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9 Claims.

My present invention relates to new and use-
ful control systems and apparatus therefor,

More particularly, my invention reletes to
novel systems and apparatus especially adapted
for operating and controlling electric motor
driven mechanisms such, for example, as sec-
ondary clocks of the motor type, electrically op-
erated switching mechanisms such as traffic sig-
nal mechanisms operated in definite time rela-
tion, and the like; and has for its more particu-
lar object the periodically recurring correction
of such mechanisms from a central station to
maintain predetermined unison or rhase rela-
tionships in the secondry or controlied mecha-
nisms.

Motor electric clocks are old in the art.
Briefly speaking, such clocks have no clockwork
of the usual type, but the hands thereof are
driven by a synchronous alternating 'current
motor of the self-starting type. Provision is
made in the power station supplying the driving
motors with power to keep the frequency of the
system as close to 60 cycles per second as possi-
ble, so that the clocks, when once set to the
rroper time, will indicate reasonably correct time
as long as there is no interruption to the supply
of current to the driving motor.

It has long been recognized that the value of
all such clocks depends absolutely on the reli-
ability of the current supply. In all but the
largest distribution systems which are operated
by all underground cables, interruptions to the
supp’y of current are unavoidable. In recogni-
tion of this inherent defect, provisions have been
made to indicate at the secondary clock, that
the current has failed temporarily, as for exam-
ple, by utilizing a drop annunciator for the pur-
pose of indicating “outage”. The technical
term “outage” has been coined to indicate fail-
ure of current supply in a power network con-
taining motor clocks,

An effort to solve this difficulty has been made
by the use of an auxiliary clockwork designed to
remain fully wound and arrested in motion by
the magnetic effect of the coil of the motor. In
the event of failure of the supply current, this
clockwork was designed to automatically start
and to carry the hands along until such time as
the current supply was re-established, so that the
cleck would still approximately show correct time
in spite of outage. It is of course plain that if
the outage exceeded the length of time the aux-
iliary clock was capable of running, then the
hands would stop and on recurrence of the poten-
tial on the network, the clock would no longer

(Cl. 58—35)

Indicate correct time. This deficiency prompted
the auxiliary clockwork to be abandoned in favor
of an outage indicator as described above.
There are a number of other motor clocks on the
market, but most of these have no self-starting 5
motor, and rely upon the fact that the clock is
stopped to indicate outage has occurred,

In a further effort to partially solve the prob-
lem of outage, there has been devised g system in
which two motors are used in the secondary 10
clocks, one connected on each side of a three-
wire A. C. power supply circuit. The normally
operating motor is a synchronous motor driving
the hands. When an outage occurs, the other
motor which is geared to operate the hands at a 15
speed about twice as high as that of the time
motor, gets into action and sets the clocks ahead,
each clock in the system being set ahead the
same amount. This system employs a weight-
driven self-winding master clock on the premises 20
where the controlled clocks are located, to cut the
auxiliary fast motor in and out of service when
an outage occurs. This system is impractical
in the majority of motor clock installations, be-
cause of the cost of the master clock and the im- 25
possibility of connecting three wires through an
attachment plug of the usual household type, a
regular conduit wiring being required. This sys-
tem, furthermore, cannot take care of a condition
where the various secondary clocks on an instal- 30
lation are stopped at different times, for ex-
ample, through the blowing of an individual fuse.

It has been proposed, particularly in the foreign
art, to send correcting or timing impulses over a
network especially provided for clock operating 35
purposes to correct all clocks on a system. Such
systems, however, presuppose that all clocks in
the network are equally affected by an interrup-
tion, such as would be the case of course with

& special network, and thus the correction could 40
be accomplished with comparative ease. A rep-
resentative system of this kind is that of Dr. H.
Aaron, patented in Germany under patents num-
bered 234,538 and 236,456, in which one and the
same network serves to send impulses periodi- 45
cally to advance all the clock hands and to cor-
rect them. The Aaron system requires a special
network for the operation of clocks only, and his
system could not be applied to a commercial net-
work, feeding besides clocks, light and power de- 50
vices.

Accordingly, it is thought broadly new, and it
is a primary object of the present invention, to
operate secondary clocks, traffic signal mecha-
nisms, and the like, over a commercial network 55
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adapted to supply light and power indiscrimi-
nately either alternating or direct, and in the
case of alternating current, having a frequency
high enough for commercial lighting and to oper-
ate the clocks or mechanism, and to provide
means responsive to signals over the same net-
work to set the clockwork or mechanisms auto-
matically to the correct time or phase relation
at regularly recurring intervals, for example,
every hour on the hour, regardless of whether
the connected clocks or mechanisms have
stopped at different times, as for example, where
outages occur at different times in part of the
network due to the blowing of local fuses in a
house circuit.

