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To all whom tt may concern:

Beit known thatI, ROBERT V. CHEATHAM,
a citizen of the Umted States, residing at
Louisville,in the county of Je ferson and State
of Kentucky,

Improvementsin Electrically-Controlled Rail-

way-switches,of w hICh the followm 2154 speci-

fication.

My invention 1elates to eleetueally con-

trolled rallway-swwehes the same being de-

signedas an improvement upon the device de-

serlbed and claimed in United States Patent
No. 612,702, granted to me October 18, 1898.

The obJect of the invention is to mmphfv'

and otherwise improve the details of con-
struction of the former apparatus above re-

ferred to, so as to render the same cheaper in

consfructwn and more efficient in operation.
The details of the invention will be herein-

after set forth, and that which I regard as new

will be set forth in the claims.,

In the drawings forming a part of this speci-
fication, FMigure 11 184 dla,ﬂ'l ammatic view illus-
trative of my 1nventlon Fig. 2 is a longi-

tudinal section of the contaet—block which is -

attached to the trolley—wue 1n advance of one
of the switches. Fig. 3 is a top plan view of
the same. TFig. 4 is 'a cross-section of the
same on the lme 44 of Fig. 2. Fig. 5 is a
similar view on the line 5 5 of IFig. 3 Fig.
6 1s a detail perspective view, on an enlar ﬂ'ed
seale, of one of the contact- blocks Fms 7
and S are perspective details of the trolley-
wire clamp by means of which the contact-
block is attached to the trolley-wire.
18 a front elevation of the circuit- chanﬂ'er
Fig. 10 is a sectional side elevation of the
Fig. 11 is a vertical longitudinal see-

switch point or tongue is Operated the cas-

ing in which the same is located, and the parts.

COOpel‘&tlﬂﬂ' therewith., Fig. 12is a plan view
of the same, and Figs. 13 and 14 are views of
details of consbructlon

Like reference-numerals indicate hke parts

in the different views.

In carrying out my invention I secure to
the trolley-wire 1 at points in advance of the

having the

ave invented new and useful |

Fig.- 9

‘extending grooves 13.

' contaet strips 8 4 arranged in pamllel rela-

tion on the under side thereof and designed

‘to be engaged by the trolley- wheel 5, carrled

by the car. In connection with each con-
tact-block 2 I employ a circuit- changer 6 and

-a double-solenoid magnet 7, whose core is
‘connected with the swwch pomt or tongue 9

for operating the same in one direction or the
other. The contact - block 2, the circuit-
changer 6, and the double solenmd 7 are elec-
trically connected in such manner, as will be
hereinafter more fully described, that when
the trolley-wheel 5, carried by the ¢ar, moves

in contact with the contaet-strips 3 a,nd 4 the

same will act to bridge the eircuit between

‘saidstrips, and aflow of current will be caused

to pass from the trolley-wire thlough the cir-
cuit-changer 6 and thence to one or the other

of the 00115 of the double solenoid 7, so as to

move the core or armature thereof and turn

‘theswiteh-point 9in one direction or the other.

The contact-block 2 is made up of two par-
allel longitudinally-extending strips 1010 of
wood or other suitable insulating material,
and the conducting-strips 3 and 4 are secured
to the inner adjacent surfaces theleof The
said conducting-strips 3 and 4 are prefer-

ably constructed of angle-iron, secured by

screws or other analorrous devices to the
strips 10, the faces of said angle-iron strips be-
ing set at an angle to each other and to the
faces of the stmps 10. Adjacent to the op-
posite end of the strips 10 the same are pro-
vided on their upper sides with guide or de-
flecting blocks 11, having convex upper sur-
faces 12 and prowded W1th longitudinally-

These blocks 11 are
secured to the stri 1ps 10 and serve to deflect

or arch the trolley-wire 1 and to maintain a

rigid firm structure of the block 2 as a whole.

