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UNITED STATES

’ATENT OFFICE.

CHARLES M. FITCH, OF SOUTH NORWALK, CONNECTICUT.

' ELECT—RIC SWITCH FOR RAILWAYS.

SPECIFICATION formmg pa,rt of Letters Patent No, 529,164, dated November 13 1894
| Applmatwn filed November 18, 1893, Sen&l No. 491, 337. (Nu model )

To all whom it mwy concerw:. .
Be it known that 1, CEARLES M. FITOH !

citizen of the United Statesﬁ residing at South_

Norwalk,in the countyof Fairfield and State
of Connecticut, have invented certain new
and useful Improvementsin ElectricSwitches

for Railways; and I do hereby declare the

following to be a full, clear, and exact de-
seription of theinvention,such as will enable
others skilled in the art to which it apper-

‘tains to make and use the same.

My invention relates to certain new aund
useful improvements in electrical railway
switches and is intended for use especially in
instances where over head conductors are

employed, such as are to be found in what is

commonly known as the “ trolley system.”

The object of my invention is to provide a

canstructmn not likely to get out of order
and very efficient in acoomphshmﬂ" the re-
sults aimed at. -

With these ends in view, my invention con-
sists 1n certain details of construction and

combination of parts, such as will be herein-

after fully set forth and then partmularly
pointed out in the claims.
In the accompanying drawings, which form

~a part of this application, Figure 1, is a plan
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showing my improvement as it appears when

in use, in connection with a short section of
the railroad track, sufficient to-illustrate my
invention; Kig. 2, a section at tne line «, «,

of Fig. 3; Fig. 3, a section at the line v, y, of |

Fig. 2; Fig. 4, a detail plan of the ratchet
disk; Fig. 5, a section similar to Fig. 2, but
showing my improvement adapted for use in

~connection with the over head electrical cur-
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rent and independent of the rails; Fig. 6, a
section at a line q, a, of Fig. §; Fig. 7, a sec-
tion at a line z, z, of Fig. 6; and Fig. 8§, a de-
tail perspective of the special device which I
use 1n connection with my improvement,
when I employ the over head current inde-
pendent of the rails. |

Similar numbers of reference denote like
parts in the several figures of the drawings.

1, are.the usual rails such as are common
in all street railways, and 2, are diverging
rails which branch out from the rails 1, and
have at their junctiion with the latter the
usual frogs 3. Immediately in front of the
frogs and at any suitable distance therefrom,

l a'short section 4 of the malin rails 1 is in-

sulated so as not to be within the electrical

circult with such rails, and on either side of 53

these sections the rails are electrically con-
nected by ordinary bond wires 5. In other
words, a short section of the main line of rails
is insulated from the latter, and these insu-
lated sections are to be eleetmoally connected

| with the switch device, the object of this con-

struction being, of course, to prevent any

operation of the switch except— at the time
when the wheels of the cararein contact with

such sections. This is not new of itself, and
in this respect the construction which I have
hitherto described does not differ from prior
devices. |

I will now describe the means which I em-
ploy for automatically operating and guiding
the car eitherstraight along on tha main line,

60

or to switch the same on to the branch rails.

6 is a metallic box which is sunk in an ex-
cavation in the street at the point of one of
the frogs 3, and in the upper face of this box

18 a ecircular shaped pocket 7 within which

snugly fits & disk 8 in such a manner as to be
capable of a free revolution, and within the
face of this disk are grooves 9, 92, 9°* which ex-
tend from side to side of disk for the purpose
presently explained.

