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To all wlhom it nuery conceri:

Be 1t known that I, GEORGE W. MACIKEN-
7Z1E, a citizen of the United States, residing at
Beaver, in the county of Beaver-and State of
Pennsylvania, have invented or discovered a
new and useful Improvement in Clocks, of
which the followingis a full, ¢clear, and exact
description, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which— -

Figure 1 1s a diagrammatic view In eleva-
tion showing a system of master and second-
ary clocks arranged in accordance with my
invention. Fig. 2 1s a detall view illustrat-
Ing the magnet-actuated shifting device in a
raised position and locking the minute-wheel.
Fig. 3 1s a detached detall view of part of the
minute-wheel, showing the shifting pawl re-
ceding from engagement with the spacing-
pins. Fig. 4 is a detail view in perspective
of the shifting pawl. Iig.dis a face view of
the wheel bearing the names of the months.
IFig. 5* is a view similar to Ifig. 2, but show-
ing a different arrangement of armature-bar
for effecting an unlocking and feeding action
only when the magnet 1s energized. Ifig. 6
1s & view in front elevation of one of the sec-
ondary clocks employed in my system. Ifig.
6% is a detail view of a thermometer supplied
with terminals for mercury-contact. Iig. 7
is a sectional view taken on the line VII VI1I
of Fig. 6. Fig.31s a view of the clock from
the back. If'ig. 0 1s a similar view in which
the minute-wheel and part of the frame has

been detached,exposing the hour-wheel. Fig.

10 is a back view, partly broken away, on an
enlarged scale, of a secondary clock, showing
the mechanism forimparting motion from the
month-wheel to the regulating-wheel. I'ig.
11 is a vertical section through Fig. 10 on the
Figs. 12 and 13 are
partial views similar to Fig. 10 and illustrat-
ing the parts in different positions of opera-
tion. Figs. 14, 15, and 16 are detail views
showing the feeding-pawlforthe month-wheel
in different positions as controlled by the
regulating-wheel. Fig. 17 is a vertical sec-

tional detail view through the flange of the
regulator-wheel, taken ontheline XVII XVII
of Kig. 15.

Similar letters and numerals of reference

L o T

| refer to like parts wherever used throughout

this specification.

Myinvention relatesto theartof controlling
a system of secondary clocks from a central
or master clock; and it consists particularly
in the mechanism employed in the secondary
clocks, by means of which, through an inter-
mittently - energized electromagnet acting
through such mechanism, the hands of the
clock are caused to record time in conformity
with the hands of the master-clock, and in
certain other features of construction which
shall be more fully hereinafter set forth.

Referring now to the drawings, A repre-
sents the master-clock, located at any con-
venient central station and regulated to run
accurately in the customary manner by the
ordinary works usually employed in clocks.

Secured to any suitable wheel or part of
the works, preferably to the minute-hand, is
a smalltrip 2, whichmakes contact onceevery
minute with the spring 3, depressing it and
making electrical contact with the button 4,
which, with the spring 3, constitute the ter-
minals of a circuit I, connecting all of the
branch clocks B with the master-clock A and
a source of electrical energy C.

Each of the secondary clocks B is furnished
with an electromagnet 5, located within the
casing, so as to attract, when energized, the
armature-bar 6, pivoted in the frame 7 at 8.
It is connected at the other end with a ver-
tical reciprocating shifting arm 9, mounted
in the guide 10 and having at its upper end
a pivoted dog 11, provided with an outwardly-
extending finger 12, which in the lower posi-
tion of the arm 9 strikes against the adjust-
able stop 15, thus throwing the point » down
into the position shown in Fig. 8.

Mounted in the frame 7 is the main shaft
14, to the outer end of which is secured the
minute-hand 15, and on the inside, in close
proximity to the shifting arm 9, is the wheel
16, secured to the shaft 14 and furnished with
sixty outwardly-projecting pins 17. In the
upward travel of the shifting arm 9 the point
2 of the dog 11 will engage one of these pins

