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'BYRON E. OSBORN,

OF AUBURN,

JFFICE.

NEW YORK.

. ELECT Rl_o.;.RAl LWAY éY",sTEM. o

SPECIFICATION formlng part of Letters Pa,tent No., 573,033, da,ted December 15, 18916
| Appllcatmn filed Aprll 10, 1898, Serml No. 587 013, (No model } B |

To. all welom it mar con ﬂern

Be it ]{nown that I, ByroN E. OSBORY of

Auburn, in the county of Cayuga, in the
State of New York, have invented new :emd

5 useful Improvement& in Electric - Railway

Systems, of whichthefollowing, taken in con-
nection with the aceompanymﬂ dmwm oS, IS
a full, clear, and exact description.- o

My invention relates to- 1mprovement‘s in

1o electrie-railway systems of the class set forth
in my prior patents, Nos. 549,580 and 556,516,
dated, respectively, November 12, 1895, "and
March 17, 1396, which are prowded mth a

main or power eanduc‘nor tor conveying an

15 electric current to a trolley or terminal mov-
able along the 1*allway, and has forits object
the productlon of a device which is particu-
larly practical, efficient, and safe, and is of
such construction as to prevent undue pas-

- 20 sage of the'current from the main or power

| e{)nductor' and to this end it consists, essen-

rangement of 1]1@ component parts of the sys-

25 _scﬁbed and pointed out in the claims. |
In describing this invention reference is
had to the accompanying drawings, forming

a part of this specification, in which like let—--
ters indicate 001*1‘ebp0ndmﬂ parts in all the

30 VIEeWS.
Ifigure 1 is a ver tical sectmn partly broken
away, of a portion of a 1*allw ay system em-

bodying my invention and parts of a vehicle

movable along the same, the casing or con-
35 duit of the system being omitted, the parts
supported thereby bemn* shown dldﬂ*mm mat-
1cally, and the portions of the ve hlcle with the
exception of its shaft and motors being indi-
cated by dotted lines. Fig.2is an 1sometr10
40 view of a portuion of the casing or conduit for
- my improved system. Fig. 3 is a side eleva-
tion of a portion of the casing or conduit of
my improved electric- -railway System the trol-
leysof a movable vehicle forsaid system, and
45 the supportsfor the trolleys, and Figs. 4and
S are transverse sections taken, respeetlvely
on lines 44 and 5 5, Fig: 3.
A represents a casing or condmt B the
main concealed conductor, and C C' (ﬁ 3 CH
50 the exposed conductors. The casing or con-

duit-A is of any desirable form, size, &nd con-.

-struction, and is smta,b]y arl*anﬂed and sup-

tially, in the general construction and ar-

"_.em all as hereinafter more particularly de-

or condult A.

'D. Ashereillustrated said supports are

T po:ted between the' ]allb (uot 11111811‘&136(1 )

along which is movable a vehlcle D. (Partly
111L15t1*a,ted at Fig. 1.} This casing or conduit

A preferably eonalsts of short sections which

55

are arranged end to end and are each com-

posed of sepamte longitudinal divisions a «,
formed of insulating material and ‘-.eeured
together one above the other by fastening
means. (Not lllustrated) Suitable poeket%

or chambersa’, Figs. 4 and 5, extend inwardly
irom one of the 10nmtud11m1 side faces of the

casing or conduit A and are formed of less
llewhb and length than the thickness and
mdth of said casing.. The pockets or cham-
bers ¢ preferably {3011%1513 of cut-outs formed

in the adjacent faces of the lelblOl]S and are

closed by plates or supports E.
T'he main conductor B, which 1s of m]y de-
sirable form, size, and constr uction, 1s incased

or concealed by Dhe casing or conduit A,and
preferably consists of short divisions project-

ing beyond the ends of the sections of said
casing or conduit. The opposite ends of the
divisions of the conductor B are formed with

anﬂular bends, Kigs. 2 and 5, which are suit-
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a,bly united and are protwbed by supple-

‘mental casings or boxes B, secured to the ad-

Jacent 1011fr1tudma,l side Wd.HS of the casing
The conductor B is pdS%bd
through the inner ends of the pockets or

'c]__léumbel‘s o' and is provided with an insulat-

ing coating that encircles its entire surface
Wlth the emeptmn of the portions thereof
which d,re arranged in the pockets or cham-
bers o’ and are left bare for permitting elec-
trical contact therewith.

