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To all uplom, i? ??? ???????: 

JEAN F. WEBB, J.R., of NEW YORK, N.Y., ASSIGNOR TO THE ELECTRIC SIGNAGRAPH AND 
SEMAPHORE CO., INCORPORATED, OF NEW YORK, N. Y. 

CLOSED-CIRCUIT WIRING FOR AUTOMATIC TRAIN-STOPPING sYsTEMs. 
932,925. 

Application filed September. 

Be it know in that I, JEAN F. WEBB, Jr., 
residing at New York, in the county of New 
York and State of New York, have invented 
certain illew aid useful improverinents in 
Closed-Circuit Wiring for Automatic Train 
Stopping Systeins, of which the following is a specification. 

\ly in Veiition relates to certain improve 
ments ill track circuits for train signaling 
and stopping systeins, and it is particularly 
adapted for use with those systems of the 
closed circuit type whereby the opening of 
the circuit between track contacts serves to 
open or otherwise actuate a train carried cir 
cuit to effect certain signals on board the 
train, Oi' to operate any suitable train carried 
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mechanism whereby a train may be auto 
natically stopped. - ? 

My present track wiring system embodies 
a system of block wiring for straight-line 
tracks, cross-overs, switches and the like, 
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 
blocks, 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 mechall 
isinì, per se, as that forms the Subject-matter 
of my co-pending application filed August 
15, 1908, 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 naker as that forms the Subject-alatter 
of my co-pending application filed All 
90S, Serial No. 450,367. y . . The invention also embodies those novel 

9. 26, 

features of construction and cotiperative re 
lation of circuits which will be first fully 
described, and then be specifically pointed 
out in the appended claims, reference being 
had to the accompanying drawings, i. 
which :- 

Figure 1, is a diagrammatic view of a 
si right line portion of the track. Fig 2, is 
a diagraiamatic view of a crossing. Fig. 3, 
is a diagrammatic view of a Switch wiring. 
Fig. 4, is a diagrannatic view of a train car 

Specification of Letters Patent. Patented Aug. 31, 1909. 
1, 1908. Serial No. 451,227. 

| ried stopping mechanish that may be used 
ill connection with any present invention, 
ject-matter of my co-pending application 
hereinbefore referred to. Fig. 5, is a side 
elevation of one of the train carried contact 
nake's and one of the track contacts that coöperates there with. 
In the drawings, in which like letters, and 

n timerals of reference indicate like parts in 
all of the figures, I have shown Figs. 1, 2, 3 
together as one by assembling the figures so 
that the lines M -N, K-L, T-U 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 Figs. 1, 2 and 3, 
as “block No. 1, “block No. 2”, “block 
No. 3', and so on. The rails 1 of each block 
one end of the block through the magnet 3 
of a relay R. and at or near the other end 
of the block the rails are again electrically 
connected through a source of electric energy 
T; thus each block forms a closed electrical 
circuit including the battery 7, rails 1-1 
and relay magnet 3 of said block. 
is provided with contacts 4-4 to engage 
fixed contacts. 5-6 respectively when the magnet 3 is energized. 
stood that the magnet 3 is a high-resistance 
One). . . . . . . ... 

A number of track contacts 8-9 are arranged at intervals along one side of the 
track, while another set, 8-9 are located 
along the other side of the track. These 
contacts are arranged in pairs 8-8, 9-9 
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 St.-9 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 mechanismu forming the sil)- 

and 4 in such manner that they ?????? be read. 
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slightly more than a train length from the 
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11 to the track contact 9” of the preceding the relay of crossing block B, the contact 13 
block, while the contact 6 of block No. 1, of which joins through a wire 10 to line Wile 
joins through a wire 12 to the track contact 
8b of block No. 2. The contacts 49-4 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 wire 10. 'he con 
tact 5 of block No. 2, joins through a wire 
11 with the track contact 9 in block No. i., 
while the contact 6 of block No. 2, connects 
through a wire 12 with the track contact S' 
of block No. 3. in a like manner contacts 
5-6 of block No. 4, are joined with track 
contacts 9-8 of blocks Nos. 3 and 5 re 
spectively and so oin. It is to be noted timat 
the arma?tere 4 of relay R of block No. 4, 
and the armatures of the relays of blocks 
Nos. 5 and 6 are each provided with an ad 
ditional contact 49 coöperating with a fixed 
contact 3. 
The rails 1 of the crossing are insulated as 

at 20 and 21 where they ci'oss one another 
at such crossing, and the alining rails are 
bonded as at 20 and 21 to complete the re 
spective electric circuits over the crossing. 
ne section of the crossing reading from 

left to right in Fig. 2, is 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 A, while 
that at the bottom of the figure is marked 
“block C’. - 