It is a further object of the present invention
to provide novel correcting mechanisms for
secondary motor clocks, motor switching or like
mechanisms, adapted for periodic correction and
adjustment to a desired phase relationship over
the motor supply circuit, regardless of the dif-
ferent extents to which the deviation from the
desired phase relationship may have occurred
between correcting intervals.

Other objects of the invention will appear from
the following detailed description of a preferred
embodiment of my invention, and are such as
may be attained by a utilization of the various
novel principles, combinations and sub-combi-
nations hereinafter set forth, and defined by the
scope of the appended claims in the various rela-
tions to which they are applicable by persons
skilled in the art.

As shown in the drawings:

Figure 1 is a schematic diagram of the essen-
tial electrical elements and circult arrangement
of a preferred time distributing system embody-
ing my invention.

Figure 2 shows schematlcally a plan view. of
the essential elements of a secondary clock cor-
recting and checking mechanism adapted for
use in the system shown in Figure 1.

Figures 3 to 7 are schematic side views showing
various  consecutive phases of operation of the
secondary clock correcting and checking mecha-
nism illustrated in Figure 2.

Figures 8 to 10 are schematic side views show-
ing the consecutive phases of operation of a
modified form of secondary clock correcting and
checking mechanism embodying my invention.

Figure 11 is a fragmental view showing the cor-
recting stop and nose constructions utilized in
my invention. :

My invention will be speciﬁcally described in
connection with a time distributing system, but
it will be obvious to those skilled in the art that
‘the secondary motor mechanisms hereinafter dis-
closed may be applied to the operation of traffic
signal control switches in predetermined phase
relationship. The electrical phases of my inven-
tion will first be described after which a descrip-
tion of the secondary correcting or phasing mech-
anisms utilized will be given.

In the power house, Fig. 1, a generator of any

, well known type driven by any sultable prime

mover delivers current to a network 11, 12, sup-
plying or distributing current for the operation
of lights (3, motors 14, other electrical appli-

ances and clocks 15, indiscriminately. The gen-
erator may supply alternating or direct current
power to the system. A very low resistance in-
ductance or a suitable reactance 16, or any other
suitable means to eliminate radio interference,
may be connected in the power circuit. Second-
ary transformer winding IT connected across

conductors 11 and 12 is under the influence of
primary transformer winding 8. Winding 18 is
connected to a high frequency oscillator 18 of any
well known construction, which is actuated at
certain times by closure of feed contacts 20 and 21
through operation of a cam 22 periodically actu-
ated by a master clock, of any well known con-
struction, located in the power house. When
the master clock closes contacts 20 and 21, oscil-
lator 19 is connected to the generator, and high
frequency oscillations are sent into and over the
network through transformer windings 1T and 18.
For correction once each hour, cam 22 driven by
the master clock may be provided with at least
two different types of code teeth, depending upon
the particular correcting mechanisms used. The
preferred arrangement in alternating current
systems comprises & series of lifts or teeth of pro-
gressively increasing length. These groups cor-
respond to the hours counterclockwise from
twelve to one, and provide correction effected
from the power house once an hour on the exact
hour, -as will more fully hereinafter appear.
Longer and shorter periods between corrections
may be chosen without departing from the spirit
of this invention, as for example, half hours,
quarter hours, one tenth of an hour (six minutes),
or longer periods, say two, or four, or six hours,
or twelve or twenty-four hours, by suitably vary-
ing the periphery of cam 22 to provide suitable
groups of teeth for the desired correction inter-
vals. The second type of teeth comprises twelve
groups of teeth, the first group having one long

" tooth, the second group one short and one long,

the third group two short and one long, the fourth
group three short and one long, and so on to the
twelfth group which consists of eleven short
teeth and one long tooth. The mechanism in
which this type of teeth is used is described in
the latter part of the specification and is shown
in Figures 8, 9 and 10.

Generally speaking, the hourly correction will
suffice in frequency controlled A. C. systems. In
D. C. systems it may be advantageous to send out

-the time corrections more frequently, because of

the somewhat greater difficulty of maintaining
the operation of D. C. motors at constant specds.

The cam disc 22 of the master clock at the
power house does not rotate continuously, but is
released for the proper extent of angular rota-
tion to rotate a single group of teeth to actuate
contacts 20 and 2{ before coming to rest by
means of the usual striking train of an ordinary
striking clock, in a manner that will be obvious
to those skilled in the art. The release is so ar-
ranged that the end of each signal group sent
out by the oscillator coincides with the exact
hour, or the exact time interval to which correc-
tion of the secondary or controlled clocks is to
be made.

