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To all whom it may concern: R
Beitknown thatI, FREDERICK T.KITT,a citi-

- zen'of the United States of America, residing
in the city and county of Denver and State of

Colorado, have invented certain new and use-

ful Improvements in Electrically-Controlled

Railway-Switches; and I do declare the foi-

lowing to be a full, clear, and exact descrip-

- tionof theinvention,such as willenableothers
skilled in the art to which it appertains to |
“make and use the same, reference being had
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to the accompanying drawings, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification.

My invention relates to improvements in

switches for eleectric railways, my object be-

ing to provide means whereby the motorman
may by simple manipulation of the controller

of the carthrow the switch tongue or tongues
to allow his ear to eontinue on the main line
or pass to a branch line turning in seither di-

rection from the main line, as may be desired.

In carrying out my invention I employ an
automatic eircuit-changer consisting of a

solenoid and a vertically-movable bar or plun-
- ger provided at- one extremity with a cross-
arm, its opposite extremity being spirally
grooved in a peculiar manner, so that every

time the solenoid is energized and the bar or
plunger actuated its cross-arm closes a ¢ir-

~ cuit by engaging two contacts mounted on

“the frame of the solenoid, whereby a ecircuit
is closed in which one or more other solenoids
are located and one or more switch-tongues

35 ¢on , | _
| “actuated, as may be desired, while a8 soonas

controlled by the last-named solenoids are

the circuit-changér solenoid is deénergized
the plunger-bar drops by gravity and when

“raised again by the magunetism induced by

40 .

the passage of the current through its solen-
oid the cross-armengages another pair of con-

tacts, closing another circuit in which are lo-
cated one or more solenoids for .actuating a

‘switch tongue or tongues. Hvery time the

so circuit. The rotary movement of the plun-
ger is imparted by the engagement of asta-

‘plunger bar or core of the circuit-changer

makes a reciprocation the plunger is givena

~ partial rotation, whereby its ‘eross-arm’ is-
‘made to successively engage & number of

pairs of contacts, each pair lyinginadifferent

1

| tion’a_ry: projection with the aforesaid grooves

of the plunger. In the vicinity of the switch
the trolley-wire is surrounded by a sleeve 1n-

| sulated from the-wire. This sleeve is com-

posed of metal or other material forming a
conductor of electricity, and from it leads a

55

wire to one terminal of the solencid of the

circuit-changer, while the other solénoid ter-.

minal is connected by a wire with the trolley-
wire. _
earis in engagement with the insulated sleeve

60
Hence when the trolley-wheel of the

and the car is using current the latter will

pass through the solenoid of the circuit-

changer and actuate the plunger of the latter,

and as soon as the trolley-wheel leaves the

insulated sleeve or ceases to use current the

bar or plunger will fall. In this way the mo-
torman has complete control of the switch,

since by making and breaking the cireuit

70.

through the medium of the controller he may

change the circuit controlling the switch-
tongues as often as desired or until sald

tongues are in the desired position.
Having briefly outlined my improved con-

struetion, I will proceed todescribe the same

in detail, reference being made to the accom-

panying drawings, in which is il_lusbrated an

embodiment thereof. | | |
In the drawings, Figure 1 is a view illus-

I trating my improvement applied to a maln
line of track having twe branch lines turning

in opposite directions. Fig. 2-is an under-

neath detail view of the circuit-changer,
| shown on a larger scale. Fig. 3 is a detail

view, partly in section, illustrating the con-
struction of the trolley-wire in the vicinhity

of the switch, shown on a largerscale. Fig.

4 illustrates a pair of solenoids arranged to

operate a lever connected with a switch-
tongue for shifting the latter. ws
a number of solenoids on a larger scale. Fig.

" Fig. 5 shows

6 is a side elevation of the circuit-changer.

Fig. 7 is a section taken through the same.

