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To all whom 4t may concern:
"Be it known 'that we, WitLiavm F. Mgs-.
cnexmoser and :Cyrus 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 Mew Jersey, have in-

- vented certain new and useful Improve-.

10

ments in Klectric Block-Signaling Systems,

-‘'of which the following is a specification.

15

20

30

This invention réjates 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-
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-i
plete block system for single track eleotric
roads. Fig. 2 is a disgrammatic view of
part of the car stopping circuit employed in:
the system. ) = - g

In the system shown in the drawings, the'
block comprises a-portion of the track be-
tween the two turn-outs. Signaling means

" ‘are Jocated 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 arrangement is also provided for stop-
ping a ear when it enters a block agaiust the
danger signal or, in other words, if a car
running in the opposite direction has pre-
viotsly 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-
ating the signal setting and restoring op-

erations and these magnets are operated by"

the car whesls .passing over insulated track
sections. This arrangement avoids the dif:
ficulties that have heretofore heen encoun-
tered where it has'been attemp’ &d to control

| the signal .operations from the supply con-

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.

tion B. :

1 is:the feed wire for the system and the.

return rail is through one or both of the
track rails. ‘One.of the track rails at each

.{ end- of the block is divided into short insu--

lated soctions 2, 8, 4 and 5.

] Again, if a car enters a block and then
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?Bhe block extends from station A to sta-
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6 and T are two controllers in the form of -

step-by-step mechanisms, one for each end
of the block, and-each preferably 1scated at
one end -of the block. The signals are ar-
ranged to indicate safety, caution. and dan-

ger. . L
W, G and R indicate electric lamps at
one -end of the block giving respectively

‘80

white, -green and ved light when energized -
and together eonstituting signaling means at 85

that end of the block. WY, G* and R are,
similar signal lamps’at the opposite end of

.the :block.

8 and 9 are -respectively track restoring

and track setting magnets at one end ‘of the
ek and 10 and 11 are similar magnets at
the opposite end of -the block. These track
nlagnets are .operable by passing cars to
produce -the signal indications. _

12 and. 13 are line circait magnets one
for each end of the block and each operable
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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, mngnet 14 being- operable from its

100

end of the block and maguet 15 being oper- _

able from the opposite end of the block. 16

and I7 are similar setting "and resioving
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magnets for the step-by-step mechanism 7.
These mechanisms. operate to make and
break certain of the cirenits.

In the normal condition of the system, the
following circuits ave closed;—

Civcnit 1—Circuit for sctting track mag-
net S—Krom feed wire 1, wire 18, through
resistance 19, wire 20, armature 21 to wire
22, alsc throngh wirve 23, armature 24 -to
wire 22, magnet 8 to common return wire 23
connecled with a rail of the block. This
circuit energizes setting magnet 8 and holds
up its feveral armatures.

Cirenit 2—Civeuit  for restoring  trock
mugnet 9—Twom feed wire 1, through wire
18, resistance 26, wire 27, magnet 9 to com-
mon return wire 25. This energizes magnet
9 and holds up its several armatures. .

Circuit S—Line circuit—From feed wire

1, through wire 18, wire 29, arinatures 30,

31, wire 32, magnet 12 to wire 33, also from
wire 29, through multiple- branch 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, armatvres 43 and 44, re-
sistance 45 to common return wire 46 which
is- connected with a rail of the bloclk, also
fromm 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. i

Circuit j—Circuit for sctting tracl mag-
net i).—~—From feed wire 1, through wire 49,
resistance 50, wire 51, armatare 52, wire 53,
aiso from multiple branch 54 and armature
55 to wire 53, thence through magnet 10 to
common returr: wire 46. This energizes
track magnet 10 and holds up its several
armatures.

Circuit 5—Circuit for setting track mag-
net. 11.—From feed wike 1, through wire 49,
resistance 56, wire 57, magnet 11 fo 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.—From feed wire 1, through wire
18, resistance 58, wire 59, wire 60, finger 61,
contact 62, wire 63, armature Gi, wire 65,
white lamp W to counnon return wire 25,
This normally energizes white lamp W to
give a normal safety indication at station A.

