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to all whom it may concern: 
Be it known that we, WILLIAyr F. MEs-. 

CIENMoser and CY RUs H. KINSMAN, both 
citizens of the United States, and resi 
dents, respectively, of the city of Hoboken, 
county of Hudson, and State of New Jersey, 
and of the city of Plainfield, county of 
Union, and State of New Jersey, have in 
velated certain new and useful Improve 
ments in Electric Block-Signaling Systems, 
of which the following is a specification. 
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This invention relates to electric block sig naling systems for railways. The complete 
organization of its combined features is 
more particularly applicable to a block sys 
tem for single track electric roads. The va 
rious features and circuits included in the 
invention are, however, adapted for use in 
various relations and are not restricted in 
their application to the particular organiza 
tion shown in the drawings nor to the spe 

end of the block is divided into short insu cific use thereof. . . 
In the accompanying drawings forming 

part of this specification, and illustrating 
the preferred arrangement of the invention, 
Figure 1 is a diagrammatic view of a com 
plete block system for single track electric 
roads. Fig. 2 is a diagrammatic view of 
art of the car stopping circuit employed in: 

the system. - 
In the system shown in the drawings, the 

block connprises a portion of the track be 
tween the two turn-outs. Signaling means 
are located at each end of the block which 
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normally show safety indication in the pre 
ferred arrangement, as shown in the draw 
ings. When a car enters a block, it sets the 
signaling means at the opposite end of the 
block to danger and sets the signaling means 
at the entering end of the block to caution. 
When a car passes out of the block, it re 
stores the signals to normal safety indica 
tion. If, however, one or more cars follow 
the first car into the block so that all occupy 
it simultaneously, only the first car. in will 
set the signals and only the last out will re 
store them to normal. 

An arrange inent is also provided for stop 
ping a car when it enters alblock against the 
(larger signal 1", in other words, if a car 
running in the opposite direction has pre 
vi isly entered the block at the opposite end. 

-backs out, it restores the signals to normal 
safety indication. A peculiar arrangement 
of the track magnets is employed for initi 
erations and these magnets are operated by 
the car wheels passing over insulated track 
sections. This arrangement avoids the dif 
ficulties that have heretofore been encoull 
tered where it has been attempted to control 
ductor and its traveling contact. 
The invention will best be understood by a 

detailed description of the various circuits 
and their operation as shown in the draw ings. 
The block extends from station. A to sta 

tion B. 

return rail is through one or both of the 
-track rails. Gne of the track rails at each 

lated sections 2, 3, 4 and 5. 
step-by-step mechanisms, one for each end 
one end of the block. The signals are ar 
ranged to indicate safety, caution, and dan 
ger. . . . 
W, G and R indicate electric lamps at one end of the block giving respectively 

ating the signal setting and restoring op 

the signal operations from the supply con 

1 is the feed wire for the system and the 

Again, if a car enters a block and then 
5 5 
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75 
6 and 7 are two controllers in the form of 

of the block, and each preferably located at 
80 

white, green and red light when energized . 
and together constituting signaling means at 85 
that end of the block. 

the block. 
8 and 9 are respectively track restoring 

and track setting magnets at one end of the 
'illcck and 10 and 11 are similar magnets at 
the opposite end of the block. These track 

produce the signal indications. 
12 and 13 are line circuit magnets one 

for each end of the block and each operable 

k. W., G and Rare. similar signal lanps at the opposite end of 
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from the opposite end of the block to con 
trol certain signal indications. . 

14 and 15 are respectively setting and re 
storing magnets for the step-by-step mech 
anism 6, magliet 14 being operalble from its 
end of the block and magnet 1 being oper 
ably from the opposite end of the block. 16 

inlagnets are operable by passing cars to 

t 17 are similar setting and resi oring 
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magnets for the step-by-step mechanism 7. 
These mechanisms operate to make and 
break certain of the circuits. 

In the normal condition of the system, the 
following circuits are closed 

Circuit 1-Circuit for Scitting track n (ig 
net 8-From feed wire 1, wire 18, through 
resistance 19, wire 20, arnature 21 to wire 
22, also through wire 23, armature 24 to 
wire 22, magnet S to common return wire 25 
connected with a rail of the block. This 
circuit energizes setting magnet 8 and holds 
up its everal armatures. 

Circuit 2-Circuit for restoring track 
magnet 9.--From feed wire 1, through wire 
18, resistance 26, wire 27, magnet 9 to conn 
mon return wire 25. This energizes magnet 
9 and holds up its several armatures. 

Circuit 3-Line circuit.-From feed wire 
1, through wire 18, wire 29, armatures 30, 
31, wire 32, magnet 12 to wire 33, also from 
wire 29, through REE wire 34, armature 35, and through magnet 12 to wire 
33 to contact finger 36, contact 37, wire 38, 
contact. 39, contact finger 40, wire 41, mag 
net 13, wire 42, armattires 43 and 44, re 
sistance 45 to common return wire 46 which 
is connected with a rail of the block, also 
from magnet 13 through multiple branch in 
cluding armature 47, wire 48, resistance 45. 
to wire 46. This circuit normally energizes 
line circuit magnets 12 and 13 so that they 
hold up their several armatures. 

Circuit A-Circuit for setting track mag 
slatio.--From feed wire 1, through wire 49, 
resistance 50, wire 51, armature 52, wire 53, 
aiso from multiple branch 54 and armature 
55 to wire 53, thence through magnet 10 to 
common return, wire 46. This energizes 
track magnet 10 and holds up its several 
armatures. 

Circuit 5-Circuit for settiny track mag 
net. 11.--From feed wire 1, through wire 49, 
resistance 56, wire 57, magnet 11 to common 
return wire 46. This energizes magnet 11 
and holds up its several armatures. 
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Circuit 6-Safety signal circuit at sta 
tion A-IFrom feed wire 1, through wire 
18, resistance 58, wire 59, wire 60, finger 61, 
contact 62, wire 63, armature 64, wire (55, 
white lamp W to common return wire 25. 
This normally energizes white lamp W to 
give a normal safety indication at station A. 

