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TO all wkom it may concern:
- Beitknown thatI, JAMES T. MOLAUGHLIN 5
a citizen of the United States,and a 1951dent
~of Philadelphia, in the county of Philadel-
phia and State of ‘Pennsylvania, have in-
vented certain new and useful Improvements

UNITED STATES

PatenT OFFICE.

~ JAMES F. MCLAUGHLIN, OF PHILADELPHIA, PENNSYLVANIA,

| ELEC_TRIC__ RAILWAY_..'_

SPECIFICATION formmg part of Letters Patent No 544 863, dated August 20, 1895

- Apphca..twn fled May 3 1895, |

Semal No. 548, 015, (Nu model.) |

in Klectric Railways, of Whleh the followmw

1s a specification.

This invention has referenee to improve-

‘ments in eleetric railways in which under-

- ground switches for- eoupling a supply con-

ductor to feeding conductors or contacts are

operated by tmvelmw electromaﬂ'nets carrled
upon the motor-cars |

The main object of thlélnventlon 18 to pro-

vide an underground switch which will be |
positively locked when in the open position,

and which will be unlocked and closed only

- when covered by a motor-car.
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In the practical embodiment of 'the present'

invention it is found advantageous to employ
balanced switch-levers, each having two

armatures, each in the vertical plane of the
- path of one of two traveling electromagnets,
one magnet acting on one set of armaturesto

close the switches and the other magnet act-
ing on the other set of armatures to open the

SWltehes, the said magnets being placed at
the front and rear, res;)ectwely, of the motor-
car. Each switch-lever is provided with a |

ﬂ'rawty latech and a supplemental armature

-which is acted upon by the forward electro-

magnet to unlock the switeh, after which the
- same magnet operates to close the switch.
The other magnet acts directly to open the

switch, which latter operation moves the
lateh into a position whereby it falls by
gravity behind a catch and thereby locks the
switch., All this will more clearly appear
from the following detailed description, taken
in connection with the accompanymﬂ' draw-

ings, in which—

45
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Figure 1 is a cross-section of a switeh- box
constlucted in accordance with the present
invention with the traveling switch-operat-
ing magnets shown in ‘elevation. Iig. 2is a
section of the switch-box at right angles to

that shown in Fig, 1.- Fig. 3 is a perspegtive

view of the switch-lever. Fig. 4 is a cross-
section of a switch-box constructed in accord-
ance with the present invention and more
partleularly adapted to a road in which ex-

| posed sectlonal feedmrr-conduetors are used.
"Fig. 5 isa section pa,rtly in elevation, atright
a,nu'les to that shown in Fig. 4; and Fws 6 55
and 7 are diagrams 1llustra.t1ncr the mrcmb
connections of an electric- rallway systein
using switeh-boxes constructed in accordance
with the present invention.

~ Referring to the drawings, and more par- 6o
‘ticularly to Flcrs 1, 2, and 3 therels showna
‘rectangular smteh box. 1, the side walls of
which ﬂare sllghtly from the bottom upward
and terminate in a ledge 2, on which rests,
and to whiech is secured by screws or other- 635

| wise, thecover 3. Exterior to the ledge there

is formed a channel 4, the outerwall of which
:13 a continuation of the sides of the box and
rises to the level of the.top surface of the
cover, thereby forming a receptacle for water- 7o
proof cement 5, which serves to seal the joint
‘between the cover and the box. :Secured to
| the bottom of the box and within the latteris
a base-plate 6, from opposite s: ‘des of whieh =
rise standards 7, receiving at their upper 75
ends a pivot bolt or rod 8, on which the switch-
| lever is mounted. This switch- lever, which
' is best shown in Fig. 3, is composed of two iron
bars 9 10, joined near their ends by eross-
pieces 11 eentrally perforated for the passage 8o
of the pwot-bolt 8. The bar9 carries neareach
end an msulatmg-block 12, fast on its under
-faceand projecting later a,ll_y therefrom. Hach
insulating-bloek has near its outer end a U- -
shaped metal strip or Jack 15, adapted to en- 83
ter between and bridge the pro;jectmw ends
of two metal brushes 14 15 and 14’ 15/, re-
spectively. . The brushes 14 and 14 are se-
cured to msulatmmblocks 16 16’, fast on the
i under face of the cover 3, and these two go
brushes are connected in multiple arc by a
conductor 17 to a branch conductor 18, enter-
ing through a neck 19, formed in one Q1de of -
the smtch box, the sa1d branch conductor
coming from a supply-eonductor 20, (see Fig. g5
6,) fed by a generator 21, located at the cen-
tral station. Theother two brushes 15 15" are
fast on the lower ends of two iron contact-
blocks 22 and these bloeks are mounted on,