As shown, lights 13, motor 14, and clock 15 are
connected in local or house circuits, indicated by
square 23, which are connected to the network
conductors 1 and 12 through protective fuses 24
and the usual local switches, not shown. Any
of the house or local circuits may be interrupted
independently of the others by the blowing of
fuses and opening of local switches, causing out-
age of the clocks on the interrupted circuit only.

The secondary clock arrangement, of which any
desired number may be connected across any
branch of the network, comprises a suitable clock-
drive motor 25 such, for example, as the type dis-
closed in Warren Patent No. 1,283,435 granted -
October 29, 1918, and the usual clock mechamsm
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driven thereby, of any usual construction and one
of my improved high-frequency-responsive con-
trol mechanisms hereinafter described in detail.
Such clock motors are normally not affected by
the high-frequency impulses of the character im-
pressed on the network by oscillator {8, but a
protective inductance or a.reactance 26, or any
other suitable protective device may be connected

_ In the motor circuit as shown. My improved

10

high-frequency-responsive device provided in

. clock 15, comprises primary transformer winding
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21 connected directly across the network, and sec-
ondary transformer winding 28, inductively af-
fected by winding 21, and connected to high-~fre-
quency-responsive relay or magnet 29. A bridg-
ing condenser 30 is connected across relay or
magnet 29. As long as the high frequency cur-
rent flows over the network, relay or magneét 29
will be energized and will hold its armature 31 in
the attracted pos'tion against the pull of the re-
tractile spring 32, and when the high frequency
impulses cease, spring 32 will retract armature 31
in well known manner. Armature 3f effects the
correct’on of the clock by operation of correcting
mechanism more fully hereinafter described.
‘When my invention is utilized on an alternating
current network, I preferably employ self-starting
synchronous clock motors and clock mechanisms
of any well known type. On direct current net-
works I employ direct current motors of the con-
stant speed type, preferably such as are employed
in D. C. ampere-hour mete-s to drive the usual
electrical clock mechanism. Such motors oper-
ate practically at constant speed under constant

load, even with considerable variations in the

Iine voltage.

Likewise, I do not wish to limit myself to the
particular arrangement of the high-frequency-
responsive device shown. For example, in the
textbook on Alternating Current Signaling Prac-
tice published in 1915 by the Union Switch &
Signal Company, Swissvale, Pennsylvania, several
forms of frequency-responsive relays are illus-
trated and described suitable for utilization in my
present invention as the high-frequency-respon-
sive device 29. For the purposes of time distribu-
tion, the vane-type relay, disclosed in said text-
book, recommends itself because of its greater
simplicity and smaller cost.

In operation of my improved system, the char-
acter of the controlling signals sent out by the
master clock at the power house must bear a
direct relation to the exact time indicated by the
master clock when the impulses are sent. Two
general methods of differentiation between signals
may be employed, as above pointed out, by cutting
different code teeth on the periphery of cam
disc 22. The first method depends upon the
length of the signals for correcting the secondary
clocks, the length of the twelve o’clock signal
being one unit; the length of the eleven o’clock
signal being two units; and so forth, and the
length of the one o’clock signal being twelve units.
The second method most closely follows the
analogy of a striking clock for hourly correction,
and comprises sending out groups of signals, each
signal comprising a series of high-frequency im-
pulses. One signal is sent out at twelve o’clock;

two signals are sent out at eleven o’clock; four
signals at nine o’clock, and so forth, with twelve
signals at one o’clock. 'The groups of signals each
consists of two kinds of elements, short signals
which operate the counterpart of a ratchet sector
in the corrector mechanism hereinafter described, -
and a final long signal to release the correcting

3

mechanism proper.  Thus, in an hourly correction
system utilizing this method, the twelve o’clock
impulse is one long impulse; the eleven o'clock
one short and one long; the ten o’clock two short
and one final long, and so forth. The short im-
pulse in each case will propel a ratchet one tooth,
as will be apparent from the following description
of the detailed correcting mechanism. -

Each method has its advantages. The first has
the advantage of simplicity, but is dependent for
its practical operation on reasonably close syn-
chronism of the clock motors. Since, in alter-
nating systems, motor synchronism is absolute, in
such systems the first method is preferable. In
direct current systems, being independent of syn-
chronism of the motor, the second method may be
preferable. Each method may, however, be used
on A. C. or D. C. networks. .

Referring now to the specific correcting mecha-
nism disclosed in Figures 3 to 7, for the purpose
of clarity of illustration, the various elements of
the mechanism have been shown separated and
more or less schematically to avoid complicated
drawings, and it will be understood that in actual
construction, the various parts may occupy rela-
tive positions best adapted for convenient manu-
facture, the matter of convenient arrangement of
parts being within the mechanical skill of a de-
signer in the light of the following disclosure.
Throughout the following disclosure elements
have been shown which permit of the easiest and
clearest llustration in view of the complexity of
the mechanism involved. The members of the
correcting mechanism in the illustrative examples
of the drawings which are shown with directional
arrows placed thereon or in conjunction therewith
preferably receive their rotational movement
from the clock driving motor where the invention
is applied to.correction of motor driven clocks.