Beyond the blocks 11 at each end of the strips
10 said strips have secured to them the brack-
ets 14, each of which is preferably made of a
eastlnn' of brass or other like conducting ma-
terial. Each of said brackets constitutes one
member of a clamp by means of which the
contact-block 2 is connected with the trolley-
wire 1. The sameis formed with outwardly-

| extending horizontal flanges 15, which rest
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upon the lower surfaces of the two adjacent | material lateral or vertical movement on the

strips 10 and are provided with openings for
the passage of screws, bolts, or other like se-
curing devices. DBetween the flanges 15 each
of said brackets is formed with raised por-
tions 16 and between the raised portions with
a depression constitfuting a central longitu-

dinally-extending groove or channel 17. At

~one end of each of the raised portions 16 the
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same Is formed with a boss or enlargement 18,
by means of which the correlative part 19 of
the clamp may be secured thereto. Thechan-

nel 17 in each of the brackets 14 gradually

inereases in depth toward the outer ends of
the strips 10, as clearly shown in Fig. 2 of
the drawings—that is to say, the bottom wall
of the channel or groove 17 is inclined. The
part or member 19 of the trolley-wire clamp
which codperates with the bracket 14 at each
end of the strips 10 is formed with a tongue
20 at one end, which fits down within the
channel 17 and is provided with a groove or
concave lower edge, as shown at 21 in Fig. 4.
Said member 19 is also provided above the
tongue 20 with outwardly-extending horizon-
tally-disposed ears 22, by means of which the
same may be secured to the bracket 14, as
shown in Figs. 2, 3, and 4 of the drawings.
The ears 22 are provided with openings for
the reception of bolts, which pass through
the same and through corresponding open-
ings in the bosses 18. Beyond the tongue 20
on the member 19 of the clamp the same is
formed with an extension 23, provided with
a groove 24 on 1ts under side, and between
said extension and the tongue 20 a shoulder
25 is produced, which bears against the end
of the bracket 14 when the two parts of the
clamp are in place. Now when the contact-
block 2 is originally constructed the same
consists of the strips 10, the contact-strips

3 and 4, the blocks 11, and the brackets 14, |

When it is desired to connect up one of
the said-blocks with the trolley-wire 1, it is
merely necessary to bend said trolley-wire
and introduce the same into the grooves 13 in
the blocks 11 at opposite ends of the strips 10.
The same 18 also passed down into the chan-

nel 17 in the brackets 14, and the members

19 of the two clamps at oppusite ends of the
device are then applied. When in place the
trolley-wire1 fits between the two parts of the
clamps 14 to 19 and lies within the channels

17, 21, and 24. The wire 1 and the contact-

bloek 2 are thereby firmly and securely con-
nected one to the other without danger of ac-
cidental detachment. As the wire 1 passes
up over the blocks 11, forming part of the
contact-block 2, the same is deflected out of
its normal horizontal line, and at the point of
1ts deflection 1t is located above the contact-
strips 3 and 4, so that when the trolley-wheel
5 reaches a point below the blocks 11 it will
pass from contact with the trolley-wire 1 into
contact with the contact-strips 3and 4. This
separation of the trolley-wheel 5 from the wire

‘shown in Fig. 11 of the drawings.
‘innercasing 45 has the eylindrical body there-

part of said trolley-wheel, due to the fact that
the strips 3 and 4 liein substantially the same
plane with the trolley-wire 1. It should be
stated in this connection that the contact.-
strip 3 extends practically throughout the

‘length of the strip 10, to which it is secured,

whereas the contact-strip 4 is shorter than
the strip 3, as clearly shown in Figs. 1 and 3
of the drawings. At opposite ends of the
strip 4 I provide supplemental strips 26 27,
which are in line with the strip 4 and par-
allel to the strip 3. The strips 26 27, how-
ever, are insulated or separated from the
strip 4 and perform no funetion in the opera-
tion of the circuit connections of the device,
but merely serve as supports or abutments
against which one side of the trolley-wheel 6
bears when the same is in contact with one
end or the otherof the contact-strip 3. |
The circuit-changer 6 is preferably sup-

ported upon a pole on one side of the street

adjacent toa contact-block 2. Thesame com-
prises a magnet 28, preferably in the form of
a solenoid and wound with heavy wire. This
is mounted in a box or casing 29, is vertically
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disposed, and isprovided with a core 30, carry-

ing upon its lowerend a bar 31, of insulating
material. Secured to and ecarried by the bar
31 is a contact-plate 32, which moves between

