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To all whom it may concern;:

“of my co-pending application filed

UNITED STATES

.

PATENT OFFICE.

JEAN F. WEBB, JR., OF NEW YORK, N. Y., ASSIGNOR TO THE ELECTRIC SIGNAGRAPH AND
SEMAPHORE (o., INCORPORATED, OF NEW YORK, N. Y. '

CLOSED-CIRCUIT WIRING FOR AUTOMATIC TRAIN-STOPPING SYSTEMS. -

932,925,

Specification of Letters Patent.

Patented Aug. 31, 1909.

Application filed Septembper. 1, 1908. ‘Serial No. 451,227, °

Be it known that I, Juan F. Wese, Jr.,
residing at New York, in the county of New
York and State of New Y. ork, have invented
certain new and useful Improvements” in
Closed-Cirenit Wiring for Automatic Train-
Stopping Systens, of which the following is
a specification. . .

My invention relates to certain improve-
ments in tiack circuits for train signaling
and stopping systemns, and it is particularly
adapted for use with those systems of the
closed circuit type whereby the opening of

“the cirenit between track contacts serves to

open or otherwise uctuate a train carried cit-
cuit to effect certain signals on board the
train, oi to operate any suitable train carried
mechanism whereby a train may be auto-
matically stopped. i '

My present track wiring system embodies’

a system of block wiring for straight-line
tracks, cross-overs, switches and the Aike,
whereby a train in one block will effect a
breaking of the ‘circuit between track con.
tacts in one or more of the other blocks so
that should a train enter or be in such other

locks, its train carried mechanism (either a
signal or automatic train stopping device, or
other kindred appliance for the protection of
trains) will be actuated. In this application
I make no claim to the train carried mechan-
isii, pei se, as that forms the subject-matter
_ August
15, 1308, Ser. No. 448,649,

In this application I have disclosed an im-
proved form of contact maker which is par-
ticularly designed for use in connection with
my train stopping system, but I make no
claim per se in this application to such con-

tact maker as that forms the subject-matter |

of my co-pending application filed Ang. 26,
1503, Serial No, 450,367,

The invention also embodies those novel
featares of construction and coiiperative ve-
latien of circuits which will be first fully
described, and then be specifically peinted
cut in the appended claims, reference being
had to the " accompanying dravings, in
which — . ‘ :

Figure 1, is a dlagramumatic view of a
straight line portion of the track. “¥ig. 2, is
a diagrammatic view of a erossing, ig. 3,
is a diagrammatic vrew of a switch wiring.
Fig. 4+ is « diagrammatic view of a train car-

[ ried stopping mechanism that may be used
i connection with wmy present invention,

ject-matter of my co-pending
hereinbefore refecred to. Fig. 5, 1s a side
elevation of one of the train carried contact
makers and one of the track contacts that
codperates therewith. '
I the drawings, in which like letters and
namerals of yeference indicate like parts in
all of the figures, I have shown F igs. 1,2, 8

together as one by assembling the figures so
that the lines M—N, K—L, T—1J of Fig. 2,
will coincide respectively with the line M——N
of Fig. 1, K—L of Fig. 3, and T—U of
Fig. 4.

In carrying out my invention, the rails 1
of the track are divided into sections which
are insulated from one another and the rail
sections are arranged in pairs to form
“blocks” of any desired length. The
" “blocks” are indicated in F igs. 1, 2 and 3,
as “block No, 17, “block No. 27, “block
No.3”,and so on. ~ The rails 1 of each bleck
are electrically joined together near or at
one end of the block through the magnet 3
of a rvelay R, and at or near the other end
of the block the rails are again electrically
connected through a source of electric energy
73 thus each block forms a closed electrical
circuit including the battery 7, rails 1—1
and relay magnet 8 of said block.

is provided with contacts 4*—4b to engage
fixed contacts .5—6 respectively when the
magnet 3 1s energized. (It should be under-
stood that the magnet 3 is a high-resistance
one). S

A number of track contacts 8a—9a are
arranged at intervals along one side of the
track, while another set 8-29% aye located
along the other side of the track. These
contacts are arranged in pairs 8§a-—8b, 9=—go
respectively, each pair being located at any
desired place in the block (there being: one
pair of each to each block) preferably

beginning and from the end of the block.
All of the track contacts 82295 of all the
straight-line blocks are joined together and
through wires 10 and a line wire 10.