Circuit 7-Safety signal circuit at stu 
tion B.-From feed wire 1, through wire 49, 
resistance 66, wire 67, wire 38, finger 69, con 
tact 70, wire 71, armature 72, wire 73, white 
lamp W to conmon return wire 46. This 
energizes white lamp W to give a normal 
safety indication at station IB. 

Each of the track magnets is provided 
with a shunt circuit, which is open at an in 
silated track section, such as 2, whereby 
wheti a car reaches such insulated track sec 
tioi., it closes the shunt around the track 

magnet and thereby deinergizes it so that 
it aros its several arnatures. The shunt 
circuit of each setting and restoring magnet 
is controlled, however, by the other magnet 
of the pair. The shunt circuit for setting 
track magnet 8 extends from wire 22 through 
wire 74, coitact. 75, arnature 76, and wire 77 
to insulated track section 2. This shunt cin'- 
cuit is controlled by restoring track magliet 
9 at arnature 76. The shunt circuit for re 
storing track magnet 9 extends from wire 27 
through wire 78, contact 79, armatire St), 
wire 81 to insulated track section 3. This 
circuit is controlled by magnet 8 at arma 
ture 80. Front contact 79 of ari nature S0 
is connected with back contact 82 of arnia 
ture 76 and front contact 75Yof armature 76 
is connected with back contact 83 of aria 
ture 80. In the operation of these track 
agnets 8 and 9, when a car ente's the block 

at A, it first passes on to track section 2 and 
thereby closes through its wheels and axles 
the break in the shunt circuit of magnet S. 
This delinergizes magnet 8 which thereby 
drops all its armatures and arnature 80 
makes connection with contact 83. Arma 
ture 80 thus breaks the shunt circuit of 
magnet 9, herciofore traced, so that when the 
car wheels reach insulated section 3, magnet 
9 will not be deemergized. When arnature 
80 makes connection with contact 83, it also 
switches in a new shunt circuit around mag 
net 8, this circuit being from wire 74, 
through contact 75, contact 83, armature S0, 
wire S1 to insulated track section 3. Ience, 
when the car reaches track section 3, it closes 
tilis latter shunt through its wheels and 
axles so as to continue to shunt magnet 8 
and keep it detenergized until the last wheels 
have passed off of section 3. If the car were 
running in the opposite direction, viz.:-out 
of the block at station A, it would first enter 
on track section 3 and close the shunt circuit 
of magnet 9 through wire 78, armature S0 
and wire 81. This would deenergize mag 
net 9 and cause it to drop its several arma 
tures so that armature 76 would make con 
lection with contact 82 thereby breaking 
the shunt of magnet 8 and making a new 
shunt around magnet 9 through wire 78, 
contact 82, armature 76, and wire 77, which 
latter shunt would be closed by the cir pass 
ing on to insulated track section 2 so as to 
keep magnet 9 deinergized until the last 
wheels have passed beyond section 2. It 
will thus be seen that when a car travels 
into the block at station A, the setting nuag 
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net S only is delinergized and when a car. 
travels out of the block at station A, restor 
ing magnet 9 only is definergized. At sta 
tion B, restoring magnets i() and 11 are 
similarly arranged and connected. The 
shunt circuit for magnet 10 is through wire 
84, contact 85, arnature 86, and wire S to 
track section 5. The slunt circuit for re 

25 

30 

l 



935,768 . . . . 8 
y 

storing magnet 11 is through wire 88, con 
tact 89, armatire 90, wire 91 to insulated 
track section 4. When magnet 1) is shunted 
by a car entering the block at IB, armature 90 
makes connection with contact 92 which is 
connected with contact 85 of armature S6, so 
that when a car reaches track section 4, it 
continues to deemergize magnet 10 through 
shunt circuit from contact 85 to contact 92, 
armature 90 and wire 91. When a car runs 
out of the block station B and enters on 
track section.4, it closes the shunt around re 
storing magnet 11 through wire 88, arnature 

is 

28 

90 and wire 91. This deenergizes magnet 11 
and causes its armature to make connection 
with contact 93, which is connected with 
contact 89 of armature 90, so that the shunt. 
circuit around magnet 11 is continued from 
contact 89 through contact 93 armature 86 
and wire 87. Hence, when this car passes 
on to track section 5 it keeps magnet 11 
shunted until the last car wheels have passed 
beyond section 5. 

25 

30 
from each other. 
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The controller or step-by-step mechanism 
6 includes a toothed wheel 94, one-half of 
whose teeth face in one directic n and the 
other half in the other direction. This wheel 
94 carries an arm provided with insulated 
contactfingers 61 and 36. Finger 61 moves 
over segmental contacts 62 and 95 insulated 

Finger 36 moves over seg 
mental contacts 37 and 96 insulated from 
each other. When magnet 14 is energized, 
its armature engages with the teeth on one 
side of the wheel to move it to the left. 
When magnet 15 is energized, its armature 
engages with the teeth on the oppositeside 
of the wheel to move it in the opposite direc 
tion. The controller Qr step-by-step mechan 
ism 7 is similarly constructed and arranged. 
The details of these mechanisms may be 
variously modified. ; : 
The system will be best understood by a 

description of the operation of the circuits 
45 
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in connection with a passing car, which will 
be now set förth. Assuming that the system 
is in normal condition with the signals show 
ing safety at both ends of the block, when a 
car. enters the block at A, it first passes on 
to track section 2 thereby shunting setting 
agnet 8 and it continues to shunt this mag 

net until it has assed beyond track section 
3 and without operating restoring magnet 9. 
This shunting of magnet 8 drops its several 
armatures including arinate 97. This 
closes the circuit through controller setting 
magnet 14 as follows;-from feed wire 1. 
through wire 18, resistance :)S, wire 99, arma 
fire 100, wire it}l. naget 4. wire 102, 
it "inature 97. arnatire (), it cominen re 
ti rii wire 25. A rare 14 () is therev 
li?ted to turi wheel' - 11:e -te so as to move 
finger (it i? of "t 1:...it ($ in in to 'ota-, 
... iiid so is tility: figer:}; iff of coli:iet 
a 37 on to conti't Sti.. Wein figer (if novel 

