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UNITED STATES

PATENT OFFICE.

JOK D. EDWARDS, OF WASHINGTON, DISTRICT OF COLUMBIA.

AUTOMATIC SWITCH.
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SPECIFICATION forming part of Letters Patent No. 667 ,008, dated February 5, 1901.
Application filed October 30, 1900, Serial No, 34,943, (No model.
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Be it known thatI, Jor D. EDWARDS, a citi-
zen of the United States, residing at Wash-
ington, in the Distriet of Columbia, have in-
vented new and useful Improvements in Au-
tomatic Switches, of which the following is a
specification. | |

My invention relates to a switch-operating

device for underground electric railways, and |

has for its general object to provide an im-
proved means carried by the car for operating
the switches along the line of the road.

Stated in detail, the primary object of the
invention resides in mounting a switch-oper-
atingdevice npon theordinary plow of an elec-
tric car and in providing means for operat-
ting the device from the car.

A further detailed object of the invention
resides in the provision of an improved con-
struction of the lever mechanism for operat-
ing the switches.

Other objects of the invention relate to cer-
tain details of construction and to combina-
tions and operations of parts, all of which will
be fully deseribed in the following specifica-
tion and specifically indicated in the claims.

I have illustrated my invention in the ac-
companying drawings, in which—

Figure lisa view in elevation of a car-body,
showing my invention applied thereto and
also showing in section & portion of the con-
duit of an underground electric railway.
Hig. 2 is a perspective view of a plow having
my improved switch-operating device applied
thereto and showing a snap-hook adapted for
engagement with said device. Fig. 31is a see-
tional plan view through the same, showing
my device about to engage a trip-lever. Fig.
41saperspective view illustrating one method
of operating the switch-points. Fig. 5 is a
plan view of a portion of a street-railroad,
showing the manner of applying myimproved
lever - operating mechanism for the switch-
points; and Ifig. 6 is a section through one
of the bell-cranks for operating the switch-
points. |

The numeral 1 indicates a portion of the
conduit of an underground system of an elec-
tric rallway, 2 the car-body, (shown in out-

line,) 3 the front truck of the car, 4 the plow-
holder, 5the plow detachably secured therein,
and 6 one of the shoes carried by the plow, all

—

of these parts being of the ordinary and well-
Rnown construction. |
T'he numeral 7 indicates a flat metal bar
having at one end an upward projection 8
and at its lower end a rounded portion 9.
- The bar 7 is slidably mounted on the rear
side of the plow in the following manner:
T'he numeral 10 indicates a clip made of flat
metal, the space between the parallel arms of
the clip being such as to permit the elip to
embrace the bar 7 snugly. This clip is in-
serted over the bar 7 and the plow 5, and
secrews 11 at two or more points are passed
through the arms of the clip and through the
plow embraced by said arms. Toward the
bottom of the plow 5 and above the shoes 6
I provide a'second elip 12, secured tothe plow
In alike manner as just deseribed with refer-
ence to the clip 10, said elip having at its bent
end a circular portion or.eye 13, which is
adapted to snugly receive the cyvlindrical por-
tion 9 of the bar 7. The engagement of the
eye 18 with the eylindrical portion or guide 9
and ot the ¢lip 10 with the bar 7 is such as to
permit a ready up-and-down movement of
sald bar. On the lowerend of the gnide 9 is
secured a collar 14, between which and the
eye 13 1s located a coiled spring 15. Located
toward the lower end of the bar 7 and project-
1ng from both sides thereof is a contact-piece
or trip 16, which is normally held downward
by the spring 15 in contact with the eye 13.
The numeral 17 indicates a cable which is
connected by means of a snap-hook 18 with
the upward projection 8 of the bar 7, said
projection having an aperture 19 for that pur-
pose. The purpose of the snap-hook is to
permit the cable 17 to be disengaged from the
projection 8 when it is desired to remove the
plow from the ear, as in changing from the
underground to the overhead system. The
cable 17 passes over a roller 20, mounted on
the top of the plow-holder, and extends to the
front platform of the car, where it passes be-
neath a roller 21, mounted on the under side
of the platform. | |
The numeral 22 indicates a metal pipe se-
cured in an upright position on the front plat-
form and having in its upper edge a slot 23.
- T'he numeral 24 indicates a rod having at
1ts upper end a handle 25 and provided with
a pin 26, which normally lies in the slot 23.
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The rod 24 is connected at its lower end to
one end of the cable 17.