Circuit 7—Safcty signal circuit at stu-
tion B.—From feed wire 1, through wire 49,

-resistance 66, wire 67, wire 68, finger 69, con-

tuct 70, wire 71, armature 72, wire 73, white
lammp W to common return wire 46. This
energizes white Inmp W' to give a normal
safety indication at station I3

Each of the track magnets is provided

‘with a shunt civenit which is open at an in-

sulated track section, such ss ¢, wherehy

when a car reaclies such insulated track see-

tion, it eloses the shunt aromd the track

magnet and thereby deénergizes it so that
it (Trops 15 several armatures. The shunt
cireuit-of each setting and vestoring magnet
is controlled, however, by the other magnet
of the pair. The shunt circuit for setting
track magnet 8 extends from wive 22 through
wire 74, contact 75, armature 76, and wire 77
to insulated track section 2. This shunt cir-
cuit is controlled by restoring track magnet
9 at armature 76. The shunt cireuit for re-
storing track magnet 9 extends from wire 27
through wire 78, contact 79, armature 8,
wire 81, to insulated track section 3. This
cireuit 1s controlled by magnet 8 at arma-
ture 80. Front contact 79 of armature 80
is commected with back contact 82 of arma-
ture 76 and front contact 75%f armature 76
is connected with back contact 83 of arma-
ture 80. In the operation of these track
magnets 8 and 9, when a car enters the block
al A, it first passes on to track section 2 and
thereby closes through its wheels and axles

the break in the shunt cirenit of magnet 8. -

This detnergizes magnet 8 which thereby
drops all its armatuves and arimatwre 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 deénergized. When armature
§0 malkes connection with contact 83, it also
switches in a new shunt cireuit around mag-
net 8, this circuit being from wire 74,
through centact 75, contact 83, armature 80,
wire 81 to insulated track section 3. Ifence,
when the car reaches track section 3, it closes
this latter shunt through its wlheels and
axles so as to continue to shunt magnet 8
and keep it deénergized 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 seetion 3 and close the shunt circuit -

of magnet 9 through wire 78, armature 80
and wive 81. This would deénergize mag-
net 9 and canse it to drop its several arma-
tures so that armature 76 would make con-
nection 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 car pass-
ing on to insulated track section 2 so as to

keep magnet 9 deénergized 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 mag-
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net 8 only is deénergized and when & car -

travels out of the block at station A, restor--

ing magnet 9 only is deénergized. At sta-
tion. B, restoring magnets 10 and 11 ave
similarly arranged - and connected. The
shunt cirenit for magnet 10 is through wire
84, coutact 83, armature 86, and wire S7 o
track section 5. The shunt civeuit for re-
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storing magnet 11 is through wire 88, con-
tact 89, armature 90, wire 91 to insulated
track section 4. When m: vonet 19 1s shunted
by a ear entering the block at I3, armature 90
makes connection with contact 92 which is
connected with contact 85 of armature 86, so
that when a car reaches track section 4, it

‘eentinues to deénergize magiet 10 through

shunt circuit from contact 85 to contact ‘)H,
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 ma«rnet 11 through wire 88, armature

L 15

26

90 and wire 91.  This deéner gizes mdvuet 11
and causes its armature to make connecnon
with contact 93, which is connected with

contuet 89 of armature 90, so that the shunt

eircuit around magnet 11 is continued from
centact 89 thlon«rh contact 93. armature 86
and wirée 87. Hen(‘e, when this ¢ar passes
on to track section J it keeps magnet 11
shunted until the last car wheels have passed

_ beyond section 5.°

25

- 80
- from each other.
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The controller or step-by-step mechanism
6 includes a toothed wheel 94, cue-half of
whose teeth face in one directicn and the
other half in the other directign. This wheel
94 cuarries an arm provided with insulated
contact fingers 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 w vith 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 opposite side
of the wheel to move it in the opposite diree-
tion. The controller or step-by-step mechan-
ism 7 is similarly constructed and arranged.

. The details of these mechanisms may be
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variously modified.
The system will be best dnderstood by a

-deseription of the operation of the circuits

in connection with a passing car,-which will’
he now set forth.  Assuming that the system

ls in normal condition with the signalg show-

ing sifety at both ends of the block, when a
car, enters the block at .\, it first passes on

to track section 8 thewbv shunting setlting

magnet 8 and it continues to shunt thh mag-
m-t “until it has passed bevond track section
3 and without operating restoring maguet 9,
This shunting of magnet 8 dmps its several
armatures m(hnhwr armature 97, This
closes the cireuit fluon«r‘l controller setting
magnet 14 as fn]]u\\s"»—frmn feed wive 1,
tlnuunh wire 18, resistance 98, wire 99, zrma-
fure 100. \\uo 101, magnet 14, wire l(L’,
armature 97, arnature 100 3 to connpen re-
turn wire 25 Armature K0 is thereby
lifted to turn wheel 24 one step so as o move
finger €1 off of contict G2 .Hl(l an’ to contael
0, and so ax to meve finger 36 ol of con el
37 on to contaet ‘L- . Wihen finger 61 nm\wl

