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'SIGNALING ON RAILWAYS AND MEANS THEREFOR.

SPECIFICATION forming part of Letters Patent No, 543,721, dated July 30, 1895.
Application filed June 11,1894, Serial No. . 514,205, (No model))

To all whom it may concern:
Be it known thatI, EDWIN BLAKEY, a suba

ject of the Queen of Great Britain and Ire-
land, residing at Bradford, England, have in-

vented certain new and useful Improvements

in Signaling on Railways and Means There-
for, of which the following is a specification.
This invention relates te improvements In

| SIgnahnﬂ' on railways and meanstherefor,and
is designed to be employed in conjunction
with the ordinary single-needle block system |

at present in use on railways or with any per-
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- cuits provided with relays, and having a se-
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~ cally place the mgnal controlling that section |
| 10‘1:1&1111&11 at the com-
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- the next cabin.
is such that should the signalman at the be-
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manent current block system.

In the improved system of bloek SIgna,lmﬂ*h

about to be described the block regulations
remain nnaltered. 'Thesaid single-needle in-
strument is retained substantlelly unaltered

and has no mechanical connections (as is

usual in other forms of lock and block sys-

tems) with the levers of the interlocking ap-

paratus.

In the ordinary-single-needle block system,
owing to the instruments being entirely nn-
der the control of the swna.lmen serious ac-
cidents occur through carelessness in operat-
ing the mstruments It is, therefore, the ob-
Jeet of the present invention to provlde
agalnst such cerelessness, and thereby to af-
ford increased safety in rallway traveling.
For this purpose I employ, in addition to the
ordinary electrical arrangement of thesingle-
needle or other block system, electrical cir-

ries of contact devices adapted to be actuated

by the train, the arrangement being such that |

a train on -entering a sectlen will automati-

al “danger,” and the
meneement of the sectlon will be prevented
from clearing the signal until the train has
passed out of the SthIOIl and he has received
the “line clear” signal from the signalman in
_The arrangement, moreover,

ginning of any partlcular section neglect to
ogive the signal “train on line” to the next
cabin the train will automatically give this
signal by actuating a suitable contact device
and closing a reley which cuts out the signal-

so batteries and brings in a more powerful bat-

tery, and will, in any case, lock the instru-

ments in both crbins at “train on line.” The

train when passing out of the section again
unlocks the needles by operating another con-
tact device. Thesemaphores or signal-arms,
which are under electrical control and are all

‘arranged so that they move to “danger” by

gravity cannot be cleared by the signalman
so long as the train remains on the pertleulm
section which each signal respectwe]y COon-

“trols.

For the purposes of this deser 1pt10n the sig-
nal is worked mechanically and a contaet—key
is arranged to control any suitable electric
slof or 813'1:1&1 replacer, and this key may be
so constructed as to control two or more sig-
nals—say, for instance, “home” and “dls-
tant ’—provided an electric slot is fixed on
each of the said signals.

My invention will be readily understood bv
reference to the aeeompanymﬂ' drawings, in
which— -

Figure 1 shows diagrammatically my im-
proved system of electric signaling for use on
railways. Figs. 2 and 3 show mterlor Views
of the trensmlttmw and receiving single-nee-
dle instraments I‘ﬁnd it advantageous to em-

ploy, only so much of the instruments being.

shown as is required to illustrate the connec-
tions. Fig. 4 is adiagram illustrating the ar-
rangement of the sections of the line., Kig.5
is a plan, and Fig. 6 an elevation in ]arn'e1
size showing the sw'nshnn'-mstrument in de-
tail.

A and B represent signal-cabins situated,
respectively, at the commencement a,nd at
the end of a section.

C C represent the rails in the seetlen of
which only a single set is shown, and D rep-
resents the starting or other signal by which
the section is controlled. _

It is to be understood from Fig. 4 that what
is meant by the word “ section ”’ isthe portion
of line comprised between one starting-sig-
nal and the next starting-signal, there being
thus two sections shown in I‘:n' 4.

