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UNITED STATES

PATENT OFFICE.

CHARLES D. WARNER, OF ANSONIA, CONNECTICUT.

ELECTRIC TOWER-CLOCK.

SPECIFICATION forming part of Letters Patent No. 518,337, dated April 17, 1894,
Application filed April 6, 1893, Serial No. 469,262, (No model,)

To all whom it may concern:

. Beit known that I, CHARLES D. WARNER, a
citizen of the United States, residing at An-
sonlia, county of New Haven, and Stateof Con-
necticut, have invented a certain new and use-
ful Improvement in Tower-Clocks, of which
the following is a specification, reference be-
ing had to the drawings aeccompanying and
formi.ng a part of the same.

. This invention relates to electric mechan-
ism for operating the hands of a clock of
large dimensions, such as a tower-clock.

Preliminarily to describing this invention, I
desire to explain some of the conditions that
obtain in tower clock mechanism and the
broper operation of the same, which condi-
tions define such mechanism in essential and
governing respects from common clocks that
are protected or located in-doors. '

First, the hands of a tower or similar clock
must be of great size (compared with those of
clo_cks of indoor location), for the purpose of
being seen as far as possible, and for the pur-
pose of withstanding the action of wind, snow
and rain. For a like reason, the shafts sup-
porting and actuating the hands must be simi-
larlyheavyand strong. Tt will be seen, there-
fore, that the friction and inertia of the hands
and of their supporting and actuating mech-
anism connecting them with the time-train,
are influential in the matter of regularly and
properly operating the clock. The hands are
necessarily exposed to wind and storm, and
the resistance they exert to being moved is
practically continuously varying; their move-
ment may be opposed by strong wind press-
ure, or they may be weighted with or friction-
ally retarded by rain, snow orice. The power,
therefore, necessary at any particular time to
move the hands, isindeterminate, whereas, it
is highly desirable, especially if electric ap-
paratus driven by batteries be employed to
move the hands, to only consume such power
as at a given time is sufficient to do the work
then required. .

I am aware that various electric apparatus
has been employed to actuate the hands of
common, master, or secondary, in-door clocks,
such as a magnet and an armature lever,or a
motor arranged and operating at regular in-
tervals to wind up a spring whieh drives
the hands of the clock; but in all suck cases,

the work to be done is practically of a pre-
determinate amount, and hence the condi-
tions of economical and continuous inter-
val-working is easily established and main-
tained. KExperience hasshown, however, that
no such apparatus is suitable for properly
and economiecally working the hands of a
tower clock. In the case of a common elee-
fro-magnet actuating a lever armature, when
used for such purpose, excessive battery
power would be required to insure opera-
tion of the hands when most resisted, and to
overcome by the quick action of such mag-
net the inertia of the parts to be moved, and
thus there would be a great waste of battery
power at other times. In case of a motor for
winding a driving spring, or of a plain mag-
net being similarly used, there would be need
of maintaining a large excess of spring power,
so that the utmost force needed to move the
hands at any time should be available there-
for, and therefore the battery would waste
in doing work at other times against such re-
serve spring force. The gize and waste and
irregular working of the battery has been
found to be, under these conditions, such as
to practically prohibit the use of such elec-

trie driving mechanism for tower or similar

clocks. On the other hand, it is highly de-
sirable to work the hands of a tower clock by
electric power applied at proper intervals
through the instrumentality of a master or
primary clock or regulator; for, by the sue-.
cessful employment of such a system, the
large expenseof the pendulum, power weight,
and other mechanism of the common form of
tower clocks, as well as that of adapting the
tower or building to such a clock, is avoided.
_The object of the invention is to produce
an electric apparatus for driving tower-clock
hands which shall be constructed and adapted
to properly and economically operate the
hands, being at the same time free of the ob-
jections named above. ‘

The invention consists of an eleetric-mo-
tor adapted to be operatively connected to
the hands of a tower or similar clock, and
which isso arranged and controlled that, un-
der suitable working condition, it will drive
the hands of the clock by its acquired mo-
mentum after it has ceased to be electrically
energized. '
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Theinvention also consists of antomatic de-
vices for elastically retarding and for oper-
ating and controlling the motor, and also of
devices for operating and controlling a strik-
ing-mechanism cirenit through the hands-op-
erating mechanism.