ing its lower end projecting into the interior
of the box close tothe bar 9. Theinsulating
material 23, mterposed between these blocks.
and the box. cover, i8 mdlcated by approprlate

butmsulatedflom,thecover3'eachbloek hav- 103 B
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It will be seen that the switch-lever | on their pivots as aceurately.as.is practicable.

operates two switches in multiple, thus pre- | Such a balanced switch-lever is easily moved

venting or greatly reducing the sparking
when the circuit is ruptured. There are two
other iron blocks 24 24 on the box-cover and
these blocks also project through the cover
with theirlower endsclose tothe bar 10. The

-~ two blocks 22 are in line with each other and

[ X 2

20

in the vertical plane of the line of travel of

an electromagnet 25, preferably of the horse- |
shoe type and having its pole-pieces provided

with iron-wire brushes 26, which, as the mag-
net passes over the switch-box, make contact
with the exposed faces of the contact-blocks
22, by which these contact-blocks constitute
temporarily-extended pole-pieces of the mag-
net, thus causing the attractive force of the
magnet to be exerted under the most favor-
able conditions—that is, the pole-pieces of the
magnets are brought into close relation to the
bar 9, which thus becomes an armature for
this magnet. The action of the magnet 25,
which 1s placed at or near the front of the
motor-carorcar-truck, istodraw the armature
9 toward the contact-blocks 22 until the jacks
13 have closed the cireuit between the brushes
14 15 and 14" 15, The switch-leveris held in

“theclosed position by the friction between the

30
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spring-brushes and the jacks. The two iron
blocks 24 are also in line with each other and
in the vertical plane of the'line of travel of

another electromagnet 27, similar to the mag-

net 295, and also having its pole-pieces pro-
vided with iron-wire brushes 26.

motor-car or car-truck and when over the
biocks 24 these latter become temporarily-ex-

tended pole-pieces thereof and attract the bar

orarmature 10. Sincethe switch-lever is piv-
oted centrally, the lifting of the armature 10

by the magnet 27 will depress the armature

9, thus moving the jacks from between and
outof contact withthe brushes, thereby break-
ing the circuit between the blocks 22 and the
source of current-supply. The limit of move-

. ment of the switch-lever in either direction

&5

6o

around the pivot is determined by two stops
28 23, one 1n the path of the armature 9 and
the other in the path of the armature 10, the
sald stops rising from the base-plate 6.
Current for feeding the motors on the car
and for energizing the traveling magnets is
collected in any suitable manner from the
contact-blocks 22; but as such collector forms
no part of the present invention and may be
of any well-known type, if sufficiently ex-
tended to bridge two contact-boxes, it is not
1llustrated in the drawings. |
A switch constructed as described will op-
erate under the action of the traveling mag-
nets to close the circuit when the car reaches
the switch-box and to open-the circuit as the
car leaves it.  In order that the switch-levers
may be moved in either direction with the
requisite speed and with the exertion of the

This mag-
net 27 18 placed at or near the rear end of the

| 81 pass the shoulders of the catches.

about its pivot by shocks and jars caused by
the ordinary surface travel. To obviate the
danger arising from the accidental closure of
the circuit, in which case the exposed con-

‘tacts would become charged, each switch is

provided with a lock that will act automati-
cally to hold the switeh in the open position
when not covered by a car, and which will be
operated to unlock the switch by the forward
magnet of a motor-car when it reaches the
switch-box. This lock consists essentially of
a gravity latch mounted on the switech-lever

and capable of being lifted by magnetic at-
traction from a motor-car, and of a fixed catch

in the switeh-box in the path of the lateh.
The latch is composed of an iron plate 29,
having near each end an arm 30, projecting
at right angles therefrom and terminating in
a beveled and shouldered head or hook 31.

