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To all whom it may concern.:

Be 1t known that I, HeExry W. SpaNg, a citizen of
the United States, and a resident of New York in the
county of New York and State of New York, heve 1n-
vented certain new and useful Improvements in Elec-
tric Circuits and Apparatus for Railway Slgnelmg, of
which the following is a specification., |

My invention relates to means for controlling the ac-

tion of an electromagnet by the moving of the rolling

equipment of arailway and is designed primarily to fur-
nish a means whereby the current from 2. battery con-
nected to a safety circuit of any kind, as for instance,

‘the rails of a section of track may be ceueed to flow di-

rectly, first in one direction and then in an eppesu;e
direction through an electromagnet ontherolling equip-
ment or on the permanent way without the use of
speclal devices and soasto dispense with the use of local
batteries and special current reversers or controllers:
In these respects my invention constitutes an im-

provement upon that class of circuits shown in Figure -

1, in United States Letters Patent No. 164,228, of June

| 8 1875, 1n which the two lincg of rails of a section of,

rmhmy track are used as the principal conductors be-
tween a galvanic battery and a polarized relay magnet
which controls or operates a vleual or audible elgnal or
hoth, threugh the action of a circuit controller or con-
tmllexs adapted to successively energize such magnet

by currents flowing first in one direction and then i 11 an
opposlte direction. |

cutt, as for instance, a track circuit consisting of two
lines of rails of a section of track connected with gal-
vanic batteries or cells, of insulated rails or short track
sections which in connection with the wheels of a loco-
motive and tender or of the front and rear trucks of a
tender or of an adjacent car will cause a polarized relay
or electromagnet on the locomotive or car to be succes-

sively energized by ¢urrents from said battery flowing

first in one direction and then in the opposite dll"e{;tIDIl

and give a safety signal thereon for a suitable period of
time. |

{1 turther eenmstg in the eembmetmn of a tI'LICk cir-

cult consisting ef two lines of rails of% section of track

connected with galy anic batteries or cells at one end
thereof and with insulated rails or short track sections
in the preceding section of {rack at the other end there-

“of, wheels and axles of a locomotive and tender or of the

front and rear trucks of a tender or of an adjacent car, a
polarized relay or electromagnet on the permanent
way and which controls a signal circuit or signal and
which normally is in a partial open circuil, and insu-
lated rails or short track sections in which said partial
circuit terminates, all as hereinafter described, where-

by saild magnet may be successively energmed by i

My invention consists in the cembmetlen Wwith a cir-

i

"

currente’ ﬂewing first in one direction and then in the_

opposite direction and give a safety signal thereon for -

29

a. suitable. period of time and at a safe distance ahead .

of the preceding section of track and when eueh 8eC-

tlon is clear.

It further consists in the combination of an open
partial circuit embracing a relay or electromagnet
which controls a signal circuit or signal along the per-

60

manent way with circuit controller or controllers, two
lines of rails of a section of track and two or more gal-

vanic batteries with ground connections so arranged
that when the metallic circuit 18 completed each helix
of magnet.and each line of rails will also be 1n an in-
dependent ground circult., - |

It further consists in the cembmetlen of a rela,y or
electromagnet upon a locomotive and which controls a

signal thereon, such magnet being in portion of a cir-
cuit terminating in the wheels of the locomotive and

tender, or in the wheels of a locomotive and those of

60

70

one fruck of an adjacent car, and insulated from each '_

other, with portion of the electric circuit along the per-

of track which when bridged by said wheels will’ CaUSe
said magnet to be energized and a signal given.

It further copsists in the combination of a rele,y or
electromagnet upon a locomotive or adjacent car and
which controls a.signal circuit or signal thereon, such

magnet being in a portion of circuit terminating in the

wheels of the front and rear trucks of tender or of a car
and insulated from each other and the helices or wire

“connecting them being connected with the metal work

of locomaotive, so as to form a ground connection via the
ralls, batteries ana ground connection of the section of

75
manent way and containing a battery which is con=
nected to two adjacent msul’eted ralls or s short, sections .

80 .

85

track upon which it is then moving or located, with the -

portion of the electric circuit along the permanent way

90

consisting of ground connection, and batteries con-
nected with two adjacent insulated rails or short track

sections, all arranged so that when said rails or track
sectlons are bridged by said wheels each helix of such-
-magnet will be In an independent ground elrcult 2s

well as 1n a complete metallic circuit.
‘1t further consists in the combmatmn of a reley or

~electromagnet upon a car of a train and which controls
‘a signal circuit which extends to an incandescent lamp-

, such magnet being in

or other swnal upon locomotive

956

100

portion ef a circuit termmanmg in the wheels ef the -
front’and rear trucks of car, and insulated from each

-_eth_er with the portion of the electric circuit along the
permanent way consisting of a battery which is con-

nected to two insulated rails or short sections of track
which when bridged by said wheels will complete cir-
cuit and cause signal to be given thereon.

