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'UNITED STATES

PaTenT OFFICE

LUCIUS J. PHELPS, OF NEW YORK, N. Y.

COMMUNICATING TO AND FROM MOVING VEHICLES BY ELECTRICITY.

SPECIFICATION forming part of Letters Patent No. 307,984, dated November 11, 1884.

Application filed March 13, 1884. (No model.)

To all whom it may concern:

Be it known that I, Lucius J. PHELPS, a
citizen of the United States, and a resident of
New York, in the county of New York and
State of New York, have invented certain new
and usefal Improvements in Communicating
to and from Moving Vehicles by Electricity,
of which the following is a specification.

" My invention relates to systems of electric
communication between moving railway-
trains, or between a moving railway-train and
a fixed station, and its object is to avoid the
necessity for employing contact brushes or
wheels or other devices to keep up an elec-
tric connection between the moving vehicle
and-a line-conductor placed beside, beneath,
or over the vehicle. In the ordinary systems
of communication, signals are transmitted to
and from the moving vebicle by preserving
direct electrical connection between the vehi-
cle and a suitable conductor, consisting of a
rail or wire placed between or beside the rail-

- way-rails, or hung from other suitable sup-

ports above the track. These systems em-

5 ploy as a means of preserving the electrical

connection a brush, wheel, or other contact,
which travels in constant contact with the

- conductor.
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My invention consists in dispensing with
all traveling contacts, brushes, or wheels, and
in transmitting the signal to and from the ve-
hicle by induection, (either current-induction
or electro-magnetic and magueto-electric in-
duction,) or by any other induective effect
known to electricians, whereby a current flow-
ing in the line-conductor may be made to pro-
duce inductively electrical or magnetic ef-
fects upon suitable devices arranged upon the
car or vehicle and in suitable proximity to
the line-conductor. In my system suitable
inductive proximity to the line-conductor is
all thatis required, and electrical contact with
said conductor becomes entirely unnecessary.
I may, therefore, and in some cases I prefer
to make use of aline-conductor inclosed in an
insulating covering or sheath.

Byrendering possible the use of a conductor
entirely insulated I avoid the difficulties hith-
erto experienced in insulating the exposed
conductor from the earth. An element of my
system isthe employment upon the moving car
of suitable means for producing by induction

(electric or mageto-electric) electric currents
intheline-conductor.
be the means whereby currents on the line-
conductor induce currents in a cireuit upon

the vehicle, or may be supplemental devices .

acting by the induective influence of a magnet
or magnetic field upon a conductor transverse
to the magnetic lines of foree to seb up in the
line-conductor electric impulses. Isometimes
employ a device of the latter kind where it is
desirable to induce currents of considerable
strength, so as to act upon a signal-bell at a
fixed station or upon another car.

Auny means or method of communicating by
electricity may be employed in carrying out
my invention. Iordinarily employ the Morse
system of telegraphy, but may use others. As
a receiver I prefer tousesome form of receiv-
ing-telephone on account of its well-known
sensitiveness to induced currents.

The principles of my invention admit of the
use of any system of telegraphy or telephony,.
and I do not, therefore, restrict myself to any
particular system, but claim, broadly, the em-
ployment, in combination with any system of
eommunication by electricity, of means for
sending or transferring the signaling-impulses
inductively between a line-conductor and a
moving vehicle moving in proximity to but
out of electrical connection with said con-

Such means may either -

60

65

70

75

8o

ductor, and provided with a closed electric .

circuit some portion of which is in proximity
to said conductor.

The principles of magneto-electric and elec-
tro - magnetic and current-induction being

85

well known to electricians, I need not deseribe -

in detail all of the ways in which the prinei-
ples of such inductive action may be utilized
for the purposes of my invention. It only
need be said that in any case, in order to fol-
low out the principles of my invention, the
line-conductor, arranged parallel to the way
over which the vehicle travels, forms one of the
elements of the device by which such induct-
ive actions may be made manifest, and that the
other isin closed electric circuit and is carried

bythe moving vehicle and insuitable proxim--

ity or relation to said conduector.

In the accompanying drawings, Figure 1 is
adiagram of circuits and apparatus illustrat-
ing one way in which my invention may be
carried ont. Tig. 2is an end view of the rail-
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way-car shown in Fig. 1. Tig. 3is a perspec-
tive view of a modification. = Fig. 4 shows an
equivalent way of inducing electric currents
in the line-conductor. Fig. b illustrates in
planan equivalentinduction apparatus, where-
by signals on the line-conductor may be in-
ductively transferred to the moving vehicle
without electrical condueting connection.