The conductors C C' consist of eontmuous
strips mounted on the casing or conduit A,
and the conductors C? C3 C# consist of bBC“ﬁlOHS

arranged end to end at the side of said con-

tinuous Stlips The upper faces of the con-
ductors C C' C* C* C*are enu‘afred Dby trolleys
or movable terminals ¢ ¢’ ¢® ¢® ¢!, which are

8o

35
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connected to suitable supports dd & d dt,

secured in any desired manner to the Vehtcle
fixed

- to a ylelding pldte or head D", forced down-
wardly by a spring D?and I)l"'OVlded with arms
D?®, which are movable lengthwise of arms D*
D‘L depending from the vehlule D and having
their lower ends arranged on opposite udea
of a plate D’ formed of insulating material.

I00
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T'he support d is connected by conductors
> d° to corresponding brushes of the motors
D®for the vehicle D, and the opposite brushes
of said motors are connected together by a
conductor d', which is connected by a branch
conductor ® to a terminal d®. The supports
d" d? d° d* are respectively connected by con-
ductors d!" d d** d™ to terminals d* d¥ 1
and one pole of abattery d'",carried by the ve-
hicle D, and the opposite pole of said battery

18 connected by a conductor d'® to the termi-

nal d*. A shunt-conduetor d" extends from
the conductor ¢’ and is provided with sepa-
rate branches, one of which haselectric lamps
d* connected in circuit therewith, and a sec-
ond shunt-conductor d* extends from the
conductor d'! and is provided with a switch
d*; which at night connéets the conduetor d*
to the branch conductor provided with the
lamps d* and during the day connects said
conductor to the other branch conductor. An
actuating shaft or spindle d*is supported by
the vehicle D and is provided with suitable
switches d* d* for connecting the terminals
CZH €215 CZIé-CZIG. ' ) ‘
The plates or supports E, previously men-

tioned, are secured to corresponding ends of
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hollow receptacles e,which are formed of insu-
lating material, are arranged within the pock-
ets ¢, and contain suitable electrically-oper-
ated means controlled by the battery d!7 for
governing the transmission of a current from
the conductor I3 to the motors DS, The re-
ceptacles ¢ are provided with conducting-
pieces ¢’ for engaging the bare portions of the
conductor B within the pockets ¢’ and addi-
tional conducting-pieces ¢® ¢* ¢! ¢° ¢5, which
engage ylelding shoulders or arms arranged
at the top of the pockets ¢’ and suitably con-
nected to the conductors C C' C? C3 Ct. The
conductling-pieces e*¢e*cfare respectively con-
nected by conductors f f 3 to magnets I, a
source ¥’ of a reduced current, and magnets
Ir?, and the conducting-pieces ¢* ¢° are suit-
ably connected by conductors f* % to arma-
tures f° f7, actuated by the magnets I F2.
The magnets I’ are connected by conduc-
tors f° to fixed terminals f*, normally sepa-
rated from the free ends of the armatures 77,
and said conductors are provided with helical
coils /1, surrounding the magnets I, for ad-
ditionally attracting the armatures 77, which
operate as switches to complete the connec-
tion between the magnets I and the conduct-
ing-pieces ¢,
- The source E' of the current of reduced en-
ergy preferably consists of a resistance device
connected by aconductor /' to a generator F?,
which is also connected by wires 12 £13 to the
conductors 3 C. The magnets F? are con-
nected by wires /'* to fixed terminals %5, and
weighted ends ', of magnetizable material,
are formed upon the armatures f*and-engage

- theterminals /. The weighted ends £ thus

form switches for completing and Lreaking
the circuits to the magnets F?and are held in
position by permanent magnets 1%, connected

573,083

by wires f!° to the electrical connections f?
between the armatures f"and the conducting-
pieces ¢. The unweighted ends of the arma-
tures /% are normally disconnected from the
conducting-pieces ¢ and are engaged there-
with when the magnets F are energized.