.to common return wire 25.

throngh wire 19,

off of contact 62, it broke the normally closed
circuit through white safety lamp W, here-
tofore traced. When it moved on to con-
tact 93, it closed at that point the circuit
through the green cauticn lamp G as fol-
lows;—from feed wire 1, throngh wire 18,
resistancs 38, wire 59, wire 60, finger. 61,
contact 95, wire 104 through green lamp G
This changes
the signal indication from safety to caution.
When finger 36 made connection with, con-
tact 96, it connected cirenit wire 33 through
wire 103, 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 m.mnet

13, heretofore traced it deéner g‘/ed m‘umet
13 causing it to drop its several armatures.
When armature 72 dropped, it broke at that
point the mnormally’ closed signal circuit
through the white safety lamp W1, hereto-
fore traced. When armature 107 of magnet
13 dropped, it closed at that point the nor-
mally open cireuit through the red danger

lamp R! as fo]]ows ‘-—»‘flom feed wire ,1,
esistance 66, wire 67,
armdtme 107, wire 108 lamp R to common
return wire 46. This dmnges the signal in-
dication at station B from safety to danfrer
so as to warn a car from entering the block
at B. When the car reaches the e\xt end of
the block at B and passes on to track section
4, it closes the shunt around restoring magnet
11 and continues to shunt this m‘mnet wiien
it is on track section 5 and without operat-
ing setting magnet 10, as heretofore de-

seribed. . When 1 restoring magnet 11 is thus
deenextrlzed it drops its several armatures.
When its armature 109 drops, it clo=es at

that poini the circuit through controller re-

stoun«r magnet 15 as follo“s.—fmm fLed
wire 1 tluoutrh wire 18, resistance 110, wire

111, amutme 112, m.wnet 15, wire 113,

anmtm'e 109, armature JIL to copmmon ve-
turn wire 46. This cnérgizes magnet 15
which lifts its armature to step hatek. the
wheel 94 to its normal position, therehy
closing at finger 61 the normal cireut
(luou"h the white sufety lamp W and also
at hnncx 37 closing the normal (nmm
{lmm«rh magnet 13. '

It is to be noted that m.urnet 15 is cner-
gized as soon as the car passes on {o mwl-n(,o(l
sv(tmn 4 but that magnet 13 is not energized

until the car passes bv\nml insulated section

5 which permits restoring maguet 11 to be
come reénergized and close the break®
armature -B in the line circuit of m‘x«rnot
13. When magnet 13 s thus again eer-

“gized, it hitsnp lt“'lllll.lllll(‘\lh(‘l(‘h\ hreak-

ing at armature 107 the civenit through the
ved Lp R and thereby closing at armature
4 2 the normally closed cireuit through white

Inmp W

Thu~ the signals and clrenits .uv :
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restoved to their normal. condition. If a
second car following the first enters the block
at. A, it will know that that block is occu-
pied by a car ranning in the same direction
because of the eaution indication of the lamp
GG. This following car will not alier 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 {he
fingers does not change the circuits because
the fingers continue to move around on the
contacis 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 lust 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 14 was
energized, it broke its ecircuit, heretofore

" traced, at controller 100. The maguet is kept

5

0

5,

enérgized, however, through a branch path,
from resistance 98 through resistance. 115,
wire 116, through magnet 14 and as before.
Resistance 115 1s introduced Into this path
so as to choke oftf part of the current after
the magnet has lifted its armature, less cur-
rent being required to hold the armature
up than to initially lift it. In the sume way.
when magnet 15 has been energized to lifi
its armature 112 and thereby brealk ifs cir-

cuit, heretofore traced, through armature

112, it is kept energized through anoiher
path which includes resistance 117, wire 118

. to magnet 15.