In the drawings, Figure 1 is an elevation
view of the mechanism of a tower clock em-
bodying my invention; that is, this is the
mechanism to be located in or near the part
of the tower where are the clock dials and the
shafting extending to and operating the
hands of the dials. Fig. 2 is a vertical sec-
tion on plane x, «, looking toward the left-
hand. Tig. 3is a plan view of the mechan-
ism of Fig. 1, the upper plate of the frame-
work being sectioned away. Tig. £ is a dia-
grammatic view of the electric circuits, which
will be further explained hereinafter.

1 represents the mechanism, and 2 pillars
connecting the base and upper plate frame 3.

4 is a vertical shaft journaled in the base
and plate frame, and connected by coupling
5 and vertical shaft 6 with the common sys-
tem of shafts that extend to and operate the
hands at the dials. This shaft 4 bears the
gear 7 which meshes with worm 8 on horizon-
tal shaft 9, which in turn and through gear
10 and pinion 11 is operatively connected
with the armature or other rotating part of
the eleetric motor 12. It will now be plain,
that upon connecting the motor with a suit-
able battery or other source of electric power,
thearmature thereof will be rotated and trans-
mit motion to the hands of the dials to ad-
vance them. The gearing between the motor
and the driving shaft 4 is preferably of such
arrangement that the reduction of speed is
considerable; that is, for a given angular
movement of the driving shaft, say that cor-
responding to the minute hand moving a min-
ute space, the armature of the motor will ro-

~tate many times, and the work to be done by
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it will be effected in a corresponding length
of time. The connections are such, however,
that the greatest probable work to be done at
any time, by a given motor and battery, will
neg require a longer time than the interval
between two successive operations. Thus,
assuming the conditions are such that the
hands are advanced each minute, then it is
intended that the motor will run for only a
part of a minute. By such disposition of the
mechanism, the movement of the hands is
slowly but surely effected, and with the most
economieal utilization of current. Whether
the work beheavyorlight, comparatively, the
quantity of eurrent consumed will be in pro-
portion thereto, and there will be no waste of
powerdueto working against reserve or stored
pressure.

Shaft 9 carries the drum 13, whieh contains
the disk 14 loosely mounted on the shaft so
as to have a partial rotation relative to the
drum, serews 15 passing through circular slots
in the disk and into the drum serving to hold
the disk to position on the drum. A spring
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16 fastened at its ends respectively to the
drum and to the disk, tends to hold the disk
in the position against the screws. The disk
bears the stop-lug or tooth 17 which projects
to beyond the peripheral rim of thedrum and
may engage the pin 18 on the lever armature
arm 19 of the electro-magnet 20, which arm
rests normally upon the drum.

21 is a gravity hook pivotally supported on
the frame 3 and hanging in front and out of
the path of the lug 17, and resting by grav-
ity against the pin on the armature lever.

22 is a contact arm, which is supported on
but insulated from the frame 23 of the elec-
tro-magnet 20, the contact spring 24 of which
is just separated from a contact point 25 on
the armature arm 19.

26 is a pin projecting from the drum for-
ward to about the front face of the hook 21.

