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To all whom it may cqnce?n:. |
Be it known that I, HexrYy K. GARDNER,

a citizen of the United States of America, and |

a resident of Providence, in the county of
Providence and State of Rhode Island, have
invented certain new and useful Improvements
in Automatic Electric Time-Switches,of which
the following is a specification. -

In United States Letters Patent No. 710,146,

issued to me September 30, 1902, is shown and

described certain novel improvements in auto- |

matic electric time-switches.

The object I have in view is to produce an
automatic time-switch possessing a greater
deoree of simplicity, efficiency, and accuracy
than may be found in apparatus in this class
as heretofore employed. |

To that end my present invention consists,

essentially, in the novel construction and ar-
rangement of the escapement or releasing
mechanism, combined with a revoluble elec-

tric switch or cut-out capable of being inter- |

mittently actuated and a clock-movement pro-
vided with adjustably-mounted slowly-revo-
luble dogs or pins adapted to engage with and
render operative the said releasing mechan-
ism at any predetermined time or hour, all as
will be more fully hereinafter set forth and
claimed. ' |
In the accompanying sheet of drawings,
Figure 1 is a side view of an automatic elec-

tric time-switch or cut-out embodying my

presentimprovement. Fig. 2isacorrespond-
ing partial frontview in enlarged scale, a por-
tion of the switch-casing being broken away,
the several parts being in the normal position.
Fig. 3 is a front view showing the tripping

dog or pin advanced sufficiently to depress the -

lower shoulder of the spring-pressed escape-
ment-lever into the path of the motor-actua-

ted escapement-wheel, the latter being re-

strained or held in check by the lower arm or
hook of said lever. IFig. 4 shows the dog
slightly advanced, thereby further depressing
the lever, and thus disengaging the hook por-
tion from the wheel, the latter then advanc-

ing a short distance until arrested by said

shoulder. Fig. 5 shows the relative or nor-

mal position of the parts when the dog or pin |

“portion 0.
' of the member b is pivoted the swinging

Jever and correspoﬁdihg sﬁbstantia,lly with

Fig. 2, the wheel meanwhile having moved
one-quarter of a revolution. Xig. 6 1satrans-

verse central section of the time-dial, &c., and

Fig. 7 is a partial side view of the dial.

A, again referring to the drawings, desig-
nates an automatic electric time-switch em-
bodying my present improvement. A suit-
able clock-movement C is:mounted on an up-
richt frame B, the lower portion of the latter
also carrying a revoluble motor-actuated elec-
tric switch and the: clock controlling device
for automatically releasing the switch at pre-
determined intervals of time. The switch
proper, D, represented in the drawings 1s
well known and need not be described in de-
tail. It has a fixed porcelain or other suit-
able non-conducting base B, to which are se-
cured the terminals or poles of the current-
conducting wires ¢ ¢, as usual. The switch
member D issecured to a revoluble shaft ¢, the
latter having a gear « fastened thereto, 1n
turn being driven by a larger gear o', actua-
ted by a spring-motor F in a well-known man-
ner. Thesaid frame Bisprovided with a front
vertical extension b, adapted to form bearings
for the switch and motor shafts. To the shaft
o is secured a four-toothed escapement-wheel
d. the same, as drawn, being located between
the adjacent faces. of said gear ¢’ and frame
(See Fig. 1.) To the upper end

spring-pressed bell-crank or escapement lever

/. The upper side of the horizontal arm of

said lever has a lug or shoulder 4 located at
or near its free end and an inclined or bev-
eled surface A’ leading thereto, as clearly
shown. The under side of saild arm 1s pro-
vided with a shoulder . The other arm of
the lever hasa hook 7 at its lower or free end.
The said members m and 2 are located 1n the
plane of travel of the teeth ¢ of the escape-
ment-wheel. - When the device is in the nor-
mal stationary position, as in Fig. 2, the elec-
tric circuit being open or closed, as the case
may be, the wheel ¢ is arrested or kept 1n

‘check by means of the hook <.

On the revoluble center spindle or shaft ¢
of the clock mechanism is mounted a suitably-

5o passes the upper shoulder of the escapement- | graduated time-dial p, arranged, say, to make
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one revolution in twenty-four hours. Said
cdial is or may be located above and in sub-
stantlally the same plane with the wheel ¢,
the long arm of the lever # heing adapted to
swing freely between the peripheries of said
members » and . The rear face of dial » is

provided with peripherally-arranged ratchet-

shaped teeth »'. (See Fig. 7.) The said teeth
may correspond in number with the number
of divisions or graduations on the dial. The
spindie ¢is further provided with one or more
yielding frictionally-mounted arms »’, cach
having a dog or pin » projecting therefrom
at 1ts outer end. The pin-carrying arm is lo-
cated immediately back of the dial and has a
tooth «+°, adapted to engage the ratchet-teeth,

thereby insuring that the dogs or pins » will

move 1n unison with the dial. By means of
this construction the relation of the pin or
dog » to the time divisions of the dial may
be readily changed or set by simply swinging
the arm ahead in the arrow direction to the
desired division, the latter corresponding to
the time at which the switch mechanism is to
be released or made operative. In thusswing-
ing the arm the latter may be sprung back-
wardly, (see dotted lines, Fig. 6,) therchy
temporarily disengaging its lug »° from the
atchet-teeth.  The arms may be supported

between or resisted by suitable yielding fric-

tion-disks #° in a well-known manner.

