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To all whom it may concermn:

Beit known that I, HENRY J. COGSWELL, a
civizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
nseful Improvementsin Automatic Electrical
Switches, of which the following is a specifi-

cation. |
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 This invention relates toan automatic elec-
trical switeh that is actuated for opening and

closing a circuit at predetermined times by a
clock-movement. | |
The object of the invention is the produc-

tion of a compact switeh of this nature that
is simple to set for operating at the desired

moments and that has a strong and durable

mechanism which will surely open and close
a knife-switch many times with a very rapid,
powerful, and extended movement.

In the embodiment of the invention illus-
trated by the accompanying drawings an or-
dinary striking marine movement provided

“with a lettered rotating dial that is so geared

with the time-train thatit makes one rotation
in twenty-four hours is mounted upon an in-
sulating-base and inclosed in a suitable case.
This dial is fitted with adjustable trips that
may be set by moving theindicating-pointers

—_—— o ———

in front for causing the release of the strik-

ing-train at the desired moments. Geared so
1s.t0 be rotated rapidly by the striking-train
spring is a crank that is connected with the
free end of a knife-switeh., Attached to the

crank are stop-arms that engage with catches |

operated by the striking-train, and when the
striking-train is released the catches are tem-
porarily withdrawn from the path of the arms,
allowing the crank to make a semirevolution.
The trips, which rotate with the dial, can be
set to cause the release of the striking-train
twice in twenty - four hours, and when the
crank is half-rotated in one direction by the
striking-spring the switch-blades are thrown
from engagement with the contact-posts for
opening the -cireuit, and when the crank is
moved the other half of its revolution after
the next release of the striking mechanism
the knife-blades are brought into engagement
with the contaet-posts and close the circuit.

Figure 1 of the views shows a front eleva-
tion of the switch with the circuit closed, the

erank-arm catehes,

‘broken away to show how the dial is geared

with the time-train. Fig. 2 is a view of the
back of the switch with the circuit closed, the
case being cut in section to show the mech-
anisms. Fig. 3 is a similar back view with
the circuit open. Fig. 4isa view of theback
plate of the clock - movement, showing the
Fig. 5isan edge view of
the erank-arm catches and connected parts.
Fig. 6 is a view illustrating the trip and the
striking-train-releasing mechanismj;and Hig.
7 is a sectional view of the dial and trip,
showing the connection of these parts with
the setting-pointers. - |
" The case 1, which surrounds theswitch,may
he made of iron, brass, or wood, or any de-
sired material; but the base 2 1s forined of 1n-
sulating material, preferably slate. Fastened
to the upper face of the insulating-base is an

ordinary striking marine movemens, and as’

the arrangement of the gears, pinions, and

springs is common they are not shown in de-

taill. | |
The arbor 3, Fig. 1, is that to which the
minute-hand is usually attached.

the time-spring 5 through the intermediate
gears and pinions of the common time-train,
so as to make one complete rotation each
hour.

55,

6o

This ar-
bor and the pinion 4, fast to it, are driven by

8o

The pinion 4 meshes with a gear 6,to

which is attached a pinion 7, that meshes with

a gear 8, fastened to a sleeve 9, that 18 loosely
mounted upon the arbor 3. The gear 8 and
sleeve 9 make one rotation every twelve
hours, and usually to this sleeve an hour-
hand is attached. In this switch a gear 10
is fastened to the sleeve 9, and meshing with
this is a gear 11, that has twice as many teeth
as the gear 10. Therefore the gear 11 makes
one rotation every twenty-four hours in a di-
rection reverse to the ordinary movement of
clock-hands, Fig. 1. -

~ Fastened to the gear 11 is the dial 12, which
is marked with numerals representing twelve
houars before and twelve hoursafter meridian.
A sleeve 13 extends through the dial and at-
tached gear, and fastened to this sleeve in

front of the dial is a pointer 14, while fas-

tened to this sleeve back of the gear is a disk
15, with an inwardly-projecting pin 16. Ex-
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tending through the sleeve 13 is a sleeve 17,

cover being removed and a portion of the dial | and fastened 0 this latter sleeve in front of
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the dial is a pointer 18, and fastened to it
back of the disk 15 is a disk 19, with an out-
wardly-projecting pin 20, Fig. 7.

The pointers are fastened upon the sleeves
in such positions as will indieate the loeation
of the pins, and the sleeves and the disks
move with the pointers independently of the
dial for adjusting the pins; bnut they are so
held by friction that the pointers and pins
rotate with the dial when driven by the time-
train. The pointers by this arrangement may
be turned to any hours, and the pins will then
be so located that when those hours arrive
opposite the index-hand 21 at the top, Fig. 1,
the pins will be in position to trip the strik-
ing-train release. The dial and the dial-gear,
with the pointers and trip-pins, are mounted
In a4 common manner upon a stud projecting
from the front plate 22.