‘The same reference characters indicate the
same parts in all the views. -~ -
" Let the numeral 5 designate the circuit-
changer as a whole or in its entirety, 5° the

‘8o
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spool, and 6 the coils of the solenoid. Upon |
the insulating-base or lower extremity of this

100

spool are mounted six metal contacts ar-
ranged in pairs A, B, and C, t.he_ contacts of
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one pair being designated A A and the con-
tacts of the other pairs B B andC C, respec-
tively. ' In-the central opening of the spool
is located a plunger 7, co _
material, preferably soft iron. To the lower
extremity of this plunger is attached a cross-

arm 3, preferably composed of metal and

adapted when the “coils are energized to en-
gage two of the contacts. (See Fig. 6.) To
the upper extremity of the plunger 7 is at-

‘tached a cylindrical part 9, composed of non-

magnetic material, preferably brass. This
part 9 is larger than the plunger proper and
forms a shoulder which engages

the spool and limits the downward move-

- ment of the plunger when the coils of the so-
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lenoid are deénergized. Attached to the top

plunger is a brass sleeve 10. The part 9 is
provided with a number of grooves D’, from
each of which lead downwardly - extending
braneh grooves D’ and D% The wall of the
upper part of the groove D is curved or in-
clined, as shown at D5,
grooves D in the part 9 as there are contacts
A; B, and C. If there are six contacts, as
shown in Fig. 2, there are six grooves'D and
six pairs of grooves D" and D2 A screw 12
18 threaded in the upper part of the sleeve
10, and when the bar 7 is at its lowest limit
of movement the inner extremity of this screw
engages the upper extremity of a groove D.

The operation of the device will be better
understood if it be assumed that the screw
occupies the position shown by dotted lines
in Fig. 7. Letthis position be designated 122,
Then if the plunger 7 is moved upwardly the
screw will engage the braneh groove D? and
impart a partial rotation to the planger 7,
whereby the cross-arm 8 is made to engage
two contacts A A, BB, or C C. The screw
then may be said to engage the lower extrem-

the plunger 7 drops the latter moves practi-
cally in a straight line until it engages the
wall D®of the groove D, when therod is given
another partial rotation. ~ Then as the plun-

ger is raised again the operation is repeated,

the two strokes of each
the rod a partial rotary m

reciprocation giving
ovement of sufficient

degree to cause the arms 8 to travel around

from one pair of contacts to the next pair. of
contacts, - - .
. Referring now to Fig. 1 of the drawings, let

the numeral 13 designate the rails of the main
track of arr electric-car line; 14, the rails of
one branch line; 15, the rails of another

pranch line; 17 ‘and 18, the switch-tongues
for directing the cars to the branch lines, re-

‘spectively; 19 and 192, the solenoids of one

pair; 20, the lever connected with the cores

- 19%and 199 of the solenoids 19 and 19%; 21,

G5

the lever-fulerum; 22, the rod connecting the

switch-tongue 17 with the lever 20; 23 and |
coils of the other pair of |

23%, the individual

solenoids; 24, the lever connected with the

of thespool and surrounding the part 9 of the

1ty of a groove D’ or oceupy the position 12¢. |
“(Shown by dotted lines in Fig. 7.) Then as

cores 23° and 237 of the coils 23 and 23°, and
29 the rod connecting the lever 24 with the

mposed of ‘magnetie |

ﬁ
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switch-tongue 18. |
- The trolley-wire 26 in the vicinity of the
switch-tongues is surrounded by a metal tube

27, insulated from the wire, as shown at 28

the top of |

and 29.. At the extremities of the sleeve or
tube 27 the trolley-wire is tapered to give the
trolley - wheel an easy movement from the
body of the trolley-wire to the tube or sleeve
27, the latter being of considerable size neces-

8sarily in order to thoroughly insulate it from
the trolley-wire proper. . The circuit-echanger

5 is located at one side of the track, asshown
in the drawing__s, and conveniently near the
insulated part 27, mounted on the trolley-

wire. - From the trolley-wire a conductor 30
leads to one terminal of the coil 6 of the cjr-

of the coil leads a wire 31 to the insulated

l cuit-changer, while from the other .terminal

!