55

60

-

75

8o

00

95

D’ D? are respectively the < distant” and
“ home?” signals of each section. |
o 1S a smnle needle block instrument situ-
ated in the csbm A and aetuated in the ordi-
nary manner by a battery o’ and a current-
reverser a2 the internal arrangement of the
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instrument @ and its connections being more | nal-circuit,” which can be closed by the sig-

clearly shown in Fig. 2. To prevent the sig-
nalman at cabin A operating hissignal to the
“safety ” attitude by giving “line clear?” to

himself, a spring a’is provided, which bridges

the gap between two bars a”*, one on each
side of theinstrument. This spring, throungh
which the current for actuating the signal
passes, 18 adapted to be raised by a cam or

projection a* on the axle a’of the reverser a?,

s0 as to 1nterrupt the circuit 2 to the signal
when the reversing-handle is put to “ line

ence to Figs. 5 and 6, in which ¢** a** are
the movable poles of the reverser, which are
secured upon the axle a® and are connected
with the battery a’, as indicated in dotted

lines, by means of flexible wires, or in any

other convenient manner.

«® and a” are contact-springs, with which
the movable poles are arranged to make con- |

tact when the axle a’is turned one way or
the other by its operating- handle. 13oth
springs a® a”on the sameside are in electrical
conneclion, being secured to common brass
bases a° and the circnit-wires m lead to these
brass bases. |

a’ 18 a brass rod projecting from the front
cover of the instrument and carrying a cross-
pin a', against which the ends of the springs
a® press when neitheris moved back (into the
dotted position) by the pole of the reverser,
thus keeping the cirenit complete wher the
battery a’ is not switched into it.

b is a similar instrument to q, situated in

the cabin B and actuated by a battery b’ and
a current- reverser 6°. The connections of
this instrument are shown in Fig. 3. The two
instruments serve for the section of line be-
tween the two cabins, and it is to be under-
stood that each section of theline is similarly

- controlled.
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¢, d,e, and fare four contact devices adapt-
ed to be operated by the train in passing
along the section. The contacts whiceh I find
itadvantageous to employ are those deseribed

in the specification of British Letters Patent |

No. 13,798 of 1887. 1 also find it advan-
tageous to actuatethesaid contacts by means
of the depressible rail deseribedin the speci-
fication of Iritish Letters Patent No. 12,985 of
1891. The contact devices ¢ and e, when de-
pressed by the train, are arranged to inter-
rupt the circaits in whieh they are situated,
while, on the other hand, the contaects d and

- Jarearranged, when sodepressed, to complete

iP3

their cireuits.

The signal D for the set of rails shown is
controlled or operated by a circuit g, the ap-
paratus for effecting such control being pref-
erably the electrical signal replacer or ¢ slot
apparatus described in the specification of

British Letters Patent No. 12,775 0f 1893. The
-cireuit g is termed the “local ” circuit, and is

controlled by a relay 2. The magnet of this

nalman by means of a key 4, which, after be-
ing pressed against a contact 77, is kept closed

by the action of a magnet 7°included in the

same circuit. The completion of the signal-
circuittdepends, further, on the closing of two

other relays £ and /, the latter being polarized,

The former relay % issituated in a circuit %/,
termed the “ main” eircuit, controiled by the
contact devices. ¢ and f and containing near
the end of the section arelay % whose tongue

_ or armature, when attracted, completes a
~clear.,” The construction of the said reverser f branch /% leading to earth, and keeps this 8o
«* will be more clearly understood by refer- | magnet energized after the contact device f

i has resumed its normal position.