In the operation of the device, as will ap-
pear later on, it is necessary to raise the plate
7 in order that the switch may be operated

by the contact-piece or trip 16. This is done
by the operator grasping the handle 25 and
raising the rod 24 until the pin 26 is lifted
out of the slot 23, and the bar 7 may be held
in this raised position against the resistance
of the spring 15 by giving the handle 20 a
quarter-turn, so that the pin 26 will rest npon
the upper edge of the pipe 22 or in a recess
27 provided in the upper edge for the recep-
tion of said pin. When it is desired to again
lower the bar 7, the pin 26 is again turned
into engagement with the slot 23 and the han-
dle 25 released, when the spring 15 will draw
the bar 7 downward.

Thenumeral 28 indicates two switch-points,

which are located, as usual, at the junetion--

point of the rails 29 of the muin track and ot
the rails 30 of a curve.

The numeral 31 indicates the switeh-point
for guiding the plow of the car, said switch-
point 31 being located below the surface, as
usual, and pivoted at 32 on a metal plate 33,
arranged as usual. The switch-points 28 for
the rails are pivotally mounted in the usual
manner, the pivot-points being indicated by
the numeral 34. 1 |

The numeral 35 indicates a slot in which
the plow of the ecarruns. Located within the
conduit and below the contact-rails 36 1s a
bar 37, extending at right angles to the rails.

At each end of the bar 37 are provided two

bell -ceranks, each of which consists of two
metal plates 38, one of which is pivotally con-
nected at its outer end at 39 to the outer end
of the bar 37 and the other of which is rigidly
secured at its outer end at 40 to the switch-
point 28 beyond its pivot-point34. The plates

38 are rigidly secured at their inner ends to

a vertical bar 41, which is held by and works
in a journal 42. It will be understood, of
course, that one of the plates 38 is located
near the bottom of the conduit, while the
other plate 38, which is connected to the
switch-point, islocated immediately below the
upper surface of the road-bed. Inalike man-
ner the switch-point 31 is connected to the
bar 37, centrally thereof, by means of plates

43, one of which is pivoted to the bar 37 at

its outer end, as indicated at 44, and the other
of which is rigidly secured to the switch-point
31 beyond the pivot-point 32, as indicated at
A vertical rod 46 rigidly connects the
inner ends of the plate 43, said rod being held
by and working in a journal 47. At the
proper distance beyond the switch in either
direction I pivotally secure beneath the sur-

face and to the under side of an outer rail

two trip-levers 48 49.

The numeral 50 indicates a connecting-red

which at one end has a slotted connection
with the trip-lever 48, as indicated at 51.

Pivotally mounted toward one end beneath i

667,508

| the road-bed and adjacent to the trip-llever

49 is a short lever 52, the pivot being indi-
cated by the numeral 53, said pivot being lo-
cated near one end of the lever 52, so as to
provide a long and a short arm for said le-
ver. The connecting-rod 50 has its opposite
end connected to the short arm of the lever
52 by a slotted connection 54. The long arm

of the lever 52 is connected by a bar 55 with

the trip-lever 49, about centrally of.the latter,
as indicated at 56. The inner ends of the
trip-levers 48 and 49 project into the path

! traversed by the projection 16 on the bar 7

when said projection is raised by elevating

the bar 7. Intermediateits ends the connect-

ing-rod 50 has a crank connection with the
bar 37, toward the outer end thereof. This
is effected by means of two plates 57 58, rig-
idly connected at their inner ends by a ver-
tical rod 59, held by and working in a jour-
nal. The outer end of the plate 57 is pivot-
ally connected to the bar 37, as indicated at
61, and the outer end of the bar 53 has a slot-
ted connection with the connecting-rod 50,
as indicated at 62. |