The fixed contact 5 of the relay R that is
located in block 1, is joined through a wire

Each relay R has an armature 4, which:

such stopping mechanism forming the syb- .
application

and 4 in such manner that they may be read

.
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11, to the track contact 9 of the preceding
block, while the contact 6 of block No. 1,
joins through a wire 12 to the track contact
8> of block No. 2. The contacts 4*—4° of
the relay armature 4 of all the straight-line
blocks except those of the crossed . blocks,
block No. 5 and block B (see Fig. 2 of the
drawings) are electrically joined through a
wire 10% with the line wive 10. The con-
tact 5 of block No. 2, joins through a wire
11 with the track contact 9* in block No. 1,
while the contact 6 of block No. 2, connects

“through a wire 12 with the track contact 8@
‘of block No. 8.

In a like manner contacts
56 of block No. 4, are joined with track
contacts 978 of blocks Nos. 3 and 5 re-
spectively and so on. It is to be noted thaé
the armafese 4

and the armatures of the relays of blocks
Nos. 5 and 6 ave each provided with an ad-
ditional contact 4¢ codperating with a fixed
contact 13.

The rails 1 of the crossing are insulated as
ab 20% and 21¥ where they cioss one another
at such crossing, and the alining rails are
bonded as at 26 and 21 to complete the ve-
spective electric circuits over the crossing.
One section of the crossing reading. from
left to right in Fig. 2,1s called “block No.5 »
while that at right angles thereto is desig-
nated “block B”. The block at the top of
Fig. 2, is designated “block A7, while
that at the bottom of the figure is marked
“block C”. ,

Blocks A and B have relays I and bat-
teries 7, the same as blocks 1, 2, 3 and 4 ete.
They also have corresponding -track con-
tacts $3—9? wired together to a line wire 10
and track contacts 89 wired to contacts
5 and 6 of the relays of certain blocks of the

cross line containing blocks A, B, G, ete.

similarly to those of the first line containing
blocks Nos. 1, 2, 3, ete. N
The armature 4 of relay 1t of blocks A,

B and C of the cross line have auxiliary
e ! . . Jo
contacts 4¢ which cooperate with fixed con-

tacts 13.

The fixed contact 13 of relay R in block

No. 4, joins with contact 4° of the relay of
the crossing block No. 5, through a wire 15,
while the fixed contact 13 of relay in block
No. 5, joins through a wire 14 with the
fixed contact 13 of block No. 6.
_ Contact 4¢.0f Telay R of block No. 6 joins
through a wire 10° with the line wire 10 of
the cross line. Contact &° of block No. 4,
joins through a wire 14 to the contacts
4o_4b of velay R in crossing block 13, while
contacts 4*—4¥ of crossing block XNo. § are
joined together to a wire 17 which connects
to the contact 13 of velay B in block C.

A wire 15° connects contact 4¢ of relay R
in block C with the contact 13 of relay Iv in
block A, while contact 4° of ray in block
joins through a wire 16" to the contact 4° of

.

of relay R of block No. 4, |

'1
|
|
i
.
|

}
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the relay of crossing block B, the contact 13
of which joins through a wire 10° to line wire
10 of the first line containing blocks 1, 2,
3, ete. :