935

two contact-points 33 34, supported in sta-

tionary position within the box or casing 29.
The contact-points 33 and 34 are located one
above the other,and the normal position of
the contact-plate 32 is upon the contact-point
34, the same being maintained in this post-
tion by gravity.

Upon the box or casing 29, in which the eir-
cuit-changing mechanism above described 1s
located, is a resistance-coil 35 of any suitable
or preferred construction.

The double solenoid 7, by which the switch-
point 9 is operated, is made up of cotls 36 37,
wound upon the spools 38 39 and set end to
end within a box or casing located under-
ground and adjacent to the switeh point or
tongue 9.
which the solenoid 7 is located, is provided
with a two-part top 41 42, the same being
supported upon the lugs or shoulders 43, ad-
jacent to the upper edges of the sides of said
box 40. The bottom of the box 40is provided
with upwardly-extending lugs or projections
44, which serve to prevent the longitudinal
movement of the inner box or casing 45, the
sald inner box or casing being located be-

tween said lugs or projections 44, as clearly
The said

of preferably coustructed of a section of six-

‘inch pipe 46, with the heads 47 48 secured to

the opposite ends thereof. 'T'he meansof se-
curing the heads 47 48 to the pipe 46, so as to
provide close joints and to prevent the en-
trance of water to the interior of the box 45,
consists of the taper threads 49 50, which are

1 to the strips 3 and 4 is effected without any | respectively formed npon the ends of the pipo

The outer box or casing 40, in
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46 and o_u'ter_e'dges. of the heads 47 48.

Said

“heads 47 48 are annular in form and have ex-

tending through the same a central tube 51,

which is seeured to the head 47 by the. taper.

threads 52 and fits closely the bore at the cen-
ter of the head 48. To form a close joint or
seal between the tube 51 and the head 48 of
the inner box or casing 45, I employ a rubber

packing-ring 53, which lles in close contact

with the outer surface of the tube 51 and
tightly embraces a tubular extension 54 on
the head 48. This packmfr ring 53 1s itself

protected by a metallic cap 55 which is

serewed upon an extension 56 on the head 48

and 18 provided with an inwardly-extending

flange 57, which holds a disk or washer 58 in

contact mth the extreme outer end  of the
tube 51,

oid 7 are provided with a common core or ar-

mature 59, the said core or armature having

eonnected to one end thereof a bar or eﬂiten—-
sion 60, of brass, copper, or other like non-
maﬂ*netic materlal The core 59 fits and
moves within the tube 51, and the extension
60 thereof projects out beyond the box or cas-

ing 45, in which the double solenoid 7 is lo-

cated vaid solenoid 7 is held against longi-
tudinal movement in the box or casing 45 by
means of a collar 61 at one end and a coil-
spring 62 at the other.

or key 61*. The outer casing 40 extends out
to a point adjacent to the rail 63 and has se-
cured to or formed integral with the bottom

thereof a post or st.-_-mdard 64, which serves as

a support for the pivot-stud 6a of a lever 66.
The said post or standard is prowded with a

transversely-extending siot or opening 67 and

with the vertically- dlspc-sed tapering opening
68, which intersects this latter opening 67
and receives the pivot-stud 65. The latteris
1tself tapering in form at its lower end and
18 itself provided with a transverse slot or
opening 69. Theslots 67 and 69 are provided
for the reception of a key 70, by means of
which the stud 65 is firmly seeured toits sup-