There are as many |

f

I
I
]

[

trolley-wire part 27. Three of the contacts
A, B, and C (one of each pair) are connected
with the wire30 by wires 32, 33, and 34, while
from each. of the other contacts A B C lead
wires 35, 36, and 37, respectively. The wire
35 leads to one terminal of the solenoid 192,

and a wire 38 leads from the other terminal

of the said solenoid to one of the track-rails
13, where the current is grounded. The wire
36 leads to one terminal of the solenoid 238,

17 0
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while a wire 39 leads from the other terminal .

of the solenoid 23* to one terminal of the
solenoid 19. From the other terminal of the
solenoid 19 leads a wire 40 to a track-rail 14,
grounding the cireuit. The wire 37 leads to
oneterminal of the solenoid 23, whilea branch
wire 41 leads from the other terminal of the
solenoid 23 to the wire 35. |

In describing the operation of my‘improve- |

ment I will assume that the car is in the po-

sition indieated by the trolley-wheel 42 in

Fig. 1 and that the switch-tongues 17 and 18
are in the position shown in the same figure.
In this event the tongues 17 and 18 are in po-
sition to guide the ear upon the branch track
15.
run on the branch track 14 the motorman by
turning on the current through the medium
of the controller on the car causes the trol-

ley-current to pass through the coil 6 of the

circuit-changer, which causes the rod 16 to

.move upwardly, bringing the arm 8 into en-

gagement with two contacts A A, B B, C Q.
If the arm 8 does not engage the contacts A
the next time the carrent is turned on, the
Inotorman shuts off the eurrent, when the rod
¢ will drop. The motorman then imme-
diately turns the carrent on again, when the
bar 7 will be raised, and this time it must
engage the contacts A A, since the bar can
only be in three positions, and it is assumed
that before beginning operations it had just
occupled one of these positions, consequently
there are only two other positions to be oc-
cupied. A portion of the current will then
be shunted through the arm 8 and will pass
by way of the wire 36 to and through the

-

Now if it is desired to cause the ear t0 -
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 coils of the solenoids 23° a'nd 19, with the re-

sult that the lever 20 will be actuated to shift

the switch-tongue 17 toguide the car upon the

track 14. At the same time the tonguae 18 will
be set for the main line. Now if the next
‘car that comes along mustgo upon the branch

track 15 the motorman will operate his con-

 troller until the arm 8 of the circuit-changer

~in Hig. 1.

engages the contacts C C, when the current
will pass through the wire 37 and through the
solenoid 23 and thence by way of wires 41
and 35 to and through the solenocid 192, shift-

ing the tongue 18 for the branch track 15and

the tongue 17 for the main line, when the
tongues will be again in the position shown
‘Then if it is desired that the

next car should go through on the main line

the motorman, through the instrumentality
of the controller, will operate the circuit-

changer to pass the current first through the

wire 36, solenoid 23%, wire 29, solenoid 19,

and wire 40, which will. throw the tongue 18 |

in position for the main line and the tongue

17 in position for the branch track 14. Then

by operating the controller again to pass the

current through the wire 35, solenoid 19, and
wire 38 the switeh-tongune 17 will be thrown

~ into position for the main line and the car

30

~ with 2 main line, |
tongue, of two solenoids connected with the
‘switch-tongue to move it in opposite direc-
tions when the solenoids are separately ener-
 gized, an electrical “conductor mounted

