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UNITED STATES

PaTENT OFFICE.

WILLIAM C. IIENRY, OF MILWAUKEE, WISCONSIN, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO HIMSELT AND H. SAMUEL ESCH, OF SAME PLACE.

AUTOMATIC TRACK-SWITCH FOR ELECTRIC RAILWAYS.

SPECIFICATION forming part of Letters Patent No. 559,800, dated May 12, 1896.
Application filed December 20, 1893, Serial No, 404,165, (No model}

To all whom it may concermn:

Be it known that I, WiLLiaAM C. HENRY, a
citizen of the United States, and a resident of
Milwaukee, in the county of Milwaukee, and,
in the State of Wisconsin, have invented cer-
tain new and useful Improvements in Elec-
trie-Railway Switches; and I do hereby de-
clare that the following is a full, clear, and
exact description thereof.

My invention relates to electric-railway
gwitches; and it consists in certain peculiari-
tiesof construetion and combination of parts,
as will be fully set forth hereinafter and sub-
sequently claimed.

In the drawings, Figure 1 is a diagram-
matic view illustrating my present invention
applied o the overhead or trolley system.
Fig. 2 is a detail plan view of the switch-
point and switch-controlling magnets, partly
in section, fto illustrate details of construec-
tion. TFig.3isa section ontheline 3 3 of Fig.
2, illustrating the construction of the switch-
throwing rod. Tig. 41is a cross-section on the
line 4 4 of Fig. 2. Tig. 5is a cross-section on
the line 5 5 of Fig. 2. Fig. 6 is a detail sec-
tional view illustrating a somewhat-modified
construction of the insulated portion of the
trolley-wive. T'ig. 7 is a defail view of a por-
tion of the device shown in the preceding
figure. TFig. 8 is a detail sectional view on
the line § 8 of Fig. 6. Fig. 9 is a diagram-
matic view illustrating my invention applied
to another form of the trolley system.

My present invention is in part an im-
provement on the devices patented to Angust
C. Goetz on Janunary 17, 1893, No. 489,944,
but in the present instance the electrical
connections are made with the overhead
wires of the well-known trolley system, and
the insulated rail-sections deseribed in said
prior patent are dispensed with.

Referring to the drawings, A B represent
the ordinary rails in use in street-railways
for the passage of electric cars,and A’ B’ the
diverging or branch rails leading therefrom.

C is the switeh tongue or point.

D D represent the ordinary poles, having
cross-arms d d for supporting the trolley-
wires a, and carrying also the live or feed
wire 0. In Fig.1 the trolley-wire a is shown
with portions ¢’ «* insulated, as shown at e,

from the main portion of said trolley-wire,
the insnlators being of any suifable mate-
rial—such as fiber, paper, gutta-percha, or
the like. '

E represents an ordinary trolley-pole, sup-
posed to be attached in the usual way to the
topof the car, (not shown,) and eisthe trolley.

T isthe rheostat on the platform of the car,
under the control of the motorman, and fthe
wire connecting same with the trolley, while
¢ is the wire connecting the rheostat with the
motor G, all as well known in the trolley sys-
tem. Between the insulated portions a’ a® of
the trolley-wire a is a portion ¢, which may
be forty or fifty feet in length, and which is
connected with the feed-wire D by a branch
wire b'.

H H and II' H' represent the operating-
magnets and may be practically of the same
construction as shown in the said prior patent
already hereinbefore referred to. I Hrepre-
sent a pair of helices, connected by a wire i,
and H’ IH'the other pair, similarly connected
by wire /. From the helices H H a wire ¢
runs to theinsulated portion ¢' of the trolley-
wire, and a like wire ¢’ runs from the helices
H' I’ to the insulated portion a®of said trol-
ley-wire, while a wire I connects both pairs
of helices with the feed-wire b, this wire I
being provided with a cut-off I', to be used
whenever it is desired to cut off the current
from the wire 0, as in repairing or placing
the magnets and connections.

In Fig. 2 the magnets are shown in some-
what different position relative to the switeh-
point and track from the position shown in
Trig. 1, this being immaterial and of course
subject to modification according to the di-
rection of the branch track, which islikewise
shown as diverging in a different directionin
one figure from that shown in the other.