0

60

[~

When a car passes through the block from
B to A, it operates the circuits and signals
corresponding to these above described with
reference to a car traveling from A to I,
the circuits and devices at staiion I3 having
the ‘same arrangement ar U the correspond-
ing operation as_those at station A. When
a car enters the block at B, it shunts the
traclk setting magnet 10 when it reaches the
insulateal section & thereby dropping the
armature of magnet 10. 'When armature 119
drops, it energizes magnet 16 through the
following cirenit; — from - feed wire 1,
through wire 49, resistance 120, wire 121,
armature 122, nmagnet 16, wire 123, armature
119, armature 124 to common return swire

46. This moves the controller mechanism 7
‘to the left one step thereby breaking the cir-

cuit through the lamp W* at finger 69, and

035,768

closing the eircuit through green lamp G* as
follows;—from wire 68, through finger 69,
contact- 123, wire 126, lamp G' to common
return wire 46. At the same time, finger
40 is moved {from contact 39 on to contuact
127 s0as tokeep magnet 13 energized through
the following circuit;—from feed wire 1,
through wire 125, 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 eircuit with magnet 13 as heretofore
deseribed.
and its armatures 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 R as follows;—from
resistance 58, through wire 59, armature 129,
wire 130, lamp R to common return wire
235. Thus caution indication is set behind
the advancing car and danger indication set
at the farther end of the block. . :

When the car passes out of the bLlock at
A, it shunts restoring mzgnet 9 when it
reaches track section 3 and causes it to
drop its armatures. When armature 131
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, armature 154, to common return wire
25. Magnet 17 lifis its armature so as to
move the contreller mechanism 7 back one
step to its initial posifion, thercby deiner-
gizing caution lamp G "and energizing
safety lamp W7 at station B. Tinger 40
again makes contact with contact 29 and
closes the normal line cirenit at that point
through magnet 12 whicli lifts its armatures
so that armature 129 breaks the circuit
through the danger lamp R and drmature 64
closes_the normal circuit through safety
famip W.o Tf two or more cars running from
B to .\ occupy the block simultaneously, the
first car into the block sets the signals and
only the Iast car out of the block vestores
the signals to normal condition. This is ne-
cowplished in a way corresponding to that
herstofore deseribed with reference to sev-
eral cars simultaneously oceupying the block
and running from A-to B. Resistance 135
and wire 136 are connected in the same way
with magnel 17 and for the same purpose as
resistance 117 and wire 118 are connected
with magnet 15, Resistance 137 and wire
138 are connected in the same way with mag-
net 16 and for the same purpose as resistance
115 and wire 116 are connected with mag-
net 14, :

139 and 140 are stops to limit the move-
ment of the meclianisins 6 and 7 to the right,

The circuits ave arranged so as to grevernt
derangenmient of the system.in case zurrent
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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
maguets have a predetermined sequence of
operation. Magnet 12 when once deéner-
gized must be rednergized through the cir-
cuit which inclides armatures 30 and 31
controlled respectively by magnets 8 and 9.
Hence, magnets 8 and 9 must be energized
before magnet 12 cai: be retnergized. Mag-
net 12 is therefore controlled hy magnets 8
and 9. Again, when magnet 8 has once been
deinergized, it must be reénergized through
the circuit which includes armature 24 con-
trolled by magnet 9. Hence, magnet 9 must
he energized before magnet 8 can be reéner-
gized, this latter magnet being controlled,
therefore, by magnet 9. Hence, when these
three magnets have once been dednergized,
they must be reénergized in the sequence of
magnets 9, 8 and 12. . In the same way and
for the same reason when magnets 10, 11
and 13 have been deénergized, they must be
retnergized in the sequence of magnets 11,
10 and 13, magnets 10 and 11 coptrolling
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 |
} 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
Jine magnets so that they all drop their
armatures. When the current is again es-
tablished, these magnets are again energized
and pick np their various armatures. This
occurrence does not affect magnet 14 beecause
the dropping of armature 97 to elose the cir-
enit of magnet 14 would be simultaneous
with the dropping of armature 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,
the dropping of armature 131 to closé the
circuit of magnet 15 would be simultanecous
witl: 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
wonld not affect magnets 16 and 17. Mag-
net 16 would not be affected becanse arma-
tures 124 and 119 wonld drop simultaneously
when the feed wire broke, and when it was
again made, magnet 10 would breal at arma-
ture 119 the cireuit of magnet 16 before mag-
net 13 could close this cireunit at- armatunre
124, Magnpet 17 would not be affected be-
catise armatures 109 and 114 would drop
sinmiltaneously . when the feed wire broke,
and when it was again made, magnet 11
would break at a#rmature 109 the circuit of

magnet 17 before magn
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 maguets are thus protected against be-
ing energized through this return path from
the false operation under discussion by the
arrangement of armatures 109 and 114
Magnets 15 and 17 also have both of thair
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 cirenit of
the feed wire was interrupted and then re-

established while a train was occupying the

block, the vesult 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

et 10 could lift arma- -
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as, for example, when it is occupied by a car

running in the opposite direction or when
the signal system 1s deranged and the con-
troller setting magnets 14 and 16 refuse to
work. These

seribed. - . E
141 is a contact rail located alongside of

the-track near one end of the block and con-

{ nected through wire 142 and armature 143

Armature

with the common return wire 23.
144 is

143 is operated by the magnet 14.

