PATENTED NOV. 22, 1904

| _ H. W. SPANG. .
ELECTRIC CIRCUITS AND APPARATUS FOR RAILWAY _SIGNA'LIN'G.

No. 775,461.

- APPLICATION FILED JAN. 19, 1803,

NO MODEL.

 INVENTOR

pery &,

WITNESSES:

sk

7

S Z
ATTORNE

1T & STLHELME LTS, L PTE. C




o

No. 775.461.

UNITED STATES

Patented November 22, 1904.

PAaTENT OFFICE.

HENRY W. SPANG. OF NEW YORK, N. Y., ASSIGNOR TO JAMES R. FANCHER,
| OF NEW YORK, N. Y. ' _

ELECTRIC CIRCUITS AND APPARATUS FOR RAILWAY suGNAuNG.

SPECIFICATION forming part of Letters Patent No. 775,461, dated November 22, 1904.

Application filed January 19, 1803 Serial No: 139,539, (No model.)

To all whom it Dy concerw:

Beit known that I, HENrY W. SPANG, a citl-
sen of the United States, and a resident of New
York city. in the county of New Yorkand State

s of New York, have invented certain new and
usetul Improvements in Electric Circuits and
Apparatus for Railway Signaling,of which the
following is a specification.

In the present automatic systems of railway

1o signaling employing a constant track-circuit
with galvanic batteries at the farther end of
guch circuit and a relay at the near end thereot
and which controls a signal-circuit extending
along a preceding track-section with a home

(5 signal at one end and a distant signal at the
opposite end thereof and also in cases where

a signal-controlling relay or relays are under

the control of two adjacent track-circuits, one
such circuit controlling the other, the wire
20 coils of the track-circuit relay or relays are
damaged during thunderstorms by the induced
electricity of the long signal-circuit flowing
into its controlling track-circuit via the relay,
and vice versa, and also by the induced elec-
25 tricity of one track-circuit flowing into the

adjacent track-circuit via the relay, and vice

versa, simultaneously with a lightning-dis-
charge taking place between the clouds and

earth, especially in line with the raillway oran.

30 adjacent point.
The object of my invention. 1s to overcome
such damage of wire coils of track-relays and

also of the signal-magnets and otherwise 1n-

crease the safety and efficiency of the rails for
35 automatic signaling purposes.

My invention consists, broadly, in a track-
circuit having relays located at points distant
trom each other normally out of circuit and
respectively controlling independent short

40 signal-circuits and home and distant signals.

It further consists in the combination, with
a track-circuit, of a resistance normally in cir-
cuit, signal-controlling relayslocated at points
distant from each other normally out of cir-

45 cuit, and respectively controlling independent
short signal-circuits and home and distant sig-
nals and circuit-controllers, the latter operat-
ing o successively exclude the resistance and

include thesignal-controlling relays, and vice
versa. | o
It further consists in the combination, with
a track-circuit, of a resistance normally 1n cir-
cuit, signal-controlling relays located at points
distant from each other normally out of cir-
cuit and respectively controlling independent
short signal-circuits and home and distant sig-
nals, two extended conductors connected at
intervals with ground connections, and circuit-
controllers, the latter operating successively
to exclude the resistance and include the sig-
nal-controlling relays, and vice versa, both
helices of each relay being in an ordinary me-
tallic circuit when energized and each helix
being also in an independent metallic and
oround circuit.
" 1t further consists in the combination, with
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two adjacent track-circuits, of resistances nor- .

mally in circuit, signal-controlling relays lo-
cated near each other normally out of circuit
and respectively controlling independentshort
signal-circuits and home and distant signals 1n
such circuits, and a circuit-controller, the lat-
ter operating to successively exclude the re-
sistances and include two adjacent relays, re-
spectively controlling a home signal of an ad-
jacent track-circuit and a distant signal of a
distant track-circuit.

In the accompanying drawings, Figure 11s
a diagram illustrating one form of my 1nven-
tion as applied to one track of a double-track
system in which the trains always move in
one direction, as indicated by the arrow, the
second or return track not being illustrated
herein. Fig. 2 is a plan view of portion of
an improved circuit controller or changer.
Fig. 3 is a modification thereof.

