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To all whom it may concerm:

Be i1t known that I, HENRY K. GARDNER, a
citizen of the United States of America, and a
resident of Providence, in the county of Provi-
dence and State of Rhode Island, have in-
vented certain new and useful Improvements
in Automatic Eleetric Time-Switches,of which
the following is a specification.

"\/Iy,m_venblon relates to improvements in
automatic electrie time-switehes for control-
ling electric circuits, the device.being more

particularly adapted for use in connection

with electrie-lighting circuits, where it is de-
sired to make or close the circuit at eertain
predetermined times or intervals, thereby au-
tomatically lighting the electric lamps in the
circuit, the device bemw also employed for
breaking the electric circuit at certain other
predetermined times, thereby automatically
extinguishing the lights in said circuit.

While, as just stated, my improved electric
time-switchisadapted for usein electric-light-
ing circuits, it is also well adapted for usein
electuc cireuits used forother purposes, where
the electric current is to be switched on or off
at certain prearranged times or for any par-
ticular length of time,

My invention consists, essentially, in the
combination, with motor-actuated or mechan-
ically-movable switch member and-cloek or
time mechanism detached from said switeh,
of a suitably-graduated time-dial adJustably
mounted on a,nd adapted torevolve in unison
with the center or time spindle of said clock,
time-tripper members adjustably secured to
and revolving with the said time-dial, and
normally stationary releasing mechanism con-
nected with said switeh having a member
thereof arranged in the path of and adapted
to be engaged by said moving time-trippers
at pr edetelmmed intervals of time, all as
will be more fully hereinafter set forth and
claimed.

In carrying out my mventwn Iemploy any
first - class clock-movement, preferably one

havingan ‘“‘eight{-day wind. Z Combined with

sald clock-movement and wholly detached
and disconnected from it I also provide a
suitably - mounted intermittently-revoluble
switch, adapted to be directly actuated by an

independent spring and gear train or weight,

this latter being released by interposed novel

:

‘sition.

escapement mechanism controlled by suit-
able fingers or *‘ trippers” mounted upon and
moving in anison with the revolving ‘“ center”

P tlme spindle of the clock meehamsm

In the accompanying three sheets of draw-
ings, illustrating one form of my improved
antomatic electric time-switeh, Figare 1 is a
front view of the complete device. Fig. 2 is
a corresponding side view. Fig. 3 is an en-
larged transverse section and elevation taken
substantially on line x x of Fig. 2, showing
the escapement mechanism in its normal po-
Fig. 4 1s a similar view showing the
relative position of the escapement-levers at
the instant the initial lever is depressed by
the revolving finger, the latter, however, be-
ing omitted, but shown in Fig. 1. Fig.5isa
similar view showing the initial lever re-
turned to its normal position, the fellow lever
being returned to its norma] position, shown
in Kig. 3, and the switech being correspond-
ingly rotated. Fig. 6 is a similar view show-
ing the levers again in the normal position
and relation, the switch being at the end of
1ts ﬂmvement or one-fourth of a revolution.
Fig. 7 is a corresponding side view of the es-
capement device. Iig. 8 is a horizontal sec-
tion taken on line 4 % “of Fig. 6. Fig. 91is a
rear elevation of the ** time-fingers” and dial.
Fig. 10 is a transverse sectional view taken
through the center of the dial and fingers.
Fig. 11 is a back view of one of the finger

members: and Hio. 12 is a side or edge view .
p, oy bon

of the same,.

in the drawings, A indicates myimproved
automatic electric time-switch as a whole
and as installed for service. :

I designa‘es a frame orstandard, to which
is secured a suitable clock-movement C, and
also having the several members constituting
theswitchand escapement mechanism mount-
ed thereon.

At acentral point belowand in substantial
alinement with the revoluble clock spindle
or shatt ¢ is located the revoluble switch-car-
rying shaft s*. This shaft is supported in
suitable bearings and has the usual insulated
switech member s secured thereon. At each
end of the switeh 18 secured a condueting-
plate u', having two laterally-separated con-
tact- pmb w 1. 'T'hese latter when in use are
1n contact with the usual yielding brushes 2’
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v', through which latter the electric current |

freely passes from one pole 2, via the pins u
u, &c., to the other pole in a well-known
manner.

