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To all 1whom it TRy concern:
Be it known that I, Cagy P. NacHOD, 8

citizen of the United States, and a resident of
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.trate, similarly,.

-trolley or

Wilkinsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Electrical Signal
Systems, of which the
cation. : B - )

My invention relates to systems for oper-
ating signals in connection with railways, and

particularly to such signal systems as are

employed in connection with single - track
electric railways having turnouts at conven-
ient intervals to allow passigé of cars. .

The several objects of

my invention are. as
follows: The

provision of a symmetrical sys-

tem of signaling, in which the signals may be
.operated by a car going in

either direction;
the provision. of means for indicating at the
turnouts whether or not the block of single.
track between is occupied by a car; the pro-
vision of means for setting a eautionary sig-
nal at the turnout in the rear-and & danger-
signal at the turnout in advance of a car en-
tering the block of single
direction of motion of & carin the block may
be indicated at the turnouts; the provision of
means for returning the signals to conditions
of no indication when the block of single

track is vacant or clear; the provision of
"means for recording the num

ers of cars
which enter and leave the block of single
track in succession and for preventing the
signals from indicating vacancy of the single
track until the same number of cars have
left the block going in the same direction as
had entered it previously—i.e.,until orunless
the block is vacant; the provision of means
for preventing & change in the indications of
the signals while the single track is occupied,
and the provision of means for automaticall

‘Testoring the signals to the previous condi-
tions of indication upon tem Orary cessation.

of the supply of current an,
Testoration. : . ‘

Figure 1 of the accom anying drawings
illustrates diagrammatically system em-
bodyingmy invention; and l?‘,igs. 2 and 3 illus-

its subsequent

cations thereof.

The propelling-motors (not shown) of g |

car 1 are supplied with energy from a track-
rail 2 and 7
current-collector 4, the track-rail
being provided with turnouts at 5 and 6 and

an mtervening block of single track 7. The.

following is a specifi- -

|

track, whereby the.

systems embodying modifi- |

& trolley -conductor 3 through a-

irolley-conductor 3 i
8 and 9 and 10 and 1
and 6. = . » .

Located in proximity to the branches 8,9,
10, and 11 of the trol ey-conductor are ter-

that are adapted to be

( electrically connected
therewith by means of

the trolley-collector 4

provided with branches
1, cotresponding, re- .
spectively, to branches of the.turnouts.5-

6o

minal plates 12,183,124, and 13%, respectively, - .

65

during its passage beneath them. The indi- .

|.are substantially alike

‘cations of cautionary and danger signals 14

and 15, respectivély, at a station 16, that is

' situated near the turnout 5, and of corre-
sponding signals 14* and 15 at a station 162,

that is situated near the turnout 6, are gov- -

‘erned’ thereby. The signals may be, and
preferably are, incandescent lamps of differ-
ant colors; such as green for the cautionary
signals: and red for the danger - signals,
though they may be of any other desired
character, such as semalphores, which may be
operated In any suitable manner.

Since the means for operating the signals
at both stations, they
will . be described‘mainly with reference to
station- 16, subscripts being applied to. the
numerals which refer to like parts in station

16 ‘These ,means comprise & switch 17,
which during the absence of cars from the

‘block ‘of single track normelly occupies the
position stiown in full lines, and there y elec-
“trically-connects terminal pieces 18 and 19.
Operation of the switch to a
in broken lines) to electrical Yy connect con-
tact-pieces 20, 21, and 22 is effected by means
of a magnet-winding 23, that is energized
when the car 1 leaves the turnout at 5 to en-
ter the block 7 of single track, due to thecon-
‘necting 'of the terminal plate 13 with. the
branch 9 of the trolley-conductor by means
of the current-collector 4., A magnet-wind-
ing 24 is provided for restoring the switch 17
to the position shown in full lines, one ter-
‘mingl of the winding being connected to a
movable terminal piece 25 of a switch 26,
that is closed to establish the circuit ‘of the
winding 24 only when the block 7 is vacant,

The terminal piece 25 is rigidly connected
with a ratchet-wheel 27, that is operatéd by
means of a pawl 28, the pa.mlhei‘ng attached
te magnetizable core 29 of & winding 30,

Yosition (shown . .
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‘which is energized simultafleously-with:the .

winding 23 ‘whenever the trolley-collector
‘\el_ectrica,llg connects the terminal plate .13
- with.the bratich 0 of the-,trolley—conductor.

-Eacktima the winding 30 is -energized the

~110



a

, ratchet-wheel is moved, by means of f;hep‘smil,-n '

a distance equal to the pitch of the teeth of | a ;
“for preventing the switeh 17 ffom occupying

the ratchet and the terminal piece 25 of the

switch 26 is moved a corresponding distence.
5 Another movable terminal piece 31 of the
- switch is rigidly connected with a second |

