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To all whom zzﬁ ??’MLU CONCEPTL: |
Be it known thatI, ROBERT V CHEATHAM

a citizen of the Umted States, residing at
Louisville, in the county of Jeﬂ’mson and
State of Ixenbucky, have invented new and
useful Tmprovements in Automatic Electric-
ally-Controlled Railway-Switches, of which

the following is a specification.
This 1n'i*en1310n relates to automatic elec-

trically-controlled railway-switches, and it

has for some of its objects to simplify the cir-
caits and to provide for operating the switch-
ing mechanism both with and without the cur-
rent being on the ecar and in such manner
that the motm man does not have to know

which way the switch-point is turned. This

is agreatadvantage ona dark night and when
the frocr 1S coveted with water as during %
heavy rain. |

Other objects ::md advantan‘es of my inven-
tion will hereinafter appear in connection
with the peculiar features of construction

and novel combinations of devices in an elec-

trically-operated railway-switch mechanism,

as hereinafter more paltlculmly desembed_

-~ and claimed.
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In the annexed dla,wmﬁ's 111u5t1a131nfr the
invention, Figure 1 is s1de elevatwn of a

tlolley-mre attaohment comprising two par- |
allel contact-strips and an eleetroma,gnet |
mounted on the support for said strips.

IFig.

2 1s an elevation of the opposite side of said
trolley - wire attachment, showing the other
contact-strip. Iig.3isanendelevation of the
trolley attachment. Fig. 4 isa vertical longi-
tudinal section of solencud or ground maﬂ'net

and its housing, showing the connectwu of

the solenoid-core with the movable switch-
point and also improved means for excluding
water. [Ifig. 5 is a plan of the same with the
cover of the outer box removed. Fig. 6 is a
diagram showing the circuit connections.

In the dlawmﬂ's the reference-numeral 1
designates a froll ey-wire, and 2 is a trolley-
wheel carried by the tr olley-mm 3 of an elec-
~Above thetrolley-wire 1, at a point
ad,]aeentte a;lallWﬁ;}"-SWﬂJCh therei 1s a wooden

a 1011@*11311(1111&1 channel 5, having dependlnﬂ'
ﬂa,nn'es 6 on each side. These ﬂanwes 6 are
extended the greater part of the length of

‘sald wooden strip, its ends being unflanged

C1a

any suitable supports.
‘wooden strip 4 will be p10v1ded with two de-

‘with heavy wire.
coil is connected with the trolley-wire by

to the upper flange of the magnet-spool.

and mmply 1edueed in Veltlea,l ‘thickness.

The wooden strip 4 may be suppmted by
means of a hook 7, susPended 1n any con- §5 .

venient manner fmm a span-wire 8, having

pendmn' supports 9 for the tr olleywwne which

| is extended longitudinally in the channel 5

on the under side of said wooden strip.
“To the flanges 6 of the wooden strip 4 there -
are secured two parallel metallic contact-

strips 10 and 11, composed, preferably, of an-
gle-iron, attached by means of boltsor screws,

as shown. The metallic contact-strip 10 is

formed with integral upward-inclined. ends,

as shown in Fig. 1 but the opposite metallic -
contact-strip 11 I‘w 2, is straight and is ex-
tended along one of the flanges 6 between two

slots 12 and 13 formed transver sely in the in-
‘der side of the. wooden s‘mp 4, Beyond these

slots the contact-strip 11 is supplemented by
upward-inclined strips 11* 11%, Fig. 2, which
are also made from angle-iron. The Space or
extentof surface covered by the straight strip

11, supplemental inclined strips 112 _11“ ‘and

inter vening slots 12 13 is equal to the full

The ends of the
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length of the opposite metallic strip 10 W1t11 o

its 111’06&'1:'&1 upward-inelined ends.
As shown in Fig. 3, the trolley-wheel 2 is
eucumfelentla,lly orooved for contact with
the under side of the trolley-wire 1 when the
said wheel is raised to its full extent, and it
ha,s a width that enables it to run alonﬂ on

‘the two parallel metallic contact-strips 10 11

and between their flan ges when the said wheel

reaches the said strips and leaves the tr olley-
wire,

On the top of the wooden strip 4 Tbhere is

8o

secured an electromagnet 14, that is wound

One end of the magnet-

means of a holder 15 at one of the trolley-wire
supports 9, and the other terminalis fastened,

as at 16, to the undivided contact-strip 10 .
On top of the electromagnet 14 there .
‘are two slightly-separated metal pl&tes 17 and

I‘w' 1.