off of contact 62, it broke the normally closed 
circuit through white safety lamp W, here 
tofore traced. When it moved on to coll 
tact 95, it closed at that point the circuit 
through the green caution lamp G as fol 
lows: -from feed wire 1, through wire 18, 
resistance 58, wire 59, wire (50, finger (51, 
contact 95, wire 104 through green lanp G 
to common return wire 25. This changes 
the signal indication from safety to caution. 
When finger 36 made connection with. con 
tact 96, it connected circuit wire 33 through 
wire 105, resistance 106 to common return 
wire 25, thereby continuing to keep magnet 
12 energized. When finger 36 moved off of : 
contact 37, and thereby broke the normally 
closed line setting circuit through magnet 
13, heretofore traced, it deemergized Inagnet 
13 causing it to drop its several armatures. 
When armature 72 dropped, it broke at that 
point the normally closed signal circuit 
through the white safety lamp W, hereto 
fore traced. When armature 107 of magnet 
13 dropped, it closed at that point the nor 
mally open circuit through the red danger 
lamp R as follows:--from feed wire 1, 
through wire 49, resistance (56, wire 67, 
armature 107, wire 108, lamp R to connon 
return wire 46. This changes the signal in 
dication at station B from safety to danger 
so as to warn a car from entering the block 
at B. When the car reaches the exit end of 
the block at Band passes on to track section 
4, it closes the shunt around restoring magnet 
1i and continues to shunt this magnet wilen 
it is on track section 5 and without operat 
ing setting magnet 10, as heretofore de 
scribed. When restoring magnet 11 is thus 
deinergized, it drops its several arnatures. 
When its armature 109 drops, it closes at 
that point the circuit through controller re 
storing magnet 15 as follows:-from feed 
wire 1, through wire 18, resistance 1 10, wire 
arnature 109, arniature f 14 to connoll re 
turn wire 46. This ene1.gizes hagnet 15 
which lifts its armature to step back the 
wheel 94 to its normal position, thereby 
closing at finger (5 the normal circuit 
through the white safety lamp W and also 
at finger 37 closing the normal circuit 
through magnet 13. . . . 

It is to be noted that magnet 15 is ener 
gized as soon as the car passes on to inst lated 
section 4 but that magnet 13 is not energized 
Tintil the car passes beyond insulated section. 
5 which permits restoring maguet 11 to be 
come reinergized and close the break at 
ai'nature 43 in the line circuit of magnet 
13. When magnet 13 is thus again tier 
gized, it lifts up its arnatures thereby break 
ing at armature 107 the circuit through the 
'ed lit up li and thereby closing at artilattire 
2 the normaliy closed circuit through white 
lamp W. Thus, the signals and circuits are : 

111, armature 112. magnet 15, wire 113, 
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restored to their normal condition. If a 
second car following the first enters the block 
at A, it will know that that block is occi 
pied by a car running in the sane direction 
because of the caution indication of the lamp 
G. This following car will not alter the 
signal indication at either end of the block. 
It will do no more than energize magnet 14 
thereby stepping around one more step the 
fingers 61 and 36. This movement of the 
fingers does not change the circuits because 
the fingers continue to move around on the 
contacts 95 and 96 and they move around 
one step on these contacts for each car fol 
lowing the first into the block. When the 
first of these several cars occupying the 
block passes over the insulated track sections 
4 and 5, it closes the circuit through mag 
net 15 and thereby moves the fingers 61 and 
36 back one step toward normal position. 
But it does not change the condition of the 
signals. The signals remain in the condi 
tion to which they were set by the first car 
entering the block until the last car passes 
on to track sections 4 and 5 and causes mag 
net 15 to move the fingers back the last step 
into their normal position whereupon the 
signals at both ends of the block are restored 
to normal condition. 

It will be noted that when magnet 1-4 was 
energized, it broke its circuit, heretofore 
traced, at controller 100. The maglet is kept 
energized, however, through a branch path, 
from resistance 98 through resistance 115, 

35 wire 116, through magnet 14 and as before. 
Resistance 115 is introduced into this path 
so as to choke off part of the current after 
the magnet has lifted its armature, less cur 
rent being required to hold the al'mature 

40 up than to initially lift it. In the same way. 
when magnet 15 has been energized to lift 
its armature 112 and thereby break its cir 
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cuit, heretofore traced, through armature: 
112, it is kept energized through another 

45 path which includes resistance 117, wire 11S 
to magnet 15. 
When a car passes through the block from 

13 to A, it operates the circuits and signals 
corresponding to those above described with 

50 reference to a car traveling from A to I3, 
the circuits and devices at station 13 having 
the same arrangement at . the correspond 
ing operation as those at station A. When 
a car enters the block at 13, it shunts the 

55 track setting magnet 10 when it reaches the 
insulated section 5 thereby droping the 
armature of magnet 10. When ariature 119 
drops, it energizes magnet 16 through the 
following circuit-from feed wire 1, 

60 through wire 49, resistance 120, wire 121, 
armature 122, magnet 16, wire 123, arnature 
119, a rinnattre 124 to connon return wire 
46. This moves the controller mechanism 7 
to the left one step thereby breaking the cir 

t5 cuit through the lamp Wi at finger 69, and 
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closing the circuit through green lanp G as 
follows:-from wire 6S, through finger 69, 
cpntact. 125, wire 126, lamp G to common 
return wire (5. At the same time, finger 
40 is moved from contact 39 on to contact 
127 seas to keep magnet 13 energized through 
the following circuit:---from feed wire 1, 
through wire 12S, finger 40, wire 41, and as 
heretofore traced through magnet 13. When 
finger 40 broke connection with contact 39, 
it broke at this point the circuit through. 
magnet 12 which is normally included in the 
line circuit with magnet 13 as heretofore 
described. 
and its arnatures drop. When armature 64 
drops, it breaks at that point the normal cir 
cuit through lamp W. When armature 129 
drops, it closes at that point the circuit 
through danger lamp IR as follows;-from 
resistance 58, through wire 59, armature 129, 
wire 130, lamp R to comu) on return wire 
25. Thus caution indication is set behind 
the advancing car and danger indication set 
at the farther end of the lblock. 
When the car passes out of the block at 