The purpose of connecting the auxiliary
contacts 4¢.and 13 of each of the relays R of
blocks Nos. 4, 5 and 6 and connecting the
same with conticts 4°—4° on the relay R in
block B in the same circuit, is that, should
any of said relays open, say, relay 1 block
No. 4 be opened by a train on such block,
then the moment that a train enters block B
(coming in either direction,) for example,
relay R'in block B will release its armature
and open the circuit at contacts 4*—4" as well
as at contuct 4¢ and 13 and open the circuit be-
tween contuets 99—9% of block C and 88"
(not shown) of block A. The opeuning of
the relay R in block B also opens the civenit
containing contucts 4°—13 of such relay in
block I3, wlich contacts are included m a
¢ircuit containing wire 16" that connects
with contact 4¢ of relay R in block A and
containing wire 15 which connects with con-
tact 4° in relay B of block C, the contact 13
in the relay in block C connecting through a
wire 16 with contacts 4*—4% of relay- B of
block No. 5, thus should a train be in block

No. 4 and another train be in block B, or

should merely a train be in block B, and
should anothér train attempt to enter block
No. 5, in either direction then relay R in
block No. 5 will open up and open the circuit
between contacts 9+—9® of block No. 4 and
contacts 82—8° of block No. 6, for a purpose
that will be hereinafter more fully apparent.

The wiring of the switch as shown in Fig.
3, is similar to the main line wiring, the
switch having its rails insulated as at 1° and
bonded as at 29, 28, 24, 25, 26 and 27. I
designates the siding rails, while 17 repre-
sents the movable switch rail and 19 the
guard rail.

n Fig. 5, T have shown diagrammatically &
train stopping mechanism adapted to be set
in operation when nsed in connection with

&0
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my present invention as well as with certain |

seimaphore mechanisms and other track con-
tact controlling means. 1 have shown this
simply to aid in a better understanding of
the working of my present invention, and by
reference. to Iig. 5, it will be noted that 80
represents a train or car carrying laterally
projected shoes S=-8".  'These shoes are best
shown in Fig. 6. Each shoe S consists of a
plate 56 on which is mounted a kmite switch,
the lnife being pivoled at 44 and codperat-
ing with » fixed contact 47 that is insulated
from the plate 50. The knife switch 15
acluated from n shoe 5l that is piveted be-
neath the plate 50, ihe plate 50 being pro-
vided with bristles 52 to form a contact
brush to engage the track contacts 8%-—9—
8h-0P, as conditions may vequire.

On the train 30 is mounted the usual air

115

126



20 44 of the other contact shoe S at the other

25 circuit

30 the Inife to

35 buck to battery 41.

40 then the function of the

45 the case ns

50 +1. by wires 40 and

55 defnergized. The

932,925

brake system containing the air line 81 in
which T place an air valve 82 whose shatt
-52% carries u gear 35 that meshes with the |
pinion 34* of the electric motor 34, by means
5 of which the valve 32 ig operied. A handle
33" permits the gear 33
_direction opposite to 1ts-opening movement
to close the valve 82 by hand.

35 designates a relay magnet that has one

10 ferminal connected to u contact brosh 42

an armature 36 that is held
by the muagnet 35 normally in a circuit
opening position. The magnet 35 is a closed
circuit magnet whose other terminal is con-

that engages

15 nected through a source of electric energy 41

and a wire 45 to the plate 50 and to the
pivot 44 of cne contact shoe S at one side of
the train.
through a wire 43 1o the plate 50 and pivot

side of the train. Fixed contacts 47 of each
shoe S—3” are connected together by a wire
48, as shown on Fig. 3, of the drawings.
The vormally closed eab or train carried
comniences at the. battery 41, flows
trom thence through magnet 35, from mag-
net 35 to contact 42 and through armature
36 and wire 43 to contacts 44 of the knife
switch or contact maker S from thence 2Cross
fixed contact 47 of contact
waker S and from fixed contact 47 of con-
tact maker S through wire 48 to fixed con-
act 47 of switch of contact maker S’ across