18, one above the other and rigidly fastened
rl"'l

05

00O

the top flange Of the SpOOl there 1s also at-

tached one end of & spring-armature 19, car-

rying at its free end a brass lug or contact 20
to oseﬂla,te between the couta,cb—plates 17 and -

05




- 18, as presently explained.

. 13;

~contact 20 rests on the contact 17.
tionary end of the spring-armature 19 iscon- {
| motorman wishing to keep the main track -

75
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normally rests upward against the npper plate

spring-armature 19 is drawn down until 1ts
T'he sta-

nected by a wire 21 to the middle section 11
of the divided contact-strip, as at 22, Fig. 2.

- Plates 17 and 18 are respectively connected

10

by wires 23 24 to the magnet-coils 25 and 26
~of a double solenoid 27, that is located adja-
cent to the railway-switeh to be controlled.

- T'he double solenoid 27 comprises a duplex

spool having flanged ends 28 and an inter-
. 4, the said

mediate .;1,1‘111111&1 ﬂ.fmn 29, Kig

- spool being wound with two 00115 95 and, 20,

20

that are sepamted by the said central ﬂange-.-
- "T'hrough the axis of the solenoid-spool there
18 loosely passed a brass tube 32, that is ex-
tended through both ends of a box or inner

- housing 33, in which the solenoid is located.

g
. Irom.
“housing is designed to prevent longitudinal

- movement.

. tight to the ends of the housing or inner box

s3,whereit projectsthroueh thesame. Within

the brass tube 32 there is placed a core-arma-
~ ture 87 of such length as to permit a suitable
~ longitudinal movement.

- armatare-core 37 there is secured a connect-

1gh one end of

- the brass tube 32 and is attac. 19(1 by suitable

- means to an arm 39 of the poi

35

I’he housing 33 is preferably of brass and is
provided on its under side with lugs 54, en-
gaging with ribs 35 in the bottom of an outer

box 386, that is preferably constructed of cast-
Thismannerof supporting the solenoid-

T'he brass tube 382 is soldered

"T'o one end of this

ing-bar 38, that projects thro:

int-rail 40 in a

rallway-switch. The box 36 is placed trans-

- versely to the railway-track, preferably ad-

40
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‘arm 59 of the point-rail.

the movements of the core-armature.

jacent to a guard-rail 41, and one end of said
box has an opening 42 for passage of the arm
59 of the point-rail. Inthe upper part of this

outer box 36 there is a ledge 43 to support a
cover 44, which is provided with a deep de-

pending flange 45, extending all around and

projecting into said box outside the inner:

solenoild-housing.

10 one projecting end of the brass tube 32
there 18 secured the larger tubular end por-
tion 30 of an elastic 1ubbe1 bulb 46, that has
at 1ts other end a smaller tubular portion 31,
secured to the bar 38, that connects with the
One portion of this
rubber bulb being secured to the fixed brass
tube 52 and the other portion of said bulb be-
ing secured around the bar 38, it is obvious
that it will prevent access of water to the sol-
enoid-colls, and yet it does not interfere with
The
other end of the brass tube 32 is curved up-
ward outside the inner box 33 and within the
depending flange 45 on the cover 44 of the
outer box. W’hen all the necessary connec-
tions have been made and before the cover
44 of the outer box 36 is put in place, the in-
ner box 33 is to be filled with paraffin 47, so

This contact 20 | coils.