A, it shunts restoring magnet 9 when it 
reaches track section 3 and causes it to 
drop its arnatures. When armature 13 
drops, it closes at that point the circuit 
through magnet 17 as follows:-from feed 
wire 1, through resistance 132, wire 133, 
armature 134, magnet 17, wire 113, armature 
131, al'mature 154, to connaion return wire 
25. Magnet 17 lifts its arnature so as to 
move the controller mechanism 7 back one 
step to its initial position, thereby deiner 
gizing caution lamp. G' and energizing 
Safety lamp W at station B. Finger 40 
again makes contact with 'ontact 39 and 
closes the normal line circut at that point 
through nuagnet 12 whicl lifts its arnatures 
so that a 'imature 129 ireaks the circuit 
through the danger lamp R and air nature 64 
closes the orinal circuit through safety 
a nip W. If two or more cars running from 
I to A occupy the block simultaneously, the 
first car into the block sets the signals and 
Olly the last car out of the block restores 
the signals to normal condition. This is ac 
couplished in a way corresponding to that 
heretofore described with reference to sev 
eral car's simultaneously occupying the block 
and running from A to B. Resistance 135 
and wire 136 are connected in the same way 
with magnet 17 and for the same purpose as 
resistance 117 and wire 118 are connected 
with magnet 15. Resistance 137 and wire 
18S are connected in the same way with mag 
lict 6 and for the same purpose as resistance 
115 and wire 116 are connected with mag 
1net 14. 

13) and 1-0 are stops to limit the move 
ment of the meclianisms 6 and 7 to the right. 
The circuits are arranged so as to prevent 

derangenient of the system in case current 
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in the feed wire is interrupted by accident 
or otherwise and then again established. An 
occurrence of this character has no effect 
upon the signals whether a train is in the 
block or not. In this connection, it is to be 
noted that the track magnets and the line 
magllets have a predetermined sequence of 
operation. Magnet 12 when once deener. 
gized must be reenergized through the cir 
cuit which includes armatures 30 and 31 
controlled respectively by magnets 8 and 9. 
Hence, magnets 8 and 9 must be energized 
before magnet 2 call be recinergized. Mag 
net, 12 is therefore controlled by magnets 8 
and 9. Again, when magnet 8 has once been 
deénergized, it must be reenergized through 
the circuit which includes armature 24 con 
trolled by magnet 9. Hence, magnet 9 must 
be energized before magnet 8 can be reener 
gized, this latter magnet being controlled, 
therefore, by magnet 9. Hence, when these 
three magnets have once been deenergized, 
they must be reenergized in the sequence of 
magnets 9, 8 and 12. In the same way and 
for the same reason when magnets i0, 11 
and 13 have been deenergized, they must be 
refinergized in the sequence of magnets 11, 
10 and 13, magnets 10 and 11 controlling 
magnet 13, and magnet 11 controlling mag 
net 10. 
Supposing now while the block is clear, 

the current in the feed wire is interrupted as 1. 
another similar contact rail located at the at the power station or through a break in 

the wire. This interruption of current de 
energizes all the track magnets and the two 
line magnets so that they all drop their 
arnatures. When the current is again es 
tablished, these magnets are again energized 
and pick up their various armatures. This 
occurrence does not affect magnet 14 because 
the dropping of armature 97 to close the cir 
enit of magnet 14 would he simultaneous 
with the dropping of arnature 103 to break 
this same circuit, and armature 97 again 
picks up to break this circuit before arma 
ture 103 picks up to close it. Furthermore, 
tle dropping of armature 131 to close the 
circuit of magnet 15 would be simultaneous 
will the dropping of armature 154 to break 
this same circuit, and armature 131 again 
picks up to break this circuit before arma 
ture 154 picks up to close it. In the same 
way a make and break in the feed wire 
would not affect magnets 16 and 17. Mag 
let 16 would not be affected because arma 
tures 124 and 119 would drop simultaneously 
when the feed wire broke, and when it was 
again made, magnet 10 would break at arma 
tire 119 the circuit of magnet 16 before mag 
net 13 could close this circuit at armature 
124. Magnet 17 would not be affected be 
case armatures 109 and 114 would drop 
simultaneously when the feed wire broke, 
and when it was again made, magnet 11 
would break at armature 109 the circuit of 

nected through wire 142 and armature 143 

5 

magnet 17 before magnet 10 could lift arma 
ture 114 to close this circuit. Magnets 15 
and 17 both have their negative sides con 
nected to the common return wire 46 so that 
both magnets are thus protected against be 
ing energized through this return path from 
the false operation under discussion by the 
arrangement of arnatures 109 and 14. 
Magnets 15 and 17 also have both of their 
negative sides connected to common return 
wire 25 through armatures 131 and 132. and 
since the former must open before the latter 
can close in the condition under discussion, 
both magnets are prevented from operation 
through this return path. If the circuit of 
the feed wire was interrupted and then re 
established while a train was occupying the 
block, the result would be the same. 
The system has provisions for automat 

ically stopping the car when it enters the 
block at a time when the block is dangerous 
as, for example, when it is occupied by a car 
running in the opposite direction or when 
the signal system is deranged and the con 
troller setting magnets 14 and 16 refuse to 
work. These provisions will now be de 
scribed. - 

141 is a contact rail located alongside of 
the-track near one end of the block and con 
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Armature with the common return wire 25. 
144 is 143 is operated by the magnet 14. 

