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To aZZ wham it may concerms
- Beitknown that I, GEORG RITTER, remdmn‘
- at Stuttgart, Germany, have 1nvented a neW_'
and useful Improvement in Electric Ra,llways,

Parex

f FFICEﬁ

'GEORGIMTTER OPSTUTTGARP GERMANY

CONDUCTOR FOR ELECTRIC RAILWAYS

SPECIFICATION fermmg pa,rt of Letters Petent No. 598 184 deted Februery 1, 1898
- Apphcatmn ﬁled OGtober 16 ,1896 Sellel Nn 8091104 (No model) A

of which the following is a specification.

_ - My invention relates to an Improvement i in
~electric railways, and particularly to acur-

‘rent-collecting device for the same.

IO

T'he object of my invention is to prowde-
_,.mea,ns for conveying current from a bus-con-

- ductor or lead-conductor to a car in such a
- manner that the said conductor may- be kept

'well insulated except at certain points. .
My invention consists in the features, de-
tails of construction, and combinations of
‘parts which will first be described in connec-

' “tion with the accompanying drawings, and

- then partwulmly pointed out in the elalms |

20

collectin a-shoe.

- In the drawings, Fw‘me 1is g dlaeremma,t—

1cal lenmtudmal view of a portion of a S8ys-
tem embedymﬂ‘ one form of my invention.
- Fig. 2 is a cross- section of a conduit, show-
- 1ng a shoe for collecting the current wmded; -
- on rollers, in the manner 111ustmted 1n Kig, 1. |
Kigs. 3 and 4 are similar views 111ustra,t1n0'i
othel means for guiding and supporting the_ '
I‘w 518 a cross-section of a
conduit, ehowmﬂ* the manner of supplying
current from a single lead-conductor to a shoe
carried as shown in Fig. 1. _
lar view showing a modlﬁed f01m of mech-

Fig. 6 is a sinii-

anism for chstmbutmﬂ' the current, to the shoe

.eermed as shown in FlD‘ 3.

Figs. 7, 8, and 9

. are detailed views of the eonsbructlon em-

ployed in connection with a three-wire Sys-
tem. FKig. 10is a diagrammatic view of a sec-

~ tion of smﬂle tlaek three - wire system in

0

- 45
- cable serving as a feeding-conductor, which
18 provided at determmea intervals, depend-
“1ng upon the particular local condxtmns with
;_devmes b b for distributing the current.

5o

‘which the cars are intended to run in both
~ directions, two cars (illustrated in a conven-
tional form) being shown as appr oaching each
other, it being understood that in such a Sys-

tem turnoute are employed to per mlt the cars
to pass each other. |

In Fig. 1 thear ra,nn'ement i represented foi

undelﬁlound conduetms ¢, a represent a

The
latter are so arran ged Wlthm a conduit that

- adevice ¢ c for colleetmg the current, made
SR __;111 the form of admmwdm shoe ettached to the;-

duct the current:

| 'cable

current to pass into the electric motor of the

car, of which only the wheels and the calry-—

ing-arm of the drag-rod or Shoe are shown in

Flu' 1. "Thecurr ent-collector or shoe is some- .
,what lenger than the distance between the
two current- dlstubumnﬂ' dev1ees so that at
least one of them is always In eontaet with
the movable current-collecter or shoe.
__mmlsh the resistance of the drag-rod or shoe
against the forward movement and to prevent
-its contacting with the conduit-walls, w hereby
loss in current would oceur, the same is pro-

Todi-

o '--Zear dnws over the same, thel eby eneblmﬂ' the '

vided Wlth roller-guides WhICh do not con-

This guide may be ob- -

tained either by ;]011111&1111*0' the rollers d to-

the conduit-walls, Figs. 1 and 2, or by

80 se-
curing the rollels to the shoe or drag-rod as

to form in a certain sense, a truck W1t11 the
same, d’ d?, Figs. 3.and 4, in which case hori-

zontal 1‘011618 may be apphed to pr event eon—_' N

tact with the conduit-walls.

The required insulation of t]ie drag-rod or
shoe may be obtained by guide-rollers. of in-

75

‘sulating material, as in Figs. 2 and 4, or by

1nsu1atmcr these mllers th 1eepeet to the | "

conduit- WELHS by suitable insulating material

or with respect to the drag-rod, as in the ar-

_ira,nwement according to Fm 3.

