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To «ll whom 1t 1y CONCETIL:

Be it known that I, Troyas Harson JoNis,
tramway engineer, a subject of the King ot
(ireat Britain and Ireland, residing at The
s Town Hall, Portsmouth, in the county ot
Hants, Imwldnd have mvented certaln new
and useful - Immm ements in and Relating to
Signaling on Electric-Traction Systems, (101
which I have made application for Lettm% Pat-

(o ent in (3reat Britain, No. 26,744, dated De-

[ 5

“cember 31, 1901,) of which the following 1s a

apeclhcatmn

My invention relates to improvements in
apparatus for signaling on electric-traction
systerms and flpplmnces tol use therein.

My invention consists, broadly, in means
for automatically ut1lmmu the main current
or a portion of the current which 1s employed
for driving the ear or train to operate signal-

20 ine devices for indicating the progress of the

ﬂ

25

car or train along the line.

My invention 1elate% to the application ot
my apparatus to interlacing 60uble tracks,
smﬂl{, tracks, or other lines where two cars
cannob pass, or where it is not held desirable
that the cars should pass in opposite direc-
tions, and especially the application to double-
tmch tramway or railway systems having sec-
tions 1n which two tracks nierge into one

30 along which the cars or trains travel in 0ppo-

sl
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site hwctums. and the object of my inven-
tion is to provide a system in w hich an auto-
matic indication is given showing whether a
section 1s clear, so as to avoid two cars travel-
ing in opposite {hwctmns attempting to pass
onto the section.

In connection with my invention I provide
at each end of the single-track section to be
protected and along w hich the electric- -supply

10 conduetors are run one or more automatic S10-

it
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naling devices and one or more signal loc,hmu
and 1&191%1110 devices operated e Llf‘(‘tl()mdﬂ net-
ically by the current-supply drawn by the car
from the mains. ~

My invention may also be applied with

lock-and-block system of signaling, the car
or traln automaticaily lochmu the signal be-
hind it and unlocking it as it passes out ot the
section. falso pr ovide an ar rangament where-

5o by if two cars endeavor to operate their sig-

nals simultancously one is given the prefer-
ence over the other.

In the application of my system to lock-and-

block signaling I may lock and unlock the
signals at the ‘ends of a section by drawing
current through the locking ana
devices either in series or parallel in a man-
ner to be more fully described hereinatter,
and I may use two or more locking and un-
locking devices to each signal.

It will be obvious that more than one S10-
nal may be emy
say 1N 4 case 1In which junctions are situated
at the ends of the protected section.  In this
case all the signals are arranged to be locked
by the opemtmn of any onc of the others.

More than one locking device may be ap-
plied in each signal, 1t desired.

In the tollou 1NY descr iption when 1 LISL the
exXpression tlollm ted from one end ” it will

bloyed at cach end, 1f desir ed——-

Ing 55
unlocking
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be understood that the nml«.mu conductor at-

one end—say to the right of 4 1n Figure 3—is

connected with the source of power-supply,

while the current is supplied to the working
conductor to the left of 2 by the wire », con-
nected to the first-mentioned working con-

duector on the right.
By the expression
ends’
conductors on the right and left are each con-
nected separately to the source of power.
Figs. 4, 5, T, and 8 do notshow " single-track
rails? as we understand the expression here.
The tracks in all the modifications are as
shownin Fie. 3
Ing 1nto a :isinml
Figs. 4, 5, 6, T

“trolley fed from both

tracle tluouﬂh section 3. 11’1

being shown. In all the figures except Fig.
6 the trolley-wires are kept separate for cars

coming in opposite directions on the protected

sinele section of track. Ot com%e on the
doul Jle portions (awtlons such as 2 and 4, Fig.
3) cach track has its own conductor.
Retenmo to the accompanying drawings,
Fie. 1 _bh()“b the signal-operating mechan-
ism with the front cover- platg of casing re-
moved. ig. 2 is a detail view, to a Luu'm

scale, of the electr omagnetic lochmu and re-

leasing device. Fig. 31sa diugrmumatlc View

1t will be understood that the working
8o

3 —namely, double traclks merg-

([, and 8 the tmch ratls are not
represented ab all, only the trolley-conductors
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~ which the signal-arm is plvoted
“has formed on its interior one or more pro-
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‘drawings, )

"The space between the ;
field- -gap in which the armature rotates.
pole-pieces / f are provided with su1table.