port 64 and by means of which said stud 65

~can bereadily removed from the support 64—

O
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60

that is to say, when the key 70 is introduced
‘rhrouﬂh the slots 67 and 69, as shown in Fig.
13 of the drawings, the same serves to dlaw

downwardly the “stud 65 into the tapering

opening 68 and to lock the same firmly in
place. When it is desired, however, to re-
move the stud 65, it is merely necessary to
disengage the key 70 from the slot 69 and in-
troduee the same into the slot 67 beneath the
lower end of the stud 65. When thisisdone,
an upward pressure is applied to the stud 65
and serves toremove the same fmm the open-
ing G8.

The lever 66 18 connected, thwun'h a llnk
71, with a laterally- extendmﬂ' arm 72 on the

SWltch -point 9, the said arm 79 projecting into
the casing 40 throua"h an opening in the end

thereof, as clearly shown in IFigs., 11 and 12 | one sule of the outer box or casing 40, as

‘The coils 36 37 of the double solen-

The two spools on
which the coils 36 and 87 are wound are held

against axial displacement by means of a stud

¥

inner box or casing 40

of the__dra,Wings. By this construction i_t_wﬂl

be noted that when the lever 66 is rocked in
one direction or the other it will serve to
‘move the switch-point 9 in one direction or
| the other on its pivot.
lever 66 and the switch-point 9 in any posi-
‘tion to which they may be moved, I provide
said lever 66 with a crank-arm 73 against

In order to retain the

which acts an expansible spring 74. ‘The said

of which is pivoted tothe crank-arm 7 3 and the

‘other part of which is pivoted to a stationary
bracket or support 76 in the outer box or cas-
1ng 40. The two partsof said rod 75 are pro-
vided with shoulders 77 78, against which

the ends of the spring 74 bear. Now the

crank-arm 73 is so disposed on .the lever.66
‘that when the free end of said lever.is in its
outermost position and the switch-point 9 is

set for the passage of the car along the main
track the point of pivotal connection between
said crank-arm 73 and one part of the rod 75

will be on one side of the line of connection

between the pivot 65 and the pivot of the
other part of the rod 75 on the bracket 76.

‘Said spring 74 will therefore act to maintain

the lever 66 and the switch-point 9 in the
positions to which they have been moved.
When, however, the lever 66 is moved in-
wardly and the switch-point 9 is set for the
passage of a car onto the branch track, the
point of pivotal connection between the

¢crank-arm 73 and the rod 75 will be on. the

opposite side of the line of connection be-

tween the stud 65 and the point of pivotal

connection between the rod 75 and the bracket
76. Said spring 74 therefore acts to hold said

lever 66 and the switch-point 9 in either po-

sition to which these parts are moved.

The circuit connections between the differ-
ent parts of the device are as follows: Lead-
ing from the trolley-wire 1 to the coil of the
maﬂ'net 281s a wire 79, and leading from said
magnet 98 to the contact- strip 33 1s a wire 80.
Connecting the contact-strip 4 with the re-
sistance-coil ab 18 a wire 81, and leading from
resistance-coil 35 to the contact-plate 32 is a
wire 82. The coil 36 of the double solenoid
7 1s connected with the contact - point 33
through a wire 83 and to ground through a
wire 84 and the coil 37 of the double solenmd
71is connected to the. contact-point 34 through

the wire 85 and to ground through the wire
S6.

S
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Spring has been shown as a coil-spring sur-
rounding a two-part extensible rod 75,one part

30
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The wires 83 and 35 extend from the con-
tact-points 33 and 34 down the pole on which .

the circuit-changer 6 is mounted and then

across the street %o the double solenoid 7, the

12§

same being inclosed within a lead or. othe:_t .
suitable pipe 87, which -is provided with a

coupling 88, by means of which it may be con-

nected to A nipple 39 from one side or the
other of the Jl]IthlOH -box 90, located within

