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UNITED STATES PATENT OFFICE.

JAMES T. THQMPSON, OF CHICAGO, ILLINOIS.

SYSTEM OF ELECTRIC SIGNAL OR CONTROL FOR RAILWAY-TRAINS.

Specification of Letters Patent. Patented Mar. 15, 1910,

Application filed February 23, 1900. Serial No. 479,404.

To all whom it may concern:

Be it known that I, Jases T. TEoMPSON,
a citizen of the United States, and a resi-
dent of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Systems of
Electric - Signal. or Control for Railway-
Trains; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accom-
panying drawings, and to the characters of
reference marked thereon, which form a

. part of this specification.
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This invention relates to a system of elec-
trical signal or control for railway trains,
and refers more specifically to a means for
controlling the operating circuit of the sig-
nal or train control apparatus. e

As hereini shown, the train. is .equipped
with a controlling apparatus like that illus-
trated in my prior U. S. Letters Patent
Number 869,590, which is arranged to apply
the brakes to and stop or arrest the train
when attempt is made to drive it past a
signal set at danger or to stop the train at

~ other points along the track where pro-
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vision may be made for controlling the frain
under predetermined or emergency condi-
tions. Obviously, however, the operation
herein shown may be readily adapted to
signal systems or to train control apparatus
which operate differently from that herein-
above referred to. N

The invention consists in the matters here-
inafter set forth. and more particularly
pointed out in the appended claims.

In the drawings:—I'igure 1 is a diagram-
matic view illustrating a track section com-
posed of two full signal blocks, equipped
with a simple form of signaling system, and
showing the electric controlling apparatus to
which this invention- relates. Fig. 2 illus-
trates an ‘arrangement for controlling the
signal or control apparatus at a turn out.
Fig. 3 is a side elevation, in dotted outline,

of a locomotive equipped with the automatic

controlling apparatus. - Fig, 4 is a view in

“side elevation of an electro-magnet used In

the electric controlling apparatus. Fig. 5'is
a view in end elevation of the electro-magnet
illustrated in Fig. 4.

As shown in Fig. 1, a motor 5 for operat-
ing the brake apparatus is connected be-
tween the points 6 and 7 of a four point
switch 8, to the other points 9-and 10 of
which there is ¢onnectedan operating bat-

'19.
-Joosely connected by means of a link 20 to

tery 11. The said switch 8 is pivotally sup-
ported between its ends at the outer ends of
the switch points 6 and 7, which are secured
at their inner ends to an insulating plate 12.

At its lower end the said switch is provided-

with a latch member 13 which is adapted
to be engaged by a pivotally supported arm
14 controlled by the armature of an electro-
magnet 15, :

As illustrated in the drawings, '(Figs. 4.

and 5) the electro-magnet 15 embraces two
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coils 16, 16, and an armature 17. . The said -
armature is secured to the lower side of a -

horizontally extending arm 18 which -is
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pivotally supported at its inner end between -

two upwardly extending bracket arms 19,
At its outer end the said arm 18 is

the outer end of the arm 14, which latter is
pivotally supported on and between the up-
per ends of the bracket arms 19, 19. The
imner end of the arm ‘18 is turned down-
wardly and a spring 21 is attached at one
end to said downturned portion of the arm
and at its other end to the base 22 which
supports the magnet and brackets 19. Said
spring tends to hold the armature away
from the magnet. As will be seen from this
construction, the inner end of the arm 14
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will be held engaged with the lat. 3 mem-

ber 13 when the magnet is energized, thus
maintaining the switch 8 and the motor cir-
cuit normally open.
current. through the electro-magnet is inter-
rupted the spring acts through the arms 18
and link 20 to swing the rear end of the arm

14 away from the switch, whereupon the -

switch will be closed by the spring 23 which
is connected at one end to the upper end of
the switch and at its other end to the plate
12. The closing of the switch' closes the
motor circuit and the motor is started in

operation to apply the brakes. If a signal

device be employed- instead of a train con-
trol device the closing of the switch 8, modi-
fied to suit the particular signal deviceé; will
close the signal circuit to indicate danger.