The top of the box 6 isflush with the tread

of the rails and of the frog, and within fhe
face of this box, and on opposite sides of the
disk 8 are short grooves 10, 11, which are a

.continuation of the grooves in the adjoining

rails of the main line, there being also in the
face of this box a similar groove 12, which is
a continuation of the groove in the branch
track 2. The grooves in the face of the ro-
tary disk 8, are so located that they will al-
ternately register and align with the sectional

direction. As hereinbefore Sta,ted this box
is so located as to intercept the ,cont_m_mty of
the rails at a point immediately in front of

the frog, and from the foregoing description

it will be readily understood that my inven-
tion comprises the advantages of a stationery

frog with those of a plurality of movable

frogs, without any liability of the clogging of
the latter, owing to their continuous revolu-
tion within a closely conforming pocket,
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-orooves of the main track and of the branch
When such disk is continuously turned in one .
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At the bottom of the pocket 7, is an ordi- } thesame, owing to the fact that the groovesin

nary staffing box 13, through whlch extends
from the disk an axial shaft 14, the bottom
of which is stepped within a hub 15, at the
floor of the box. Rigidly mounted on this
shaft is a horizontally disposed disk 16, hav-
ing ratchet teeth 17, 18, in its upper face.
The teeth 17 are longer than the teeth 18, and
said long and short teeth are arranged alter-
nately for the purpose presently explained.

19, 20, are electro-magnets of opposite po-
larity, which magnets are mounted within
the box 6 and are ananﬂ*ed durroudlly oppo-
site to each other.

21 is an armature, loosely pivoted around
the shaft 14, so as to be capable of a free
movement therearound, and 22 is a pawl car-
ried by said armature and capable of a free
vertical gravity movement and adapted to
engage with the teeth in the disk 16.

The extremities of the armature 21, are
within the fields of magnets 19, 20, and such
magnets are connected in electrical circuit
through their coils by means of the wire 23.

26, 27, are wires which lead from the ex-
tremities of the magnetic circuits to posts 28,

- 29, rising from the bottom of the box 6, and
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30, 31 are wires which extend respectively
from said postsand are electrically connected
fo the sections 4, and the main rails 1.

The parts which Il have heretofore deseribed
are used when it is desired to utilize the rails
as a conductor for the electrical current in
vitalizing these magnets, and I will now de-
scribe the operation of these parts. |

As the caradvances it will of course, have
no effect on the operation of the smtch until
the wheels of the car comein contact with the
insulted sections 4, which will be readily
understood from the foregoing deseription.
These sections are so near to 1311@ switching
device and are of such limited length that tlm
motorman has ample oppmtumty to discover
whetherthe switech is properly setornot. For
instance, 1If the car 1s not to be run on the
branch rails and the switch is set right for

~continuous travel on the main line, it is not

RO
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necessary to vitalize the magnets to operate
the switch, and therefore the motorman, be-
fore the wheels of the car come in contact
with section 4, shuts off the current from the
car motor, thereby permitting the car to
travel across these sections by ltb own impe-
tus. On the other hand,if it becomes neces-
sary to turn the smt(,h in order to properly
direct the line of travel of the car, the eleetri-
cal curent is not shutoff, and &s soon as the
car wheels come in contact with the sections 4,
the magnets will be vitalized and armature 21
attrdcted therebyrevolving the disk 8 through
the medium of the pawl 2 2, and ratchet disk
16. The extent throughout which the arma-
ture revolves bhefore it comes 1n contact with
the attracting magnets would, if the ratchet
teeth were all of the same len gth determine
the arc throughout which the dlbk 5 must be
revolved, but as this distance is not always

the face of the disk 8 are not equi-distant at
their extremities, it becomes necessary to gov-
ern the revolutions of this disk that the ex-
tent of the revolution thereof will depened

upon the location of such grooves, and I will
now describe the means whereby this is ef-

fected. It will beobserved that these grooves
cross each other at pointsaround the center of
thedisk which are equi-distant from such cen-
ter and from each other, and that the longer
extensionsof thesegroovesbevond thelr ¢ross-

| ing point are farther apart at their ends than

the shorter extensions. Ittherefore becomes
necessary to revolve this disk throughout a
greater or less arc aceording to the location
of the grooves with respect to the rail sections
to be connected, and I have therefore ntilized
alternate long and short teeth on the disk 16,
the difference between thelength of the long
and short teeth being in direct proportion to
the difference between the two extremities of
the erossing grooves in the disk 8. It will, of
course, be understood that the disk 16, must
be properly fixed on the shaft 14, in order
that this proportion may bring about the re-
sult aimed at. Ifor example, we will suppose
that it is desired to operate the switch so that
it willconnect the main line with the branch
rails. Referring to Fig. 1,and alsonoting that
the disk 8 is alwaysrevolved in the direction
indicated by the arrow, it will be seen that
the groove 9, which is shown as connecting
the sections of the main line, could not, when
such disk is revolved be made to connect the
main line with the branch rails. The suc-
ceeding groove 92 therefore i3 to be utilized
for this purpose and the disk must accord-