It further consists in the combination of resistance

1056



5 .circuits and devices hereinafter described and’ then
b . - _

- gram illustrating one form of my

10

15

4

-in a track circuit with mieans under the control of a lo-
including and excluding it from

comotive or train for
such circuit. . L
My invention consists also in the combinations of
specified in the claims. o
In the accompanying drawings, Fig.
invention as applied

to one track of a double track system, in which the

traing always move in one direction as indieatéd;by the

arrow; the second or return track not being illustrated
herein; Fig. 2 is a modification thereof, ag applied to a

signal controlling magnet on the permanent way which

may be used in conjunction with the magnet on the
locomotive or other portion of the rolling equipment

and energized stmultaneously therewith or may be

 ‘used in‘dependently thereof; Fig’s. 3, 4 and b, are side
elevations of a locomotive and tender and adjacent car

20

20

30

Hlustrating the portion of electric circuit thereon.
Similar reference characters are used to designate like
parts in all the views, '

-A, 18 a section of track; which may be a mile long,
more or less, and having its rails insulatéd or separated
rails of the adjacent sec- |

from metallic contact with the
tions B and C,asshownata, and /. = -

Hach line of rails R, R/, of section A, and R?, R?,
R8, R R!2, R of
continuity throughout its length by means of suitable

metallic bonds or connectors at the rail joints thereof

and metallic connectors 7, 1 y 7% and r*, around any in-

- sulated rails of said line,

40

| ‘site pole of said circuit..

45

~ nected to the same pole as R4

50

0d

60

65

- Rails R3, Rf, RS R?, R1° Ru R® RM are insu-

lated or separated from each other, and thejr insa-
- . tions or separations, are
39

TS preferably drrectly opposite
each other, and each of said rails can be a single rail
or two or more bonded rails, according to the distance

- employed between wheels G, ¢, .Of ﬁhe.rolling equip-

ment moving on said rails, -
Rail R'" is connected to one
other circuit to which the

battery or other generator is
Joined, and the next rail

of the arrow the rails RM, 'Rll.ﬂ,','a'ucceeding- rails R,

" R®8,in the order named, are connected in the reverse
~-manner to said poles; that is to say, R is connected,

not to the same pole as R, but to
viz: that to which R ig connected,

the opposite pole,
while R ig con-

to that to which R jg connected. These rails then,

In‘Tombination with the wheels-G, G/, and axles ¢4, 9,

constitute the elements of g pole changer or reverser for

causing the current from the same battery or generator |

to flow first in one direction and then in the other over

the partial circuit connceted to wheels and axles G, ¢,
&, ¢/, and according to the_'pﬂs’itipi}' of said wheels and
axles respectively with!’rela_._tia:mf. to the four points or
contacts R'¢, RS, R11, Rt The said insulated rails or-
better adapted for strongly
energizing a relay or electromagnet 1ipon a locomotive -

short track sections are also

or car by a battery

| located on thepermanént Way,
than is pessible witl,

two insulated rails or short track

‘8ections, opposite each other, and two adjacent longer

sections of rails, tor the reason that the laiter offer
longer and better paths for the fow of portion of the
current 19 the earth via the. udi.cent ties, ballast, eic.

1, 18- a dia-

section B, should have metallic

pole of the guard or

R' ig connected to the oppo-.
‘Proceeding in the direction |

| stop s/ or s8.

and to the pole opposite |

l.

‘with rails R3, R, R+, Ru.

the condition of section A before

860,045

when ‘moist.
lected at a suitable poini

section of track A, so that when whesls G, 7, of loco-

motive and tender, or of a car moving in direction of

arrow contact respectively with rails R RB, R7, R and
section of track A is clear, a safety signal will be given

Such insulated rails are 'pi'eferab]y Se-
ahead of the near end, a, of -

70

at a safe distance ahead of the near eiid, g, thereof, and

.

given until wheels G/, G, contact
The distance hetween the
two sets of insulated rails of section B varies according to
the length of tine
given. | | . | .
- D’—D* Fig. 1and D, D/, D2, D3, and DY, D5, DS D7
Fig.
tiple in Fig. 1, and in series mutltiple in Fig. 2 consti-

will continue to be

‘tuting sectional generators,

during which the signal is to be

2 are gravity batteries or cells connected in mul- 1'
80

75

H, or H’, is an ordinary resistance and itz function

1s to keep the said batteries in proper working order.
of a relay or
_eIectmmagnet or solenoid and operate g '}fiSLlal signal