By the construction and arrangement of
the lever mechanism and bell-cranks just de-
seribed it will be seen that a longitudinal
movement of the connecting-rod 50 will
through the medium of the bell-crank con-
necting said rod with the bar 37 move said
bar longitudinally in one direction or the
other, and thereby through the connection of
the bell-cranks at the outer ends and center
of said bar with the switch-points cause said
switch-points to be thrown to open or close
the curve. |

In the operation of my device it will be as-
sumed that the switch-points normally oc-
cupy the positions shown in full lines, so that
a car passing along the main track will go
around the curve. If it is desired that the
car should continue on the main track, the
motorman would elevate the bar 7 in the
manner previously described, so that as the
car passed along the contact-piece or trip 16
would strike the inner end of the trip-lever
49, and thereby through the various connec-
tions described throw the switch-points into
the proper positions, so that the wheels of
the car would continue on the main track
and the plow of the car would continue in
the slot of the main track. Asthe car passes
all of the switch-points onto the main track
the contact-piece 16 will strike the outer end

of the trip-lever 48, and thereby return the
switch-points to the position first described.

It will be obvious, of course, that the switch-

points could be arranged so that the curve

would be normally closed and the switch
would have to be operated to permit the car
to pass around the curve. In either case if
it is not desired to operate the switch-points
the contact-piece 16 will not be raised and
will simply pass below the ends of the trip-
levers 48 and 49.

No claim is made herein to the special ar-
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rangement of the bar 37 and the bell-ecranks
connecting said bar with the switeh-points 28
and 31; but any arrangement which will per-
mit the switeh- -points to be operated by throw-
Ing the trip-levers 48 and 49 will answer the
purpose of this invention.

While I have described the plow as being
located on the front truck of the car it is ob-
vious that my invention may be employed
equally well with a plow that is located cen-
trally of the car. .

While I have described my invention as be
g applicable to the operation of bW]tCh-
points, 1t will be obvious that the same might
be used for operating signals of various de-
seriptions or for other analogous purposes.

It will be obvious that my improved switch-
operating device mounted on the plow of a
car may be operated eqnally well whether
the car be travelingin a forward or backward
direction relative to the position of the plow.

Having thusdeseribed myinvention, what

I claim asnew, and desire to secure by Letters
Patent of the United States, is—

1. In an underground electric-railway sys-
tem, 1n combination with a series of pivoted
switeh-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, and a spring-controlled. contact-piece
carried by the car and adapted to engage the

~end of said trip-lever to throw the same, sub-

40

5O

stantially as deseribed.

2. In an underground electric- I‘ELIIWELV SYS-
tem, in u)mbm&tmn with a series of pwobed
switch-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, and a spring-controlled vertically-mov-
able contact - piece carried by the car and
adapted toengage the end of said trip-lever to
throw the latter, substantially as described.

3. In an underground electric-railway sys-
tem, 1n combination with a series of pivoted
switeh - poluts, trip-levers operatively con-
nected therewith and located below the sur-
face and beyond the location of the switeh in
either direction, respectively, and a contact-
piece carried by the car and adapted to en-
gage the ends of said trip-levers to throw the
latter, substantially as deseribed.

4. In an underground electric-railway sys-
tem, 1n combination with a series of pivoted

switeh-points, a trip-lever operatively con-

nected therewith and located below the sur-
face, a plow carried by the car, and a contact-

plece carried by the plow and projecting from

both sides thereof and adapted to engage the

end of said vrip-lever to throw the laster, sub-

stantially as deseribed.

5. In an underground electric-raillway sys-
tem, in combination with a series of pivoted
switch-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, and a movable
contact-plece mounted on sald plow and pro-

jecting from both sides thereot and adapted |

to engage the end of said trip-lever to throw
the latter, substantially as described.

1 switch-points,

l

3

6. In an underground electric-railway sys-
tem, in combination with & series of pivoted
switch-points, a trip-iever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, and a verti-
cally-movable contact-plece mounted on the
plow and projecting from both sides thereof
and adapted to engage the end of said lever
tothrow the latter, substantially as deseribed.