Pivoted to the front plate near one edge is
a bar 23, Fig. 6. This bar extends across the
front plate, back of the dial and dial-gear, in
the plane of the pins 16 and 20, Fig. 7, and
directly above the pins the bar has a wedge-
finger 24, that is adapted to be engaged by
each pin as it comes around with the dial, so
as to lift the bar. The bar is raised to its
highest point when a pin reaches its highest
position, which is direetly below the index-
hand, aud after the highest position of the
pin has been reached the continued move-
ment of the dial carries the pin from under
the wedge-finger and allows the bar to drop
down.

The bar when lifted strikes and raises the
end of a wire 25, that projects from the arbor
206, from which extends a wire 27. When
this arbor is rocked by the lifting of the bar,
the wire 27 engages the wire 28, projecting
from the arbor 29, and so rocks that arbor
that the stop-wire 30 is withdrawn from in
front of the stop-pin on the gear 31, and the
pawli 382 1s lifted from a noteh of the count-
wheel 83, that is mounted upon the arbor 34
of the striking-spring 62. At the same time
the wire 36 is lifted from a depression to the
higher part of the striking-period cam 37, Fig.
6. All of these parts which are thus moved
by the iifting of the bar when the latter is

engaged by the trip-pins are formed and ar-

ranged exactly as in a well-known striking
marine movetnent.

The arbor 38 of the second gear that is
driven by the gear 39 on the arbor of the
striking-spring is extended through the back
plate 40. Fastened to this arbor outside of
the back plate is a disk 41, that has a pin 492
projecting from one face and a pin 43 pro-
jeeting from a diametrically opposite point
of the other face, Figs. 4 and 5.

Levers 44 and 45 are pivoted to the back
plate, with the end of the former extending
on one side of the disk and the end of the
latter extending on the other side of the disk
in the paths of the pins. The upper end of
the lever 44 engages a pin 46, that projects

from a cateh 47, whieh is pivoted in a mortise |

f

in a block 48, attached to the back plate, and
the upper end of the lever 45 is arranged to
engage a pin 49, that projeets from a catch
50, that 1s also pivoted in the mortise in the
block. The pins 46 and 49 extend through
slots cut in the bloek for that purpose, and
they are, besides being engaged by the upper
ends of the levers, engaged by the ends of a
spring 51 1n such manner that the upper ends
of the catches are normally forced out of the

mortise in the block and the outer ends of

the levers are forced down, Fig. 4.

When the striking mechanism is released,
the disk 41 is rotated by the striking-train
and the pin 42 on one face oscillates the lever
44 and causes 1t to draw the upper catch 47
Into the mortise, and then the pin 43 on the
other side of the disk oscillates the lever 45
and caunses it to draw the lower eateh 50 into
the mortise in the block. The upper cateh
1s first drawn in by one lever and thrown out
by the spring, and then the lower cateh is
drawn in by the other lever and thrown out
by the spring, Fig, 4.

Fastened to the arbor 34, to which one end
of the striking-spring is attached, outside of
the back plate, isa gear 52, and mounted upon
a stud in position to mesh with the gear 52 is
a gear 53. Secured to the gear 53 is a erank
54, which has outwardly-extending stopping-
arms 99, lying in the plane of the catches 47
and 50, Figs. 2 and 3.

The tension of the striking-spring upon the
arbor 34 through the gears 52 and 53 tends
to rotate the crank, which is temporarily held
fromn rotation by the engagement of one or
the other of the stop-arms with the catches.
When the cateh 47 is withdrawn from the
path of an arm by the movement of the lever
44, that arm drops onto the catch 50. As the
catch 50 is being drawn into the block the
cateh 47 is again thrown out, so that when
the cateh 50 is completely withdrawn from
under the arm the crank-is free to be rotated
until the other arm is stopped by the cateh
47. T'he gear 52 is larger than the gear 53,
so that the motion of the crank will be accel-
erated, and there are two catches, so that one
will surely be returned into position for stop-
ping an arm when the crank rotates. A leaf-
spring 56 is attached to the bloek in position to
prevent the arms from rebounding when they
strike a catch and also from vurning back-
wardly when the striking-spring is being
wound up, Figs. 2 and 8.

