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To altl whom it may concerﬁ:
Beit known that we, DAVID URQUHART and

FRANK WYNNE, subjects of the Queen of

Great Britain and Ireland, residing at W est-
minster, London, England, have invented
Improvements in Electric Railways, of which
the following is a specification.

This invention has reference to electric |

tramways and railways in which the electric
energy required is generated at a fixed point
or points and conducted to the motor on the
vehicle to be electrically propelled (herein-
after called the ‘““‘car”) by means of fixed in-
sulated conductors and a series of suitably-
insulated short contact-surfaces exposed in
the roadway and hereinafter called ¢‘road-
contacts,” such road-contacts being automat-
ically connected by some suitable switch de-
vice to the electrical main when the car is
over or nearly over them and automatically
disconnected from such main when the vehi-
cle has passed them, the car being provided
with a brush or collector which rubs on the
road-contacts, thus connecting the driving-
motor to the electric main. TUsually an elec-
tromagnet 18 employed to actuate the switch
which is to connect the road-contact over
which the vehicle may for the time being be
situated to the electric main, this electro-
magnet when energized attracting an arma-
ture or keeper which by its motion closes
the switch against the force of gravity or

against a spring, or both, so that on the elec- |
tromagnet ceasing to pull the switch will au-

tomatically open and disconnect the road-
contact from the eleetric main, as well un-
derstood. In all cases where the electromag-
net which actuates the switch has a winding
carrying the main current it may happen
under certain conditions that there will be
sufficient leakage from the road-contact just
leftto the road-contact ahead tokeep the mag-
net-armature attracted, thus preventing the
switch from automatically opening; and this
invention has for its object to obviate this
disadvantage. For this purpose, according

to one arrangement, we place a conducting
bar or plate, (hereinafter called a *‘ guard-
plate,”) preferably sunk in the roadway, in
the center of the gap between consecutive
road-contacts, and connect it to the main con-
ductor through the switch of a trailing road-

| road-contact to the rear of it.

contact, a second or pull-down electromag-

| net being inserted in the connecting-lead, so

that any leakage-current that may flow will

then pass principally round this pull-down

electromagnet and insure the opening of the
switch.,

Figure 1 of the accompanying drawin os
shows, diagrammatically, one arrangement of
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this kind applied in connection with means -

or apparatus of the kind herein referred to

for electrically connecting a motor on a car

to an Insulated main conductor. Fig. 2 is a
cross - section showing, diagrammatically, a,
modified arrangement. TFigs. 3 and 4 are re-
spectively a side elevation and plan showing,
diagrammatically, another modification; and
Fig. 5 is a plan showing a further modifica-
tion. | - C |
- Referring to Fig. 1,1 1 are insulated road-

| contacts in the form of short bars arranged

longitudinally of the roadway and each adapt-
ed to be placed in electrical connection at the
proper time with an insulated main conduc-
tor 2 through the winding 3 of an electro-
magnet 4 and a conductor 5 by a spring or
gravity switch-lever 6, which forms an arma-

‘tare to the electromagnet and carries an in-

sulated contact-piece 6%, which bears, when
the switch-lever is attracted, against contacts
o* and 5* on the normally free ends of the
winding 3 and conductor 5, respectively, the
said switch-lever automatically moving away
from such contacts when the cirenit of the
electromagnet is broken, as well understood.

7 7 are conducting guard-plates each placed
in the gap between the ends of successive
road-contacts 1, preferably sunk in the road-
way below the level thereof and connected
by a conductor 8 to the main conductor 2

70

75

8o

90

through the switch of the adjacent trailing

road-contact—that is to say, the switch of the
In the exam-
ple shown the conductor 8 is connected to
the conductor or winding 3 of the trailing

road-contact at a point between the corre-.
| sponding electromagnet 4 and the contact 3,
and included in it is an electromagnet 9, ar-

ranged below the switch-lever 6, which forms
an armatuare to it. | |

10 1s the car- contact brush arranged to
travel on the road-contacts 1 and connected