130

the outer box or casing 40, but outside the

taining the wires 83 and 85, passes through

The pipe 87, con-




=5

clearly shown in Fig. 12 of the drawings.
The junction-box 90 is screwed into the end

47 of the inner. box or casing 45 and 1s closed

on 1ts. upper side by a cap 91, having a key-
socket 92 therein. The cap 91 screws into a

“tubular extension on the box 90 and prevents

10

access of water or other foreign matter to the
interior of said box. The wire 83 is connect-
ed with a wire 93, which leads directly to the
¢oll 37 of the double solenoid 7, and the wire
85 18 connected-to the wire 94, which leads

directly to the coil 36 of the double solenoid

7. The wires 83 and 93 and 85 and 94 are con-

I5

nected to each other within the junection-box
90 by means of arubbercap 95, having a cen-
tral partition or diaphragm 96 and provided
with clips or connectors 97 in the two com-

- partments formed by said partition 96, the

30

35

sald clips or connectors serving to conect and
hold in close contact with each other the ends
of the wires 83:and 93 and 85 and 94, respec-
tively. | |

The operation of my improved apparatus
1s as follows: When it is desired to run the
car along the main track, it is merely nec-
essary for the motorman to cut oif his motor
when passing the contact-block 2 and allow
the momentum of the car to carry the sane
past said contact-block. Assuming thecar to
be approaching the switch and moving in the
direction of the arrows in Kig. 1 of the draw-
ings, it will be observed that when the trol-

ley-wheel 5 reaches the contact-block 2 the

same will pass from the trolley-wire 1, due to
the fact that said trolley-wire is deflected up-
wardly. ‘The:-flanges of said trolley-wheel

will therefore be brought into contact with

- the contact-strips 8 and 4, bridging the cir-

40
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-on the crank-arm 73 of the lever 66.

cuit between the same. A small carrent of
about three amperes will then flow from the
trolley - wire 1 through the wire 79, magnet
23, and wire 80 to contact - strip 3, thence
through trolley-wheel 5 to contact-strip 4,
and then through wire 81, resistance-coil 39,
wire 32, contact-plate 32, contact-point 34,
wire 89, coil 37 of solenoid 7, and wire 86 to
ground. The said current is too small to en-
ergize the magnet 28 sufficiently to discon-
nect the contact-plate 32 from the contact-
point 34. - The coil 37 of the solenoid 7, how-
ever, will be energized and, acting upon its
core or armature 59, will draw the same out-
wardly and move the switch-point 9 to the
position shown 1n KFig. 1 of the drawings. Of
course 1f the switch-point 9 were already in
this positien there would be no action on the
part of the coil 37 on its core-59, and conse-
quently no movement of the switch-point 9
would ' be effected. In other words, said
switch-point 9 would remain in the same po-
sition that it was in before. Assuming it to
be turned to this position, however, it is held
in place through the action of the spring 74
When
the car approaches the switeh, therefore, it
will pass along the main track thereof, as
wag intended. If it be desired, on the other

-tact-strip 3.

32 from the contact-point 31.

696,313

| hand, to have the car move onto the branch
traek, the motorman-leaves on the current

through his motor when approaching the

switch-block 2, and the operation of the de-

vice is as follows: When the trolley-wheel 5
reaches the fore end of the contaet-strip 3,

‘the circuit is closed from the trolley-wire 1

through the wire 79 to the coil of the magnet.
28 and thence through the wire 80 to con-
From the strip 3 the currentis

taken from the trolley-wheel 5 down through
the motor of the car and thence to ground.