Blocks A and B have relays R and bat 
teries 7, the same as blocks 1, 2, 3 and 4 etc. 
They also have corresponding track con 
tacts 8-9 wired together to a line wire 10 
and track contacts 8-9 wired to contacts 
5 and 6 of the relays of certain blocks of the 
cross line containing blocks A, B, C, etc. 
similarly to those of the first line containing 
blocks Nos. 1, 2, 3, etc. 
The armature 4 of relay è of blocks A, 

B and C of the cross line have auxiliary 
contacts 4° Which coóperate 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 3 of block No. (3. 

Contact: 4° of relay R of block No. 6 joins 
through a wire 10 with the line wire 10 of 
the crossline. Contact 4 of block No. 4, joins through a wire 14 to the contacts 
4-4b of relay R in crossing block 3, while 
contacts 4-4 of crossing block No. 5 are 
joined together to a wire 1: which connects 
to the contact, 13 of relay R. in block C. 
A wire 15 connects contact, 4° of relay R. 

in block C with the contact 13 of rela y R, in 
block Á, while contact 4° of rulay in block A. | 

65 joins through a wire 16 to the contact 4 of 

10 of the first line containing blocks 1, 2, 
3, etc. The purpose of connecting the auxiliary 
contacts 49 and 13 of each of the relays R of 
blocks Nos. 4, 5 and 6 and connecting the 
same with contacts 4-4 on the relay R in 
block B in the Sanhe circuit, is that, should 
any of said relays open, say, l'elay in block 
No. 4 be opened by a train on such block, 
then the moment that, a train enter's block B 
(coming in either direction,) for example, 
relay R in block B will release its airmature 
and open the circuit at contacts 4-4 as well 
as at contact 49 and 13 and open the circuit be 
tween contacts 9-9 of block C and 8-8 
(not shown) of block A. The opening of 
the relay R in block B also opens the circuit 
containing contacts 4-13 of such relay in 
block i, which contacts are included in a 
circuit containing wire 16 that connects 
witi contact 49 of relay R in block A. and 
containing wire i5 which connects with con 
tact. 49 in relay R of block C, the contact 13 
in the relay in block C connecting through a 
wire 16 with contacts 48-49 of relay R 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 another 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 88-89 of block No. 6, for a purpose 
that will be hereinafter more fully apparent. 

he wiring of the switch as shown in Fig. 
3, is similar to the main line wiring, the 
switch having its rails insulated as at 15 and 
bonded as at 22, 23, 24, 25, 26 and 27. 1 
designates the siding rails, while 1 repre 
sents the innovable switch rail and 1 the 
guard rail. - 

In Fig. 5, have shown diagrammatically a 
train stopping mechanism adapted to be set 
in operation when used in connection with 

80 

10 

iny present, invention as well as with certain 
sejalaphore mechanismas and other track con 
tact controlling ans. i have shown this 
simply to aid in a better understanding of 
the working of any present invention, and by 
reference to Fig. 5, it will be noted that 30 
represents a train or cal' carrying laterally 
projected shoes St.-S. These shoes are best 
shown in Fig. 6. Each shoe S consists of a 
plate 50 on which is hounted a knife switch, 
the knife being pivoted at 44 and coöperat 
ing with a fixed contact 47 that is insulated 
from the plate 50. The knife switch is 
actitated from a shoe 51 that is pivoted be 
leath the plate 50, the plate 50 being pi'o- 
vided with bistles 52 to form a contact 
brush to engage the track contacts S-T-9- 
89-9”, as conditions inay require. 
On the train 30 is mounted the usual air 
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bi'ake system containing the air line 31 in 
which I place an air valve 32 whose shaft ??? ?? 3 . 

pillion 34 of the electric motor 34, by means 
of which the valve 32 is opened. A handle 

pe“inits the gear 33 to be rotated in a 
ion opposite to its opening movement 

ose the valve 32 by hand. 
35 designates a relay magnet that has one 

terminal 'olinected to a contact brush 42 
that engages an armature 36 that is held 
by the magnet 35 normally in a circuit 
opening position. The magnet 35 is a closed 
circuit magnet whose other terminal is con 
nected through a source of electric energy 41 
and a Wii'e 45 to the plate 50 and to the 
pivot 44 of one contact shoe S at one side of 
the train. The amature 36 is connected 
through a wire 43 to the plate 50 and pivot 
44 of the other contact shoe S at the other 
side of the train. Fixed contacts 47 of each 
shoe S-S are connected together by a wire 
4S, as shown on Fig. 5, of the drawings. 
The normally closed cab or train carried 