In the. operation of my invention the
switches d* d* are actuated to connect the
terminals o’ d* d* d*°, whereupon a current
1s free to pass from one pole of the battery !
along the conductor d**, support d*, trolley or

terminal c¢%, sectional conductor C% conduct-

ing - piece ¢°, conductor /3, magnet I con-
duector 4 terminal f%, weighted end of arma-
ture 71 permanent magnet %, connections
f¥1°, conducting-piece €’ sectional conduc-
tor C°, trolley or movable terminal ¢2, sup-
port d?, conductor d™®, terminal d'¢, switch d*,

and wire d'® to the opposite pole of said bat-

tery. "Thiscurrent energizes one of the elec-
tromagnets F?, which attracts its armature 77
and engages the free end thereof with the ter-
minal /7. The reduced current is then free
to pass from its source F' along the conduc-
tor ', conducting-piece ¢°, continuous con-

ductor C', trolley or terminal ¢', support ',

conductor ¢', terminal d*, switch d*, termi-
nal d' conductor d®?, support d°, trolley or
movable terminal ¢3, sectional conductor C?,
condueting-piece ¢’,conductor f5,armature 17,
fixed terminal /¥ helical coil 1%, connection 17,
magnet I, connection f, conducting-piece e,
continuous conductor C, and connection
to the generator ¥° This reduced current
additionally attracts the armature 77, owing
to 1fs passage through the helical coil /%, and
also energizes the magnet I for engaging the
unweighted end of the armature f° with the
conducting-piece ¢. The main or power cur-
rent 1s then free to pass from the generator
I along the conductor 3, main or power
conductor B, conducting-piece ¢', armature
J/*, conductor /4, conducting-piece e*, sectional
conductor C? trolley or movable terminal ¢?,
support d<, conductor d'l, terminal d**, switch
d**, terminal d°, and conductors d® 7 to the
motors D and thence along the conductors
® ', support d, trolley or movable terminal
¢, continuous conductor C, and conductor 13
to the generator ¥°. During the passage of
the main or power current to the motors DS
a currentis free to pass from the conductor

a'' along the shunt-conductor d*, switeh d?,

and shunt-conductor d* to the conductor d°.
As here illustrated and described, my im-
proved electric-railway system is designed
for use in connection with metallic circuits
for the electric currents; but it will be obvi-
ous that, if desired, the motors D¢ may be

grounded in the usual manner through the

ralls over which the vehicle D is movable,
and wires f /' may lead to the ground, thus
obviating the. necessity of the econductor C

“and the trolley or movable terminal c.

The operation of myinvention will now be

readily understood upon reference to the fore-
going description and the accompanying
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~drawings, and it will be paruculm ly noted

10

20

3©

35

said vehicle.

that the main or strong current is free to pass

only when the eonductor BB therefor igs con-
nected to the section of the conductor C? be-
neath the vehicle C, and that this connection
18 not liable to be unduly made, since it is
controlled by a source of electric energy, as a
battery d'%, and switches d* d¥, carried by

tion and arrangement of the parts of my im-

proved eleetmc -railway system may be con- |

siderably varied without departing from the
spirit of my invention, I do not herein spe-
cifically Iimit myself thereto. - -
Having thus fully described my 11W611t10n
what 1 elalm as new, and deswe to secure b}
Letters Patent, is—
1. In an eleetrw -railway system, the com-

blﬂ&thIl of amoving vehicle, a concealed con-

cductor for the passage of the main current, a
conductor for conveying the main current to

the vehicle, independently-movable connect-

Ing-pieces for connecting said conductors,
electromagnets for opemtmﬂ‘ the conneetmﬂ-

pieces, addltlonal eleetromafmets for govern-

ing the operation of the former eleetrom ag-
nets, and means carried by the vehicle for-
controlling the operation of the additional
electromagnets, substantially as fmd for the
purpose set i'orth |

2. In an electric-railway system the com-
bnmtwn of amoving vehicle, a concealed con-
ductor for the passage of the main current, a
conductor for conveying the main current t0
the vehicle, independently-movable connect-
1ng-pieces for connecting said conductors,

| electromaﬂnots for operating the eomleetlnn-

4.0

45

.50
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pleces, pmmanent magnets for holding 1116‘
connecting-pieces in their normal 1)051‘[1011
additional electromagnets for governing the
operation of the former 6160131‘0111%“116‘[15, and

~means carried by the vehicle for controlling

the operation of the additional electromﬂﬂ-
nets, substantially as and for the purpose
speelﬁed

5. In an electric- 1*mlwa,y system, the com-

bination of a moving vehicle, a concealed con-

ductor for the passage of the main current, a
conductor for conveying the main current to
the Velucle, mdependenbly movable connect-

ing-pieces for connecting said conductors,
electromagnets for opemtmﬂ the connectmn-

pieces, swwche::. for completing and bredk_mw
the cireunits connected to said eleetromaﬂ‘nets
additional electromagnets for aetua,tnw Lhe
switches and governing the operation of the
former eleetromdﬂ*nets and means carried by
the vehicle for eontrollmﬂ the operation of

the additional electr omaﬂ*nets, Subqtanthﬂ]} |

as and for the purpose described.