Figures 2 and 3 show all the essential parts of a
secondary clock, except hands, dial, case and
frame, etc., in the position when the clock js
operating normally under the influence of its
motor. The ordinary clock arrangement of
nested shafts 33 and 34, suitably journaled and
supported in the clock frame members 35 and 36,
is prov'ded with the hour-hand of the clock car-
ried on shaft 33, and the minute-hand carried on
shaft 34. A second-hand may be provided in the
ordinary manner. Gear 37 and pinion 38 fastened
to and driving shafts 33 and 34 respectively, and
in turn meshing with and driven by pinion 39 and
gear 40 respectively, constitute the hand operat-
ing works of the clock. Pinion 39 and gear 40 are
rigidly secured together and carried by the fixed
shaft or stud 41, the inner end of which is rigidly
secured in boss 42 of frame member 35 and upon
which they are free to rotate together. The ratic
of gearing is such that for one revolution of the
gear 31, pinion -38 makes 12 revolutions. Gear
40 meshes with and is driven by p‘nion 43, fixedly
secured to and rotatable with gear 44. Pinion 43
and gear 44 are rotatably mounted on a stud 45
supported from arm 46 of a rocker member 41
pivotally mounted for rotation on sleeve 48 which
is rotatably supported on motor shaft 49. Motor
shaft 49 is suitably journaled in frame members
35 and 36 and is driven at the proper speed
through reduction gearing 50 by the clock motor
25. Pinion 5! mounted on and driven by motor
shaft 49 meshes with and drives gear 44.

Secured to arm 52 of rocker member 47 is arm-
ature 53 of magnet 54. Magnet 54 is under con-
trol of the high-frequency-responsive relay 29, as
shown in Fig. 1, through armature 31 and contact
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55 which as shown are arranged to feed current
from the network to which the clock is connected,

in such manner. that when armature 31 1is-

attracted the magnet 54 is energized. I do not
wish to limit myself to the use of a relay at 29 as
the system may be operated directly by making
magnet 54 itself high-frequency-responsive in a
manner that will be obvious o those skilled in the
art.

Pinion 51 is driven by the motor of the clock at
such a normal speed that the minute shaft 34 is

‘caused to make one revolution an hour, and the

parts are normally held in the relationship
shown in Figure 3. In this relationship of parts
it follows that, provided the motor runs at a uni-

form speed, the apparatus so far described will
. described. .

form a secondary clock.

The mechanisth through which periodical check
or correction of the clock is effected will now be
descrived. Superimposed upon the nested shafts
33 and 34 and rotatable on shaft 33 is a sleeve 5%
about which spring 56 is coiled. One end of
spring 56 is connected to gear 3T and the other
end is connected to frictional wheel 56a. Spring
56 is under tension in such manner that it tends
to preserve a predetermined relation circularly
between gear 37 and wheel 56a by pressing pin 57,
rigidly secured to gear 31, against pin 58, rigidly
secured to wheel 56a, the arrangement being such
that if gear 37 is arrested against motion clock-
wise, wheel 56a still can be moved a certain angu-
lar distance in a clockwise direction, provided
enough force is applied to overcome the normal
tension of spring 56. As soon as such force is
released, however, wheel 56a will snap back into
its normal position, shown in Figures 2 to 5
inclusive.

A series of stops 59 to 10 projecting from. the
inner face of gear 37, and a corresponding series
59a to T0a projecting from the inner face of wheel
56a is provided, as shown in Fig. 2. These stops
are all alike and are semicircular at their base
and provided with beveled surfaces as indicated
in Figure 11, in which stop 70 is shown. The
stops are arranged spirally and: constitute the
equivalent of the “snail”’, well known in striking
clocks. By means of such a snail, in an ordinary
striking clock, the number of strokes is deter-
mined. In the present invention, however, the
snail is used to effect correction of the block. In
the arrangement shown, there is one stop for
ecach exact hour of actual time, 59 and 59a corre-
sponding to one o’clock actual time; 60 and 60a
to two o’clock, and so on to 10 and T0a which
correspond to twelve o’clock noon or midnight.