opposite end of the block and connected by 
wire 45 and armature 146 with common re- 100 
turn wire 46. A car running on the track 
has its trolley 147 connected through a stop 
ping magnet 148 with the contact shoe 149. 
Magnet 148 controls the brake mechanism of 
the car as by means of a valve 150. The con- 105 
tact rails 141 and 144 are located on opposite 
sides of the track and the contact shoe 14) 
is carried on one side of the car so that the 
shoe makes connection with a contact rail 
only as a car enters the block. As the car 110 
leaves the block, its shoe and the contact 
rail at that end are on opposite sides of the 
track and could not make contact. The con 
tact rail 141 is so located with respect to the 
insulated sections 2 and 3 that the car enters lis 
on section 2 before the shoe makes connec 
tion with rail 141, and so that the shoe leaves 
rail 141 before the rear wheels have passed 
off of section 3. The contact rail 144 is sini 
larly located with respect to the insulated 120 
sections 5 and 4. Suppose now a car has ef 
tered the block from station B. As the car 
entered the llock, it broke at controller 7 the 
line circuit through magnet 12 thereby de 
energizing it and dropping its arnatures. 
When armat are 103 dropped, it made a break 
in the circuit of magnet 14 for station A. If 
now a second car enters the block from sta 
tion A, its contact shoe 118 makes connection 
with rail 141 and closes the following circuit 
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through stopping magnet 148:-frontrolley 
wire 51, through trolley 147, magnet 148, 
shoe i49, contact rail 141, wire 142, armature 
143 and common return wire 25. Magnet 
14S is thus energized to stop the car, arma 
ture 143 remaining down because the ?i'cuit 
of magnet 14 was broken at armature 103. 
In the same way, this second car would be 
stopped if, for any other reason, magnet 14 
failed to become energized as, for example, 
by an interruption of the current in the feed 
wire or in the circuit of this magnet. In 
the same way, a car entering the block at IB 
would be automatically stopped if a car had 
previously entered the block fron A or if 
magnet 16 was not properly operated by a 
car entering at IB. If the block is clear and 
a car runs into the block or a second car fol 
lows the first car into the block, both enter 
ing at the same end, neither car operates its 
stopping magnet, as 148, because each ear en 
ergizes the controller setting magnet at that 
end of the block, as 1-4, anf opens the stop 
ping circuit before its shue, as 149, reaches 
the stop rail, as 141, and holds it open till 
said shoe has passed beyoid the said stop 
rail. 

Provision is also made in this system to 
prevent a shock being received by a track 
inan or other person who might connect in 
sulated rail sections 2 or 5 with the return 
rail on the same or opposite side of the track 
at a time when the common return wire hap 
pened to be broken between the track mag 
nets and the rail. This is done by providing 
leakage paths 152 and 153 from these in 
sulated track sections to the return track 
tails so that such leakage paths would con 
stittite a shunt around the body of the per 
son. For example, suppose the common re 
tri wire 25 should be broke between the 
track rail and magnets S and 9. These mag 
nets would be deinergized and current would 
flow from the feed wire through wire 18, 
resistance 26, wire 78, contact 82, armature 
76, wire 77, rail section 2 and leakage path 
to return rail. If it were not for this leak 
age path, the main portion of this current 
would flow from section 2 through the per 
son's body to the return rail. In the same 
way, if the common return rail 46 at station 
3 should be broken between the rail and the 
track laagnets, then current would flow 
from wire-19, through resistance 56, wire 88, 
contact 93, armature S6, wire 87, rail sec 
tion 5, through leakage path to return rail 
and thus pass around the body of a person 
who might at this time be connecting rail 
section 5 with the return rail. There world 
be no danger under the conditions described 
if the person's body should connect the rail 
section 3 with the return rail because at this 
time the circuit between wire 1S aid rail 
section 3 would be broken at arnatures 21 
and 24. The same thing would be true with 

reference to rail section 4 for corresponding 
reasons, The leakage paths described have, 
of course, a high resistance and such as 
would in no way interfere with the proper 
working of the system or add materially to 
its cost of operation. But the resistance 
would be considerably less than the iody of 
a human being. The leakage paths 152 and 
153 may be provided by utilizing artificial 
resistances or they may be provided by util 
izing the track bed itself. 
What is clained and what is desire to be 

secured by Inited States Letters Patent is:-- 
1. In a block signaling system the combi 

nation of a setting track magnet and a re 
storing track imagnet, both normally ener 
gized: a shunt track circuit for each mag 
net, said shunt circuits being connected with 
insulated track sections at opposite ends of 
the block for operation by passing cars, said 
insulated track sections being excluded from 
the energizing circuits for said magnets; and 
a signal circuit controlled by said magnets. 

2. In a block signaling system the combi 
nation of it setting track magnet and a re 
storing track magnet located at opposite 
ends of a block and normally energized; a 
shunt track circuit for each magnet, said 
shunt circuits being connected with insu 
lated track sections at opposite ends of the 
block for operation by passing cairs; and sig 
naling means operating to change the signal 
indication thereof when said shunt circuits 
are operated. 

3. In a block signaling system the combi 
nati, of a setting track magnet and a re 
storing track magnet located at opposite 
ends of a block; a shunt track circuit for 
each magnet, said shunt circuits being con 
nected with insulated track sections at oppo 
site ends of the block for operation by pass 
ing cars, said insulated track sections being 
excluded from the energizing circuits for 
said magnets; and signaling means located 
at the entering end of the block operating to 
change the signal indication thereof when 
said shunt circuits are operated. 

4. In a block signaling system the combi 
nation of a setting track inagnet and a re 
storing track magnet located at opposite 
ends of a block and normally energized; 
shunt track circuit for each magnet, said 
shunt circuits being connected with insul 
lated track sections at opposite ends of the 
block for operation by passing cars; and sig 
nals located at opposite ends of the block op 
erating to change the signal indication there 
of when said shunt circuits are operated. 

5. In a block signaling system the combi 
ilation of a setting track magnet and a re 
storing track magnet located at opposite 
ends of a block and normally energized; a 
"shunt track circuit for each magnet, said 
shunt circuits being connected with insu 
lated track sections at opposite ends of the 
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ends of a block and normally energized; a 
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block for operation bypassing cars; and sig 
rials located at opposite ends of the block 
and arranged to be set to indicate “block 
occupied” by the operation of the setting 
track magnet and to be restored to normal 
by the operation of the restoring track 
magnet. A. 

in a block signaling system the combi 
nation of a setting track magnet and a re 
storing track magnet located at opposite 

- shant track circuit for each magnet, said 

5 

shant circuits being connected with insu 
lated track sections at opposite ends of the 
block for operation by passing cars; signals 
located at opposite ends of the block and 
arranged to be set to indicate “block occu 

20 

trolled by said magnets and itself controlling 

. 25 

30 

pied' by the operation of the setting track 
magnet and to be restored to normal by the 
operation of the restoring track magnet; 
and an intervening circuit controller con 
said signals. 