38

may proceed. . - o
~ Having thus described my invention, what |

iclaim is— -
1. In a railway-switeh, _ _
a branch line and & switch-

on

 the trolley-wire but. insulated therefrom, an

olectromagnetic cireuit-changer interposed
between the switch-tongue solenoids and tbe

said. insulated conduetor, 2 ¢ircuit in which

the eoils of the cireuit-changer lie, one branch

-~ of said circnit being connected with the trol-

45

~ changer will be energized; distinet circuits
in which the switch-tongue solencids are lo-
_eated,the circuit-changer being provided with

ley-wire, and the other branch with the in- |

sulated conduetor, whereby when the trol-

ley-wheel of the car engages said conductor

and the ecar is using current, the cireunit-

a number of pairs of separated contacts, one

“contact of each pair being connected with

 each solenoid of the switch-tongue and the

55

other contacts being connected with the trol-
loy-wire, the circuii-changer being provided

with means for successively bridging -the

. several pairs of contacts when the circuit-

6o

" the main line, and & switch-tongus for each

- energized, circuits in which two sclenocids i

changer is energized whereby the solenoids of

the switch-tongues are alternately energized.

2. In a railway-switeh, the combination

with the mair line of track, two branch
tracks turning in opposite directions from

branch track, of 2 pair of solenoids eonnected

with each tongue to move it in opposite di-
recitions when the solencids are separately

=

the combination

i

ety L i .

one of each pair are located, another eircuit
in which one solenoid is located, and means
for snecessively closing the geveral eircuits

‘whereby the two switch-tongnes may be si-
multaneously actuated, or the one switeh-

tongue alone actuated as may be desired.

tracks, and a switch-tongue for each branch
track, of a pair of solenoids connected with
each tongue to move it in opposite direetions
when the solenoids are separately energized,

circaits in which two solenoids one of each
pair are located, another c¢ircuit in which one

solenoid is located and an electromagnetic
cireuit-changer controlled from the car for
successively closing the several solenoid-cir-
cuits. - SR |

4., In an electric-railway switeh, the com-
bination with a main line of track, two branch
tracks and a switch-tongune for each branch

track, of a pair of sclenoids connected with
each tongue to move it in opposite directions

when the solenoids are separately energized,

a

70

3. In an electric-railway switch, the com-
bination with & main line of track, two branch

75
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cireuits in which the two solenoids of each -

pair are located, ancther cireuit in which one
solenoid is located, an alectromagnetic eir-
cuit-changer comprising a coil, a plunger, a
bridge - piece connected with the plunger,

three pairs of contacts, and means for impart-

ing a partial rotation- tc the plunger every

time the coils are energized, whereby the sev-
eral pairs of countacts are successively con-

tion mounted on the trolley-wire and insu-

lated therefrom, a cireuit in which the coilof |

95
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nected by the bridge-piece, a conductor-sec-

the cireuit-changer lies, one terminal of the

coil being connected with the trolley-wire,
and the other terminal with the said insu-
1ated econductor, whereby when the trolley-
whee!l engages, the said conductor, the cir-
cuit-changer will be energized if the car is
using current, an eleetrical connection Dbe-
tween three of the cireuit-changer contacts,
one of each pair, and the trolley-wire, and

110

circuits in which the other three contacis are

severally loeated, two of the switeh-tongue
solencids one of each pair, being located in

one eircuit, the other two switch-solenoidsin
the other cireuit, and one solenocid in the third

gireult. |

- 5, In an e‘iact—rie'—milvﬁay switch, the com-

bination with & main line of track, a number

‘of branch lines, and & switch-tongue for each
branch line, of & pair of solencids eonnected

with each fongue to move the iatter in oppo-

11§

120

site directions when the solenoids are sepa- .

rately energized, cireuits 1n which & numoper

of solenocids composed of one solenoid of each’
pair of .a plurality of pairs, ia located, & oir-

cuit in which one solencid aione is loeated,

and a circuit-changer connecied 1o be aufo-
matically operated from the car when using

130

current, whereby the aforesaid varicus oir- -
guite are successively clesed to the curremy

for operating the car.