On the
opening of theline thearmature of this relay
c* 1s first closed by hand, but afterward, in
the working of the line the trains themselves
effect this closing auntomatically in leaving
the section. |

The polarized relay [ is included in the cir-
cuit m of the single-needle instruments ¢ b,
and 1s arranged so that it only completes the
signal-cirenit 2 when the signal “line clear”
has been sent through the single-needle cir-

contacts on a relay n, whose tongue or arma-
ture n’ carries two insulated contaect-plates

7%, and whose magnet is in a cireuit o, con-

trolled by the two contact devices d and e.
The purpose of this relay is to cut out, at the
proper time, the batteries o’ and b’ and to

bring another, and preferably stronger, bat-

tery p into the single-needle circuit m, and
vice.versa. |
The working is as follows: Prior to a train

approaching the section, which it does in the

direction of the arrow, the parts are in the
positions shown iu Fig. 1, the relays & and %°
having been energized by a preceding train,
as will be hereinafter described, and their
tongues being held or attracted. The circuit
k" is thus completed and attracts the tongue
or armature of the relay k.. On the signal-
man at B sending the “line elear” signal to

i A, current will flow from the reverser through

the portion of the circuit m (see Fig. 3) lead-
ing to the upper contacts n? of the relay n

back to the coils of the instrument at IB;

thence through the line-circuit m to the re-
verser ¢, and from this reverser through the
coils of the instrument a to the coils of the
polarized relay /, Fig. 1, and to earth, and
back by the earth to the earth connection of
the reverser b-to the battery 0’. In passing
through the polarized relay [ the tongue I’ of
the latter is drawn over into the position
shown in dotted lines, so completing the cir-
cuit ¢, save for the break at the contact j/.
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cuit m. This eircuit 7 also passes through
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When the signalman at A wishes to lower

the signal at D, he depresses the key 4, so

| completing the contact 7" and the circait <,

| permitting the signal to be operated.

energizing the relay 2 and causing its tongue
to close and complete the local circuit ¢ and
| The
train is thus admitted to the section, and on

relay is Included in a circuit < termed the “ sig- | passing the first contact devicec itinterrapts

[30
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the main circuit &’ and causes the tongues or | relays and key serving to control the closing
of such signal circuit and consequently the

armatures of therelays k and £*inthat circuit
to open. The former of these interrupts the
signal-cireuit ¢, releasesthe key 7, and thereby
demagnetizes the relay A, interrupts thelocal
circuit ¢ and causes the signal to go by grav-
ity to “danger.” The signalman at A can-

not then lower the signal until the frain has

passed the last contact /. When the train

reaches the contact d it depressesit and mo- |

- mentarily completes the circuit o, emergizes

the magnet of the relay n, and draws down

the tonguen’, thereby completing the branch |

circuit o’ to earth, which keeps the relay-mag-
net energized until the train passes the third
contact e. So long as the tongue remains in
the position shown, the battery p only is in

~ the single-needle circuit m and keeps the
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it automatically.

needles locked at “ train on line,” so that in
case thesignalman at A should have forgotten
to send this signal to B the train will thus do
The current from the bat-
tery p passes through earth to the polarized
relay [, thence thwuﬂ'h the wire m to the in-
strument at a, next to the reverser a2, thence
to the reverser b% the coils of the,lnstrument
b, the lower plate n* of the tongue of the re-

lay n, and finally back to the battery p. This |

battery is by preference stronger than the
batteries at .¢” and 6’. As soon as the train
passes the third contact e, however, the cir-
cuit o is interrupted momentarily and the
tongue 1’ of the relay n rises, the battery p is
cut out of the single-needle ecircuit m, and
the instruments at A and B are unlocked and

~ assume the *“line blocked ” position, (provided

the signalman has placed his handle to the
normal position,) ready for the signalman at
B to send such signals to A as may be neces-
sary. The contact device d, by reversing the
polarized relay [, will also cause the signal—eir-

~cuit to be broken and the signal D to go to

45

re-energizes the relays £ and k°

| normal position.

“danger” should the first contact device ¢
from any reason have failed to act.