7. In an underground electric-railway sys-
tem, in combination with a series of pivoted
a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, and a spring-
controlled, vertically-movable contact-piece
mounted on the car and adapted to engage
the end of said lever to throw the latter, sub-
stantially as described. |

. 8. In an underground electric-railway sys-
tem, in combination with a series of pivoted
switeh-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, a spring-con-
trolled movable contact-piece mountedon the
plow, and means carried by the car for mov-
ing said contact-piece, whereby in the travel
of the car, it may engage the end of said trip-
lever to throw the ldttet substantially as de-
scribed.

9. In an underground electric-railway sys-
tem, in combination with a series of pivoted
switch-points, operating mechanism therefor
located within the conduit and including a
connecting-rod, trip-levers operatively con-
nected tosaid connecting-rod and situated be-
yond the location of the switech in either di-
rection, respectively, and having their free
ends located adjacent to the slot of the con-
duit and a trip carried by the plow of the car
forengaging said trip-levers, substantially as

deseribed.

10. Inanunderground electric-railway sys-
tem, in combination with a series of pivoted
switch-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, a barslidably
mou nted on said plowand havinga trip there-
on tfor engaging said trip-lever, and mechan-
ism detachably connected to said bar for ele-
vating the same, substantially as described.

11. In anundergroundelectric-railway sys-
tem, in combination with a series of pivoted
switch-points, a trip-lever operatively con-

nected therewith and located below the sur-

face, a plow carried by the car, a spring-con-

trolled barslidably mounted on said plow and

having a trip thereon for engaging said trip-
lever, cmd mechanism detachably connected
to said bar for elevating the same, substan-
tially as described.

12. Inan u naemround electric-rallway sys-
tem, in combmatmn with a series of pivoted
switch-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, a spring-con-
trolled bar slidably mounted on said plowand
having a trip thereon for engaging said trip-
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lever, a roller mounted on the plow-holder,
and an operating - cable passing over said
roller and connected to said bar, substantially
as deseribed. | --

13. In an underground electrie-railway sys-
tem, in combination with a series of pivoted
switeh-points, a.trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car, a spring-con-
trolled bar slidably mounted on said plow and
having a trip thereon for engaging said trip-
lever, a roller mounted on the plow-holder,
and an operating- cable passing over said
roller and detachably connected to said bar,
substantially as described.

14. Inan underground electric-railway sys-
tem, in combination with a series of pivoted
switch-points, a trip-lever operatively con-
nected therewith and located below the sur-
face, a plow carried by the car and provided
with bearings, a barslidably mounted in'said

bearings and having a collar on its lowerend,

20

“a coiled spring interposed between said col-

lar and one of said bearings, a trip on'said bar
for engaging said trip-lever, a roller mounted
on the plow-holder, and an operating-cable
passing over said roller and detachably con-
nected to said bar, substantially as deseribed.
15, Asanew article of manufacture, a plow
for electrie cars having a trip mounted there-

667,508

on and projecting from both sides thereof,

substantially as described. |
16. Asanew article of manufacture, a plow

for electric cars having a movable trip mount-

ed thereon and projecting from both sides

‘thereof, substantially as described.

17. Asanew article of manufacture, a plow
for electric cars having a spring-controlled
movable trip mounted thereon, substantially
as described. |
- 18. Asanew article of manufacture, a plow
for electric cars provided with bearings, a

spring-controlled bar slidably mounted in

said bearings, and a trip on said bar, sub-
stantially as described.

19. As a new article of manufacture, a plow
for electric cars provided with bearings, a flat
metal bar of the same thickness as said plow
slidably mounted in said bearings with one
of its edges facing an edge of the plow, a
spring operating normally to hold said bar in
a given position, and a trip on said bar, sub-
stantially as described.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit--

Nnesses. .
JOE D. EDWARDS.
Witnesses: |
BRUCE S. ELLIOTT,
GEO. W. REA.
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