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To all whom & may concer: ' :

Be it known that I, LOUIS M. ASPINWALL,

‘acitizen of the United States,residing in Pitts-

~ burg, in the county of Allegheny and State of

5 Pennsylvania, have invented a new and use-

ful Improvementin Klectric Railways, (Case

No. 772,) of which the following is a specifi-
cation. : |

My invention relates to electric railways of

ro the class embodying insulated feeders, ex-
posed but normally dead roadway-contacts,
~and electromagnetic switches for automatic-
ally making and breaking the circuit from
 the feeder to the vehicle-propelling motor or
15 mofors. _' | |
The object of my invention is to provide a
system which ghall embody a single line of

- roadway-contacts and switches for succes-
sively cutting the same into and out of cir-

30 cuit, which shall be simple and inexpensive

in construction and flexible and certain in
operation both as regards the closing of the

main cireunit when the traveling contact-shoe

comes into engagement with the proper road- .

2% way-contact and the opening of the same
when the shoe has left such contact. .

It has been proposed priortomy invention

to employ a single line of roadway-contacts
for performing the two functions of initially
30 actuating the switches to close the main eir-

cuitand forconducting the operating-current .

to the vehicle - propelling motor or motors;
but in order to make the switches reliable in
operation this construction has usually been
- 35 complicated to such an extent as to mate-

rially increase the expense of installation be-

yond what is desirable—as, for example, by
providing either electromagnetic or mechan-

ical means for interrupting the pick-up ecir-

40 cuit when the main circuit is closed. I pro-
pose to avoid the necessity of interrupting
such circuit by connecting one terminal of
the pick-up coil with the ground through a

~ highresistance. Thisresistance permitssuiii-

45 cient current to pass to effect the closing of

- the circuit when no other path is provided

for it, but precludes the shunting through it
of sufficient current to involve any material
loss, '

vice.

My invention is illustrated in the accom- so
panying drawings, in which—

Figure 1 is a diagram of a section of road-
way, arailway-vehicle, the switches, and elec-
tric circuits. Figs. 2 and 35 are diagrams of
modified forms of switches. Fig. 4 1s a ver- 55
tical section of oneof the switchesillustrated
diagrammatically in Ifig. 1. Iig. 5 is a plan
view of the switech shown in Fig. 4, looking

~downward; and Fig. 6isacorresponding view

of the bottom, looking upward. Fig. 7 is a 6o
detail sectional view of one of the movable
shunt-contacts. -

- Referring particularly to Fig. 1,1 and 2
are the track-rails, and 3 are the roadway-
contacts, which are normally insulated from 65
each other and from the feeder4. 'T'he road-
way-contacts are shown in the form of rail-
sections; but the operation of the system will
be substantially the same if they are in the
form of more widely separated buttons or 70
plates. The only variation necessary in the
system for such construction would bein the
form of the contact-shoe. The shoe 5 is in
the present instance shown as made 1n two
parts connected by a suitable conductor, this 75
arrangement being employed in order that a
considerable space may be bridged by the de-
The motors 6 will be geared to the
truck-wheels of the car and connected in cir-
cuit with suitable controlling apparatus, as 3o
is nsual and well understood in the art.

7 is a rotary transformer connected at one
side to a secondary battery 8 and at the other
side to the shoe 5 and the track-rails, as is
usual. | | 85

The arrangement is intended to be such

that the comparatively small electromotive

force of the storage battery will be raised by
the rotary transformer to approximately the
working voltage of the system, so that sub- go
stantially the working voltage may be util-
ized in closing the switches.

I have shown three forms of circnit making

‘and breaking switch in Kig. 1, the switch a

(shown at the left in said figure) comprising 95

a main contact-piece 9* and anauxiliary con-
tact-piece 9°, permanently connected to the

feeder 4, and corresponding contact-pieces 9°



- way-contacts 3.
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and 99, permanently connected to ground |

through a high-resistance conductor 10 and
to one terminal of a low-resistance magnet-
coil 11, the other terminal of said coil being
permanently connected to one of the road-
The coil 11 1is inclosed in an
iron casing 12 and is provided with a mov-
able core 13, which is connected to the mov-
able member 14 of the switch by means of a
rod 15. The member 14 is provided with
main and auxiliary contact-pieces 14*, 14°,
14¢; and 14 that respectively cooperate with
the stationary pieces 9%, 9%, 9¢, and 9%, as is
usualin this class of devices. A dash-pot 16
may also be provided in order to prevent the
switeh from opening when the current is re-
versed in the coil 11; but this will not be
necessary it the core 13 is provided with a
chamber that 1s suitable for properly coop-
erating with the core toeffect a similar fune-
bion. -

When the contact-shoe 5 comes into en-
gagement with the roadway-contact 3 corre-
sponding to switch ¢, current from the ro-
tary transformer 7 will pass through coil
11 and the high-resistance conduector 10 to
ground, the resistance of the latter being
such that only a small quantity of current
will pass through it. The coil 11 thus en-
ergized will close the switch and current will
ow from the feeder 4 through the parts 9*
14* 14 14° 9¢ and coil 11 to the motors, the
high-resistance ground connection being thus
shunted and the switch held closed until the
shoe o breaks connection with -the contact 3
which corresponds to said switeh.