As the
train passes the last contact f it depresses it
and thereby remakes the main cirenit £” and

. Asgalready
stated the tongue of the latter completes a

branch eircuit 4% by which its magnet is kept |

energized after the contact f has resumed its
The closing of the other re-
lay %k puts the signal-circuit ¢ in a state ready

~ for completion by means of the key 7 after

55

the sending of the signal “line clear” has
closed the relay L. .
I claim as my invention—

. The combination in a system of rallway

| swnalnw anpalatuq of a main circuit, ex-

63

tendmﬂ' from a point in advanceof the swnal
to the end of the section controlled by sald

signal; a single needle circuit containing sin-

gle needle instruments, one at each end of
the section; a loecal cireunit containing the sig-
nal; a signal circuit containing a relay for

closing said local circuit; a polarized relay in
the single needle circuit; a relay in the main-
circuit, and a key in the signal circuit, said

|

‘keep the relay closed, and a circuit maker

operation of the signal, means for causing the
train to lock the needles of the 1nst1uments
at “train on line” as it passes along the sec-
tion; and means for causing it to open the
main cireuit when approaching thesignal,and
to close such cirecuit on leaving the section,
substantially as describeds |

2. The combination in a system of 1a11wav

/5

signalingapparatus, of a main circuit extend-

ing from a point in advance of the signal to
the end of the section controlled by said sig-

‘nal; a single needle circuit containing single

needle instruments, one at each end of the

section; a local circuit containing the signal;

a signal circuit containing a relay for c¢losing
said local circuit; a polarized relay in the
single needle circuit, a relay in the main cir-
cuit and a key in the signal circuit, said re-
lays and key serving to control the closing of
such signal circuit and consequently the op-
eration of the signal; a relay in a separate
circuit for smtchmﬂ* off the battery of the
single needle circuit and substituting another
battery to lock the needles at tram on line;”

Bo

QO

means for eausing the train to first close and

then open the circuit of this relay; and also

means for causing it to break the main cir-

cuit on approaching the signal and to remake

seribed.

3. The combmatlon in a system of rallway
signaling apparatus in which contact devices
are operated by a passing train through the
medinm of depressible rails, of single needle

95

| it on leaving the seetlon substantlally as de- -

ICO

mstruments a b, a main circuit %/, a contact -

breaker ¢ in said circuit (operated by the
passing train), a signal circuit 2 controlled by
a relay k situated "at or near the commence-
ment of the section and containing the key 4
for controlling the signal, a pola,uzed relay |

{ in the cireuit m of the single needle instru-

ments also controlling the siﬂ'nal circuit, a lo-

[05_'
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cal cireuit g, mdUdmﬂ' the swnal and con-

trolled by a relay /£, a batter y p for locking
the signal instruments at “train on line,” a
relay n for putting this batteryin and out of
the single needle circuit m, a battery with a

cireuit maker d, and a circuit breaker e, (op-

erated by the passing train) for contlolhnﬂ'
such relay n, abranch circuit o’ to earth to

(operated by the tla,m) at the end of the sec-
tion to energize a second relay /%* in the main
cireuit &’ and cause it to close its earth con-
nection /3 substantially as specified. |

4. In a system of railway signaling appa-
ratus the combination with depressible rails
or bars operated by a passing train, single
needle instruments and signals of a primary
circuit breaker operated by the depressible

rails or bars, two electro-magnets in that cir-

cuit one at the home and the other at a distant
station, a loeal circuit g containing a relay A,

and acting to allow the signal to fall to“dan-
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ger,” a second circuit closer operated by the
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passing train, a battery, relay magnet and a ] and a fourth train-operated circuit closer to

third train-operated circuit-breaker in such
circuit, a branch-circuit closed by the last
named electro-magnet to earth to hold its ar-
mature, and a battery and single needle cir-
cuit to keep the needles to indicate “train on
the line,” the said circuit being broken when
the train actuates the third circuit breaker
and the relay magnet breaks the cirenit to

1o the needle, allowing the same to be actuated, |

‘energize its adjacent relay £* and close the
earth connection, substantially as specified.

- In witness whereof 1 have hereunto signed

my name in the presence of two subscribing 15

witnesses.
BLAKEY.

L

| EDWIN
Witnesses: |
CLAUDE MEEKER,

FRED HAMMOND.




	Drawings
	Front Page
	Specification
	Claims