. ratchet-wheel 32, with which-a pawl 33 is.|

adapted to engage, the pawl being actuated.
by mesans of a magnetizable core-34 of three -
ro windings 35, 36, and 37 The magnetizing
effects of the windings 36 and 37 are approxi-
-mately equal and -opposed, 5o that when both
- windings are energized operstion of the core
.. .34'may be effected only by the winding 35.
15 The eircuits-of the windings 35,36, and 37 are’
-governed by the positions of switches 17 and:
- 17% in the two signal-stations, the contact-
terminals 18 and 182 of which are electrically
connected by means of a -conductor 38, all
2o three of the windings 35, 36, and 37 being en-
_ergized when the switch 17 occupies the posi-
tion shown in broken lines and switch. 172 oc- |
- eupies the position shown in fulllines. When
the switeh 172 is caused inh a manner which
25 will be more fully explained hereinafter to
~ occupy a mid-pesition—i. e., such a position
~that none of the contact-terminals 18% to 222,
inclusive, are electrically connected—the cir--
cuit of the windings 35 and 36 is iriterrupted,”
30 and the magnetizing effect of the winding 37
‘prevailg ang causes actuation of the core 34
and of the pawl 33.. - Rotation of the ratchet
32 isthereby effected through  distance equal
to the pitch of the teeth of the ratchet, and
35" the terminal 31 of the switch 26 is-moved to-
ward the terminel 25 a corresponding amount. .
-The pawl.33 is restored to-the position shown
- »for thepurpose of setting thé apparatus for.
the next operation, owinhg to the prevalence
46 of the magnetizing effect of the winding 35,
‘when: the switch 17 eccupies the position,
shown -in broken lines and the switch 17*
again occupies the positionshownin full lines.
- It will of course be understood:-that the oper-
45 ation of switch 262 at the station 162 Wlﬁ) bé.
alike in all respects to'that of switch 26 if the
corresponding’ governing conditions are es-
tablished conversely at the stations. .~
" As additional means to those already de-
so scribed for governing the circuitsof the wind-
ings 23, 24, and 30 a switch 39, having oper-
ating magnet-windings 40 and 41, is provided,
-the circuit of the winding 40 being governed.
by the switches 17 and 172 and connection
35 of the terminal piece 12 with the branch 8 of
-~ the trolley-c'ondIl)lctdr'serving_to'est_‘a,blish the
circuit. of the winding 41." Switches 17 and
39, are:so arranged with reference to each
" other that when the switch 39 is open switch'
o 17 may be moved only to a mid-pos’“ion and
will be prevented from connecting contact-
'terminaf)s 20, 21, and 22. In the present’
‘case one end of a magnetizable core 42 of the

. trolley-collector connects terminal plate 13
-with branch. 9 of the trolley-conductor, a cir-

“equal to the 1pi‘cch of the teeth of the ratchet.
h

.nal 15%, to the ground at G’. - The magnetiz-

switch 39 is raised into the path of movement
65 of magnetizable core 43 of the switch 17, and f

895,007

..t.hei'eby shdrtens its travel; though evidently
any other suitable means may be employed

the position shown in
core 42 is raised. . _
.- While the car 1 occupies & turnout, the sig-
nali-operating devices are in the conditions in-
dicated by full lines, except core 34, whichisin

bljoken lines when the, .
R T 7o

_the left-hand position, and a cifcuit is estab-
:lished from any suitable point of connection 75

44 with the trolley-conductor 3 through con-
tact-terminal 45, conducting-segment 46, con-
tact-terminal 47 of switch 39, terminal pieces

31 and 25 of switch 26;and restoring mag- -
net-winding 24 of the switch 17-to the ground- 8o
at g, the swit¢h 17 being thereby maintained
in position to connect contact-terminals 18
and 19. When the car 1 leaves the turnouc

at 5 to enter the block 7.of singletrack and the
8s.

cuit is established from the terminal plate 13.-
‘through contact-terminal 48, conducting-seg-
ment 49, contact-terminal 50 of switch 39,
operating magnet-winding 30, and operat-
ing magnet-winding 23 of the switch 17 to -

0

~the ground at G. Energizing of the winding

30 causes operation of the pawl 28 and rota-~
tion of the ratchet 27 through a distance -
95
e terminal pieces 25 and 31 of the switeh 26 -
ale -, thereby . separated a corresponding
-amount, and the circuit of the restoring mag- -

-net-winding 24 of the switch.17 is.interrupt-.
-ed, * This operation occurs each time the ter-
minal piece 13 is.connected ‘to the trolley-
“conductor, . The - magnet-winding 23 fthen

T00.

causes the switch 17 to move to the position

“shown. in broken lines, and & circuit- is-es-
tablished from point 44 through switch 17 )

- by way of contact-terminals 21" and, 20- and
‘magnet-winding 37 to the ground at G. - An-
‘other ‘circuit is established simultaneously .
“fromi the point 44. through the switch 17 by
“way of contact-terminals 21 and 22, magnet--

I3 ‘]'0
‘windings "35 and 36, green-light or caution-
ary.signal 14, conductor 38, contact-terminals

182 and’ 19% of switch 172, magnet-winding

402-of the switch 39%, red-light or danger sig-
1§
ing effects of the windings 36-and 37 oppose . -
and heutralize each other, and the winding 35
causes the core 34 to operate to the right and

-to set the pawl 33 in engagement with one of
‘the teeth of the ratchet 32 in readiness for

2¢ -

operation thereof. Energizing of the mag- -

‘net-winding 40% causes the switch 392 to
-open, and thereby prevents the establish-

ment of the circuits through windings 30*
and 23® and also through winding 242, while :

vhile 125
the block of single track is occupied by a cgr.

‘Thus when the switch 39% is open the signals

ate locked against changes in their indica-
tions, which might otherwise be caused by

the ‘connection of terminal piece 13* with 130
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~ to insure such connection for a period suf-
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47", 26%, and 24®,
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the branch 11 of the trolley-conductor by
means of a trolley-collector carried by a car
moving from the turnout at 6 to the block 7
of single track: When the devices oceupy
the positions just described, the green light
14 at the station 16 indicates that the block
7 of single track is occupied and that the car is
moving away from the turnout at5, and the
red light 15 at the station 16* indicates that
the car is proceeding toward this station.
No further operation of the devices occurs un-
til the car 1 enters the turnout at 6 and the
trolley-collector 4 connects terminal plate 122
with the branch 10 of the trolley-conductor,
whereby a circuit is established from the ter-
minal plate 122 through magnet-winding 412
of the switch 39* and magnet-winding 23° of
theswitch 172 totheground at G’. Switch 392
being open, its magnetizable core 422 1s raised ,
thereby preventing the core 432 of the switch
17* from being operated beyond a mid-po-
sition, as before described,on account of the
energizing of the winding 23*. The move-
ment of the switch 17 to a mid-position in-
terrupts the circuit of the red lamp 15¢, of the

winding 40%, of the green lamp 14, and the-

windings 35 and 36. Extinguishment of the
lamps 14 and 15* indicates at both turnouts

that the block of single track between is va-
cant. Deénergizing of the windings 35 and'

36 permits the winding 37 to move the core
34 to the left, théreby causing the ratchet 32
to operate through a distance equal to the