“but when the magnet 14 is energized the.

cover is of great 1mp01bance in preventing

11]1:0 the inner box. .
In the operation of the nulw:a,y-swnch a

will shut off the cmlent to his motor and al-

The upturned portion of the brass
tube 8’? within the flange 45 of the outer box- o
70
{ the access of water through said Lube .:md_

low the car to run by momentum while pass-

ing under the trolley-wire attachment; buta
motorman desiring to take the shunt-track

| will keep the current on his motor while pass- =
1ng under the said trolley-wire attachment.
Now in the first instance where the carisrun.
under the trolley-wire attachment with the
{.current shut off from the motor let 1t besup-

3o )

posed that the trolley-wheel strikes the up-

ward-inclined portions of the parallel metal-

lie contact-strips at 48, so that by running on

these inclines toward the slot 13 the trolley-

crosses the slot 13, it is in contact with both

parallel metallic strips 10and 11, which closes
the cireuit of one solenoid-coil 26, because

‘wheel is brought down away from contact
withthe trolley-wire. Whenthetrolley-wheel |

90.

the strip 11 is grounded through this coil. .

The ecircuit is through the trolley-wire 1,
holder 15, electromagnet 14, strip 10 at 16,

95

thence through trolley-wheel 2 into strip 11, =
wire 21, spring-armature 19, plates 20 and 18- R

oid-coil 26, through which the core-armature

the car over the main track.
only about three amperes and 1s notsufficient
to pull the spring-armature 19 down from its
normally elevated position. Now to throw
the point-rail 40 in the opposite direction, as
for causing the car to pass over the shunt-
track, the motorman keeps the current on
his car while passing under the strips 10and
11 of the trolley-wire attachment, and thus
as soon as the trolley-wheel strikes the strip
10 at 48, I'ig. 1, a heavy current is taken

from that strip, it being connected to thetrol-

ley-wire through the electromagnet 14. This
heavy current passing through the magnet
14 pulls down the spring-armature 19 from its
contact with the plate 18 and into contact
with plate 17, so that when the trolley-wheel
proceeds far enough to touch the middle sec-
tion 11 of the divided strip a current will pass
from strip 10 through trolley-wheel 2 into this
strip-section 11, thence through wire 21 to
sSpring -
wire 23 to solenoid-coil 25, thereby causing
the core-armature 37 to be moved in the proper
direction to shift the point-rail 40 to the re-
quired position for passing the car onto the
shunt-track. When the trolley-wheel passes
the slot 12, the cireunit is broken between the
strips 10 and 11 and the trolley-wheel rises to
the trolley-wire along the upward inclines, so
that when the Wheel leaves the end of strip

as to exclude all moisture from the &olenmd— 10 at 49, Ifig. 1, the car ceases to take cur-

armature 19, plates 20 and 17, and

and thouf‘fh wire 24, across the street and |
down a pole and under ground to the solen-
1C0
37 18- attracted 1n the proper direction to set
the point-rail 40 in position for passage of
Thiscurrentis

o
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rent through the electromagnet 14, and the | ing its core - armature connected with the
switeh point-rail, of parallel contact-strips

Spring- ‘erature 19 1’*0‘[111‘115 to its normally
elevated position.

It will be noticed that whele the motorman
has the current on while passing under the

parallel strips 10 and 11 of the trolley-wire at-

tachment two currents flow from the strip 10— -
a heavy one through the car and one of only
three amperes crossing through the trolley-
1e Strip 11 and Lhence through
the solenoid-coil 25, ‘bhe spring-armature 19_

wheel into {1

being down. If it were not for this .

heayy

current which the car-motor draws, thespring-
armature 19 would not be drawn sufhcxently'

hard to cause it to come down.

It will be observed that the metallic con-

tact-strips 10 and 11 are insulated from each

other by reason of being attached to opposite

sides of the longitudinall y-channeled wooden
strip 4, and they are also normally insulated
from the trolley-wire.
lated from its several inclined ends 11* 11° at

the transverse slots 12 and 13, which are of

the same depth as the longitudinal channel 5

in the under side of the Wood strip 4. ‘The
inclined ends 11* 11" serve only as guide-bear-

ings for the trolley-wheel, and bemn' without
electllcﬂ,l connections they are 11013 actively

concerned in the operation of the switch.

With this automatic electrically-controlled

raillway-switch mechanism the motorman does
‘not have to know which way the point-rail 40
isturned. Ifdesiring to keep the main track,.