It can also be in the form of wire. coils

85

or current indicator, so as to Indicate to an engineer.

locomotive, or along railway.

signal is given upon

M, M’, a: polarized relays of suitable type and 'mn__ L

518t of electromagnets m, m/, m?, m?, connected together
by wires, w, .

n, 0, n*, %, are attached and by which. lever ! or I is
attracted and moves on its fulerum, f or 1,
alternately; with conducting stop s or s* and insulated
) Lever l or I is supported by a permanent
agnet and as the polarity of poles n, n’, or n, nd, is
alternately changed by currents fiowing in opposite or
reverse directions over the helices m, m’, or m2, md, it
alternately contacts with stops s and s” or §2 and 3,

- Inorder to preventlever I of magnet M being moved

by the jar of locomotive or car, from the position in

which it is placed, 3 flat pressure spring, o, or any other

suitable device can be employed against the top or any
other suitable part of said lever, o -

. Relay magnet M, upon the locomotive, is connected
by wires 7 and 8, with the whedls G, G, of locomotive
and a truck of tender P, or of an adjacent car as shown

In Fig. 3, the said wheels being insulated from each:
other, and when lever [ is moved in one dircction by -« - o
110

poles n, n/, and contacts with stop s, it-will close cireuit
of battery F over incandescent, lamp I or otherwisc
erate a visual or other signal and when lever ] contacts
with stop s/ the circuit of battery T
signal given. | | |

In order that cach helix m, m/ , of relay

upon locomotive may also -be operated in-an inde-

pendent ground circuit, it is necessary to connect thew
wires 9 and 10 with

or the wire, connecting them, by
a suitable metal portion of locomotive I, and wires 7

1 and 8 with wheols of front and rear trucks of tonder or

of an adjacent car, as shown in Fig. 4. The around

| connection thereby formed will consist of the locomo-

tive and rails of section B which connect with batiiries

w’, and 1o the iron cores thereof; iron poles

Op=
will be open and no

magnet M

90

contacting

95

100

105

115

120

D4, D3 DS D7 and the ground connection or conpee.

tions thereof, the current of said batteries heing at the ]
same time shunted from magnet M by wheels and axles

of locomotive.

. In some cases, and especially -where the four insu-

lated rails or short sections of ratk must contform: with

| the usual track construction and have their insifations

13y
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15

ééo,ﬂs -

3

6r separations diagonally Gppo'site eaﬁ;hd other it may be | them a.nd whlle the wheels of a portlon of train are still 65 )

desirable to place relay magnet M and signal battery F

in a baggage or other car, Q, adjacent to tender, P, with
the signal circuit wires extending from such car to in-
candescent lamp 1, upon locomotive as shown in Fig. 5,
and if desired, a signal lamp-upon such car or any other

car of train can also be operated with such signal circuit.
In such cases wires 7 and 8 are preferably connected

with wheels &, G/, of the front and rear trucks of such
car or trucks of different cars, and wire, w, is connected

by wires 9 and 10/. with coupling of car and thence to

wheels of tender or directly with tender or locomotwe
in any efficient manner. |

. Magnets M and M’ being momentarily enerﬂlzed are

not liable to retain their.redéidual magnetism or be sub-

.. Jected to induced electrical discharges taking place be-

20

29

30

39

40

'8, 7, and magnet M being indicated by arrows x.

tween the rails and the adjacent earth, simultaneously

with lightning discharges taking place in line with ad-

jacent and even remote points, and thereby prevent
the polarized electromagnets being demagnetized,

which is a common occurrence with such magnets now

employed along the permanent way in connection Wlth-
" constant track and other closed circuits.

When wheels G, G/, of locomotive and tender or of
a4 car moving in direction of arrow Fig. 1, contact re-
spectively with rails R, R, and R?, R, of section
B and section of track A 1s clear, the current of batteries
D/, D2, will flow over wire 2, rails R, wire 3, rail R4,
Wheels &/, wire 8, magnet M wire 7, wheels G, rails
R, wire 6, rails R/ ‘and wire 1, causing lever ! to- con-
tact with stop s, and close circuit of battery F over in-
candescent lamp I; the direction of current over wires
When
wheels (&, G/, contact respectively with rails R3, R,
R#, RY, the current of batteries D4, D?, will flow over
wire 2, rails R, wires 3, 11, rails R1°, wheels G, wire 7,
magnet M, wire 8, wheels G/, rail RY, wires 12, 6, rails

R’ and wire 1, causing lever ! to contact with stop &’

and break circuit of battery F'; the direction of current
over wires 7, 8, and magnet M, being indicated by ar-

TOWS Y. When wheels G, G/, contact respectively

45
50

h)

60"