circuit col}}luences at the battery 41, flows 
from thence through magnet 35, from mag 
net 35 to contact 42 and through almature 
36 and wii'e 43 to contacts 44 of the knife 
switch or contact maker. S from thence across 
the knife to fixed contact 47 of contact 
unaker S and from fixed contact 47 of con 
tact inalker S through Wire 48 to fixed con 
tact 4 of Switch of contact maker S across 
the knife of said switch to contact 44, and 
l:ack to battery 41. This constitutes the 
closed circuit when the knife switches are 
(:fi: Aset. Wilhein, however, they are opened by 
the cont: ct lake's S-S engaging track 
contacts S-SP o' 9-9, as the case may be, 
then the function of the wire 48 is tempo 
i'arily dispensed with and the circuit from 
contact 4 of contact maker S to contact 44 
of contact lake' S is from one track con 
tact S" to the othei'S', or 9 to the other 9, as 
the case Jiay be, through the track circuits 
where the track circuits are in their normal 
or safety positions to electrically connect the 
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respective ones of a pair of track contacts. 
The ii (; to; 34 is connected to the battery 

il. by Wii'es it) aid :53-39, tie wii'es 38-39 
being collected to fixed contacts 37-37 
respectively. These contacts are adapted 
t{) be electricilly connected by a contact 36 
on the rita i tre 36 when the magnet 35 is 
deillergized. Tie gear 33 is provided with 
a pin 33 33" til at comes into engageulent with 
the arnature 36 as soon as the valve 32 has 
aly(it reached its open position, so as to 
break the motor circuit at the contacts 37— 
3T nel si op tie operation of the notor 
when ille V: \e is filly opened. 

to be in 
' bl:k No. ' itsaxies a wieels will resut 
in sh ('l iriti: tle rails of suci block 
nel tieënie reize til 

carries a gear 33 that meshes with the 
of such block. This permits the armature 4 
to recede and open the circuits between con 
tacts 5 and 6 and 4-4 respectively of the 
relay IR in “block No. 1.” The circuit being 
thus opened results in opening the circuit 
between track contacts S-S of “block No. 
2 ” as well as the circuit between track con 
tacts 9-9 of the block preceding “block 
No. 1” if there be such a block. Assume 
now that another train enters “block No. 
2, while the first train is in “block No. 1'. 
As soon as such other train has its brushes 
S-S in engagement with track contacts 
S-S of “block No. 2' the local train car 
ried circuit will be broken by the knife 
switch, and inasmuch as the circuit between 
the track contacts 8-8b of “block No. 2' 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 36 and 
broken the motor circuit to prevent a 
further operation of the air valve. The 
train in “block No. 2' correspondingly 
short-circuits the rails of said block and 
breaks the circuit at the relay R of “block 
No. 2,” thus opening the circuit between 
contacts 9º-9º of “block No. 1 º and con 
tacts S-S in “block No. 3,' so that as soon 
as the train in “block No. 1' engages the 
track contacts 9-9 of its own block, such 
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train will also be automatically stopped in . 
a manner similar to the stopping of the 
train in “block No. 2,” and in addition, 
should another train enter “block No. 3' 
while “block No. 2' is occupied, such train. 
will be likewise stopped. 

he action of the crossing is very similar 
to the action just described. However, as 
sume a train to be in “block No. 4' and an- : 
other train on the crossing “block No. 5,” . 
the circuit will be broken between the cross 
ing contacts 8-8 of relay R in “block 

100 

105 

1.0 No. 5 by the train in “block No. 4 and 
the circuit between contacts 9-9b 
“block No. 4 would be broken by the train 
on ci'ossing “block No. 5 and the train 
will be brought to a stop. The presence of 
a train in “block No. 4 or in block No. 
5 of “block No. 6' serves to break the cir 
cit that includes wires 14-15-14*-i0 
and cross line Wire 10 which renders contacts. 
99 of "block C and contacts 8-89 of 
block A' dead so that should a train enter 
blocks A or C,” while a train is in “block 

No. 4,” crossing “block No. 5’ or “block 
No. 6’ it will be brought to a stop corre 

)';)' G. - y ?????? spondingly. Any train entering “block C. 
- * "Tº T will stop any other train that might enter 

“block No. 4 erossing “block No. 5,” 
“block No. ti ” or “ block, A”, during the 
tiate such train is in “block C.’ “block No. e magnet 3 of the relay 5 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 switch circuit is sub 

?tantially tlie Salne as that of the Straight 
line track and will be readily understood by 
reference to Fig. 3, of the drawings, making 
a detail description of such operation, it is 
thought, un necessa iy. . 