E Indicates an insulated stationary disk or
plate carrying the several poles z. A suit-
able spring m, through which the switeh is
actuated, 13 adapted to be wound by a key
fitted to a shaft m? passing through a hole
formed in said plate E. A spur-gear m?, se-
cured to the switch-shaft, is rotated by means
of a fellow gear m’', controlled and actuated
by the spring m. Upon the shaft s*is also
secured an escapement-wheel K, having, as
drawn, a series of four pins farranged around
the rear side of its rim at equal distances
apart. ‘T'hese pins engage certain lugs or
dogs of the intermediate releasing-lever b,
soon to be described. 'The lever b is pivoted
at 0" and carries at its upper end or head two
short rearwardly-projecting pins 0* and b3,
the lower face of the former being beveled,
as clearly shown.
with two other stop pins or lugs 0 and b
These lugs are formed on the front face of
the lever, the former, 0% being located near
the fulerum and theother beiny intermediate
of the upper and lower lugs. The initial or
bell-crank lever ¢ of the escapement mech-
anism 18 located in a vertical plane parallel
with but just in the rear of said leverd. It
Is pivoted at a' to the standard B and has

a4 downwardly-extending arm «a®, to which is

attached a retracting-spring ¢'. The face of
the lever adjacent to the head portion of le-
ver b is also provided with two short pins ¢t
a’, adapted to coact with said pins b*b°. The
right edge of lever g has a notch a® therein to
receive the tongue ¢ of the stationary stop
member e. The upper end of lever ¢ carries
a laterally-extending flattened pin a?, adapt-
ed to be engaged by the tripping members of

-the dial’s fingers, soon to be deseribed. The

escapement-wheel F islocated in front of the
lever b, its pins f being fixed so as to contact
with the lugs 6% 0° of said lever. Therelation
of theseveral centersor fulerumsa’ b's*to one

another 1ssuch that the force of the switch-

actuating spring m cannot rotate the switch
and escapement-wheel F morethan ninety de-
grees without being arrested. This action is
due to the contact of the pins f with the lugs
b° O° of lever 0. The center or dial spindleec,
whichin this case is preferably arranged to
make one revolution in twenty-four hours, is

extended in front and adapted to receive a

suitably-graduaated dial d, having a serrated

ornotched rim. Thedial may he divided into

twenty-four equal divisions, corresponding
to the number of hours in a day, each divi-

sion Dbeing, as drawn, subdivided into four |

equal parts, indicating one-quarter of an
hour and being the serrations just referred
to. To the back face of the dial a pair of
axially -movable sheet-mefal fingers 7 are
frictionally mounted, each having a short

Said lever is also provided

710,146

with and constitating what may be termed a

““time-tripper.” Each of said fingers i has

a pin /i* projecting in front therefrom adapt-
ed to engage the notched portion of thedial’s
rim, as clearly shown. The freeend of each
tripping-arm /' is so arranged that in moving
around 1n its circular path it will engage the
sald pin a®, projecting from the upper end of
the initial lever ¢ and depress the latter un-
til arrested by thefixedstope'. Fig. 4shows
the corresponding relation of the lever, &ec.
As soon as the arm A’ has passed the pin a?

the lever 1s instantly returned to the nor-

mal position shown in Kig. 3 by means of the
spring a’.

