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To all whom it may concern:
Be it known that I, SamurL B. STEwART,
Jr., a citizen of the United States, residing at
Schenectady, county of Schenectady, State of
5 New York, haveinvented certain new and use-
ful Improvements in Time-Limit Devices for
Electric Switches, of which the following is a
specification.
My invention relates to improvements in
1o electric switches, and more particularly to
such electromagnetically-actuated switches as
are used in sectional third-rail or surface-con-
tact railway systems.
In surface-contact railway systems or sec-
15 tional third-rail systems in which electromag-
netic switches are used for the purpose of con-
necting the feeder to the successive sections
of the working conductor or to the successive
contact-studs great difficulty has heen experi-
2o enced due to the loss of current from the open-
ing of the switches caused by slight obstruc-
tions on the third-rail or surface-contact studs,
which will make the contact shoe or shoes car-
ried by the car jump and break contact. Such
25 slight obstructions as small pieces of wood or
stone, also sleet and snow collected on the
third-rail or on the surface-contact studs, will
cause the collector-shoe carried by the car to
jump. Insystemsin which the actuating-coil
30 of the electromagnetic switch is connected in
shunt to the car motor or motors the said ac-
tuating-coil is of such a high resistance that
it takes a comparatively small current to ac-
tuatesaidcoil. Therefore it takes a compara-
35 tively slight obstruction to cause a loss of con-
tact between the collector carried by the car
and the sectional conductor.
The object of my invention is to prevent the
switches from opening due to a temporary loss
40 of current or due to the jumping of the car-
collector, so as to break contact with the sec-
tional conductor, but to allow said switch to
open automatically at a predetermined length
of time after the collector carried by the car
45 has left the section of working conductor con-
trolled by said electromagnetic switch.
My invention consists, broadly, in combin-
ing with a switch of the character described a

time-limit device which will operate to main-

tain the switch in its closed position for a pre- 50

determined time after the actuating means
has become inoperative.

More specifically stated, my invention con-
sists of a switeh so constructed and arranged
that the means for closing said switch actu- -3
atesa mechanism which renders a tripping de-
vice inoperative while said closing means is
operative, but allows the tripping device to
operate to release a means for causing said
switch to open at a predetermined time after 6o
the switch-closing means has been rendered
inoperative. ’

In the drawing I have shown an electro-
magnetic switch, such as is commonly used on
sectional third-rail railway systems, equipped 65
with my invention.

Retferring now to the drawing, A represents
a switch comprising laminated strips of con-
ducting material attached to the core C of the
solenoid B and operating against the fixed 70
contact-blocks . The solenoid B is wound
on the non-magnetic spool 7 and is inclosed
in the magnetic casing D, supported on base
G, which is made of insulating material. The
cover K of the magnetic casing D carries a 73
projection ¢, which forms a stationary core
for the switch-actuating coil B. A disk ¢, of
non-magnetic material, is inserted between
the projection or stationary core ¢ and the
movable core C to prevent the movable core 8o
from sticking to the stationary core when the
solenoid is deénergized.

Slidably mounted on the rod ¢, which con-
nects the core C with the switch-hrush A, is
an armature ¥, which is aftracted into the 8g
solenoid B with the core C whenever said
solenoid is energized. A washer ¢/, of non-
magnetic material, is inserted between the
core Cand the armature F to prevent the lat-
ter from sticking to the former. 9o

A vertical plate H, of insulating material,
is rigidly attached to the under side of the
supporting-base G and forms the support for
the independent switch-holding mechanism,
which will now be described. A toggle-lever 95

&', one link of which is pivoted to plate H at
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m® and the other link of which is pivoted to
the switch A at %, carries a lug ¢°, which is
engaged by a catch ¢’ on one end of the lever
o', pivoted at m” to the base-plate H when the
toggle is moved into the position shown in
the drawing—that is, when said switch A is
closed. The lever &' is held in its operative
position against the stop o° by means of the
spring §*. The lever 5, pivoted to the plate
H ats/, is normally held against the stop o' by
means of the spring s’ except when moved by
the action of the tripping mechanism, at which
time the lower end of the said lever rides up
on the cam-surface # and moves the lever &
against the action of the spring ¢°, thereby
releasing the lug & from the catch . The
tripping mechanism comprises a disk », car-
ried by the axle p, supported in bearings in
the base G. The disk » has gear-teeth on its
periphery which engage with similar teeth on
thepinions®’. The pinion +*is loosely mounted
on the rigid shaft o, but is connected there-
with through the spring s. The said pinion
7 1s rigidly connected with the disk#', which
is also loosely mounted on the rigid shaft o
and carries a pin ', which operates in a slot
in one end of the lever 7. The said lever is
pivoted at 2 toa lug projecting from the cas-
ing D. The other end of said lever 7 is slot-
ted to allow a pin #n, carried by the armature
F, to operate therein.
upper end of the lever 4 is an extension 7°,
which is held in the position shown by means
of the leaf-spring ¢ and is adapted to coact
with the lug #, carried by the disk #.