ingly be turned throughout a distance suffi-

cient to bring this groove from its position as
shown in this figare to :-L point where it will
align with the rails 1, 2, and therefore the
chwl 22, must operate Lfmm% the long teeth,
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Now, presupposing this groove 9° l.fwt men-

tmned to be in dhwnment as set forth, it will
be seen that the bllCG{i‘Bdl[l“' Iroove 9"_mll
have been brought toa position where its ex-
tremities will be separated from the main
rail sections by a distance equal to that which
separates the shortest extensions of the
grooves beyond their crossing points, and
therefore the next movement of the disk re-
quired to bring such groove 9 into alignment
with the main rail scetmns will not be so
greatasthe former movement. Accordingly,
when the armature is returned to a normal
position by the action of the spring 32, in a
manner clearly shown at Ifig. 3, the pftwl will
be carried to a distance 1n the rear of the
short teeth equal to the difference between

it will be readily understood that when the
magnets are again vitalized the armature will
be moved thou,ghc:ut a predetermined dis-
tance. without revolving the disk 16.

As soon as the car leaves the section 4, the_

current will be shut off from the mabnets,
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| the length of the short and long teeth sothat
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and the armature will, when the car has con-
tinued on and left the disk, be returned to

‘its normal position by means of the spring

82. During this return movement of the ar-
mature, the pawl will ride over the top of the
teeth and drop down by gravity behind sue-
ceeding teeth and in proper condition for con-

“ tinued operation. ﬁ

standing of my invention. I
consider that I have made any invention in

24, 290, are stops which project from the

floor of the box and serve to limit the motion

of the armature so that the latter is always
within the field of the magnets.

1 have heretofore described my invention
in connection with therail current as the op-
erating agent, and I have shown certain con-
structions and electrical connections simply
for the purpose of affording a clear under-
I donot, however,

electricity properly speaking, and I do not
therefore wish to belimited to any particular
manner of utilizing the electric current for
the vitalization of the magnets, nor do I wish
to be limited to the employment of the rail
current, since the overhead current may be
used in the manner which I will now deseéribe.

33 18 a bracket secured inside the box 6 and
having depending therefrom a magnet 34,
the extremities 35, 36, of whose coil are elec-
trically connected to the sections 4, and main
rails 1, in the same manner in which the con-
nections are made between the wires 30, 31,
and sald sections 4 and rails 1. I have not
shown these extremities 35, 36, so conneeted,
since 1t is not deemed necessary to do this

~as the constructions and arrangement shown |

at I'ig. 1, are believed to be sufficient for this
purpose. Pivoted within this bracket is an
armature 87, within the field of the magnet 34,

08, 39 are blocks secured to the bracket but
insulated therefrom in anyordinary manner,
and to these blocks are respectively connected
the overhead wire 40 and the wire 26, which
latter, as before set forth, is one terminal of
the magnetic cireuit. Theother terminal 27,

~of this magnetic circnit is grounded in any

6o mature 18 in its normal position.

95

suitable manner. (Not shown.) |

When the armature 37 is attracted by the
magnet o4, the outer end of said armature
will be brought into electrical connection with
the blocks 33, 39, thereby closing the circuit
through the magnets, and causing the latter
to be vitalized by the current from the wire
40, whereby the armature 21 will be attracted
by the magnets 19, 20, for the purpose here-
inbefore explained. |
- On the lower face of the disk 16, notches
41 may be cut with which the heel end 42, of
the armature 37 may engage when said ar-

These
notches must be located correspondingly with

the teeth 17, 18, so that they will always oe-

cupy a predetermined position with respect

to the part 42. When the device is in oper-

ation the parts are in position as shown at
Fig. 5, and it will therefore be readily under-

lock the disk 8, so that the latter cannot be

tampered with. When armature 37 is at-

-tracted by the magnet 34, the heel end 42 will

be withdrawn from the disk 16, thus releas-
ing the latter and permitting it to be turned
in the manner before set forth.