These stops coact with the similar noses 71 and
T{a of a pair of rocking levers 72 and T2a. Noses
11 and Tla are preferably secured to.the ends of
levers 12 and 12a by means of long flat springs 11’
riveted to the levers at 11’ as shown in Figs. 2
and 3, and are provided with beveled surfaces as
shown in Figure 11 for a purpose that will more
fully hereinafter appear. -Lever 12 is secured to
segment 13 by means of screws 14, and formed
integrally therewith is an extension 75 provided
with a toothed ratchet segment 76. Segment 13
is pivotally mounted on sleeve 48, Lever T2¢ is
provided with an elongated slot TT through which
sleeve 48 extends. Extending through slots 18 of
lever T2a and connected to segment 13 are the
shanks of two headed rivets 19 which cause lever
T12a to oscillate with segment 73 about sleeve 48

" as a pivot, but permit a sliding motion of lever

75

T12a with relation to segment T3 within the limits
of slots 71T and 18. Formed integrally with lever

9,187,829

12a is an extension 84 which terminates in arcu-
ate segment 82, the function of which will more
fully hereinafter appear. A spring 83 secured by
means of pin 84 to lever T2a and by means of pin
85 to segment 713, and a spring 86 one end of which
is secured to pin 85 and the other end of which is
secured by pin 87 to a suitable frame member (not
shown), normally hold levers 12 and T2a and
segment 13 in the position shown in Figure 3, with
noses Tl and Tia outside of the orbit of the outer-
most of stops 89 to 10 and §9a to 104, so the hour
wheel is free to rotate under the influence of its
motor. When, however, the levers 12 and T2a
are moved inwardly, noses T{ and Tla may arrest
the motion of both gear 371 and friction wheel 56a
under certain conditions more fully hereinafter

The apparatus is ‘shown in Fig. 3 as it would
stand at 12 o'clock, and it will be seen that the
noses ‘Tf and Tla are so located that they will
stop the wheels 37 and 56a if moved into the orbit
of the stops 70 and T0a, the 12 o’clock stops.

Assuming now that the master clock in the
power house sends an impulse and that magnet 54
is energized as a result, armature §3 and its asso-
ciated rocker arm 52 and the associated parts will
be moved to the position shown in Figure 4. In
this position of parts, the end 81 of lever 52 is
raised sufficiently to permit shoulder 92 of lever
93 to move under lever end 94, In a manner that
will more fully hereinafter appear, to thereby
hold rocker arm 52 and related parts in the posi-
tion shown in Figure 4 with pinion 43 disengaged
from gear 40 and interrupting the driving con-
nection between the motor and shafts 33 and 34,
resulting in the stopping of the clock hands.
Interruption of the drive is effected through the
movement of pinion 43 with the rocker arm 46
carrying it cut of contact with gear 40, Gear 44,
however, still maintains contact with pinion 5t
during this movement, and rotates pinion 43 idly.

This movement of the rocker assembly meshes
gear 94, journaled at 95 on rocker arm 46, with a
gear 96 suitably journaled from the frame work
(not shown) by means of shaft 971. Gear 96 is
constantly driven by the motor of the clock
through a gear train (not shown) at a speed con-
siderably higher than the speed of pinion 43 in
the direction of the arrow. Gear 94 meshes with
and rotates toothed section 98 of segment 73 and
rotates segment 13 together with the associated
parts through: an arc, the ‘extent of which de-
pends on the length of time magnet 54 is ener-
gized. For operation of this form of my im-
proved correcting mechanism, the master clock
at the power house sends out signals of varying
lengths, that sent out at 12 A, M. or 12 P. M. be-
ing the shortest and equal to one unit, that sent
out at 11 o’clock being two units in length, and
that sent out at 1 o’clock being the longest and
being equal to twelve units. 'The parts are so ar-
ranged that each unit length of signal will propel
the segment 13 and rocker assembly a distance
sufficient to raise ratchet segment 76 of lever 15
the angular distance of one tooth past the nose 99
of pawl 100. Pawl {00 is pivotally mounted to the
framework, not shown, by means of pin 101, and
is normally urged counter-clockwise in Figs. 3 and
4 by tension spring 102 secured at 103 to pawl
100, and at {04 to the framework. Pawl 100 is
provided with an extension which is held against
pin 106 of lever 93 so that pawl 100 tends to carry
lever 938 in a counterclockwise direction in Figs. 3
and 4 about pivot point 107.

It will, accordingly, be seen that in the normal
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position of parts as shown in Figure 3, end 81 of
lever 52 holds lever 93 and paw! 100 to the right
against the tension of spring 102, and nose 99 is

held disengaged from ratchet teeth 76, and then .

when magnet 84 is energized and shoulder 82 is
permitted to move under the end 91 of lever 52,
pawl 100 moves under the influence of spring 102
to engage the teeth of ratchet sector 16 and pre-
vents the ratchet sector and its associated levers
12 ahd 12¢ from dropping back so that, after the
cessation of the signals from the power house, the
levers 12 and T2a will remain in the position into
which they have been propelled during the re-
ception of the signal and consequent energization
of magnet 54. Accordingly, it will be seen that
levers 12 and 12a will be set to a position corre-
sponding to the time signal that is sent out. In
event the correction signals are received in such
manner that interference develops between any
of the stops and noses T1 and Tia, the beveled
surfaces of the stops and noses will coact as shown
in Figure 11 to force noses T{ and Tia inwardly,
deflecting springs T1’ and 71’’ without interfering
with the proper setting of levers 712 and T2a. As
soon as the levers are moved past the interfering
stops, the springs 11’ and T1’’ will force the noses
171 and Tla outward into the position shown in
Figure 2.

