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To all whom & may coneern: |
Be it known that I, Jacos B. StrusLE, of
Swissvale, Allegheny county, Pennsylvama,
“have invented a new and useful Alternating-
surrent - Block -Signaling System, of which
the following 1s a full, cleay, and exact de-
scription, reference heing had to the accom-
panying drawings, forming part of this speci-
fication, in which— -
Fieures 1, 2 and '3, are diageains showing

three different arrancemoents of creults and.
'

operating devices embodying 1y invention.

My mvention has relation to analternating
current block sigauling systep, ‘and s de-
signed to- provide wcans for controlling the
operation of the distunt signals without the
use. of wires extending back from the home
signals to the corresponding distant signals.

I accomplish this object by the provision of |

). relays and controlling circuits therefor, so ar-
ranged that the supply of-current for.the dis-

tant signals 1s cut.off and the signals are held |
at caution position until the corresponding:

home” signal has cleared, with nieans for
thereby restoring the current supply to the
distant sighal and clearing 1t. o
~ The precise nature of my invention will be
best understood by reference to the accom-
panying drawmgs m which L have shown
several different embodiments thereof, and
which will now be described, it being pre-

nused:-however, that the invention s suscep-

til:le of various changes and of other enibodi-
ments, without departing from its spurit and
scope, as defined in the appended clanns.
Referring first to Fig.'1 of the drawings,
A, C, D are three successive sections of a rail-
way track, insulated one from. another, as
indicat- I, The sections A and C constitute
portion~ of one and the same block, whieh is
cuarded by the hdme signal 4.
| D constitutes the first section or subdivision
.of the next block, which is guarded by the
home .signal . 5 15 the distant signal for
the last named block, "and which, in the
forms of my invention shown in Figs. 1 and 2,
is mounted on a séparate.pole or support lo-
cated beyond the home signal 4 in the direc-

tion of travel of the trains, G is a generator
of the alternator type which supplies signal-

ing current to the track through the line con-
ductors 7-and the transformers T and T2
The transformers T, T supply current respec-
tively to the sections A and C. The trans-
former T? has one secondary winding ¢ which

The section |

 is also arranged to supply ‘current to tne sec-
tion' A, and another winding ¢ which sup-

plies current to-set and hold the distant sig-
nal 5 at clear pésition. 2 designates a relay
of the motor type, having the winding of 1ts

~armature connected across the rails of track
section” A and its field winding 2* in series

with the secondary #* of the transformer T.

Relay 2 has two positions, the one shown i

the drawing in which the contact arm 2% ac-
tuated thereby is in position to close the cir-
cuit for the slow release relay S, which m
turn is in position to close the circuit for the

- home signal 4; and another position in which

sald circuit is opened. S 1s a second re-

lay, of the vane type which 1s connected in

multiple with the relay coil 22 for'a purpose
}Jresently to be described.
1as 1ts armature winding connected across

the rails of track section C, and its field 3* in
‘8 multiple circuit to the secondary. winding

t' of transformer T2 - The relay 3 is prefer-

 ably of the type having a wire wound field

and armature, and having three positions;
that s to say, arranged 1o control a circuil in
each extreme position, and an intermediate

i position in which all the circuits which 1t con-

trols are opened. It has one contact arm 3b

in series with the circuit: which controls the

distant signal 5, and another contact. arm 3°
which controls contacts in series with the
transformer secondary £ Arin 3¢ has also
front and back contacts in parallel so that
when in either of its extreme positions, the
circult of the secondary ¢ will be closed. " R

‘wherever seen indicates resistance.. P is a

pole changer actuated by the home signal 6

to reverse the polarity of the track section €.
The position of the pole changer determines-

the polarity or phase relation of the current

in the rails of section CC and in the armature.
of the relay 3 with relation to the currént in
the field windimg 3%, and therefore deter-
mines the direction of rotation of the arma-

ture, The resistance R serves the purpose
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3 1s a relay which -
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of preventing an excessive flow of current
from the track “transformers to the ralls °

- when a track section 13 occupied by a tram.
It will be understood  that m practice, .