Fastened to the under side of the insulit-
ing-base is a knife-switch of suitable elec-
trical capacity. In the form shown the blades
o7 are pivoted to binding-posts 58 and are
adapted to be moved on their pivots into and
out of contact with the posts 59. There may
be any number of blades, and they are con-
nected at the free ends by an insulating-head
60 in the usual manner, Figs. 1, 2, and 3.

A link 61 connects the crank with the insu-
lating - head at the free end of the knife-
switch. When the crank stands upwardly,
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as in Fig. 2, the link holds the knife-switeh,

50 that the blades complete the circuit be-
tween the binding-posts, and when the crank:

is thrown to its lower position, Ifig. 3, the
link forces the blades from the contact-posts,
so as to open the circuit. The crank-arms
of such length that a semirevolution gives a
long throw to the switch-blades, causing an
extended break, and the erank-arm is rotated
so rapidly by the gearing under the influence
of the striking-spring that the break of the
cireuit is accomplished exceedingly quick.
By the employment of two catches the upper
one is sure to be returned to position for stop-
ing an arm when the crank is thrown, for an

arm after being released from the npper catch

has a slight dwell on the lower cateh. The
catches are made exceedingly strong, for a
hard blow is imparted to them when the crank
revolves and they are employed in stopping
an arm. Theblock whichsupports the catches
is so connected with the back plate that it
rests upon the insulating-base, and the blows
received by the catches from the arms are re-

sisted by the base and not directly by the

clock-movement. o

The pointers in frout of the dial may be
set so that at any predetermined two hours
of the day or night the trip-pins will lift the

< bar that releases the striking mechanism and
"allow that mechanism to withdraw the catches

from beneath the stop-arms, so that the strik-
ing-spring will throw the crank and alter-
nately open and close the knife-switch. The
parts arranged in this manner are very strong
and very durable. The mechanisms are sure
in action, and a very quick and extended

break is eiven to a switch of the approved
form, so that circuits with large currents can
be operated automatically with safety by one

of these switches. The mechanisms are com-
pact and not complicated.

I ¢laim as my invention— o

1 Anautomaticswitch consisting of a time-
train, a spring for driving the time-train, a
time-indicating dial rotated by the time-train,
4 trip adjustable independently of and also
rotationally movable with the dial, a strik-
ing-train, a spring withits outer end arranged
for driving the striking-train, stop mechan-

ism holding the striking-train and adapted to

be moved by the trip to periodically release
the striking-train; a crank connected with
and rotated by the inner end of the striking-
train spring, a catch temporarily holding the
crank and moved by the striking-train for
releasing the erank and allowing 1t to be ro-
tated by the striking-train spring, and switch-
blades connected to the erank, substantially
as specified.

9. Anautomaticswiteh consistingofatime-
train, a spring for driving the time-train, a
time-indicating dial rotated by the time-train,

a trip adjustable independently ot and also

movable.with the dial, pointers
the

rotationally
in front of the dial and connected with

I
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trip, a striking-train, a spring with 1ts outer

end arranged for driving the striking-train,
stop mechanism holding the striking-train
and adapted to be periodically moved by the
trip to release the strikio g-train, a erank con-
nected with and rotated by the inner end of

the striking-train spring, a catch temporarily

holding the ¢rank and moved by the striking-
train for releasing the erank and allowing it
to be rotated by the striking-train spring,and
switch-hlades connected to the crank, sub-

stantially as specified.

3. An auntomaticswiteh eonsistingof atime-
train, a spring for driving the time-train, a

rotary time-indicating dial, gears connecting

15

80

the dial with the time-train, a trip adjustable -

independently of and also movable with the

dial, a striking-train, a spring with its outer

end arranged for driving the striking-train,

stop mechanism holding the striking-t rain
and adapted to be periodically moved by the
trip to release the striking-train, a erank con-
nected with and rotated by the inner end of
the striking-train spring, a catch temporarily
holding the crank and moved by the striking-
grain for releasing the erank and allowing 1t

10 be rotated by the striking-train spring,and

switech-blades connected to the crank, sub-
stantially as specified. |

time-indicating dial rotated by the time-train,

disks adjnstably connected to and movable

with the rotary dial, trip-pins projecting from
the disks, pointers in front of the dial con-
nected with the disks, a bar adapted to be

moved by the trip-pins, a striking-train, 4

spring with its outer end arranged for driv-

ing the striking-train, stop mechanism hold-
ing the striking-train and adapted o be peri-

odieally moved by the bar to release the strik-

ing-train, a crank connected with and rotated
by the inner end of the striking-train spring,
a cateh temporarily holding the erank and
moved by the striking-train for releasing ihe
erank and allowing it to be rotated by the
striking-train spring, and switch-blades con-

nected to the erank,substantially asspecified..