When, however, the-
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The relay magnet 15 is eiiergized by means

of a battery 25 carried upon the engine (or
car) and the circuit including the, battery
and" relay is normally closed through the
track rails, as will hereinafter more fully
appear. The said relay magnet is electric-
ally connected to a spring pressed wheel 26
(or it may be a brush) which is mounted
between the front and rear wheels 27, 28 of
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thereof and is adapted to “travel upon the
track 1<111q at one <1do of the track. A tum-
lar spring pressed wheel (or brush) 29 is in
a like manner mounted on the other side of
said frout truck to travel on the track rails
at the other side of the track md is electric-
ally conuected to the opposite side of the re-
lay magnet through the battery 25. The
said \xheels 26 and 29 are msuhted from

each other and from the front and rear
*When the said |
| ture 34 of the track magnet 33 is provided

wheels of the front truck.
wheels 26 and 29 and the front truck wheels
are running on electrically continuous rails,
or rails that are bonded tooother the bftt-
tery 25 and 1'olav magnet lo will be in a
circuit which is mfuntamed closed through

the contact wheels 26 and 29 and the front\

truck wheels and their connecting axles.
The cirenit at such time will be fl()l]l one

.side of the relav magnet 15 through the con-

tact wheel 26, thence alono the trtcl\ rall at
one side of the track to the truck wheels 27,

28, through the axles thereof to the opposite |
tinuwity of ‘the track rails of each block in

truck wheels 27, 28, through the track rail
at the other side of the tlack to the contact
wheel 29, and thence through the battery 25
to the oppoute side of the Lelav magnet' 15,
The circuit described c011=t1tutes a transient
u)ntrolhnor circuit, that is movable with the
train and said cirenit is normally closed.
An interruption of said circuit has the effect
to deénergize the relay magnet, whereupon
the motor or signal civeuit will be closed and
thus avrest thc train or operate z signal de-
vice, or both.

In Irig, 1 is shown a =ection of track eni-

bracing two full .~15_»1ml blocks A and B and-

front umk of the engine at one side !

a part of an advance block C. on which lut- ¢

ter block is indicated one of the transient |

controlling cirenits carried by an engine or
train which nayv be (le»1011at d as a whole
at D. The several blocks of the track are
equipped with a familiar form of block

signaling apparatus in which there is em-,

pleved at each block a track battery 32
brideed across the track rails which nor-
m.dl\ energlzis a track magnet 33, the dr-

mature B4 of which contmls a local signal

cirenit 35 located at the entrance to the
block. The =aid signal ¢ivenit embraees a
batiery 36 and uhn magnet 37 which, when
energized, mayv operate a target or sema-
phore to indicate a clear track ahead.  Said

short-civemted

“minals 43,

962,054

signaling
tvpes of such signaling svstems in such man-
ner that when the track relay is short-cir-
cmte(l orits cireuit opened. as by a broken
rail. the transient controlling cireuit of a
train aboui to enter the short-eircuited or
open circuit block’ will be interrupted or
opened and thereby control the train or ac-
mate a signal on the train approaching the
Llock. One  pi actical ar-
rangement for etfecting this result is herein
shown and is made as follows: The arma-

at its swinging end adjacent to the contact
39 with a second contact-40 which is adapted
to short-circuit spring contacts 43, 43 which
are eleetrically ‘connected with two short
rail sections 45 and 46 which are insulated
from the track rails 47 and 48. The said
short Insulated rail sections 15 and 46 ave
located in the dine of Qen‘ice rails and at a
h\ ance inside of the far end of the block.

D()xl(l wires 49, 40 extend around the insn-

fated vail sections to maintain electric con-

front and in rear of the insulated sections.
Said insulated sections are of such length
that when the contact wheels 26. and 29 ave

.pa\smw over the sume, the wheels 27 and 238

of the front engine truck are riding upon
the track rails adjacent to each end of. the
said. short sections. The terminals 43 and
mmlatcd ail sections 45, 46 and. their con-
necting wires constitute a loop through
which the tldlbl(‘llt controlling” cireuit is
(In\vd at a time wherr the contact wheels (or
broshes) 26,29 are riding over the insu ut(’d
rail =ections and at w hlch tinie the cireuit 1s
broken between saild contact wheel: and
truek wheels. That is to say, the tran<ient
controlling civenit will be thus closul if the
contact 40 is engaged with the spring ter-
When the loop is closed at the
terminals 43 there will be no interruption of
the transient controlling civeuit and the
train will pass over said nsulated sections
without operation of' the train controlling