. Assuming that the master clock in the power
house indicates one o’clock when the signal is
sent, and as a consequence, the clock has sent out
the longest signal it is capable of sending, or the
12 unit length signal, the position of parts will
be that shown in Figure 5 just at the end of the
signal. In this position of parts, levers 12 and T2a
have heen propelled such a distance that the
noses Tt and Tla are positioned in the orbit of
the stops 59 and 59, which correspond to the
one o’clock position, as has already been ex-
plained. Had the shortest impulse been sent in-
stead of the longest, noses 71 and Tla would be
in the orbit of stops 70 and T0a, which are the
twelve o’clock stops. Assuming that the second-
ary clock has stopped accidentally just at twelve
o’clock, the stops 59 and 59¢ will be in the posi-
tion shown in Figure 3, and with the correction
signal for one o’clock fully received by magnet 54,
the parts will be conditioned as shown in Figure 5,
reading for setting the clock to one o’clock with
the power supply restored and the clock motor
running. Upon cessation of the signal, armature
53 and the connected levers 52 and 46, together
with the gears carried thereby, will move ciock-
wise under the influence of gravity, assisted by a
suitable spring, if desired (not shown), about
sleeve 48 as a pivof, until at the moment when
the impulse has actually ceased, the parts have
assumed the position shown in Figure 6. This
results in forcing lever 93 and pivot pin 107 down-
ward. This movement of pin 107 forces the end
of rocker lever 108, on which it is carried, clock-
wise about pivot pin 110 secured to the frame-
work, and forces friction-well fi{, mounted on
shaft 112 of rocker 108, into frictional contact
with the periphery of friction-wheel 56a. Wheel
f{! is constantly rotated at high speed in the
direction of the arrow by means of frictional en-
gagement with wheel #13 carried on shaft 114
journaled in rocker 108. Shaft 114 is driven at

_a considerable speed by.the motor of the clock

through a suitable gear train and flexible shaft
connection (not shown) to drive the wheel {i3
in the direction of the arrow. The peripheries
of wheels 56a, 111 and 113, it will be understood,
may be suitably serrated and hardened to provide

good wearing and effective frictional drive sur-
faces, or suitable meshing gears may be substi-
tuted therefor. If desired wheel 113 may be elim-
inated by securing wheel il to shaft 112, ex-
tending shaft 112 and mounting a driving pinion
on the opposite end thereof which is brought into
mesh with a driving-gear rotating continuously
at high speed when wheel 11 is lifted into en-
gagement with wheel 56a by the action of rock-
er 108. :

The travel downward of lever 93 is limited by
the motion of the rocker 108 pivoted at {10, which
is arrested when wheel (it is positioned in driv-
ing engagement with wheel 56a, and the parts
are so proportioned that while driving engage-

ment is interrupted between gears 36 and 94 when

the motion of rocker 108 is arrested, stopping the
further driving of sector 98 and the related parts,
pinion 43 is still held out of mesh with gear 40
and the hands of the clock are still held station-
ary. The speed of wheel {13 is made sufficient so
that an entire revolution of 56a may be produced
in a fraction of a second, in order that the entire
correction operation may take place so rapidly
even under the most extreme conditions, as to in-
troduce no appreciable error in the time indica-
tion,

Wheel (Il now rotates the wheel 56z, and

" through the action of spring 56, gear 37 will be

rotated wit. it clockwise until stops 58 and 5%«
impinge upon noses Tl and Tfa of levers 12 and
T2a. When this occurs, gear 37 will have rotated
the hand-driving train until the hands of the
clock show exactly one o’clock, the minute shaft
having been advanced one entire revolution and
the hour hand having been advanced from twelve
to one on the dial. Wheel 37T will now be arrested
with stop 59 against nose 71, but wheel 56a is
still urged clockwise, tensioning spring 56 and
causing stop 59a to force lever T2a to the right
tG the limit of its travel on rivets 19, as shown in
Fig. 7. This movement of the lever 12a causes
quadrant 82 to engage pin 106 and to force lever
93 together with pawl 100 clockwise to the posi-
tion shown in Fig. 7. Shoulder 92 now no longer
supports lever 52, and lever 52 together with the
lever 46, rocker 108, and the parts carried there-
by, are restored to the normal position shown
in Fig. 3, under influence of gravity, causing
pinion 43 to mesh with gear 40, and re-establish-~
ing the drive for the clock hands from the motor.
The hands of the clock will now resume their