' pitch of its teeth and also causing the terminal

31 of the switch 26 to be moved a correspond-
ing distance, which, if only a single car had
previously entered the block 7 of single track,
would be sufficient to bring the terminals 25
and 31into engagement again and effect clos-
ure of the switch. Closing of the switch 26
completes the circuit of therestoring magnet-
winding 24 of the switch 17 and causes the
switch to be returned to the position shown in
full lines.- Interruption of the circuit of the

winding 40* has no effect u{;on the position of -

the switch 39°, because the winding 41° is
energized simultaneously with the winding
23* and retains the switch in its uppermost
position, while the terminal piece 12 is elec-
trically connected with the trolley-conductor,
the length of the terminal piece being such as

ficient to permit operation of the switch 26.
1t will be observed then that the function of
the winding 412 is to prevent closure of the
switch 39* during this period and until the
trolley - collector  disengages the terminal
plate 120 Upon deénergizing of the wind-
ing 41* the switch 39¢ is permitted to fall to

its lowermost position, whereupon a cireuit is-

established from the trolley-conductor 3 to
the ground at G’ by way of devices 45¢, 463,
Energizing of the winding
24% causes restoration of the switch 172 to the

.o 8

position shown in full lines. If a second car
enters the block 7 of single track from the
turnout 5 while the first car still occupies
the block, the circuit of the magnet-winding
30 will be established, due to the connecting of
the terminal plate 13 with the branch 9 of
the trolley-conductor, and the.pawl 28 will

65
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actuate the ratchet 27 and cause Separsation .

of the contacts 25 and 31 of the switch 26 &

distance equal to twice that by which they
were separated when only one car occupied
the block: The magnet-winding 30 will be
energized each time a car leaves the turnout
at 5 to enter the block of single track, and
the contacts 25 and 31 of the switch 26 will
be separated a predetermined amount for each
car . so entering. The windings 41* and
23% at the signal-station 16 will be energized
and the circuits of the windings 35 and 36 at
the signal-station 16 will be interrupted each
tinie a car leaves the block of single track to
enter the turnoutat 6. The winding 37 then
actuates its armature 34 and the pawl 33 to
cause rotation of ratchet 32 and movement of
the contact-terminal 31 of the switch 26 a cor-
responding distance toward the contact-ter-
minal 25.

indications of the signals 14 and 15* remain

unchanged while the block of single track i -

occupied by a car, and any numniber of cars,
not to exceed one less than the number of
teeth on the ratchet, may occupy the block
of single track simultaneously, but all must
leave the block before the signal-lights 14 and
15* become extinguished.

It will be observed that the arrangement

of the circuits and of the operating devices at-

the two signal-stations are symmetrical, anc
consequently cars may operate in both di-
rections and effect similar indications of the
signals—i. ¢.; a.car may leave the turnout at
6, moving to the left, and in so doing cause
indication by the cautionary signal 14% at the
station 16® in the rear and Indication by the
danger-signal 15 at the station 16 in advance
thereof. Itisalso to be noted that the means
for restoring the signals to conditions of no
indication are independént of gravity and the
action of springs and that they depend for op-
eration only upon the conditions of the con-
trolling-switches 17 and 172, which switches
are also actuated only by energizing of their
corresponding .operating msagnet-windings.
As a consequence the indication of the, sig-
nals will be the same after a temporary cessa-
tion of current in the track and troiley cir-
cuit and the subsequent restoration thereof.

If a car enters the block 7 from the turn-
out 5 at the same time that another- car
leaves the block and enters the turnout at 6,

‘the réspective operations of the two parts of
the switch 26 in directions to effect opening .

and closing thereof, resulting from ‘connec-
tions. of the terminal vlates 13 and 12 with

75
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85'
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ny means of this arrangement the
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100
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~:the trolley-conductor, do not interfere, as the | when a trolley=conductor is. not employéd 63
operating devices and their circuits-are inde-.i the signals-and the controlling devices there-

.pendent of one amother. : L
. The system is susceptible of many modifi-

s’ cations, and one which I have found useful is-

- indicated in Fig. 2, in which the core 34 is
sprovided with only two operating- magnet-
windings 51 and 52, respectively, the wind-
. .ing. 51:being for the purpose of setting the
10 -pawl 33 in position to actuate ‘the ratchet 32
- -and‘the winding 52 for the purpose of moving
the pawl -and causing .actuation of. the
-.ratchet -32. 'The winding 51 is provided

- with g sécond movable portion 53 of its mag-

15:netizable  core, which is adapted to effect
.;o'peﬁing of .a switch 54, that is located in the
eircuit’ of the winding 52 and that is nor-
mally maintained closed by a spring 55 In
_-this manner energizing “of the winding 52 is
prevented except when the winding 51 is de-
-energized, T :

-~ Since the réstOring mé‘gnet-'winding 24 for

‘theswiteh 17 is continuously energized when

20

.the bledk of single track is vacant, it may-be

25, desirable: to-introduce resistance into its cir-
-, euit , in -order to reduce to a very small
amount-the current supplied thereto under
%hese conditions. . If this is done; provision

. should also’be made for supplying more cur-
o rent to.the winding to effect movement of

#®witch occupies its normal position.. Inthe
:modification of Fig.-3 a resistance 56 is con-

.- nected between terminal pieces 47 and 31,
:35 respectively; of switches 39 and 26, which are
+closed when the block 7 is unoccupied, so as
40 establish a eircuit between the point 44 of

connection with the trolley-conductor and-
-theground at G through the winding 24 and

40" the ‘resistanceé 56. A connection 57 is also
-~ made between the terminal 31 of the switch
26 andterminal 58 of the magnet-winding

37,'so that if the switch 26 is closed while the

switch 17 occupies’ the position shown in
. 45 broken fines. & circuit will' be eéstablished
© momentarily from the trolley-conductor at
44, through the: switch 17, switch 26, and

winding.24 to the ground at G, the circuit be-

. .ing interrupted by the movement of the
so switch 17. It will be noted that this circuit
"." does.not include the resistance 56, and con-
sequently a greater force will be exerted by