A, B, and C are sections of a railway each
about a mile long, more or less, and «, , and
¢ are the near ends and ¢, 0, and ¢ the Tar-
ther ends thereof, section C being at the end
of railway or block system.
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Rails R, R, R% R®, R, and R® constitute

section A, railsR®, R', R, R’,R",and R" section
B, and rails R” and R* section C. The rails
of the respective sections are insulated from
oach other at their abutting ends. Rails R’
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and R' of section A and rails R* and R" of
section B are insulated from the adjacent rails
of their respective sections, and each of said
rails can be a single rail or two or more bonded
rails. In connection with the opposite rails
R and R’ and when bridged by wheels G and
axle ¢ of alocomotive or train they constitute
circult-closers.
R’ of section A, rails R°, R", R’ and R of sec-

tion B, and 1‘&115 R" R” of c;ectmn C should

have metalhc continuity throughout its length
bonds or connections at

by means of suitable
the rail-joints thereof. Rails R’, R® and R’
of section A are connected together by me-
tallic connectors»and 7, and rails R’. R", and
R" of sectlon B are connected towether by
connectors 7 and 7.

Insulated rail R* of section A and rail R® of
section B are preferably located about one
thousand feet ahead of ends ¢ and &' of said
sections, while rails R* and R" should prefer-
ably be near sald ends, so that when a loco-

motive reaches R’ or R’ and a safety home
\4

signal 1s not then given it can be stopped be-
fore reaching rail R* or R" and await such
satety-swnal before passing over or making

contact with rail R* or RY.
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_D Df DP D.ﬂ DL D‘i Dﬁ Df ELHC]_ D8 N DIO I)l’l
are gravity batteries or cells or other gener-
ators connected, preferably, in multiple series
with the rails of sections A,
thereby constituting sectional generators.

M, M’, and M" are relays of suitable type

located along the permanent way, M and M?
belng at or ahead of the end ) of section B
and relay M’ being at or ahead of end ¢ of
seetion Q Thev consist of he]ices m m' m”
m®and m*m’, connected tocr ether in the usual
nmanner or by wires 20, ', and w®. When
sald helices are energized, they attract arma-

ture-levers /, //, and 22 c&usmw them to make

contact with stops s, & and s*, and when said
helices are deunergmed %ald_]evers by gravity
or springs make contact with stops ¢, §°, and &

Relay M controls signal-circuit battery H
and home signal I and is normally discon-
nected from track circult of section B, and re-
lays M" and M* control, respectwely signal-
circuit batteries H' and Hﬁ“3 and home sig nal I
and distant signal J and are normally discon-
nected from track-circuit of section C. All
the signals are normally upon open circuit and
at dano"er indication, and when relay M, M’,
or M”is .energized, 1everf [ or I makes con-
tact with stop s, &, or s, and thereby closes
circuit of battery H, H', or H® and causes the
signal to assume the safety indication. (Shown
by the dotted lines. )

N N’ are magnets for

changers or controllers and consist of helices
n, 7', n°, and 2°, connected by wires «® and ',
The resistance of » and 2° can be about one
ohm and of %' and »® about a half-ohm, and
they are successively energized by batteries 1L

Eachlineof rails R, R/, R®, and

B, and C, and

operating cireult

o E———

775,401

and L and cause armature-levers O.and O’ to
move on their fulerums = and ] cmd SUCCeSs-

sively contact with stops & " and s §".

Qand Q' are flat springs which press against
the end of levers O and O and serve to hold
sald levers m the posﬂzlon placed by either
helix 72 or »° ' or %’ and when either is no
longer energized. Normally levers O and O
contact w1th stops s" and .

70

The circuit changers or controllers mans;r COm-

prise circuit- changmg wires T T T* T% and
T T° with bent ends or immersion-points,
which are insulated and separated hom each
other and from metal levers O and O by
wooden or other non-conducting strips. The

sald strips V V', as shown in Fig. 2, are fas-

tened to lever O and the bent wires T T°
move with lever O' when the armatures Y
Y' are successively attracted, and said bent
wires contact with mer cury in metal caps U°
U or U° U™, Normally wires or conduactors
T T T* T and T* T° contact with the mer-
cary in cups U’ U® U* U® and U° U and not
with the mercury in the opposite cups U’ U?
U° U" and U* U",

In order to prevent the oxidation of the mer-
cury and keep its surface bright and clean,
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tubes 7’ £’ of glass or other non- eonductmc‘r ma-

terial C;hould be employed, as shown in Fig.
3, hermetically fastened at one end with wire
T*, which extends for a suitable distance there-
in and hermetically fastened at other end with
another wire 23,or 3, which also extends there-
in for a suitable distance, but separated from
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conductor T, the circuit between them being -

successively closed and opened by mercury,
whic
simultaneously with movement of lever ',

K is a suitable resistance which is normally
in circuit, and its function is to keep the track-
batteries D' D D* D" of section C in proper
working order.