The devices for throwing the switch-point
are preferably constructed as follows: J is a
suitable box or case, provided with a remov-
able cover J' and adapted to be located below
the surface of the ground, either between the
rails of the tracks or adjacent thereto, as may
be most convenient in any given instance.
This box is preferably made of cast-iron, and
a block or board K, of wood or other insulat-
ing material, is placed within the same, and
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across the block are placed metallic strips K'
K’ properly secured thereto and provided
with screw-threaded holes or sockets to re-
ceive the screw-threaded lower ends of pins
e &, which are provided with nuts %' &', upon
which rest the eross-pieces L, which support
the cores M M of the helices, said cross-pieces
having transverse semicircular grooves or
seats 7 7 for said cores, as best shown in Fig.
5, and between these grooves the said cross-
pieces are formed with oil-cups L, there be-
ing channels or passages 5’ 7', leading from
said oil-eups to said grooves jj to lubricate
the same and facilitate the movementsof the
cores across the said grooves or seats, as here-
inafter explained.

N is the head-block connecting the cores,
which are connected as follows: This head-
blockis made,preferably,of metal and is trans-
versely bored to receive the screw-threaded
pins 7, which ploject on each side thereof,
as shown in Fig. 2, and each of the cores M
is made in two parts, (of soft iron,) the adja-
cent ends of said parts being bored out and
tapped and then serewed upon the said pro-
jeeting pins n. The length of these cores,
when united, is less ﬂmn the distance flom
end toend of the helices when the latter have
been secured to place upon the block or board
I, as by the end pieces h?and screws . Se-
cured upon the head-block N is a base-block
N’ of insulating material, such as fiber or
gutta-percha, and a stud or pin#’ of the same
mateual rises from this base to receive the
forked end o of a lever O, lereinafter de-
scribed.

P is a post rising from the bottom of the
box ot casing J zmrl preferably cast therewith,
which post is preferably tapering, as shown,
toreceive asimilarly-shaped thimble Q,which
latter has a shank ¢, terminating in a trans-
verse plate Q', provided with a slot ¢, the

said thimble being secared to the post P by
a set-screw ¢

R is the switch-throwing rod, provided at
one end with an upright pin =, which fits into
a hole in the under side of the switch-tongue
C, as best shown in Fig. 3, and which Tod
passes through a hole in L the fr og or plate '
and tlnouoh a hole in the box or casing J,
having a stufﬁng-box J?, the adjacent inner
end of this rod being screw-threaded for ad-
justable connection with the head R’ of the
double strap or link 2’ ¢, the free ends of the
latter resting above the slotted plate Q" and
receiving between them the adjacent end O’
of the helelnbefme named lever O, which le-
ver is pivotally secured to the post P by bolt
0* Thisend O’ of Said leveris provided with
an elongated slot o', and a bolt 8 1s passed
down ﬂllOUO"h holes in the ends 7’ 7' of the
said double st1 4p or link and the interposed
slotted hiead O and through the slot ¢ in plate
Q', and then secured by a cross-pin s, all as
best shown in Fig. 3, thereby securing all of

said parts 1300'61‘;1161 ‘The double strap R 1 0"
is first adjust-ed to the proper point on the

rod R, then the connection just described
is made, and then a jam-nut R?is screwed to
place on the rod R against the head R’ of the
double strap or link Lo prevent accidental dis-
arrangement of the parts.

In l“ws 6,7,and 8 I show another f01 m of
insulatmo the trolley - wire. Iere in place
of the wire-sections ¢' I have substituted an
inverted metallic trough or casing a* with
flaring outer ends or apploaches ad, adJacent
1:0 WhlehIsecmeblocks of insulating material
¢ ¢, as shown, and to these blocks I secure
the ends of the adjacent wire-sections ¢ and
a3. The wire ¢ leads to this casing a* just as
it does to the wire portion ¢’ in the form of
device illustrated in Fig. 1. It will be under-
stood that another and precisely similar cas-
ing «* takes the place of the wire portion a?
in the system and is similarly connected to
the wire 7. With this form of device there
is less liability of the trolley e ¢‘ jumping the
track” at the critical time when it is needed
to aid in operating the switch than when a
plain wire-section is employed, as first illus-
trated and described, the flaring ends «® serv-
ing as guides to receive the tr olley, and the
downtur ned edges of the casing guarding
against its shppm0 from place.

“The operation of my device will be readily
understood from the for egoing desecription of
its construction, taken in conn eetlon with the
accompanying dr awings.