" the winding 24 to-effect movement of the

. switch than would be the case if the resist-

55
) Tf desired, the lamp 15 may be connected
in shunt to the magnet-winding 40 instead of
in series therewith, and the lamp. 14 may-be

* likewise connected in shunt to either one or:
| are actuated upon ‘the passage of cars from -

While the invention has been shown and
described as aﬁplied to an electric-railway

6c both of the magnet-windings 35 and 36.

system, it- will be.understood that it may be
_ applied as well to other systems and that

" the-switch than-is supplied to it when the

ance were connected in circuit permanently. -

for may be supplied from any other suitable
source. - - - o v ‘
-Other modifications of the system than

_these herein shown and deseribed may ob-
.viously be made without changing the:fune-

tions of the devices or altering in a substan-
tial degree their modes of operation, and I
therefore desire my invention to be con-

strued, broadly, to cover such modifications.

W

" Ieclaim as my invention— ' -

70

75

1. In a railway-signal system, the combi- -

nation with turnouts, a block of single track,
and cars that operate thereon, of means. for

‘automatically indicating ‘a¢ the turnouts: the
“passage of cars therefrom to the single track,
means for terminating such indications only

after vacation of the single track by the cor-
responding number of cars, means for pre-

“venting changes in the indications while the.
“block of single trackis occupied by a car-and

a -single auxiliary conductor that connects
the means located at the respective turn-

“outs. ‘ '

2. In a railway-signal system, the combi-

8o

85

.90

nation with turnouts; a block of single track, -

and cars that operate thereon, of meanslo-

-cated at the turnouts for indicating whether
or nnot, the single track is occupied, means for:

recording the numbers of cars which enter
and leave the block of single track respec-
tively and whereby termination of the indi-

95

cations is caused to cccur only when the rec-
ords of the numbers of cars entering and leav-

ing the block agree, means for-preventing

changes in the indications whilé the single:

track is occupied by a car and-a single pux-
iliary conductor that connects the means lo-
cated at the respective turnouts. :

3. In a railway-signal system, the combi-

nation with turnouts, a block of single. track’

and cars that operate thereon, of a caution-
ary signal, a danger-signal, and ’controlling

| Hele]

105

means therefor that are located at. each .

turnout, a single auxiliary -coniductor that

“connects the controlling means, means for

causing setting of the signals upon passage of
cars from the turnouts to the block of single
track, and means for causing restoration of
the signals only upon passage therefrom of
all of the one or more cars that may have pre-
viously entered the block. ,

4. In a railway-signal system, the combi-

‘nation with turnouts; a-block of single track

and cars that operate thereon, of 'signal-sta-

tions and a single auxiliary conductor that
.connects the stations, each station comprising

a cautionary and a danger signal, means that

the turnouts to the block of single track for

causing setting of a danger-signal at the sta- -

tion in advaunce of a car and of a cautionary

110 -

115

120,

125

signal at the station in the rear of a car; and
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. the turnouts to the block of sinele track for
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‘nation with turnouts, a block of single track

of single track, and the other of which is en-

825,927

means for causing release of the signals only ! tions

uporn passage of all cars from the block of
single track that had previously entered it
5. In a railway-signal system, the combi-
and cars that operate thereon, of signal-sta-
tions and a single auxiliary conductor that
connects the stations, each station comprising
a cautionary and a danger signal, means that
are actuated upon the passage of cars from

|
-nation with turnouts, a block of single track i

causing setting of the signals, and means that
are similarly actuated for recording the num-
ber of ears that enteér the block. _

6. In a railway-signal system, the combi-
natton with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions and a single auxiliary conductor that
sonnectsthe stations, each station comprising
a cautionary and a danger signal, means that
are actuated upon the passage of cars from
the turaouts to the block of single track for
causing setting of the sjgnals, means that are
suuilarly actuated for recording the number
of cars that enter the block, and means that
are actuated upon the passage of cars from
the block of single track to the turnouts for
recording the nusaber of cars that leave the
block and for causing release of the signals.

7. In a railway-signal system, the combi-
nation with twnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions and a single auxiliary conductor ‘that
connects the stations, each station comprising
a cautionary and a danger signal, means that
are actuated upon the passage of cars from
the turnouts to the block of single track for
causing setting of the signals, means that are
similarly actuated for recording the number
of cars that enter the block, and means that
are actnated upon the passage of cars from
the block of single track to the turnouts for
recording the nwuber of cars that leave the
block, -whereby release of the signals is pre-
vented unless the respective records of the
numhbers of cars- entering and leaving the |
block becone equal, -

8. In a railway-signal system, the combi-

and cars that operate thereon, of signal-sta-
tions and a single auxiliary conductor that
connectsthestations, each station comprising
2 cautionary and a danger signal, a switch
For controlling setting of the signals, and
“agnet-windingsfor causing operation there- @
of respectively in opposite directions, one of
which is exergized upon the Passage of cars
fro:a the corresponding turnout to the block

ergized upon the passaze therefrom to another
turnout of all the cars that had previously
entered the hlock.

9. In a railway-signal system, the combi- [
nation with turnouts, a block of single track .
and cars that operate thereon, of signal-sta- |

| for that is energized and that

S

and a single auxiliary conductor that
connects the stations, cach station Comprising

. & cautionary and a danger signal, aswiteh for

controlling setting of the signals, controlling
magnet-windings therefor one of which is en-
ergized upon passage of cars from the corre-
sponding turnout to the block of single track,

O

and a switch for controlling the ~ircuit of the
other winding which is closed oaly during
vacancy of the block of single track.