Normally the resistance K impedes the ow
of induced electricity from one leg of track-

circult of section C into the other leg thereof,

and it 1s evident that whatever such flow takes
place between them via resistance X when in

circuit no derangement can be caused thereby.

Owing to the great distance of resistance K
from the rails R” R" of section C, the induced
electrification of the portion of circuit at or
near resistance IX will be so weak that it will
be possible to safely employ a relay in place

h 1s moved from one position to another
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of resistance K, which can serve to control

a signal-circuit and visual signal which will
serve as an indicator or dlstaﬂt signal for see-
tion C upon the normally clear plan in ad-
dition to or without the distant signal J and
with home signal I’ upon the normal danger
plan.

F T’ are wires or other suitable metal con-
ductors extending along the entire length of

rallway or along any desired number of track-
sections and are connected at suitable inter-
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vals with ground connections IE, each consist-

1Ny, prefel ably, of an iron pipe of suitable
lenﬂ th driven into the earth or otherwise well
embedded therein, preferably at or near each
‘Jeleomph pole.
tions thus employed, or any desired number
thereof, afford much better electrical conti-
nuity with the earth than that afforded by
either line of rails of section A, B, or C with
the wooden ties, ballast, and ad_]a,eent surface
earth, even during the moist condition there-
of. The wires F E’" are connected by wires
> with the batteries of the
respective track- circuits and by wires 19 20
21 22 and 25 26 with wires w, w0, and ', con-
necting the helices of the respectwe relays
M, M? and M.

The tmcl{ circult, ot section C, B, or A at
ornearend ¢, 0, or ¢ 1snormally more highly
electrified by induction during thunderstorms
than at or near end ¢, 0, or ¢ thereof, and es-

“peclally at or near the resistance K of each

circuit, for the reason that normally the
orounded conductors ¥ F' have no connection
with the respective. track-circuits of section
C. B, or A at or ahead of ends ¢, b, or a there-
of, owing to their respective signal-control-

ling r elays being normally disconnected from

%ud circults bv their respective ClI‘CLllt -con-
trollers N and N"'.

The induced electricity of each track-circuit
during a lightning discharge can readily dis-
charge into conductors ¥ I and the earth at
or near the end ¢, ', or '

teries D D? D" D" and wires #* #° into K K"
and ground connections E. It isobvious that
suitable lightning-arresters Z 7’ can also be
employed between each leg of said track-cir-
cuit and w1req F F', or either, preferably at
or near end ¢, and thereby provide additional
paths for the discharge of such induced elec-
tricity between such track-circuit and the
earth simultaneous with lightning-discharges
between the clouds and the earth in line with
the railway or an adjacent point. The relays
M M* M’ and circuit changers or controllers
N N’ being normally on short and open cir-
cuits are then not electrified by induction dur-
ing thunderstorms, and the insulation of con-
ductors TT T® T?and T*T° from armature-le-
vers O and Q" alsoserve to normally reduce the

induced electrification of that portion of track-

circuit of section C at or near circuit-chang-

ers N N and prevent such electricily seeking
the rails R or R’ via electromagnets of said
circuit-changers and batteries L L.

The signal-circuits embracing batteries H,
H', and H* and signals 1. I’, and J are very
short, and therefore are not electrified by in-
duction.

It will be obsérved that normally there 1s

no relay in the track-circuit of section C or
any such section and that the induced elec-
tricity can low over its entire length toward

The series of ground connec-

That of section
C flows via the electrodes and liquids of bat-

end ¢ of section C and even over the conduc-
) : rrvl ) o . . '
tors T8 T and T" T® and contacts U* U and

U* U without causing any tusion or damage

of such contact-points, due to the non-fusion
of mercury. Furthermore, the induced elec-
tricity of the rails and wires of track-circuits
of sections A, B, and C can readily flow into
each other and the earth and toward a light-
ning-discharge between the clouds and the

earth in line with the railway or an adjacent

point via the electrodes and liquids of the
track-batteries and also by lightning-arrest-
ers employed between the legs of such tmch
cireuits and conductors ¥ F', or either.

