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To all whom ¢t may concermn:
Beitknownthat I, EDWARD M. HEWLETT, &
citizen of the United States, residing at Schen-
ectady, in the county of Schenectady, State
5 of New York, have invented certain new and
usefulImprovementsin Surface-Contact Elec-
tric Railways, (Case No. 494,) of which the
following is a specification.
My invention relates to improvements in
10 means for operating apparatus electrically,
and to clearly disclose the same I illustrate
an embodiment of the invention in surface-
contact electric railways. It has been here-
tofore proposed in systems of this kind to per-
15 manently include a resistance in circuit with
each coil to reduce the current flowing there-
in; but in many systems,noticeably for heavy
high-speed traffic, this is not a satisfactory
arrangement, for the switches will not act
20 quickly enough, due to the self-induction of
the coils. If the permanent resistance plus
that of the coil is sufficient to reduce the
amount of current flowing in the coil to a
point where there is no danger of its burning
25 out,then a certain interval of time is required
for the switch to close, which-in high-speed
systems requires too great and in some cases
an impossible overlap of the contact-shoes.
Iovercometheobjections above pointed out
by winding the switch-magnets with a com-
paratively small number of turns of wire, and
under normal conditions—that is, when no
vehicle is passing—connect one terminal of
the coil directly to the line conduector and the
35 other to a surface-contact stud; but as soon
as a vehicle approaches and closes a switch,
resistance is automatically cut into cirecuit
with the switeh-coil and remains as long as
the particular stud that is connected to the
coil continues active. By this arrangement
the potential to which the coil is subjected is
a maximum while the switch is closing and is
so much in excess of the counter electromo-
tive force of the coil that the switch closes
45 instantly, and the resistance that is antomat-
ically cut into eircuit increases the efficiency
of the system by limiting the current flowing
through the coil to ground, at the same time
preventing overheating of the coil.
Intheaccompanying drawing I have shown
my Invention applied to a surface-contact
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system, in which A represents a vehicle, B

the traffic-rails, and C and D switches for

closing the circuit between the feeder E and

working studs F, situated in the roadway. 55
On the vehicle are propelling-motors K and
connected contact-shoes Gand G'. The former
makes contact with working conductors It
and the latter with energizing or switch-clos-
ing studs H. A controller of any suitable
construction is provided for the motors, and
a switch Lis employed to connect the storage
battery M in eircuit with shoe @' for picking
up the switches when for any reason they
have dropped. Xach switch is provided with 65
a movable core a, carrying an insulated con-
tact b at its outer end and arranged to bridge
the fixed resistance-terminalscand ¢'. Sur-
rounding the core is a comparatively small
coil of wire ¢, that is connected at one end
to stud II and at the other to resistance-
terminal ¢. The carrying capacity and also
the counter electromotive force of this coil
is small, and to permit current at full po-
tential to flow through it for any length of 4§
time would waste a large.amount of energy,
at the same time overheating the coil. To
prevent this, as soon as the switch closes
resistance I is included in circuit. The re-
sistance may be arranged so that it is cut
out the instant contact e bridges terminal f,
orit may be slightly in advance or afterward,
the object being to give the magnet-core time
to get well under way before the resistance
is increased. As it requires considerably 8s
more current to start a switch than to hold it
closed the current supplied is by my inven-
tion made correspondingly large at the start
and then reduced. For this reason the over-
lap of the collecting-shoes on the car can be
reduced, and as the switch-coil resistance is
not normally in ecircuit only a low potential
auxiliary source of current is required for ini-
tially closing a switch when the feeder is not
connected to a conductor-section. Connect- g5
ed to the core by a toggle d is a contact or
switch piece ¢, arranged to bridge contacts f
and complete the circuit between feeder E
and contact-stud F. In cirenit with one of
the econtacts is a blow-out magnet g to dis-
rupt arcs formed at this point. A spring
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is employed to return the parts to the posi-
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tion shown in right-hand switech D. Con-
nected to terminals ¢ and ¢’ is a resistance I,
and connecting contact ¢’ and rosistance I
with grounded rail B is a wire J.