|
|
E
to be rotated in a f
; No. 17 if there be such
i

The armature 86 is connected |

the knife of said switch to
This constitutes the
closed cirenit when the knife switches are
closed. When, howerver, they ave opened by
the contnet makers S—87 engaging track
contacts 88> or 9205 ag the case may be,
wire 48 is tempo-
rarily dispensed with and the circuit from
contact 44 of contact maker S to contact 44
of contact maker 8 is from one track con- |
tact 8* to the other 82, or 92 to the other Ov, as
» be, through the track cirenits
wlhere the track cirenits are in their normal
or safety positions to electrically connect the
rexpective ones of a pair of track contacts,
The wotor 31 is connected to the battery
Si—39, the wires 83—39
being counected to fixed contacts 37—87a
respectively.  These contacts ure adapted
to be electrieslly connected by a contact 362
on the mrature 36 when the magnet 35 is
ear 33 18 provided with
a pin 353 that comes into engagement with
the armature 26 as soon as the valve 39 has
about reached its open position, o as to
break the motor circnit at the contacks 7—

LTS

60 37 wnd stop thie operulion of the motor

when the valve is fully opened.

contact 44, -and |

train in “block Ne.

Operation: Awsime a0 irain to be in
“hlock Noo 107 its axdes s wheels will result
i shorb-cirenibing the rails 1 of such block l

65 and defnirgize the mmgnet 3 of the reluy

of such bleck. This permits the armatuve 4
to recede and open the circuits between con-
tacts 5 and 6 and 42—4v respectively of the
relay R in “block No.1.” The circuit being
thus opened results in opening the circuif
between track contacts 8¢—_8b of « block No.
27 as well as the circuit between track con-
facts 92—9° of the block preceding “block
a block. " Assume
now that another train enters block No.
2,” while the first train is in “block No. 17,
As soon as such other train hag its brushes
S—S’ in engagemeni with track contacts
8+—8" of “block No. 27 the local train cap.
ried cirenit will be broken by the knife
switch, and inasmuch as the cireuit between

the track contacts 8°—8 of “ block No. 27 is

broken no current will flow through the mag-

‘net 35 which will allow armature 36 to drop

and close the local motor circuit to open the
air valve, and hence stop the train. As soon
as the valve 32 has been opened, the: pin 33»
will have engaged the armature 86 and
broken the motor circuit to prevent a
turther operation of the air valve, The
train in “block No. 27 correspondingly
short-circuits the .rails of said block and
breaks the circuit at the relay R of “block
No. 2,7 thus opening the cireuit between
contacts 9*—9* of “block No. 1” and con-
tacts 82—8" in “block No. 3,” 50 that as soon
as the train in “block No, 17 engages the

track contacts 9—9* of its own block, such .

train will also be automatically stopped. in
a manner similar to the stopping of the
2,” and 1in addition,
should -another train enter “block No, 37
while “block No. 27
will be likewise stopped.
The action of the crossing
to the action just described. However, as-
sume a train to be in “

the eircuit will be broken between the cross-
g contacts §°—8 of relay R in block

is occupied, such train.
is very similar

block No. 4” and an- _
other train on the crossing “block No. 5,7

70

80

90

9

100

110

No. 57 by the train in “block No. 47 and -

the circuit between contacts 95_gb
“YBlock No. £” would be broken by the train
on crossing “block No. 57 and the train

will be brought to a stop. The presence of

a train in “block No. 4” or in “block No. -

57 or “block No. 6

7 serves to break the cir-
cult that includes

wires 14——15—fdx__j(»

and cross line wire 10 ‘which renders contacts.

9>—9° of “block C” and contacts 8.—8> of
“block A” dead so that should # train enter
“blocks A or C,” while a train is in © block
No. 4,” crossing “block No. 57 or “block
No. 67 it will be brought to a stop corre-
spondingly.  Any train entering “block C”
will stop any other train that might enter
“Bblock No.- 4.7 erossing “block No. 5y
“Block No. 67 or “block A’ during the
time such train is in “block C,” “block No.
57 or “block A,” thus protecting both lines

of .
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from trains in opposite directions on the re-

spective lines and from cross trains on oppo-

site lines. ,

The operation of the switeh cireuit is sub-
5 stantially thie same as that of the straight
line track and will be readily understood by
reference to I'ig. 3, of the drawings, making
a detail deseription of such operation, it 1s
thought, vnnecessu.y. )

1 desive to call attention to the fact that
while T Lave shown and described the track
contacts $* as formed of a single contact
member it niay be composed of several sepa-
rate menibers, parallelly arranged and elec-
15 trically connected so as to nsure good elec-
tric conuection between the train carried
contach maker and the track contact and I
do not desire to limit myself to snch specific
construction shown.

