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5o @ZZ whom it may concern:

Be it known that we, SAmMurL MaRrsH Youxg
and Frozouew TOWNSE\TD citizens of the
United States, residing at New York city,

5 county and State of New York, have invented

certain new and useful Improvements in Elec-

tric Swnalmo Systems, of Whlch the follow-
Ing 1s a speelﬁeetlon

Conmdered broadly., our invention contem-
plates, first, a source of power-current; sec-
ond, a source of signaling-current: thlrd a
tr ael{way divided into bloelx-seetmns four th

LO

means for rendering the bloek-sectlons elee-'

trically continuous for the power-current and
electmeellv separated for the signaling-cur-
rent, and, fifth, means for msual]sr mdleatmﬂ'

the ebsence or presence of a motor-vehicle on
a block.

Considered spemﬁeally, our invention con-
templates the employment of induction-bonds
made without iron as themeans for rendering

20

‘the block=sections electrically continuous for
the power-current and electrically separated

for the signaling-current, and, further, the

dlspomtmn of such bonds in and between the
‘different sections of the trackway.

25

The objects of our invention are to provide.

a system of signaling which will automatic-
ally indicate the presence or absence of a mo-
tor-vehicle on a block; to provide means
" wher eby both of the tr affic- rails serve as re-

‘turn -conductors for the power-current; to |

provide bonds between the - block - sections
which are cheap in cost of construction, oc-
cupy little space, and effectually prevent the
passage over them of the signaling-current,
but freelv permit the pxssawe of the power-
current. |

The eecompanvmg drawmﬂ's will serve to
1llustrate our invention, and in which— -

Figure 1 1s a diagram illustrative of our
1mpr0ved signaling system as a whole. - Fig.
2 1s a plan view of & bond such as we may em-

ploy, and Fig. 31s a tra,nsverse section through
such bond.

35

40 1

45

In the drawings, 5 indicates a direct-cur- |

rent generator for the power-current; 6, an
altel nating-current generator for the sw*na,l-
Ing-current; 7, conductm leading from gen-
50 erator 5 and Whmh may serve as the Workmcr

| or contact conductor; 8, conductor leading

from generator 6; 9 10, traffic-rails. The
rail 9 is continuous and is connected to the
generators 5 6. The rail 10 is divided into
separate block-sections A B C and is con-

nected to the generator 6.through the braneh |

conductor 11 and concductor 8.
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Interposed between the rail 9 and the sec-

tions of rail 10 and at the opposite ends of

the blocks-sections.are inductive bonds 12 13.

These bonds may be constructed from a round
insulated wire D, Fig. 2, or flat insulated wire
K, Fig.3. Informingthebond the wireis first
wound concentrically to form alayer ¥ of any

definite number of turns and then to form a sec-
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ond, a third, and a fourth layer, or as many .

layers superposed as may berequired. Forin-
stance, we have found a bond formed of twelve
turns (four layers)-—. e., fifty-two turns of
00 insulated copper wire—to be such a bond
suttable for use. Such a bond will freely

conduct -the power-current, will not be satu-

rated by the power-current owing to the ab-

sence of 1ron, but will when traversed by an

alternating current set up an opposing elec-

tromotive force (reactance) sufficient to reduce

the voltage of thecurrent transmitted to the

rail 9 a certain amount below that transmitted

from the generator 6 to the sections of rail
10, ther eby effecting a difference of potential
between the sections of rail 10 and the rail 9
and suflicient under normal conditions to en-
ergize apparatus controlling a local eircuit to
carry the signaling apparatus of a block to

the position to indicate a clear signal, as will

be more fully described. We wish 1t under-
stood that we do not limit ourselves to the

| particular winding or shape shown and de-
‘scribed for the bond, as such bond may be
differently wound or shaped withoutaffecting
the general electrical principle involved.
bond 12 is connected across the railsat

| The
the right-hand end of each block-section and
the bond 13 across the rails at the left-hand
end of each block-section (each block-section
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thereby forming a closed circuit) and also in

the present drewmws across the primary ter-
minals 14 of a tr_ansformer 15, which trans-
former has 1ts secondary terminals 16 con-

| nected to the terminals of a magnet 17, be-
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low which is a pivoted armature 18, adapted

to coact when attracted by the magnet 17
with a contact-stop 19. The armature 18 and
contact-stop 19 are connected to the terminals
ot a local circuit 20, which includes a battery
21 and solenoid 22. 1In the solenoid is a core
28, connected to the short arm 24 of a sema-

‘phore-signal 25, pivoted on post 26.

(r Indicates a motor-vehicle, and H trolley-
contact.

In a former application, made by Fitzhugh
Townsend, Serial No. 212,298, filed June 12,
1904, there is shown and deseribed as con-
nected across the terminals of the bond 13-
7. ¢., across the rails 9 10—the movable mem-

ber of a selective relay, which movable mem-

ber 1s provided with a device for closing a
local circuit similar to that indicated at 20.
We therefore wish it understood that the
mechanism described for controlling the sema-
phore-signal is merely illustrative and that
in place of such mechanism we may use any
suitable electrically - controlled mechanism
which will do the work.

