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Ta cLZZ whom ezﬁ may CONCErn:
Beitknown thatl, MONTRAVILLE M. WOOD

 a citizen of the. Unlted States, residing: at_
Schenectady, county of Scheneetad Vs State of
... 5 New York, have invented certain new and
oo cousefual Improvements in Circait-Breakers for
oo Third-Rail Shoes, of Wthh the followmcr isa

L ---I'speclﬁca,tlon

;rall

‘This: 1nvent10n reletes to eleetrlc rellways

;_'}-fﬁf_'f'ff,_wﬂl be one or two shoes in contact with it. .

At crossings, switches, drawbridges, and-

zothe like the contmulty of the third rail is

g'f[;}-__;necessa,l ily lnterrupted and in order to-pre-
S vent breaking the power- elrcult when one of

o ‘the shoes leeves the third rail at snch a p01nt~- -

it is customary to connect all the shoes in

:;2 5

‘multiple, so that current will alweys be sup-
- plied through the shoe or shoes remaining on
) the Tﬂall

u..I

» pens that at the plecee where the bhlrd reul is
-'__,ﬁmterrupted there are metal structures, such
Ciiie o0 as switch-stands or bridge-girders or other.
w0t grounded metal- Work which may come into

close pI‘OKImItj? to the shoe as it passes, SO

o serviee,
st oside of the: car from the third rail are alwe,"_
e o and as they are protected only by a
i 43 wooden guard, which stands some little dis-
Cieensoowo tance above them there is great da,n ger that
S some one may. eccldentelly come in. contact;
v with one of them and receive a serious or
Lo even fatal shock, My invention aims to pre- o
;;5;..:;-;;g;;5.5.;.;:;5;;;;;’5.;'_;j;j;;;-;;-j?;5o Vent thls danwerous posmblhty bv s0 con--; ﬂemble lead 12 eonneets the heel of the shoe we ;_f

that there is danger that the shoe which is
. . out of contact wmh the third rail may estab-
. lish a short, circuit from the other shoes to
e TR ground whmh short ecireuit would injure:
whatever lay in the. path of the heavy cur-
.40 rent which would instantly flow through the |
“owioo short- clrcmt beSIdeS interfering wwh the
Moreov er, the shoes on the ‘opposite

"ls 2 seetlonal end elevetwn of a
If two or more motor-cars are cou- |
-.'!'pled 1111:0 a tram a,ll of the ehoes are Con-
switeh in the power-cireuit.

“short

unless 1t 1s resting in contact with the third
rail it will- be dead. I accomplish this, in

‘brief, by utilizing the play of the shoe in a
-Vertleal direction in excess of that required

to allow for-irregularities in the track or the
swaying of the car-truek,.so that when the

1 shoe runs off the third rail and. drops below
) 1 the normal limit of osecillation it opens a
;and especially those in which current. is con-
- ... veyed to the motor-cars by a third-rail par-
-alleling the track-rails and a contact-shoe
.j-hmn‘ed to the cer-truck and bearing on said
In such a system each motor -car usu-
15 ally has a shoe at each end of thecar and on.
... both sides of the car, so that whichever side |
ISR ~of the caris ed,]eeent to the third rail there :

_smteh which may be either in the power-lead

itself or in an auxiliary circuit containing an
electromagnetic switch controlling the power-
lead. In either case the dmppmﬂ‘ of any shoe
below the lowest normal position it occupies
‘while in contact with the rail breaks the con-

neclion between that shoe and the others

-after the cireuit is broken between the shoe
and the rail, so that the shoe is deénergized

so long as it remains in this abnormally-low
position and out of contact with the third
rail, By breaking the power-circuit at the
shoe and then opening the power-lead I avoid
all danger of an arc.at the sw1tch in the

‘power- Iead

In the accompanying drawings, mee 1
_ ‘ﬂ;hlrd rail
with a swnch Contrelhng an eleetromawnetlc
Fig. 2 is a simi-
lar view showing the switch for' opening the

power-lead mounted dlrectly on theshoe. Flﬂ'
3is a diagrammatic view illustrating the nor-
mal and ebnm mal positions of the shoe -
4 1is a diagram of two cars, showmw the ehoes_ '
eonnected in multiple.
‘The third rail 1, mounted on 1bs msula,tmﬂ'--
Lh‘LlI‘S 2, and its’ overhanging channel- 11:'01’1'_'
guard 3, carried by the curved standards 4,
are of the customary construction. R
is the contact-shoe 5, hinged to ears 6 on the go
‘base 7, which is bolted 1:0 the hanger 8, fas-

So, also,

l struebmﬂ' each shoe and its connections that

55
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5

Flﬂ'” |

tened 130 the beam 9, secured to t]he truck-'?-:;: o

frame.

In ordinary praehlce a wooden guard = -
10, a8 shown in dotted lines in Fig. 1, prOJecbs R
from the beam over the shoe to preveht per- 95
sons from accidentally brushing-against it;

but my invention enablesthis o*uard to be dls R

pensed with. The shoe is pressed dewn“.'.""""'.

against the rail 1 by a spring 11, and a short




=2

with a binding-post 13 on the hanger. Inad-
dition to these parts I provide a switeh 14 for
openiing and closing the power-lead between
the shoe and the controller. This switch is
operated by an electromagnet 15, one termi-

nal of which is grounded through the car-

wheels 16. The other terminal is connected,

~through a current-reducing rheostat 17, with

{0

I5

‘mentina vertical direetion.

an arm 18, insulated from the hanger 8 and
carrying a spring-contact 19, capable of move-
Its range of up-
ward motion is limited by a fixed stop 20. A
finger 21 on the heel of the shoe bears on the
spring - contact and holds it normally far
enough from the stop to keep in contact with

1t during all normal up-and-down oscillations

20

~of the magnet 15 is broken and the switch 14

30

of the shoe while it rests on the third rail—say
between the horizontal lines # and ¥ in Fig.
3; but when the shoe drops down to the level
of the line z in Fig. 3, as it will when it runs
off the inclined end 22 of the rail, the spring-
contact 18 prevented by the stop from follow-
ing the finger as it rises, so that the eircuit

opens and breaks the lead from the shoe.