T further desire to say that I do not wish
-1t understood that I limit myself to any spe-
‘cific details of mechanical ‘construction or

arrangement of parts or that I limit myself
_to the exact details of wiring shown in the
95 accompanying drawings further than is
specifically brought out in the appended
claims. .

From the foregoing deéseription taken in
connection with the accompanying draw-
30 ings, it is thought the complete construction,
operation and advantages of my invention
will be readily understood by those skilled
in the arh to which the invention appertains.

What I claimis: ©

i In a train conirolling system, section-
alized tracks divided into blocks, a normally
closed electric civeuit including the tracks of
one soction, a relay interposed in said nor-
maily closed cireuit, fixed contaets inde-
40 pendent, of the track arranged in pairs ad-
“3deent to said tracks, and means electrically

sommecting said track contacts with said re-
lay ta normally electrically connect certain

o said contacts, and means for deinergizing
45 saidd reluy as & teain enters the block to open
Lo cirenit bebween sald predetermined fixed
conincts combined with a train cayried nor-
mally closed cirenit inclading a pair of train
- carried contact makers to codperate with a
50 pair of fixed track contacts, and  means
shereby a pair of track contacts, when the
velay controlling the same ig energized, may
be broughit into series with sald {rain carried
civeuit. '

o Tn a train controlling system, a train
carriad stopping mechanisim inclnding 2
norually closed train carried civeuit and a
pair of train carried contacts in said cireuit,
combined with sectionalized {racks divided
60 into blocks, pairs of track contacts for each

block independent of the tracks to cobperate
syvith the train carried contacts at tiines, and
train controlied means cobperating with the
tracks and the track contacts for electrically

s

33

65 connecting and disconnecting certain pairs

!

|

932,925

of track contacts, and means carried by the

‘{rain for opening the train carried circuit

and simultaneously bringing such track con-
facts into series therewith, whereby When
the {rack contacts arve electrically connected
the train carried closed circuib will be main-
tained through the track contacts and their
connections and when the track contacts are
electrically disconnected the train carried
¢ivenit will be maintained open.

3. In a lrack civenit for train controlling
mechanisms, a nain line and a second line
erossing thereover, said main line and said
socond line being divided into blocks with
the rails of each block insulated from those
of the other blocks, pairs of fixed contacts

mounted adjacent to the main line -tracks

and. other pairs of fixed contacts mounted
adjacent to the cross line tracks, and means
shereby when a train enters s cross block
the cireuit between a certain pair of track
contadis in each of the blocks next -adjacent

the cross block in the same line will be elec-

trically disconnected. -

4. Tn a track circuit for train controlling
mechanisms, a main line and a second line
crossing there-over, said main line and sald
second line being divided into blocks with the
vails of each block insulated from those of
other blocks, 2 relay bridged across the rails
of each block and a source of electric energy
also bridged across the rails of each block,

pairs of fixed contacts mounted adjacent to

the main line tracks and other pairs of fixed
contacts mounted adjacent to the cross line
{racks, and means electrically connecting cer-
tain of said relays of the main line track
with certain of the main line fixed contacts
and certain of the cross line fixed contacts.

5. In a track civeuit for train controlling
mechanisms, a main line and a second line
crossing theve-over, said main line and said
second line being
the rails of each block insulated from those
of the other blocks, n velay bridged across
the rails of each block and asource of electric
energy also bridged across the rails of each
bleck, pairs of fixed contacts mounted ad-
jacent fo the main line tracks and other pairs
o fixed contacts mounted adjacent to the
cross line tracks, means electrically eonnect-
ing certain of éaid relays of the main line
tinck with cortain of the main line fixed con-
tacts and certain of the cross line fixed con-
tacts, and means for electrically connecting
cortain of said relays of the cross line blocks
with certain of the track coutacts of the
main line blocks.