10. In a railway-signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of sigral-sta-
tions and an auxiliary eonductor that con-
nects the stations, each station comprising a-
cautionary and a danger signal, a switch for

<controlling setting of the signals, controlling

magnet-windings therefor one of which is en-
vrgized upon passage of cars from the corre-
sponding turnout to the block of single track,
and a switch for controlling the circuit, of the
other winding which is caused to open upon
passage of cars from the corresponding turn-
out to the block of single track and which is
caused to close only upon passage therefrom
to another turnout of the same number of
cars as had previously entered the block. -
11. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions and an auxiliary conductor that con-
nects the stations,-each station comprising a
cautionary and a danger signal, a switch for
controlling display of the signals, magnet-
windings for
switch resectively ‘in opposite directions,
the circuit of one of which is established upon
the s-assage of cars from the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the other magnet-
winding, and a controlling magnet-winding
therefor that is energized and that causes
opening thereof ‘a predetermined amount

controlling operation of the
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each time a car passes from the correspond-

ing turnout to the block of single track. ‘

12. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions and an auxiliary conductor that con-
nects the stations, each station comprising a
cautionary and a danger signal, a switch for
controlling display of the signals, magnet-
windings for controlling oreration of the
switch Tespectively in opposite directions,
the circuit of one of which is established uron
the :assage of cars from the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the other magnet-
winding, a controlling magnet-winding there-
causes opening
thereof a predetermined amount each time g
car passes from the corresponding turnout to
the block of single track, and another con-
trolling magnet-winding that causes closing
thereof a-predetermined amount each time a
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-oar passes froni the block of single track to.
the non-corresponding turnout. .~ .
13.- In'a railway signal system, the combi-
.- -natien with turneuts, a-blocl: of single track
& and cars that operate thereon, of signal-sta-
." tions and .an-auxiliary conductor that con-
‘nects the stations; each station compr_isin% 8
- cautionary and a danifger signal; a switch for
f the signals, ‘magnet-
o windings. fot controlling operation of the
. switch Teshectively in -opposite directions,
the circuit of one of which is established upon
- the passage of cars from the turnouts to the
‘block of single track and vice'versa, a switch -

15 located in the circuit of the other magnet-

winding, a controlling magnet-winding there-
" for thatis energized and that causes opening
thereof a predetermined amount each time a
. car passes from the corresponding turnout to
the block of single track, and means for pre-
venting energizing thereof when the non-cor-
responding signal-controlling switchoccupies
a position to cause setting of the signals. -
14: In a railway signal system; thie combi-
nation with turnouts, a block of single track
and cars that oerate thereon, of signal-sta~
tions and an auxiliary eonductor that con-
nects the stations, each station comprising a

cautionary and a danger signal, a-switch for.

controlling disulay of the signals, magnet-.

windings for- controlling operation of  the:

switch respectively in- opposite direetions,
. the cireuit of one of which is established upon.
passage of cars from the turnouts to the.
« block of single track and vice versa, a switch
located in the circuit of the other magnet-

winding, a controlling magnet-winding there-’

for that is energized and that causes opening:

" thereof a predetermined amount.each time a

car passes from the corresponding turnout to
the block of single track, and means for pre-
- venting energizing thereof when a car is pro-

‘ceeding in the block of single track toward |
' ’ ‘nation with turnouts, a block of single track .

the corresponding turnout. A 4

. 15. In a railway signal system, the combi-
nation with turnouts, a block of single track-
and cars that operate thereon, of signal-sta-

_tions ‘and an auxiliary conductor that con-

‘nects the stations, each station comprising a.
cautionary and a danger signal, a switch for

- controlling disnlay of the signals, magnet-,
windings for controlling -operation  of;the.

- switch resoectively in opposite directions,
the circuit of one of which is established upen-
the passage of cars-from the turnouts to the.
Dblock of single track and vice versa, a switch
located in the circuit -of the-other magnet-
winding, that comprises independently-mov-
able terminal members one of which.is actu- |

65. ated upon passage of cars from the corre--

sponding turnout to the block of single track,
. and the other of which is actuated upon pas-:
sage of cars from the block of single track to.
the non-corresnonding turnout. L
. 16. Ina railway signal system, the combi- |

| cautionary and a

nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta--

tions and an auxiliary conductor that con-

nects thé stations, each station comprising &°
danger signal, a switch %0: 7

controlling disylay o% the signals; magnet-

windings for controlling operation of the:

| switch Tespectively in opposite directions;:

the circuit of one of which is established upon: -
the passage of cars from the turnouts tothe 75
block of single track and vice versa; and &:.+-
switch located in thecircuit of the othermag-"

‘net-winding that com rises.indépendently--
“movable terminal members one of which'is .

actuated upon passage of cars from the cor- 8a

-responding turnout.to the block of single -

track. R » g .
_-17. In a railway signal system, the combi-
nation with turnouts, a block of single track

and cars that oyerate thereon, of signal-sta- 85

tions and an auxiliary conductor that con--

-nects the stations, each station comy risin%-a )
cautionary and a danger signal, a switch for

controlling display of the signals, magnet- -

‘windings for controlling -oyeration of the go

switch respectively -in- opposite directions,
the circuit of one of which'is established upon
the passage of cars from the turnouts to the
block of single track and vice versa, and a

‘switch located in the circuit of the. other 95

magnet-winding  that eom;rises indegend-
ently-movable terminal members ' one of
which is actuated uj on j assage of cars from

the corresponding turnout to the block of -
single track and the other of which is actu- 100

“ated upon passage of cars from the block of

single track to the non-corresgonding turn-

 out, the ‘terminal members being brought

into engagement with each other only when
the -same number of cars have vacated the 105

‘block of single track as had previously en-

tered it.” - Y ST .
18, In a railway signal system, the combi-. -

and cars that operate thereon, of signal-sta- 1710

tions and an.auxiliary conductor that con-

nects the stations, each station com; rising-a
ocautionary and a dahger signal, a switeh for
controlling. display of the signals, magnet-
windings for- controlling. operation: of "the 115

.switch respectively. in .opyosite directions,

the circuit of bne of which is established uj on
the passage of cars from the turnouts to the

block.of single track and vice versa, a switch -
Tocated 1n"the circuit of -the other magnet- 120
winding that comprises independently-mov- -
‘able! terminal members; and & controlling
‘magnet-winding for one -of the.members
“which causes acfpation thereof upon the pas-
“sage of cars from the corresgonding turnout 25
- to the block of single track.: " o

19, In a railway signal system; the combi- .

