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To all whom it may coOncer:

Be it known that we, LEMUEL FREDERIC
Howagp, residing at Edgewood, and PHILIP
Bernard RICE, residing at Wilkinsburg, Al-

s leghen i

United States, have invented certain new

useful Improvements in Inductive Bonds,

which the f()ﬂ(}Wi‘E.ﬁ is a specification.
Our invention relates to inductive bonds.
Our invention also relates to electric rail-

ways the track-rails

insulation to form

and

1O

block-sections and are

used to form part of the return path or con--
ductor for the car-propulsion current and in

x5 which inductive bonds are employed for con-

ducting the car-propulsion current around LC
. . 2. _1sheath an

insulation-points.
We will describe an 16t1
bodying our invention and an-electr

induetive bol
20 _
purposes stated, also embodying our nven-
tion, and then pomt out our invention in
claims, | - R
" In the accompanying drawings, Figure 1 1s
% disgrammatical view of a portion of a rail-
WAY, & partiﬂn of the £9Wﬂf—-ﬂimuit for the
propulsion-current, an inductive bonds em-
ployed in the trackway and embodying our
invention. Fig. 2 is a view similar to Iig. 1,
30 but illustrating a different grrangement of
the conductors of the inductive bonds.  Fig.
'3.is a diagrammatical plan view of an induc-

tive bond embodying our invention.  ¥ig. 4
* view taken on the
line 4 4 of Fig. 3 and drawn to a larger scale,

is a detail vertical sectional
35

-

Similar reference characters designate cor-.

resf;nding parts in all of the figures.

 inductive bond A embodying our in-
vention comprises a non-magnetic substance

a and & magnetic substance a’, one inclosed
) | o

40 .
" Dby the other. Preferably the non-magnetic

substance will be inclosed by the magnetic
R

L3 1

substance. More specifically speakm

county, Pennsylvania, citizens of the |

of

of which are divided by

+ éﬁm_

using inductive bonds in the trackway for the

“Jow reluctance for the m&%nﬂtiﬁ lines of force

ford a path of high permeability for the mag-
netic lines of force produced or generated by
a current or currents flowing in the copper
| conductor a. The cross-section of the cop-
per conductor 1s immaterial, and a magnetic
material other than iron may be employed
-for the sheath. e

55

"If the bond embodying our invention is to

| be employed to conduct one charaster of cur-
rent with & minimum impedance and simul-
taneously another or different character of
| current with a maximum of impedance, we
| so arrange portions of the eopper conductor
“in parallel and close together with insulation
_between them and inclose these aralleled
_portions by the same metailic and laminated
pass one character of current in
| opposite directions through the parallel por-
'tions of the copper conductor and the other

“or different character of current through the
| parallel portions in the same direction.. In
“other words, we employ the well-known prin-
 ciple in the construction of our bond—to wit,
‘that when a current of rapidly-varying value
flows through two

| each other m opposite directions the: im-

- -

torsis & minimuim,

_ while a current of rapidiy-
| varying value flowing through the conduc-
| tors ih the same direction meets with maxa-
mum impedance. - The laminated iron sheath
both conductors affords a path of

produced by the current owing in the con-
‘ductors, and this path being of lower reluc-
tance timn air enables the hmes B
more readily combine or flow in the same di-

in opposite or reverse directions. The mag-
| netic action of the propulsion-current on the

n

{ sheath (either direct or slternating) is ren-

| dered small-in the form of bond herein de-

T

bond embedgﬂng our i ] "

45 conductor of copper

" nated iron sheath o', suitable insulation—a* | tage o ! ,
s | the iron to Eive the maximum inducfive re-
ignaling - current_flowing

being employed between the two materials
and Eetween parallel portions of the eonduc-

ihvention COMPTISes 8 |
q’! mclﬂsﬂd b? & la_.

