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~ citizen of the United States, and a res1dent.
of New York, in the county of New York and

~ ways, of which the following is a specification.
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Tc:a all whom it may concern.:
Be it known that I, GRANVILLE T. WOODS a

Stateof New York haveinvented certain new
and useful Improvements in Electric Rail-

The object of this 1nvent1011 18 to construct
a cheap, simple, and efficient electric-railway

‘system adapted as well for existing lines of

street-railways as for new lines and which
entirely dispenses with overhead wires or

~ with exposed feeders and does not require
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~anism of any kind whatever.
rangement could possibly take place in the
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~conduits or openingsin the street for the pur-

pose of connecting with the main feeder.

‘"T'hesystem, br iefl y stated prowdes for plac-

ing the main feeder, which is insulated
throuﬂ'hout in a helmutleallj -sealed channel
in the road- bed or carryving it parallel with
theroad, butnot necessarﬂy contiguous there-
to, and locatmﬂ In the road-bed at Iintervals
ﬂlonﬂ* the track terminal heads, and then con-
neetinﬂ each terminal head with the main
feeder, Cand interposing in this working cireuit
from each terininal an electro- maﬂ'neuea,lly-

controlled switch orcut-out,whichislocatedat | I

any point along the mnte_, and in order to
make the system more practical and efficient

I group together all the electro-magnetic con-

tact dewees whieh connect with the corre-

sponding terminal heads in a section or block

of the road, so that when the road is in op-

-eration and any terminal head should appear

to be out of orderor damaged the head could
be instantly located by examining the case
which contains the magnetic dwwe in eon-
nection therewith. Ly this system, there-
fore, the road-bed contains no operative mech-
tlence no de-

road, and as all the operating mechanism for
forming the W01k111ﬂ* circuit through the mo-

tor is located by the side of the mad--—as for
instance, on the sides of buildings or in cel-

lars or area- ways—the mechanism can be in-
spected and kept in repair, and as in practice
only one case or group of these contact de-

- vices is placed in each block the cost of in-
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- 8pection will be small, and in event of acei-
dent no test is 1eq_mred to loeate the particu-

-

| lar pmtlon of the road whele the dlfﬁeulty

lies. It should be stated that this system

‘provides for placing these terminal heads

preferably between the tracks of therailway, .
and that normallyall the heads are out of the
circuit and can be brought into the circuit
only by the passage of a car having brushes
of sufficient length to nearly span thlee ad-
jacent terminal hE‘}cL(].b, and that the current,
when once established through two of th_e
heads or terminals, will positively cut out the
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rear terminal by the electrical mechanism
‘which throws in a new terminal, so that an

absolute means is provided for making all

the terminals fore and aft of the car “ dead,”
and thus gunarding against any liability of
danger from “live” terminals, as will now be

_Set fmth in detail.

In the accompanying drawings, Figure 118 a
plan view of a ra,ilway, showmﬂ' manner of
placing the main feeder, 16131]1‘11 conduetor,

‘and terminal heads therein and the opemtwe
parts of thesystem connected up; Fig. 2,aplan

view of a section of theroad, showing manner
of equipping one group or electucal section;
I'ig. 3, a cross-section of a street equipped Wlth
my 1mp10V6d electric-railway system; Fig. 4,

an enlarged cross-section of a road-bed, Show-.

ing details of equipment and portion of the

‘working circuit through the motor; and Fig.
-5, a top or plan view of the same. -

In carrying out my invention I employ, as is
now customary, one rail A for the ground or

return conductor and an insulated wire I3 for
~T'his feeder is preferably 85

the main feeder,
located in the channel C of a stringer D,

which is placed centrally between the { tracks

and secured to the ties E, thereby necessitat-

ing the removal of only Lhe paving blocks or
-mater al in the road-bed abovethe ties, and as go
| the stringer is narrow only a narrow trench

or pmtion of the paving need be removed.

The importance of this is apparent in cases

where the system is applied to existing road-
beds. The stringer D, when so Iocd,ted has
1ts uppersurface eonqulcmbly lower tlmn the
surface of the street, so that when the paving
is replaced the space above the stringer and
between the paving-Dblocks can be ﬁlled in
with asphaltum.
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the main feeder B is placed in the eh,annél [ wire K, one end of the shunt being attached

and well covered with asphaltum, and at in-
tervals along this stringer I place what are

here called 3 terminals” or ““terminal heads”
E. In practice these terminals are placed
such a distance apart, preferably, as to enable

the brush on the car to nearly span three

10

“nals E project slightly above the surface of

the street, as shown, with four corners E’ cut
away at an angle, so as to offer as little re-
sistance or obsfruction as possible to the.