The operation of the system ig as follows:
When the wheels G and axle ¢ of a locomo-
tive or train moving in direction of the arrow
bridee rails R’ and R of section A, the cur-
rent of battery L lows over wire 28 helix 2
of circuit-changer N, wire 29, rails R? R, and
wire 27, causing lever O to contact with stop
s and simultaneously cause conductors T T”
T* T2 to break contact with mercury in cups
U U* U* U* and make contact with mercury
in cups U’ U U° U', thereby excluding re-
sistance K or its equivalent from the track-
circuit of section C and including therein re-
lay M®, which controls distant sw‘nal J. and
also excludmn‘ resistance and including in the
track-circuit of section B relay M, Wthh con-
trols home signal I of said section. 1If section
C is clear, the current of batteries D* DY DY
D" will flow over wire 1, rails R*¥ wire 2, con-
ductor T, wire 3, conductor T wire 15, re-
lay M?, wire 16, conductor T?, w11e6 conduc-
tor T°, wire T, rails R"”. and wire 8, thereby
constituting an ordinary metallic circuit, and
the helices m* i’ of relay M’ being then en-

ergized will cause armature-lever 7 to close
circuit of battery H* and the distant signal J
of section C to assume the safety IDdlC&UOH
At the same time if section B is clear the
helices m2 22" of relay. M will be energized by
the current of batteries D* D’ D" D flowing
over wire 9, rails R", wire 10, conductor I,
wire 17, relay M, wire 18, conductorT wire
13, rails R’. connector #°, rails R’, connector
r°, rails R”, and wire 14 and cause lever / to
close circuit of battery H and the home sig-
nal I of section B to assume the safety indica-
tion. The said distant and home safety-sig-
nals will be given until wheels (x and axle ¢
bridge rails R* and R,when the current ot bat-
tery 1 will flow over wire 23, helix »n', wire
17, rails R* R, and wire 27, and even if A por-
tion of the train 1s at the same time Dass-
ing over rails R* R, helix »', owing to 1ts re-
sistance being lowe1 than thth of helix 7,
will be energmed.}. causing lever O to contact
with -stop &' and simultaneously causing con-
ductors T TV T*T® to break contact with mer-
cury in cups U’ U’ U° U’ and make contact
with mercury in cups U U U* U° and includ-
ing resistance I with circuit of section C,

sminla,rly changing circuit of section B and

75

30

90

95

100

TO5

11O

115

120

130




L

10

20

30

35

40

45

55

60

65

excluding relays M* M therefrom, and the dis-

tant signal J and home signal 1 to then as-
sume their normal or danger indication. If
rails R” R of section C or R®* R" R’ R" of
section B are occupied and bridged by the
wheels and axle of train and the current of

batteries D8 D’ DY D" or D* D° D° D’ there-

by shunted, relay M* or M cannot be ener-
oized and safety-signals will not be given
when a locomotive reaches rail R* of section
A. When the wheels ( and axle ¢ of a lo-

comotive bridge rails R’ R’ of section B, the

current of battery I flows over wire 32, he-
lix #n® of circuit-changer N’, wire 33, rails R®
R’ and wire 31, causing lever O’ to contact
with stop s*and simultaneously cause conduc-
tors T* T to break contact with mercury in
cups U’ UY, thereby excluding wire 3, con-
ductor T% wire 4, resistance I or its equiva-
lent, wire 5, conductor T° and wire 6 from

track-circuit of section Cand including therein

relay M’, which controls home signal I' of
said section. If section C isclear, the current
of batteries D* D* D' D" will flow over wire
1, rails R, wire 2, conductor T%, wire 23, re-
l‘w M’, wire 24, conductor T, wire T, rails
R", and wire 8, ther'_eby constituting an ordi-
nary metallic circuit, and the helices 72 m® of
relay M’ being then energized will cause lever
' to close circuit of battery H' and home sig-
nal 1’ of section C to assume the safety indi-
cation and will continue to be given until
wheels (3 and axle ¢ bridge rails R® R’, when