1éy

tor the travsient signaling apparatus oceur-

ring. If the loop Te open at the terminals

C 43, however. the transient controlliig civenit

cireuit is closed by a contact 38 on the arina- |
ture 34 which, b) the swinging movement ;
of the armatuve, 1s moved mto and out of

contact with spring terminals 3y, 39
cluded in said cireuit. 1
ters upon the block the track hattery 32 will

be short-circuited.

in- !
When a train D en- |

thus duu‘eroum(r thei

track maguet 33 and onening the local Qig- |

nal cirenit to display- a dqnoer signal.

My improved train ¢ontrol o “signal ap-

paratus may be connected with the block

will be interrupted as soon as the contact
wheels 26, 29 pass upon the insulated rail
sections, with the result of setting the train
cmmollmo or transient signa hng apparatus
in operation. Said loop or partial eireuit
may be opened at the terminals 43 in any
convenient manner to effeet this result.
That is to =ay. it may be opened by the
throwing of a switell - somaphmu the
opening of a hridge or b\ the short cireuit-
ing of the track relay 33 in the signaling
svstem shown in Fig. 1. In the latter event.
assuring a train D to be on the block. A
(Fig. 1) and the track relay 33 of said block
short circuited, the loop will be open at the.

svstem referved {o, or tu-wuther -
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terminals 43. If now the contact wheels 28,
29 pass upon the insulated rail sections, the
circuit through the relay magnet will be in-
terrupted for the reasons stated. If, how-

a@vi., the block be clear the track magnet 33

is energized (as block B) and its armature -
" is drawn up with the contacts 38, 40 en.-
gaged with the spring coutacts 39 and 43,

respectively, in which case the indicating
device will display a“no danger” signal and
the transient controlling circuit will: be

maintained closed while the contact wheels:

26 and 29 are passing over the insulated rail
sections.  T'he insulated rail sections are lo-
cated at such distance inside the far ends of
the blocks. as to insure that-the contact
wheels will pass off of the insulated rail sec-
tions before the front truck twheels pass
upon the rails of the next block ahead and

thereby prevent thie train ‘setting its con-.

trolling or signaling device or a loca] signal

against itself., It widl of course be under-,
stood that the transient train control or sig-

nal device .may be operated either in con-
junction with or independently of local sig-
nals, as semaphotes at the junctions of
blocks.  If operatediindependently of local
signals the signal circuits 35 will be omitted.

Arrangements whereby the -controlling
mechanism hereinbefore described may be
operated in eonnection with a switch or turn
out and thus avoid a train from being ac-
cidentally diverted into an open switch are
illustrated in Fig. 2." As shown in said Fig.
2 the switch points are operated by a.switch
stand 52 of any preferred type located at
the side of the track. At a suitable dis-
tance in advance of said switch are two in-
sulated rail sectionsg 45, 46 like those herein-
before  referred to.
sulated rail sections is electrically connected
with a contact point 54 on-the switch.stand,
and the other insulated rail section is elec-
trically connected with a switch arm 55.
Said switch arm 55 is connected with a
movable part of the switch stand in such
manner that when the switch is closed to the
main track the switch arm 55 will be in
position for contact with the contact point
54, as indicated by dotted lines in Fig. 2,
thus maintaining the insulated rail sections
in circuit with the contact wheels 26, 29, as
they pass over the insulated rail sections.
When, however, the switch 1s thrown open
the switch arm 53 will be moved out of con-
tact with the point 54 and the loop ecircuit
will be interrupted in the same manner as

_the loop circuit shown in Fig. 1 is interrupt-
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ed when open at the contacts 43.
Various changes may be made in the tran-
sient. operating . circult to adapt the parts
thereof to various forms of controlling and
signaling devices carried by the train and
the invention is not limited to these or other
struotural details which have been illus-

One. of the said in-

‘trated, excepting as such details are herein-.

after made the subject of specific claims.

