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To all whom it may- concern:

[o

Beit knownthatT, EDGAR V. R. KETCHUM,
a citizen of the Umted States,residing at New

York, in the county of New York and State

of New York have invented a new and use-

ful Eleetrlca,lly—o perated Switch,of which the

following is a specification.

This invention relates to electrically-oper-
ated railway-switches; and it has for its ob-
ject to provide a construetion which may be
operated by closing proper circuits from .a

moving car or f10m a switch-tower, a further

- object “of the invention. being to provide for

35

- 12,

40

indicating posfuwely that the sw1tch has been.

thrown.

Addltmnal objects and advantawes of the.

invention will be understood fmm the follow-
ing description.

Tn the drawings formmn' a portlon of this
spemﬁea,tmn and in Wthh like numerals of
~ reference indicate similar parts in the several

views, Figure 1is a plan view showing a por-

tion of a track including a switch, the tongue

of which is operated by mechanism . con-
structed in accordance with the present in-
vention, the circuits beingshown in diagram.

Fig. 2 is a view showing a: portion of a track
&nd conduit in section and showing also the
dashboard of a vehicle, circuits bemg shown

in diagram. Fig. 3is a sectional view through

‘the casing of the switch- throwing solenoids,
‘the mechanism being shown in e]evatlon and.
) the circuits in dla,ﬂ'ra,m

Referring now to the dramngs there is

'shown in F1ﬂ' 1 a portion of a trackway, in--
cluding main rails & and 6 and switch - rails
7 and 8 and between which are the main slot-

raiis 9 and 10 and the switeh slot-rails11 and

uqua,l switch - tongue 13, ‘and the slot-rails

with a second smtch-toncrue 14, the tongues
‘being connected by means of the connectmg-

rod 1a, so that they may be moved one from
the other. -

To reclplocate the connectmg rod 15 10
throw the switch-tongues,a remprocatory rod

16 is provided and is conneeted at one end to

50

{he connecting-rod and atthe otheris disposed
1n the upper portmn of a casing 17, into which
it is passed through the stuﬂing-box 19 to ex-
clude all mmstme Wlthlll the ea,smg are

The track -rails are provided with the

‘and has a core 41

cores 22 and 23,which at their upper ends are
‘connected with the ends of arocker 24, at the

eentral portion of which is an upwardly-dl-

rected stem 25, connected by means of the

link 26 with the rec1procatory or shift rod 16.

The rocker is pivoted at the base of the stem,

as shown.
of the solenoids be energized, its core will be

drawn thereinto, with the result that the
‘shift-rod will be operated to cor reSpondmgly_

move both switch-tongues, and if -the other
solenoid be then energized, both tonn-ues will
be returned to their former poswmns

. The mmpler embodiment of the mveﬁtion- |

d1sposed two solenmds 20 and 21 havmn-:- -

55

Thus it will be seen that if elther .
6o .

is shown in Fig. 3 of the drawings, wherein N
27 represents a,smteh lever ata switch-tower, -

| and 28 is.the positive conductor from a source

of electricity, 29 being the negative or return

0

conductor. Within the casing 17 are the econ- =

tacts 30 and 31,which are 1nsulated from each e
other, the contact 30 being connected bycon-

duetor 32 with one smtch point 33 throuﬂ‘h

the indieator 34, while the other eontact 31 18
connected with the switch-point 35 by eon- .
‘ductor 36 through the indicator 37, these in- .
dicators being of any suitable constructlon to -
indicate the pomtmns of the smtch tonn'ue to
be controlled. -
Between the contdcts 30 and 31 is dlsposed |
a contact 38, carried by the shift-rod and in-
sulated therefrom and thiscontact 38 is elec-
trically connected by means of wire 39 with
one terminal of the winding of a solenoid 40, 85
which is fixed in a compartment of the casing -
, provided with' a locking: =
‘bolt42at its upper end and adapted toengage . - -
‘behind a shoulder- 43, depending flom the. T
shift-rod to hold the shift-rod against move- |
| ‘When the solenoid is enermzed the
core is drawn downwardly against the tend-f TN

ent

75

| '-80_3_:

ency of the. encircling hehcal spring 44 to

stem 45 of the core, which is passed through

‘the cap 46 of the tubula,r extension of the
lower end of the core-spool, the spring resting ==
I00 .
up per end against the lower end of the core. -

with its lower end upon the cap and with 1138

‘draw the bolt from engagement. with the
shoulderand permit the sh1ft-rod to bemoved,
‘thespring directly enelrelmg the dlamagnetlc* |

95

The lower end of the stem 45 carries & coné R
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tact 47, with which 1s connected the second
terminal of the winding of the solenoid 40,
through the artificial resistance 48, said con-
tact 47 being also connected with the return-
conductor 29 by means of the wire 49 and
through the artificial resistance 50.