~with rails R%, R*3; and R?, R", of section B, Fig. 2 and

section of track A is cl’eﬂ.r, the current of batteries D

D/, D2, D3, flow over wire 2, rails R, wire 3, rails R4,

wheele G/, and axle ¢/, rail R7 wire 13, resistance J,

‘wire 14, magnet M/, wire 15, ail RS, wheels G and axlé

g, rail R’3, wire 6, rails R/, and wire 1 also over wires
18, ¥5,..20, 21, and ground eonnecctions, E E’ causing
lever V to contact with stop s? and close circuit of bat-

tery F” over incandescent lamp I/, the direction of cur--

rent over wires 13, 14, resistance J, magnet M’ and
wire 15 being indicated by arrows . When the wheels

| -G, @, contact respectively with raile R3, R0, R4, R,

the current of batteries D, D/, D% D3, will ‘ﬂow over
wire 2, rails R, wires 3, 11, Ialilﬂ R, wheels G and axle

g, rail R3, wire 16, magnet M/, wire 17, rail R%, wheels |’
G’ and axle ¢/, wires 12, 6, rails R’ and wire 1 also over

wires 18, 19, 20, 21, and ground connections E E/; the
direction of current over wires 16, 17, and inagnet M/
being indicated by arrows y. |

. The resistance of J can be low and its ob]ect is to
cause the helices m2, m3, to be principally energized
by the battery current flowing over rails R3, R'®, R4,

3

| ne(,tlon B

'I‘ﬁllﬂ R'2, R®, and batteries D° D',
circuit will"consiat of ground connection E? batterics

' elther of helices m?

movmg over and confact with rails RS, R3_

7 14
u P

thereby causing lever I/ to move from stop s% to step s3

and break the signal circuit of battery ¥/ which pre-
viously was closed when wheels of locomotive first con-

| tacted with rails R¢, R3, R7, R!, there being no longer

any necegsity for-a algnal bemg given. when" locomo-

tive reaches Tails. R R“’ R4,-R,

The helices m? m¥, of Inagnet M’ Fig. 2 when ener-
gized will not only be in a complete metallic circuit

embracing batteries D D/, I)?, D3, and both lines of
rails R R/ of section A, but eaeh helix.or- wire coil will
also be in an mdependent ground ¢ireuit: one: ground :

70

5

circuit consisting of ground. connections, E, battéries
D D/, rails, 'R, insulated rail, R, ‘wheels G’ and axle " .

¢/, insulated 1“9.11 R7 helix or coil, m?, and ground con-

crround eonnectmn E/, helix or coil m'* insulated rail

R® wheels G and axle g, insulated rail R, line of rails

R/ hatteries D2 D3 and ground connection E.
The ‘helices m, m’/, of magnet M, when connected
with. locomotive as shown in Fig. .4 and employed in

connection with track circuit shown in Fig. 2, will not

only be in a complete metallic circuit embracing bat-
teries D; D/, D2, D3, and both lines of rails R, R/, of
section A, but ea(,h helix or wire coil will be in an 1nde-
pendent ground circuit; one ground circult consisting

of ground connection E, batteries D, DV, rails R, .

insulated rail R', wheels G/, wire 8§; hehx m, wire
10, thence to ground connection” E2 via locomotive,
The other ground

The other ground . circuit conmstmg of

80

85

90

05

D+ D3, rails R2, R?, and locomotive to wire 9' helixm/,

wire 7, wheels G, msulated rail R'%; wire 6, rails R/,
batterles D2, D3, and ground connection E. . It will be
observed that current of batteries D, D%, DS, D~ will
be shunted by wheels and axles of locomotive When
they occupy rails R5, R'?, or R?, R, and wheels G, G,

contact with rails R13 R“*, or R”:' RY. With
ground circuits the ‘resistance and retardation offered
to the battery currernt will be greatly reduced, and con-
sequently the current flow between the rails via the in-

circuit. - -

" Resistance H in Fig. 1 is in constant closed circuit
consisting of batteries D/, D2, rails R, R’ of section A
and wires 1, 2, 3,4, 5and 6 and when magnet M upon
locomotive is energized it is in multiple with said re--

gigtance. Resistance H’ in Fig. 2 is nmormally in a

closed circuit consisting of batteries D, D/, D2, D3,

ﬂuch |

100 .