The operation of myinvention is as follows:
Assuming the vehicle to be moving from left
to right, the coil ¢ of switech C is energized
to hold the switch closed by a shunt-current
from shoe G, which passes by conneetion G*
to shoe &', contact-stud H, coil 7, terminal ¢,
resistance I, wire J, to rail Band ground. As
the vehicle advances to a point where shoe
G’ rests on stud H' a shunt-current will pass
through the switch-coil, attract its core, and
close the circuit to stud I’, at about the same
time cutting resistance I into eircuit by the

- withdrawal of the contact on the core from
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the two stationary contacts. As soon as the
vehicle leaves a pair of contact-studs the cir-
cuit is automatically interrupted and the re-
sistance short-circuited.

The invention is not necessarily limited to
the herein-described shunt-magnet-railway
system nor to an embodiment in any type of
railway, but relates, broadly, to electrically-
operated apparatus of any kind.

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

1. In an electromagnetically - controlled
switch, the combination with relatively mov-
able contacts for making and breaking a cir-
cuit, of an energizing-coil for the switeh, and
a resistance which is normally out of eircuit,
but is included in circuit with the coil inde-
pendently of the position of the switeh by the
movement of the latter after it has started
to close.

2. In asurface-contact electric-railway sys-
tem, the combination with conductor-sections
sitnated in the roadway, of electromagnetic
switches for connecting the sections with the
source of supply, resistance included in eir-
cuit with each of the switeh-coils, and an
automatic switch for cutting said resistance
into and out of circuit.

- 8. In a surface-contact electric-railway sys-
tem, the combination with conductor-sections
situated in the roadway, of electromagnetie
switches for closing the circuit between the
sections and the source of supply, and a re-
sistance normally out of circuit, but which is
included in circuit after a switch-coil has
been energized.

4. In a surface-contact electric railway, the

combination with conductor-sections situated |

in the roadway, of electromagnetic switches
for closing the cireuit between the source
of supply and the sections, energizing-coils
on the switches permanently connected to
ground, and switches for automatically in-
creasing the resistance of the circuits of the
electromagnet-coils after the electromagnetic
switehes have started to close.

5. In a surface-contact electric railway, the
combination with conduetor-sectionssituated
in the roadway, electromagnetic switches for
closing the circuit between the source of sup-
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ply and the sections, energizing-coils on the
switches permanently connected to ground,
and a contact actuated by the core of the
magnet for short-circuiting a resistance when
the switch is open, and including it in circuit

"when the switch is closed.

6. Inasurface-contact electric railway hav-
ing a shunt piek-up, the combination with
working econductor-sections normally disecon-
nected from the feeder, of shunt-energizing
conductor-sections permanently connected to
ground through switch-coilg, contact-shoes
carried by the vehicle and making contact
with the sections, contacts actuated by the
switch for closing the circuit between the

-working conductor-sections and the feeder,

aud a resistance normally short-circuited, but
included in the switeh-coil circuit after the
switch has been energized.

7. In asurface-contact electric-railway sys-
tem, the combination with electrical con-
ductors for supplying current to the travel-
ing motors, of line-switches in the circuit be-
tween the sectional conductors and feeder or
source of supply, magnet-coils in shuant-cir-
cuits receiving the full, or substantially the
full, line potential for closing the line-
switches, special resistances in the shunt-cir-
cuits, and means whereby said special resist-
anee is out of cireuit when the corresponding
ling-switchis open, butautomatically brought
into eircuit when the line-switch is closed.

8. Thecombination with an electriec switch,
of an electromotive device for actuating said
switch, and means controlled by said motive
device independently of the position of the
switeh for reducing the amount of current
whieh flows through the energizing-circuit of
the motive device after it has imparted the
initial movement to said switch. ,

9. The combination with an electric switch,

- of an electromotive device foractuating said

switeh, and means controlled by the switch
for reducing the amount of current which
flows through said device.

10. The combination with a normally open
electric switch, of an electromotive device
adapted to quickly move said switch toward
its closing position, and means operating in-

“dependently of the position of the switeh

whereby a smaller current flows through said
electromagnetic device after the switch has
been moved than that flowing when said mo-
tive device has been moving said switeh.

11. The combination withan electriecswitch
which isrequired to be moved and maintained
for a time in the position to which it has been
moved, of an electromotive device for mov-

.ing said switch and maintaining it in the

desired position, and means controlled by
said switch whereby a smaller carrent flows
through said electromagnetic device after it
has moved said switch toward the desired po-
sition.