When the solenoid is energized andﬂdmws
its core downwardly, the contact 47 is moved
into contact with a contact 51 at the upper
end of the core of an electromagnet 52, one
terminal of the winding of which is connected
with one terminal each of each of the solen-
oids 20 and 21 by means of the wire 53 and
its branches 54 and 55.

The operation of the mechanism is as fol-
lows: The parts being in the positions shown
in Kig. 3, if 1t is desired to throw the switch-
tongues to their opposite positions the lever
27 1s moved into contact with the point 35,

when current from conductor 28 will pass |

through indicator 37 and conductor 36 to con-
tact 31 then to contact 38 and through wire
39, Solenoid 40, resistance 48, contact 4:7,wire
49, and resistance 50 to conductor 29. The
solenoid 40 being thus energized its core 41 is

drawn downwardly to retract the bolt 42 from

the shoulder 43 to unlock the shift-rod 16, and
the contact 47 is engaged with the contact 51,

when by reason of the esistance 48 thecur rent
passes from switch-point 35 through conduc-
tor o6 to one terminal of the winding of the
solenoid 20, thence through said solenoid and
out through wires 54 and 53 to magnet 52, and
thence through contacts 51 and 47 and wire
49 and resistance 50 to conductor 29. The
resistance 48 is of such value as to insure a
sufficient flow of current through the shunt,
including the solenoid 20 and magnet 52, to

‘energize the solenoid and magnet, so that the

core 22 is drawn downwar dly to aetuete the
rocker 24 to shift the switeh- tongues, and at

the same time the contact 47 is held en'amst
contactdl, the contact47 being mounted upon |

& pmamewnetle head at the lower end of the
stem of the core 41, so that it is held down
by action of the maﬂ‘net 52.

shifted, the contact 38 is moved away from
the eontact 31, at which time the solenoid 40
IS cut out, so that the entire eurrent passes
through Solenmd 20 and magnet 52 in series,
the magnet 52 holding the core 41 down to
maintain engagement of contacts 47 and 51
even after solenoid 40 is deénergized. When
the shift-rod 16 is thus moved bV action of the
solenoid 20, the contact 38 is finally carried
into enn'ewement with the contact 30, which
estebllshee a shunt around the solenmd 20
and magnet 40 and including the indicator 34.
This shunt may be traced from the branch
conductor 54 to solenoid 21 and through con-
ductor 58 to indicator 34, and thence by way
of conductor 32, contact 30 contact 38, wire
39, solenold 40, msmtence 48 contact 47 COI-
ductor 49, and resistance 50 to conduetm 29.
W hile the solenoid 21 is thus energized, the
rod 16 18 not reversely shifted, for the leeson

R AR TS

When the core
22 18 drawn dewnwadly and the rod 16 is

695,563

| that the energization of solenoid 20 is greater
“than that of the solenoid 21, owing to the fact

that the circuit of solenoid 21 includes solen-
oid 40 and resistance 48. "The indicator 34
being thus energized it is operated to indi-
cate that the eonteet 38 has reached the con-
tact 30, at which time the rod 16 has moved
a distance sufficient to throw the switch-
tongues. After the switch - tongues have
been thrown the lever 27 may be moved to
its intermediate position shown, and when

75

the switch-tongues are to be returned the le- .

ver 18 moved onto the point 33, when the cur-
rent from conductor 28 will pass through in-
dicator 34, contacts 30 and 38, wire 39, S‘Olell-
oid 40, IBSIbtﬂHGG 48, contact 47 and wire 49
and 1e51stenee 50 to conduetm 29
41 being then drawn down to engage the con-
tact 47 with contact 51, current passes from
point 33 through wire 58, solenoid 21, branch

55, wire 53, magnet 52, contacts 51 and 47,
and wire 49 and resistance 50 to conductor 29,

The solenoid 21 is thus energized to return
the parts, including the shift-rod, to the po-
sitions shown in Fig. 3, the contact 38 being

moved from contact 30, so that the circuit

through solenoid 40 is bIOLGH

In Flﬂ 2 of the drawings there is shewn an
electr 1celly propelled vehlele and a section of
a trackway equipped with means for sending
currents through the wires 56, 58, 52, and 30.
In this figure of the drawings thele is shown
a eondmb 60, having the usnel conductor rails
or bars 61 and 62 f01 operative engagement
by the shoes 63 and 64 on the plew 65,.the
shoes beingin circuit with a controller 66 and

“a motor 67 through the medium of wires 068,
69, and 70, as shown.

In the conduit are the
supplemental conductor-bars 71 and 72, the

wire 50 in I'ig. 2 being connected with the bar

71 and the wire 58 being connected with the
bar72. Theplowhasalsosupplemental shoes

73 and 74, the shoe 73 being adapted to en-
gage bar 71 and having connection with the

switeh-point 35, by means of wires 75 and 76,

through indicator 34. The shoe 74 is. con-

nected by conductors 77 and 78, through in-
dicator 37, with the switch-point 53, shoe 74
being adapted for engagement with bar 72.