The operation of our improved system is as
follows: A current from the alternating gen-
erator 6 creates a difference of potential,
which preferably is of few volts, between the
ralls 9 10 of the closed-circuit block-sections
A B C. This difference of potential in the
present case excites the transformers 15 and
through them the magnets 17, which magnets
attract their armatures 18, thereby closing
the local circuits and moving the semaphore
signaling-arms to the position which indicates
that the trackway is clear—. ¢., to the posi-
tion shown in block-section B. When a mo-
tor-vehicle moves into a section, the wheels of
the vehicle bridge the rails 9 10 of that section,
and thereby shunt the difference of potential

~created between the rails around the trans-

former 15 of the section. The magnet 17
thus being deénergized drops its armature,
whereupon the local circuit is broken and the
semaphore-arms, influenced by the weight ot
the core, move to the danger position, as shown
in block-sections A and C. The above de-
scription relates to the operation of the sig-
naling-current. So far as regardsthe power-
current this current proceeds from gener-

ator 5, along conductor 7, is collected by the
- trolley -contact H of the motor-vehicle ¢

thence by the axles and wheels of the Ve'hiclé

to the rails 9 10. The rail 9 being continu-
ous, the cnrrent flows immediately back to
the generator 5. The rail 10 being divided
into sections, the current traverses the follow-
ing path, assuming the vehicle G to be on
section C: rail 10, bond 13, rail 9, bond 12,

> rail 10, bond 18, rail 9, bond 12, rail 10, bond

13, rail 9 to generator 5. It will be observed

from the above description of the path for
the power-current that the rail 9 may be
broken at any point except between the gen-
erator 5 and the bond 13 and between the .
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bonds 12 and 13 or the rail 10 at any point
between the bonds 12 and 13 of a seection
without destroying a return-path for the
power-current to the generator. The rails 9
and 10, therefore, may be considered as form-
ing a collective return-path and limited]y
separate return-paths to the generator.

Having thus described our invention, we
claim—

1. An automatic signaling system for rail-
ways, comprising a source of power-current,
a source of signaling-current, a trackway di-
vided into sections, reactance-bonds formed
of a.colled copper body introduced between the
track-sections, and means for indicatinge the
absence or presence of a motor-vehicle on a
block.

2. An automatic signaling system for rail-
ways, comprising a source of power-current,
a source of signaling-current, a trackway di-
vided into block-sections, one of the rails of
the trackway continuous and common to all
of the sections, and the other rail made up of
a series of Independent rails ecach havine the
length of a block, reactance-bonds formed of
a colled copper body introduced hetween said
block-sections, and means for indicating the
absence or presence of a motor-vehicle on a
block. .

3. An automatic signaling system for rail-
ways, comprising a source of power-current,
a source of signaling-current, a trackway di-
vided into block-sections, one of the rails of
the trackway continuous and common to all
ot the sections, and the other rail made up of
a series of independent rails each havinge the
length of a block, and ironless honds intro-
duced between the opposite ends of the inde-
pendent rails of each section and the continu-
ous rail.

4. An automatic signaling system for rail-
ways, comprising a source of power-current,
a source of signaling-current, a trackway di-
vided into block-sections, one of the rails of
the trackway continuous and common to all
of the sections and connected to both sources
of current, and the other rail made up of a
series of independent rails each having the
length of the block and connected to both
sources of current, reactance-bonds formed of
a colled copper body introduced between said
idependent rails and the continuous rail, and
means for indicating the absence or presence
of a motor-vehicle on a bloclk.

5. As a means for rendering independent
block-sections of a trackway, electrically con-
tinuous for a power-current, and clectrically
separated for a signaling-current, and where

‘the trackway is formed of a continuous rail

common to all the block-sections, and a series
of Independent rails each having the lengtl
of a block-section, a series of reactance-honds
formed of a coiled copper body connected
across the continuous rail of the trackway and
the independent rails of each blocl-seetion.
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6. In an automaticsignaling system for rail-
ways, the combination with the rails of the

‘raillway, where such rails are divided into a

continuous rail, and a series of independent

ralls of definite length, a series of reactance-

bonds formed of a coiled copper body inter-

posed between the opposite ends of the inde-

pendent rails and the continuous rail, and each
bond formed of a number of tums of 1nsu-
lated copper wire. -

7. Inanautomaticsignaling system for rail-
ways, the combmatwn with the rails of the

rallway, where such rails are divided into a
continuo rail, and a series of independent

rails of definite length, a series of ironless 13
bonds interposed between the opposite ends

of the independent rails and the continuous
rall, and each bond formed of an insulated

copper wire disposed in concentric turns to

form a series of superposed layers. 20
Intestimony whereof we affix our signatur es

m the presence of two Wltnesses |

SAMUEL MARSH YOUNG.
FITZHUGH TOWNSEND

‘Witnesses:
J. K. PEARrsoxN,
- Frank O’CONNOR.
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