Let it be understood that the main track
and switch are in the relative positions shown
in Fig. 1, sothat without change the car wonld
take ’ohe braneh track. ’\Tow if it is desired
to have the switch operated so that the car
will continue on the main track all the way
when the t1olley approaches the first insu-
lated portion «' of the trolley-wire, as shown
in said Fig. 1, the motorman keeps the current
on, and as the tlolley reaches the insulated-
wire portion ¢’ and makes contact therewith
a circuit is established from the live wire D,
throu Gh wire I, magnets H H, wire 7, wire por-
tion o/, L1011ey e, \VlleSfJ, and 8o to ground
thIOtwh the car "and rails, and this cunent
energizes the helices IL I and draws the cores
M M into them away from the helices I 11,
this action drawing the long arm of the lever
Ointoward the helices IT 11, and thereby fore-
ing the short arm of said lever outward and
setmno the point of the switch-tongue C to
place fw,alnst the rail B, so that the b\Vﬂ ch is
closed. To keep it closed till the car passes
over, the motorman, justas the trolley isabout
to leave the long stl etch of wire ¢, must shut
off his current at the rheostat, so that as the
trolley encounters the short insulated portion
a? there will be no eircuit and the momentum
of the car will cause the trolley to pass along
this short strip, (about five feet in practice,)
and as soon as the trolley reaches the wire-
section «, beyond the said insulated portion
a?, the motorman will turn on the current
again and proceed in the ordinary manner.

If the next car that follows desires to go upon
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the branch line, then (the switch now being
closed) the motorman will simply keep the
current on, and when the frolley strikes the
second insulated portion o? eircuit will De
made through wires b I, magnets H' I, wire
2’ and trolley ¢, wires f ¢ to ground, as before,
and this current will energize the helices H'
H', drawing the cores M M into them and op-
erating the lever O and rod R in the opposite
direction to that heretofore just described,
opening the switch and permitting the car to
pass onto the branch track.

While I prefer the style of magnetsshown,
I do not wish to be understood as confining
my invention thereto, as any form will answer
wherein one set of the helices is temporarily
energized by the deseribed electrical contact
between the trolley and either of the described
short insulated portions or sections of the
trolley-wire and the other set of the helices
simultaneously deénergized.

When my invention is applied to a trolley
system in which the separate feed-wire is dis-
pensed with, it is obvious that the electric
magnets may be in circuit with any live por-
tion of the trolley-wire ¢ and that loops «*
may be added to the said trolley-wire to con-
nect the portions on each side of the short in-
sulated sections ¢’ @, all as shown in Fig. 9.

Having thus described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. In a trolley system of electric railways
a continuous-current conveyer, and two in-
sulated sections a certain distance apart in
the path of a trolley, in combination with
clectromagnets jointly in circeuit with the cur-
rent-conveyer and severally in circuit with
the insulated sections, and a switch-tongue
controlled by the magnets, either of the lat-
ter being energized by contact of the trolley
with the relative insulated section when cur-
rent is on a car earrying said trolley.

2. In a frolley system of electric railways,
the combination of a trolley-wire having two
short insulated sections and an intermediate
live section, electromagnets severally in cir-
cuit with the said separate short insulated
sections of -the trolley-wire, and also in cir-
cuit with a live portion of said trolley system,
a railway-track and a branch track havinga
movable switeh-tongue therein, and a device
connected to the switeh-tongue adapted to be
reciprocated by the energizing of one or the
other of the magnets electrieally and by its
reciproeation to shift the switch.

5. In a trolley system of electrie railways,

,the combination of a feed-wire, a trolley-wire

having two short insulated sections and an
intermediate section connected eleectrically
with said feed-wire, electromagnets severally
in cireuit with the said separate short insu-
lated sections of the trolley-wire and jointly
in cireuit with said feed-wire, a railway-track
and a branch track having a movable switch-
tongue therein, and a device connected to the
switch-tongue adapted to be reciprocated by

[

the energizing of one or the other of the mag-
nefs electrically and by its reciprocation to
shift the switch.

4, In a trolley system of electrie railways,
the combination with a feed-wire, a trolley-
wire having two short insulated sections and
an intermediate section connected electrically
to said feed-wire, helices severally connected
electrically to the said separate short insu-
lated sections of the trolley-wire, and jointly
connected electrically to the said feed-wire,
a railway-track and a branch track having a
movable switch-tongue therein, reciprocating
cores within the helices, and a device me-
chanically connected to said cores and to said
switch-tongue, and adapted tobereciprocated
by the energizing of one or the other of said
helices to shift the switch when electrical con-
tact is made between either of said short in-
sulated sections of the trolley-wire and a trol-
ley on a passing car. ,

5. In an electric-railway switeh, the com-
bination of a suitable casing, two sets of heli-
ces within the same, each set adjacent to one
end thereof, a pair of cores of lesslength than
the distance from end to end of the said heli-
ces, vertically-adjustable supports beneath
said cores, ahead-block connecting said cores,
a switch-throwing rod extending through said
casing and connected to the switch-tongue, a
pivoted lever within the casing connecting
said rod with said head-block, and electric
connections between the said helices and the
current-conveyer of the railway system for
energizing one or the other of said sets of
helices and thereby reciprocating the said
cores and switch-tongue.