‘the current of battery L' will flow over wire

32, helix »°, wire 34, rails R” R’, and wire 31,
and even 1f a portion of the traln is at the
same time passing over rails R’ R’ helix »’
owing to its resistance being lower than that
of helix »”, will be energized, causing lever
(' to contact with ¢ and simultaneously caus-
ing conductors T* T® to break contact with
mercury in cups U’ U" and make contact with

mercury in cups U° UY, and including resist-

ance I with circuit of section C and exclud-
ing relay M’ therefrom and the home signal
I’ to then assume its normal danger indica-
tion. If rails R” R" of section C are occu-
pied and bridged by the wheels and axles of
train and the current of batteries D° D’ D D"
thereby shunted, relay M’ cannot be ener-
agized and safety-signal will not be given when
a locomotive reaches rail R® of section B.
In addition to the operation of relays M~
M, and M’ in the complete metalhc c1rcu1ts
herein descrlbed each helix m* . m’, n, mm’,
and 7n° when energized will, in connectlon
with a line of rails “and two batteries, be in
an independent metallic eircuit and a ground-
circult of the highest eﬁciency Helix m will
embr ace rails R“ batteries D* D°, and wire .
helix 7’ will embrace rails RT R’, and R“

batteries D° D" and wire F, and helix m* or

m” will embrace rails R™, batteries D° D’ and
wire I, and helix m°or »° will embrace rails

R®, batteries D" D", and wire F in an inde-

75,461

pendent metallic circuit, and in connection
with a series of ground connections K, located
within a suitable distance, each helix will also
bein a ground-circuit of the highestefficiency.
It 1s evident that with such circuits the re-
sistance and retardation offered to the current
of batteries D* D’ D’ D" and D® D D" D" will
be greatly reduced and the flow thereof over
helices 7w/ m* m” and m” m’ increased, while
the flow thereof via the wooden ties, ballast,

and moist earth in a ground-shunt Wl]] be re- -

duced to a minimum, thereby enabling the
rails of a longer section of track to be used
for a,utomimtic sionaling than has heretotore
been possible.

When relay M% M, or M’ is energized and
in circult with extended conductors F ¥ and
and ground connections E during a thunder-
storm, it will be subjected to induced electri-
fication of its respective track-circuit during
the interval ~while a locomotive is moving
from rail R’ to R* of section A or from rail
R¥to RY of section B; but such electrification
will not be as intense as upon that portion of
circuit of section B or C as near end & or ¢
thereof for the reason that the respective
traclk-batteries and lightning-arresters em-
ployed between the legs of said circuits and
conductors I' I, or either, offer much better
paths for the discharge of such induced elec-
tricity to the earth than the paths offered by
relays M”, M, or M'.

Should signal I.J, or I indicate " safety ” be-
fore the locomotive reaches rail R* or R°, the

engineer will know that such signal 1s 1m-

proper and 1s due either to armature-lever /,
*. or I’ being held by residual magnetism of
iron cores of helices m m' m* m® or m* m? or
improper working of the circuit-controller N
or N’ or by defective signal mechanism, and
therefore 1n the case of 1mproper home sig-
nal Lor I he will proceed cautlously OVer sec-

tion B or (.
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Instead of employing resistance K, relay .

M? and its distant signal J and their circuit-
changer at or ahead of end 4 of section B they
can be emploved along section B ahead of re-
lay M’ and circuit- cha,nfrer N

ITO

Resistance K can be d1spensed with When |

an electric generator is employed with a num-
ber of consecutive track-circuits, and in such
case the arresters 7Z 7' can be employed with
both legs of the track-circuit at the farther
end of each block-section and with the earth.

I do not confine myself to any special de-
vices or means for operating circult-changer
or controller-magnets N N’ by a train for suec-
cessively excluding and including 1n a track-
circuit C resistance K or its equivalent signal-
controlling relays M*, M, and M.

I do not confine myself to the employment

of relay M* and M/, respectively, controlling

independent short signal-circuits and distant
and home signalsin normal open circuit with
the track-circuit of section C, as shown, as
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either relay M®or both M* and M’ can be em-
ployed in closed track-circuit and normally
inert, due to resistance in series therewith, and
energized when resistance is shunted by a lo-
comotive or circuit-controller. |

It is obvious that ground connections L
could be dispensed with and extended conduc-
tors F F' employed solely as additional return
metallic conductors for the coils of the sig-

nal-controlling relays.