It is to be understood that the circuit
throngh the motor 12 is to include the arma-
ture lever and the contact spring in such
manner that the closing of these contacts will
connect abatlery or other source of electrical
energy with the motor; that the magnet 20 is
in a time circuit controlled by a master clock
or regulator, and, also, that for a given move-
ment of the tower clock hands, the shaft 9is,
under mnormal conditions, to rotate once.
The parts being, as shown, the action thereof
to impart an interval movement to the clock
hands, is this: As the regulator closes the
time circuit, the magnet 20 will pull down its
armature, thus raising the free end of lever
19, whereupon hook 21 will drop under pin
18 and hold the lever up and to close contaet
with the spring 24, thus closing the motor
circuit and starting the.motor. Asthe shaft
9 rotates, the stop-lug 17 passes behind the
hook, and the pin 26 advances toward and
hits against the lower end of the hook, thus
pushing it from under the lever pin and per-
mitting the lever to fall and thus break the
motor c¢ircuit. The motor by this time has
gained its full momentum, and continues to
run fora time that under ordinary conditions
will effect substantially the rotation of the
shaft 9. Should the motor have too great
momentum, or such as would rotate shaft 9
farther than desired, then stop lug 17 on the
disk will ecome in contact with the armature
lever pin and further rotation will be pre-
vented. The shock of the stop is taken up
by the disk-spring, whizh by its elasticity
permits the motor and its conneetions with
shaft 9 to gradually come to rest. Should the
conditions be such that the shaft 9 stops be-
fore the lug reaches the lever pin, then, it
will be seen, upon the next closing of the cir-
cuit the motor will run on cireuit for a greater
length of time than before, and so aequire
greater momentum and thus rotate the shaft
9 farther. By these means I avail of the mo-
mentum, or what otherwise would be lost mo-
tion of the motor, to do much of the work of
moving the hands, thus saving in current and
avoiding the wear to the motor that would be
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ineident to abruptly stopping the same. Fur-
ther I adapt the work to the conditions of re-
sistance or power t6 be overcome. The press-
ure upon the hands may, at a given time be
such thata full movement of the hands would
not be effected; but upon the next movement
thereof, a full movement, together with what
was before wanting, may be effected.

It is desirable that such abattery power be
employed as will suffice to properly drive the
motor.at all times, and that theacquired mo-
mentum of the motor be availed of to do a
part of its work. But these are not condi-
tlons upon which depend the successful op-
eration of the mechanism, forsuch a low bat-
tery power might be employed, or such re-
sistance might oceur, as would result in the
motor stopping practically with the cessation
of the energizing current, and yet the effi-
ciency of the mechanism would not be im-
paired. It is to be assumed that, ordinarily,
the battery power is sufficient to properly
overcome any probable temporary resistance,
in which case the mechanism acts to most
economically apply and utilize such battery
power. The mechanism for thus driving the
clock hands by an electric- motor running,
when the conditions permit, by an acquired
momentum,is I believe entirely new with me;
as also is a yielding stop mechanism for pre-
venting the excessive run of the motor, and
therefore I do notlimit myself tothe particu-
lar forms of mechanisms herein shown, they
serving to illustrate, in the above recited re-
spegts, the type of mechanismn that can be
used.

Geared to the driving shaft 4, is the shaft

~ 27, which actuates directly the minute, and
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indirectly the hour hands, of the dummy
clock 28, employed to.indicate the position of
the hands of the tower dials.
27 is mounted the disk 29, and against this
disk bear the contact springs 30 and 31. An
insulated lug 32 carried on this disk is in the
cirele of contact of spring 80, and is so ar-
ranged that during each fifty-ninth minute
movement of the motor and this disk;it will
lift the spring 80 and so break the eircuit
through these springs, which circuit will be
held open at the time of the movement of the
motor to shift the tower minute-hand to the
sixtieth or XII position, and the hour-hand
to some hour position. Referring to Fig. 4,
the regulator is indicated by 83. Itis inthe
circuit @ ¢ with the minute-mechanism mag-
net 20 and also with the striking-mechanism
magnet 34, which is designed to preliminarily
close a battery and circuit 35 centaining and
arranged to properly operate the striking-
mechanism. Thisstriking mechanism forms
the subject of another application, and so
does not call for full explanation here. The
magnet 34 is eut from eircuit o o by the
circuit b b which includes the disk 29 and
springs 30 and 31. It will now be plain, that
during the hour, or fifty-nine minutes thereof,
the striking magnet will be inactive, but upon