20

successive terminals.
~can be made in any desired shape or form best
adapted for the purpose, so that they can be;

These terminal heads

1eadlly attached to the stringer and securely
held in place. T prefer to llave these termi-

travel of the street and still be sufficiently

-exposed toenable me to secure ample contact
~with the brush on the car.

As one form of
attaching this terminal to the strin oer, I cast
ther ewith downwardly - projecting wings G,

~which rest against the opposite sides of the

.25

stringer and are held in place by bolts or lag-

serews G, passing through these wings and

into the stringer D. In eonneetmu‘ up these
terminals and the main feeder I run a sub-
feeder H from the main feeder to the side of
the street and a branch wire I from each ter-

“minal to the side of the street, so that while

30

the main feeder passes throuﬂ'h a channel in
the stringer in which the telmlnal heads are

located. there 1S no connection, electrically or
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otherwise, between them in the 10@(1 bed. For
all practical purposes the main feeder could
as well be carried over poles or over the build-
ing parallel with the road, as shown by the
trolley or overhead wire B’ Fig. 3, and such
construction is also contemplated and may be
desirable where it can be conveniently done.

In that case I run the sub-feeder from the
overhead wire B’ to the case, as shown by dot-

ted line H’. 1In such cases the system would
operatein substantially thesame manner, and
the electrical mechanism and the peeulmr
manner of connecting up the parts would be

similar.

50

In order to understand the important fea,—

ture in this system, it should be stated that

while each terminal E has a branch wire or
connection whichleadstotheside of the street

- the main feeder has a sub-feeder or connec-
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tion at longer intervals—say one connection
for each block or other determined section of
the railway-line—which sub-feeder extendsto
and is connected with a case located midway
in the block or section of the line. This case

contains all the electrical mechanism for that

block or section of the line, which is composed

of an electro-magnetically-controlled contact

mechanism or c_ut out for each terminal, so
grouped together that when the car passes
over that section each magnet will be success-

ively brought into oper ation to throw in and

cut out the termmdls over which the car

625 passes. °

Thig meehamsm 1s 1llustrated in Fig. 1, in

tion is unnecessary.

to the branch wire I and the other end of the
shunt-wire carried over and attached to the
upper back stops L of the armature of the
second succeeding magnet. The end of the
terminal branch wire I is connected with the

Jlower back stop M. Thesub-feeder H is con-

nected with the upper front stop N of the
armature and the ground-conductor O with

the lower front stop P.

In order to more fully illustrate this sys-

75

tem of electrical sections, I show two sections

in Fig. 1, each section having four terminals
1, 2, 3,and 4 in the road-bed,and by the side
of the street, located. against a wall or other
object where it can be easily reached, is a case
containing the mechanism just described.
Suppose the brush of themoving ¢ar 1s in con-

tact, as shown, with terminal 4 of the first sec--
tion and ter mmal 1 of the second section, the
armature of magnet 4 would be drawn up,

S0

thus closing the breach between the branch

I, which leads to the terminal head and the
sub-feeders . Initsmovementthe armature

QO

opened the shunt-circuit, which passesaround -
magnet 2, thereby causing the armature of

No. 2 to drop, thuscutting “out the sub-feeder
H and rendering terminal block No. 2, first
section, “dead.” A portion of the current
flowing from the feeder B through the sub-

uppel back stop L of magnet-armature 2, sec-
tion 2, thence through tlle armature to the
glound In the mea,ntune the car in 1ts mo-
tion has brought its contact-brush in coms-
munication with terminal head 1, section 2.