‘nation with turnouts, & block of single track

_and:eazs that.operate thereon, of signal-sta- -
‘tions.and an auxiliary conductor-that con- 73
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nects the stations, each station comprising

.2 cautionary signal and a danger-signal, g

o

10

switch for controlling display of the signals,
magnet-windings for controiling operation of
the switch respectivelyinopposite directions,
the circuit of one of which is established upon
the vassage of cars from the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the other magnet-
winding that comprises independently-mov-

-able terminal members, a controlling mag-

net-winding for one of the members which

causes actuation thereof upon the passage of
~cars from the corresponding turnout to the

20

~nects the stations,
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located in-the

‘net-winding for one of -the
causes actuation thereof upon the rassage of -

S0

55

“block of single %

block of siffgle track, and means for. rrevent-
Ing energizing thereof when a car is proceed-
ing in the block of single track toward the
corresyonding turnout. o

20. In a railway signal system, the combi-
nation with turnouts, a block of single track
and: cars that operate thereon, of signal-sta--
tions and an auxiliary conductor that con-
each station comprising a
cautionary and a danger signal, a switch for
controlling display of the signals, magnet-
windings for controlling operation of the
switch respeciively in opposite directions,
the circuit of one of which s established uj on
the passage of cars from the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the other magnet-
winding that com rises ndependently-mov
able terminal members, a controlling mag-
net-winding for one of the members which

causes actuation thereof upon the passage of

cars from the corresy onding turnout to the
block of single track, and a controlling mag-
net-winding for the other member that causes
actuation thereof upon the passage of cars
from the block of single track to the non-
corresponding turnout. B
21."In a railway signal system, the combi-,

nation with turnouts, & block of single track

and cars that operate thereon, of signal-sta-
tions and an auxiliary conductor that con-
nects the stations, each station COMPpTiSing a,
cautionary and a danger signal, a switch for
controlling display of the signals, magnet-
windings for controlling operation of the
switch. respectively

the circuit of one of which is established uion
the passage of cars from the turnouts to the
block of single track and vice versa, a switch
circuit of the.
winding that comprises independently-mov-
able terminal members, a controlling mag-
members “which
cars from the corresponding turnout to the
block of sing}-e’-t-rack, means for ‘causing actu-
ation of the other member, and & agnet-

‘winding for cansing operation of the actuat-

the gassage of cars from the

Ing means upon ) Y
ack£0 the non-corres- ondg

ing turnout,’

in opposite directions,

other magnet-:

22, In a rajlway signal system; the combi-
nation with turnouts,.a block of single track
and cars.that operate thereon, of signai-sta-
tions and an auxiliary -conductor that con-
nects the stations, each station com) rising: a
cautlonary and a danger signal, a s‘witch’*%or,
cortrolling display of the signals, magnet-

windings for controlling operavion of the.

switch- respectively in opposite directions,
the circuit of one.of which is established ugon
the passage of cars from the turnouts to the
block of single track and vice versa; a switch

located in the circuit of the other magnet- -
winding that comprises independently-mov- -

able terminal members, a controlling mag-

N4

70

Bp

‘net-winding for one of the members which .

_causes actuation thereof

block of single track, means for causing actu-
ation of the other member, a'magnet-wind-
'ing for causing operation of the actuating
‘means upon the passage of
block of single track to the non-corresy.ond-
ing turnout, and another mafgnet-winding‘for
causing restoration of the ‘actuating means;

23. In a railway signal system, the combi-
nation with furnouts, a block of single track
-and cars that operate
tions and an auxiliary conductor that con-
nects the stations, each station comprising o

cautiorary and a danger signal, a switch for-
of the signals, operating

controllirg display
and restoring megret-windings therefor, and
a switch that prevents energizing  thereof

when ‘the signal-controlling switch -at the

non- corresponding station occupies & non-

corresponding position to that in‘ the same

station except upon passage of carsfrom the

I upon the passage of-
cars from the corres; onding turnout to the-

¢ars from the

thereon, of signai-sta-

85

‘90 |

block of single track to the corresponding -

turnout and that also prevents tull operation
of the signal-controllir g switch urder liks
conditions, o

24. In a railway signal system, the combi-
nation with turnouts, a block of sirgle track

and cars that operate thereon, of signal-sta--

tions and an auxiliary conductor . that con-
nects the stations, each station comprising a
cautionary and a danger signal, a switch for
controlling display of the ‘signals, operating
and restoring magnet-windings therefor, ani
a switch located in the circuits thercof hav-
Ing an operating magnet-winding that is en-
ergized when the signal-controlling switch at
the non-correspending station occupies a po-
sition for causing display of the signals and a
retaining-magnet windin g therefor that is en-
ergized only upon the passage of cars from

the block of single track to the corresponding
turnout, '

25. In a railway signal sys'témv, the combi-

nation with turnouts, a block of single track
and cars that operate thereon, of sigral-sta-
tiors and an auxiliary conductor.that: cor-
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nects fhe stations, each station comprising s, |,

captionary and a danger sigoal, & switch for
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controlling display of the signals, operatirg

and - restoring magnet- Whldl_IO‘S therefor a

switch for controlling the 01rcu1t of the re-

storing macrnet—wmdmg and .a switch lo-
cated in the circuits of the smn‘d controlling

switch-windings that prevent% full operation
the corlespon(hng sighal - controlling
switch urtil after the operaﬁion of the re-

--storing magnet-winding-controlling switch.

Io0

I5

26. "The combination with a branched sup-

ply-conductor’ and movable current-collec-

tors to engage therewith, of signal-stations

and a single auxiliary conductor that’ con-

neets the stations, each station comprising a

cautionary and a danger signal, means for
causing display of the 51gnals upon the pas-

" sage of current collectors from a branched to

20

25

an unbranched portion of the supply-con-

ductor, and means for preventing resetting"

of the signals'except when all of the one or
more current-collectors that had previously
passed from’ a branched to an unbranched
portion of the ' suppiy - conductor” have
passed from the unbranched portion to. the
next branched portion.