= o -

of the portion of track to be protected, show-

ing electrical connections, &c., for a double
trolley fed from one end. Fig. 4 shows con-

nections for a double trolley fed from both
ends if a feeder be near enough to be tapped

direct. Fig. 5 shows also a double trolley

fed from both ends. but with no feeder con-

venilently accessible. Fig. 6 shows the case
of a double trolley merging into one over the
protected portion of track and fed from one
end, while Figs. 7 and 8 show the application
of automatic' lockand-Bloek | Ssignaling in‘'my
System

1t 1s assumed 1n the followmcr de%crlptloﬁ of

the above figures that in ea,ch case the con-
struction represented is adapted to cars going
in both .directions. It is also assumed that
the cars travel on the left-hand track reckoned
with regard to the direction in which they are
travehno' ‘

Althoucrh I do not claim the signal-operat-

ing mechamsm as partof my invention, never-

.the]ess to make the description of my svstem

quite clear I will describe a suitable swnalmcr
appliance provided w1th locking and unlock-
ing arrangements.

T prowde a signal-arm ¢ of any usual form
which I pivot in the usual manner on a c;mt-

able support—as, for example, a trolley-stand-

ard in an electric-traction system. This arm
is balanced S0 that it hangs normally in the
horizontal or *‘ danger ” position. Iattach to
the arm coaxially with the pivotan iron arma-

‘ture ¢ of convenient form and which is pro-

vided with a winding of insulated conductor
d. burroundmo‘ the armature 1 provide a
ring e, of cast iron or other suitable magnetic

&

1ng of the mechanism and is fixed to the sice
of the pole, bracket, arm, or other support on
Thisring e

jecting pole-pieces 7 7, (four are shown in the
preferably placed so as to ‘alter-
nate in position with the armature-coils when
the signal-arm is in the horizontal position.
pole-faces -forms the

The

windings ¢’. The two extremities of the cir-
cuit thus formed are brouO'ht to insulated ter-
minals on the fixed casing ¢.

‘In order to enable the signal-arm to be
locked automatically in the hOI’IZOI]tELl POSI-
tion and released so that it is free to move,
I provideanelectromagnetically-operated stop
h, which is fitted so as to lock or free the ar-
mature. - For this purpose I fix to the pivotal
ax1s of the armature a projecting arm ¢, and
preferably within the fixed ring-casing T fix
two solenoids 4" £°, placed end to end and pro-

vided with a common core 4, forming the stop

above mentioned and capable of movement
axially through the solenoids. - The adjacent

65 extremities of the solenmd-wmdmws are con-

ductor.

758,022

nected together, as shown at m, and the com-

mon connection 1s t:iken toan msulated ter-

minal on the casing, while the free extremi-
ties n n of the windings are connected to two
separate insulated termmals on the casing.

When a current is passed through the solen-
old %', the core is projected out of the solen-
oid, so that it engages with the projecting
arm 7z on the armature, thereby locking the
signal-arm, and when the current 1s passed
through the solenoid 4* the core is drawn out

“of engagément with" ‘th’e said “arm, which is
“then free.
end of the arm # to prevent the core 4 of the

A tailpiece 7' 18 ptowded on the

locking-solenoid %' getting above the arm <,
which can therefore only be locked when the
signal-arm 1s in the danger position.