6. In a train coutrolling sys
line having its ra
blocks, » cross line crossing «aid main Jine
and having its vails divided juto insulafed
blocks, fixed contacls arranged adjacent Lo
the track of the main line and other fixed
contacts arranged adjacent to the tracks of

om, A main

rails divided into ins=ulated
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the cross line, and means in certain of the
main line blocks for electrically connecting
certain of the irack contacts of the cross
line blocks. S
. In a irain controlling system, a main
line having its rails divided ‘into insulated
biecks, a cross line crossing said main line
and having its rails divided into insulated
blocks, fixed contacts arranged adjacent to
the track of the main line and other fixed
contacts arranged adjacent to the tracks of
tlie cross line, and means in certain of the
main Iine blocks for electrically connecting
certain of the track contacts of the cross
Iine blocks and vice versa. :

8. In a train controlling system, a main
line having its rails divided ‘into insulated
blocks, a cross line crossing said main line
and having its rails divided into msulated
blocks, fixed contacts arranged adjacent to
the tracks of the main line and other fixed
contacts arranged adjacent to the tracks of
the cross line, means in certain of the main
line blocks for electrically connecting certain
of the track contacts of {he cross line blocks,
and certain of the fixed contacts of certain
of the main line blocks. ' '

9. In a block system for railways, a main
line and cross line each having ifs rails di-
vided into insulated block sections, said
block sections including a cross over block

section in the main line, and a crossing block-

section in the eross line insulated from that
of the main line, pairs of track contacts for
each block mounted adjacent to the tracks,
means in one block of the main line for elect
trically connecting certain pairs of fixed con-
tacts of the main line and certain other
pairs of fixed centacts of the eross line, and
means whereby when a train enters one of
said blocks the means connecting said fixed
contacts will be released to electrically dis-
connect said fixed contacts.

10. In a train controlling mechanism, a
ma:n line having its rails divided into insu-

late 1 blocks, and a cross line having its rails.
diviled into insulated blocks, said main, and

cross lines each including a’ crossing block
msnlated one from the otlier, a pair of con-
tucts for each block of the main and cross
lines, comnbined with means for normally
clectrically connecting said pairs of traclk
contacts, and means in virtue of which when
a train enters a block next adjacent the cross-
over block of one line, the circuit will be
opened betweenj certain pairs of track con-
tacts in the block next adjacent the cross-
over block of the cross line, and the circuit
will be opened between a certain pair of
track contacts of the cross-over block.

"1L In a train controlling mechanism, a
main line having its rails divided into insu-
lated blocks, and a cross lin: having its rails
divided into insulated blocks, said main and
eross lines each including a crossing block

S

insulated one from the other, a pair of track
contacts for each block of the main and cross
lines, combined with means for nermalty
electrically connecting said pairs of track
contacts, and means in virtue of which when
a_train enters the cross-over block of one line
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the cirenit will be open between a pair of’

lines adjacent to the cross-over blocks.

12. In a train controlling system compris-
ing sectionalized tracks divided into blocks,
a_normally closed electric circuit for each
block ineluding the tracks of the respective
block section, a relay for each block inter-
posed in said normally closed circuit of the
respective block, pairs of oppositely dis-
posed contacts for each block arranged ad-
jacent to said tracks, means electrically
counecting certain of said track contaels
with certain of said relays to normally elee-
trically connect said track contacts in pair

‘track contacts at each of the blocks on both

75

85

means for deénergizing the relay of ore

block as a train enters such block to open the

circuit between pairs of track contacts in the
blocks next adjacent to the block in which
the train is_present, and a train stopping
mechanism having means for cotéperating
with said track contacts, in virtue of which
when the circuit is opened between a pair of
track contacts and a train passes thereover,
the train will be stopped.