Referring to Fig. 1, A indicates an electric
conductor arranged parallel with the track or
path over which arailway-car or othervehicle,
B, moves. Said conductor is suitably insu-
lated in any desirable way known in the art—
as by supporting it upon suitable insulated
supports or by inclosing it in an insulating
sheath or envelope of any suitable insulating
material. Said conductor may be arranged on
the road-bed, as indicated in Fig. 2, beneath
the car, or may be suspended above the car
from poles or posts, as indicated in Fig. 3. It
is by preference. placed in a suitable covered
box or trough to protect it from injury, asin-
dicated in Ifig. 2, and it forms a portion of a
cirenitthereturn-connection for whichismade
through the earth or in any other suitable
way. Inthisconductor are produced the cur-
rents by which electrical communication with
the moving caris obtained, and said conductor
forms one element of the induction apparatus,
the other element of which (electric or para-
magnetic) is carried by the vehicle B.

As the best device now known to me where-
by currents in the line-conductor may induce
signals on the car, and as one particularly
adapted for use when a telephone on the car
is employed asareceiver, I havehereinshown
coils of wire C, (one or more,) arranged with
their axes transyerse to the conductor A, and
carried in such proximity to the conduector
that the eurrents in the latter will induce cur-
rents in the coils. In practice, and for the
transmission and reception of signals by the
telephone, a proximity of two orthree inches
will be sufficient. To heighten the effect, T
place in each coil C a bar of iron, constitut-
ing the core of a magnet, to which the coils
bear the relation of magnetizing-helices. The
coils C are connected in any desired order or
relation, but preferably in series, witha local
circuit upon the car containing the signaling
and communicating apparatus employed,
which circuit is @ normally-closed ecircuit, in
order to permit a current on the line to induce
a current insaid local eircuit. In the present

jnstance I haveshown a telephone, D, as the re-

ceiver for signals sent by the Morse code, and
‘a Morse key, E, for sending a communication
from the moving vehicle to another vehicle
moving over the same conductor A, or to a
fixed station provided with suitable appara-
tus, to be presently described. A switch, I,
of any suitable or usual construction, serves
to throw the receiver D and the transmitter
T into and out of circuit with coils C, aceord-
ing as a communication is to be sent or re-
ceived. .

Inthecircuit with the transmitter and ¢oils C

is a generator of electricity, LB—suchas a gal-
vanic battery—a continuous-current dynamo-
machine, and other suitable apparatus. The
impulses produced in this circuit by the clos-
ing and opening of the key Eserve to produce
by the coils C induced currents in the line-
conductor A, which impulses are received by
induetion on similar apparatus on another ve-
hicle, or are directly conducted to a suitable
receiver—such as a telephone—at a fixed sta-
tion. The impulses thus produced are ordi-
narily sufficient to permit a signal to be sent
when the telephone at the distant point is to
the ear of the operator; butit may sometimes
be desirable to produce stronger impulses
when the distant operator is to be called by
the action of an ordinary electro-magneticre-
lay or call bell, or when it is desirable to re-
ceive the communication by an ordinary relay
and sounder instead of by a telephone. For
this purpose I propose to employ an alternat-

ing-current dynamo or magneto-electric ma- -

chine of any suitable kind and driven by any
suitable power. Sucha device is indicated at
G, and may ab pleasure, when a call is to be
sent or a communication is to be transmitted,
beincluded in the circuit with coils C by means
of the switch T, which latter has a third con-
tact-point, f, connected tosaid machine, The
rapid alternations of currents produced in the
local car-circuit by the machine are sufficient
to induce in the line-conductor A rapidly-al-
ternating currents of considerable power, that
will recur with sufficient rapidity to produce
the practical effects of acontinuous currentin
circuit A at the fixed station, and will, solong
as the key E is closed, keep the armature-le-
ver of the relay at Such station drawn up and
the local cireunit closed. A similar dynamo
may be used at the fixed station for calling the
operator on the car or for sending a message
to the same, and the latter may then be pro-
vided with an electro-magnetic signal bell or
sounder, I, in a local cireuit with a battery,
K, said circuit being controlled in the usual
way by a relay, H. By means of the switch
T and afourth contact-point, g, the latter may
be included in thecircuit with the coils C, and

‘left normally in this condition ready for a call

from the distant operator on another car or at
a fixed station.

If it be desired topermit signaling from one
moving train to another, similar apparatus to
that described is provided on each train. The
fixed station mentioned is also provided with
similar apparatus to that already described,
which apparatus is, however, represented in
asomewhatmodified arrangement. Thesame
arrangement might be employed on the ve-
hicle.