'A heavy current is therefore drawn from the
‘wirel, which, passing through the magnet 28,

energizes the same sufficiently to raise the
core 50thereof and separate the contact-plate
Sald contact-
plate is thus brought into engagement with
the contact-point 33, and when the trolley-

‘wheel reaches the fore end of the contact-

strip 4 a portion of the current drawn from
the trolley-wire 1 is shunted from the contact-
strip 3through the trolley-wheel 5 to the con-
tact-strip 4 and thence through the wire 81,

resistance-coil 35, wire 82, contact-plate 32,
‘contact-point 33, wire 83, coil 36 of double
i solenoid 7, and wire 84 to ground. With the

flow of current through the coil 30 the same

is energized and acts to withdraw 1ts core

59 from the position it formerly occupied—

that is, the same 1s drawn inwardly and

swings the lever 66 onits pivot, soas to move
the switeh-point 9 from the position in which
it is shown in Fig. 1 of the drawings to the

-position necessary to cause the car to travel

from the main to the Dbranch tracks. Said
switch-pointis held in this position even after
the coil 36 is deénergized by the action of the

of the device is automatic throughout. It
is not necessary that the motorman or opera-
tor of the car know what the position of the
switch is; but it is only necessary when it is
desired to continue traveling along the main
track to cut off the current to Lthe car-motor

‘when approaching the contact-block 2 and
when it is desired to move from the main to

the branch track to merely leave on the cur.
rent to the car-motor when approaching the
contact-block 2.

While the coils 36 and 37 of the double
solenoid 7 have been shown as grounded
through the wires 84 and 36, respectively, 1t
is obvious that said coils may be grounded in
any other suitable manner. Ior example,

they may be grounded through the hubs of

the spools on which they are respectively
wound; the lower or inner layer of the wire
from which the two coils is made being bared
of insulation, so as to be in electrical contact
with the hubs of said spools.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. Inan electrically-controlled switch-oper-
ating mechanism, a trolley-wire having an
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‘spring 74 on the crank-arm 73 of the lever
66, It will thus be seen that the operation
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upwardly-deflected portion, parallel contact- |
strips arranged adjacent thereto, a trolley--

wheel adapted to passin a straight line from
sald trolley-wire to said contact-strips and
make electrical connections between the
same, a circuit-changer comprising a verti-
cally-disposed magnet, a contact-plate con-
nected with the armature of said magnet, two
contact-points between which said contact-

plate .is movable, one of which serves nor-

mally as a support for said contact-plate and
the armature by which it is carried, a double
solenoid, a core therefor, a switch-point con-
nected with and.adapted to be operated by
sald core, circuit connections between said
trolley-wire and one of said contact-strips
which include said magnet, circuit connec-
tions between the other of said contact-strips
and said contact-plate, and-ground connec-
tions from said contact-points and including,

- respectively, the coils of said solenoid.

25

- 2. Inanelectrically-controlled switch-oper-
ating mechanism, the combination with a trol-
ley-wire, a circuit-changer, a double solenoid,

a switch-point and connections between said 1
switch-point and the core of said solenoid, of
a contact-block comprising a frame, clamps |

for the trolley-wire at opposite ends thereof,
means for deflecting said trolley - wire. up-
wardly between said clamps, contact-strips

between said clampsadapted to be engaged by
the flanges of a trolley-wheel and to be elec-

~trically connected with each other through

35

40

-sald wheel, and circuit connections between

sald trolley-wire, said contact-strips, said eir-
cult-changer and said solenoid, as and for the
purpose set forth. | | A
8. Inanelectrically-controlled switeh-oper-
ating mechanism, the combination with a trol-
ley-wire, a circuit-changer, a double solenoid,
a switch-point and connections between said
switeh-point and the core of said solenoid, of

- & contact-block comprising a frame made up

45
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of parallel side strips, clamps at the ends
of said frame, deflecting - blocks-secured to
sald side strips between said clamps having

grooves therein and contact-strips secured. to

theinner surfaces of said side strips, and cir-
cuit connections between said trolley-wire,
sald contact-strips, said circuit-changer ‘and
said solenoid. " ' - -

4. Inan electrically-controlled switch-oper-
ating mechanism,the combination with a trol-

ley-wire, a circuit-changer, a double solenoid,

a Switch-point and connections between said
switch-point and the core of said solenoid, of

a contact-block comprising a frame made up

of parallel side strips, trolley-wire clamps at
the ends of said frame, deflecting-blocks for
the trolley-wire secured to said side strips ad-
jacent to said clamps having convex upper
surfaces provided with grooves and angu-
larly-arranged eontact-strips secured to the
inner surfaces of said side strips, and cireuit
connections between said trolley-wire, said

- contact-strips, said circuit-changer and said

solenoid.