opposite end of the block and connected by
wire 143 and armature 146 with common re-
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-
tact rails 141 and 144 are located on opposite

sides of the track and the contact shoe 149

i3 carried on one side of the car so that the

shoe makes connection with a contact rail
110

only as a car enters the block. As the car
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
on section 2 hefore 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 siini-

90

provisions wiil now be de-’

100

105

larly located with respect to the insulated, 120

sections 5 and 4. Suppose now a car has ef-
tered the block from station B. _
entered the Llock, it broke at controller 7 the
line circuit through magnet 12 thereby de-
energizing it and dropping its armatures.
When armature 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

As the car -
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through stopping magnet 148 ;—from trolley
wire 1ol through trolley 147, magnet 148,
shoe 149, contact rail 141, wire 142, armature
143 and common return wire 25. Magnet
148 is thus energized to stop the car, arma-
ture 143 remaining down because the cirenit
of magnet 14 was broken at armature 103.
Tn the same way, this second ear wonld 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 B
would be automatically stopped if a ear had
previously entered the bloek from .\ or if
magnet 16 was not properly operated by a
car enfering at B. If the block is clear and
a car runs into the block or a second ear fol-
lows the first car into the block, both enter-
ing-at the same end, neither ear operates its
stopping magnet, as 118, because each car en-
ergizes the controller setting magnet at that
end of the block, as 14, and opens the stop-
ping cireuit before its shoe, as 149, reaches
the stop rail, as 141, and holds it open till
said shoe has passed beyoud the said stop
rail. ‘

Provision is also made in this system to
prevent a shock being received by a track-
man or other person who might conneet in-
sulated rail sections 2 or 5 with the retmn
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
lenkage paths 152 and 153 from these in-
sulated track sections to the return track
ails so that such leakage paths would con-
stitute a shunt avound the body of the per-
son.  For example, suppose the common re-
turn wire 25 should be broken between the

‘track rail and magnets 8§ and 9. These mag-

nets would be deénergized and current would
flow from the feed wire throygh wirve 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 cnrrent
would flow from section 2 through the per-
so’s body to the return rail.  In the same
way, if the common return rail 46 at station
B should be broken between the rail and the
teack magmets, then current -would flow
from wire 49, through resistance 56, wire 88,
contact 93, armature 86, wire 87, rail scc-
tion 5, through leakage path to return rail
and thus pass around the bady of a person
who might at this time be connecting rail
section 5 with the return rail. There would

be no danger under the conditions described
if the person’s body should ¢onnect the vail
seetion 3 with the return rail because at this
time the circuit between wire 18 aud rail
" section 3 would be broken at armatures 21
and 24. The same thing would be true with

reference to rail section 4 for corresponding
reasons. The leakage paths described have,
of c¢ourse, a high resistance and such as
would in no way interfere with the proper
working of the system or add wmaterinlly to
its' cost of operation. But the resistance
would be considerably less than the body 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 elaimed and what is desired to be
secured by United States Letters Patent is:—

1. In a block signaling svstem the combi-
nation of a selting track magnet and a re-
storing track magnet, both normally ener-
gized; a shunt track circuit for each mag-
niet, satd 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 eircuits for said magnets; and
a signal cireuit eontrolled by said magnets.

9. Tn 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 cnergized; a
shunt track cireuit for each magnet, said
shunt cirenits being counected with insu-
Iated track sections at opposite ends of the
block for operation by passing cars; 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-
natie, of a setting track magnet and a re-
sloring track magnet located at opposite
ends of a block: a shunt track civemt for'
each magnet, said shunt cireaits being con-
nected with insulated track sections at oppo-
site ends of the block for operation by pass-
ing cars, saill insulated track sections being
exceluded 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. Tn a block signaling svstem 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
shunt cirenits being connected with insu-.
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-
eraling to change the signal indication there-
of when said shunt cireuits are operated.

5. Tn 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 cach 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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black for operation by. passing cars; and sig-
nals 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, . ' -

. In a block signaling system the combi-
nation of a setting tracﬁ magnet and a re-
storifig track magnet located at opposite

- shant track circuit for each magnet, said

15

shunt ‘circuits being conneeted 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

" arranhged to be set to indicate “block occu-
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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-

trolled by said magnetsand itself controlling:

snid signals.

