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UNITED STATES

ParenT OFFICE.

DANIEL MacLAUCHLIN THERRELL, OF CHARLESTON, SOUTI CAROLINA.

ELECTRIC-RAILWAY SYSTEM.

SPECIFICATION forming part of Letters Patent No. 560,551, dated May 19, 1896.
Application filed January 9, 1896, Serial No, 574,840, (No model)

To all whom it may concern:

Beit known that I, DANIEL MACLAUCHLIN
THERRELL, a citizen of the United States, re-
siding at bharleston in the county of Charle%—

ton emd State of South Carolina, have invent-

ed a certain new and useful Improvement in
Electric-Railway Systems, of which the fol-

lowing is a specification.

My invention relates to 1mp10vements in
electric-railway systems, and more particu-
larly to electrie railways in which an under-
ground feeder is used to supply the current
to the motor or motors upon the car, efficient
devices being provided to establish autom atic
connection between the feeder and the motor
and operating so as to avoid all danger due
to the presence of electrical conductms used
to convey current at high potential. These
objects are accomphshed by means of a series
of automatic switch-boxes placed at short in-

~ tervals along the track below the track-level
~and conneeted consecutively with source of
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power by a feeder. Through the top of each
switch-box a stud projects Sl chtly above the
surface of the road-bed. When the auto-
matic devices in the switch-box are operated,
this stud is put in connection with the feeder
or permanent conductor of the power-cur-
rent, thus constituting the stud a working
conducto:[ When the car passes over the
switeh-box, a hanging shoe in electrical con-
nection with the motor upon the car engages
the stud and operates the automatic devices
in the switch -box, establishing the circuit
across the line from the feeder through the
motor to the earth or other return-conductor.
This circuit is automatically broken beneath
the ground-surface as the car passes beyond
the SWltch box, when asimilar operation takes
place at the neht farther switeh-box.

In the accompanying drawings, Figure 1 is
a cross-section, taken at right anbles to the
track, of a swﬂ;ch box mth a shoe engaging
with the stud; and Kig. 21s a view taken par-
allel to the tmck showma in elevation a car-
truck and shoe zmd in sectwn two ad;;aoent
switch-boxes.

Similar letters and numerals 1efel to sum—

lar parts in theé two figures.
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The switch-box A, cont‘umnﬂ the oper &tmo
device, 18 bolted betwepn the emss-tles in any

| suitable manner, the method shown in the

drawings being by means of the ears W.

B is the outer lid of the box, working on a
hinge and provided with a vertically-proj ect-
ing ﬁa,no*e a, extending around the rim of the
hd and whleh fits mto a channel in the npper
face of the sides of the box A. This channel
when filled with tar or other proper material
makes the box perfectly water-tight when

cover B is fitted down.

C, the inside cover of the switch-box,-serves
to support the automatic mechanlsm while
being insulated therefrom by the slab 0, of
any proper insulating material. |

D is a soft-iron stud which projects through

'the lids Cand B, being separated therefrom by

insulation b’. D is serew-threaded to receive
thenuts E, which, when tightened against b 6’,
prevent any upward movement of the stud,
thus holding it rigid.

Fis a spool of coarse wire fitting upon the
shank of the stud D and held agam% the
lower face of the nuts E by means of the in-
sulation-slab G. This insulation-slab is sup-
ported from C by means of the bolts H. One
end of the wire of the spool F is bound be-
tween the nuts E, thus electrically connect-
ing F with the stud D. The other end is
connected by a binding-post with the upper

of two eontact-pomts ¢ ¢, of carbon or other

non-arcing material. A gravity-lever I, sus-
pended fmm C at J, holds the lower contact-
point immediately below the one on slab G
and in such position that normally they are
separated and no current can pass between
them. Just below the lower end of the stud
D, which projects through G, and upon the
ﬂ*mwty lever I, is a soft—non armature d,
placed so as to be attracted by the stud when

it is magnetically energized. Thenormal or
| retracted position of 11is ad] ust&ble by means

of the adjusting-screw e.
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K is the blade of a knife-switch, which is'

-mounted upon the insulation b on the cover
C and is connected with I, and when the lid
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is down engages the fork L mounted on in-
sulation b* on the side of the box A but when

C is raised K is disengaged from L thus au-
tomatically breaking, when the switch-box is
opened, the connection between the blade K,
attached to O, and the bl &Tlch Wue N W]llch
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leads from the feeder or permanent conductor
N’ through the binding-post M to the fork L.
The automatic controlling device being pend-
ent from the lid C-and free to move with it,
C may be thrown back and expose the whole
device above the ground-surface when ex-
amination or repair is necessary.

The actuating device upon the car neces-

sary to operate the switch-box devices con-

sists of a shoe P, made of hard steel, so as to
be capable of per manent mawnetlm‘umn This
shoe is of sufficient length to bridge two adja-
cent switch-boxes. The ouard- armsU which
are insulated fromthe car-truek, afford means
of suspension for the shoe P, and are so ar-
ranged as to.allow the shoe a limited vertical
movement. 'T'he thrust-springs T are pro-
vided to keep the shoe down upon the studs
under all ordinary circumstances. 7To in-
sure the permanency of the magnetism in
the shoe and to counteract the loss caused by
vibration, P 1s provided with a helix R, so
wound on P longitudinally as to give it .the
same magnetic polarity when current pass-
ing through R makes P an electromagnet: as
when P simply relies on its permanent mag-
netism. An.adjustable resistance regulates
the current passing through this helix R,
which is intended merely to maintain the
magnetic intensity in P, and not necessarily
to use P as an electromagnet. In the lower
face of the shoe there is a channel, which
carries balls Q, of material which is non-mag-
netic, but which is a good electrical conduc-
tor. This ball-bearing device normally rests
upon thestudsin the switch-boxesand greatly
reduces the friction consequent upon the con-
tact of the moving and stationary surfaces.