T'his plate 29, which performs the function of

a supplemental armature, covers the. upper
face of the armature 9, and is pivoted to the
sald armature by means of pins passed
through the arms 30, and through ears 32,
formed on the outer side of the armature 9.
The two arms 30 extend downward past the
armature, and in the path of the shouldered
heads 31 are similarly-shaped catches 33
erected on the base-plate 6. The latch hasa

limited movement about its pivot, the extent

of movement in one direction being deter-

mined by lugs 34 on the arms 30, which.lugs

engage the side of the armature 9, and in the
other direction by the catches 33, the upper

faceof thearmature 9 being slightly inclined
~or beveled to give the supplemental arma-
ture 29 sufficient range of movement toward
1t
“balances the arms 30, so that its tendency is

The supplemental armature 29 over-

to throw the lower ends of the arms outward.
When the switch isin the closed position, the
beveled edges of the heads or hooks 31 of the
arms 50 and the beveled edges of thecatches
33 are in engagement, and when the switch

18 moved toward the open position the heads
3L ride downward past the beveled faces of

the catebes until the shoulders on the heads
The
supplemental armature 29 then immediately
forces the heads 31 under the shoulders on
the catches, where they are held by gravity,
thus effectnally locking the switch-lever
against any force tending to move it toward
the closed position, except a force which will
lift the supplemental armature 29, thus mov-
ing it on its pivot and drawing the heads 31
from under the catches 33.

When the electromagnet 25 reaches a
switch-box, it attracetsthe supplemental arma-
ture 29, thereby moving the hooked ends 31
of the arms 30 from under the catches 33,
thus releasing the switeh-lever. The arma-
ture 9 being unlocked is then immediately

minimum amount of power, they are balanced | drawn upward by the magnet, and the jacks
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i3 cldse the circuit to the contact- blocks The

switch-lever is held in the closed position by
the friction of the members of the switeh, as

before explained, and this position is main-

tained until the magnet 27 acts upon the ar-
maturel0 and opens _the switeh in the manner
before described. As the switch-lever is

- moved toward the open position, the movable

1o

- 20

the cover of the switch-box.
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‘in Figs. 1, 2, and 3, put dif

member of the latch descends toward the
catches until the heads 31 ultimately engage

‘under the said eatches, and thereby lock the
switch-lever against any force tending toclose
the switch untﬂ the lever is again unlocked

by the passage thereover of the mafmet 25 on
a motor-car.

The switch-box and switch shown in Figs.
4 and 5aresimilar in prinei ple to those shown

sever &1 partmularq The cover of the switch-

box shown in Figs. 4 and 5 is flush with or
projects slwhtly above the surface of the

road-bed and is ribbed to form a foothold for
horses.

94 gre omitted and the armatures of the

switch-lever and of the lateh are acted upon
by the electromagnets without the interven- |

tion of supplemental pole-pieces and through

7 and stops 28, as well as the catches 33, are

all cast in one piece and fastened to the bot-'
tom of the switeh-box by serews or otherwise
with an intervening cushion-plate 34/, the
whole struecture belnﬂ' so formed as to constl-

tute a chamber 11:101051110‘ the switch and form-

The pivot

ing-a support for the smteh -lever.,
bolt or rod 8 is made fast to the cross-pieces
11 of the switch-lever by pins 35 at points ex-
terior to the switch-containing chamber, and
secured centrally to this rod which passes
through suitable bearings formed in the end
walls of the said chamber, is a downwardly-

~ projecting arm 36, having its lower end bifur-

cated to receive the msula,t,m g-block 12, hav-
ing at its lower end a jack 13
moved to and fro by the armature-lever
throungh an arc described about the axis of

 the rod 8, and in the path of this jack are

~ ber.

