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To all whom it may concern’ o

Be it known that I, Hexry E. WARREN, a
citizen of the United States of America, and
resident of Ashland, in the county of Mid-
dlesex and Commonwealth of Massachusetts,
have invented Improvements in Automatic
Time Lighting Mechanism, of which the fol-
lowing is a specification.

This invention pertains to improvements
in automatic timing devices, especially
clocks for gas and electric lighting. »

It is a well known fact that the time of
sunrise and sunset varies from day to day
throughout the year, the rate of change be-
ing very considerable during certain sea-
sons. The clocks which are constructed to
light and extinguish illuminating devices at

the same hour each. day require very fre-.

quent correction, in order to follow an ordi-
nary light schedule. Likewise, clocks which
vary the lighting time at a uniform rate,
that is to say, those which light at a certain
number of minutes earlier and extinguish at
a certain number of minutes later each day,
or vice versa, are hardly better than those

- which run at a uniform rate, for the reason
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that the rate of change throughout the year

is constantly varying, following approxi-

mately a sinusoidal curve. Such clocks need
frequent adjustment in order to correspond
with the correct lighting schedule. In or-
der to overcome the objectionable features
of previous mechanism of this type, I have

devised a.clock mechanism which changes’

the time of lighting and extinguishing ac-
cording to a yearly cycle o1 any other prede-
termined arrangement which can be made

to correspond with an ordinary lighting-

schedule so that the light shall be:turned
on and off each night throughout the year
at the most effective time, and thergby give
the best service with the least consumption
of the lighting agent.

A convenient form of my invention .is
shown in front and side elevation in Figure
1 and Fig. 2, respectively; and the parts
shown are constructed and arranged to op-
erate according to a yearly cycle, as the most
comprehensive.

Referring to the drawings, the central
shaft a for clock A carries gear b which ro-
tates twice in twenty-four hours, and which
drives a secondary shaft ¢ through gear d
so as to revolve once in twenty-four hours.
b also, through a train of gears ¢, f and ¢

and a worm % and worm wheel 7, drives an-
other shaft %, which revolves once each year.
Upon the shaft & is mounted an eccentric /,
which oscillates a rocker arm m through a
small angle. m is connected through a shaft
n to a device consisting of two weighted vi-
bratile reeds o and p, which are clamped

firmly at their lower ends to a support ¢,

which rocks with the shaft n. Upon the
shaft ¢ is mounted a double cylindrical cam

w, the operating surfaces of which are of-

three dimensions and engage the upper ends

of the reeds o and p. Contact points » and.

s respectively in circuit with a battery, but
insulated from the support ¢, are arranged
with respect to the reeds o and p so that
when the reeds are in their central vertical
position they are out of contact with » and
s, but if the reeds are caused to vibrate, they
pass sufficiently far beyond their central po-
sition’ so as to make repeated momentary
contacts with » or s. In circuit with the two
reeds and their contact points are a battery
B and an electromagnetic valve C, the ar-

‘rangement of the wires being such that when

o makes contact with 7, current will flow
from the battery B through o, into r, thence

“through ‘¢ to the valve C, and back again

through u to the battery B, thus actuating
the valve in one direction; and when p
comes into contact with s, current will flow
from: the battery through p into s, thence
through o into the valve C, and back again
to the battery through u, thus actuating the
valve in the opposite direction.

In the operation of this improved mecha-
nism the daily rotation of the cam w holds
back the vibratile reeds o and p for about
one half the time each day, and suddenly
releases one at a time as the cut-away por-

_ tion of the cam-cylinder passes up beyond

the upper extremity of the vibrating reeds.
In Fig. 2, reed p has just been released. In
the act of releasing, the reed vibrates very
strongly for a number of oscillations, due to
the energy stored up in the elastic material
when it was bent back by the cam-cylinder.
In the act of vibrating, contact is made as
described above, and the valve C actuated.

The relation of the cut surfaces on the cam

0 is such that the reed which is released at

about sunset, causes lighting of gas or elec-

tric lights, or some equivalent performance
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through the mechanism in C, while the next -

reed ¢ it not released until it is time for the
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lights to be extinguished. Tf the shaft z -
remained stationary, the act of lighting and
extinguishing would occur at the same time
each day, but on account of the yearly cycle
of motion of shaft n, the upper ends of the
reeds o and p are swept through the are of
a circle across the face of the cam-cylinder
w, so that the times of release of each reed
and of one reed with respect to the other,
are constantly varying. In this manner it
is possible to so construct the cam surface
of the cylinder w that the lighting and ex-
tinguishing times shall follow a standard
lighting schedule, whether corresponding to
the rising and setting of the sun, or any
other predetermined periods as may be de-
sired. .