17 and cause it to advance a distance equal
to the space between two pins, as shown in
Fig. 2, the dog 11 wedging itself, as shown,

between two pins and effectually locking the
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wheel 16 against movement until the dog is

withdrawn. This motion of the arin 9 is due
to the energizing of the magnet 5 by the clos-
ing of the cirenit through the mechanism in
the master-clock A, already described, and
such magnetization imparts motion to the
shifting arm 9 through the armature-har
either to raise the bar and shift the wheel and
immediately withdraw the dog from engage-
ment, as is the case in the form shown in Fig.
5, or, as 1s prelerable, by withdrawing the
bar and Immediately allowing it to reseat
Itsell under action of the spring 18, as shown
m Fig. 5. In this manner the dog 11 will
remain in engagement between the pins 17,
effectnally locking the wheel 16 against mo-
tion for fifty-nine seconds until rotated a par-
tial revolution, as described, in regulurity
with the metion of the trip 2 in the master-
clock. If desired, this trip may Le made to
break the electrical contact instead of closing
1t, thus leaving a current established thirough
the system of secondary clocks and applied
through the arrangement shown in Fig. 8 for
fifty-nine of the sixty seconds, thus holding
the dog in engagement for a corresponding
period, until the current is broken by the
trip 2. It will thus be seen that inasmuch as
there are sixty pins 17 on the wheel 16, and
each pin is advanced one space for each
ininute as measured by the master-clock, the
wheel 16 will be caused to make one entire
revolution for each hour, and in consequence
the hand 15 will travel around on the face 19
of the clock, intermittently, in steps of one
minute each.

I shall now deseribe the mechanism for re-
cording the hours, which, as are all the sub-
sequent operations, is dependent on the ini-
tial movement of the wheel 16. |

Surrounding the shaft 14 is a sleeve 24, car-
rying at its outer end an hour-hand 21 and

having secured to its inner end a wheel 22,
provided with twelve ratchet-teeth 23. A

spring-pawl 24 is pivoted at 25 to wheel 16
and Is provided with an outwardly-project-
Ing cam extension 26, which comes into cor-
tact with four eross-rods 27, so located as to
cngage and depress the pawl 24, making the
point 24* engage with the tooth 23 for a suf-
ficient space of time to rotate the periphery
of the wheel 22 one-fourth of the distance be-
tween each sueccessive tooth 23, the rods 27
being so located asto depress the pawlat the
proper fime to engage and release the tooth
=35 In 1ts suceessive positions as advanced by
the previous action of the last depression of
the pawl. In this manner the wheel 922 is
caused to make the one-twelfth of a revolu-
tion each hour in four steps of one forty-
cighth of a revolution cach, thus causing the
hour-hand to travel over the space interven-
ing between any two hours and to assuine
in relation to the minute-hand an approxi-
mately proper position at the proper time.
surrounding the hourly divisions on the
clock-face is an annular ring 28, on which

i:,::‘,

|

D&

18 ingeribed the numbers corresponding to
thirty-one equal divisions of the ring, andon
which, by means of a hand 29, is indicated
the day of the month Dby the mechanism T
shall now deseribe.

surrounding the sleeve 20 is anothersleeve
50, to which 1s secured at the outer end the
hand 29 and on the inner end the wheel 31,
having cut into its periphery sixty-two
equally-spaced ratchet-teeth 32, two of which,
32% and 32% are of greater depth than the
other teeth for the purposes I shall herein-
alter deseribe.

Pivotally secured to the wheel 22 at 83 is
the pawl-arm 34, provided with the down-
wardly-directed hook 33, and projecting back
from the arm 34 is an extension 50, two
branch pins of which, 36* and 36", engage in
the cam-groove 37 and rest on the flange 33
ol thercgulating-wheel 59, respectively, The
groove o7 1s made in the face of the [rame 7
and is made circumflerential for the greater
part of its length, serving as a guide for the
end of the pawl-arm-extension pin 56* and
holding the hook 35 out of engagement with
any of the teeth of the wheel 31, asindicated
by dotted lines at ¢, Fig. 10, until in the for-
ward travel of the pawl due to the rotation
of the wheel 22 the extension 36" will fall hy
gravity into the vertical slot 40 until arrested
Ly the downwardly-projecting extension 36"
striking on the flange 38 of the regulator-
wheel 89, as shown in full lines in FFig. 10.
In this position, which is the one employvedin
all cases except as in those of months of
twenty-eight and thirty days, when it is de-
sired to move the wheel sufliciently far to

)y

make the hand 29 pass over the intervening

space and arrive at the first of the next
month the pin 36* will drop into the position
shown in Fig. 10 and no farther, on aceonnt
of the pin 36" strikingon the flange 38. Now
in the forward motion of the pawl in the di-
rection of the arrow the pin 30 will sirike
onto and ride up on the cam-face 41, which
18 of just sufficient length to keep the hoolk
55 1n engagement with the tooth 32 to move
it the space of one tooth. As the wheel 22
makes two revolutions for ecach twenty-four
hours this operation will be performed twince,
and the wheel 31, having sixty-two teeth,
will be caused to rotate a distance equal to
one thirty-first ol its circumference, resulting
in the hand 29 being moved on the annular
ring 28 a space corresponding to one day
of the month.
movement the point of the hand will rest at
two points beltween the division-lines 42 on
the ring due to the infermittent motion, and
the changes will be made at the hours of
twelve midnightand twelve noon, thus point-
ing during the morning hours to the first halt
of the division and during the afternoon
hours to the last half.