/0

Erom the foregoing it will be clearly scen

that I am enabled to use the overhead cur-
rent for the operation of my improvement,
but as before set forth, I do not wish to bhe
limited to any particular manner of vitaliz-

Ing the maguets 19, the gist of my invention

in this respect resting in the broad idea or vi-
talizing these magnets at a
time. - |
- Having thus described my invention, what
I claim as new,and desire to secure by Letters
Patent, is— |

1. The combination of the main and branch
tracks of a railway, the metal box sunken at
the point of one of the frogs of the switeh,
the rotary disk journaled in said box to re-
volve in a horizontal plane flush with said
tracks and provided with cross grooves in its
face adapted to alternately register and align
with said main and branch tracks when the
disk 1s revolved continuously in the same di-
rection, and instrumentalities permanently
located in said box and operated through
suitable electrical connections whereby said
disk is revolved at predetermined times and
throughout certain arcs and always in the

‘same direction, substantially as set forth.

2. The combination with the main and
branch tracksof a railway, a boxsunken at the
point where the branch tracks diverge and
havingits face flush with said tracks, the disk
Journaled within said box and having in its
face grooves which extend across said disk

from side to side and are capable of sucecess- -

ively aligning with the main and branch-
tracks alternately when the disk is continu-
ously turned in one direction, a ratchet wheel
moving in harmony with said disk, and a pawl
adapted to engage with said wheel and cgr-

i ried by the armature of an electro-magnet,
i and means electrically controlled by the con-

tact of the railway car wheels with the rails
for operating said pawl and ratchet, substan-
tially as set forth., |

g. T'he combination of the main rails and
branch rails, the box sunken in the road bed
at the point where the branch rails diverge,
the disk journaled in said box and having
grooves which extend across the face of said
disk from side to side and are adapted to
successively align with said main and branch
rails alternately when said disk is turned in
one direction, the ratchet disk secured to the
shaft of the disk 8 and having on its face
teeth which are alternately long and short,
according to the location of the grooves in
the disk 3, the armature pivoted loose aroand
said shaft and carrying the gravity pawl
adapted to engage with said teeth, the mag-

nets mounted within said box, and eleciric

stood that this armature 37, will securely connections between said magnets and tracks
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- for controlling the vitalizing of the magnets

- forth.

~adapted to register with sa;id rails, a mtehet

~disk moving in harmony with the first mnen-
~ tioned disk, devices electrically controlled
and opelated for revolving said ratchet disk, |
~and automatically oper a,ted appliances elacﬁ-
“triecally controlled for locking and unlocking |

- I0

the ratchet disk, substantially as set forth.

its face grooves adapted to alternately Ietrls-

. ter with :Saidi main and branch rails Whe_u;the

5. The combmatmn of the main and br a'lch |
rails of a railway, the rotary disk having in |

520,164

‘rection, means independent of therailwaycar
‘and opemted through suitable electrical con-

I neections between: the rails and the wheels of
4, The combmatwn of the matn and branch |
rails, therotarydisk havingin its face grooves

‘the car for automatically revolving said disk
at

tmllv a8 set forth.

! pwwnce of two witnesses.
S OIIARLEE:. M I‘ITCH

'Wltnesses

T W. SmTH J1
| 7'S.Fnom.
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o [ disk is revolved continuously in the same di-
~ whereby said armature may be attx‘aeted at
- ipte-detelmmed ‘times,. subbmntmlly as set |

20

- at predetermined times and throughout cer-- =
| tain ares and always in the same direction,
‘and auntomatically operated appliances elec- .
‘trically controlled for locking the disk in po-
‘sition and for releasuw the same, substan-

In testimony whewoflaﬁ% my swnatme 111' ' | : ;
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