The cam surfaces may be described as
consisting of a series of elements or elemen.
tary sections indicated by the path traversed
by the contact point of the said reeds each
day. :
It will be observed .that this device is es-

Pecially economical in the use of electricity,

for the reason that the electrical circuit is
never closed except momentarily, the mech-
anism in the valve C being of such a nature
that it performs its functions properly un-
der such conditions.

An important advantage of the mecha-
nism herein .described, is that through the
action of ‘the vibrating reeds a number of
recurring electrical impulses are sent out at
the time of lighting, also at the time of ex-
tinguishing; these _recurring impulses. be-
ing well adapted to produce-especially re-
liable operation of suitable valve mecha-
nism, and also being adapted to generate a
lighting spark through the interposition of
a suitable induction coil, thus avoiding ‘the
necessity of a pilot'light. .~ -

It is evident that the mechanism herein
described could be’ utilized, although less
conveniently, to operate a valve or equiva-
lent device without the use of electricity,
because the vibrating reeds o and 2 might
act by direct pressure upon the valve or
valve ‘operating mechanism instead of the
contact points » and s. = |

Although the device described is arranged.
to operate over a yearly cycle, it is obviously
as useful for other purposes and is equally
well adapted to operate over g shorter or
longer cycle.

I claim: - o

1. In an apparatus for automatic opera-
tion at predetermined time. intervals, a cam
formed in three di ensions, a follower,
adapted to move to-and-fro by its contact
with an elementary section of the cam, a
clock, and means actuated by the clock to
move the follower across the several ele-
mentary sections of the cam..

2. In an apparatus for automatic opera-
tion at predetermined time intervals, a

‘and opening an electric
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clock, three dimensional cam surfaces which
receive complete daily rotation therefrom,
and a follower for the various surfaces, each
of which is moved by the clock in the direc.
tion of one dimension of its operating cam.

3. In an apparatus for automatically op-
erating electric actuators at predetermined
time intervals, a clock, a vibratory contact
maker normally in open circuit position,
means actuated by the clock to impart po-
tential energy to the vibratory contact with-
out closing the electric circuit and to sud-
denly release said contact maker and cause
it to vibrate and make periodic contacts dur-
ing the interval of dissipation of its im-
parted energy.

4. In an apparatus for automatic opera-
tion at predetermined time intervals, a clock,
cam surfaces rotated thereby, a follower for
each cam which is moved in one direction
thereby to impart energy thereto and then
suddenly released, and means to utilize the
energy of the followers when released, to
close and open an electric circuit.

5. In an apparatus for automatically op-
erating electric actuators, at predetermined
time intervals, a clock, cam surfaces rotated
thereby, a follower for the cam surfaces,
‘which is thereby slowly moved in one di-
rection to impart potential energy thereto
and suddenly released, means to utilize the
energy thus imparted to the followers when
released, to close and oper: an electric cir-
cuit successively for a Iimited period.

6. In an apparatus for automatically op-

erating electric actuators at predetermined
time 1Intervals, a clock, three-dimensional
cam surfaces which receive motion there.
from, a vibratory device for each cam which
is given potential energy by the action of
the cam, and expends such energy when
suddenly released, in successively closing
circuit during o
limited period.
{ an apparatus for automatically op-
erating electric actuators at predetermined
intervals, a clock, at least one. vibratory de-
vice normally at Test, means by which the
clock may force the vibratory devices from
their position of rest and suddenly release
them at predetermined times, and means by
which the energy of vibration of said de-
vices is utilized to close and open an electric
circuit successively at intervals during their
period of vibration.

8. In an apparatus for automatically op-
erating electric actuators at predetermined
intervals, a clock, a plurality of electric cir-
cuits, a vibratory device normally at rest
connected with each circuit, means by which
the clock may force the vibratory devices
from their position of rest and suddenly re-
lease them at predetermined times, and
means by which the energy of vibration of
said devices is utilized to close and open the
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electric circuits suiceessively at intervals dur-

ing the period of vibration of each device.

9. In an apparatus for automatically op-
erating actuating devices, a clock, a plu-

rality of cam surfaces, each composed of a

series of juxtaposed elementary sections cor-
responding to the desired diurnal path of

actuating electrical contacts which are oper- °

ated by the clock, electric circuits having vi-

- bratory contact devices connected therewith

normally at rest, and adapted to be forced

8-

- from such position by said cam surfaces and

“hen suddenly released at predetermined
times, and means by which the vibration of

said devices will close and open the electric 15

circuits at intervals during the periods of
vibration of each device.

HENRY E. WARREN.

‘Witnesses: .
- Frorence A. CorrIns, .
Josepaine H. Ryax.