Each of the switches o' and «¢? differs from
the switch ¢ 1n having a high-resistance pick-
up coil 11°, through which current passes to
ground from either the rotary transformer 7
or the preceding roadway-contact and which
is short-circuited through low-resistance coil
11* when the switch isclosed. The coil 11V is
also connected in circuit between the feeder
4 and the motors when the switch is closed by
means of contact-pieces 17; but it is obvious
thatvery little, if any, current will pass there-
through.

It will be observed that switches ¢’ and ¢?
arealike in construction, but differ as regards
circuits in that the path to the ground in the
former is around coil 11*, while in the latter
the path 1s through such coil

Switches ¢ and a® are preferable to switeh
¢ 1n systems employing heavy currents, since
most of the large number of turns necessa-
rily employed in connection with the com-
paratively small secondary-battery current
for closing the switch are short-cireunited by
the working currentinstead of being retained

-1n the main circuit, as is the case in switeh «.

05

Referring now to Iig. 2, the magnet of
switch ¢’ is provided with a coil 18, compris-
ing a comparatively short low-resistance por-
tion 15* and a comparatively long high-re-

sistance portion 18°, the feeder 4 being con-
nected to the free terminal of the portion 18°
by a conductor 19 and the free terminal of
the portion 18® being connected to one sta-
tlonary contact 20 of an initially-acting aux-
1liary switch ¢®, hereinafter designated as the
““Initial” switeh. The iron casing 12 has a
middle partition 12%, which is located between
the coil 18 and a high-resistance coil 21, and
therefore insures approximately independent
magnetic circuits for these coils. The sta-
tionary contacts 9* and 9° of the main switch
are connected to coil 18 between the sections
18* and 18" by conductor 22, and the other
stationary contacts 9° and 9¢ of the main
switch are connected to the corresponding
roadway-contact 3 by a conductor 23. The
terminals of the coil 21 are connected, respec-
tively, to the conductor 235 and to the ground
through the high-resistance conductor 10.
This coil 1s also connected to the stationary
contact 20* of the initial switech. The mov-
able contacts 14*, 14°, 14¢, and 14¢ of the main
switch are connected by a bridge 14, and this
1s connected by means of a rod 24 to a core 25,
located above the partition 12* and within the
magnetic field of the coil 18. The movable
contacts 206 and 26* are also connected by a
bridge 27, and the latter is supported by the
core 28 for the coil 21. A coiled spring 29 is
preferably interposed between the two mem-
bers 14 and 27.

The contacts 9°, 94, 14>, 144, 20, 20%, 26, and
26* are preferably formed of carbon or of
some other substantially infusible material,
while the other switch-contacts are made of
metal in order to provide a path of low re-
sistance for the main current, the final break
being made by the small supplemental car-
bon contacts 9°, 99, 14", and 149,

The switch af (shown in Fig. 3) differs from
switeh ¢’ only in having a single low-resist-
ance coil 18 in the upper portion of the mag-
net.

The operation of the system where switches
like switeh a’are employed is as follows: As-
suming that all the switehes are open and tho
shoe 5 comes into engagement with the road-
way-contact corresponding to a given switch,
the current from the secondary battery 7 will
pass through the shoe 5, the roadway-contact
3, with which 1t is in engagement, the con-
ductor 23, coil 21, and resistance 10 to the
ground. This current will energize the coil
21 sutficiently to raise the member 27 of the
initial switeh, thus closing the cireunit from
the feeder 4 through the sections 1S* and 18°
of the coil 18, the contacts 20 26 26 20%, the
coll 21, and conductor 23 to the roadway-con-
tact o through the shoe 5, the controlling de-
vices, (not shown,) and the motors to the
track-rails and ground. This ceurrent will en-
ergize the coil 18 sufficiently to effect the clos-
ing of the main switeh, and when this is ef-
fected both the coil 21 and the coil-section 18"
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will be short-circuited, thus leaving but very

- small resistance in the main circuif, the coil-

section 18* being of comparatively large wire

and few turns. In this form of switch all of
the turns in coil 18 are utilized for closing the
main switeh, while only the short lennth 182
of lawuresistanee wire is included in the main
circuit during the hme that me mmn swwch

is closed.