From the foregoing it is clear that when-
ever the pin » (previously set or adjusted to
correspond with the hour or time at which
the switch is to be actuated) in its movement
engages and depresses the iever 7 and passes
the shoulder % of the latter the escapement-
wheel will be released and permitted to re-
volve one-quarter of a revolution, thereby
automatically opening or closing the electric
circuit—that is to say, the first action of the
pin engages the beveled surface 4’ of the le-
ver, thereby swinging the latter downwardly
until the under shoulder . thereot lies in the
circular path of the wheel’s teeth z the hoolk
¢ at the same time being partly retracted from
the corresponding tooth, as shown in Fie. 8.
The further continued movement of the dial
to the position shown in Fig. 4 depresses the
lever to its limit, thereby releasing the hook
from the wheel, at which instant the spring-
motor I advances the wheel into engagement
with sald shoulder 7, thus closing the short
space 7" and arresting the wheel’s movement.
Now when the pin or dog 7 passes over the

shoulder 4 the spring s pressing upon the |

lever operates to instantly swing the latter
upwardly to its limit, thereby also swinging
the hoolk 7 into position slightly in advance of
the wheel’s movement, so that the tooth 7,
previously in engagement with shoulder .
1s positively arrested by the hook already in
position, thus insuring, say, one-quarter of a
revolution of the wheel and switch, as shown
in Fig. 5, the position of the lever being the
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same as represented in Fig. 2, the shoulder
7. then being above the path or orbit of the

- wheel, thus completing the operation.

I make no claim, broadly, herewith to in-
termittingly - actuated time-switch mechan-
1sm, as devices of this type have been pro-
cluced prior to my present invention.

By means of the construction and arrange-
ment of the device represented herewith the
switch 1s rendered more positive and reliable
In opening and closing an electric cirenit, it
1s more quickly and easily adjusted, and ca-
pable of being actuated with a less degree of
operative force or power imparted from the
clock or time mechanism employed.

As the members comprising the present in-
vention are comparatively few and simple in
construction, it tollows that the cost of the
same may be correspondingly reduced.

I claim as my invention——

I. In an automatic electric time-switch, the
combination with a clock or time train, suit-
ably-mounted tripping or releasine members
traveling in unison therewith and a motor-
actuated switch, located in an electric circuit,
arrangecd with respect to said releasing mem-
bers, of a toothed wheel ¢ movable with the
switch, and a two-arm spring-pressed escape-
ment-lever # mounted on a fixed pivot, said
arms being arranged at substantially rieht
angles to each other, the upper arm being
substantially horizontal and provided with op-
positely-disposed shoulders and interposed
between and arranged to be intermittingly
engaged by said tripping members and the
teeth of wheel , the other arm heing sub-
stantially vertical and having a hook at its
lower or free end adapted to be swung into
anct out of operative engagement with the

toothed wheel, substantially as described.

2. In an automatic electric time-switch, the
combination with traveling adjustably-mount-
ecd pins or tripping-dogs % and a switch hayv-
Ing a motor-actuated revoluble escapement-
wheel ¢ provided with teeth, of a swinging
two-arm spring-pressed lever #arranged to
engage sald teeth and to be depressed by the
action of said dogs; the free end of the up-
per arm of said lever having a beveled sur-
face /' terminating in a shoulder / arranged
in the path of said dogs, the under side of
the arm having a shoulder s adapted when
the lever is depressed to encage with a tooth
of the wheel and arrest its forward move-
ment, and having the other arm of the lever
terminating in a hook 7 in normal engage-
ment with a tooth of the wheel, substantially
as hereinbefore described.

3. In an automatic electric time-switch, the
combination with the motor-actuated toothed
or escapement wheel ¢ arranged to revolve
In unison with the switch proper,of the spring-
pressed bell-crank escapement-lever # having

1ts lower arm provided with a hook 7 in nor-

mal engagement with a tooth of said wheel to
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 restrain the latter against rotation, and hav-

10

ing the under side of the other or horizontal
arm of the lever provided with a shoulder m
adapted to engage the wheel and arrest its for-
ward movement immediately succeeding the
release of said hook from the wheel, a clock-
actuated time tripping member n revolving in

-unison with the clock mechanism, and an in-

clined way A’ formed on the upper side of

the horizontal arm of said lever 7 located in

the path of said member », whereby the lat-

)

ter depresses the lever to place the shoulder

m 1n position to be engaged by the wheel
while thesald hookis being released, substan-

tially as desecribed. 15

Signed at Providence, Rhode Island, this
18th day of December, 1903. |

 HENRY K. GARDNER.

Witnesses:
- Gro. H. REMINGTON,
- Carvin H. Brown.
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