The operation of the device will now be de-
scribed. Considering the coil B energized,
the various parts would be in the positions
shown in the drawing. Now suppose the coil
Bbecomes desnergized, the armature F would
tend to drop away from the core C; but the
core C and the switch A would be maintained
in the position shown—that is, with the switch
A closed—since the catch o°, carried by the
lever §', is maintained in engagement with the
Tug & by means of the spring §* until released
by the tripping mechanism. ~Asthe armature
F moves downward and away from the core
C the disk #/, together with the pinion ¢%, will
be turned on the shaft o in a right-handed di-
rection, assisted by the spring s, which will
tend to unwind. The disk # will be turned
in a left-handed or counter-clockwise direc-
tion, causing the lug ¢ tc engage with the ex-
tension 4° on the upper end of the lever b,
thereby causing it to move to the right and
throwing the lower end of said lever to the
left against the action of the spring ¢ and
causing it to ride upon the cam-surface ¢ of
the lever §', thereby moving said lever about
m? as a pivot against the action of the spring
&, so as to release the lug «*from the catch ¢’
of the lever ¥, thereby allowing the switch A
to open. A predetermined retardation of the
tripping device is obtained by mounting air-

Pivoted at p” to the
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vanes ¢ on the disk ». - The above-described
movement of the disk » in a counter-clock-
wise direction carries the lug ¢ far enough to
allow it to pass beyond the extension b* after
thelever b has been moved to cause the switch-
holding lever %' to release the toggle « and
allow the switch A to open. After the lug?
has moved past the extension 4° the lever 4 re-
turns to its normal position against the stop
o' by the action of the spring s" and allows
the lever &' to be returned to its normal posi-
tion against the stop ¢° by the action of the
spring §°, thereby returning the switch-hold-
ing parts to their normal position, so that
they will operate to hold the switch A closed
the next time it is moved into its closed posi-
tion by the action of the coil B. As the ac-
tuating-coil of the switch A is resénergized the
core C is drawn into the said coil, thereby
closing the switch A, the lug o, carried by
the toggle-lever,moving into engagement with
the catch «*, so as to hold said switch closed.
At the same time the armature F is drawn
into said coil, thereby causing the pinion #*
and disk 7' to be turned counter-clockwise and
wind up the spring s. This movement causes
the disk # to be turned in a right-handed di-
rection, and the lug ¢ is moved back into en-
gagement with the extension ° of the lever b,
but a movement of the lug # in this direction
will not cause a corresponding movement of
the upper end of the lever b, since the exten-
sion &* is so pivoted to the said lever ) as to
allow afree movement of the extension against
the action of the spring ¢ without moving the
lever » when said lever is resting against the
stop o/. If the actuating-coil B is again de-
energized, the operation of the time-limit de-
vice will be repeated, as above described. It
will therefore be seen that a momentary de-
energizing of the coil B will not operate to
open the switch A, and the said switch cannot
open until a predetermined time has elapsed
after the deénergizing of said coil.

Although I have shown my invention as
applied to an electromagnetically - actuated
switch, such as is used in sectional third-rail
systems, I do not intend to limit the appli-
cation of my time-limit device tosucha switch,
since the time-limit mechanism is equally ap-
plicable to electric switches independent of
the particular means used for closing the
switeh or for holding it closed.

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

1. In combination, a switch, means for clos-
ing said switch, an independent means for
holding said switch closed and for maintaining
said switchin its closed position for a definite
predetermined length-of time after said clos-
ing means has become inoperative.

2. In combination, a switch, electromag-
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opening for a definite predetermined length of
time after the electromagnetic means has been
desnergized.

3. In combination, an electric switch, elec-
tromagnetic means for closing said switch and
maintaining it closed, independent means for
holding said switch in its closed position, and
means for controlling said independent means

so as to allow said switch to.open at a certain’

time after. said electromagnetic means has
been rendered inoperative.

4. In combination, a gravity-opened, mag-
netically-closed switch, independent means for
holding said switch in its closed position, and
means for tripping said holding means to al-
low said switch to open at a predetermined
time after the actuating-coil of said switch has
been deénergized.

5. In combination, a switch, an actuating-
coil for said switch, an independent device for
holding said switch closed, a tripping device
for said switch-holding device, and a time-lag
mechanism set in operative position by the
actuating-coil of said switch and released when
said coil is degnergized so as to trip said inde-
pendent switch-holding device at a predeter-
mined length of time thereatter.

6. In combination, a switch, electromag-
netic means for closing said switch, independ-
ent means for maintaining said switch in its
closed position, and means for tripping said
independent means when a certain length of
time has elapsed after the said electromag-
netic means has become inoperative.

7. In combination, a switch, an actuating-
coil for said switch, a catch tor holding said
switch in its operative position after the
switch has been moved into said position by
its actuating-coil, a tripping device for said
catch which 1s rendered inoperative so long as
said actuating-coil is energized, and means

8

for preventing said tripping device from op-
erating to allow said switch to open until a
predetermined length of time has elapsed after
the said actuating-coil has been deénergized.

8. In combination, a switch, an actuating--

coil for said switch, independent means for
holding said switch in its closed position, and a
tripping device for said independent holding
means, said tripping device being rendered
inoperative while said actuating-coil is ener-
gized and being rendered operative so as to
trip said independent holding means at a pre-
determined length of time after said actuating-
coil has become desnergized.

9. In combination, a switch, means for actu-
ating said switch, a catch for holding said
switch in its operative position after the switch
has been moved into said position by said
actuating means, a tripping device for said
catch which is rendered inoperativeso long as
the switch-actuating means is operative, and
means for operating said tripping device at a
predetermined timeafter the switch-actuating
means has been rendered inoperative.

10. In combination, a switch, means for
actuating said switch, independent means tor
holding said switch in its operative position,
and means operated by said switch-actuating
means for rendering said independent switch-
holding means operative, said means being re-
leased so as to render said independent switch-
holding means inoperative at a predetermined
length of time after the switch-actuating
means has been rendered inoperative.

In witness whereof 1 have hereunto set my
hand this 29th day of May, 1902.

SAMUEL B. STEWART, Jx.

Witnesses:
Bexsamiy B. Huow,
Herex OrForbp.
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