[0

L5

The operation of the SWltCh a! is substan-
tially the same as that already described ex-
cept that the entire coil 18 is retained in the
main circuit daring the time that the main
switeh is closed. Asthe direction of current
flow through the coil 21 is reversed when the
switch is eclosed, the core should be so com-

- bined with the stationary part of the magnet

20

30

_35

as to have a dash-pot effect to prevent the
opening of the switch at the reversal of the
magnetism or a sepm*ate dash-pot provided,
as 1s indicated in connection with switch «.
Inasmuch as it is feasible to so construct the
cores as to effect this result it has not been
deemed necessary to illustrate a separate
dash-pot in connection with each switech. The
spring
bers obviously tends to insure independent
operation of such members.

If from any cause the work-current should
not be heavy enough to either close or main-

tain closed the main switch shown in Fig, 2
~or that shown in Ifig. 3, the initial switch o’

will serve to carry sueh current until 1ts vol-
ume is sufficient to effect the closing of the
main switch.

The construction of the switch illustr .a,’red

in Figs. 4 to 7 has been already suf

1ciently

~deser 1bed exceptas regards the carbon shunt-

40

50

55

60

contacts, one of Whl(,‘h 18 shown 1n detail in
Fig. 7. It will be seen by reference to this
figure that each of these contacts rests upon
a spiral spring 30, which tends to force 1t up-
ward, so that when the movable member of
the switch drops by the action of gravity the
shunt-contacts will be held in engagement
after the main metal contacts are separated,
thus guarding against any possible injury to
the metal contacts by the iuterruption of the
circuit. | | |

I desire 1t to be understood that the auxil-
iary shunt-contacts 9°, 94, 14°, and 14%are not
essential tomy invention, since the main con-
tacts may be formed of carbon and the aux-
tliary contacts omitted, if desired. One pair
of contacts 17 instead of two may also be em-
ployed in switeh ¢'. It will be understood,
also, that when the first switch of the system

has been closed by the action of the current

from the rotary transformer 7 the subsequent
switches may be closed by the action of cur-
rent from the feeder 4 inasmuch as the shoe

5is of sufficient length to bridge over the |

roadway-contact in advance of that which is

29 between the movable switech mem-

'F 4

oy

immediately under the carand supplying cur-
rent to the motors.

I claim as my invention—

1. Asystem of distribution for electric rail-
ways comprising a feeder, a single line of
roadway - contacts normally insulated from
said feeder and from each other, and a series
of electromagnetically-actuated circult mak-
ing and breaking switches each of which em-
bodies a coil having a low-resistance connec-

tion at 1ts respective ends with one of the

roadway-contacts and with one of the switch-

contacts and having a permanent high-resist-

ance connection to ground.

2. Asystem of distribution for electric rail-
ways comprising a feeder, a single line of
roadway - contacts normally insulated from
the feeder and from each other and a series of
electromagnetically -actuated switches, each
of which is provided with a high-resistance
coil having a low-resistance connection at its
respective ends with one of the roadway-con-
tacts and with one of the switch-contacts and

70

75

S0

a permanent high -resistance connection to

ground, and a low-resistance coil having its
terminals respectively connected to one of the
roadway-contacts and to one of the switch-
contacts. |

3. In a system of distribution for electric
rallways, a feeder and a single line of road-

way-contacts, in combination with a series of

circuit making and breaking switches each of
which comprises a high-resistance coil inter-
mediate a roadway-contact and a switech-con-
tact and having a high-resistance connection
to ground, and a low-resistance coil inferme-
diate the feeder and aplurality of switch-con-
taets,whereby the high-resistance coilisshort-
circuited when the main circuit is closed.
4. An automatie circuit making and break-
ing switeh for electric 1=a1lways comprising
two independently-movable members, a coil
having a permanent high-resistance connec-
tion to ground for mltmlly actuating one of
sald members and a second coil for actuat-
ing the other of said members, the energiz-
ing of said second coil being dependent upon
the positive movement of said first switch
member. } |
5. An automatic cireuit making and break-
ing means for electrie railways comprising a

| 0011 connected permanently to groundthrough

a high resistance, a switch aetuated therﬁby,
second OT main smtch and an actuating-coil
therefor, the circuit of which is closed by the
first- named switeh. |

In testimony whereof I have hereunto sub-

scribed my name this 23d day of February,

A. D. 1898. _
L. M. ASPINWALL.

Witnesses:
WESLEY G. CARR,
INER.

H. C. T
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