105
, | tervening wooden ties and ballast, also between the |
rails and earth, and vice versa, will be reduced to a

‘minimum,.so that the rails may be used for longer sig-
| nal circuits than is possible Wlth the ordmary track'

110

15

rails R, R’ of section A, lever I and stop s*.of magnet ~
M’ and wires 1, 2, 3, 6, 24, 25 and 26, and when magnet |

M’ is energized by current of sald batteries flowing

over wires 13, 14 15 and resmta,nce J and lever I con-

120

tacts with stop 82 the sald resmtance isthen upon an openi
circuit, the object of which is to enable magnets M

and M to be then fully energlzed in multiple with each" '

other. Wire 9 or 10, 18 or 19 20 or 21 and 22 or 23 can

| be dispensed with and still & ground circuit formed for

m? of magnet M/ and either DE_ :
RY, when the wheels of a locomotive contact mth | helices m, u‘t" of magnet M Matrnet M’ can in some

1925
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15

20

- portions of the rolling equipment that are insulated
irom one another b
trucks. '

25

. other purpose, or in any other ‘manner-in connection

30

35

- 40

- with can be used asa circuit closer, either with a polar-
-~ 1zed or ordinary relay or electromagnet upon the rolling
45 ; B -

-metallic bodies driven well into or buried in the earth
land to which wires ¢’
50/

-+

\

.85

" resistance J -f’:a;n[be'di‘.épel‘lseﬂ ‘with.
- What'I claim ag my invention'is: 7'

-60

85

‘trolling magnet on the locomotive or other portion of
- the rolling equipment in a shunt with controlling mag-
- net.on the permanent way, Fig. 1 or'2, as it can bhe op-

‘rents in connection with rails of section of track A,

rolling equipment of a railway. Wires 3, 6, 11 and 12,

“and the two sei}s of wheels and axles codperating there-

for causing the:current of a battery on the partial cir-
cuit of which the wheels or axles form the-poles, to

to which the four or eight

the same electrical generator or source.

cages he operated by reverse currents solely ipon a
retallic circuit by dispensing with ground connections
I do not confine myself to the operation of the con-

crated independently .thereof, in connection with
cither partial circuit on the ‘permanent way, having
generator, shown in said figures |

" I-do not Conﬁne myself'to the-ci_rc_u_it 1'e?el*sii1g de- .

magnet M upon the locomotive or car by reverse cur-

since one of«the features of my invention consists
broadly in operating said magnet directly by reverse
currents froma battery or generator on the permanent

axles and rail sections which succeed one another but ;
with which said wheels and axles codperate’to properly
complete the circuit because of the fact that they form

It is also to be undelfstqqd that .;riy-imr_entidn is n_qt:'_
limited to operation of magnets for signaling on rail-
ways, but that said magnets may be employed for any

with the control or government of the movement of the
Fig. 1, can also be respectiv

lated rails R?, RS, R%, and R3 R
It will be obvious further that the four or eight rails

ely connected with insu- -

with might be used as a current reverser or pole changer °

flow alternately in opposite directions over the circuit
rails successively engaged
thereby are connected. - T

It 1s also obvious that the four rails R7, Rt RS R
and the two sets of wheels and axles cobperating there-

equipment or permanént way. 3 o
. Each of the ground connections, E, B/, E?, in Fig.
24 can consist of a suitable number of iron pipes or other

| are connected at intervals, and
thereby constitute ground connectiotis of high effi-*
ciency. T I

‘Resistance H, Fig. 1 and H Fig. 2 can be dispensed -
with by supplying a number of track sections from

in place of magnet M’ Fig. 2 a différential wound mag-

net with two sets of coils-of different resistances,; and |-
-connecting the lower resistarice coils Wwith rails R?, R4

and the higher resistanee e6ils with' rails’ RS, R7, the”

s

P T r ¢
' wr, . -
" = .

30 Inta rallway signel ﬁnﬁfifrifi’ﬂslffl‘lf;_’ﬁh_ﬁlhinﬁﬂnn with'a
partial-cireuit upon the-;-laerm-anfnt-’:W'ﬁykf consisting «f four-
insulated rails or short sections. of rails of railway track

860,

way and over a track circuit closer formed of wheelsand |

ecause” they belong to different |

By employing |

. ox S : " .
|:rasgsshownt abd- deseribed,

{.pa

{* another partigt

045

| volling equipment consisting of a signal controlling polar-

Ized relay or magnet which terminates in wheels of the

rolling equipment, insulated from each other in said equip-
ment, so that when said rails ave successively bridged by
sald wheels the said relay will be encrgized first Ly cur-

scribed. -
partial cirenit upon the permanent way consisting of four

following one another, to which the two lines of rails of
a track section having a generator at one end thereof are
reversely connected, of a partial cirenit upon the roiling
equipment consisting of a signal controlling polarized re-
' lay or magnet which terminates in wheels of the rolling.
equipment, insulated from each other in said equipment so
that when said rails are successively Dbridged by said
wheels the said reldy will be energized first by current fiow-
~Ing in one direction and then by current flowing in the oOp-
“posite direction substantially as shown and deseribed,