27. The combination with. moving wvéhi-

cles, signal - stations at Intervals along the
path of movement thereof, and a smcle sig-

) nal conductor that oonﬂects the statlons of

30
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“of the one

means for causing display of signals at the

stations when one or more- vehicles are lo-
cated between the same, and means. for ter-
nminating display of the signals only when all
or more vehicles have vacated the
interval between the stations.

28. The combination with moving vehl—
cles; signal - stations at intervals along the
path of movement thereof, and a single sig-
nal-conductor that connects the stations, of

nieans for causing display of signals -at sue-.

cessive stations when a car passes”-one of
them toward the other, means for recording
the passing of a given station hy:one or more
vehicles and the arrival therévf at the next
station and for causing termination of the
display of the signals only when the records
of the numnbers of depar ting and arriving ve-
hiclés agree

29. The combination with mowving Vehl—
cles, signal - stations at intervals alonfr the
path of movement thereof, and a sinOIe sig-
nal-conductor that connects the statlons of
means for. causing display of signals at the
stations when one or more vehicles are lo-
cated between the same, means for terminat-

ing display of the signals only when all of the

one or more vehicles have vacated the intér-
val between the stations, and means for pre-
venting the departure of a vehicle from a sta-
tion that is being approached in the oppestte
direction by another vehicle from effecting a
change in the indications of the signals.

30. The combination with moving vehi-

‘cles, signal - stations at intervals along the .

path of movewment thereof, and a single sig-

825,027

nal-conductor that connects the stations,
switches at- the stations for controlling dis-
play of the signals, and operating and restor-'

Ing 1mmnet—wmdmgs therefor the former of

which “are energized when vehicles: depart
from the corresponding stations, and the lat-

~ter of which are energized only when the

same number of Veh‘wles have arrived at a
given station as had prevmusly departed

from a preceding station.

31. The combmatlon with moving vehi-
cles, signal - stations:at intervals along the
path of movement thereof, and a single sig-
nal-conductor  that connects ‘the statxons

switches at the stations for controlling dis-

play of the signals, operating and restoring
magnet-windings. therefor the former of
which are energized when vehicles' depart

from the corresponding stations, and the lat-

ter of which are-energized only when the

-same number of vehicles have arrived at a

given station as had previously departed
f1 om a pr ecedmoP station,-and means for pre-

-venting energizing of said ‘windings in a sta-

tion: that is heing approached by wvehicle.

32.. The. combination with moving vehi-
cles; signal-stations at intervals along the
p%th of movement thereof, and a smgle sig-
nal-conductor that connects the stations,
switches at the stations for controlling dis-
play of the signals, and operating-and restor—
ing magnet- wmdmgs therefor the former of
which are energized when vehicles depart
from the cou‘espondmor stations, and the lat-
ter of which are energized when vehicles ar-
rive at the non- corre%pondlnw stations.

33.- In a railway signal system, the combi-

nation with turnouts,’ a block of single track"
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and cars that operate thereon, of signal-sta- -

tions at the turnouts each of which comprises

a cautionary and a danger signal, a signal-.

controlling switch, operating a,nd restoring
magnet- Wmdmcrs therefor a switch in the

circuits thereof and a mawnet -winding there-

for' whereby the switch is Tnaintained in open
position when the black of single-track is oc-

cupied by a car traveling toward the corre-.

sponding turnout.

34. In a railway signal s ystem the combi-
nation with. tumouts a block of single track,
and cars that operate théreon, of means for
automatically indicating at the turnouts the

-passage of cars therefrom to the single track,

means for terininating such indidations only
after vacation of the single track by the cor-
responding number of cars, means for pre-
venting the entering of the block by a car go-

ing in the opposite direction to one which al-

ready occupies the block from causing a
change in the indications and a single auxil-
iary conductor that connects the means lo-
cated at the. respective-turnouts.

35. In a railway signal system, the combi-
nation with turnouts, a block of single- track,
and cars that opera,to ‘thereon, of means lo-
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- and cars that operate thereon, of signal-sta-.
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. of a predetermined
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.controlling display o
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cated-at the turnouts for indicating whether
or not the single track is occupied, means for
recording the numbers of cars which enter
and leave the block of single track respec-
tively and whereby termination of the indi-
cations is caused t0 oceur only when the rec-
ords of the numbers of cars entering and leav-
ing the block agree, means for preventing the
entering of the bloek by a car going in the
opposite direction to one which alreac ¥ 0ccu-
pies the block from causing a.change in the
indications and a single auxiliary condizctor
that connects the means locater! at the re-
spective turnouts. ‘

36. In arailway signal system, the combi-
nation with turnouts, a block of single track
tions and an auxiliary conductor that con-
nects the stations, each station comprising a
cautionary and a danger signal, a switch for
controiiing display of the signals, magnet-
windings for controlling operation of the
switeh rtespectively in -opposite directions,
the circuit of one of which is established upon
the passage of cars from.the turnouts to the

‘block of single track and vice versa, a switch

located in

the circuit of the other magnet-
winding,

and meansfor causing opening there-
amount each time a car
asses from the correspondjng turnout to the
glock of single track. S

- 37. In a railway signal system, the combi-

‘mation with turnouts, a block of single track

and cars that operate thereon, of signal-sta-
tions and an auxiliary conductor that con-

Tects the stations, each station comprising a

cautionary and a danger signal, -a switch for
controlling display of the signals, magnet-
windings~ for controlling operation -of the
switch respectively in opposite directions, the
circuit of one of which is established upon the
passage of cars from. the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the. other magnet-
winding, and meansforcausingopeningtﬁer&
of a predetermined amount each time a car
gasses from the corresponding turnout to the
lock of single track, and means for prevent-
when a car is proceed-
Ing in the block of single track toward the
corresponding turnout, : '

38. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions and an auxiliary conductor that con-
nects the stations, each
cautionary and a danger signal, a switch for
_the signals, magnet-
windings for- controlling operation of the
switch respectivelyin opposite directions, the

circuit of one of which is established upon the .