35
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‘metal brushes 14 15, (of which only one is.

shown,) fast upon 0pp051te sides of an insu-
lating-block 37, housed in and fixed by pins
37’ to the contracted upper end of a lateral
extension 38 of the switch-containing cham-
Both brushes are secured to the block
37 by bolts 39, insulated from the brushes by
interposed bushmﬂs 40, These Dbolts also
serve to secure to the brushes in electrical

contact therewith plates 41 constituting the
terminals, of onethe branch conductor 18 and

the other of another conductor 42 leading to

a section 43 of an exposed feeding-conductor
in the road-bed, (see Fig. 7,) from which cur-

rent is collected in the usunal manner and fed
to the motors on the car, the return to the gen-
erator being through the rails, as usual. The
eonductors 18 and 42 enter the switch-box
through a neck 19/, formed on the extension

,38 of the smtch contammﬂ* chamber and ex-

‘er therefrom in

The contact-blocks 22 and the blocks

The stan dards |

This jack is

P

tending BhI'OU.ﬂ‘h a perforation in one of the

“sides of the box 1.

Having now fully described my invention,

I claim and desire to secure by Letters Pat-

enf— -
1. In an electric railway, the combination

with a main or supply conductor and feeding

conductors or contacts, of switches for coup-
ling the main and feedmﬂ‘ conductors, each

75

SWltGh being provided Wlt]l a rocking switch

lever, eztendmg trangversely to. the line of

travel and having an armature on each side

of its pivot and £W0 traveling electro-magnets,

one acting on one armature “and the other on
the other armature of the switeh levers, sub-
stantially as described. -
2. In an electric railway, the combmatmn
with a main or supply conductor and feeding
conduetors or contacts, of switches for coup-

‘ling the main and feedmo' conductors, each

sw1tch being provided Wlth a balanced switeh

lever extendmg transversely to the line of
travel and having an armature on each side

of its pivot,and two traveling electro-magnets,

one actmn* on one armature a,nd the other on
the other armature of the switeh 1evers, sub— |

stantially as deseribed.

3. In an electric railway, the comblnatlon_'

with a main or supply conduactor and feeding
conductors or contacts, of switches for coup-
ling the supply and feeding conductors, each

switch being provided with a rocking switch
leveranda wrawty latch for locking the switeh
in the open position and tmvehnﬂ' electro-
magnets operating the switeh to close and
‘open the circuit and also operating the latch
to unlock the switch, substantm]ly as de-

scribed.

4. In an electue rallway the combination
| with a main or supply conduetor and feeding

conductors or eontacts, of switches for coup-

ling the supply and feeding conductors, each

switeh being provided with a latch for lock-

ing it in the open position and traveling elec-

tm magnets unlocking and Opela_tmﬂ' the

'smtch substantlally as descnbed

8o
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5. In an electric railway, the combination . -

. Wlth a main or supply conductor and feeding
conductors or contacts, of switches for coup-
ling the supply and feeding conductors, each

smtch being provided mth a switch lever

having an armature on each side of its pivot

and a 1ock composed of a lateh earried by the

Prs

120
switeh lever with a supplemental armature.
covering one of the armatures of the switeh

lever and fixed catches in the path of the -

latch and traveling electro-magnets operat-
ing the lateh and SWltch lever- by maﬂ‘netle |

attractwu substantially as desecribed.

In testimony whereof I have sw*ned my:
name to this specification in the presence 01:._-

two subserlbmﬂ' mtneﬂses

JAMES F. MCLAUGHLIN

Wxtnesses* |
- . ROBERT J. BARR,
CHAS H., ELLIS.
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