The manner of setting the time-tripping
device is substantially as follows: The gradu-
ations or index formed on the dial’s face may,
1f desired, be numbered to correspond with
or indicate the twenty-four hours of a day.
Now in order to set the finger /v it is first
sprung rearwardly, as indicated by broken
lines in Fig. 10, thereby disengaging the pin

- 12 from the dial, followed by turning it axi-

ally until the pin coincides with the noteh or
time at which it is desired thatthe switch isto
beactuated. Upon releasing thefingerthe pin
enters the adjacent notch. When the time
mechanism advances thedialsothatthe pin A2
of the finger arrives at the vertical position
or substantially opposite the pointer p,
(shown in Fig. 1,) the corresponding tripper-
arm £’ will then engage the lever ¢ and de-
press it, as before stated. The continued
movement of the dial—say, for a period of fif-
teen minutes—will carry the arm /' past the
tripping-pin ¢?, thereby releasing the escape-
ment mechanism and permitting the spring
m, &c., 1o actuate the switch one-fourth of a
revolution. Iwould state thatI prefer toar-
range the pointer p and pin ¢® with respect
to the pin /* and the outer end of the arm

| 7/, so that when the two former coincide with

the two latver the lever a will at the same
time be acted upon by the tripping-arm. Fig.
9 also shows the relation of the parts.

In order to provide a free passage for the
fingers iy past the face of lever a, the outer or
front end of pin «* does not extend to the
rear face of the dial, thereby forming a clear
space between them for the finger.
portion /', however, is bent rearwardly, (see
Fig. 10,) so as to lie in the plane of pin a®

In my improved time-switch the angular
movement of the dial and its fingers need not
exceed one ninety-sixth of a revolution or fif-
teen minutes 1n order to depress the lever ¢
from the normal position and release the es-
capement mechanism which actnates the
switch, as clearly indicated in Fig. 9. The
action of the slowly-revolving dial causes the
tripper-arm A’ to first depress the initial lever

a, as before described, thereby at the same

time carrying the beveled interlocking stop-
pin ¢* thereof (shown in the normal position
in Fig. 3) downwardly past the adjacent face

arm %' arranged at a suitable angle there- | of the fellow pin b* of lever b, (or to the Do-
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sition shown in Fig. 4,) thereby releasing le-
ver 0, so that at the very instant of release
when the arm actually leaves the pin a?

the force of spring m, acting through the

gears m’ m?®, slightly turns the escapement-
wheel I, thereby at the same time, through
the medium of the, for the time being, lower

-pin f,in contact with the bottom pin 4°of le-

ver O, vibrating the latter from the position
shown'in Fig. 3 to that indicated in Ifig. 4, or
until the face of pin 0° engages a correspond-
ing pin a® of lever ¢. Itis to be understood
that the wheel F is rapidly moving mean-
while by the force of said spring m, so that
when the corresponding upper pin 7 of the

wheel engages the side of the lug b2 it will vi-

brate lever b rearwardly or toward the shaft
s*, thereby separating the frictionally-en-
ﬂ‘aﬂ‘ed pins 0° ¢’ at which instant the spring
ar wﬂl return lever ¢ to its normal position.

(See Fig. 5.) The final movement of the
wheel earries the upper pin f pastIug 0% thus
swinging lever 6 toward the left to its limit,
as shown in Kigs. 6 and 3, and leaving the
switeh s in its new or changed position. (See
Fig. 6.) At this instant, too, the lower lug
b* engages a bottom pin f, while the then ele-
vated lever a carries the pin ¢! upwardly in

front of pin 6% the result being to instantly

stop the wheel’s movement and to lock the
lever b against further action until it is again
released by depressing the initial lever a¢. I
would state that while the adjacent faces of
pins ¢* b* are represented in Figs. 3 and 6 as
being in close contact the lever b has, in fact,
a slight play when in this position, so that
the tripping-arm /' has really little or no
work to do in depressing the lever . The
force of the retracting-spring a'serves simply
to overcome the weight of the lever and main-
tain it in the normal position. I would fur-
ther add that the time required for automat-
ically actuating the switech after the tripper
has passed the pin a* of the initial lever ¢ of
the escapement device is very short or barely
one second. o

By meansof my invention it is obvious that
practically no additional forcee.or work be-
yond its normal requirements is imposed on
the clock-movement in changing the switch
from one position to the other, since the op-
erative force or power for actuating the
switeh 1s wholly detached from and inde-
pendent of the time-controller C. In fact,
the size of the chronometer or clock mechan-
1sSm 1S not necessarily increased when em-
ployed for controlling the action of switches
used for electric circuits of high voltage. I
consider this a valuable feature of myinven-
tlon.