On the shaft

the regulator closing the working cireunit for
thesixtieth movement of the hands, the strik-
ing magnet will be operated conjointly with
the minute magnet, and thus the striking-
mechanism will be broughtinto operation at
the proper time. By these means, I am en-
abled to successfully operate the hands of a
tower clock from a regulator located at a dis-
tanceé therefrom,and with an economieal econ-
sumption of battery power. Weights and the
attention and time for winding them up; the

-usual heavy and costly pendulum; and other

parts and the cost of their erection and care,
are all obviated. Whenever there is space
for the hands-shafting and coupling connec-
tions, there would be space for the electric
motor and its attachments to the shafts with-
out necessity for special construction or alter-
ation of the tower or building. The wiring
may run to any suitable place for the loca-
tion of batteries and a regulator; and gen-

erally, in many other respects, the original

cost, the cost of installation and maintenance
of such an electric tower-clock system, are
greatly below that required, in a given case,
by the common weight-actuated and pendu-
lam-controlled mechanism.

What is claimed as new is—

1. In combination with an elecirie-motor
mechanism adapted to be operatively con-
nected to the hands of a tower or similar clock,
an electrie cireuit through which to operate
the motor, and mechanism for opening said
circuit and permitting the motor to run by
acquired momentum,for the purposeset forth.

2. In combination with an electric-motor
mechanism adapted to be operatively con-
nected fo the handsof a towerorsimilar clock,
an electrie circuit through which to operate
the motor, and mechanism for opening said
circuit and controlling the run of the motor
by acquired momentum within prescribed
limits, for the purpose set forth.

3. In combination with an electric-motor
mechanism adapted to be operatively con-
nected to the hands of a tower or similar
clock, an electric circuit through which to op-

erate the motor, and mechanism operated by

the motor for opening said circuit and permit-
ting the motertorun by acquired momentum
within preseribed limits, for the purpose set
forth.

4. In combination with the hands-oporat-
ing mechanism of a tower cloek, an electric
motor operatively connected to and for oper-
ating said mechanism, an electric circuit in-
cluding said motor, circuit-controlling mech-
anism adapted to be operated by a separate
regulator or master-clock, and ecircuit-break-

ing deviees operated by the motor and con--

trolling its time of running or number of ro-
tations, substantially as set forth.

5. In combination, the mechanism of and
for operating the hands of a tower clock, an
electric motor connected to and foroperating
the said mechanism, and a spring stop for ar-
resting the rotation of the motor afterits op-
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erating circuit hasbeen broken, substantially
as deseribed.

6. In combination, the mechanism of and
for operating the hands of a tower clock, an
electrie motor connected to and for operating
the said mechanism, and a spring stop mech-
anism constructed and arranged to break the
motor circuit at a predetermined point of the
movement of the hands-mechanism and to
gradually arrest the rotation of the motor,
substantially as deseribed.

7. In combination, the hands-operating
mechanism of a tower clock driven by an elec-
trie motor, the operating circuit of astriking
mechanism and a magnet operating to close
thie same, and a circuit making and breaking
mechanism operated by the said hands-mech-
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anism and controlling the cirenit tosaid mag-
net, substantially as described.

8. In combination in a tower clock system,
the cireuit of a motor-actuated hands-mech-
anism, the circuit of an electrically-operated
striking-mechanism, a regulator circuit in-
cluding electric devices for closing the eir-
cuits of said mechanisms, and a circuit mak-
ing and breaking mechanism operated by the
hands-motor and controlling the circuit-clos-
ing meehanism of the striking mechanism,
substantially as deseribed.

CHARLES D. WARNER.

Witnesses:
M. F. FLYNK,
WiLLiam P. NILES,
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