As already suggested, it will he necessary
in cases of months having a less number of
days than thirty-one to cause the pawl 34 to

Lt will be seen that in such
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carry the wheel 31 around sufficiently far | the correctindication of the day of the month

to bring the hand 29 to the first of the ensu-
ing month, and this resultissecured by means
of the regulator-wheel 39, which makes one
Complete rotation 1n e&ch vear, 'This rota-
tion 1s elfected by means of a ratchet-hook
43, pivoted to the wheel 51 at 44, its swinging
motion being limited by a pin 451n the slot 46.

Twelve ratchet-teeth 47 are made on the
1nside face of the wheel 39, and the hook 45
1s provided with an extended cam-face 43,
which comes into contact with a pin 49, se-
cured in the frame, throwing the hook into
engagement with one of the teeth 47, and the
face of the cam 48 1s of sufficient length to
keep it in engagement with the tooth 17 un-
t1l 1t has been rotated one- -twelfth of a revo-
lution, when the hook 43 will be thrown out
of engagement by the spring 50. Inasmuch
(as has been shown) as the wheel 31 makes two
intermittent motions under action of the pawl

34, the motion of the regulator-wheel will be

correspondingly intermittent and in conform-

1ty with the wheel 31 as long as the hook 43

1s in engagement with the teeth 47.

At certain positions on the flange 38 of the
regulating-wheel 39 are pockets D> and D™,
arranged so as to come into register with the
pin 36° at such times as it becomes necessary
to move the wheel 31 more than one space, so
as, for instance, to turn the hand 29 from the

twenty-eighth or thirtieth day of the month
to the first. These pocketsare of two depths,
as shown, and their location around the pe-
riphery of the regulator-wheel is determined
and arranged so as to permit the pin 36" to
fall until the hook 35 has engaged one of the
extra-deep depressions d*® and d*, according
to the desired change, when the pin 56* will
be caused to drop a corresponding distance
down in the slot 40 and in its forward motion
will ricde up the face of the cam 51 or 52 and
into the slot 37, when the wheel 31 will have
been rotated a sufficient distance to make up
the difference between the months shorter
than thirty-one daysand the first of the next
month. It will thus be seen that the opera-
tions of the wheel 31 and regulator-wheel 39
are independent, the flange 38 serving as a
stop to limit the fall of the pawl 34, so that the
pin 36* will ride up the cam 41, controlling
the shortest movement of the wheel 81, cor-
responding to one day, as from the thirty-first
day to the first day. Likewise the pockets
D*¥ and D¥*, by allowing the pawl 34 to fall
into deeper spaces ¢ 4% and d*, and conse-
quently the pin 36* to also fall sufficiently
low to engage the cam 51 or 52, will result, as
alreadyshown, infeeding the wheel 31 around
sufficiently far to move the hand 29 from the
thirtieth or twenty-eighth day, as the case
may be, to the first. Thus the regulator-
wheel 1n its successive movements will cor-
rectly govern the operation of the pawl 54 on
the month wheel 381, and will itself be cor-
rectly operated by said wheel 51, resulting in

for each moenth throughout the year.

IFor the purpose of 111(11(3&1311“10 the name of
thie month on the face of the eloek the months
are affixed to the face of the indicator-wheel
in rotation, as shown in Iig. 5, the proper
name showing through the opening 53. 'The
previous explanation will readily make 1t
clear that the revolution of the regulator-
wheel will bring into view the name of the
proper month at the proper time.

An additional feature of construction con-
sists in a thermometer T, aifixed to the face
of the clock, as shown in Fig. 6, for indicat-
ing the temperature, and I have devised, in
combination with the thermometer, a conven-
ient means for indicating an unusual rise in
the temperature in the immediate proximity
of the clock, consisting in a branch cireuit e,
the terminals 54 of which are introduced
within the tube 55 of the thermometer, so that
the mercury, when expanded by an unusual
heat, will make contact between them and es-
tablish electrical communication through the

75

S0

Qo

bell 56, which may be located in close prox-

imity to the master-clock, and thus give no-
tice of such change 1n tem perature, as in case
of fire.

If desirable, as in the case of hotels or other
large buildings, the various branch clocks
may be connected with an alarm provided
with an indicator such as is commonly em-
ployed in such practice.