home signal 4 will actuate a corresponding

pole changer for the preceding track section;

also that the signal 6 and track section .I)
will have a relay corresponding to the relay
2. To simplify. the drawinygs, these have
been omitted. S o
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Supposing a train to be passing from left to
right on the drawing, the action is as follows i-—
As soon as the train enters the track section
A, the armature of relay 2 is short circuited,
and relays 2 and S move to open cireult POS1-
tion, and set signal 4 at daneer. When the
train enters section (), the armature of the
relay 3 is short cirenited, and the relay as-
sumes its middle position which opens all its
contacts, thus setting the distant signal 5 at
.aution and also cutting off the supply of
current to the track section A, When the

train enters scetion D, the home signal 6 1s

sot at danger and the pole changer P is there-
hy shifted to supply current to the track sec-
tton € in an opposite direction.
aizes the relay-3 in such a manner as to close

the contact arm 3¢ against its back contact

but to retain in its open position the contact
arm 3° which controls the actuating circut
of the distant sienal 5. The home signal 4

is now again supplied with current from the

track circuit, and goes to clear position.
When the train passes off from the ‘-)lnuk D,
the home signal. 6 clears, and the pole
changer P is shifted to its original position.
The current in the armature 3 is therefore
again reversed and its armature turns in the
reverse direction, thereby closing contact
arm 3° and moving contact arm 3¢ against
its front contact, The closing of contact
arm 3® supplies current to the distant signal
5, which then clears; the supply »of current

to track section A being continued through

the arm 3¢ The “momentary interruption
of the current supply to track circuit A
while the relay 3 is shifting, is bridged over

by the vane relay S. This is due to the fact

that this relay has a slow release by reason
of the inertia of the moving element, its con-
tact being so designed that a slight move-
ment of the vane will not open the circuit;
that is to say, before the vane can move far
enough to open the signal circuit, the cur-

rent is reéstablished in its winding which re-

turns the vane. to its fully closed position.
Tf the home signal were of the ordinary slot-
controlléd type, the momentary opening
which would occur without the relay S dur-
ing the shifting interval of the relay 3, would
' to go to danger in the face of

a possible approaching train. Ths would. be
undesirable even -though the signal immed-
a:(,e’[l(}fl returned to the cf{e;ar position.” o
e arrangement shown in Fig. 2 is simular

to that shown in Fig. 1, except that the por-
tion of the track corresponding to section A
of Fig. 1 is divided into two sections A and B,
and another relay 2/ is employed, having s
armature winding connected across the rails

of section B and its field coil supplied by &

secondary ¢ of a transformer T’. . The con-

tact arm 2¢ of this relay is shown as having

both back and front contacts.

This enher-

Thome signal 4,

‘the secondary of a transformer T?, (t

899,353

lows:-—-When the train enters section A,
home signal 4 is put at danger as above de-
seribed.  As the train enters section B, the
relay 2 is deénergized thereby cutting off the
supply ot current from th. section A. The
contact arin 2¢ in falling against its back
contact forms a shunt for the section A
against any possibility of current reaching

70

said section from the adjacent track circuit.

This back contact feature may, however, be
omitted, as it is merely an added precaution.
As the train enters the section C, the arma-~
ture of the three-position relay 3 assumes 1ts
middle, or open-contact position, which puts
the distant signal 5 to caution and cuts off
the supply of current tosection B.  The home
signal 4 remains at danger. As the train
enters the section D, home signal 6 1s put to
danger, and the pole changer P is shifted,

thus reversing the current in section C and in
This relay 1s now

the armature of relay 3.
actuated as in the form first described, to
continue the interruption of current to the
distant signal 5, but to close the supply . of
current to track section B, Relay 27 1s now
again cnergized, and thereby supplies cur-
rent to the track section A and clears the
| As the train passes out of
the block D, hame signal 6 is thereby cleared,
which again actuates the pole changer P and
reverses the relay 3. The latter now closes
the controlling cireunit of the distant signal 5
and clears it, and also closes to section B the
supply of current. The momentary inter-

ruption of current by another contact while.

the relay 3 is shifting may cause the relay 2°
to momentarily open and thus momentarily
interrupt the current in section A, The re-
lay S will, however, act tn the manner before
described to prevent the opening of the cir-
cuit of the home signal 4. "

In the arrangement shown in Fig

which is similar to the relays 3 of the other
two forms has its armature connected across
the track section A, and its field suprlieéd b

| 1¢ track
having its secticns shmilar to Fig. 1). Arelay
3¢ similar to the reluys 3 has its armature
connected across the rails of the section B
and both contact arms 3¢ and 3" of this relay
have front and back contacts, arranged to re-
verse the current flowing from one secondary
of the transformer T* to the track section A.

in sories with the field winding of the relay 3*.

| . 3, the
‘home and distant signals are both placed. at
the entrance to the block and n relay 37
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The other secondary of the transformer T*i1s .