- indicates a Morse key at the fixed sta-
tion. Its nmormal or back contact connects
with a switch, $°, by which connection from
line A may be closed either to a telephone-
receiver, D% or to arelay, H’ controlling the
circuit of a local battery, K% and bell or
sounder I* or other circuit or apparatus used
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either for the reception of calls, of communi-
cations, orfor the purpose of relaying the mes-
sage to another circuit. 'When the switch S
rests on the contactleading to the relay H? the
apparatus is in proper condition for therecep-
tion of acall from the moving vehicle. The re-
lay H* may be of any desired kind. Ifdesigned
to be used for the reception of a call sent by
the dynamo G on the car or vehicle, it may
be a polarized relay or receiver. The tele-
phone D’ is ordinarily used for the reception
of intelligence sent by the key I upon the
car. The key E* may be used either in send-

ing communications or in calling up the dis-

tant operator on the vehicle, and for this pur-
pose its front contact is by aswitch, 8% placed
either in connection with a continuous-current
dynamo-eleetric machine, L, or with an alter-,
nating-current dynamo-machine, G. When
the switch S° is turned to connect with the dy-
namo L, the signals sent by the key I or oth-
er transmitter are inductively transferred from
the line A 'to the local circuit on the vehicle
containing the receiver D or other instrament
by means of the wire of coils C.

To call the operator on the vehicle, the al-
ternating-current generator G? is thrown into
circuit and the key E? operated. The rapid
and strong alternations thus produced act in-
ductively from the line A through the coils C
and the local circuit connected with the latter

and including the relay H or other device. .

Any other generators or sources of electricity
might be used in place of those described.

In the modification shown in Fig: 3 the con-
duetor A is shown as suspended above the
moving vehicle and the coil C or other ele-
ment carried on the vehicle beneath said con-
ductor.

Instead of thearrangementalready described
for inductively transferring the signal from
the moving vehicle to the conductor, I may
employ the arrangement shown in Fig. 4.

A well-known method of making manifest
the phenomenon of magneto - electric indue-
tion is to pass a conductor in closed cireuit
transversely throughamagnetic field. A con-
verse way is to cause the magnetic lines of
foree from the poles of @ magnet or series of
magnets to sweep transversely across the
closed-cireuit conductor. Such an arrange-
ment is illustrated in Fig. 4, and may con-
veniently be used for calling the distant op-
erator from the moving vehicle. It consists
of aset of clectro-magnets, R R,of any desired
namber mounted on & suitable axis arranged
to rotate parallel with the line- conductor . A,
and to carry the poles of themagnets R in rap-
id succession transversely across and in close
proximity to the conductor A. The coils of
the magnets R are wound and connected so
that their poles will be alternately north and
south, and the energizing-current is supplied
from a generator, I B, through springs » ,
bearing on two suitable continuous conduct-
ing-surfaces rotating with the magnetsand con-
nected ore to one terminal and the other to the

other terminal of the coil-circuit for the electro-
magnets. This method of making the connec-
tion with the revolving magnets is that usually
employed in alternating-current dynamo or

| magneto-electric machines, and is well known

to electricians. The key E controls the cir-
cuit of the coils and local battery in the usual
way. 1t will of course be understood that
the device Fig. 4 is designed simply to illus-
trate the principle of this portion of the in-
vention, and not the actual size, shape, or pro-
portions of the revolving magnets to beused
in practice. In actual practice it will be ob-
viously desirable to elongate the pole-pieces
of the revolving magnets in a direction par-
allel to the fixed conductor, so as to expose as
greab a length of said conductor to the mag-
netic influence as possible. The receiving-in-
strament by which the impulses induced in
said line-conductor by the revolution of the
magnets shall be made audible may be of any
desired construction adapted to be influenced
by weak currents. If found necessary, a tele-
phone-receiver might be used to make the
sonnds audible where by reason of escape,

length of line, or other circumstances, unfa--

vorable conditions are found to exist for the
transmission of currents of great strength.

An equivalent device to “that aheftdy de-
scribed, whereby the signal of whatever kind
may be inductivel y 1eproduced on the moving
vehicle, is indicated in Fig. 5, and opelates
upon the well-known principle of-electro-mag-
netic induction, the conductor A forming the
one element ot the induetion dppamtus in
which the electric current circulates, and a
magnet or other suitable device—such as the
needle ofa compass or galvanometer—the other
element, the latter being carried by the vehi-
cle. Asis well known in the art, the influ-
ence of a current in the conductor tends to set
the needle at right angles to the conductor.
T indicates such a needle which is preferably
an astatic needle, one po1mon near the con-
ductor and the other removed. It may con-
trol a local circuit or not, as desired.