travel, as levers 12 and 72a are moved out of”

the orbit of travel of stops 59 and 59¢ by the
action of spring.86, as soon as wheel {1 is dis-
engaged from wheel 56a. Even though nose 99 of
pawl 160 has been withdrawn from engagement
with ratchet sector 16, rocker 13 and the asso-
ciated parts cannot restore to normal so long as
wheel {11 engages and exerts torque upon wheel
56a and upon lever 12a through stop 59a. While
rocker 108 is shown as restored by gravity to the
position shown in Fig. 3, if desired, biasing to the
normal position may be effected by addition of
a suitable spring.

The position of all parts will now be that
shown in Fig. 3, except that the wheels 27 and 56a
will have been moved forward an amount corre-
sponding to one hour.

Assuming now that the position of all parts is
as shown in Fig. 3 at the exact time when the
master clock sends out the twelve g’clock impulse,
then no correction would take place, none being
necessary. Under such conditions, noses T1 and
Tta of levers 12 and T2¢ would be moved into
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the orbits of stops 10 and T08a in response to &
correcting signal of minimum length. Hence,
even though the correcting operation took place
exactly as described, stop 10 would be prevented
from moving from its then correct position, and
the mechanism would simply go through the
corrective cycle of operations without affecting
the position of the hands. If, on the other hand,
the clock in question was running fast and indi-
cated time slightly in advance of the correct time,
then the operation of the correcting mechanism
would cause the wheels 31T and 56a to make al-
most a full revolution, due to the fact that stops
10 and 70a being already past noses Tl and Tia,
wheels 37 and 56a must revolve until stops 70 and
tion of a stop watch. As this minimal error is
Tila, causing the cycle of operations above set
forth, with a setting of the hour hand completely
around the dial with substantially twelve com-
plete revolutions of the minute hand. It is of
course plain that for every revolution of gear 31,
the minute shaft 33 makes twelve revolutions.

It is realized that the actual time taken by the
correcting mechanism to effect correction may
vary with conditions, being dependent upon how
far the wheels 3T and 56a must be moved, but
the entire operation will take place with such
rapidity, that no noticeable error in the time
indicated will ensue. 'The variation in time
brought about by the different lengths of im-
pulses sent out by the master clock is already
neutralized by having the master clock so ar-
ranged that the end, and not the beginning, of
the impulse is timed with the full hour, and this
ending of the impulse is further tied in with
the correct time so as to allow for the mean time
of operation. In other words, the end of the
impulse is arranged to precede-the absolute fuil
hour by a fraction of a second corresponding to
the length of time the mechanism takes to
rotate wheel 3T one-half of a revolution. As-
suming that the average time taken for correc-
tion is one-half second, the greatest deviation
from absolutely correct time which could exist
would be one quarter second, an interval of time
no longer discernible or observable on the ordi-
nary clock, and nearly the limit of time indica-
tion of a stop watch. As this minimal error is
not cumulative, it is of absolutely no importance
on clock operation, and my improved system will
permanently keep within limits which could not
possibly be preserved by anything but the very
best chronometers.

A modified form of my invention is shown
schematically in Figures 8, 9 and 10. These
figures show the same apparatus in different posi-
tions of the various parts which they assume
under the influence of the correcting impulses
from the power house. In this form of my in-
vention, the signals sent out from the power
house comprise a number of distinct impulses
or taps from 1 to 12. Each signal consists of a
series of very short impulses or taps with a long
final impulse or tap, the code signal correspond-
ing to 12 o’clock consisting of one long tap, and
that for 1 o’clock consisting of 11 short taps fol-
lowed by a long tap. )

The clock-hand driving mechanism embody-
ing the parts driven by gear 40 and friction wheel
{1 are the same as described in connection with
Figures 2 to 7, and function in like manner.
Similar reference characters have been applied
to similar parts, and for a full understanding
of the parts not hereinafter referred to in detail,
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reference may be had to the foregoing descrin-
tion thereof. .