An additional feature of advantage consists
in the use of an electric lamp 57, in electrical
communication by branch wires f with the
main circuit E through a button 58, which
may be located at any convenlent point, as,
for instance, beside a bed, so that by pressing
the button the face of the clock may be illu-
minated at night and clearly seen.

Other features of improvement and modi-
fication may be introduced into the construc-
tion of the secondary clock, as, for instance,
by the use of proper additional mechanism
the day of the week may be indicated in a
manner similar to the method of indicating
the months.

Changes and modifications may be made
in the construction and operation in other re-
spects by the skilled mechanic without de-
parting from my invention, as I do not de-
sire to be limited to the exact construction
shown in the drawings.

My invention 1s (,apable of application in
many and various cases, from a residence,
office building, or factory to an enfire town
or city, and the advantages of a complete, re-
liable, and accurate sys stem of time-keeping
in such varied application will readily be ap-
preciated.

Having described my invention and in what

‘manner i operates, what I claim, and desire

to secure by Letters Patent, 1s—
1. In a secondary clock, in combination

with an intermittently-electrically-actuated
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minute-wheel mounted on a shaft, carrying a
minute-hand, an hour-wheel intermittently
actuated Dy a pawl attached to the minute-
wheel mounted on a hollow sleeve surround-
ing the minute-wheel shaft and carrying the
hour-hand, and a month-wheel intermittently
actuated by a pawlattached tothe hour-wheel,
mounted on a hollow sleeve surrounding the
hour-hand sleeve, and carrying the day-of-
month hand; the regulator-wheel 39 provided
on the inside with ratchet-teeth 47 designed
to be engaged by the intermittently-actuated
hooked pawl 43, pivotally attached to the
month-wheel and designed to bear against a
fixed pin 49 at one period of its revolution,
the regulator-wheel bearing on its face the
names of the months in rotation and having
pockets in its periphery of varying depths,
for the purposes described.,

2. A secondary clock having a minute-
wheel provided with a series of equally-spaced
ping located in a cirele and projecting out
from the face of the wheel: an inclined-faced
pawl pivotally secured at the top of an elec-
trically-actuated reciprocating bar, desi oned
to engage one of the pinsand advance it and

movement by sueh insertion between the pins,
and to be retracted for another stroke, the
pivoted pawl riding over the next pin and as-
suming a working position, substantially as
set Lorth.

5. As a deviece for shilting the minute- |

wheel, an electrically-actuated reciprocating

bar mounted in guides, an inclined - faced ;

pawl pivotally secured to the top of such har
provided with a tailpiece and an adjustable

stop secured on the guide-frame and designed
to engage the tailpiece and return the pawl :

to a normal position, substantially as set
fortl.

4. In a secondary clock of the elass de-
scribed, having an electrically-actuated min-
ute-wheel, an hour-wheel, a month-wheel and

a regulating-wheel, a pawl attached to the

the wheel one space, to lock the wheel against |

hour-wheel forimparting motion to the month-
wheel by engaging teeth thercin provided
with a downwardly-projecting pin bearingon
the flange of the regulator-wheel, and a pin
projecting into a main cam-groove, in the
frame of the clock, such groove holding the
pawl out of engagement with the teeth of the
month-wheel until it falls into a slot forming
part of the cam to the level of certain other
mmelined cams leading back into the main
cam-groove, such fall of the pawl being con-
trolled by pockets in the flange of the regu-
lator-wheel located in the path of the down-

- wardly - projecting pin, substantially as set

forth.
5. In combination with the hour-wheel 22

and its attached pawl-arm 354 provided with a
pin 36" traveling in a cam-groove 37 in the

irame of the clock, and a downwardly-pro-

Jecting pin 36° for the purposes described: a
month - wheel 81 provided with sixty - two
ratehet-teeth, two of which 32° and 239* have
corresponding depressions * and d* of a
greater depth than the depth of the other
ratechet-teeth spaces, substantially as and for
the purposes set forth.

6. In a secondary clock, the combination
with astationary cam-groove 37 provided with
the vertical way 40 and secondary cam-faces
41, o1, and the intermittently-actuated regi-

lator-wheel 39 provided with pockets in its

- periphery of varying depths: of the intermit-

{3

tently-actuated hour-wheel 22 and a pawl-
arm o4 pivotally attached thereto provided
with a hook 35, a pin 36 bearing on the pe-
riphery of the regulator-wheel 389, and a pin
20" traveling in the cam-groove 37, substan-
tially as and for the purposes set fortl.

In testimony whereof I have hereunto set
my hand this 16th day of November, 1505,

GERORGIE W, MACKENZIL.
YWitnesses:
PETER J. EDWARDS,
W, P JIANKNA.
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