4, In an electric-railway system, the com-
bination of a moving vehicle, a concealed con-
ductor for the pa%saﬂe of the main current, a
conductor for conveying the main current 0

- the vehicle, independently-movable connect-

ing - pieces for connecting said conductors,

electromagnets for oljemtmﬂ' the conneetm o- |

As the exact detaal construc-

v

pleces additional eleetromanuets for govern-
ing the operation of the former electromam

n ets switches operated by the former electro-_ |

magnets for comnletlnﬂ' and breaking the cir-

omt,s connected to the adchtlonal electromaﬂ- |

/0

nets, and means carried by the vehicle for*_ |

controlling the operation of the additional
electromaﬂuets Substantla,lly as and for the
purpose speelﬁed o

5. In an eléctrie- mﬂway System the com-

bination of a moving vehicle, a conceéaled con-

75

ductor for the passage of the main current, a

conductor for conveying the main current 0
the vehicle, Independently-movable connect-

ing-pleces for connecting said conductors,
electromagnets for oper atmﬂ the connecting-
| pieces, EdelLlOl]ELl eleotrom&wnets for govern-
“1ng the operation of the former electromaﬂ‘—
-nets, means operated by the connecting-
pieces for normally completing the urcmts'

connected to the additional electromagnets,
perm

sition, and means carried by the vehicle for

-controliing the operation of the additional

eleetromwnetg Substantmlly as and for the
purpose set forth.
6. In an electric-railway S) stem, the COm-

bination of a moving vehicle, a eoneea,led con-

ductor for the passage of the main current, a
conductor for conveying the main current to
the vehicle, independently-movable connect-
ing-pieces for connecting said conductors,

e]eetromawnets for opemtmﬂ the. counectmm. |
-pleees SWltOheS for completing and breaking
the circuits connected to said eleetromafmets,

additional electromag netsfor_actuatmﬂ the
switches and.govermnﬂ the operation of the
former electromagnets, additional switches

operated by the former electromagnets for

completing and breaking the circuits con-
nected to the additional electromaﬂnets and
means carried by the vehicle for eontr{:nlhnﬂ
the operation of the additional eleetroman-

nets, substantlally a:s and for the - purpose

spuclﬁgd
In an electric- 1a1lway &:ybtem the com-

bmauon of amoving vehicle, a eoncecﬂed con-

ductor for the passage of the main current, a

conductor for conveying the main current to.

the vehicle, 111depende11tly movable connect-

Ing-pieces for connecting said conduetors,
electromagnets for Gperatlnﬂ' the couneetmn-.

pieces, switches for completing and breakmo
the circuits connected to said electromaﬂ'nets

‘additional electromagnets for aetuatmg thei
switches and governing the operation of the
former eleet,roma,ﬂnets, means operated by

the connecting-pieces for .normally complet-
ing the ecircuits connected to the additional
eleetl omagnets, permanent magnets for hold-

ing the conneetlnﬂ-pwces and said means in.
| theu" normal position, and means carried by
the vehicle for controlling the operation of the._ |
additional electroman‘nets 5ubstant1a11y as

and for the purpose descmbed

- 8. In an electric- mﬂway Sy stem the eom-.;

8o

manent magnets for holding the comnect-?f
ing-pieces and Smd means in thelr normal po-
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 bination of a moving vehicle, a concealed con- |
ductor for the passage of the main current, a |

4 573,033

~conductor for eonveying the main current to

ing-pieces for connecting said conductors, !

~electromagnets for opemtmﬂ the conneetmm
. ;pleees a,ddlmonal electromagnets for govern-

- 1ng the operation of the for'mer eleetrommm'

| ;nets helical coils surrounding the addmonal

10

o 31_5

-electromdnnets and. eonneeted 1in the eircuits |
- leading 130 the former electromagnets, and
- means carried by the vehicle for controlling

~ the operation of the additional: electwm&t,-r
- nets, substantially as and for the purpose set

forth.

9. In an electric-railway system, the com-

. bination of a moving vehicle, a concealed con-

20

duetor for the passage ol the main current, a
conductor for conveying the main eurrent 130'
the vehicle, independently-movable connect-
-pleces fov connecting said conductors, |
- -Lleetl*omannets for Ope]‘&tlnﬂ the connectmﬂ'-
~ pieces, additional electromagnets for govern-
ing the operation of the former-eleetmmaﬂ-;
.nets helical coils surrounding the addmonal
 electromagnets and connected in the circuits.
leading to the former electromagnets, means |

111

- operated by the connecting-pieces for nor-

33_0:

mally completing the circuits connected to
the additional electromagnets, permanent
- magnets for holding the eonnectmﬂ-pleees'

g ;cmd sald meansin thelr normal position, and

 means carried by the vehicle for controlling
~the operation of the additional electromcw-
nets, substantially as and for the purpose

40
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specified.