8 “..r

Tt will be evident to one skilled in the art:
that instead. of the: two oppositely located

insulated rail sections at the junction of the

70
two blocks, there may be employed a single

insulated  rail section, but the provision of

two such rail sections increases the durabil-”
ity of the apparatus and avolds liability of

improper operation in case of impaired in-

8.

sulation of one of the rail sections. I may "
employ a signal device, such as a lamp 60, -
which is connected in the motor circuit, as’’
shown in Fig. 1, and which will be operated .

when the circuit is closed. .
I claim a$ my invention:—
1. An electric control system
trains comprising, in combination, a con-

trolling apparatus carried on the locomo- "
tive, an electro-magnet carried by the loco-
motive adapted when energized to render

said apparatus inoperative, a  mormally

closed controlling circuit for said- electro-:

for railway .

80

magnet including an energizing battery cat- ‘

ried by the locomotive, and contact devices
arranged between the front and rear wheels
of the locomotive in.engagement with the
track rails, the contact device at one side
being insulated from the contact device ar
the other side, and said contact devices be-
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ing adapted to complete the electro-magnet -.;

circuit through the track rails and the loco-
motive wheels, and short insulated sections

in the track rails over which the contact

devices travel, the said insulated rail sec-
tions being normally .connected so as to
complete the circuit through the controlling
appavatus when the contacts travel there-
over, and means arranged to interrupt the
connection between said insulated sections
and thereby open the last named circuit.

9. An electric control system for railway
trains comprising, in combination, a rail-
way track divided into blocks, each equipped

‘with a track circuit including a track relay,

a controlling apparatus carried on the loco-
motive, an electro-magnet adapted when en-
ergized to render said controlling apparatus
inoperative, a normally closed controlling
circuit for said. electro-magnet including a
battery carried by the locomotive, and con-
tacts adapted to travel on the two track
rails, said contacts being adapted to close
the electro-magnet circuit through said
track rails and the locomotive wheels, in-
sulated rail sections included in the track
rails of each block and located a distance 1n-
side the far end of said block, said insulated
rail sections being included in a normally
closed partial local circuit, and means oper-
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ated by conditions of danger in a block -

‘ahead to interrupt the partial circuit of the

next block in rear. ‘
3. An- electric control system for raillway
trains comprising, in-combination, a railway

130 |
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track divided o blocks, each equipped |

with a track eircuit including a track velay,
controlling apparatus carried by the loco-
motive. an electro-magnet adapted when en-
ergized to render said controlling apparatus
inoperative. a normally closed transient con-
trolling eireuit-for said electro-magnet in-
cluding a battery carvied by the locomotive
and_contacts adapted to travel on the two
track rails. said contacts being adapted to
close the electro-ingnet eciveuit through the

ol

track rails and the locomotive wheels, in-
-sulated rail sections included in ihe track
rails of each block and located a distance in-

side the far end of the block. conductors ex-

tending around said sections (o maintain

electric continuity of the track rails of each

block in front and in rear of the insulated

~sections, said rail sections being normally

counected to form a closed partial cireuit,
and means operated by conditions of danger
in a block ahead to inferrupt the said partial
circuit of the next block in rear,

"~ 4. The combination with a tragk divided
into insulated blocks, each of said blocks
containing short, insulated rail sections
located near the forward end thereof, of a
normally closed track circuit for each bldck,

952,054

a relay in said track cirevit, Toeal partial
circutts mcluding said short insulated sec-
tions ‘and naving cirenit openers normaify

closed by said track cirenit relay, a. con-.

trolling mechanism carried by the locomo-
tive, a motor adapted to operate said mech-
anism. a_battery for driving said motor, a
switeh adapted to connect said battery with
sald motor. an electro-magnet adapied when
energized to hold said switch open, a nor-
mally closed cireuit for said electro-magnet
imcluding a battery carried by the locomo-
tive, and contacts engaging the track ails,
said contacts being “adapted ‘to close said
electro - magnet civenit through the . {rack
rails and the locomotive wheels and to open
said cireuit to operate said switeh when said
contacts engage the insulated =ections and
tocal partial cirenit including the-<hort in-
sulated rail sections is ppen.

In testimony, that I claim the foregoing
as my invention I affix my signature in the
presence of two witnesses, this 16th day of
February A. D. 1909. )

JAMES T THOMPSON.

Witnesses: '

G. J. Bryee,
Groree R. WiLkixs,
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