Passage of carsfrom the turnouts to the block
of single track and vice versa, a switch lo-
‘cated in the circuit of the other magnet-wind-

.ing, means for causing opening thereof a pre-

station comprising a.

2

[ determined amount each time a car passes

from the corresponding turnout to the block
of single track, and means for causing closing
thereof a predetermined amount eac time a
car passes from the block of single track to
the non-corresponding turnout, .

39. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions at the turnouts each of which comprises
a cautionary and a danger signal, a switch
for controlling display of the signals, magnet-
windings for- controlling operation of the
switch respectively in opposite directions,the
circuit of one of which is established upon the
passage of carsfrom the turnouts to the block
of single track and vice versa, a switch lo-
cated n the circuit of the other magnet-wind-
ing, a controllin magnet-winding therefor
that is energizec% and that causes opening
thereof a predetermined amount: each time a
car passes from the corresponding turnout to
the block of single track, and
venting energizing thereof when the non-cop-
responding signal-controlling switch occupies
& position to cause setting of the sienals,

~40. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions at ‘the turnouts each of whioh com-
prises a cautionary and a danger signal, a
switch for controlling display of the signals,
magnet-windings for controlling operation
of the switch respectively in opposite direc-
tions, the circuit of one of which is established
upon passage of cars from the turnouts to
the block of single track and vice versa, 4
switch located in the circuit of the other mag-
net-winding, a controlling magnet-winding
therefor: that is energized and that causes
opening thereof a predetermined amount
each time a car passes from the corresponding
turnout to the block of single track, an
means for preventing energizing thereof when
& car is proceeding in the block of single
track toward the corresponding turnout.

41. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions at the turnouts each of which comprises
a cautionary
for controlling display of the signals, magnet-
windings for’ controlling operation of the
switch respectively in opposite directions, the
circuit of one of which is
passage of cars from the turnouts to the
Elock of single track and vice versa, g switch
located in the circuit of the other magnet-
winding, that comprises independently-mov-
able terminal members one of which 15 actu-
ated upon passage of cars from the corre-
sponding turnout to the block of single track,
and the other of which is actuated upon pas-
sage of cars from the block of single track to
the non-corresponding turnout.

means for pre-

and a danger signal, a switch-
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42. Inarailway signal system, the combi- |

_ nation with turnouts, a block of single track |

10
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. single trac
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_ently-movable terminalmembers one of which

‘which'is actuated upon passage of cars from

“the switch respectivelyin'opposite diréctions,

and cars-that operaté thereon, of signal-sta-
tions at the turnouts each of which comprises
a eautionary and a danger signal, a switch
for controlling display of the signals, magnet-
windings for controlling operation of  the
switch respectively in opposite directions,
the circuit of one of which 1s established upon. |
the passage of cars from the turnouts to the |
block of single track and vice versa, and a
switch located -in the ecircuit of the other
magnet - winding that comprises’ independ-

is actuated upon passage of cars from the cor- !
responding turnout to the block of single :
track.

~43. In arailway signal system, the combi-
nation with turnouts; a block of single trick
and cars that operate thereon, of signal-sta-
tions at the turnouts each of which com-
prises a cautionary-and a danger signal, a
switch for controlling display of the signal,
magnet-windings for controlling operation. of |
the switch respectivelyin opposite directions,
the circuit of one of which is established upon .
the passage of cars from the turnouts to the
block of single track and vice versa, and a
switch located in the circuit of the other:
magnet-winding that comprises independ-
ently - movable terminal members one of

the corresponding turnout to the block of
single track and the other of which is actu-
ated upon passage of cars from the block of
to the non-corresponding turn-
out, the terminal members being brought
into engagement with each other only when
the same number of cars have vacated the
block of single track as had previously en-
tered it. - _ _ ’

44, In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that operate thereon, of signal-sta-
tions at the turnouts each of which com-
prises a cautionary and a danger signal, a

switeh for controlling display of the signals, |-

magnet-windings for controlling operation of

the.circuit of one of which is established upon
the passage of cars from the turnouts to the
block of single track and vice versa, a switch

logated in the circuit of the other magnet-

825,927

winding that. comprises independently-mov-
able terminal members, and means whereby
one of the mrmbers is actuated upon the
passage of cars from the corresponding turn-
out to the block of single track.

- 45. In arailway signial system, the combi-
nation-with turhouts, a block of single track
and cars that operate thereon, of signal-sta-
tions at the turnouts each of which com-

prises a cautionary signal and & danger signal,

a switchfor controlling display of the signals,
magnet-windings for controlling operation
of the switch respectively in opposite direc-

‘tions, the circuit of one of which is estab-

lished upon the passage of cars from the turn-
outs to the block of single track and vice

-versa, a switch loeated in the circuit of the

other magnet-winding that comprises inde-
pendently-movable terminal members, a con-
trolling-magnet winding for one of the mem-
bers which causes actuation thereof upon the
passage of cars from the corresponding turn-

55
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out to the block of single track, and means -

for preventing energizing thereof when a car.

is'proceeding in the block of single track to-
ward the corresponding turnout,. '
46. In a railway signal system, the combi-
nation with turnouts, a block of single track
and cars that.operate thereon, of signal-sta-
tions at thé turnouts each of which com-
prises a cautionary and a danger signal, a
switch for controlling display of the signals,
magnet-windings for controlling operation of
the switch respectivelyin opposite directions,
the eircuit of one of which is.established upon
the passage of cars from the turnouts to the
block of single track and vice versa, a switch
located in the circuit of the other magnet-

‘winding that comprises independently-mov-
“able terminal members, means whereby one
.of the members is actuated upon-the passage

of carsfrom the corresponding turnout to the
block of single track, and means whereby the
other member is actuated upon the passage

In testimony whereof T have hereunto sub-
scribed my name this 31st day of July, 1905.

CARL P. NACHOD.,

Witnesses: .
. Orro 8. ScHARER,
Birney Hinms.
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‘of cars from the block of single track to the -
_non-corresponding turnout.
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