I claim as my invention and desire 10 se-
cure by United States Letters Patent—

1. Inanautomaticelectric time-switch, the
combination with a motor-actuated or me-
chanically-movable switch member and clock
or time mechanism, detached or disconnected

|

-

time-dial adjustably mounted on and adapted
to revolve 1n unison with the center or time
spindle of said clock, time-tripper members
adjustably secured to and revolving with the
sald time-dial, and normally stationary re-
leasing mechanism connected with said switch
having a member therecf arranged in the
path of and adapted to be engaged by said
moving time-trippers at predetermined in-
tervals of time, substantially as hereinbefore
described and for the purpose set forth.

2. In anelectrictime-switch, provided with -

clockmechanism and a motor-actuated switeh
having a movable member, an escapement
device comprising a spring-pressed initial le-
ver ¢ having stop pins or lugs, a locking-le-
ver 0 havmn its upper portion provided with
lugs adapted to engage those of said lever a,
and_ a1l eseapement-wheel K, arranged to re-
volve in unison with the movable member of
sald switeh, having pins arranged to coact
with lugs formed on lever 6 and located in
the path of said pins, substantially as de-
seribed and for the purpose set forth.

3. In an electric time-switch, time mech-
anism provided with suitable tripping mem-
bers, and a revoluble motor-actuated member
s of an electric switch, in combination within-
terlocking escapement-levers a 0, arranged
with respect to said tripping members, and an
escapement-wheel I revolving in unison with

sald switch member prov 1ded with means for
controiling the angular movements of said
lever b, whereby upon actuating the escape-
ment-lever ¢ the combined action of said
members, b and K, allows the said switch
member s to revolve to open or close the elec-
trie eircuit, substantially as deseribed.

4. In an auntomatic electric time-switeh, the
combination with a revoluble time-dial hav-
ing tripping-fingers connected therewith, and
a motor-actuated intermittingly-revoluble
switeh or contact members, of an escapement-
wheel working in unison with said contact
member, a lever 0 having ifs angular move-
ments controlled by said wheel, and a lever
¢ 1n normal engagement with said lever b ar-
ranged in the path of and adapted to be ac-
tuated by said tripping- fingers, substantially
as desecribed.

5. Inan automatic electrie time-switeh, the
combination of a suitably notched or gradu-
ated dial, adjustable tripping - fingers ar-
ranged with respect to said dial, clock mech-
anism for continuously rotating the dial and
fingers, stationary contact pomts or poles,
an mtelmlttelltly-levoluble motor-actuated
member s arranged to engage said points
thereby closing the electric clrcuit, a spring-
pressed lever ¢ arranged to be engaged and
actuated by said tl‘ippiug-ﬁngm‘s, a lever b
normally locked to said lever ¢, and an es-
capement-wheel revolving in unison with said
member s provided with means for control-
ling the angular movements of said lever 0,

Substantmlly as hereinbefore described and

from sald switeh, of a suitably-graduated | for the purpose set forth.

75

00

95

100

105

11O

I15

I20

125

130




IO

:-:"ﬁ

6. Inanautomaticelectric time-switehhav-
ing independent clock and switch-actuating
mechanisms, an eseapement device consisting
of a revoluble pin-carrying escapement-wheel
Fadapted to beactuated bysaid switeh mech-
anism, a movable lever b proviled with stops
or pins arranged with respect to and adapted
to engage the pins of said wheel, a movable
spring-pressed initial lever g having pins ar-
ranged to engage and interlock with fellow
pins of the lever b, a stop for limiting the

angular movement of lever ¢, and revolving

tripping means actuated bysaid clock mech-

710,146

anism arranged to engage with and actuate
sald lever a, thereby for the instant releasing
the lever 6 and permitting the wheel to re-
volve a certain angular distance, substan-
tially as described and for the purpose here-
inbefore set forth. |

Signed at Providence, Rhode Island, this zo

3d day of Februaary, 1902,
HENRY K. GARDNER.
Witnesses: |

GEO. H. REMINGTON,
(x. E. SMITH.
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