13. Tu @ tvain controlling system, section-
alized tracks divided into blocks, a norially
closed electric cireuit including the tracks of
one section, a relay interposed in said nor-
mally closed cireuit, fixed contacts arranged
adjacent to said tracks, means electrically
connecting said track contacts with said re-
lay to normally electrically connect certain
of said contacts, means for detnergizing said
relay as a train enters the block to open the
circuit between said predetermined fixed
contacts, and a train stopping mechanism
having means for cobperating with said

track contacts in virtue of which when the
-cireult 1s open between a pair of track con-

tacts and the train passes there-over, the
train will be stopped.

14. In a track circuit for train controlling
mechanisms, a main line and a second Jine
crossing there-over, said main lines and said
second line being divided into Dlocks with {he
rails of each block insulated from those of
the other blocks, a relay bridged across the

rails of each block and a sonree of cleclric

encrgy also bridged across the rails of cach
block, pairs of fixed contacts mounted adja-
cent to the main line tracks and other pairs
of fixed contacts mounted adjacent to the

.eross line tracks, means electrically connect-

ing certain of said relays of the main Jine
track with certain of {he main line fixed
contacts and certain of the cross line fixed
contacts, ieans for electrically connecting
certain of said relays of the cross line bloeks
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with certain of the ‘track contacts of the

main line blocks, and a train stopping mech-

anism having means for codperating with
said track contacts in virtue of which when
the circuit is open between a pair of track
contacts and the train passes there-over, the
train will be stopped.

15. In a train controlling system, a main
line having its rails divided into insulated
blocks, a cross line crossing said main line
and having its rails divided into insulated
blocks, fixed contacts arranged adjacent to

the track of the main line and other fixed.

contacts arranged adjacent to the tracks of
the cross line, means in certain of the main

Tine blocks for electrically connecting certain |

of the track contacts of the cross line blocks,
and a train stopping mechanism having
means for cobperating with said track con-
tacts in virtue of which when the circuit s
open between a pair of track contacts and

_ the train passes there-over, the train will be
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stopped.

16. In a train controlling system, a main
line having its rails divided into insulated
blocks; a cross line crossing said main line
and having its rails divided into insulated
blocks, fixed contacts arranged adjacent to
the track of the main line and other fixed
contacts arranged adjacent to the tracks of
the cross line, and mieans in certain of the
main line blocks for electrically connecting
certain of the track contacts of the cross line
blocks and vice versa, and a train stopping

‘mechanism having means for codperating

with said track contacts in virtue of which
when the circuit is open between a pair of
contacts and the train passes there-over, the
train will be stopped. )
17. In a train controlling mechanism, a
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track circuit comprising rails divided into
sections to form blocks, the sections of one
rail being opposite those of the other rail to
form blocks, a source of electric energy
bridged across the rails of each block at one
end thereof and a relay bridged across the
end of each block at the other end thereof to
form a closed electric circuit including a
source of energy, the track rails of the block
and the relays, said relays having armatures
provided with a plurality of contacts, a com-
mon wive connected. to all of said armature
contacts, two pairs of track contacts for each
block, the contacts of each pair being di-
rectly opposite one another to be brought
into operation simultaneously, connections
between the track contacts at one side of the
track of all of the blocks and said common
wire, said relays each including a pair of
fixed contacts, connections between a fixed
contact of a-relay in one block with a track
contact in another block and connections be-
tween the other fixed contict of said relay
and a track contact of a third block, com-
bined with a train carried normally closed
cirenit including a pair of train carried con-
tact makers, one to cobperate with one of a
pair of track contacts and the other to coup-
erate with the other of a pair of track con-
tacts, and means for opening the train car-
ried circuit and simultaneously connecting
it with a pair of track contacts to bring elec-
trical connection between the respective pair

of track contacts in series with the train car-

ried circuit.
JEAN F. WEBB, Jz.
Witnesses:

J. F. MogrrIsox,
Warter KUHNE.
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