In order to reduce the frletlon due to the

8o

ﬂ'mde rolls d, as well asthe unavoidable Josses =

-of current, to a minimum, these rolls are ar- -
ranged at as large dlstanees apart as practi-
T'his is ettalned by making the cur-
rent-collector or shoe of such a cross-section

as will produce the greatest rigidity. In the

'1‘0 enable’

present case, for example the drag-rod is =

‘made I-shaped in cross-section, 90 .

the car to change from one direction of travel

to the oppomte direction, the carrying-arm ¢
of the ear is not fixed to the drag-rod or shoe,

but only grasps the same in. such a manner f N

‘that it may, if necessary, be shifted length-

95

wise of the same without breaking the elee-.- o

trie contact between the two, theé dran'-rod or

shoe being provided at each end W1th suit- =
able. shoulders against which the carrying- .

arm bears. When it is desired to reverse the

direction of travel of the car, the drag-rod
~will remain at rest until the carrying-arm of
the car has been shifted from one end of the -
drag-rod to the _othel ;. oulythen_the latter is-

100
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or Within the same.

2 _ | _ 598,184

taken along in the new direction of travel.
This may be attained by making the friction
between the carrying-arm ¢ and the drag-rod
¢ ¢ less than that between the latter and the
current-distributing devices b, as well as the
onide-rolls d.

The feeding or bus conductor ¢ ¢ may be
arranged in the oround alongside the condult
. T'he first arrangement
is assumed in Fig. 1 and the latter in Figs. 2
to 6 and 8.

The current-distributing devices are 1ep-—

- resented in Iigs. 5 and 6, as Well as Figs. 7

and 8.
In the euuent dlStllbUtlﬂO‘ device repre-

gented in Kig. 5 the Shuntmﬂ or branching

20
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low the conduit-floor.

off from the feed or bus eable takes place'

within a so-called ‘‘cable-muff” f, to which
is joined a tube g, bent at right angles. An

‘insulator /i, provided with a bore for the pas-
sage of the shunt or branch conductor, is

mounted on the upper open end of tube g.
After putting the insulator /o in place the
tube and bore of the insulator have a suit-
able insulating mass poured into them, and
a cap ¢ of conducting material is mounted
water-tight upon the insulator, the contact
devices k' k%, between which the drag-rod or
shoe ¢ ¢ is drawn along, being secured fo two

arms formed on the said cap «.

In Fig. 6 the above-described current-dis-
ti*ibuting device is represented for the case
where the guide-rolls d' are connected with
the current-collecting device (drag-rod or

shoe) in the manner represented in Fig. 3.
It is distinguished from that represented in

Fig. 5 by the fact that the current-distribut-
ing devices are provided with only one con-

tact device &, and that the branch conductors

from the feed or bus cable are arranged be-
The insulation of the
drag-rod or shoe ¢ with respect to the earth
is effected by insulators, as in Fig. 3, by which

- the drag-rod 1is rlﬂ*ldly connected with the

45

rollers.

In Figs. 7 and 8, the former of which rep-

| resents a section through Fig. § on line A B,

50
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6o

is shown the arlanwemellt f01 taking off the
current for a three- conduetor system employ-
ing one track for both directions of travel,
(111ustrated diagrammatically in Fig.10,) from
which 1t will be seen that the track [ consti-

“tutes the middle conductor, and that the cars

when going in one direction receive the cur-
rent only from one of the outer conductors,
while when going in the opposite direction
they receive current from the other conduc-
tor, so that the current between two meeting
cars 18 equalized by the track forming the
middle conductor. -

‘The dynamo-commutators are shown at L/

and L2, their brushes being indicated at m

m® and m?*m?, respectively, the said dynamos
being connected in series with the two outer
conductors or bus-wires [* /5, which are laid
adjacent to the railway-track in such a man-

I

at intervals to their respective eontact-piecés |

' k? in a manner more fully described here-

inafter.

70

The rails [, Wthh form the middle condue- |

tor of the svstem are connected by a con-

ductor I’ to the intermediate brushes m3 m?

of the dynamos, whereby the rails [ and the

wire [’ form the neutral conductor of the sys-

tem,as will be well understood by those skilled
in the art. -
The cars are shown at K’ and E?, their sup-

posed direction of travel being indicated by

the respective arrows. .The eommutatms of
the car-motors are illustrated at #»’ and n® and
their brushes at o’ 0® and 0° 0%, respectively.
FKach motor has one pole corinected o its
respective shoe- support e’ e*, while the other
pole of each motor is in circuit with the car-
wheels, two brushes p’ p? being shown as bear-
ing on the car-wheel hubs f01 the purpose of
makin o an electrical connection between the
motors and the car-wheel. The circuits are
illustrated by arrows, and will be fully un-
derstood from the drawings. It is to be un-

derstood that on a single-track railway of -

this kind the cars pass each other on turn-
outs, and at Z, I have indicated the point of
switch for the car E* going in the direction
indicated by its accompanying arrow.