- I will now describe the application accord-
ing to one modification of the signaling appli-
ance above described for signaling on an elec-
tric tramway or railway system where thetwo

tracks merge into a single track for a portion

of the system, and 1 Wll] take as an example
the case of a double trolley fed from one end
only. (SeeTig.3.) Thetwo electrictrolley-
conductors (ShOWD dotted in the figure) which
are employed in the double track are also em-

ployed on the portion of single track. The
“trolley-conductor for each track is divided

into sections insulated from each other, the
points of insulation being shown at 0 0. For

the purpose of 6“(1)1&11&131011 I will take two of

the parallel sections of conductors on the
double track and number the consecutive sec-
tions 1 23 4 5, number 3 beilng the section

of single track. I provide an auxilary con-

ductor », which I connect metallically to the
first and fifth sections of both current-sup-
ply conductors. To the insulated extremities
of the second and third sections of one con-
ductor I connect the circuit-terminalss s of the
signal-operating mechanism #, and to the ad-
Jacent extremities of the second and third sec-
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tions of the other conductor 1 connect the two

terminals 7 2 on the free ends of the solenoid

circuit of the locking and releasing device for
‘this signal mechanism, so that the circuit of

the signal-operating mechanism is connected
in series with the middle section or length of
one of the supply-conductors and the circuit

ot its locking and releasing device in series

with a lenc"th_ or section of the other con-
_ Thecommon terminal 2 of the solen-
oids of the locking and releasing device I con-

‘nect to the auxiliary conductor » above men-
tioned. On the same conductor with which

the circuit of the signal-operating mechanism
just mentioned 1s connected and at the other
end of the portion of single track—that 1s, be-
tween the adjacent extremities of the third
and fourth sections of the conductor—I con-
nect the locking and releasing circuit »" n’ of
a second signal-operating mechanism #, the
circult of which mechanism I include 1n series

with the other conductor between the extremi-
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ties of the third and fourth scctions of that
conductor.  The common terminal » of the
two solenoids of the lf)thmg and
vice Just mentioned 1s connected
ary conductor 7.

The auxihary cable » above mentioned in
the system chosen for the purpose ot descrip-
tion can, however, be dispensed with in the
case of a double trolley fed from both ends it

to the auml-

the feeders be sufficiently near to be tapped

direct. The necessary connectionsin this case

releasine de- |

are shown 1n Fig. 4, the common junction of

the solenoids
instead of totheauxiliary cable », asin Fio. 4

In the case shown in Fig. 5—viz., a double
trolley-conductor fed from both ends, but with
no feeder, such as  in Fi
an auxiliary cable» again becomeh_ S Necessary.
This 18 connected to the two trolleyv - conduc-
tors of, say, section 5 at one end and at the
other end to the common junction of the loclk-
ing and unlocking solenoids of the signal #
between sections 2and 3. The common junc-

tion of the solenoids of the sienal # between

3 and 4 1s also connected to the aux-
le . |
owing description of the operation

sections 3

tary c cab
The Jml

of my 1mproved system, though written with

reference to Fig. 3, can lJE‘ applied
litheulty to Figs. 4 and 5 also.

special
without

Assuml
from left to right in Fig 3 and is on the sec-
ond section ot one of the. conductors, it takes
current for operating its driving motor or
motors from the first section of insulated con-
ductor by way of the auxiliary conductor »
through the IOCLIHU -solenoid A7 at the distant
end of the third section and through the cir-
cuit of the signal-operating mechfmlsmt n
series with the second and third sections of in-
sulated conductor.
section 4, coming from the right, then of
course the locking device at 2’ on the left s 1n
unlocked position, and hence the car moving
toward the right on section 2 can operate it
sional 7, :indicating that the way isclear. At
the same time the locking device 27 just re-
ferred to 18 actuated so as to prevent move-
ment of the signal-arm whose operating-cir-
cult 1s connected between the extremities of
the third and fourth sections of the other sup-
ply-conductor.
site direction along the fourth section is there-
fore unable to operate its signal and is thus
warned that the portion of the single track is
not clear.
second on to the third section the sional # be-
tween these sections 1s automatically cut out
of circuit and the signal-arm returns to the
danger ])Oblflorl l‘helochmﬂ device A of the
¢ mt.a.nt_blglml ¢t on the other lme, however, re-
malns operative so longasthe carison the third
section or single-track portion.  When the car
passes oft this section, the current-supply to
the locking-solenoid is cut off, and as the

o. 4, accessible— |

ng, tor emmple, a car 1s traveling

If no car has entered on

A car traveling in the oppo- |

As the first car proceeds from the

—_— e = . . m——

A1 |

being connected to the teeder o |

o3

travels onto the fourth section of the con-

ductor it receives current by way of the auxil-
1ary conductor » through solenoid Z? of the
signal-releasing device.