“7. In a bleck signaling system the combi-

hation of a cetting 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 cars; and

- signaling means at opposite ends of ‘the

35

bleck arranged to indicate safety, caution
and danger, said signaling means being nor-
mally at safety and arranged to be set by the
operation of the setting track magnet to
indicate caution at the entering end of the

- block” and danger at the exit end- of the

block, and to be restored, to normal by the
cperation of the restoring track magnet.
8. Tn 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 by passing cars;y. sihz-
naling means at opposite ends of the block

arranged to indicate safety, cantion and

danger, said signaling means being normally

“at safety and arranged. to be set by the op-

eration of the setting track magmnet to indi-
eate caution at the éntering end of the block
and danger at-the exit end of the block, arnd
to be restared to normal by the operation

‘of the restoring track magnet; and an in-

tervening step-by-step mechanism controlled

by said magnets and itself controlling. said -

stonals.
0. Ina

natjon. of 1wo pairs of setting and restoring
track magr.ets, one pair at each end of the
block, smid magnets being normally enér-
gized s a shant track circuit for each magnet,

block sigrialing*systent, the combi- -

7

the shunt cireuits for sdid paits 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 magnets; -and signals at
opposite ends of the block controlle(f by said
magnets. ) Lo

70

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; 2 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 by passing 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
restored to normal
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 normally en-
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85

by the operation of its

90

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; signals at opposite

95

ends of the block arranged to be set to indi- .

cate “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; 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 niag-.

net at opposite ends of the block and each
operating to set signals at opposite ends of
the block. o
12. In a block signaling system, the com-
bination of twe pairs of s2tting and restor-
ing track magnets, one pair at-each end of

100
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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

115

being controlled by its adjicent setting -

track magnet; and signals at opposite ends”

of the block controlled by said magnets. -
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" 13. In a block signaling system, the com- .

bination of two pamrs of setting and restor-
ing track magnets, one pair at each end of
the block, said magnets being normally en-
ergized; a shunt track vircuit for each mag-
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net; the shunt cireuits 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 smd restoring track magnets
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_being controlled by its adjacent setting track

magnet; and signals at opposite ends of the
block arranged to be set to indicate “hlock
occupied ” by the operation,of n setting track
magnet and 4o be restored to normal by the
operation of its corresponding restoring
track magnet. o

14. In a block signaling system, the com-
bination: of two pairs of setting and restor-
Ing track magnéts, one pair at each end of
the block, said magnets being normally en-
ergized: a shunt track circuit for each mag-
net, the shunt cireuits for said pairs of mag-
nets being connected with insulated . track
sectlons at opposite ends of the block frr op-
eration by passing cars, the shunt track cir-
cuit for each of said restoring track magnets
being contxolled by its adjacent setting track
magmnet; 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 eperation 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 signaling system, the com-

. bination of ‘two pairs of setting and restor-
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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
fections at opposite ends of the block for
-operation by passing cars, the shunt track
<ireujt for each of said seiting track mag-
nets being controlled by its adjacent rector-
irer track magaet; and signals-at opposite
ends of the block controlled by said magnets.

16. In a block signaling system, the com-
bination of two pairs ¢f sctting and restor-
ing track magnets, one pair at each end of
the block, said magnets being normally en-
ergized, a shunt tra~k cireuit for each mag-
net, the shunt etrcuits for said pairg of mag-
nets being wconneeted - with insulated track
secticns at opposite ends’ of the block for
ope.ation by passing cars, the shunt track
‘cirenit for, ench of said setting track mag,

nets being controlled by its adjacent restor--

ing track wagnet; and signals at opposite

“ends of the Dlock arranged o e set to in-

dieate “ block oceupied ” by the operation of
a selting track magenet and to be restored to
normal by the operation of its correspond-
ing restoring track magnet. .

17. In a bloek sigualing svstem, the com-
bination of two pairs of selitng and restor-
ing track magnets, one pair-at each end of
the block, said magrets being norvmally. en-

H - - .
> ergized; a shunt track cireuit for each mag-

net. the shunt cireuits for said paivs of mag-
nets ‘being connected with insulated track
seetions at opposite ends of the block for
operation by passing cars. the shunt track
crrenit for each of said setting Track mag-
nets being contrelled by its adjacent restor-
g frack magnet: signals at oppesite 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-
mal by the operation of its corrésponding
restoring track maguet; and an intervening
step-by-step mechanism at each end of the
block each of which is controlled by a set-
ting track magnet and a restoring irack
magnet at opposite ends of the block and
each operating to set signals at opposite
ends of the block. Lo -