For simplicity Lhe drawings show but one

40 channel of balls, but there may be more.
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The main or motor circuit- 1 upon the car
leads from the shoe-support through an ad-
justable resistance or other form of control-
ler: for the control of the motor or motors to
the motor or motors O. The return-circuit
leads from the motors to the car-wheels, which,
being in contact with the rails, makes them
the return-conductors. In case any other
return-conductors are used suitable contact
devices are placed upon the car.
pendent circuit 2 leads through the helix R
to the return-conductor. This. cireult is pro-
vided with an adjustable resistance and a cut-
out switch to regulate or to prevent the flow
of current in the helix.

In operation, when the shoe P, whose lower
pole of the

edge, say, constitutes the north
magnet, passes over the stud D, it immedi-

atel y. attracts D and causes a south pole to ap--

pear at its npper end and a north pole at its
lower end. The soft-iron armature d.is at-

tracted toward I and lifts the lever I up un-

til the contact-pointscc touch. This makes

connection between. the main or feeder N’
and the stud through the circuit alre eady de-
The helix F is wound so as that

scribed.,
when current is passing through it it gives

......

An inde-

bination of a car,

the upper end of D the same polarity as the
lower edge of P, which in the illustration
used would be north, so that when the cir-
cuit 1s once made the shoe P and the stud D
are magnetically repellent. In other words,

the connection ¢ ¢ being made, thie magnetic

field of D is reversed, and while still attract-
ing the soft-iron armature d strongly and
making close contact between ¢ ¢ the tend-
ency is to repel P. This device serves the
important purpose of eliminating all drag
upon the movement of the car due to the
magnetic attraction of the circuit-making de-
vices. Should the current for any reason be
temporarily withdrawn from the permanent
conductor N', the permanent magnet P would

hold the lever I up and keep the mrcum,

through ¢ ¢ closed until the current is again
turned on. When the car carries the shoc

beyond the stud, the circuit'is broken, and
the helix If¥ being deénergized the temporary

magnet D immediately loses its strength and

Ithe lever I falls away from D, thus breaking

the connection ¢ c and separ atmﬂ D from tho
feeder N’, rendering the device harmless by
breaking the eonnectlon beneath the around-
surface.

- What I claim ig~— _

- 1. In an electric-railroad system, aseriesof
switch-boxes containing automatic circuit-
controllers connected with the source of cur-
rent, which controllers when actuated toclose
the cireuit by means of a magnet nupon the
car, operate by the closing of the circuit to
.repel the actuating -_-ma,frnet upon the car while
keeping the circuﬂit"elosed' until after the car
has passed, substantially as set forth.

- 2. The combination in an automatic cir-
cult-controller foran electric-railroad system,
of a containing switch-box, an iron stud pro-
jecting ther efrom and plcwed S0 as to be mag-
netized by the actuating-magnet upon the
car, and a helix upon Lhe shanl{ of the stud,
which helix, when current passes through 1L
causes the stud to operate to keepthe cu*cmt
closed while exercising arepellent action upon
theactuating-magnet of the car, substantially
as set forth.

- 3. The combination, in an automatic cir-
cuit-controller for an eleet,rm railroad System,
of a containing-box, an iron stud serving both
as a circult-maintaining magnet zmd as a
working conductor,proj: eetmn throu ghthe lid

of sueh box and insulated therefrom a helix

placed upon the shank of the stud and an in-
sulation-slab supporting the helix, the insu-
lation-slab being hung by Dbolts from the lid

| of the eontmmnmbmc, substantially as. set
forth.

4. In an electmc—rmlr ad system, the com-
& magnetized shoe SIS-
pended therefrom, ‘and a ball- bearing device
upon the shoe carr y]_nﬂ'balls of non- nmn*netle
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material of good electrical eﬂnductwmy, sub-

stantially as set forth.

5. In an electric-railroad system,: the com-
bination of a car, a per-manently—mamwhmd
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shoe suspended therefrom, a helix attached |
to the shoe, and -a ball- bemmﬂ' device upon
the shoe carrying balls of non- maﬂnetlc ma-
terial of good electrical eonduetlwt‘y, sub-
stantm]ly as set forth.

6. In an electric-railroad system, the com-
bination of a car having a hanging shoe, per-
manently magnetized, which shoe has a helix
attached thereto and a ball- bearing device
that bears upon the working conductor with

a series of automatic cir emt controllers each

having for a working conductor and armature
of the controller - maﬂ*ne‘n an insulated iron

stud serving both as a circuit-maintaining |

magnet and working conductor progeetmw

T3

from the box contalning the automatic de-
' vice, the stud being in posmon to engage the
aetuatm o-magnet and CllI'I'BIlt—COllVBYlIlﬁ‘ de-
vice upon the car, a helix in position upon
the shank of such stud, a gravity contact-
lever bearing an armature under the lower
end of the Stud and devices for making con-
nection between such lever and the power-
feeder, substantially as set forth. .
This specification signed and witnessed this
2d day of January, 1896.
D. MaAcLAUCHLIN THERREILL.
Witnesses:
J. P. DE VEAUX,
NATHANIEL ISRAEL.
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