ductor 1s thus freed, and the car traveling in

the opposite direction on the fourth section

can travel along the portion of the line to be
protected, taking current from the auxiliary
conductor » through the locking device 4/ of

the signal # between the second and third sec-
trons ot the track and unlocking the signal as

1t passes on to the second section.

Fig. 6 illustrates the case of a double tlol-
ley —conductol fed fromoneend only and merg-
ing 1nto a single conductor 5
of tm(,L.to e protected. In this ¢
1liary cable » connects the two trolley-conduc-
tors of section 1 to those of section 5. The

common junctions of the locking and unlock-

ing solenoids at each end of the protected por-
tion of track are connected direct to the merged

trolley-conductor by the connections 2 3, said

conductm bem;;: also connected to the .:m\ll-
ary cable » by the wire4. Thesignal ¢ at one

end of the protected section is connected on the

one hand to the trolley-conductor of section 2
of track A, over which cars entering from the
left hand i Fig. 6 pass, and on the other hand
to the locking solenoid A of the signal ¢ at
the other end of the protected section by way
of the wire 6. The unlocking-solenoid 47 of
the signal ¢ 1s connected to the trolley-con-
ductor of section 4 of track A. The connce-
tions for the signal ¢ and the locking and un-
locking so. lenoids of the stenal ¢ are wmntatis
mm‘rmr/u precisely similar to those Just de-
scribed. A car entering from the left in Fig.
6 and being in section 2 will draw its current
by way of the signal ¢, wire 6, locking-solen-
oid /' of the sig nal !, and 1t:: connections 3,
5. and 4 to the: aumlmm cable . The s wn{tl
t will therefore be operated and the mgnctl t
locked. On entering section 3 the
its current by way of the direct connection 4
to the auxiliary cable » and when In section 4
by way of the unlocking-solenoid 4* of the

signal ¢ and 1fs connections 3, 5, and 4 to the-

cable . The signal 7 will therefore be un-
locked and can then, 1f section 3 is free, be op-
erated by a car coming in the other direction.
Theoperationof my w%tem f01 cars approach-
ing from the uuht in-Kig. 6 1s precisely simi-
lar and will be understood without fur ther de-
seription. o ~

In Figs.

Tand S I have shown the applica-

tion of my system to lock and block signaling

on a p01ti0n of track fed trom both ends.

- In Fig. 7 the signals are shown at ¢ and 7,
while 2/ 4 and 2% 7% are the locking and un-
locking arrangements, respectively, o o the
section-insulators, and »
ing - solenoid, described hereinatter.
bering the sections from 1 to 5, as before, and
calling the tracks A and B, respectively, for

_ _ The signal between
- the third and fourth sections on the other con-

over the 1)01L1011'
Cdse an allxX-

the additional select- -
Num-~
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cars approaching from the left and from the
right in the figure, the following connections
are then made. The signal ¢ and the select-

_ing-solenoid » are connected between sections

LO
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1 and 8 of track A by the wires 7 and 8. The

locking and unlocking solenoids %’ k* of the
signal # have a common connection 9 to a live

portion of the trolley-conductor, the other end
of the locking-solenoid being connected to sec- |
tion 2 of track A by the wire 10, while the

other end of the unlocking-solenoid 1s con-
nected by way of the wire 11 to the unlock-
ing-solenoid £* of signal ¢ and thence to sec-
tion 4 of track A by the wire 12. The signal
# is connected between sections 3 and 5 of