partial circuit upon the permanent way, consisting of four
Insulated rails or short sections of rails of railway track,
following one another in the same line of rails, to which
the two poles of a generator are reversely connected, of
another partial circuit upon the permanent way consisting

following one another in the opposite line of rails so-that
when' the said rails are successively bridged by ‘the wheels

net will be energized first by the current flowing in one di-
rection and then by current flowing in the opposite direc-
tion, substantially as shown and described. -
4. In a railway signal apparatus, the combination with a
“partial circuit upon the permanent way, consisting of four
insulated rails or short sections of rails of railway track
following one another in the same line of rail§ to which

at one end thereof are reversely connected, of another par-

controlling polarized relay or ma |
four insulated rails or short sections of railg following one

first by current flowing in one direction and then by cur-
rent flowing in the opposite direction, substantially as
'shown and described. = S )

©. In a railway signal apparatus, the combination with g

which the two poles of a generator terminate, of a partial
circuit upon the rolling equipment consisting of ‘a signal
the rolling equipment belonging to. different trucks and
insulated rails are bridged by the said insulated wheels of

different trucks the eireuit will be completed subgtantially
-as'shown and deseribed, ) T -

“of a signal controlling polarized relay or magnet which
terminates in four insulated rails or short sections of rails

tial circuit upon the permanent ‘way consisting of a signal
gnet which terminates in -

another in the opposite line of rails so that when the said
rails are-successively Lridged by the wheels of a locomo-
tive or train, the said .relay or magnet will be energized

partial circait upon the permanent way consisting of four
insulated rails or short sections of rails, in two or all of

rent flowing in one direction and then by current flowing.
. in the opposite direction substantially as shown and de-

2. In a railway signal apparatus, the combination witha -

5.7In.a railway signal apparatus, the combination with a
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msulated rails or short sections of rails of railway tl_rack' o
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and axles of a locomotive or train, the said relay or mag-

the two lines -::if rails of-a block section having a-generator -

+r

controlling relay or magnet which terminates in wheels of

6. In a railway signal apparatus, the ﬁo’mbinatit)n with a
partial c¢lreuit upon the permanent way consisting of four -+

- Which the two lines of rails of a track section having g

-circuit upon the rolling equipment consisting of a signal
controlling relay or magnet which terminates in wheels of

“r
i
sulated’wheéels the dircult’
4= In & railway signal ap |
rtial circnit upon the -permanent way. consisting of ‘two
Insulated Tails or short scetions of rails following each
“other; In"which the ‘two ‘poles'ofia generator terminate, of

foHowing one another, to which- the two poles of a gener-
ator are reversely conneéted, of a partial circuit upon the |

ng of a signal centrolling relay-or. magnet. terminating in
two insulated rails or short sections of rails, following

‘| insulated rails or short sections of rails to two or all of -
130

generatol’ at one end thereof are connected of a phrtial

-the rolling. equipment belonging to different” trucks and
hence are insulated from one another, so that when said

paratus, the.combindtion witha - -
- - k40

cirenit along. the: permanent way, consisi -
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‘hence are insulated fycm one another so that when sald

126

-- - that when said 185
fi‘fq'ﬁl:itédh_"i'h;i“l:é'.‘éu‘e : si’mulfﬂﬁm}ﬂﬁlf bridged by, the said in-
wlll be-completed substantially



e_eo,eas '

each other in the opposite line of _faila S0 that' when all

the said insulated rails or short sections of rails are si-

" multaneously bridged by the wheels and axles of & loco-

10

15

20

motive or train the circuit will be completed substantially

as shown and deseribed |
8. In a railway signal apparatus,.the eombination Wlth a

partial circuit upon the permanent way.consisting of a

signal controlling relay or magnet terminating in two in-
sulated rails or Short sections of rails following each
other of another partial circuit along the permanent way,
consisting of two insulated rails or short sections of rails,
following each other in an opposite line of rails and to
whieh the two lines of rails of a block section, having a
generator at one end thereof, are connected, so that when
said rails or short sections of rails are simultaneously

bridged by the wheels and axles of a locomotive or {rain |
the circuit will be eompleted substantially as ehoan and

described.

9, In a railway elgnal apparatns the combination with-a
partial circuit upon the permanent way, congigting of four
insulated rails or short scctions of rails, in Ttwo or all of

~which the two poles of a sectional generator terminate,
-and ground connections taken from points between the

29

gsections of said generator, of a ‘partial eireuit upon the
rolling equipment consisting of a signal controlling relay
or maghet which terminates in wheels of the rolling equip-

- ment belonging to different trucks and hence are insulated

30

from one another, and ground -connections taken from

.points between coil§ of -sald magnet via locomotive and

rails upon whick it is then moving so that when said in-
sulated rails are simultaneously bridged by the said insu-
tated wheels, a complete metallic circuit and two inde-

- pendent ground circuits will be completed substantially as

shown and described.

