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To all whom it may concern:

Be it known that I, GREORGE GIBBS, a citi-
zen of the United States, and a resident of
New York, in the eounty of New York and
State of New York, have invented a new and

useful Improvement in Controlling Systemq_
for Railway-Signals, of which the following is.
a specification, this application being a divi-

sion of my application Serial No. 108,532, filed

May 22, 1902.

My 1nvent1on r elates to electric rallways
and particularly torailwaysof this class which
are provided with block-signal systems.

The object of my mventlon is to provide

means whereby the number of vehicles or
trains of vehicles which may be in motion

upon a section of track or tracks of a raillway
- may beregnlated in emergency conditions by

.holding one or more block-signalsin danger-
indicating position, even though the corre-
sponding block seetlon or seetlons be clear of
. obstl uctions.

In the operation of railways such as have

_frequent train movements and trains passing
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each other, either in the same or in opposite

| d1rect1ons, it is desirable in case of an acei-

dent to any car or train to immediately warn
and stop approaching trains in either direc-
tion on adjoining tracks, so that they may be
kept out of the zone of danger. Under the
conditions stated it may happen that the ac-
cident will result in wreckage which will ob-

struet theadjoiningtrack or tracks, or it may

happen that the passengers may become

panic - stricken and alight from the train to

which the accident oceurs and he thereby in
danger by reason of trains which may ap-
pr oach upon another track or tracks. In cases

- where the block-signals on such railways are
set very close together and between passen-
‘ger-stations and where the headway of the

tmms is close there may be no time to warn
approaching trains by sending out flagmen
and no other means of commumcatmﬂ' Wlbh
such trains as may have passed the next ad-
jacent passenwer-stabmns .

In my present invention I- propose to util-

ize an a,umhaw switch - controlling circuit,

suitable operatlnn‘ and controlling devices for

of said blocks.

usual manner.

| such circuit, and one or more sw1tches located

at a smtable point or points whereby an at-

tendant may by manual manipulation of such
switeh or switeches hold the block swnal or

signals which may be adjacent to the pmnt of
accident at *‘danger” as long as may be desir-
able, and thus stOp any trains which may be
appmdchmn‘ from either direction.

My invention -is obviously susceptible of
use in connection with any one of various

55

60.

types of signaling apparatus, and its combi-

nation with any one of such systems may be

made by means of any one of a variety of
mechanisms. I desire it to be understood,
therefore, that the systems and operating de-

| vices shown in the drawings and hereinafter

described so far as detmls are concerned are
merely illustrative of any suitable operative

means for embodying the prmuple which un-
| 7o

derlies my invention. |
As 111ust1ated in the drawmn's qure 1is
adiagram of a plurality of consecutive block-

sectlons supplied from a substation and aux-

iliary means for controlling all of the signals
Fig. 2 is a view, partlally 1n
section and partially in elevatlon of an elec-
tropneumatically-operated signal and part of
the controlling means therefor. -

I have here illustrated my invention as ap- -

plied toan electricrailwayequipped with elec-

75

8o

tropneumatically-operated signals of which .

the division A of the rallway isrepresented by

two track-railsland 2 and athird rail 3, which

energy to the division A of the railway is repre-
sented by a generator4, which may be either a
maln gen_erator or a 1'0tary converter or other

‘suitable source of energy and is connected to
the insulated third rail 3 and to the grounded

track-rail 1 by conductors 5 and 6. As here
indicated, for illustrative purposes and with-
ountany mtenblon of imposing any limitations

s the positive conductor for conveying the -
power-current along the portion of the road
| that is supplied from one substation in the
The substation forsupplying -
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as regards the particular source of supply of

electncal energy, the length of the portion of
road supplied from. ea,eh- individual source,
the number of block-sections comprised in

50 such of the signals as may be connected to 1 sueh pOI‘tIOD or the means Whewby the cur- 100
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rent is collected by the vehicles and delivered | the arm 24 to horizontal or danger position

to the wmotors, the division A of the road 1s
divided into six blocks, at the entrance to
each of which is a signal, these signals being
marked, respectively, b, ¢, d, e, f, and ¢, a
signal a for a block in advance of the divi-
sion A being also shown. For the purpose

of this description it may be assumed that

these signals are operated or controlled either
in whole or in part by any one of the systems
known in the art and that the track-rail 2,
which is divided into sections corresponding
tothe respective blocks by suitable insulators
2%, 1s utilized .as a sectional conductor for op-
erating, controlling, orinterlocking purposes,
or for all three, according to the character of
the signaling system which is emploved. In
the use of such systems, as is well under-
stood, the movement of each train or inde-
pendently-operated vehicle is controlled 1n
accordance with the condition of the imme-
diately preceding block-section and, it the
signaling system isantomaticin its operation,
a signal cannot be moved tosafety-indicating
position unless the system is in perfect oper-
ating condition and the preceding section is
free from obstruection. It follows, therefore,
that each independently-operated train or ve-
hicle is stopped at the entrance to each block-
section on which is another train or inde-
pendently - operated vehicle and 1s held at
that point until the clearing of the signal in-
dicates that the block-section ahead is free
from all obstruction. As here indicated, each
of the signals is provided with a controlling
device, to be hereinafter deseribed, which is
supplementary to the controlling device of
the main system and serves to prevent clear-
ing such signal, even though the preceding

block be clear, provided the conditions are
such as to render the supplementary de-
vices operative for that purpose.