10. In an electric-railway system, the com-
bination of a moving vehicle, a concealed con-
ductor for the passage of the main current,
an exposed conductor for conveying the cur-
rent 10 the vehicle, independently-movable
connecting-pieces for connecting said. con-
ductors, electromagnets for operating the con-
necting-pieces, a second exposed conductor
for conveying a current of reduced energy to
said eleetmmaﬂnet%, additional elee‘rromaﬂ‘—
nets for governing the operation of the former
eleetromaﬂnet:s a third exposed conductor
eonneeled to the additional electromagnets
and means carried by the vehicle for engaging
the exposed conductors and controllmﬁ the
operation of the electromagnets subsmntmﬂy
as. and for the purpose descwb(,d

11. In an electric-railway system, the com-
bination of a moving vehicle, a concealed con-
ductor for the passage of the main current,
an exposed conductor for conveying the cur-
rent to the vehicle, independently-movable
connecting -pieces for connecting said con-
ductors, electromagnets for operating the con-
necting-pieces, a second exposed conductor
for conveying a current of reduced energy to
satd electromagnets, additional eleetromaﬂ*-
nets for governing the operation of the former
eleetmmagnets, a third exposed conductor
connected to the additional electromagnets,
means operated by the connecting-pieces for

~magnets for holding the connecting-pieces
the vehicle, independently-movable connect- |

“normally completing the circuits connected - _
to the additional electromagnets, permanent

7o
:a-nd sald means 1n their normal position, and

means carried by the vehicle for engaging the

exposed conductors and controlling the oper-
~ation of the electromagnets, subsbanually as
and for the purpose set forth. o |
12, In an electric-railway system, the com-
bination of amoving vehicle, a concealed con- -
~ductor for :the passage of . Lhe main current, -
an exposed conductor for conveying the cur-
rent to the vehicle, independently-movable

15

80._.

connecting-pieces for connecting said con-

ductors, electromagnets for operating the con-

‘necting-pieces, a second exposed conductor
| f-(}r-conveymﬂ a current of reduced energyto
| said electromagnets, additional electromag-
netsforgoverning the operation of the former
electromagnets, a third: exposed conductor

connected to the additional electromagnets,a
genel‘&t(}l‘j & fo'[l]_‘t,h exposed Conduetl()].‘ Gol—l_ IR

‘nected to the generator and to the electro-
‘magnets for operamno the connecting-pieces,
& ﬁf‘bh exposed conductor connected to the
-source of a current of reduced energy, and

90

means carried by the vehicle for engaging the

~exposed conductors and controlling the oper-
‘ation of the electromagnets, substantla,lly as' |
~and for the purpose speelﬁed . o

95

13. In an electric-railway: S}Tstem the com-

‘binationof a moving vehicle, a concealed con-
‘tinnous conductor for the passage of the main:
current, an exposed sectional conductor for
conveying the current to the vehicle, inde-

pendently-movable connecting-piecesfor con-
necting sald conductors, electromagnets for
operating the connecting-pieces, a second ex-
posed sectional conductor for conveying a cur-
rentof reduced energy tosaid electromagnets,
additional electromcw nets for governing the

gHelol

105

operation of the former electromagnets; a .

third exposed sectional conductor connected
to the additional electromagnets, means op-
erated by the connecting-pieces for normally
completing the circuits connected to the -ad-
ditional electromagnets, permanent magnets
for holding the connecting-pieces and said
means in their normal position, a generator,
an exposed continuous conductor connected
to the generator and to the electromagnets
for operatingthe connecting-pieces, a second
exposed continuous conductor connected to
the source of a current of reduced energy,
and means carried by the vehicle for engag-
1ing the exposed conductors and controlling
the operation of the electromagnets, substan-
tially as and for the purpose described.

In testimony whereof I have hereunto
signed my name, in the presence of two attest-
Iing witnesses, at Auburn, in the county of
Cayuc-'au in the State of New York, this 3lst

day of March, 1896.
| BYRON E. OSBORN.
YWitnesses: |

K. H. THEOBALD,
I1. K. CHASE.
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