7. In a block signaling system the combi 
nation of a setting track magnet and a re 
storing track magnet located at opposite 
ends of a block and normally energized; a 
shunt track circuit for each magnet, said 
shant circuits being connected with insu 
lated track sections at opposite ends of the 
block for operation by passing cars; and 
signaling means at opposite ends of the 

35 

hleck arranged to indicate safety, caution 
and langer, said signaling means being nor 
mally at safety and arranged to be set by the 
operation of the setting track magnet to 
indicate cation at the entering end of the 
block and danger at the exifend of the 
block, and to be restored, to normal by the ?peration of the restoring track magnet. 

8. In a block signaling system the combi 
nation of a setting track magnet and a re 
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storing track magnet located at opposite 
ends of a block and normally energized; a 
shunt track circuit for each magnet, said 
shunt circuits being connected with insu 
lated track sections at opposite ends of the 
block for operation bypassing cars; sig 
inaling means at opposite ends of the block 
arranged to indicate safety, caution and 
tlinger, said signating means being normally 
at safety and arranged to be set by the op 
cration of the setting track magnet to indi 
cate catation at the entering end of the block 
and danger at the exit end of the block, arid 
to be restored to normal by the operation 
of the restoring track magnet; and an in 
tervening step-by-step mechanism controlled 
ity said magnets and itself controlling said: 
sisrnals. 

9. In bloék signaling system, the combi nation of two pairs of setting and restoring 
track magnets, one pair at each end of the 
block, said magnets being normally ener 
gized; a shant track circuit for each magnet, 

setting track magn 

the shunt circuits for said pairs of magnets 
being connected with insulated track sec 
tions at opposite ends of the block for opera 
tion by passing cars, said insulated track 
sections being excluded from the energizing 
circuits for said ma 
opposite ends of the block controlle 
magnets. m - . . 

ets; and gas at 
by said 

O 

10. In a block signaling system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normally en 
ergized; a shunt track circuit for each mag 
net, the shunt circuits for said pairs of mag 
nets being connected with insulated track 
sections at opposite ends of the block for 
operation bypassing cars; and signals at 
opposite ends of the block arranged to be 
set to indicate “block occupied” by the op 
eration of a setting track magnet and to 
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85 
restored to normal by the operation of its 
corresponding restoring track magnet. 

11. In a block signaling system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normall en 

90 

ergized; a shunt track circuit for each mag- . 
net, the shunt circuits for said pairs of mag 
hets being connected with insulated track 
sections at opposite ends of the block for op 
eration by passing cars; signals at opposite 

95. 

ends of the block arranged to be set to indi 
cate “block occupied' by the operation of a 

normal by the operation of its corresponding 
et and to be restored to 

O 
restoring track magnet; and an intervening. 
step-by-step mechanism for each end of the 
block each of which is controlled by a set 
ting track magnet and a restoring track miag 
net at opposite ends of the block and each 
operating to set signals at opposite ends of 
the block. . . . 

12. In a block signaling system, the com 
bination of two pairs of s2tting and resor 
ing track magnets, one pair at each end of 

105 

11( 
the block, said magnets being normally en 
ergized; a shunt track circuit for each mag 
net, the shunt circuits for said pairs of mag-. . . 
nets being connected with insulated track ... 
sections at opposite ends of the block for op 
eration by passing cars; the shunt track cir 

115 

cuit for each of said restorin track magnets - 
being controlled by its adjacent setting 
track magnet; and signals at opposite ends 
of the block controlled by said magnets. 120 

13. In a block signaling system, the com-- 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normally er 
ergized; a shunt track circuit for each mag 25 

net, the shunt circuits for said pairs of mig 
nets being connected with insulated track 
sections at opposite ends of the block for op 
eration by passing cars, the shunt, track cir crit for each of said restoring track magnets 13b 
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being controlled by its adjacent setting track 
magnet; and sighals at opposite ends of the 
block arranged to be setto indicate “block 
occupied' by the operation.of a setting track 
magnet and to be restored to normal by the operation of its corresponding restoring 
track magnet. . 

14. In a block signaling system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normally en 
ergized: a shunt track circuit for each mag 
net, the shunt circuits for said pairs of mag 
nets being connected with insulated track 
sections at opposite ends of the block for op 
eration by passing cars, the shunt track cir 
cuit for each of said restoring track magnets 
being controlled by its adjacent setting track 
magnet; signals at opposite ends of the 
block arranged to be set to indicate “block 
occupied” by the operation of a setting 
track magnet and to be restored to normal 
by the operation of its corresponding restor 
ing track magnet; and an intervening step 
by-step mechanism for each end of the block 
each of which is controlled by a sciting 
track magnet and a restoring track magnet 
at opposite ends of the block, and each op 
erating to set signals at opposite ends of the 
block. 

15. In a block signaiing system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
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the block, said nagnets being normally en 
ergized; a shunt track circuit for each mag 
net, the shunt circuits for said pairs of mag 
lets being connected with insulated track 
sections at opposite ends of the block for 
operation by passing cars, the shunt track 
circuit for each of said setting track mag 
nets being controlled.ly its adjacent rector 
irg track maginet; and signals at opposite 
ends of the block controlled by said magnets. 