track B by the connections 13 and 14, while

the locking-solenoid %' of this signal 1s con-

nected to sections 8 and 5 of track A by the

wires 15 and 16, respectively. It will be ob-
served that in this case although the solenoids
%' and 2 of signal ¢’ are placed end to end, asin
Fig. 2, and act on thesame core 4, yet they have
not & common connection to a wire, such as
u, as in that figure. There 1s also a connec-
tion 17 between section 2 of track A and sec-
tion 3 of track B and a connection 18 between
section 8 of track A and section 4 of track B.
Furthermore, section 2 of track Bis connected,
as shown, by the wire 19 to the unlocking-
solenoid %°. of the signal #. Upon a car
entering section 1 of the track A from the
left in Fig. 7 it draws its current by way of
wire 7, signal #, selecting-solenoid », wire 8,
section 3 of track A of trolley-wire, wire 15,

locking-solenoid %’ of signal #, and wire 16
from section 5 of track A of trolley-wire,

which is alive. Signal #is therefore operated
and signal ¢ locked. On entering section 2
current ceases to be drawn through the sig-
nal z, which therefore flies to the danger po-

sition, when it is locked by its solenoid %',

(the arm 4 of Fig. 1 prevents this locking
taking place until the signal 1s at danger,)
the car while in section 2 drawing its current
through wire 10, locking-solenoid £', and wire

9. The car now passes onto section 3, which

50

55
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is to be protected, taking current through
wire 15, locking-solenoid £ of signal #, and
wire 16. Thissignal, however, having been al-
ready locked, no further effect is produced.
The car while on section 3 is thus protected
by a locked signal at each end of the section.

‘On passing into section 4 current is drawn .
through wire 12, unlocking-solenoid £” of the

sional #, wire 11, unlocking-solenoid i’ of sig-
nal ¢ and wire 9; the unlocking-solenoids 4
1? of both signals being in series. As the con-
nections are not precisely symmetrical for
cars passing in both directions, the operation
ot this modification of my invention will also
be described for cars passing along track B
from the right in Fig. 7. When on section 5
of track B. the car takesits current through
wire 14, signal ¢, wire 13, section 3 of its
trolley-conductor, cross connection 17, wire

758,922

10. locking-solenoid % of signal #, and wire 9.

‘Signal # is therefore lowered and signal ¢

locked. Passing onto section 4 it takes cur-
rent through the cross connection 18, wire 15,
locking-solenoid %', and wire 16. The car 1s
now protected by locked signals both in front

and behind. On track B, therefore, the car
is protected throughout sections 3 and 4, and

it will be seen that section 4 may be made as
short as is desired and the visual signal placed
at any suitable part of the track. "The car
now enters section 8 and takes its current
through the cross connection 17, wire 10,
locking-solenoid #, and wire 9. The signal ¢,
however, being already locked, no turther ef-
fect is produced. Finally, when in section 2

current reaches the car by way of the wire

19, unlocking-solenoid #* of signal #', wire 11,
unlocking-solenoid 4° of signal #, and wire 9,
thus unlocking both signals. |

"~ Another modification of the lock and block
signaling is shown in Fig. 8, the same letters
being used as in the last figure. The section-
insulators ¢ 0 and necessary connections are
clearly shown in the drawings, each signal ¢ ¢
being provided with two locking devices &' #
and two unlocking devices £° £, as shown, 7 be-
ing an auxiliary cable. The electrical connec-

tions are arranged as follows, the sections be-

ing numbered from 1 to 5, as before, and the
tracks lettered A and B: An auxiliary cable »
sonnects the two trolley-conductors of section

1 to those of section 5. The signal 71s connect-

ed, on the one hand, to the trolley-conductor
of section 2 of track A by the wire 20, and on
the other by way of the connection 21 to the
auxiliary cable 7. The locking devices &' £ of
the signals # and ¢, which are operative tfor
track A. are connected in parallel, as shown,
between the wire 21 and section 3 of the trolley-
conductor. The A track unlocking-solenoid
%2 of the signal # has, together with the corre-
sponding locking-solenoid £, a common con-
nection 22 to the wire 21 and is also connected
in series, by means ot the wires 23 and 24, with
the unlocking-solenoid 4* of the signal 7 to sec-
tion 4 of the trolley-conductor. The connec-
tions for the duplicate set of signaling appli-