10. In a railway eignal apparatus the combination with
a partial circuit upon the permanent way congisting of

~ tour insulated rails or short sections of rails, to two or all

40
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of which the two lines of rails of a block section having a
sectional generator are connected, and ground connections
taken from points between the sections of said generator,

of a partial circuit upon the rolling equipment consisting

of a signal controlling relay or magnet which terminates
in wheels of the rolling equipment belonging to different
trucks ‘and hence are insulated from one another, and
eround connections taken from points between coils of said

relay via the locomotive and rails-upon which it is then

moving, so that when said insulated rails are bridged by
the said insulated wheels a complete metallie circuit and
two independent ground clrcuits will be completed sub-
stantially as shown and described. |

11. In a railway signal apparatus the eombinatzon with

'a partial circuit upon the permanent way -¢onsisting of

two insulated rails or short sections-of rails following one

‘another in which two poles of 2 sectional generator ter-

minate, and ground connections taken from  points be-
tween the sections of said generator of another partial cir-
cuit along the permanent way, consisting of a signal con-
trolling relay or magnet, terminating in two insulated rails
or short sections of rails following one gnother In an op-

posite line of rails and ground connections taken from .
points between the coils of said rela;;r or magnet, so that
when all the sald insdlated rails or short sections of rails

are simultaneously bridged by the wheels and axles of a
locomotive or train, a complete metallic cirenit and two
independent ground circuits will be completed en’t::atantiallsr
a8 ahown and desecribed.

12. In a. rallway. signal apparatus the combination with-
a partial circuit upon the permanent way consisting of

 two insulated rails or short sections of rails, to which two

70

75

lines of rails of a block section- having a sectional gen-
erator at one thereof are connected and ground -connec-
tions taken from points between the gectlons of said gen-
erator, of another partial circuit along the permanent way,

. congisting of a signal controlling relay or magnet, ter-

minating in two opposite insulated rails or short gections
of ralls and ground connections takern’ from points be-
tween the coils of sald relay or magnet, so that when all

the sald insulated rails or short sections are simultane-

ously bridged by the wheels and axles of a locomotive or

l

train, the cireuits will be completed at.ﬂ::atanﬂ*iansr ag ehown
and described.

13. In a railway signal apparatne the eombination with
a ~partial. circuit upon the permanent way eoneiating of

four insulated rails or short sections of rails, in two of
~which the two poles of a generator terminate of a partial

eircuit. upon the rolling equipment consisting .of & gignal
conirolling relay or magnet which terminates in wheels of

the relling eqnlpment and insulated from each other, 80

that when said insulated rails are gimultaneously bridged
by the said insulated wheels, the circuit will be completed
substantially as shown and desc ribed.

14. In a railway signaling system. the combination with
a partial circuit along the permanent way congisting of
two lines of rails of a traeck section having a generator
connected therewith at one end thereof of a signal con-

trolling relay or magnet along the permanent way having
‘both its. terminals normaily disconnected from the oppo-

S

80

90

95

site end thereof and means adapted for sueeeaeivelv coim- -

pleting and breaking the circuit anbetantially a8 shown
and described. -

described, and wheels of the’ rolling equipment codperating
therewith to form the elements of a eurrent reverser, as
and for the purpose described. -

16. The combination auhetantially as . deaeribed of four

rails or rall sections insulated from oné another and suec- |
cessively traversed by the wheels of the rolling equipment,

g circuit baving its poles connected to the first two and to,
the last two of said rails reversely as described, and wheele
of the roliing-equipment belonging to different trucks and
codperating With said rails to form a pole changer or clir-
cuit reverser. -

17. The combination aubatantially as deaeribed of &
track eircuit comsisting of two lines of ralls of a section of
track, a battery or batteries or other suitable generator
conpected therewith, insulated ralls or short track sec-
tions in another section of track, a polarized electromag-
net, wheels and axles of the rolling equipment belonging
to different trucks respectively and cooperating with said

short rail sections as described to pass current directly

-.100

15. The eomb1nat1on eubstantial Y as deaeribed of fonr |
short sections of railway track following one another but -
connected reversely to the opposite poles of a circuit as

165

110

115

120

from sald geherator to said magnet circult first in one

direction and theh in the opposite direction.
18. In a railway signaling system the combination with

125 |

a partial circuit along the permanent way consisting of

two lines of rails of a track section. having a sectional
generator at one end thereof, ‘with ground connections
taken from points between the sections of generafor, of a
signal controlling reiay along- the permanent way having
hoth its terminals normally disconnected at the opposite
end thereof and ground connections taken from points be-
tween the coils of said relay and means adapted for suc-
cesaively eompletlng and breaking the circuit substamtially
as shown and described.