"The core

80
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With this arrangement it will be seen that by

shifting the lever 27 of the switch placed on
the ear the bars 71 and 72 may be thrown into
circuit with the feed-conductor 68, which is
connected by wire 28 with the switeh-lever,
as shown. In this case the wire 29, in Ifig. 3,
is of course connected with the return con-
ductor-rail in the conduit.

In practice the lengths of the supplemental
conductorrails or barsmay be such as to main-
tain contact of the supplemental shoes there-
with until the car has entirely passed the
switch or may be only sufficiently long to in-
sure operation of the switch mechanism, and
it will be understood that in operating the
mechanism from a car the switch-lever 27 may
be set in proper position hefore the supple-

mental conductor-bars are reached, and when

120
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~without requiring mampulatlon of the le-

695,563 S o

they are engaged the- smtch'Will 159 thrown

- ver 27.

i
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What is claimed is—
1. A deviee of the class desel ibed, compris-

ing a shift-rod, electromagnetic devlees econ-
nect‘ed with the rod to move it in opposite di-

rections, a switeh for connecting the electro-
magnetic devices: interchangeably with a
source of electricity, a shunt around the elec-

tromagnetic devices and including an elec- |

tromagnetic switch for closing the eircuit be-

- tween the first-named switeh and the electro-

20

magnetic device in operative relation thereto,

and means operably connected with the said

electromagneticdaevices for shlftmcrthe shunt- |

circuit a,round the eiectromawnetlc device
that is out of operative relatmn to the first-
named switch. o -

2. Adevice of the class deserlbed compms- "

- ing- a shift-rod, solenoids having cores oper-

-move it, a switch having a point connected
with one terminal of the winding of each

25

30

ably connected with the shift-rod to reversely

solenoid for connecting them with a source of
electricity, said solenoids having a common
return, an electromagnetic switch for control-
ling the common return and an electromagnet

in the common retm'n for holdmO‘ the SWll)ch |

closed.
3. A device of the GIELSS described, compris-

 ing a shift-rod having a contact, fixed con-
tacts with which the first contaet is adapted

. 35

for engagement interchangeably, solenoids
having cores connected with the rod to operate
it reversely, a switch having separate points

with which the fixed contacts are connected

~ throughseparateindicators, said points being
| connected also with one Lermmal of the wmd-

40

ings of their respective solenoids, a common-
| return for the solenoids, and an electromag-
netic -circuit-closer for_the common return -.

and disposed between the contact on the shift-

-rod and thereturn- eonduetor beyond the pomt.
45 o

of closure thereof.

4, A device of the claés descrlbed eomp1 is-

ing a shift-rod having a contact, ﬁxed con-

 tacts with which the ﬁrst contact is adapted

50

forengagementinterchangeably, electromag-|
netic devices for reversely Operatingithe shift- |
rod, a switch having separate points with |
- which the fixed contacts are connected {

| through separate indicators, Sald_ pomts being-

also connected each with one terminal of the )

winding of its respective electromagnetic de-
vice, a common return for the e_lectromagnetlc

‘devices, an electromagnetic switch for closing

the common return and electrically connected

55

between the contact on the shift-rod and the

return-conductor at a point beyond the point

of closure thereof, and an electromagnetic
“device for holding the circuit-closer in active

position when 1ts operating-circuit 18 broken.
by movement of the shift-rod.

5. Inadeviceof theclassdescribed,atr ac,k-
switeh, electromechanical means for shlftmg

6o

said switch in both directions, main and sup-
plemental Iconductor-ra,ﬂs a plow having a -
separate contact-shoe for each rail, current-

conductors leading from the supplemental
| rails to opposing portions of the shifting de-

vices, a switch carried by the car and con-
nected to the main conductor, said switch
having contact-points connected separately
to the shoes of the supplemental rails, and a
return leading from such shifting devices to
the main return rails, whereby sald shlftlng

either direction.

6. In a device of the elass descnbed the
combination with a track-switch, of a pairof
solenoids operatively connected 1:0 move said
switch in opposite direction, main feed and
return rails, a return- conduetor common to
both solenoids and connected to main return- SR
rail, supplemental conductor-rails, condue- -

7o

75

devices may be enermzed for movement in -

'89- -.

fors leading from each of the supplementalf '-
conductor- raﬂs to sepalate solenoids, a plow.

on the vehicle. carrying a separate shoe for -
9

engagement with the main and supplemental

to the main feed-conductor and havmg pomtsf" :
connected with the shoes engaging the sup- -

the feed-rail to the supplemental ralls mter-

‘changeably. S
In'testimony that I claim the foreﬂ'omtr as .
my own I have hereto affixed my swnatme 111__ '

the presence of two witnesses.
| EDGAR V R I{ETCIIUM

W1tnesses |
" EDGAR KETCHUM |
IIENRY GALLAGHER

‘plemental rails for supplylncr current from:
95
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