5. An electromagneticcironit-changercom-
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prising a coil, a plunger and bridge-piece con- |

nected with the plunger, a numberof pairs of
contacts, and means for imparting a partial
rotation to the plunger every time the coils
are energized whereby the several pairs of
contacts are successively connected with the
bridge-piece, said means comprising a part
connected with the plunger and provided with

spiral grooves, and means adapted to engage |

sald grooves for imparting partial rotation to
the plunger every time the latter is actuated.

7. Anelectromagnetic circuit-changer com-
prising a coil, a vertically-disposed plunger,
a bridge-piece connected with the plunger, a
number of pairs of contacts which the bridge-
piece is adapted to span, a circuit in which
each pair of contacts lies, a cireunit in which

~ the coil is located, and means for imparting

20

a partlal rotation to the plunger every time
1t isactuated by the energized coil, said means .

- comprising & part connected with the plunger

25

and provided with spiral grooves, and a pro-

jection adapted to engage the grooves forim-

parting a partial rotation to the plungerevery
time the latter is actnated. ) |
8. Anelectromagnetic circuit-changer com-

~ prising a coil, a vertically-disposed plunger,

30
35

40

a bridge-piece connected with the plunger, &
number of pairs of contacts which the bridge-
plece is adapted to span, a circuit in which
each pair of contacts lies, a circuit in which
the coil is located, a part connected with the
plungerand provided withspiral grooves, and

& projection adapted to engage said grooves |

for imparting a partial rotation to the plu nger
every time the latter is actuated.

9. Inan electric-railway switch, the combi-
nation with a main line of track, a branch
track and a switch-tongue therefor, of a pair
of solenoids connected with the switch-tongue

- to-move it in opposite direetions when the

solenoids are separately energized, sircuits in

‘which the two solenoids are located, a con-

ductor-section mounted on the main conduc--
tor from which the car receives its current;
the conductor-section béing insulated from
the main conductor, and an electromagnetic

~ circuit-changer interposed between the con.

50

ductor-section and the switch-tongue solen-
oids and controlled from the car whereby the | -
switch-tongue solenoids may be alternately |
energized, said circuit-changer comprising a -
plunger, a bridge-piece connected with the |

|

!

k
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plunger, a number of pairs of contaets which
the bridge-piece is adapted to engage, one
contact of each pair being in each solenoid-

-cireuit, and the other contacts being connect-

ed with the trolley-wire, a circuit in which the
circuit-changer coil is located, one branch of
sald circuit being connected with the trolley-
wire and the other branch with the insulated
conductor, the circuit-changer being further
provided with a part connected with the
plungerand provided with spiral grooves, and
a‘projection adapted to engage said grooves
for imparting a partial rotation to the plunger
every time the latter is actanated. =

- 10. The combination with the trolley-wire,
of a tube forming an electrical conductor and
surrounding a portion of the wire, an insu-
lating-tube interposed between the conduct-

ing-tube and the wire, an insulating-plug lo-

cated at each end of the condueting-tube, and
a tapered stop mounted on the wire and en-

gaging each insulating-plug at the end of the

conducting-tube, substantially as shown and
described. ; - - |
11. In a railway-switch, the combination
with the main line of track, two branch tracks
turning from the main line, and a switch--
tongue for each branch track, of electromag-
netic means connected with each switch-

‘tongue, circuits in which the said electromag-

55
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netic means are located, and means for clos-

Ing the circuits, the arrangement being such
that the two switch-tongues may be actuated
simultaneously or separately as may be de-
sired. = - ' ,
12, In a railway-switeh, the combination
with the main line of tradk, two branech tracks
turning from the main line, and a switeh-
tongue for each branch track, of a solenoid
connected with each switch-tongue, circuits
in which the solenoids are located, another
circuit in which one solenoid is located, and
means for successively closing the several cir-

Qo

05

cuits, whereby the two switch-tongues may be

simultaneously actuated, or the one switch-
tongue alone actuated as may be desired.

~ In testimony whereof I affix my signature 100

in presence of two witnesses. =~
FRED. T. KITT.

Witnesses:
- A. J. O’BRIEN,
DENA NELSON.
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