19. The combination aubetantially as deaerihed of a re-

lay or electromagnet upon the moving equipment and hav-

ing its terminals connected with wheels and axlee which

.belong to different trucks and are therefore insulated from
‘one another, and ground - connection from gaid magnet to

the metal work of the locomotive 80 as to form ground
connection via the rails, batteries and ground-connection of
the section of track over which the locomotive is moving.

.90. The combination substantially as descr ibed, of an
electromagnet on the moving equipment Lonnected fo
wheels and axles belong;ng to different trucks which are
tngulated from one another in said rolling equipment, an
independent ground connection frem the ecircuit of sald
magnet over wheels and axies independent of those ‘which
form-~ the terminals of the magnet cireuit, insulated rails
or short track sections adjacent to one another adapted to

cobperate with .the wheels and axles of the trucks in-

sulated from one ancther to complete a metalllie circuit
from two or more batteries to said magnat, and intermedi-

‘ate ground connections taken from the ecircuit between

said batteries, ag and for the purpose described.
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91. The combination substantlally as degeribed of two

ineulated ahort gsections of railway track, following one



- descrilbed,
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another, in each Iine of track rﬂﬂé, anid opposite each | first by current flowing over thém in one direction and 35

other and to such two sections in one line of rails are con-

nected the two poles of a primary circuit or generator as

a normally closed circuit consisting of two lines of rails of
a track section having a generator connected therewith at

one end and a resistance at the other end thereof, of a ciy-
cuit controller operating to successively open and close the
circuit through the said resistance substantiaily as shown

and deseribed.
23, In a

a normally closed circuit consisting .of two lines of rails of

a track section having a generator connected at one end
~and a resistance at the other end thereof, of a circuit con- |

troller under the control of a locomntwe or train for suc-
cessively opening and closing the cireuit through said rve-
sistance substantially as shown and described. -
24, In arailway signal apparatus;;the combination of a
partial circuit on the rolling equipment containing a sig-
nal controlling polarized relay or magnet and terminating

in the wheels of different trucks of the rolling equipment,

insulated from one another, a partial circuit on the per-

manent way consisting of a signal controlling. polarized
1-elf1y or magnet terminating in four insulated . ails or

_short settmns of rails following one another and a partial
consisting of two lines ot.
- rails of'a track section having a generator at one end and ; |
reversely cornected at the opposite end with four insulated

circuit on the permanent way,

rails or short sections of rails, following one another, so
that when the said insulated rails are successively b1~1dﬂ'ed
by said wheelh, both relays or magnets wxll be. energized,

atlway signal appavatus, the combination with

.].; .

-and insulated wheels. of the rolling equipment
couperating thPrerth to furm the element& of a circuit:
closer, | L - . |

22, Ina 1'a'ilway signal illl{]::ﬂ‘lltllﬁi tlm m}mbinatiﬂn- w_itlx il

‘¢oils ‘of a signal controlling polarized relay or m

_Lqmpuu.nt
nections between . sald coils with the locomotive, a partia!

-vedm*r track se{'tmn
end and ground t..unnu:tu}m taken from hetween the sec-

_Ithen in the opposite direction substantially as shown and
1" desetibed. - B

29, In a railway
partial civeuit on the rolling equipmeént containing Liagnet
magnet and
terminating in the wheels of different trucks of thie rolling
insulated from one anofaer, independent con-

cireuit on the pﬁ-unanent way consisting of the magnet

C{Jllb of a polarized relay or magnet {erminating in four
insulated rails or short sections” of rails, following one

another, independent connections between said coils with
sround connections, and a partial circunit on the permanent

way consisting of two lines of rails of a track section

havi 11"* a sectional z{enelﬂtor at one end and reversely

connected at the other end. with fﬂur 1nsulated rails or

shmf sections of - rails, ground LOHHEEUOHS from points
ahen from befween the HE‘L‘UOHS of generator, ‘and a par-
tial circuit C{}Ilhhtlll"' of the two lines of rails of the pre-
having a sectional generator -at one

tions of generator, so that when the said insulated rails
are successively Dbridged by said wheels, both Ielays or
magnets will Dbe energized, first by current flowing over
them in one direction and then in the: eppﬂsxte dlrectmn
suhstﬂntlally as shhown and described. |

-

| HBNRY w SPANG.

Witnesses : .
J. GALLWITZ,
E. L. LAWLER,

signal apparatus the combini. tion of a

7 Signed at” New York, in the county of New 101k and -
Ntate {}f I\.ew York, thm 19th day of September A. D. 1902,
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