S

5. Inan electrically-controlled switch-oper-
ating mechanism, the combination.with a trol-
ley-wire, a circuit-changer, a double solenoid,
a switch-point and connections between said

switch-point and the core of said solenoid, of
a contact-block comprising a frame made up
~of parallel side strips, deflectors for the trol-

ley-wire intermediate the ends of said frame,
contact-strips secured to the inner surface of

said side strips beneath said deflectors and
trolley-wire, clamps at the ends of said frame,

each of said clamps comprising two members,
one of which is secured to said side stripsand

has a central groove or channel therein with
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an inclined bottom wall and bosses adjacent

to said channel and the other member of

‘which is provided with a tongue which fits

within said channel and has a groove in its

lower edge, ears projecting laterally from said

tongue providing means for securing said
tonguae 1n place and an extension projecting

outwardly from said-tongue and provided
‘with a groovedlower edge which receives the
trolley-wire, and circuit connections between

sald trolley-wire, said contact-strips, said cir-

cult-changer and said solenoid.

6. Inanelectrically-controlled switch-oper-
ating mechanism, the combination with a trol-

thereto, a trolley-wheel adapted to pass from

Qo
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ley-wire,. parallel contact-strips adjacent

sald trolley-wire to said strips and form elec-

trical connections between the two, a double
solenoid and a switeh-point connected with

and adapted to be operated by the core of

said solenoid, a.vertically-disposed solenoid-
magnef, a contact-plate secured to and insu-
lated from the core of said magnet, contact-
points between which said contact-plate is
movable and on one of which said plate and

‘the core by which it is carried .is normally
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supported, a resistance-coil, circnit connec- -

tions between said trolley-wheel and one of

said contact-stripsineludingsaid magnet, eir-

cuit connections between the other of said
contact-strips and said contact-plate includ-

ing said resistance-coil, and ground connec-

connected with the core of said solenoid, a

link connection between said lever and said
switch-point, a erank-arm on said lever, a

xed bracket, a two-part extensible rod, the

‘members of which are pivoted respectively
to said bracket and to said ecrank-arm and are
125

provided with shoulders, and a spring sur-

roundingsaid rod and acting upon said shoul-

11O

‘tions from' said contact-points which in- -
clude, respectively, the coils of said double
‘solenoid. [
7. The combination witha pivotally-mount-
‘ed switch-point, of a double solenoid, a lever

115

120

ders for extending said rod, and thereby re-

taining said-lever and said switch-point at

the limits of their movements in opposite di-
rections. - | | |

- 3. The combinationwitha pivotally-mount-

ed switch-pointand a lever connected there-
with for operating-it, of a pivot-stud for said
! lever having ataperinglowerend, and atrans-

130




-

=

verse slot extending therethrough, a post or
standard having atransverseslot therein and |
the other of said heads, a cap for protecting 05

a tapering opening in which said stud fits

and a wedge-shaped key adapted to beintro-

duced Lhmm-rh the slot in said post and
| flange at its outer end and a washer held in

through the slot in said stud for foreing and

'-'nmlnt..—mlmw said stud in place, and also

~adapted to he introduced into the slot in said
post and beneath the lower end of ’i&ld stud-
10 |

- which said solenoid is located, the said inner
a cylindrical or tu-
bular body, annular heads connected to the
opposite ends thereof by taper threads, and

20

for removing the latter from its seat.
9. Inan electneall) _controlled switch- oper
ating mechanism, the combination with a piv-

otally-mounted -switeh—pointi a, double solen-
oid and intermediate connections between

the core of said solenoid and said switch-

- point, whereby the latter is operated, of an
underground box or casing having a remov-

able lid or cover, an inner box or casing in

box or casing comprising

s tube extending centrally through the inner

25

‘box and secured to one of said ‘heads by taper
threads, and a rubber packing-ring lying in
close contact with the projecting end of said

- tube and embracing a flange or e\tenswn on

30

the other of said heads.