18 I 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 cireuit 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 by passing cars, the shunt track

civenit for each of said restoring track mag-

nets being controlled by its adjacent setting
track magnet and the shunt track cireuit for
ach of said sefting track magnets being
coutrolled by ils adjacent restoring track
magnet; and signals at opposite ends of the
block eentrolled 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 cach end of
the block, said magnets being normally ener-
gized; a shunt track civenit for each magnet,
the shiunt civenits for said pairs of magnets
being connected with insulated teack seetions
at opposite ends of the block for operation
by passing cars, the shunt track cirenit for
each of sald restoring track maguets being
controlled by its adjacent setting track mag-
net and the shunt ciréuit for each of said
selting {rack ‘magnets’ being controlled by
its adjacent restoring track magnet;. and
signals at oppositeends of thic block arranged
to be set to indicate “block occupied ” by
the operation of a selting track magnet and
to be restoved to normal by the operation of
its corresponding restoring track magnet,
+ 20. In a block signaling system, the com-
bination of two pairs of settingand réstoring
track magnets, one padr at-each end of the
block, said nuesnets being normally ener-
gized s a shunt teack cirenit for each magnet,
the shut cireuits for said pairs of magnets
being connected with insulated ‘track see-
tions at opposite ends of thie bloek for opera-
tion by passing carsy the shunt track eircuit
for cach of said restoring. track magnets be-
ing controlled: by its adjacent setting track
maenet and-the shunt track cireuit for each
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of said setting track magnets being con-
trolled by its adjacent restoring track mag-
net; signals at opposite ends of the block
arranged 1o be set to indieate ** block oceu-
pied 7 by the operation of a setting track
magnet and to be restored to normal by the
operation of its corresponding rvestoring
track magnet; and an intervening step-by-
step mechanisin- for each end of the block
:ach of which is controlled by a setting track
magnet and a restoring {rack 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 {rack magnets; and a
shunt cireuit for each magnet operated by a
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 cireuits being connected with
separate insulated track scctions, and each
magnet controlling the shunt circuit of the
other magnet. whereby only one of the two
magnets i1s operated by a ear moving in one
direction,

23. In a block signaling system for rail-
ways, the combination of signaling means at
opposite ends of the block adapted to indicate
satety, caution and danger; a line cireuit in-
cluding two magnet~, one for eachi end of the
block and each controlling the safety and
danger indications of the signaling mean~ ai
its end of the block; a step-by-step mechan-
ism for each end of the block, cach 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-
ism. :

24. In a block signaling system for rail-
ways, the combination of signaling means at
opposite énds of the block adapted 1o indi-
cate safety, caution and danger; a line cir-
cuit inchuding 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
niechanism for each end of the block, each
such mechanism controlling the safety and
caution indications at its end of the block
and also the line cirenit magnet for the other
end of the block; and means operable by
passing ears for operating said step-by-step
nrechanisms, each step-by-step mechanism
being operable to change the signals by only
the first of several cars io simultanconsly
occupy the block and which enter the block,
at the ~ame end, and being operable to re-
store «aid signals by only the last of said

o .
cars to leave the block.

2. Iy u block signaling system for rail-
ways. the combination of signaling means at
opposite ends of the block; a line circuit in-
chinling two magnets, one for each end of the
block and each operable by an entering car
at the opposite end of the block te change
the siengl indication at said magnet’s end of
the block; a step-by-step mechanism  for
cach end of the block controlling the line
cirenit magnet for the opposite end of the
block: and means operable by cars moving
mto the entering end of the block for oper-
ating the step-by-step mechanism for that
cud of the block.

26. In a block signaling system for rail-
ways, the combination of signaling ineans

‘at opposite ends of the blazk; o line cirenit

including two magnets, one for each end of
the block and each operable by an entering
wroat tlie oppusite end of the block to
change the sigual indication at said magnet’s
el of the block: a step-by-step mechanisim
for cach end of the block controlling the line
cirenit magnet -for the opposite end of the
block and also the Signaling means at its end
of the block: aud means operable by cars
moving into the entering end of ‘the bloek
for operating - the step-by-step mechanism
for that end of the hlock.