5. Anautomaticswiteh consisting of atime-
train, a spring for driving the time-train, a
rotary time-indicating dial, gears connecting

QO

. 95
4. Anautomaticswitch consistingof atime-
train, a spring for driving the time-train, a

FOO
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115

the dial with the time-train, sleeves extend-

ing through the dial, pointers fixed to the

sleeves in front of the dial, disks fixed to the

plate in the plane of the pins, a striking-train,
a spring with its outer end arranged for driv-
ing the striking-train, stop mechanism hold-

ing the striking-train and adapted to be pe-
riodically moved by the lifting of the bar to
release the striking-train, a ecrank connected

with and rotated by the inner end of the strik-
ing-train spring, a catch temporarily holding

the cerank and moved by the striking-train

for releasing the crank and allowing it to be

sleeves back of the dial, trip-pins projecting
from the disks, a bar pivoted to the front

120

125
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rotated by the striking-train spring, and
switch-blades connected to the crank, sub-
stantially as specified. -

0. Anautomaticswitch consisting of a time-
train, a spring for driving the time-train, a
time-indicating dial rotated by the time-t ain,
a trip adjustable independently of and also
rotationally movable with the dial, a strik-
Ing-train, aspring with its outerend arranged
for driving the striking-train, stop mechan-
Ism holding the striking-train and adapted
to be periodically moved by the trip to re-
lease the striking-train, gears connected with
the inner end of the striking-train spring, a
crank rotated by the gears, a catch tempo-
rarily holding the crank and moved by the
striking-train for releasing the crank and al-
lowing it to be rotated by the striking-train
spring, and switch-blades connected to the
crank, substantially as specified.

/. Anautomaticswitch consisting of a time-
train, a spring for driving the time-train, a
time-indicating dial rotated by the time-trai I,
a trip adjustable independently of and also
rotationally movable with the dial, a strik-
Ing-train, a spring with its outerend arranged
for driving the striking-train, stop mechan-
1smn holding the striking-train and adapted
fo be periodically moved by the trip to re-
lease the striking-train, a crank connected
with aud rotated by the inner end of the
Striking-train spring, stop-arms connected
with the crank, a catch temporarily holding
the arms and moved by the striking-train for
releasing the crank and allowing it to be ro-
tated by the striking-train spring, and switch-
blades connected to the erank, sabstantially
as specified.

3. Anautomaticswitch,consisting of a time-
train, a spring for driving the time-train, a
dial rotated by the time-train, a tri p movable
with the dial, a striking-train, a spring for
driving the striking-train, stop mechanism
holding the striking-train and adapted to be
periodically moved by the trip to release the
striking-train, a erank rotated by the strik-
Ing-train spring, stop-arms connected with

669,477

the crank, a cateh for temporarily holding the
crank against rotation, a catch for stopping
the rotation of the crank, a catch-moving
mechanism operated by the striking-train,
and a switch connected with the crank, sub-
stantially as specified.

9. Anautomaticswiteh,consisting of a time-

‘train, a spring for driving the time-train, a

dial rotated by the time-train, a trip movable
with the dial, a striking-train, a spring for
driving the striking-train, stop mechanism
holding the striking-train and adapted to be
periodically moved by the trip to release the
striking-train, a crank rotated by the strik-
ing-train spring, stop-arms connected with
the crank, a catch for temporarily holding
the crank against rotation, a cateh for stop-
ping the rotation of the crank, a spring for
moving the catches outwardly, levers for
withdrawing the catches, cam-pins revolved
by the striking-train for operating the levers,
and a switch connected with the erank, sub-
stantially as specified.

10. An automatic switch consisting of a
clock havingatime-trainand a striking-train,
springs for driving the trains, a erank con-

| nected to and rotated by one of the springs,

acatch temporarily holding the crank against
rotation, mechanism periodically moved by
one of the springs for withdrawing the cateh
from the crank, and a knife-switch connect-
ed to the crank, substantially as specified.

11. An automatic switch consisting of a
time-train, aspring fordriving the time-train,
a striking - train, a spring for driving the
striking - train, a trip connected with the
bime-train for periodically releasing the strik-
ing-train, a crank connected with the inner
end of the striking-train spring, a cateh tem-
porarily holding the erank and moved.by the
striking-train spring for releasing the crank,
and a knife-switch connected to the crank,
substantially as specified.

HENRY J. COGSWELL.
Witnesses:
H. R. WiLLIAAS,
C. E. BUCKLAND.
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