A portionof the current ﬂowmmnto the brush.

from terminal head 4, section1 , passes through

95

feeder H is shunted through magnet 4 to the
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terminal head 1, sectwn 2, bmneh cireunit I to. -

magnet 1, section 2 2, and theuee to the ground.
The_ ar mature of magnet 1, being drzmn up
by the action of said ciwuit breaks the c¢ir-
cuit through magnet 3, section 1. As the

armature of sald maﬂ'ueta 18 notnow underits

influence, it falls away, thus breaking the cir-
cult between the sub- feedeI H and the branch

‘1. It will be observed that a magnet when

once energized will so remain antil after the
contact-brush has touched two suceessive ter-

minal heads afterleavingthe head w hIC]l con-

trols said energized maﬂ‘net |
The case P, in which the switching mech-

anism is loeated a top view of which is shown
,is of any convenient Shape and size

in Fig. 2

IIO
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best adapted for the purpose, and is prefer-

ably made so that it can be locked up; but
plication, further description of its construc-

cases by the sidesof buildingsalong the route,
man-holes may be provided at mteI sections of
streets, or at convenient points within which
this mechamsm can be placed; but it is ob-
vious that the cases are preferable, as they

are more easily inspected, and all m'echdnism_.

containing operative partsarewhollyremoved

' Whlch J representsthe magnet havinga, shunt- | fr om the street

Instead of locating these

-as the feature is reserved for a separate ap-
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In Fig.1 I show the main feeder B and the

branch wires I outside of the stringer D. 1

have so represented them for convenience
herein. In practice all these wires are placed
in the channel C of the stringer D, as repre-
sented in Fig. 4, thereby employmw this

~stringer not enlj’ as a support for the termi-
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nal heads but also as a means for carrying
the conductor thereby enabling me to con-
struet an eleetncel system very cheaplv and
adapting it for application to any street-rail-
way road-bed without taking up the rails or
removing the ties and sleepers. As there is
no slotted conduit or open way in the road-
bed, no downward-projecting arms from the

car are necessary, except those containing the

surface contact- brush, and as the termmal

_ heads are thrown in and cut out suceesswely |

by the passing ecar by mechanism which is
positively operative in its character, moisture

around these termmal heads wﬂl not affeet'-

- their action..

30
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What I Cldlm as new is—
1. In electric railways, a system of eleetm-

~cal distribution composed of a group of elec-

tro-magnetically-controlled contacts outside
of the road-bed and accessible, each contact
being electrically connected with one exposed
’rermlnal head in the road-bed.

. In electric railways, a system of electri-
cal dlstrlbutlen composed of groups of elec-

tro-magnetically-controlled contacts outside

of the road-bed and accessible, each contact
being electrically connected Wlth one termi-

nal in the road-bed COHTI“IIOHS to the brush

of the-operating-car.

3. In electric railways, a system ef eleetrl-.-_
| ealdlstl ibution, which consists of exposed ter-

-+ minals at reﬂ'ular intervals along the road-bed,

740

an electro- mafrnetleally eentl’*olled contact for
connecting and disconnecting each terminal
with the main feeder leeated 1n groups or a
series of groups at any point e,lenn the route

by leading-in wires.

45
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4. In eleetme rallways, a sy stem of eleetrl-,
cal distribution, which consists in exposed ter-

minalsatreg ular intervals alonﬂ' the road-bed,

“an electro- man'netleelly-eentrolled contact for
- connecting and disconnecting each terminal
with the main feeder, said maguetmally -COn-
‘trolled contacts bemg grouped together to

form dletrlbutmﬂ-statlens along the line of

the route at convenient points.

5. In electric railways, a system eompesed

of a main feeder and return-conductorin the

road - bed, with exposed terminal heads or

faces at intervals along the road-bed and in-

- termediate between the main feeders and the

60

terminal heads, accessible switching mechan-
ism located at any point distant f10m the

road-bed, but connected electrically with said
main feedera,nd terminals, whereby the make-

and-break mechanism of each terminal is
not located in the road-bed but placed at
suitable points adjacent to the road along the

entire route in groups to form dletrllmtlnfr-

stations.

In an electric-railway system, a main -

feerlu and a return-conductor in the road-
bed and terminal heads at intervals along
the 1*011te with an electro- mafrnetleel cut-out

or SW'lteh between each 1e1*1mna,1 head, and
the main feeder so arranged that two of the

gL

70

adjoining heads are pl&GLlC&lly eentmuously |

1n circuit with the motor and as the motor

75

moves the 1ast terminal head is cut out of

the circuit by the new head which is brought

1]1t0 the eircuit. -
~In an elﬁ‘Ctl‘I(‘*laIIW&y system a main
feeder and a return-conductor in the road-

bed and terminal heads at intervals along

the route, with an accessible electro- ma,ﬂ*netl--
cal eut-out or switch between each ter mmal
head,and the main feeder located out of the
road-bed, so ar mneed that as the car moves

along the brush is Lenstfmtly in contact with-
one teru:mml and engages with the third ter-

minal immediately ::Lfter- leaving the first ter-
minal, whereby the firstc termmal i1s cut out
eleetrleaH} by the action of the magnét in
the third terminal throwing in said termmal