12. Thecombination with an electricswiteh
which is required to be moved and maintained
for a time in the position to which it has been
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moved, an electromotive device for moving
said switch and maintaining it in the desired
position, and means controlled by said switeh

“for reducing the current flowing through the

circuit of said electromotive device at any
time after it has imparted motion fto said
switch. _

13. In an electric-railway system, the com-
bination with afeeder, of a sectional working
conductor, a set of switches, each adapted to
close the cireuit between said feeder and a
section of said conductor, a set of electromo-
tive devices, each adapted to eontrol one of
said switches, and means operating independ-
ently of the position of a switech whereby a
smaller current flows through the circuit of
the electromagnetic device which operates
said switch after the switch has received its
primary actuation.

14. In an electric-railway system, the com-
bination with a feeder, of a return, a sec-
tional working conductor, a shunt-cireuit
from a point between the feeder and the car-
motors, through.a section of said energizing-
conductor to the return, a set of switches
each adapted to close a circuit between the
feeder and a section of said working condue-
tors, aset of electromotive deviceseach adapt-
ed to control one of said switches, and itself
controlled by said shunt-circuit, and means
whereby a smaller current flows through the
circuit of said electromotive device after the
switeh has received ifs primary actuation.

15. The combination withanelectrieswitch
whichisrequired to be moved and maintained
for a time in the position to which it has been
moved, of an electromotive deviece for mov-
ing said switeh and maintaining it in the de-
sired position, and a resistance which is cut
into the circuit of said electromotive deviee
independently of the position.of said switeh
by means of said switeh.

16, In an electric-railway system, the com-
bination with a feeder, of a sectional working
conductor, a set of switches each adapted to
close a cirenit between said feeder and a sec-
tion of said conductor, a set of electromotive
devices each adapted to control one of said
switches, and a set of resistances each of which
is adapted to be cut into the circuit of one of
said electromaguetic devices independently
of the position of the switech which it oper-
ates, by means of said moving parts during
the movement thereof. -

17. Thecombination with an electricswitch
adapted to be held normally open, an electro-
magnet for closing the said switch and hold-
ingitclosed for a time, and a resistance which
is cutb into circuit with a coil of said magnet
independently of the position of said switch
by means of a body which is moved by said
coil. : .

18. The combination with a normally open
electric switch, of an electromagnet for clos-
ing said switeh, a resistance in series with
the coils of said magnet, a secondary switch
normally closing a shunt around the said re-

S

sistance, said secondary switeh being also
controlled by said electromagnet,

19. The combination with an electric switch,
of an electromagnet for controlling the switch,
inshunttothecircuit controlled by the switch,
and a resistance which is inserted in series
with the coil of said magnet after the magnet
has moved the switch.

20. The combination with a primary elec-
tric switch, of an electromagnet for control-
ling the switch and in shunt to the circuit
controlled by said switch, a resistance, and a
secondary switeh which is controlled by the
sald magnet to insert said resistance in series
with the magnet-coil after the magnet has
moved the primary switch.

21. Thecombination with an electric switch,

of an electromotive device which controls said

switch, and a switch in the circuit of said de-
vice, which is also controlled by the move-
ment of the first switch.

22, The combination with a resistance hav-
ing a broken short-circuited connection, of a
switch which normally closes said connection,
an electromotive device in series with the re-
sistance, which device opens said switeh, and

a switeh in the circuit of said deviee, which.

is closed by the latter.- .

23. A sectional railway having switches
connecting its sections with the feeder, and
electromagnet - coils supplied with current
from the feeder, for operating said switches,
resistances in series with said coils, and hav-
ing broken short-circuited connections, and
switches normally closing said connections,

and opened by said coils when the latter are

energized to close the feeder-switches.

24. The combination with the feeder-
switches of a sectional-conductor electric rail-
way, of electromotive devices supplied with
current through eclosed feeder-switehes, to
close the advance switches as the car pro-
ceeds, resistances, and means for eutting one

of said resistances into the cireuit of an elec-.
tromotive device when the latter has actu--

ated its switch.