“ances tor track B being practically the same

as those just described will be readily under-
stood from the drawings without further de-

scription. |
The operation of the modification described

above is as follows: On a car entering section

9 of track A from the left in Fig. 8 it draws.
its current through the wire 20 and signal 7,

part of the current coming direct from the

auxiliary cable » through the wire 21 and part

coming by way of the wire 22, locking-solen-

| oid % of signal #, section 3 of the A track
trolley-conductor, and locking-solenoid £’ of-

the signal #, this circuit forming a shunt to
the connection 21. The signal ¢ and its lock-
ing-solenoid %’ are thus energized simultane-
ously: but, as will be explained more in de-
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tail hereinafter when deseribing the action of
a device

when two cars 5111111113{11‘1&_,01151

The armature ¢ and plunger /4 will therefore

for giving one car the preference |
attempt to op-

erate their signals, in such a case the signal-

arms talls quickly enough to escape locking.
T'he car then on passing into section 2 oper-
ates the sional 7 and locks the sional 7.
1ng onto section 3
current from the auxiliary cable » by way of
the connection 21 through the lockine devices
A4 of both the signals # and ¢, said locking
devices being in pmal_el. The signal # hav-
ing been alr eacdy locked, no further action
takes place as far as it is concerned; but as
current ceased to be drawn through the sio-

Pass-

the car will now take its

- one car will be able

nal 7 as soon as the car p: 1%@!’1 onto sectlon 3 |

the signal therefore flew to "“daneer?” and is
now locked in that position. Consequently

while on section 3 a car is protected by :
locked signal at each end of the section. The
car now enters section 4 and draws its current
from the auxiliary cable » through the wire
24 unloe lxmu—aolvnmd A% of sienal 7, wire 23,

unlm.hlng—bolenmd7 of sio nal Y, wire 22, and
thence by way of the connectwn 21. Both

signals are now unlocked, and the car finally
passes onto section

With the aid of th
tion the action of this modification of my in-
vention 1n connection with cars passing over
the track B from the right in Fie. 8 will be
reacdily understood without further descrip-
t1on.

It will be seen that in each modification de-
scribed above two lines of trolley- onductms
are necessary, although, as in Fig. 5, they
need not necessarily extend over the ¢ entuedl%—
tance between the double-line portions.

In view of the possibility on a tramway sys-
s reaching opposite ends of the

tenm of two cars
section to be protected and putting on ‘their
controllers at exactly the same instant both
sionals would be lHable to be lowered at the
lmﬁ-d@u position. To obviate this dificulty
by giving one car preference over the other,

| pl.«;u; ea third collon the locking ar 1.;muenmnt
of one signal-—as, tor instance, the

1e above-detailed descrip-

coil » on-

sienal 7, Figs. 3 and 7T--which third coil is con-

nected 1 series with the signal itself. This
coll 1s.proportioned and the core adjusted so
that the current in the coil will produce a
magnetic field which, with the disposition of
the 1ron of the core, will hold against the or-
dinary locking-coil £ which is 1n series with
the other signal. The third coil will thus al-

ways oive the preference to the car at itsown

end of the line.

Instead of the So"enoid » I sometimes use .;L
tooth on the projection ¢ of the arm, Fig. 1,
which will eng age Wl ith the stop 4 ..md Told
the signal-arm at " half-cock.” Thus, suppos-

Ing two cars to approach simultaneously from

opposite directions, current would be drawn
through both signals and both locking-coils.

start to move at the same instant: but whereas
the plunger has to move some three to four
inches before it ean lock the sional at *“dan-
oer” the edee of the arm has 01113* to lower
aljout a quarter ot an inch to escape locking
so that 1f the armature and plunger start £0
move together the arm < will have moved suffi-
clently far to escape locking before the plun-
ger comes through.
ever,
and prevent the signal-arm going rieht down
Ii, theretore, the selectine-solenoid « be omit-
ted and a tooth on the arm 7 be substituted,

line-clear position, while the other car will be
able only to shightly lower 1ts sional, the first-
mentioned car, therefore, having the pref-
¢rence. |

