 90
means to operate said stop independently of
said track signal, smid means having pro-

vision for permitting said stop to be moved

into its safety position when said track signal
18 in 1its danger position, and means for pre- 95
venting said stop being moved into its saFety .
position when said ‘track signal i1s in its
danger position, substantially as described.
10, The combination with a track having
block sections, of a track signal codperating 1
with a block section, means rendered active
when the block section is occupied to move
said track signsd to its danger position, an
automatic atop endperating with a block sec-
tion of the track and normally in ity safoty 10
wition to pormit the passage of a train
rom ono block section Into a succeeding
block section, and means controlled by said
track signsl for maintsining the automatic
stop in its safety position when said track 11
signal is in its safety position, substantially
a8 described. .' o
11. The combination with a track having -
block sections, of a track signsl coiperating
with a block section, moana rondered active 11,
when the block section is oecupied to move
said track signal to ity danger position, an
automatic stop cooperating with a block see-
tion of the track and norgally in itz safoty
}mﬁitiun to permit the passage of a teain 12
from one block section into a suceeeding
block section, means controlled by said track
signal for maintainmye the antomatice stop in
its sufety position when said track siemnl win
its safety position, and means rendered ef- 12
fective by entrance of n train in the block

by the stop | aection with which the stop cooperates, to

relay, and a circuit cont roller for said holding | maintain the suid stop in s safety position '
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*

 odm i tion with & track havi
sections, of a track sagnai ocodperatin,
8 block section, meana ;'anderolc,lle nc?iﬁg

* “when  the. block esction is occupied to move

10

- signal for maintaining the automatic stop in

- 18

ition to
m one block section into a succeedi
block section, means controlled by said tra

said ‘tratk signal to its danger position, an
automatic stop codperating withlrl‘:lonk sec-
tion of the track and normally in its safety
nit the passage of & train

its safety piosition when waid track signal is in

ita safety position, means rendered effective

by entrance of a train in the block section

~with which the stop codperates, to maintain

~ the said stop in its safety position when the
track signal'is in its dang

20

its danger position and preventing it beir

25

- 3 n
L
'

tially short-block sectiona, a track signal op-
y - ' t‘lﬁ? ¢

is in ] nger position, and
means for maintaining the automatic stop in

moved in.o its safety postion when the trac
signal is in its danger position, substantially
as described. ' o

13. The combination with s track pro-
vided with substantially long and substan-

sratively connected with.a substantislly long
block to be moved to its danger position by
the entrance of a train in said block, and an
automatic stop operatively connected with a
short block scction and rendered inoperative
to stop & train by enfrance of said train in

. said'short block, and rendered operative to

85

vided wi

stup a seoond train entering said short block
while the succeeding block is occupied, sub-
stantually as described. -

14. - combination with a track pro-
block sections, an automatic stop
operatively connected with a block section,
and means to render said automatic atop in-

operativd to stop a train from passing from

45

- asecnnd train entering said succeeding bloc

“vided with

80:

BT

O

. $0¢

actmi ‘train-stop compnsing a trip arm for
each "wkmh'gn, n.ng two circuits for each

 vents the trip arm from be.m‘f
' f s

ons bloek section to a succeeding block sac-
ticn, when ti¥ latter bléck is occupied and to
render said’awtomatic stop operative to stoﬁ

when the latter is occupied. . _
15. ’l‘!wcﬁb,matian with & track pro-
block wections, of a track signal
codperating with one of aaid block sections, a
relay connected in circuit with a block saz-

~ tion and controlling the operation of the

track signal, a devios to engagethetrnin, and
s second relay connected with a block section
and controlling the cperation of said device,
subatantially as described.

16, The combination with a series of block
sections of a railway, of an automatically

train-stop either of which when closed pre-
moved to its

operative position, one of said ci b
opened by the passage of a train into.a bloek-

is in ite danger " Pposi-

I

circuits being®

scting train-stop comprising & trip arm for
u:hnilock o g '

7
the.other.of said cirouits baing closed by tha
the one for which. the stop is provided.
17. The combination with a series of block-
sections of a railway, of an automatically-
-section, an

vents the trip arm from bei
i aid

operative position, one of sald circuits being

and the other of| sid circuits being cl

train out of the said block-section.

vents the trip arm from beir :
operative position, one of said cirguits being
e of a train into -the

i)ened by the p

source of current supply for the said circuits.
19. The combination with a series of block-
soctions of a railway, of an automatically-
each Dlock-section, and two circuits for each
train-stop cither of which when closed pre-

opened by the pass _ _
bﬁfck-section for which the stop is provided
and being closed by the passage of the said
train out of the said succeedin

tion, the other of said circuita

preceding t . :
vided, the .aforesaid automatically - acting

entrance end of the block-section for which
it is provided that a car moving awiftly to-

gagement with. the trip arm before the trip
arm has time to move toits inoperative posi-
tién, and a car moving slowly towards the
to move to its inoperative position before the
20. The combination with a train stop-

ing device carried by the car, a trip-arm
Focated along the line of way and adapted

and thereby cause an operation of the device,

section!for which the stop is provided, and '
entry of & train ipso a block section ahead of_

moved to its

'18. The combination with a series of block

each block section, two circuits for each
train stop either of which when closed pre-

0
block-section for which the stop is provided,

the entry of a train into the block succeeding
that for which the stop.is provided, and s

lctinti’;, train-stop compnsing a thip arm for

by the antry of  train into & block-section -
e one for which the stop is pro-

car has time to engage with said tnp arm.

when the device and trip-arm are in certain
relative poaitions to engage with ti.e device

6.

10
train-siop either of whi::irﬁer;uﬁ‘o::; é;cr: _. -
o d circuits 75
o e e ool

by the entry of atrain into the block-section
1ead of that for which the stop is provided

20

and being opened by the passage of the smid

sections of s railway, of an automatically -

85

moved to its

90

and the other of said circuita being closed by

95

100

vents the trip arm from being moved to its
operative position, one of said circuits being
' e of a train into the

108

block-sec- -

ing closed

110

wards the train-stop will be stopped by en-
115

said train-stop will cause the trip grm thereof

130

125

and means operated whoen the train is travel-

train-stop being so located relatively to the

ing at & low rate of sperd for causing a change



in the relative positions of the deviee and ! cated along the trackway having an opera-
trip-urm to prevent an operation of the de- | tive and an ilmlu*rntiw position and adapted
vice, ' . D | to engage the o

21. The combination with a trip-arm lo- | its operative position and at such times to
cated along the line of way and having an | stop the car and means for causing the tpp-

‘operative and an inoperative position, a i arm to be meved to its inoperative pdsition,

train stopping device carried by a car and [ which means are actuated, when the car s

adapted to be operated by said trip-arm | moving at a slow rate of speed toward the 25
~ when in its operative position, and means l trip-arm. L .
10 comprising a track circuit controlled by the i In testimony whereof, 1 have signed my
~ speed-of the car for causing, when the trip is | name to this specification in the presence of
in..i'ts 0|wmt_i_w pomti{m!- a muv_t.-!non'lt'nf tilw i two subseribing witnesses, - -
tnp-arm {o its moperative position thereby | S y |
pn!:enting ﬂﬂﬁp(‘n?l.ti{’m nf'tllm {ramn stopping | o | PAUL WINSOR. |
1% device. o | WWitnesses: |
22, The combination with a teain stop-1 Jas, H Cocwenr,
ping device earried by noenr, & trip-arm lo- | J o Merenty,

evice when the trip-arm s in 20

- L
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