í desire to call atte]]tion to the fact that 
while I have shown and described the track 
contacts S" as formed of a single contact 
linember it iniay be composed of several sepa 
rate innenbel's, parallelly arranged and elec 
trically connected so as to insure good elec 
tric connection between the train carried 
contact maker and the track contact and 
do not desire to limit myself to sich Specific 
constiruction shown. 

further desire to say that I do not wish 
it understood that i limit myself to any spe 
cific details of mechanical construction or 
arrangement of parts or that limit myself 
to the exact details of wiring shown in the 

2 5 
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accompanying drawings further than is 
specifically brought out in the appended 
claims. . 

From the foregoing description taken in 
connection with the accompanying draw 
ings, it is thought the complete construction, 
operation and advantages of my invention 

40 

will be readily understood by those skilled 
in the art to which the invention appertains. 
What i claim is: i. in a train controlling system, Section 

alized tracks divided into blocks, a normally 
closed electric circuit including the tracks of 
one section, a relay interposed in Said nor 
maily closed circuit, fixed contacts inde 
pencient of the track arranged in pairs ad 
::nt to said tracks, and mea is electically 
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connecting said track contacts with Said re 
lay to normally electrically connect certain 
( f said contacts, a indi inteams for deeëi?tergizing 
sai! ’e ay ais a train ceilie's 
t}} e cii":tit bet 
coint acts coinb?ined with a trai:) C:i'ried inol"- 
maily closed circuit, inciading a pair of train 
carried contact lake's to coöperate with a 
pair of fixed track contacts, and means 
wherely a pair of ti'ack contacts, when the 
Pelay Controlling the så nie is energized, may 
be irogit into series with said train carried 
circuit. 

2. ii a train controlling systeln, a train 
cairie stopping mechanisin including a 
noraially closed train carried circuit, and a 
pair of train carried contacts in said circuit. 
coir fied with sectionalize tracks divided 
it to blocks, pairs of track contacts for each 
block independent of the tracks to coöperate 
with the train carried contacts at ties, and 
train conti'olled means coöperating with the 
tracks and the track contacts for electrically 
connecting and disconnecting certain pair's 

the block toopen 
een said 'edetermined fixed 

932,925 

of track contacts, and means carried by the 
train for opening the train carried circuit 
and simutaneousy bringing such track con 
tacts into series therewith, whereby when 
the track contacts are electrically connected 
the train carried closed circuit will be mail). 
tained through the track contacts and their 

| connections and when the track contacts are 
electrically disconnected the train carried 
circuit \vili be maintained open. . . in a track circuit for train controlling 
niechanisills, a main line and a second line 
crossing thereover, said main line and said 

} 

i 

second line being divided into blocks with 
the rails of each block insulated from those 
of the other blocks, pairs of fixed contacts 
ilounted adjacent to the main line tracks 
and other pairs of fixed contacts mounted 
adjacent to the ci'oss line tracks, and means 
whereby when a train enters a cross block 
the circuit between a certain pair of track 
contacts in each of the blocks next adjacent 
the cross block in the same line will be elec 
trically disconnected. 

4. In a track circuit for train controlling 
mechanisms, a main line and a second line 
crossing there-over, said main line and said 
second line being divided into blocks with the 
rails of each block insulated from those of 

of each block and a source of electric energy 
also bridged across the rails of each block, 
the main line tracks and other pairs of fixed 
contacts mounted adjacent to the croSS line 
tracks, 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 circuit for train controlling 
mechanisms, a main line and a second line 

i crossing there-over, said main line and said 
the rails of each block insulated from those 
of the other blocks, a relay bridged across 
the rails of each block and a source of electric 
energy also bridged across the rails of each 
block, paii's of fixed colntacts mounted ad 
jacent to the main line tracks and other pairs 
of fixed contacts mounted adjacent to the 
cross line tracks, means electrically connect 

| ing certain of said relays of the main line 
track with certain of the main line fixed coli 
tacts and certai: ; of the cross line fixed coin 
tacts, and nea)s for electrically connecting 
certain of said relays of the cross line blocks 
yyiiia certain of the track contacts of the 
jarain line blocks. 