It will be obvious from the above desecrip-
tion that a signal cannot be operated. unless
the car 1s actually drawing current from the
main conductors. _

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. A system of automatic electric signaling
comprising, In combination, two series of

lengths of trolley-conductors insulated from

each other and corresponding to the portion
of track to be
flonsat each end; connections bridging certain
insulation-gaps at each end of the protected
portion of the track; other connections from
certain of said bridgine connections to a
supply-cable together with signal-operating
mechanismsand locking and unlocking-devices
for each seriesin said bridging connections at

respectively opposite ends of the protected

portion ot track.

A system of automatic electrie signaling
comprising in combination a series of lengths
of trolley-conductors 1n pairs insulated from
each other and corresponding to the portion
of track to be protected and to adjacent por-
ttons at each end; counnections bridging cer-
tain 1nsulation-gaps at each end of the pro-
tected portion of the track; other connections
from certain of said brideine connections to

a supply-cable together with signal-operating

mechanismsand locking and unlocking devices

for each series 1n said brideing connections at
respectively opposite ends of the protected

portion of track.

3. A system of automatic electric signaling
comprising in combination a series of lengths
of trolley “conductors in palrs insulated from

each other and corresponding -to the portion
of track to be protected and to adjacent por-
tlons at each end; connections bridging cer-
tain insulation-gaps at each end of the pro-
tected portion of the track; signal-operating
mechanisms in certain of said brideing con-
nections and locking and unlocking devices in

to lower 1ts signal at the

protected and to adjacent por-

o
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other of said connections at each end, a pair
of said locking and unlocking devices having
a common connection with a supply-cable.

4. A system of automatic electric signaling
‘comprising in combination a series of lengths

of trolley-conductors in pairs insulated from
each other and corresponding to the portion
of track to be protected and to adjacent por-
tions at each end: connections bridging cer-
tain insulation-gaps of the conductors at each
end of the protected portion of the track; sig-
nal-operating mechanisms -in certain of said
bridging connections and locking and unlock-

ing devices in other of said connections at each
end, a pair of said locking and unlocking de-

vices having a common connection with a sup-
ply-cable and the operative device of each sig-
nal being in series with a locking device of all
the others and with a supply-cable. |
5. A system of automatic electric signaling

- comprising, in combination, aseries of lengths

30

of trolley-conductors in pairs insulated from
each other and corresponding to the portion
of track to be protected and to the two adja-
cent portions at each end; an auxiliary cable
connecting the extreme pairs of correspond-
ing lengths of said trolley-conductors; con-
nections bridging the insulation-gaps imme-
diately at each end of the protected portion of
track: other connections from certain of said

758,022

bridging connections to said auxiliary cable

together with signal-operating mechanisms
and locking and unlocking devices for each

series in said bridging connections at respec-
tively opposite ends of the protected portion
of track.

35

6. A system of automatic electric signaling

comprising, in combination, a series of lengths

of trolley-conductors in pairs insulated from.

each other and corresponding to the portion
of track to be protected and to the two adja-
cent portions at each end; an auxiliary cable
connecting the extreme pairs of correspond-

ing lengths of said trolley-conductors; con-

nections brideing the insulation-gaps imme-

diately at each end of the protected portion of
track: signal-operating mechanisms and lock-
ing and unlocking devices for each series in

said bridging connections at respectively op-
posite ends of the protected portion of track
together with a common connection from each
cooperative pair of said locking and unlock-
ing devices to said auxiliary cable.

In witness whereof 1 have hereunto set my
hand in presence of two witnesses.

THOMAS HARISON JONES.

Witnesses: _ .
DupLey CarRLETON COLCLOUGH,
"ROBERT ALFRED DHEPPARD.
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