16. In a block signaling system, the coin 
liliation of two pairs cf setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normally en 
ergized, a shunt trail circuit for each mag 
net. the shtint fircuits for said pairs of mag 
nets being connected with insulated track 
sections at opposite ends of the block for 
ope, ation by passing cars, the shunt track 
circuit for, each of said setting track mag 
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net. the shant circuits for said pairs of mag 
nets being connected with insulated track 
sections at opposite ensils of the block for 
operation bypassing cars. the slunt track 
circuit for each of said setting track inag 
nets being controlled iy its adjacent restor 
ing track magnet: signals at opposite ends 
of the block arranged to be set to indicate 
"block occupied' by the operation of a set 
ting track magnet and to be restored to nor 
inal by the operation of its corresponding 
restoring track magnet; and an intervening 
step-by-step mechanism at each end of the 
block each of which is controlled by a set 
ting track lagnet and a restoring track 
imagnet at (pposite ends of the block and 
each operating to set signals at opposite 
ends of the block. - - 

1S. In allick signaling system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said imagnets being normally en 
ergized; a shunt track circuit for eachinag 
net, the shunt circuits for said pairs of mag 
nets being connected with insulated track 9 
Sections at opposite ends of the block for 
operation by passing cars, the shunt track 
circuit for each of said restoring track mag 
nets being controlled by its adjacent setting 
track magnet and the shunt track circuit for 
ach of said setting track magnets being 

controlled by its adjacent restoring track 
magnet; and signals at opposite ends of the 
block controlled by said magnets. 

19. In a block signaling system, the com 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
the block, said magnets being normally ener 
gized: a shunt track circuit for each magnet, 
the shunt circuits for said pairs of magnets 
being connected with inst lated track sections 
at opposite ends of the block for operation 
by passing cars, the shunt track circuit for 
each of said restoring track magnets being 
controlled by its adjacent setting track mag 
net and the stint circuit for each of said 
setting track magnets being controlled by 
its adjacent restoring track magnet; and 
signals at opposite inds of the block arranged 
to lot set to indicate “block occupied’ ly 
the operation of a s(tting track magnet and 
to be restored to normal by the operation of 
its corresponding restoring track magnet. 

nets being controlled y its adjacent restor. 20. In a block signaling system, the coin 
ing track lagnet: and signals at opposite 
cits of the block arranged to be set to in 
dicate “ lock occupied by the operation of 
: setting track in lanet and to be restored to 
infrial by the operation of its correspond 
ing restorily track lagnet. 

17. In a lo?k signaling systein, the coin 
bination of two pairs of setting and restor 
ing track magnets, one pair at each end of 
tle block, said mag.cts being normally.. en 
ergized; a shunt track circuit for each mag 

bination of two pairs of setting and restoring 
track magnets, one pair art each end of the 
block, said in: gets being normally ener 
gized: a shunt track circuit for each magnet, 
the shut circuits for said pairs of magnets 
being connected with insulated track sec 
tions at opposite ends of tie block for opera 
tion by passing cars, the shunt track circuit 
for each of said restoring. track magnets be 
ing controlled by its adjacent setting track 
magnet and the shunit track circuit for each 
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of said setting track magnets being con 
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25. In a block signaling system for rail 
trolled by its adjacent restoring track mas?- ways. i.e. combination of signaling neans at 
net; signals at opposite encls of the bluck oppositi" enols of the block; a line circuit in 
arranged to be set to indicate “block occu- (filing two magnets, one for each end of the pied by the operation of a setting track 
magnet and to be restored to normal by the 
operation of its corresponding restoring 
track magnet; and an intervening step-ly 
step mechanism for each end of the block 
each of which is controlled by a setting track 
lmagnet and a restoring track magnet at op 
posite ends of the block and each operating 
to set signals at opposite ends of the block. 

21. In a signaling system for railways the 
combination of two track magnets; and a 
shunt circuit for each magnet operated by : 
car, each magnet controlling the shunt cir 
cuit of the other magnet, whereby only one 
of the two magnets is operated by a car mov 
ing in one direction. 

22. In a signaling system for railways, the 
combination of two track magnets; and a 
shunt circuit for each magnet operable by a 
car, said shunt circuits being connected with 
separate insulated track sections, and each 
magnet controlling the shunt circuit of the 
other magnet. whereby only one of the two 
magnets is operated by a car moving in one 
di:'ection. 

23. In a block signaling system for rail 
Ways, the combinatio of signaling means at 
opposite ends of the block adapted to indicate 
Safety, caution and danger; a line circuit in 
cluding two magnets, one for each end of the 
block and each controlling the safety and 
danger indications of the signaling means at 
its end of the block; a step-by-step mecha 
isian for each end of the block, each such 
mechanism controlling the safety and cau 
tion indications at its end of the block and 
also the line circuit magnet for the other end 
of the block; and means operable by passing 
cars for operating said step-by-step mechan 
S. 

24. In a block signaling system for rail 
ways, the combination of signaling means at 
opposite ends of the block adapted to indi 
cate safety, caution and danger; a line cir 
cuit including two magnets, one for each end 
of the block and each controlling the safety 
and danger indications, of the signaling 
means at its end of the block; a step-by-step 
mechanism for each end of the block, each 
such mechanism controlling the safety and 
caution indications at its end of tellock 
and also the line circuit magnet for the other 
end of the block; and means operable by 
passing car's for operating said step-by-step 
nrechanisins, each step-by-step mechanisin 
being operable to change the signals by only 
the first of several cars to simultaneously 
occupy the block and which enter the block, 
at the name end, and ling operable to re 
store said signals by only the last of said 
ears to leave the block. 

l: t:k and each operable by an entering car 
at the opposite end of the block to change 

signal indication at said magnet's end of 
the block; a step-by-step mechanism for 
each end of the block controlling the line 
circuit magnet for the opposite end of the 
block; and means operable by car's moving 
into the entering end of the block for oper 
ating the step-by-step mechanism for that 
"titl of the block. 
25. In a block signaling systein for rail 

ways, the combination of signaling means 
at opposite ends of the block; a line circuit 
including two magnets, one for each end of 
the block and each operable by an entering 
car at the opposite end of the block to 
(lange the signal indication at said nagnet's 
ent of the block: a step-by-step mechanism 
for each end of the block controlling the line 
cir's' it in 1:ignet for the opposite end of the 
block at also the signaling means at its end 
of the lock; and means operable by cars 
in iving into the entering end of the block 
for opei'iating the ste-by-ster mechaisin 
for flat end of the block. 