In Fig. 8, fis the branching-off muif of a
cable containing two conduetms which form
the outer conductms of a thlee conductor
system and from which two current-distr 1b—
utmﬂ* conductors branch off in two tubes ¢’

g, which are passed through the insulators

' and h?in the manner shown in Fig. 5 and
connected conduectively with the eontact—
pieces k' and k* by spring-arms ¢’ and a7,

75
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which in turn are attached to the 1115111&‘501"5 |

by caps ¢ and 7°. The front faces of these
contact-pieces k' and &° are beveled, so that

for each direction of travel the piece which
is struck first by the current-receiving con-

ductor or shoe ¢ is pressed upward and the
other downward. The contact - pleces are
coated on their lower surfaces and on the
beveled surfaces which face downward with
non-conducting material s’ s?, from which it
follows that for each direction of travel only
the second contact-piece will come into cir-
cuit with the shoe ¢, so that the car is at all
times connected only with that branch con-

ductor of the cable {? or /> which corresponds

to the particular direction of travel. It may
be added, in explanation of Figs. 7 and 8,
that in the latter the current -collector or
shoe ¢ is not in contact with the current-dis-
tributing device, while Fig. 7 isdrawn in 1llus-
tration of the case where the drag-rod is in

I10

115

120
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connection wﬂ:h sald current-distr 1butm0* de-

vice.

- In changing from one dueeimn of travel
to the other 113 oceurs in the three-conductor
system that the current-collector or shoe ¢
will be in contact with the positive outer
conductor at one end, but at the other end

- ner that they can be conveniently connected | with the negative outer conductor so that a

130




shoﬂ cireuit would be established betﬁeen_

5’9:8",1_,84_ g

‘the two outer conductors through the shoe c.

in the manner represented in Fig. 9
latter the heavy lines at the ends of the con--

- “To prevent the latter, the ends of the shoe ¢ |

must be coated with 11011—0011(111013111” materml

~ductor represent non-conducting material.

In traveling from left to right a,ll the contact
devices &' bear against the upper face of the |
conductor ¢, whlle the contact devices %? lie
~ against the under side of c, Whereby

‘teris evidently mamtamed In unbroken con-.
- duective contact with the pomtwe feeding-
-conductm o |
1 the dn:'eetlon of tmvel of the car is
| -'chann‘ed when the shoe is in contact with

- the two pairs of contact devices, the contact

10

the lat-

device &' at.one end will bear aﬂ‘a,mst the un-

der side of the shoe ¢, while at the other end
the opposite oontaet device %* also bears
against the under &.1de of the shoe c, which |

. Would result in the aforementloned short-
- circuiting if the insulators represented in Fig.

9 were not a,pphed to the ends of the cunent—.

25

suitable pomts and eonnectlnw them mth the |

reoewmn" conductor c. |
The condmt is drained by locatmﬂ' smks at

~ sewers.

.30
- Letters Patent, is—

the combination, with a series of pairs of con- |

35

what T Gl&lm as new, and rlesn'e 10 secure by
- 1. In a three-wire electnc-raﬂwa,y system

tact devices, the corresponding contact de-

Vlces of a,ll the paus bemﬂ* connected to one >

In the-

--Ibu&,-eonduetor aud the rem&mmﬂ' contaet de- '
- vices to the other bus-conductor, of a car, and

a shoe carried by the carand arranged to make N

“electric contact with one series of corr espond-
ing contact devices when tra;velmg in one di-

1ec,1310n and with the other series of corre-

spondmﬂ' contact devices When tmvehnw in
‘the opposite direction. -

2. In a three-wire electric- 1allway system '

the combination, with a series of pairs of con-
‘tact devices, the correspondmﬂ' contact de- G
“viees of all the pairs being connected to one
| bus—conductor and the remaining contact de-
| vices to the other bus-conductor, of acar,and
50
press the corresponding contact dewces of the
series of pairs and to raise the other contact
devices of said pairs when going in one di-

a shoe carried by the car and arr anged to de-

45

rection and vice versa when. goingin the other |

direction, substa,ntmlly as set forth

55

3. In a three -wire electric- ra,llwa,y system o
the combination with a series of pairs-of con-.
- tact devices capable of vertical movement,
said contact devices being beveled on thelr_. -

| lateral faces in opposite dlreetlons of a car,

and a shoe carried by the car and provided

In testimony whereof I have signed this
specification in the presenee of two subseub-_

ing mtnesses

- | GFORG RITTER

Wltnesses -
- AuUuGusT B. DRAUTZ
CHRISTIAN BAUDR

~with a beveled end, whereby the contact de-
| | vices will be. &1tellla,tely raised or depressed.
IIE’LVlI]ﬂ" thus fully desembed my mventmu =

;. 60 | o
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