" The home and distant sigrials 4 and 5 hav- :

the secondary of the transformer T?, the cir-
cuit braneh which supplies the distant signal
being carried through the contacts controlled
by the relay arm 3%, while the branch which

supplies the home signal actuator 18 carried

The operation of a passing train is as fol- | through the contact of the vane relay S,

f

“ing.their actuators connected in parallel with- -
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- whose Wind-ihg is completed th‘rough‘ the x:'e-'! |

10

15, : _
from the section A and the signals 4 and 5

20

- assumes its other circuit closing position and

25

30

35

~ apparent to those skilled in the art, since it
‘eliminates the line wires for the distant sig-
40

45

o0
~used;, and the circuits can he changed in'!
‘many ways, so long as the principles of my i

06

- tional track circuits. for sald signals, relays
controlled by the track circuits for control-
60
_ control the supply of current to the home-

¢

. In Fig. 2, corresponding parts have been
~ given the same reference characters as in Fig.

- cistinguish parts not present or having a dif-

“ters section A, all contacts of the relay 3’ and

~section D, the home and distant signals 6
~and 6* go to danger, and the pole-changer P

circuit of the distant signal 5, but closes the

sition. ‘When the train advances beyond
~section D, home signal 6 clears, and shifts the
- pole changer P. This reverses the operation
of relay 3% and thereby of relay 3’. This
‘closes the circuit of “distant signa] 5, which '-_

by the slow-release relay 8. -

. Many chn-nﬁas may be made. in my inven- |

I'named.rela.ya; substantially as described. |

) a - .
W N ":-._r_J )
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~ seesss g

lay contact arm 3". In this figure, as well as

1, in order to avoid confusion, and different
reference characters have been employed to

ferent function. . o | |
~ The operation of the arrangement shown
in Fig. 3 is as follows:—When the train en-

S are opened and both signals 4 and 5 go to
danger. When the train enters section B,
relay 3 also assumes its intermediate or open
contact position, so that current is cut off

remain at danger. When the train enters

18 shifted to reverse the current supply to the
section B.  This reverses the relay 3%, which .

reverses the direction of current supplied to
the track section A. Relay 3" is therefore.
actuated in the reverse direction to close its

other set of contacts. This retains open the

circuit of home signal 4 by way of slow-re-
lease relay S, and this signal goes to clear po-

now clears, home signal 4 being held at clear

The advantages of my invention will be

nals, while at the same time the home signals
are held at clear while the distant signal con-
trolling relays are shifting, by means of the
slow release relays. =~ — = T
tion. - Thus the several different types of re- |
lays may be of any known character suitable

for the purpdse. These relays may assume | -
thelr ogen.-circuit ]f:)os“it,ions either by gravity
orbyt - ' A

the action of & spring. - R
Various forms of pole changers ma¥ be |

invention as defined in the appended claims
are retamne«d. - . |
What I claim is:— SR
1. In ap alternating current block-signal- -
ing system, home and distant signals, sec-

ling the- home signals, other relays which
signal controlling circuits, and means con-

trolled by the.movements of the home sig-
nals for reversing the polarity of the last

4

2. In an alternating current block-signal-
ing system, home and distant sjgpals, sec-
tiomal track circuits for said signals, relays
controlled by the track circuits for control-

ling the home signals, other relays which 7¢
~control the supply of current to the home-

| signal controlling circuits, and means con-
‘trolled by the movements of the homie sig-

nals for reversing the ‘polarity of the last
named relays, such relays being connected 73
across track sectionswhich are independent

- of the sections to which the home-signal con-
trolling relays are connected; substantially
‘as described.. - - - RTINS

. 3. In an alternating current block signal- #0
Ing system home signals, controlling circuits
and actuating devices therefor controlled by
the pegssage of trains into and out of the
blocl]{)ﬂ',* distant’ sigmals, controlling circuits *~ .
therefor which are connected to different 85
sections of the track than those to which the
controlling circuits for the home signals are

connected, reversing relays for controlling
the (:urrent-aupply to the track sections to

which the circuits of the distant signals are o
conneeted, and pole-changing means oper-
ated by the home signals for effecting the re-
versals of the said relays: substantially as
~ 4. In an alternating current block signal- 95

ing system home signals, controlling circuits

‘and actuating devices therefor controlled by
the Eassag'e of trains into and out of the
SJ

bloc ~.distant signals, controlling circuits R
therefor which are connected to. different 100

sections of the track-than those to which the

controlling circuits for the home signals are.

connected, reversing relays for controlling
| the current supply to the track sections to

which the circuits of the distant signals are 105
conhected, and pole-changing means oper-
ated by the home signals for effecting the re-
versals of the -said relays, together with
means for preventing the opening of the’
home signal circuits while the said relays are 110
reversing; substantially as described.
5..In an alternating current block signal- -
ing system, home signals, controlling circuits
and actuating devices therefor controlled by
the passage of trains into and out of the 115
blocks, distant signals, controlling ecircuits

therefor which are connected to different

sections of the track than those to which the
controlling circuits for the home signals are

connected, reversing relays<for controlling 120

the current-supply to the track sections to
which the circuits of the distant signals are
connected, and pole-changing means oper- |
ated by thte home signals for effecting the re- .