| portions of the conductor in opposite direc-

¢

o of the full value of the permeability of

‘sistance to the signa

 tor @. 'The purpose of the laminated”
‘50 sheath,
- gles to

the sections of which are at right an-
the length of the conductor, is to ai-

~ Abond composed

conductors laid parallel to

rection or to oppose each other when flowing:

soribed by passing it through the parallel
»ns; thus making it possible to take advan-

through the parallel parts of the conductor in
of the materials and con-

50
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| pedance offered to the current by theconduc- -
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structed upon the lines hereinbefore set forth
is of particular advantage on electric rallways
- where the traffic-rails are divided by insula-
tion to form block-sections and the track-
5 rails of the railway form part of er are in-
cluded in the return-path for the car-propul-
sion current. In this use the car-propulsion

current flows in one direction along the track-
enerator, while

railsinitsreturn to the power-
10 the signaling-current for e-ac%x block-section
~ ilows inopposite or reverse directions. The
inductive bondsin this instance serve to con-
duct the car-propulsion current from the
track-rails of one block-section to the track-
15 Tails of an adjacent block-section, and as it is
connected across the track-rails of a block-sec-

tron it has to offer considerable impedance to

the flow through it of the signaling-current,

which generally isan a,l't-ernating current, and

20 thereby avoiding a short circuit for the sig-
naling-current of its block-section. |

Relerring now to Figs. 1 and 2, Bdesignates

- & portion of an electric railway, both track-

Talls of which are divided at points by insula-

25 tion & to form block-sections. X, Y, and Z

designate three such block-sections, the track-

ralls thereof being designated by z 2’,% ¢’, and

z2'. C designates a generator for generating |

propulston -current, (either direct or alter-
3o nating current,) and ¢ & feeder-conductor,
- trolley, or third rail extending along the line

of the railway. One pole of the generator C
1s connected with the conductor ¢ in the usual -

Mmanner, and the other pole of the generator

35 18 connected with the track-railsof the rallway
m the usual manner. Asshown, a conductor

¢’ extends from the generator C to a middle

- %Gint of the conductor of an inductive bond.

1) designates a generator of alternating sipnal-

40 Ing-current and d d’ conductors of the feeder-
circuit extending thetefrom. E E’, &ec.,
designate step-down transformers, one being
provided for each block-section to supply al-
ternating signaling-cuitent to the track-cir-
45 cuit thereof. This is all well understood in
the art and will not be described further.
Each track-circuit is provided with the usual

track-relays, (not shown,) and the relays may

control in any well-known or understood |

50 manner one or more of the circuits com-
prised in a signaling system which we have
not deemed necessary to illustrate. The al-
ternating signaling-current for each block-
section 18 confined thereto by the insulations

55 b, located at the ends of the track-rails of the |

block -sections. At each end of a block-

- section we locate an inductive bond—for ex-
ample, an inductive bond of the general type
hereinbefore described.  The ends of 8 con-

6o ductor of an inductive bond are electrically

- .

connected with the two track-rails of a block-

cally connects the middle points of the con-
- ductors eomprised in two adjacent inductive
65 bonds. Instead of a conductor F the middle

points of two adjacent condiictors ¢ of the
middle pointsof the conductors may be other-
wise electrically connected together. By
means of this connection the propulsion-cur-
rent 18 divided between the two halves of the
conductor and flows in opposite or reverse di-
rections.