In this condition the shoe cannot be ener-

gized by current from the other shoes, and
thus all danger of a short circuit from it is
avolded. |

It is desirable to allow the shoethe utmost
freedom of oscillation between the limits
and ¢y and yet cause it to drop slowly below
the level ¥ in order that the shoe may re-

~main energized until after it actually leaves
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~ pair of contacts 26 27, one on the shoe and

6o

‘the rail, so that the arcing which oceurs when
the power-circuit is broken will take place at
the shoe instead of at the switch 14. This
eifect is accomplished by a suitable retarding

device, such as a dash-pot 23, preferably

hinged to the beam 9 with its plunger 24 piv-

“otally connected with the shoe. . A by-pass 25

permits the plunger to move freely during a
part of its travel, so that it does not inter-
fere with the easy motion of the shoe; but
when the shoe drops to the level 4 the by-
pass is closed by the plunger and the shoe is
retarded in its fall to the level z. This re-
tardation begins before the spring-contact 19
strikes the stop 20 and parts company with
the contact-finger 21, so that the breaking of
the magnet-circuit does not take place until
atter the shoe has left the rail and passed be-
yond the arcing distance therefrom.

In Fig. 2 is shown a modification in which
the connection between the shoe and the
power-lead is through a switch comprising a

the other on the hanger. During the ordi-
nary movements of the shoe there is a rub-
bing contact between the two contacts; but
when the shoe leaves the rail and breaks the
power-circuit the two contacts separate and
open the power-lead, an insulated stop 28

- limiting the movement of the resilient con-
tact 27. B

In Fig. 4 is shown in a simple diagram-

matic way two motor-cars 29 30, each equipped

728,115

- with four contact-shoes and all the shoes
connected in multiple to a common power-

lead 31.
- What I ¢laim as new, and desire to secure
by Letters Patent of the United States, is—
1. The combination with the contact-shoe
of a third-rail eleetrice-railway car, of a switch
in the power-lead therefrom arranged to open
automatically when the shoe leaves the third
rail. ~
2. The combination with. the contact-shoe
of an electric-railway car, of a switech in the

‘power-lead therefrom arranged to open auto-

matically when the shoe drops below a pre-

determined level,

3. The combination with the contact-shoe
of an electric-railway car, of a switch-contact

on said shoe adapted to open the power-lead

when the shoe drops below a predetermined
level. |

4. The combination with the contact-shoe
of an electric-railway car, of a switch in the
power-lead therefrom, an electromagnet for
operating said switch, and a switech operated
by the shoe and controlling said magnet.

5. The combination with the contact-shoe

of an electric-railway car, of a switch control-

ling the power-circuit therefrom, an electro-
magnet for operating said switch, a spring-
finger in circuit with said magnet and ar-
ranged adjacent to said shoe, and a fingeron

sald shoe bearing on said spring-contact.

b. T'he combination with the contact-shoe
of an electrie-railway car, of a switch control-
ling the power-circuit therefrom, an electro-

magnet for operating said switch, a spring-

finger in circuit with said magnet and ar-

' ranged adjacent to said shoe, a finger on said
shoe bearing on said spring-contact, and a stop

limiting the movement of said spring-contact
1n one direction. | | |

7. The combination with the contact-shoe
of a third-rail electric-railway car, of a switch
controlling the power-circnit thereof and op-
erated by said shoe, and means for prevent-

Ing said switech from opening until after the

shoe has passed beyond arcing distance from
the third rail. B | |

8. T'he combination with the contact-shoe
of a third-rail electric-railway car, of a switch
in the power-lead therefrom arranged to open
automatically when the shoe drops below a
predetermined level, and means for retarding
the downward movement of the shoe as it ap-
proaches said level. |

J. The combination with the contact-shoe
of a third-rail electric-railway car, of a switch
in the power-lead therefrom arranged to open
automatically when the shoe drops below a

predetermined level, and a retarding device

permitting free movement of the shoe at its

normal level but retarding its movement as

1t approaches the level at which the switch is
arranged to open. | .

- 10. T'he combination with a third-rail elec-
tric-railway car or train provided with two or

more contact-shoes connected in multiple, of
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-j-_means for deenergmnw each of sald shoeq | rality of contact- shoes connected in mulmple,._ _
-f’.g_;-'-f'fiﬁ;i,é?’?_‘j:-;-_:.".f;when it leaves the third rail.. .= | of means for deénergizing any one of said
i+ 11. The combination with a thlrd 1&11 elec-_. ‘shoes when it drops belew a predetermlned -
R f;.ﬁ-r_-.trlc rallway car-or-train pmwded with a plu-| level. -
5 rality of contact-shoes connected in multiple, | In witness Whereof I have hel eunto seb my 15
~ofa awmeh in the power-lead of each shoe ar- _hand this 23d day of August, 1902.
.. .ran ged to open automatlca,lly when sald Shoe' MONTRAVILLE M WOOD

- leaves the third rail. : 1 Wltnesses
..o 12, The Gombmatlon Wltha third- rall elec- N - BENJAMIN B. HuLL,
w trlc rallway ca.r or tra,m prowded Wlth a pla-- - Jos. A. L. ENDRES.
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