25. The combination with the feeder, of
conductor-sections, switches for connecting
the latter with the former, electromagnets
for actuating said switches, and supplied in
normal operation by current from the feeder,
and resistances which are cut into the circnits
of the respective magnet-coils by the respec-
tive switchesin closing, whereby the switches
are closed with certainty and positivenessand
held closed by only a small current.

26. In a railway, the combination with the
feeder, of conductor-sections, switches for
connecting the latter with the former, elec-
tromagnets for actuating said switches, and
supplied in normal operation by current from

-the feeder, collecting means carried by the

car, an independent source of low-potential
current which initially energizes an electro-

magnet when the feeder is not connected. to-

the conductor-section engaged by the collect-
ing means, and resistances which are cut into
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the circuits of the electromagnets by the

switches in eclosing, whereby only a low-po-

tential independent or auxiliary source of
current is required to initially energize the
magnets, and whereby during the progress.of
the car the switches are actuated with cer-
tainty and positiveness, and held closed by
only a small current.

27. In combination, a feeder, a conductor-
section, a feeder-switch for connecting the
section with the feeder, a second conductor-
section, said sections being adapted to becon-
nected by a car-collecting device, a coil con-
nected with the second section for closing
said feeder-switch, a resistance inthe circuit
of said coil, a switeh which normally short-
cireuits said resistance and is adapted to be
actuated by said coil toinclude the resistance
in series with the coil.

28. ‘The combination with the  feeder-
switches of a sectional-conductor railway, of
electromotive devices connected in branches
around the ear-motors and adapted to close
the feeder-switches, resistances, and means
for automatically inserting the resistances in
series with the electromotive devices as the
switch is closed. i

29. The combination with a feeder-switch,
of an electromotive. device for closing the
same, a resistance for the circuit of said de-
vice, which resistance is short-circuited by
the switch in its open position, and iscut into
the device-circuit by the closing movement
of the switch. ,

30. The combination with a feeder-switch,
of a coil for closing the same, and ‘a resist-
ance which is cut into the coil-circuit by the
closing movement of the switch.

31. The combination with an electricswitch,
of an electromotive device for closing the
switch, said device beingin the eircuit closed
by the switch, and a resistance which is cut
into circuit with the device by the closing
movement of the switch.

32. Thecombination with an electric switeh,
of an electromotive device for closing the
switch, which device is connected in the cir-
cuit closed by the switch, a resistance, and
means controlled by the switch whereby the
resistance is cut into the circuit of said de-
vice.

33. The combination with a toggle, of a
switch-piece mounted on an end of the tog-
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gle, and a second switch-piece mounted inter-
mediately the ends of the toggle.

- 34. Thecombination with an electricswitch,
of an electromotive device for actuating the
switeh, a resistance, and means controlled by
theswitch for cutting resistance in series with
the coils of the electromotive device.

35. The combination with an electric switch,
of an electromotive device for actuating the
switeh, a resistance, and means controlled by
the movement of the switch for cutting the
resistance in series with the coils of the elec-
tromotive device.

36. The combination with an electricswitch,
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of an electromotive device for actuating the -

switch, a resistance connected with the coils
of said device, and a shunt around the re-
sistance, which shunt is normally closed by
said switeh, but is opened when the switch is
actuated by said device.

37, The combination with a switeh pro-
vided: with contacts for controlling an elec-
trie ‘circuit, of an electromotive device for
moving said switch, a resistance, and an aux-
iliary contact carried by said switeh by which,
when the switeh is moved by the electromo-
tive device, the resistance is inserted in se-
ries with the coils of said device.

38. The combination with a switch for an
electric circuit, of an electromotive device
for actuating said switch, a branch from the
circuit of said device, a resistance in said
branch, and a switch in the cirenif of and con-
trolled by the coils of said device.

39. The combination with an electricswiteh,
of an electromotive device for moving the
switch, a resistance, and means controlled by
the electromotive deviee for cutting the re-
sistance in series with the coils of said de-
vice after the latter has moved the switch.

40. The combination with an electric switch,
of an electromotive device for moving the
switch, a resistance,and means whereby when
the device is energized it moves the switch,
and also inserts the resistance in series with
its own coils.

In witness whereof I have hereunto set my
hand this 13th day of October, 1897.

EDWARD M. HEWLETT.

Witnesses:
B. B. Huwuy,
M. H. EMERSON.

70

75

8o

85

go

95

I10C