6. În a train controlling system, a main 

blocks, a cross line crossing said mail line 
and having its rails divided into insulatest 
blocks, fixeil contacts arranged adjacent to 
the track of the main line and other fixed 
contacts arranged adjacent to the tracks of 

other blocks, a relay bridged across the rails : 

pairs of fixed contacts mounted adjacent to 

dinh? hai ving its rais divided into inšu lated : 
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the cross line, and means in certain of the 
main line blocks for electrically connecting 
certain of the rack contacts of the cross 
line blocks. 

i. 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 means in certain of the 
iain line blocks for electrically connecting 
certain of the track contacts of the cross 
line blocks and vice versa. 

S. in a train controlling system, a main 
line having its rails divided into insulated 
blocks, a ci'oss line crossing said main line 
and having its rails divided into insulated 
blocks, fixed contacts arranged adjacent to 
the tracks of the main line and other fixel 
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 the 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 its rails di 
vided into insulated block sections, said 
block sections including a cross over block 
section in the mail line, and a crossing block 
section in the cross line insulated from that 
of the unain line, pain's of track contacts for 
each block mounted adjacent to the tracks, 
means in one block of the main line for elec. 
trically connecting certain pairs offixed con 
tacts of the main line and certain other 
pairs of fixed contacts of the cross 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 
main line having its rails divided into insu 
late blocks, and a cross line having its rails. 
divi ed into insulated blocks, said mainland cross lines each including a crossing block 
insulated one from the othier, a pair of con 
tacts for each block of the main and cross 
lines, colnbined with means for normally 
electrically connecting said pairs of track 
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 between 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. 

11. In a train controlling mechanism, a 
main line having its rails divided into insu 
lated blocks, and a cross lili having its rails 
divided into insulated blocks, said main and 
cross lines each including a crossing block 

:..........-"^", 

insulated one from the other, a pair of track 
contacts for each block of the main and cross 
lines, combined with means for norinally 
electrically connecting said pairs of track 
contacts, and means in virtue of which when 70 
a train enters the cross-over block of one line 
the circuit will be open between a pair of, 
track contacts at each of the blocks on both 
lines adjacent to the cross-over blocks. 

12. In a train controlling System compris- 75 
ing sectionalized tracks divided into blocks, 
a normally closed electric circuit for each 
block including the tracks of the respective 
block section, a relay for each block inter 
posed in said normally closed circuit of the 30 respective block, pairs of oppositely dis 
posed contacts for each block arranged ad 
jacent to said tracks, means electrically 
connecting certain of said track contacts 
with certain of said relays to normally elec- 85 
trically connect said track contacts in pai's, 
means for deënergizing the rela" of our : 
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 90 
the train is present, and a train stopping 
mechanism having means for coöperating 
with said track contacts, in virtue of which 
when the circuit is opened between a pair of 
track contacts and a train passes thereove', 95 
the train will be stopped. - 

13. In a train controlling systein, section 
alized tracks divided into blocks, a normally 
closed electric circuit including the tracks of 
one section, a relay interposed in said nor- 100 
mally closed circuit, 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 delinergizing said 105 
i'elay as a train enters the block to open the 
circuit between said predetermined fixed 
contacts, and a train stopping mechanism 
having means for coöperating with said 
track contacts in virtue of which when the 110 
circuit is 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 line 15 
crossing there-over, said main lines and said 
second line being divided into blocks with the 
rails of each block insulated from those of 
the other blocks, a relay bridged across the 
rails of each block and a source of electric 120 energy also bridged across the rails of each 
block, pairs of fixed contacts mounted adia 
cent to the main line tracks and other pair's 
of fixed contacts mounted adjacent to the 
cross line tracks, means electrically connect- 125 
ing certain of said relays of the main line 
track with certain of the main line fixed 
contacts and certain of the cross line fixe? ! 
contacts, means for electrically connecting 
certain of said relays of the cross line blocks 130 

- 

?? ? 
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with certain of the track contacts of the 
main line blocks, and a train stopping mech 
anism having means for coöperating 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 
dine blocks for electrically connecting certain 
of the track contacts of the cross line blocks, 
and a train stopping mechanism having 
means for coöperating with said track con 
tacts 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 
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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 means 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 coöperating 
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 wire 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 
Wii'c, said relays each including a pair of 
fixed contacts, connections between a fixed y 

contact of a l'elay in one block with a track 
contact in another block and connections be 
tween the other fixed contact of said relay 
and a track contact of a third block, com 
bined with a train carried normally closed 
circuit including a pair of train carried con 
tact makers, one to coöperate with one of a 
pair of track contacts and the other to coöp 
ei'ate 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, JR. 
Witnesses: 

J. F. MoRRISON, 
WALTER KUHINIE. 
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