05 -

to one pole of the car-motor 10%, the other
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pole of which is connected to a contact 10°
in connection with an earth-action conductor

E. With the arrangement described a leak-
age-current passing 101111d the winding of the

electrom&wnet 9 will energize this maﬂ'net and

cause it to pull down the switch Jever 6 and
break the circuit between the corresponding
road-contact and the main conductor2. Un-

der certain conditions there may also be suffi-

cientleakage from the road-contacts 1 toearth
to keep the switch, with main-current wind-
ing 3, closed. This we obviate by placing a
meta,l bar or rail 11 on each side of each road-
contact, as shown in full lines in Fig. 2, these

bars bemﬂ' connected to the main conductor_

2 when the corresponding switch is closed,

but through the winding of the pull- -down

magnet 9, as in I1g. 1, and not through the
wmdmﬂ of the SWltGh magnet.

Iﬂ%tecld of two bars we sometimes place a
curved plate orchanneled barround eachroad-
contact, but insulated therefrom, so as to cut
1ea,kaﬂe from it. Such a curved plate or
ehanneled bar, which would inclose the road-
contact except on its upper surface, is indi-
cated by thefull and dotted lines1l 11%in Fig.
2, the insulating material in which the 10&d—
cont,;wt 1 18 placed being indicated at 12.
The channeled bars 11 11 may be used to
carry the insulated main conductor 2, as in-
In each case the bar 7 or bars
11 or channel 11 112, as the case may be, will
by the arrangement desembed be at a,bout the

same poten tial as the corr esponding road-con-

tact, so that no leakage-current can pass
throu oh or overthe msulatmn 12, and all leak-
age-current must take place f;om the bars 7
or 11 through the leads S and switch-contact

3%, and will thus help to open the switch even |

1f 10 pull-down electromagnets 9 be included
in the leads. Each bar 7, placed between two
consecutive road-contacts, as in Fig. 1, may
be formed with a side projection 7%, so placed
as shown, for example, in Figs. 3 and 4, that
the car-contact brush 10, which in this case
will be provided with a short lateral exten-
sion, shall touch it after leaving the road-

~contact to the rear of it, thus insuring the

passage of a momentary current through the
pull-down magnet 9 corresponding to such
road-contact and the disconnection of such
road-contact from the main conductor. Such
additional forward side projections 7* might
obviously be combined with guard-rails or a

channel-bar arranged at the sides of or sur-

rounding the next rearward road-contact, as
shown, for example, in plan in Fig. 5, where
it is represented as connected to a channeled

- bar 11 11%, surrounding the rearward road-

contact.
We have described our invention as ap-

plied to cars carrying a relatively short col-

lecting brush or brushes rubbing on rela-
tively long road-contacts, or;it may be, groups
of road-contacts, the contacts in each group
being electrically connected together; but

our invention can be equally applied to cars

h-"'-l—“—
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provided with a long contact bar or brush f
rubbing on short studs or plates placed in the

I oadway Any known or suitable means may

be used for energizing the electromagnets of

the switeches in succession as the Vehlele to

be propelled travels along the 131 ack.
What we claim 1s—
1. In apparatus of the kind herein referred

to for supplying electricity to electrically-pro- -

pelled vehicles, the combination with road-
contacts, a main conductor, and electromag-
netlc devwes orswitches for suceesswely plac- -

ing said road-contacts in connection with said.
guard plates =
or rails located in proximity to the road-con-
tacts and adapted to be connected to the main

conductor by the switeh of the corr espondmﬂ'

main conductor, of conducting

road-contact and to be then placed in paral-

le] with the electromagnetic winding of the
‘said switeh substa,ntmlly as desembed for the

purpose specified.

