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To alt whomv it may concerm: |
e it known that we, EDOUARD BONNET, re-

siding at 21 Place Bellecour, Lyons, JULES

PAUFIQUE, residing at 15 Rue Saint Domi-
nique, Lyons, and GEORGES LINIERE, resid-
ing at Keully, Rhone, France, have invented
certainnew and useful Improvementsin Elec-
tric Tramways, of which the following is a
full, clear, and exact description and for
which we have made application for patent in

‘Great Britain dated March 3, 1900, and in

France dated January 12, 1900.

The invention applies to that class of elec-
tric tramways in which the carriages receive
the current by means of a magnetized bar or
by other suitable conductor coming into con-
tact successively with contacts placed on a
level with the ground. It relates to special ar-
rangements to obviate the short cireuits which
might be produced at crossings or changes of
road. | | |
The object and principle of the invention
arelllustrated in the accompanying drawings,
in which— | |

Figure 1 represents the invention applied
toaline having a single erossing.
resents it applied to a line having a double
crossing, and Fig. 3 is a sectional view of the
latter. |

¢ @ represent the main road, along the
length of which are arranged contact-boxes
b 0, receiving the current from the main line
by means of conduetors ¢ ¢'. d d represent
any given road, belonging or nof to the same
system and crossing the road @ a. The parts
eee e of the road d d comprised between
the rails of the road a ¢ are encountered by
the current-collector /, placed under the car-
riage, while this collector is in contact with
one of the boxes 00. While care is taken to
raise the collector as much as possible above
the level of the rails, there may nevertheless
be established an accidental contact between

these two parts, either by the interposition

of a foreign body which is more or less con-
ductive or in electromagnetic tramways by
the filings or particles which remain sus-
pended from the bar f. This contact estab-
lishes a short circunit between the main line
([ and the rails which serve for the return

‘dent is to he feared.
that all the boxes which might be in contact

Kig. 2rep-

| remedy the consequences of this short circuit

by insulating the dangerous parts from the
other parts of the road by spaces made at ¢
e e ¢; but, while these spaces are not always
authorized on roads belonging to other pro-

‘prietors, their efficacy is almost destroyved by

rainy weather. This inconvenience not be-
ing capable of complete suppression, the in-
ventlon has succeeded in reducing it to a
minimum, which can in no case cause an ac-
cident. Ior this purpose on the conductors
¢ ¢, which convey the current to the boxes

b b, near to the crossing, are intercalated re-

sistances ¢ ¢ of such character that the in-
tensity of the current passing directly from
these boxes to the rails cannot exceed a cer-
tain maximum amount from which no aceci-
Itshould beunderstood

with the bar fat the same time as the rails of

the crossing road should be provided with

these resistances. In the ease of Fig. 2, in
which the crossing is double, there would be
four boxes 6 b thus provided. Itismore sim-
plein this case to unite the four boxes by a con-
ductor /» and to unite this conductor by a sin-
gle resistance g tothe main cablel. The pas-
sage from theordinary boxes to those provided
with resistances eauses in the current-trans-
mitter to the carriage abrupt changes of in-
tensity which it might be advisable to gradu-
ate. This result will be obtained by the ar-
rangement represented at Ifig. 3. |

- a a represent a longitudinal seetion of the
road; d d, the crossing road; b b* 6?03 V', the
contact-boxes immediately in front or to the
rear of the point of crossing, and [ [ represent;
the conducting-ecable. The boxes b® commu-

‘nicate directly with the cable by the conduec-

tors ¢’. The boxes 0% communicate with each
other by a conductor /i? and with the cable by
a resistance ¢°. -The boxes 6* communicate
with each other by a conductor ~? and with
the conductor /° by aresistance ¢% and finally
the four boxes 0% 0 b b* communicate with
each other by a conductor 2’ and with the
conductor /2* by a resistance ¢'. The sum of
the resistances ¢'--g°+¢° is constantly op-
posed within the desired limits to the passage
of the current by the road d d; but the cur-

of the current. It has been endeavored to | rent taken by the carriage diminishes gradu-
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ally, first by the resistance g° on arriving at | ply and the contacts in__'proﬁimity to the cross-

the box {°, then by ¢®--¢° on arriving at the
box 0%, and lastly by the sum of the resist-
ances g3 g*+g' on arriving at the box b*.
The increase of the (3111‘161113 18 effected with
the same graduation in going from b* to b'.
This ﬂ*laduatlon might be extended to any
given number of bc-tes in front or to the rear
of the erossing-point.

Having fully deseribed our 1nvent10n what
we el:zum and desire to secure by Letters Pat-

ent, i§—.

1. The combination with an electric tram-
way having surface contacts and having a

crossing road of resistances interposed be-
tween the supply and the contacts located |

near the crossing road, whereby only a lim-
ited current may pass. |

2. The combination with an electric tram-
way having surface contacts and crossed by
a road of resistances placed between the sup-

ing road, the resistance to the contacts near-
est the crossing road being greater than the

resistance to the more remote contacts.

3. The combination with an electrie tram-
way having surface contacts and having a

¢erossing road of resistance interposed be-

tween the supply and the contacts in prox-
1mity to said crossing road, the resistances in
the lines leadmg to the contacts on each side
of said crossing rodad gradually ineredsing to-
ward said road substantially as descubed
 In testimony whereof we affix our signa-
tures in presence of two witnesses.

EDOUARD BONNET.

JULES PAUFIQUE.
GEORGES LINIERE.

Witnesses:
(GASTON JEANNIAME,
MARIN VACHOR.
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