27. In a block signaling system for rail 
ways the conulbilation of signaling meals at 
opposite ends of the lock; a line circuit in 
cliving two nights. olie for each end of 
the lock an each (le'alble loy an entering 
car at the opposite ent of the lolock to 
claig i lit signit indication it said mag 
net's 'il (if the lock: a step-by-step ech 
arism f : each end of the block controliing 
the line 'ircuit lagnet for the opposite end 
of the lit 'k: ne; is operable y ca's mov 
igii to the entering () of the block for op 
erating the step-by-ste mecha?is for that 
end of the block: atl trea is teralple ly 
ca's moving out of the Nit "t of the lock 
for restoring said step-by-ste mechanisin 
at the entering eiti i? the lock. 

28. In a block signaling system for rail 
ways, the combinatio of signaling means 
at opt site ends of the block; a file ci 
"it it cluding two magnets. one for each end 
4)f the block and each operall loy an enter 
ir car at the opposite end of the block to 
charge the signal indication at said mag 
jet - eiti of the block: a step-by-step mech 
anish for each end of the block controlling 
the lite circuit magnet for the opposite ed 

the block and also the signaling near at 
its end of the block; means opera,lely cars. 
moving into the entering end of the block 
for operating the step-by-step Imecha is a 
fir that end of the block; and hear oper 
ale by ai's moving out of the exia it if 
the silock for restoring said step-by-ste 
echanish: at lie eliterilis is of the lick. 
2. II : lock signaling system for rail 
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ways, the combination of signaling means 
at opposite ends of the block: a line cir 
cuit including two magnets, one for each 
end of the block and each operable by an 

5 entering car at the opposite end of the block 
to change the signal indication at said miag 
net's end of the block; a step-by-step mech 
anism for each end of the block controlling 
the line circuit Inagnet for the opposite end 

10 of the block; means operable by cars nov 
ing into the entering end of the block for 
operating the step-by-step mechanisin for 
that end of the block; and means operable 
by cars moving out of the exit end of the 

15 block for restoring said step-by-step nech 
anism at the entering end of the black, each 
step-by-step mechanism being operable to 
change the signals by only the first of sev 
eral cars to simultaneously occupy the block 

20 and which enter the block at the same end, 
and being operable to restore said signals 
EY only the last of said cars to leave the 
block. 

30. In a block signaling system for rail 
25 ways, the combinatio of sigialing means at 

opposite ends of the blick; a line circuit in 
cluding two magnets, one for each end of the 
block and each operable by an entering car 
at the olpi site end of the block to change 

30 the signal indication at said magnet's end 
of the block; a step-by-step mechanism for 
each end of the block controlling the line 
circuit magnet for the opposite end of the 
block and also the signaling means at its 

35 end of the block; means operable by cars 
moving into the entering end of the llock 
for perating the step-by-step mechanism 
for that end of the block; and in eans oper 
able luy cars movil.g out of the exit end of 

40 the block for restoring said step-by-step 
lethalism at the entering end of the block, 
each step-ity-step mechanisin being periall: 
t) citing the signals by only the first of 
St:veral cli's to simultaneously occupy tic 

43 lo?'k and which enter the block at to salue 
end, it (i being operable to restore Gail sig 
I as y lly the last of sail car's it is: we the 
lock. 
3i. in a block signaling syst it for rail 

50 way-, lit' conibiliation if sirii; its hi.:- it 
i? site ends of the liltick: : iiii ("irc" it ill 
('littig two agits. Ji (; , it 'ati 'i to 
block and each opertill by in iniering car 
at the opposite end of i i" if elk to late 

i? sigr: ification at sail triguet's 'n 'tit 
block; a step-by-st' in chanish for 'ach 
ent of the block controlling the line fire it 
lagnet for the opposite it if the lock; 

it it incai - pi'rable by 'ar's loving into the 
(j) ei: critis (ind of the hlock for oleiiting the 

sic)-by step mechanism for that end of the 
bloc. sailinea is incling a truck in aginct 
having : normally open track shunt : 'it it 
air:lige, to be closed by stic 'ar. 
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32. In a block signaling system for rail 
ways, the combination of signaling means at 
opposite ends of the block; a line circuit in 
cluding two magnets, one for each end of the 
block and each operable by an entering car 
at the opposite end of the block to change 
the signal indication at said magnet's end of 
the block; a step-by-step mechanism for 
each end of the block controlling the line 
circuit magnet for the opposite end of the 
block; means operable by cars moving into 
the entering end of the block for operating 
the step-by-step mechanism for that end of 
the block; and means operable toy cars mov 
ing out of the exit end of the block for re 
storing said step-by-step mechanism at the 
entering end of the block, each of said means 
including a track magnet having a normally 
open track shunt, circuit arranged to be 
closed by said car. 

33. In a block signaling system for rail 
ways, the combination of signaling means at 
opposite ends of the block; a line circuit in 
cluding two magnets, one for each end of 
the block and each operable by an entering 
car at the opposite end of the block to 
change the signal indication at said magnet's 
end of the block; a step-by-step mechanism 
for each end of the block controlling the line 
circuit magnet for the opposite end of the 
block; and a pair of setting and restoring 
track magnets at each end of the block, each 
in 1agnet having a normally open shunt cir 
cit arranged to be closed by a passing car, 
ant the shunt circuit of each magnet of a 
air being controlled by the other magnet of 

said pair. 
34. In a signaling systein for electric rail 

ways. the combination of a track magnet 
and circuit therefor; a shunt circuit for sail 
in:gnet including an insulated rail section 
it the return conductor and adapted to be 
lost'd by a passing car to operat said mag 

inct and a leakage path connecting saic. iii 
silated ail section and the return conductor. 35. In a block signaling system, the coln 
it it it of signaling means for each end of 

the block; a controller at each end of the 
block each operable to set the signals at both 
eit if the hlock; a restoring Inaght for 
each cit roller, each of said restoring mag 
iii'ts being operalle by a car leaving the 
lock at either ent, whereby it car may leave 

the lock at either' ('I and restore the sig 
i: - at both cits to inorial; and track cir 
('i its for actuating stic controllers. 

In testimony whereof... we have signed our 
lines to this specification, in the prescu'; 
if ...wo sistribing witnesses. 

W, AM. F. ES(IENA (SE. 
(;YRUS II. Kf\SMAN. 

Witnesses: 
IBEAR (E. Mirvis, 
I)A (. . . MoR. 
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