WhatT claim as new, and desire tosecure by

Letters Patent, 15—
1. In a railway signaling apparatus, the

combination of the two lines of rails of an in-

sulated section of railway-track, a generator

connected with farther end of said section,
two relays, normally out of circuit, located at
points distant from each other, independent
short signal-circuits for distant and home s1g-
nals, located ahead of the near end of the said
section and respectively controlled by said re-
lays and means for causing the successive op-
eration of the latter. |

9. In a railway signaling system, the com-
bination of two lines of rails of an insulated
section of railway-track, a generator connect-
ed with the farther end of said section and re-
lays, normally out of circuit, located at polnts
distant from each other, independent short
signal-circuits for distant and home signals,
located ahead of the near end of the said sec-
tion and respectively controlled by said re-
lays, and means governed by a passing traln
for controlling the connections of said relays
to cause the successive operation of the latter.

3. In a railway signaling system, the com-
bination of two lines of rails of an insulated
section of railway-track, a generator connect-
ed with the farther end of said section, a re-
sistance, normally in circuit, and relays nor-
mally out of circuit, located at points distant
from each other, independent short signal-cir-
cuits for distant and home signals, located
ahead of the near end of said section and re-
spectively controlled by said relays and cir-

cuit-controllers adapted for excluding the re-

sistance and including the relays and vice
versa. o

4. Inaraillway signaling system, the combi-
nation of two lines of rails of an insulated sec-
tion of railway-track, a generator connected
with the farther end of said section, a resist-
ance, normally in circuit, and relays, nor-
mally out of circuit, located at points dis-
tant from each other, independent short sig-
nal-circuits for distant and home signals, lo-
cated ahead of the near end of said section
and respectively controlled by said relays and
means governed by a passing traln for con-
trolling the connections of said resistance and
relays to cause the successive operation of the
latter. | |

5. Inarailway signaling system, the combi-
nation with two lines of rails of an insulated
section of railway-track,a generator connected

o

with the farther end of said section, a resist-
ance normally in circunit, and relays normally
out of circuit and located at points distant from

each other, independent short signal-circuits
1 for distant and home signals, located ahead

of the near end of the said section and respec-
tively controlled by said relays, and circuit-
controllers having movable insulated connec-
tors and bodies of mercury, adapted to ex-
clude the resistance and include the relays
anc vice versa.

6. Inarailway signaling system, the combi-
nation with the lines of rails of two adjacent
traclk-sections, each section having a gener-
ator connected with the farther end thereof,
a resistance, normally in circuit and relays
normally out of circuit and located at points

| distant from each other, independent short

sional-circuits for distant and home signals,
located ahead of the near end of each track-
section and respectively controlled by said re-
lays, and means governed by a passing train
for controlling the connections of said resist-
ances and relays to cause the successive oper-
ation of two adjacent relays respectively con-
trolling a home signal of an adjacent section,
and a distant signal of a distant section.

7. Inarailway signaling system, the combi-
nation with the lines of rails of two adjacent
track-sections, each section having a generator
connected with the farther end thereof,a resist-
ance normally in circuit and relays normally
out of circuit and located at points distant
from each other, independent short signal-
circuits for distant and home signals located
ahead of the near end of each track-sectionand
respectively controlled by said relays, and cir-

cuit-controllers having movable insulated con-

nectors and bodies of mercury adapted to ex-
clude the resistances and successively include
two adjacent relays, respectively controlling
a home signal of an adjacent section and a
distant signal of a distant section.

3. Inarailway signaling system, the combi-

nation of the two lines of rails of an insulated

section of railway-track, a sectional generator
connected with the farther end of said section, a
resistance, normally in circuit, relaysnormally
out of circuit, and located at points distant
from each other, independent short signal-cir-
cuits for distant and home signals, located
ahead of the near end of the said section and
respectively controlled by said relays, con-
nections taken at points between coils of said
relays and sections of said generator with two
conductors ¥, I, extending along the rail-
road, and means governed by a passing train
for controlling the connections of said resist-
ance and relays to cause the successive oper-
ation of the latter.