A well-known eqmv%lent of theneedle Would
be a solenoid through which a constant cur-
rent of electricity ﬂO“S The latter arrange-
ments form the subject of special chlms in
another application for patent filed by me of
even date herewith.

‘What I claim as my invention is—

1. In a system of electric communication to
and from a moving railway car or vehicle, a
conductor parallel with the path of the vehi-
cle, in combination with means carried upon
the car in close proximity to said conductor
and in closed electric cirenit for producing an
electric current throngh inductive action upon
said conductor on the prineciple of mafrnetle
or current induetion.

2. In asystem of railway-signaling in which
signals are transmitted to a moving car, the
comblmtlon, with a conductor ‘ulanged par-
allel with the way over which the vehicle
travels, and in suitable proximity thereto, of
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means upon the vehicle in locally-closed cir-
cuit for transforming by the principle of in-
duction the signaling-impulses upon the con-
ductor into corresponding electrical impulses
in the cireuit upon the vehicle. '

3. In a system of electrical communication
to and from a railway-car, the combination of
a conductor parallel with the way over which
the car or vehicle travels, and means carried
upon the vehicle in suitable proximity to the
conductor and on closed circuit whereby the
signaling-currents in the conductor may be
transferred to the car by inductive action in
contradistinction to actual conduction of the
signaling-impulses from said conductor to a
conductor on the car in electrical connection
therewith.

4. In a system of communicating by elec-

tricity with a moving railway-car, the combi-

nation, with a line-conductor, of one or more
coils of wire upon the car, arranged with their
axes transverse to the conductor and carried
in suitable inductive proximity thereto.

5. In a system of telegraphing to moving
railway-cars, the combination, with a line-
‘conductor, of one or more magnet-cores car-
ried upon the car in continuous inductive
proximity to the line-conductor, and arranged
transversely thereto, and coils of wire upon
said magnet-cores, as and for the purpose de-
scribed.

6. In a system of electrical inter-communi-

cation between a fixed station and a railway-
vehicle, the combination of a line-conductor,
a complete or closed local cireuit nupon the
vehicle, and devices upon the car arranged in
suitable proximity to the line-conductor for
indueing electric currents in the car-circuit
from the line-condnetor, or vice versa, induc-
ing currents in the line-conductor from the
car-cireuit, as and for the purpose described.

7. In a system of communiecating by elec-
trieity to and from a railway car or vehicle,
the combination of a line-conductor, a tele-
phone upon the vehicle, and a closed local cir-
cuit containing the telephone, and arrranged
in suitable proximity and relation to theline-
conductor, whereby currents upon the line-
conductor may be reproduced by induction in
the telephone. _

8. In a system of communicating by elee-
tricity between a moving railway:car and a

fixed statién, the combination of a line-con-
ductor, an alternating-current generator, and
a receiving-telephone at the fixed station, a 5

telephone upon a moving vehicle, an electro

magnet or magnets arranged in close proxim-
ity to the line-conductor, and means for pro-
ducing in the coils of said magnets rapidly-
alternating currents.

9. In a system of electrical communication
to and from a moving railway-vehicle, the
combination of a line-conductor, and means
upon a car for causing magnetic lines of force
to sweep transversely across said ‘line-con-
ductor. :

10. In a system of electric communication
between a moving vehicle and a fixed station
or other vehicle, an induction apparatus of
any desired kind, as described, one element
of which consists of a conductor parallel to
the way or path in which the vehicle travels,
while the other element is carried by the ve-
hicle on closed circuit and in suitable prox-
imity or relation to said conductor, as and for
the purpose desecribed.

11. In a system of electric communication
toand from a moving vehicle, the combination
of a line-conductor, an alternating - eurrent
generator on a vehicle, and means upon the
vehicle carried in suitable proximity or rela-
tion to the conductor and on closed or com-
plete electric circuit whereby said alternating
currents may induce alternating currents in
the conductor.

12. In a system of electric communication
to and from a moving vehicle, the combination
of a line-conductor parallel with the way, an
alternating - carrent dynamo for setting up
rapidly-alternating currents upon said line, a
closed local circuit upon a moving vehicle,
and devices carried by said vehicle in suitable
proximity or relation to said conductor where-
by the rapidly-alternating currents in the lat-
ter may induce rapidly-alternating currents
in the loecal eircuit. :

Signed at New York, in the county of New

- York and State of New York, this 12th day of -

March, A. D. 1884.

LUCIUS J. PHELPS.
Witnesses:

Twxos. TOOMEY,
GExo. C. CoFFIN.
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