27, In a block signaling system for rail-
ways, the combination of signaling meaus at
opposite ends of the Block s a line eireuit in-
clading two mugn«ts, one for each end of
the bloek and cack operable Ly an entering
car at the opposite end of the block to
change the signai indication at said mag-
nets endd of the block: a step-by-step meeh-
ari=m for cach end of the block controliing
the line circuit magnet for the opposite end
of the block: means operable by cars mov-
ing into the entering end of theblock for op-
erating the step-hy-<tep mechanisin for that
end of the block: and wweans operable by
cars moving out.of the exit ewd-of the block
for restoring said step-by-step. niechanisin
at the entering cid of the block.

25 In a block signaling system for rail-
ways. the combination of signaling means
at opposite ends of the block: a tine ei-
ciit-including two magnets, one for each end
of the block and each operable by an enter-
ing car at the opposite end of the block to
change the signal indication at said mag-
tiet’s end of the block: a step-hy-step mech-
aniem for each end of the block controlling
the line circuit magnet for the opposite end
o the bloek and-also the signalineg means at

it~ end of the block : means operanle by ears.

meving into the entering end of the block
for operating the step-hy-~tep mechanisi
for that end of the block: and mean: oper-
able by cars moving ont of the exh oud of
the block for restoring said step-by-step
mechanisu: at the entering eud of the hiock.

20, Tuoa block signaling systeny for rail-
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at opposite ends of the blaclk; a Tine cir-
cuit 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 change the signal indication at said mag-
net’s end of the block; a step-by-step mech-
anism for each end of the block controlling
the line circuit magnet for the opposite end
of the block; means operable by ears mov-
ing into the entering end of the block for
operating the step-by-step mechanism for
that end of the block; and means operable
by cars moving out of the exit end of the
block for restoring said step-bv-step mech-
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 simultanevusly ocenny the block
and which enter the block at the same end,
and being operable to restore said signals
b{r only the last of said cars to leave the
block. ‘

30. In a block signaling svstem for rail-

ways, the combination of signaling means at
opposite ends of the bloel: a line cireuit 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 miechanism for
each end of the block controlling the line
etreuit magnet for the opposite end of the
block and also the signaling means at its
end of the block; means operable by cars
moving into the entering end of the block
for operating the step-Ly-stép mechanism
for that end of the block; and means oper-
able by cars movirg out of the exit end of
the block for restoring said siep-by-step
mechani=m at the entering end of the block,
each step-uy-step mechanism being operalile

“to change the signals by only the first of

40
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several cars to simultancously oceupy the
Lloek and which enter the block at the same
end, and heing operable to resfore <aid sig-
nals by only the Tast of sald ears to feave the
Wock, o .

3i. In a block sigualing svitenr L pail-
way=, the combination of sigrunling nanes at
epposite ends of the block s a fine civeait in-
clidimg two tnagnets, one v cach epd of the
block and ench operablis by an enicring.ear
at the opposite end of the bioek to ehange the
signal indication at <aid nmgnets end of the
block; a step-by—<tep mechanism for each
end of the block controlling the line vivenit
magnet for the opposite cod G the Dloek
and means operable by cars vioving into the
enterme cid of the block for operating the
step-hy ~tep mechanism for that end of the
blach, <aid means neluding a track magnet
having -« normally open track shunt eivenit

arrenged to be elosed by said ear,

‘
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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 magaets, 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
cach end of the block controlling the line
cirenit 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 by ears mov-
ing otit of the exit end of the Llock 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 ecircuit arranged to be
closed by said car.

33. In a block signaling system for rail-
ways, the combination of signaling means at
apposite ends of the block; a line cirenit 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
«hange 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
magnet having a normally open shunt cir-
ciit arranged to be closed by a passing car,
and the shunt cireuit of each magnet of a
pair being controlled by the other magnet of
said pair.

34. In a signaling system for eleetrie rail-
ways. the combination of a track magnet
and circuit therefor; a shunt cireuit forsaid
nagnet including an insulated rail section
aned the return conductor and adapted to he
clused by a passing car to operate said mag-
net s and a leakage path connecting saie in-
sitlated il section and the return conductor.

35, In a block signaling system, the comn-
bination of signaling means for each end of
the hlock; a controller at each end of the
bloek eacl operable to set the signals at both
cuds of the block; a restoring magnet for
each controller, each of said restoring mag-
nets being operable by a car leaving the
block #t etther end, whereby a ear may leave
the block at either end and restore the sig-
nal> at both ends to norinaly and teack eir-
cuits for actuating said controllers.

In testimony whercof, we have signed our

i numes to this specification, in the presencs

ot cwo ~ubseribing witnesses.
: WILLIAM F. MESCHENMOSER.
CYRUS I KINSMAN.
Witnesses:
Desrricer Mirvis,
Toa (. (HivoRe.
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