9. Inarailway signaling system, the combi-
nation with the two lines of rails of an insu-
lated section of railway-track, a sectional
generator connected with the farther end of
said section, a resistance normally in circuit,
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relays normally out of circuit and located at
points, distant from each other, independent
short signal-circuits for distant and home
signals, Tocated ahead of the near end of the
said section and respectively controlled by
sald relays, connections taken at points be-
tween colls of said relays.and sections of sald
generator with two conductors, F, F', extend-
ing along railroad and connected at short 1n-
tervals with ground connections, I, and means
ooverned by a passing train for controlling
the connections of said resistance and relays

- t0 cause the successive operation of the latter.
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10. In a ratlway signaling system, the com-
bination of the lines of rails of two adjacent
insulated sections of railway-track, each sec-
tion having a resistance normally In circuit,
relays, normally out of circuit and located at
points distant from each other, independent
short signal-circuits for distant and home sig-

nals, located ahead of the near end of each.

section and respectively controlled by said
relays, connections taken at points between
coils of said relays and sections of said gen-
erators with two conductors, ¥, F', extend-
ing along railroad and connected at short in-
tervals with ground connections, E, and means
governed by a passing train for controlling
the connections ot said resistances and relays
and cause the operation of two adjacent re-
lays, respectively controlling a home signal
of an adjacent section and a distant signal of
a distant section.

11. In a railway signaling system, the com-
bination of the two lines of rails of an insu-
lated section. of railway -track, a sectional
generator connected with the farther end of

sald section. relays normally out of circuit

and located at points distant from each other,
independent short signal-circuits for distant
and home signals, located ahead of the near
end of the said section and respectively con-
trolled by said relays, connections taken at

points between coils of said relays and sec-

tions of said generator with two conductors
I, I, extending along railroad and connected
at short intervals with ground connections,
E, and means governed by a passing traln

for controlling the connections of said relays

and cause the successive operation of the latter.

12. In araillway signaling system, the com-
bination of the lines of rails of two adjacent
insulated sections of railway-track, each sec-
tion having a sectional generator connected
with the farther end thereof and relays, nor-
mally out of circuit and located at points dis-

tant from each other, independent short sig-

nal-circuits for distant and home signals, lo-
cated ahead of the near end of each section
and respectively controlled by said relays,
connections taken at points between coils of
sald relays and sections of said generators
with two conductors K, F', extending along
railroad and connected at short intervals with
oround connections, I, and means governed

775,461

by a passing train for controlling the connec-
tions of said relays and cause the operation of
two adjacent relays, respectively controlling
a home signal of an adjacent section and a
distant Slo"nal of a distant section.

13. Ina railway signaling system; the com-
bination with the two lines of rails of an in-
sulated section of railway-track, having a sec-
tional generator connected with the tarthe
end of J&Id section, a resistance or signal con-
trolling relay, normall,s n circuit, and located
ahead of the near end of the said section, of
connections taken at points between sections
of sald generator with two conductors, F, I,
extending along railroad and connected at
short intervals with ground connections, E.

14. Inarailway signaling system, the com-

- bination with the two lines of rails of an 1n-

sulated section of railroad-track, having a sec-
tional generator connected with the farther
end of sald section, relays, normally out of
circuit and located at points distant from each
other, independent short signal-circuits for
distant and home signals, located ahead of
the near end of the said section and respec-
tively controlled by said relays, of connec-
tions taken at points between sections of said
generator with two conductors, F, F', extend-
ing along railroad and connected at short in-
tervals with ground connections, E.

15. Inarailway signaling system, the com-
bination with the two lines
sulated section of railroad-track, having a sec-
tional generator connected with the farther
end of said section, a resistance normally in
circuit, relays normally out of circuit and lo-
cated at points distant from each other, inde-
pendent short signal-circuits for distant and
home signals, located ahead of the near end
of the said section and respectively controlled
by said relays, of connections taken at points
between sectlons of said generator with two
conductors F, F', extending along railroad
and connected at short intervals with ground
connections, L. -

6. Thecombination with the sectional lines

of rails of consecutive block-sections, of sec-

tional generators connected with the farther
ends of said sections, relays. normally out of
circult and located at points distant from each

other, independent short signal-circuits tor

distant and home signals, located ahead of the
near ends of the said sections and respectively
controlled by said relays, of connections re-
Spectlvelv taken at points between sections of
sald generators and wire coils of said relays
with two conductors K, F', extending along
railroad, and circuit-controllers adapted to
successively include and exclude said relays.