As hereinbefore stated, Figs. 1 and 2 illus-
trate different arrangementsof the conductors
of the inductive bonds. As shown, both dia-
grams 1llustrate bonds each of which has
parallel portions of the conductor inclosed by
thre same metallic sheath. The direction of

70

75

flow of the car-propulsion current along the

track-rails and through the inductive bonds
18 indicated by the plain arrows, while the di-
rection of flow of the alternating signaling-
current along the track-rails of a block-sec-
tion and through the conductors of the in-
ductive bonds for the block-section is illus-
trated by the feathered arrows. The direc-
tion of fﬁgw of the alternating signaling-cur-

rent 1n alternate block-sections may be same,

if desired. This is immaterial, as is the ar-
rangement of the transformer in the track-
circuit and the form of relay emploved.
It will be seen from an examination of Figs.
1 and 2 that the direction of flow of the pro-
ulsion-current through a conductor of a
ond 1s In opposite or reverse directions
through the two halves thereof, and espe-
cially is this true of the parallel portions,
which in Figs. 1 and 2 T have designated a*a?,
thereby reducing to a minimum the impe-
dance offered by the inductive bond to the
propulsion-curtent. This is true irrespective
of whether the propulsion-current be alter-
nating or direct. The alternating signaling-
current, however, such of it as flows thrcugh
the conductor of an inductive bond flows
the same direction through the parallel por-
tions, thereby offering the maximum impe-

| dance of the inductive bond to the flow of an

alternating signaling-current through it.

What we claim as our invention is—

1. An inductive bond comprising a conduc-
tor having parallel portions and inclosed by a
laminated magnetic material.

2. An mmductive bond comprising a conduec-
tor having parallel portions, a laminated
magnetic covering for said parallel conduc-
tor, the laminated magnetic covering along
the parallel portions being common to both
portions. |

3. The combination with a railway, both
track-rails of which are divided by insulation

to form block-sections, of an inductive bond

bocated at the end of each block-section,
comprising a conductor and a laminated
magnetic covering therefor, and an electrical

jacent conductors, each conductor having
parallel portions and connected with ~the
track-rails of a block-section to passone chat-

| acter of current in opposite directions through

8o

QO

95

100
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' connection between the middle points of ad- -
~®ection, and a suitable conductor F electri- | '

[30
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parallel portions and another character of

current in the same direction through paral-

i allel portions.

lel portions.

4. The combination with a rallwajrbnth
track-rails of which are divided by insulation
to form block-sections, of an inductive bond

provided at each end of & block-section and
adjacent bonds electricaily connected -to-
%ether by a single _

ond comprising a conductor and a laminated
magnetic covering
conductor being connected with the track-

:

[

connection, each inductive -

for the conductor, each | *
alternating signaling-current for each block-
section and inductive bonds connected with

rails of its block-section and having parailel -

portions through which current of one char-
acter passes in opposite directions and a cur-
rent of a different character passes in the
same direction. '

5 The combination with a railway, the

track-rails of which are divided by insulation |

to form block-sections, inductive bonds at
insulation-points for passing EI‘UPIﬂSi(}II—{}ﬂI‘-
rent and offering a path of hig

impedance to

an alternating signaling-current, each of said -

inductive bonds comprising a conductor and
a magnetic sheath, the con
allel portions inclosed by the
sheaij'}lJ such conductor being connected with

the track-rails to pass the propulsion-current
in opposite directions through the parallel |

uctor having par- |
same metallic

- opposite

pﬂrtiens and the alternating signaling-cur-
rent in the same directions through the par-

6. An inductive bond comprising a conduc-

tor having npamﬂel portions inclosed by the
1

same metallic sheath. -

7 The combination with a railway, both
track-rails of which are divided by insulation
to form. block-sections, & power-circuit of
which the traffic-rails form a part and con-
duct the power-current in one direction, an

the track-rails at or near insulation-points

and adjacent bonds electrically connected to-

gether, each comprising a conductor having
arallel portions inclosed by the same metal-
ic sheath, the parallel portions being ar-
ranged to conduct the propulsion-current in
ite directions and the alternating sig-
naling-current in the same directions. '

In testimony whereof we have signed our

names to this specification in the presence of
two subscribed witnesses.
LEMUEL FREDERIC HOWARD.
PHILIP BERNARD RICE
Witnesses: .

D. J. McCarTHY,

30

35

40

50



	Drawings
	Front Page
	Specification
	Claims