1t 1s only necessary th:«zw he shut off the motor-
current until after passing under the trolley-

- wire atbachment but if he wishes to take the

shunt-track he will leave the current on.
Every time the trolley-wheel of a car passes
-alongthe contact-strips 10and 11 of my trolley-

wire attaehment one solenoid-coil or the other
which one will depend

will be energized
upon whether the motorman has his current

~onoroff. Iftheswitch or pointrailisalready
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set right for him, the same solenoid-coil 25 or
26 will be enernwed as would be required in
case the SWlteh was not set properly, thus

‘pulling on the core-armature 37 whether it
“¢can move or not.

Only two small wires 23 and 24 of but three
amperes capacity are required to run from
the plates 1718 and under ground,while other
methods employing gmund m"wnets 1N series
with car-motor require much h(“*a;wer' wu'*es
as well as a larger number. |

With this form of electric switch- eonm ol-
ling mechanism there is no are .drawn from

_the main line to risk the burning away of
trolley-wire as with certain insulated sections

of conductors. My trolley-wheel is always
on a metallic contact and does not have to
cross dead-blocks that are liable to wear and
burn out very soon, and there is no dﬂﬁeully
as to leakage of current. |

What I el:;um as my invention is—

1. In an electrically-controlled switeh-op-

erating mechanism, the combination with a
trolley -wire,trolley- Whee], and a solenoid hav-

The strip 11 is insu-

at the outer sides of

| |

supported at opposite sides of the trolley-

‘wire, one of said strips being provided with
‘integral upward-inclined ends and the other

composed of a middle seetion and several up-
ward-inclined end portions,and circuits which

are completed by engagement of the trolley-

wheel with the mtewml contact - strip and
middle section of clwlded eon‘rmt -strip, sub-
stantially as described.

2. In an electrically-controlled sw1t(311 op-

erating mechanism, the combination with a
trolley - wire, trolley-wheel, and a solenoid

having its core-armature connected with the .
switeh point-rail, of parallel contact-stripson

oppositesides of the trolley-wire and normally

insulated therefrom, a transversely-slotted

and longitudinally-channeled wood strip sup-

0

75

30

ported over the trolley-wire and to which the
sald parallel contact-strips are attached, one

of said contact-strips being provided with

‘integral upward-inclined ends and the other
composed of a middle section extended be-

tween the transverse slots of the wood strip
and supplemental upward-ineclined portions

trolley-wheel with the 1111Jefr1*al contact-strip
and middle section of s.‘:ud leIdBd stmp, sub-
stantially as described. =

3. In an eIeetrmally-uontroﬂed switch- op-l
erating mechanism, the combination with a

strips supported at opposﬂze sides of the trol-
ley-wire and having upward-inclined ends,
one of

tions, an electromagnet having a spring-ar-

mature and two Gontact~plates for sald arma-

ture, the winding of said electromagnet being

eonnected with the 10} olley~w1re and with the |
integral contact-strip, a wire connecting the
Spring-arm

mature with the middle sectlon of

sald slots, and circuits
which are completed by eng %n'ement of the

TI00
131*01163?-??11*6 and 'trolley-wheel, and a double
solenoid having a core-armature connected
-with the smtch point-rail, of parallel contact-

00

95
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sald strips bemﬂ' integral throuﬂ‘lmut. .
and the other. being dnnded into thee sec-

IICQ

the divided contact-strip, and wires connect-

ing the contact-plates of said spring-armature
Wlth the windings of the.double solen oid, sub—

stantially as descrlbed

4. In an electrically- con.trolled sw1tch -OP-

erating mechanism, the combination with a
-- tl?olley—W1 re, trolley- wheel, and a double solen-
old having its core-armature connected with

the switeh point-rail, of a wooden strip sup-
ported above and alonn the trolley-wire, par-

allel cont&et-s.tt‘lps att ched to said Waoden'
strip on opposite sides of the trolley-wire, one
-of said contact-strips being provided with
integral upward-inclined ends and the other

011Laet -strip being divided and comprising a
~straight middle section and severed upward-
inclined ends, an electromagnet mounted on
‘the said wooden strip and Imvmn' a spring-
armature and two separated conbact plates.
for the free end of said armature, the wind-
said eleetlonmnnet bemo‘ connected.

ing. OJf
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with the trolley-wire and with the integral con-
tact-strip, a wire connecting the spring-arma-
ture with the middle section of the divided con-
tact-strip, and wires connecting the contact-
plates of said spring-armature with the wind-
ings of the double solenoid, substantially as
dE'SGI ibed.