8. In a system of eleetrleal distribution for
ratlways, the combination of an insulated
main feeder, a series of grouped terminals
distributed apart along the surface and nor-

‘mally disconnected frem the main feeder,
groups of accessible elec-
| tro-magnetic SWItChIﬂD‘ devices for connect-
ing eaeh of said termmal heads in turn Wlth |

and corresponding

the main feeder as the motor advances.

9. In electric railways, a series of termmel
heads projecting slightly above the surface
of the street, each provided with a branch
wire, and a main feeder having at longer in-

tervals sub-feeders electro-magnetically con- -

nected with the branch wires from said ter-
minal heads, and intermediate switching
mechanism between sald sub - feeders and
branch wires, substantlally as set forth.

10. In electricrailways,achanneled stringer

in the road-bed having at intervals termmal
heads which project shghtly above the sur-
tface of the street, and a
feeder, and bra,nch wires w1th1n satd eh%mnel
substantially as set forth. |

11. In electricrailways, a,ehe,nneled StI‘lIlU‘el‘_
in the road-bed below the street-surface hav-

ing at short intervals terminal heads perma-

main feeder, sub-

8C
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nently secured thereto, which projectslightly

above the surface of the street, and branch
wires from each terminal head, and sub-feed-
ers connected with the main feeder at oreater

intervals than the terminal neads Substa,n-

tmlly as set forth.

12, Inelectricrailways, a channeled etrmﬁ'er.

midway beiween the rails below the surfece
of the street, provided with terminal heads at
short 111tervals which project slightly above

[20
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the surface of the street and having in said .

channel a main feeder, a bmnch wire from

130

each terminal head, and a sub-feeder con-
nected with the mmn Leeder at greater inter-
vals than the terminal heads, thh sub-feed-
I ers end branch wires extend 1o the side of




the street and are connected up in a case with

- intermediate cut-out mechanism, substan-

IO

15

tially as set forth.

18. In an electric-railway syetem having at
intervals of a block or other predetermmed
section a case located at any convenient point
ad,]aeent to the road, provided with an elec-

tric switching device for each terminal head
- within said bloek or section,and a singlesub- |

feeder from the main feeder, substantially as
set forth.

- 14, An electric- 1allwey system having at in-
tervals of a block or other predetermmed sec-
fion a case located at any convenient point
adjacent to the road, provided with an elec-
trical switching device for each terminal head
within said block or section, a single sub-

- feeder from the main feeder, and a branch

wire from each terminal heed to said eeee

“substantially as herein set forth.
15. An electric railway having in the street |

~along the line of the rails exposed terminal
| hed,ds at regular intervals, in combination
- with a main feeder, a 'switehing' device be-

tween each terminal head operated by an
electro-magnet, the shunt-wire of the first

‘magnet bemg grounded through the open
ar matm e of the thlrd magnet .:md the eecend .

463,020

| with the fourth 'meﬂ'ne’r' and so on, whereby
the closing of the arma,tme of the thud mag-

net will eut out the first magnet and 1its cor-
responding terminal head, subetdntmlly as set
forth. |

16. In electric rallways, the combination,
with a motor, of a series of terminal heede
slightly pm]eetmﬂ* above the surface of the
street, a main feeder, sub-feeders connected
with the main feeder, a branch wire from

30
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each terminal head, and intermediate between

the said sub-feeder and branch wires a switch-
ing device, substantially as set forth. |
17. In electric railways, the combination,

40

with a motor, of a series of ferminal heads, a

‘main feeder sub feeders connected with the

main teeder branch wires from the terminal
heads, and cases located at intervals aleng

the road containing switehing mechanism be-

tween said sub-feeders,and branch wires from

the terminal heads, substantialiy as set forth.
Signed at New York, in the county of New
York and State of New York, this 29th d.:my
of Auwuat A. D. 1391. |
(JRANVILT_E T. W’OODS.
Witnesses: | .
J. S. ZERBE,
C. C. BOWEN.
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