17. Thecombination with the sectional lines

of rails of consecutive bloclk-sections, of sec-
tional generators connected with the farther
ends of said séctions, relays normally out of
circult and located at points distant from each
other, independent short signal-circuits for

of rails of an in-
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distant and home signals, located ahead of the
near ends of the %ald sections and respectively
controlled by said relays, connections respec-
tively taken at points between sectionsof said
generators and wire cotls of said relays with
two conductors ¥, ¥, extending along rail-
road and connected at short mtervals with
ground connections, K, and circuit- controllers
dda,pted to Successwely mclude and exclude
sald relays.

18.
of rails of consecutive block-sections, of sec-
tional generators connected with the farther
ends of Said sections, resistances normally in
circuit, relays normallv out of circuit and lo-

cated at points distant from each other, inde-
pendent short signal-circuits for dlqtant and
home signals, located ahead of the near ends
of thesaid sections and respectively controlled
by said relays, connections respectively taken
at points between sections of said generators
anc wire coils of said relays with two con-
ductors F, ¥', extending along railroad and

connected at short intervals with ground con-

nections, K, and circuit-controllers adapted to
oxclude the resistances and include the relays
and vice versa.

19. The combination with the sectional lines
of rails, of consecutive block-sections, of sec-
tional generators connected with the farther
ends of said sections, resistances or magnets
normally 1n circuit and located at points
ahead of the near ends of said sections, and
connections taken at points between sections
of said generators with two conductors F, F,
extending along railroad and connected at
short intervals with ground connections E.

20. The combination with the sectional lines
of rails of consecutive block-sections, of sec-
tional generators connected with the farther
ends of said sections, relays normally out of

circuit and located at points distant from each
other, independent short signal - circuits lo-

cated ahead of the near ends of the said sections
and respectively controlled by said relays,
connections respectively taken at points be-
tween sections of said generators and wire
colls of said relays with two conductors ex-
tending along railroad and connected at short
intervals with ground connections, E, and cir-
cult-controllers having movable insulated con-
nectors and bodies of mercury adapted to ex-
clude and include the said relays.

21. An electric circuit having a magnet or
relay under control of an electromacrnetlc Cir-

cult-controller, consisting of an arma,ture-le—_

ver controlhnw insulated connectors and mer-

The combination with the sectional lines.

v

cury in a non-metallic tube, so arranged that
the movement of the armature-lever will suc-
cessively cause the mercury to move from one
position to another and successively close and
open a circuit.

22. 'In a railway signaling system, the com-
bination with an electric circuit having a gen-
erator at farther end of said circuit, a magnet
normally in eircuit located at or ahead of the
near end of said circuit, of arresters Z, 7/,
connected with both legs of said circuit adja-
cent to the generator and with extended con-
ductors F, ¥, connected at short intervals
with ground connections, E.

23. Ina rallway signaling system, the com-
bination with the rails of an insulated section
of raillway-track, having a generator at the

farther end of said section, and a signal-con-

trolling relay normally in circuit located at or
ahead of the near end of said section, of ar-

‘resters Z, Z', connected with both legs of said
circult at the farther end of track-section and

with extended conductors F, I, connected at
short intervals with ground connections E.
24. In a railway signaling system, the com-
bination with the rails of an insulated section
of railway-track, having a generator at the

farther end of said section, a resistance nor-

mally in circuit and rel‘ws normally out of
circuit, located at points distant from each
other, independent short signal-circuits for
distant and home signals, located ahead of the
near end of said section and respectively con-
trolled by said relays and means governed by
a passing train for controlling the connections
of said resistance and relays to cause the suc-
cessive operation of said relays, of arresters
Z, 7/, connected with both legs of said circuit
a,t the farther end of track-section and with
extended conductors F, F', connected at short
intervals with ground connections E.

25. The combination with an electric cir-
cult having a generator connected with one
end thereof and a magnet or relay with the
opposite end thereof, of arresters Zi, 7/, con-
nected with both leo‘s of said circuit near the
generator and with extended conductors F, F,
connected at short intervals with ground con-
nections, L.

Slﬁ‘ned at New York mty in the county of
New York and State of New York, this 15th
day of January, A. D. 1903.

HENRY W. bPAN(r

Witnesses: |
J. GALLWITZ,
K. L. LAWLER.
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