10. Inan electrically- controlled SW1tch Op

crating mechanism, the combination with a

pivotally-mounted switCh-point, a double so-

- lenoid and intermediate connections between

35
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thecoreof said solenoid and said switeh-point,
whereby the latter is operated, of an under-

ceround box orcasing having a removable lid

orcover, aninner box or casing in which said.
solenoid is located, the said inner box or cas-
. ing comprising a cylindrical or tubular body, ;

annular heads connected to the opposite ends
thereof by taper threads, and a tube extend-
ing centrally through the inner box and se-
cured to one of said heads by taper threads,
a rubber packing-ring lying in close contact
with the projecting end of said tube and em-
bracing a flange or extension on the other of
said heads, and a cap for protecting said pack-
ing-ring.

11. In an electrically-controlled switch-op-
erating mechanism, the combination with a
pivotally-mounted switch-point, a double so-
lenoid and intermediate connections between
the core of said solenoid and said switch-
point, whereby the latter is operated, of an
underground box or casing having a remov-
able lid or cover, an inner box or casing in
which said solenoid is located, the said inner
box or easing comprising a cylindrical or tu-
bular body, annular heads connected to the
opposite ends thereof by taper threads, and
a tube extending centrally through theinner
box and secured to one of said heads by ta-
per threads, a rubber packing-ring lying in

]
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close contact with the projecting end of said -
tube and embracing a flange or extension on

said packing-ring secured to the head 48 of
said box and havmﬂ' an inwardly-extending

eontact with the end of said tube by said

flange.

12, In.fm electrlcally-contmlled switeli- -Cp-

erating mechanism, the combination with a

70

pimtally-mounted-switch-poin.‘r-, a double so- .

lenoid and intermediate connections between '
the core of said solenoid and said switch-
point, whereby the latter is operated, of an

75

underground box or casing having a remov-

able hd or cover and pmvlded Wlth ledges or

:pro;]ecmons on the bottom thereof, an inner -
e

box or casing in which said Solenmd 1S mount-

ed,. lacated-.between. said ledges or projec-
tions and held from longitudinal movement

thereby, said inner box or casing comprising
a tubular or cylindrical body and annular

heads at the opposite ends thereof, a collar.
located between said solenoid and one of said
heads, and a spring located between said so-

lenoid a,n'd'the other of said heads, the said

collar and spring serving to mmntam ald so-

lenoid in. central p031t1011. o
13. In an electrically- contmlled smbch op--

erating mechanism, the combination with a

_pit*;ot-all y-mounted swibch-point-,; a double so-
lenoid and intermediate connections between
the core of said solenoid and sald switch-
point, whereby the latter is operated, of an
underground box or casing having a remov-

able lid or ceover, an inner box or casing in
which said solenoid is mounted, said inner .
box being closed at all points,a junction-box

secured to the end of said inner box or cas-
ing and located within said outer box or cas-
ing, wires connected respectively with the
two coils of said double solenoid and extend-
ing ontwardly into said junction-box, circuit-
wires leading from a source of energy into
sald Jllncblon -box, a pipe in which the latter
cirenit-wires are inclosed extending through
said outer box or casing and secured to said
junction-box, a cap for closing the open end
of said junetion-box, and a hood of insulat-
ing material having a, diaphragm or partition
therein dividing the same into two compart-
ments, and elips or connectors in each of said
compartments for connecting the terminals
of the two sets of wires one with the other.

In testimony whereof I have Lereunto set
my hand in presence of two subscribing wit-
nesses. -'

ROBERT V. CHEATHAM.

Witnesses:
JACOB LOSEY,
J. A. STEWART.
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