2. Inapparatus of the kind her ein referred':f_:' L
90

to for supplying electricity to electrically-pro-

s

pelled vehwles, the combination with road- -
contacts, a main conductor, and electromag-

main conductor, of conducting guard plates

| netm devicesor switches for suc:e(—":S,sweh;r plae- o
in g said road-contacts in connection with said =~ -
or rails located in proximity to the road-con- - -

tacts and each connecied to..a conductor
adapted to be placed by the switch of the cor-

responding road-contact in direct conneetlonf_ -
with said main conductor when said switech is. |
closed, and electromagnetic devicesarranged

100 -

in the conductors conneeted to the D'ua,rd- |

the same substantially as deseribed for the

*pm pose speciiied.
- 4. In apparatus of the kind herein referr ed o
toforsupplying electricity to electrically-pro-

pelled vehicles, the combination with road-
contacts, a main conductor,.and electromag-
‘netic devices or switches for suecesswely
placing said road-contacts in connection with )
‘said main conductor, of channeled bars sur-. =

rounding said road- contaets but insulated

therefrom, and leads connected to said chan-.

“plates or rails and each adapted when eﬁclted;' g
‘to open or assist in opening the correspond- .
ing switch, substantially as described. .
3. In apparatus of the kind herein referred

“to for supplying electricity to electrically-pro- =
‘pelled vehicles, the combination with road-
contacts, a main conductor, and electromag-
netic devices orswitches for successwely plac- -_
ing said road-contacts in connection with said
‘main conductor, of conducting
or rails and connecte_d leads auanﬂ'ed in par-
allel with said switches; and adapted to be
directly connected with said main conduector
“when the corresponding switch is closed and -
“electromagnetic devices includedinsaid leads
~and adapted when energized to open the cor-:
responding switches, sald conducting guard
plates or rails being arranged in proximity to
‘said road-contacts and having a part exposed
‘in the roadway so as to come into electrical
“connection with the car-contact moving over

Il o-. :._'_ﬁ

guard plates_f :
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~ neled bars and adapted to be placed in direct
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connection with said main conductor when
the corresponding switch is closed, substan-
tially as described. ~

5. In apparatus of the kind herein referred
to for supplying electricity to electrically-pro-
pelled vehicles, the combination with road-
contacts, a main conductor, and electromag-

‘netic devices or switches for successively

placing said road-contacts in connection with

sald main conductor, of channeled bars sur-

rounding said road-contacts but insulated
therefrom, leads connected to said channeled
bars and adapted to be placed in direct con-
nection with said main conductor when the
corresponding switch is closed, and electro-
magnetic devices arranged in said leads and
adapted when energized to open or assist in
opening said switches, substantially as de-
seribed. "

6. ‘The combination with road-contacts 1,
a maln conductor 2, and switches each com-
prising & magnet-winding 3 connected with a

road-contact and with a contact 3* a magnet-

core 4 on which said winding is coiled, a con-
ductor 5 connected with said main conductor
and with a contact 5* and a switch-lever serv-
ing as an armature to said magnet-core and
adapted when in its closed position to elec-
trically connect said contacts 3* and 5%, of
channeled bars 11, 11* containing insulating
material in which said road-contacts are em-

| bedded, leads 8 connected with the winding

5 between the corresponding cores 4 and con-
tacts o%, and electromagnets 9 arranged in
the leads 5 and adapted to assist in the open-
ing of the corresponding switeh-levers, sub-
stantially as described for the purpose speci-
fied. |

7. The combination with road-contacts, a
main conductor, and switches adapted to suc-
cessively place said road-contacts in connec-
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tion with said main conductor of channeled

bars 11, 11* containing insulating material in
which said road-contacts are embedded, leads
3 connected with the winding 3 between the

corresponding cores 4 and contacts 32,electro-

magnets darranged in the leads 8and adapted
to assist in the opening of the corresponding
switch-levers, and forward projections 7* ex-
posed in theroadway, each of said projections
being arranged in proximity to a road-con-
tact and connected with the channeled bar

of the road-contact to the rear of it, substan-

tially as described for the purpose specified.

In testimony whereof we have signed our
names to this specification in the presence
of two subscribing witnesses.

DAVID URQUHART.
FRANK WYNNE.

Witnesses:
JAMES M. SmaLL,
- WM. HATES.
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