5. In an electrically-controlled switch-op-
erating mechanism, the combination of an
outer closed box or casing, a solenoid-spool
having two independent windings, an inner
box or housing for the solenoid, a metal tube
extended through the axial opening of the
spool and projected beyond the ends of the
sald inner box and secured thereto, a core-
armature movable in said tube, a bar con-
necting said core-armature to an arm of the
switeh point-rail, an elastic bulb through

which said connecting-bar passes, said bulb -
being secured on one side to the tube in which

the core-armature is placed and on the other
side to said connecting-bar, and means for
supplying electric energy to the solenoid-

‘windings alternately, substantially as de-

scribed.

6. In an 616013110&11}“60111310lled switch-op-
erating mechanism, the combination of an
outer box or casing ha,ving a cover provided
with a bell-flange depending within said box,
a solenoid - spool having two independent
windings, an inner box or housing for the
solenoid, a metal tube extended through the
axial opening of the spool and projected be-
yond the ends of the inner box and secured
thereto, one of the projecting ends of said
tube being turned upward within the bell-
flange of the outer-box cover, a core-arma-
ture movable in said tube, a connecting-bar
between the core-armature and the arm ot the
switch point-rail, an elastic bulb through
which said connecting-bar passes, said bulb
being secured on one side to the tube in which
the core-armature is placed and on the other
side to said connecting-bar, and means for

controlling the supply of electric energy to

the solenoid- windings alternately, substan-
tially as described.

7. In an elecfrically-controlled smtch op—
erating mechanism, the combination of an
outer box or casing having a cover provided
with a bell-flange depending within said box,
a solenoid -spool having two independent
windings, an inner box or housing for the
solenoid, a metal tube extended through the
axial opening of the spool and projecting be-

yvond the ends of said inner box and secured |

thereto, one of the ends of said tube being

"4 | 612,702

[ turned u;[;)ward-within'the bell-flange of the

outer-box cover, a core-armature movable in

said tube, a connecting-bar between the core-
armature and the arm of the switch point-rail,

1 an elastic bulb through which said connect-

ing-bar passes, sald bulb being secured on
one side to sald eonneetlnﬂ*-ba,r and on the

other side to the tube 1n W]llCh the core-arma-.

ture operates, a filling of paraffin in the in-
ner box or solenoid- housmg, and means for
controlling the supply of electric energy to
the solenoid-windings alternately, substan-
tially as described.

8. In an electrically-controlled switch-op-
erating mechanism, the combination with a
switeh point-rail, trolley-wire, and trolley-
wheel, of a double solenoid having a core-ar-
mature connected with the said point-rail, a
solenoid-housing comprlsmﬂ*an inner box and
an outer box, a "1111:10 of paraffin in the said
inner box, pamllel contact- -strips supported
at opposite sides of the trolley-wire and hav-
ing upward-inclined ends, one of sald con-
tact-strips being integral throughout and the
other divided into several sections, and cir-
cuits which are completed by engagement of
the trolley-wheel with the integral contact-
strip and a section of the divided contact-
strip, substantially as described.

9. In an electrically-controlled switch-op-

erating mechanism, the combination with a

switeh point-rail, trolley-wire and trolley-
wheel, of a double solenoid having a housing
composed of an inner box and an outer box,
an outer-box cover having a bell-tlange de-
pending within said box, a fixed metal tube
extended. through the solenmd-spool and hav-
ing its ends pro;]eotmﬂ' beyond and through
the ends of the inner box, one end of said
tube being turned upwmd within the bell-
flange of the outer-box cover, a core-armature
movable in said tube, a connectmﬂ*-bar from
sald core-armature to an arm of the point-
rail, an elastic bulb connected with said tube
and connecting-bar, parallel contact-strips
supported at opposﬂ;e sides of the trolley-
wire, an electromagnet, and circuits com-

pleted by enﬂawement of the trolley-wheel

with said contact-strlps substantially as de-
scribed.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
' ROBERT V. CIIEATITIAM.

Witnesses:
G. B. WEBB,
R. II. YATES.
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