6. In an electric-railway switch, the eom-
bination of a suitable casing, two sets of heli-
ces within the same, each set adjacent to one
end thereof, a pair of cores of less length than
the distance from end to end of the said heli-
ces, cross-pieces having grooves or seats for
supporting said cores, and provided with oil-
receptacles and lnbricating-passages leading
therefrom to said core-seats, a head-block
connecting said cores, a switch-throwing rod
extending through said casing and connected
to the switch-tongue, a pivoted lever within
the casing connecting said rod with said head-
block, and electric connections between the
said helices and the currenf-conveyer of the
railway system for energizing one or the other
of said sets of helices and thereby reciprocat-
ing the said cores and switch-tongue.

7. In an electrie-railway switch, the com-
bination of a suitable casing, two sets of heli-
ces within the same located at some distance
apart, a pair of cores of less length than the
distanece from end to end of said helices, a
head-block connecting said cores, a pin and
base of insulating material upon said head-
bloek, a post within said easing, a swifch-
throwing rod extending through said easing
and connected to the switeh-tongue, a lever
supported by said post, and connected at one
end with said rod, and having a forked con-
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nection at its other end with said insulated
pin on the head-block, and e¢lectric ¢onnec-
tions between the said helices and the cur-
rent-conveyer of the railway system for ener-
gizing one or the other of said sets of helices
and thereby reciprocating the said cores and
switch-tongue. '

8. In an electric-railway switeh, ‘the com-
bination of a suitable ¢asing, two sets of heli-

@es within the same located at some: distance: |
having a branchtrack and a movable switeh-

apart, a pair-of cores of: less length than the
distance from end to end of said helices, a
head-bloek connecting said cores; a pin and
base of insulating material upon said head-
block, a post within said : casing, & thimble
upon said post having ‘a shank terminafing
in 4 slotteéd transverse plate, a switch-throw-
ingrod extending through said casing and
connected to the switch-tongue; a deuble
strap or link adjustably secured to theinner
end of said rod, a lever pivoted to said post
and having aforked .connection at oné end
with ‘the insulated pin on  the head-block,
and connected at its: other .end by a pin to
the inner ends of the said double strap or
link and the said slotted transverse plate,
and slectric: connections between ' the sdid
helices and the current-conveyer of the rail-
way system for energizing one’ or the: other
of said sets of Helices and thereby recipro-
cating the said cores and switch-tongue.

9. In an electric-railway switeh, the com-
with the point-rail of a shunt-track, of elec-
' trically-operated mechanism for moving said

bination with ‘a trolley's wire: of inverted
troughs or casings having downwardly-ex-
tended side flanges and flaring ends or ap-
proaches, with blocks of insulating material
adjacent to each end connected to said trol-
ley - wire  and: forming  insulated  sections
thereof, an electromagnetic switch-operating
device, and wires electrically connecting said
magnets with said insulated portions of the

tiolley-wire, and other electrical connections |

between said magnets and a live portion of
said trolley system.

10. The combination of a railway-track
having a branching track connected there-
with, atrolley-wire, insulated sections of said
trolley-wire, one section arranged in advance

of the other, so as to adapt the trolley to pass

freely from the trolley-wire to the insulated
sections, and a device having electrical con-

 nection with a source of electrical supply,
- and with theinsulated sections of the trolley-
| wire, and also connected with the movable
 switeh-point for shifting said switch-point by

the energy of the electri¢: eurrent’ delivered
to the deviece, when the current is completed
through one of the insulated sections:

11. The combination of a railway -track

point therein, oppositely-arranged helices, an
electric conductor leading from the feed to
the helices, & trolley-wire having electrically-

insulated sections with which the helices are

severally connected electrieally, a deviee re-
ciprocable by the energizing of one or the

| other of the helices, a rod connected to the
- switch-point, a slotted arm, a pivoted lever
‘having one end connected to the reciprocable
“device, and a pin or bolt connecting the in-
-ner end of the rod to the lever, and passing
- thirough the slotted arm;

12. The combination of a trolley-wire, sup-

' plemental conductors located one in advance

of the other ‘along the trolley-wire; a track

“switch-point and separate : electromagnetic
- devices respectively in circuit with the said
 stipplemental conductors and connected to

operate thé switch-point in opposite direc-

Ctions.

13, In an electric railway, the combination

point-rail, independent electrie circuits for

| giving currenttosaid mechanism, to produce

movement in opposite directions, and suc-
cessive insulated sections of the trolley-wire,
one of which is included in each of said cir-
cuits, the latter being completed by the trol-
ley on the car:

In testimony that I claim the foregoing I
have hereunto set my hand, at Milwaukee, in
the county of Milwaukee and State of Wis-
consin, in the presence of two Witnesses.

WILLIAM C. HENRY.

Witnesses:

H. G. UNDERWOOD,
HENRY DANKERT.
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