‘versals of the said relays, together with slow- 125

motion relays in the home'signal circuits for
preventing the opening of such circuits while
the said relays are reversing; substantially -
as described. | . o '
6. In a block-signaling system of the char- 130
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~ acter described, a sub-divided track circuit,

home signal controlling relays connected

~across the rails of some of the track circuits,

10

1

20

25

30

- acter described, a distant signal controlling |
‘relay of the reversing type, having one of its

35 windings connected across the rails of an.

sulated track section, a home signal having |

distant signal controlling relays connected

across the rails of different track sections,

and having an open circult position, a posi-

“tion in which the proper home signal circuit

is maintained closed while the distant signal

‘circult 1s open, and a third position in which
both said circuits are closed, and pole chang-

ing means operated by a home signal in ad-
vance for effecting a reversal of the said re-
lays; substantially as described.

7. In a block-signaling system of the char-
acter described, a sub-divided track circuit,
home signal controlling relays connected
across the rails of some of the track circuits,
distant signal controlling relays connected

“across the rails of different track sections,
and having an open circutt position, a posi-

tion in which the proper honte signal circuit
18 maintamned closed whibe the distant signal

circuit is open, and a third position.in which

both said circuits are cilosed, and pi:le chang-

-ng means operated by a home signal in ad-

vance for effecting a reversal of the said re-

lays, together with auxiliary rela,fys for pre-

venting the home signal circuits from open-
ing while the corresponding distant signal
relays are -reversing; substantially as de-
scribed. - o -
8. In a block-signaling system of the char-

insulated track section, and controlling the
supply of current to the next preceding in-

~a controlling relay controlled by the last

40

named track section, said reversing relay

~having one position in which current 1s sup-

- 4b

50

plied to the preceding track scction and also

to the distant signal actuator, another posi-

tion in which both these circuits are opened,
and a third position in wliach the supply cir-
“cuit for the preceding track section'is closed,

but the distant signal actuator circuit is

open, and nicans controlled by the home :

signal for shifting said relay from the first tc

the third positions and reversely; substan-
tially as described. - |
9. In an alternnting current signaling sys- |

!

¥
3
1
]

]
L]
3

J
i
I

tem, a sub-divided track circuit. a distant
signal controlling relay having a . winding
connected across the track rails of one sec-
tion and arranged to be short circuited by

55

the presence of a train in said section, to .

thereby open all the circuits which it controls,

| & home signal having a controlling relay
. connected across the preceding track section
and having its current supply controlled by .

the reversing relay, and means copt-mllf__ad
by a second home signal for reversing said

60

relay to.control the supply of current to the -

preceding track section and also-to the dis-

‘tant signal actuator; substantially as de-

scribed. S
- 10. In an alternating current signaling

65

system, & sub-divided track circuit, a dis-

tant signal controlling relay having a wind-

ing conrmected across the track rails of one

section and arranged to be short circuited

‘by the presence of a train in said section, to
“thereby open all the circuits which it con-

trols, a home signal having a controlling re-
lay connected across the preceding track

“section and having its current supll)ly con-
trolled by the reversing relay, and ncans

controlled by a second home signal for re-

versing said relay to control the supply of
current to the preceding track section and

70

78

80

also to the distant signal actuator, together

with means for preventing the first named-
home signal from going to danger whilb the

said relay, is reversing; substantially as de-

seribed. |

11. An alternating current bluck-éignaling

system, having its blocks subdivided, a relay

controlling the home signal for each block,

and'connected across the rails of one of the

block divisions, a second relay connected

across the rails of the adjacent block division

and controlling the supply of signaling current
for the home signal controlling relay, means

for controlling the second relay, a distant

signal, and nieans controlled by the second

85

90

9o

relay for controlling the distant signal; sub- -

stantially as described.

In testimony whereof, I have hereunto Set_

C - JACOB B. STRUBLE.
"~ Withesses: T
D. J. MoCanrruy,
JINo. D. Tayron.

nmy hand.
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