These
governing devices are connected to a con-
trol-wire7, which extends along thedivision A
and constitutes part of an auxiliary cireutt,
which may be ashunt to the main power-eir-
cuit or an independent circuit supplied by
its own generator. As here shown, the con-
trol-wire 7 is connected by a branch wire 7
to one terminal of a controlling-magnet (to
be hereinafter described) for eaeh SIgnal, the
other terminals of these magnets being con-

nected to the ground by wires 7°, and cur-

rent is supplied to the control-wire by a bat-

‘tery S through conductors 9 and 10 and a

circuit making and breaking device 11, the
negative terminal of the battery being con-
nected to the gronnd 12 by a conductor 13.

T'he closing of the auxiliary control-cirecuit

will serve to allow the movewment of the sig-
nals to safety position by the meansshown in
Hig. 2, which will be now desceribed. The
signal, which may be for convenience desig-
nated as the ‘‘signal” a, has the usual piv-
cted member, comprising an arm 14 and a

when it is released and free to act. The
means for rocking the arm 14 to the inclined
or safety position comprises a lever 16, a link
or rod 17, a lever 18, and a piston 19, Gper-
ating in a ephnder"O and having a stem 21,
havmg a slot-and- -pin connection to one end
of thelever18, all as is usualin the Westing-
house electropneumatic signal system.

The comples&aed air for operating the pis-

| ton 19 is supplied to the eylinder 20 from a

reservoir 22 through a conduit comprising
pipes 23, 24, and 25 and a. passage 26, said
conduit bemfr opened and closed by means of
) sprmmgeahed valve 27, the upper end of the
stem 28 of which 1s promded with an arma-
ture 29, that is moved downward when the
bwn.,-thnfr circuit is closed by means of an
electromaﬂnet coil 30. |

The aumhfwv controlling device, which is
coverned by the appmatus shown in Kig. 1,
comprises a magunet 31, having an m'mature,

| (not shown,) which may be like the armature

29 of magnet 30 and which has a depending
stem 32, pmmded with two valves 33 and 34.
A spring 35 acts in opposition to the pull of
the magnet, so as to cause the valve 34 to cut
off the supply of compressed air and at the
same time to cause the valve 33 to exhaust
the eylinder 20 to the atmosphere through the
port 36. The coil of the magnet 31 18 con-
nected between the eontm]lmﬂ' wire 7 and the
ground by means of wires 7° “and 7%, so that
wheu the auxiliary cireuit is broken by the
controlling device 11 the clearing of the sig-
nal cannot be effected, even though the pre-
ceding block may be clear and the valve 27
in open position, as indicated 1n Iig. 2, be-
cause the valve 31 is closed as the valve 33 is
opened, thus cutting off the air from the cyl-
inder and eah&usmnw that which may have
been in it prior to the moving of the valves
tothe positions indicated. On the other hand,
if the circuit is closed by means of the con-
trolling device 11 the valve 34 will be held in
open p051t10n and the valve 33 in closed po-
sition, irrespective of whether the preceding
block is occupied or clear, and the signal sys-
tem is in coudltlon to operate 1In its normal
manner.

It will be understood that the auxiliary
controlling means may be applied to less than

the whole number of signals pertaining to

any given section of ro&d and that whether

apphed to one or more than one of such sig- -

nals the opening and closing device or do-
vices for the auxiliary circnit or circuits may
be located at any desired point or points
therein, it being my intention to utilize such
auxiliary controlling means to elfect the
movement of any signal or set of signals to
danger-indicating pObltIOH and to hold such
Sw*nal or swnals in such position whenever
a,nd during such period as emergency may
demand, the manually-operated switch being

counterweight 15 for automatically moving | located at the power-house, at an adjacent
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w*na] or at any other point more or less re-

| mote from the controlled swnal ‘where the

- and the eler-trlca,l controlling system shown

J0O

" No.

20.
| 'sumals in Fig. 1is:such that in each case

- serves to short-circuit the corresponding bat- |

emergency condition 1s hkdy to be known,
"As has already been. stated, the signals

‘which are here illustrated are of the well-

known Westinghouse electropneumatic type

in connection therewith, with the exception

of my aumhaly eontrollmn' system and cir-

cuits, isillustrated and descrlbed in Patent

590,600,
The Umon Smtch & Signal Company as as-

signee of Jacob L. Sf'ruble
and circuits here shown comprise a polarized

-relay R for making and breaking the circuit

between the supply - conductor 3 and each

‘magnet 30 and a battery S for energizing

each relay magnet when the block 1mmed1-
ately in advance of it is clear. The repre-
sentation of tralns, track conditions, and

Where a vehlcle or train occupies a block it

tery, and thus permit the relay which is lo-
cated at the entrance to that block to break

the circuit of the corresponding magnet 30,

and thereby insure movement of the corre-
posi-

sponding signal to danger-indicating

- tion and 1ts retention in that pOSlthIl until

| ‘o

the track is again cleared, so that thecurrent
from the corre:spondmn‘ battery wﬂl pass

'-I-throuwh the relay-coﬂs Trains a?, a4, af, and

3

, I'es pectwely, to hold
in the

a’ are shown as serving

the signalsa, c, e, and g at ‘“‘danger”

manner above indicated. |
It will be understood by those slulled in

the art that the auxiliary control apparatus |

may be so arranged that the controlling ac-
tion will be exerted when the auxiliary cir-
cuit is closed instead of when it is open, if de-

su'ed ‘this | oeu.ﬂ' a mere 1eversal of what IS '

shown

As has allready been mdlcated my inven-

twn is susceptible of use in connectlon with
‘any signaling system known in the art,
‘whether the operation of the signals be auto-

~ matie, semi-automatic, “eontlolled manual,”

.

55

or manual.

The original apphea,tlon of whleh this is

a division, discloses signals pertaining to cer-

‘tain of the above-mentioned systems, and the

adaptation of the present invention to such
signals and systems may be readily under-
stood_ by reference thereto, provided any
illustration and description in addition to

- what is here given are required.

- 60

In order to mmphfy the disclosure,. I h::we-

| here illustrated my invention as applied to a
single-track road; but it is to be understood |

that the mventmn is applicable to roads hav-
ing two or more main tracks supplied with

_-electrleal energy from the same source or
from separate sources and thatin such cases

_ the specially-controlled signals may pertain

to one or more of the tracks, accmdmﬂ* to the

e‘iIStlHﬂ' eondltlons, -

oranted September 28, 1897, to

The apparatus.

~ As has already been sta,ted in substance,; B
the illustration and deseription of apparatus |

-and systems are not intended to restrict the
scope of the invention to details or to specific

systems, but are intended merely to afford
adequate disclosure of suitable operatmrr.

means for practicing the invention, and it is

to be therefore understood that the inven-
tion is not restricted, except as llmltatlons

may be imposed by the prior art and specl- o

fied in the claims.

I claim as my invention—

1. Ina bloek-signal system flor olectricrail-

ways, the combmatmn with a series of sig-
nals located at intervals along the ra,ﬂway

30

and means for controlhnﬂ' eaeh of said sig-

nals independently in accmdance with the
condition of the preceding block, of an inde-
peudent auxiliary circult, a smbeh for open-

ing and closing the same located at a more or .

less distant pomt and means governed: by
said eircuit and switeh to hold one or more

‘of said signals at danger-indicating position

when desired, even thoun'h the correspondm g

“block or blocks be clear. - _
2. In ablock-signal system for electr'e 1a11~ -

condition of the mecedlnﬂ' block, of an mde-

90

'wa,ys, the combination with a series of sig-
nals located at intervals along the ra_ﬂway_
and means for controlling each of said sig-

95
nals independently in accordance with. the

pendent electric circuit, swnal ‘actuating

means connected to said clrcmt and to each of

one or more of said signals and means located -

100

at a given point for opening and closing said
cireuit to 80 govern said actuating means as

to prevent the clearing of said swnal or sig-

nals when required, even thoucrh the corre-

spondmo' block or blocks be clear.

3. In a block-signal system for electmc'rml-

10§

ways, the combination with-a series of sig-
nals located at intervals along the rallway-' :

and means for eontrollmg each of . said sig-

‘nals independently in accordance with the*
condition of the preceding block, of an inde-

pendent electric cireuit, mgnal actuating

ally-operated means for opening and closing

110

‘means connected to smd circuait and to each

! of one or more of said signals and a manu- L
IX§

said cireuit to govern said actuating means

independently of track conditions.

4. In a block-signal system for eleetrlé rall- " "

ways, the combmatmn with a plarality of sig- -

nals and means for moving each of them to

-sarety—mdlcatlng position when the preced-

I20 |

ing block is clear, of an auxiliary control-
ling-cireuit, means controlled thereby. for

moving each of a plurahtv of said signals to
'danger indicating position and a manually-

125

operated switch for openmﬂ‘ and closmﬂ' sald.._ _

eireuit.

-5, Ina block- swna,l system for electrle rall- |

ways, the combination with a plurality of sig- .
130

nals located at intervals along the raﬂway
and means for controlling each of said sig-
nals mdependeutly in aecordance with the
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condition of the preceding block, of aninde-|] In testimony whereof I have hereunto sub-

pendent controlling means for controlling all | s¢ribed my name this 7th day of May, 1903.
of said signals simultaneously comprising an | TOR AT (TR
auxiliary electric circuit, actuating means ! GEORGE GIBBS.

¢ for each signal operatively connected to said Witnesses:
circuit and a manually-operated switch Jo- W. I.. MURRAY,

cated at a given point in said circuit. h W. K. SPRAGUE.
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