Pigure 8 shows the parts in their normal posi~
tion; Figure 9 shows the same parts just before
the termination of the long tap or signal of the
eight o’clock signal; and Figure 10 shows the
parts immediately after the termination of the
long tap. o

In this form of the invention gear 40 meshes
with and is driven in the direction of the arrow
by pinion 12{ mounted on shaft 122 of rocker
member 123. Pinion (21 meshes with and is
driven in the direction of the arrow by pinion {24,
journaled on rocker 123. Pinion 124 in turn
meshes with and is driven by pinion (28 secured cn
and continuously driven by the clock shaft 49, on
which rocker member 123 is pivotally mounted.
Clock shaft 49 turns in a clockwise direction as
indicated by the arrow on wheel 126. Mounted
on and driven by motor shait 49 is a driving-gear
126 which meshes with and drives pinion 127 at

15

2¢

high speed. Pinion 127 is secured to and drives

shaft 112, carrying friction drive-wheel {ii at
high speed. .

It will be seen that in the position of parts
shown in Figure 8, motor shaft 49 through gears
124 and {21 will drive gear 40 and the mechanism
in normal timing operation. When, however,
rocker 123 is released for rotation in a clockwise
direction in response to the received correcting

signals in a manner hereinafter described in de--

tail, gear 121 will be disengaged from gear 40, and
the friction wheel 11f will be thrown upward and
held in driving engagement with the driving wheel
56a of the correcting mechanism.

The end 128 of rocker 123, in the normal posi-
tion of parts shown in Figure 8, rests on shoulder
129 of bell-crank member 130. Bell-crank mem-
ber 130 is pivotally mounted on pivot pin §31 suit-
ably supported from the framework of the mech-
anism, and is normally urged clockwise abouf
pivot 131 to the position shown, by spring 132,
one end of which is connected to the bell-crank

_and the other end of which is connected to a

suitable pin mounted on the supporting frame-
work. Arm 133 of bell-crank member 130 is
positioned in the path of movement of pin {34
carried on slide member 135 for a purpose that
will more fully hereinafter appear. Formed in
slide member 135 are elongated guide slots (36
through which the shanks of headed rivets 137 se-
cured to bell-crank member 138 extend. Rivets
137 secure slide 135 slidably in position on bell-
crank member {38, and slide 135 normally is held
by the action of gravity with the shanks of rivets
i37 normally engaging the. upper ends of slots
136 as shown in Figure 8. Formed on slide 135
are rack teeth 139 adapted to engage the teeth of
a continuously rotating gear wheel 141. Gear
wheel 141 is mounted on and driven in the direc-
tion of the arrow by a suitably journaled shaft
182, through any suitable gear train from the
clock motor (not shown). In operation of the
device, when rack 139 is brought into mesh with
the teeth of gear wheel 141, slide (3% will be
raised an amount depending upon the time of
engagement of the rack 139 with gear wheel. 141
in a manner that will more fully hereinafter ap-
pear.

Bell-crank 138 is secured to and rotates spindle
143, suipably supported in bearings in the frame-
work, and the armature 53 of the magnet 54 is
rigidly secured to bell-crank 138, so that as the
magnet 54 is energized in response to received sig-
nals, rack 139 will be brought into mesh with
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gear (4 for a purpose that will more fully here-
inafter appear. Rigidly secured to spindie 143,
is pawl operating arm {44, provided with the
pawl operating pin {48. With magnet 54 deen-
ergized, armature 53 will be retracted and bell-
crank 138 will be held against stop pin 148 under
the influence of gravity or a retractile spring (47,
and pin 148 will engage and hold in raised posi-
tion gravity escapement pawl 148 pivoted at 148
to the framework. Pawl (48 is provided with
detent or nose 150 adapted to engage the teeth
of ratchet sector 15{. When magnet 54 is en-
ergized armature 53 will be attracted and pin 145
will be lowered permitting nose 180 to engage
ratchet teeth 151. In lowered position, pin {45
will also engage extension 152 of escapement pawl
153 pivoted to the framework at 154, raising nose
155 of pawl 153 out of engagement with teeth of
Ratchet sector 151 is formed in-
tegrally on an arm [58’, which is secured to and
rotatable-with a plate member 56 about a pivot
pin 157 suitably secured to the framework. Arm
155’ is secured to or formed integrally with lever
12 (see Fig. 2); and secured to plate 156, which
replaces segment 13 of the form of invention
shown in Figures 2 to 7, are headed rivets 19,
the shanks of which extend through slots 18
of arm T2a, on the side of plate 156 opposite
lever 12 and arm 155’. Noses 71 and Tia cooper-
ate with stops 59 to 16, and §9a to 10a, in a man-
ner that will be clear by reference to the de-
scription of these parts given in connection with
Pigures 2 to 7. Levers 12 and 12« together with
plate 156 and arm 155’ are so proportioned that
they normally tend to rotate counterclockwise
in Figure 8 under the influence of gravity, so
that as magnet 54 is alternately energized and
deenergized these parts will rotate counterclock-
wise step by step in Figure 8 under the alternate
control of pawls 148 and 153. If desired, a suit-
able spring 157 connected at one end to plate 156
and at the other end to a suitable pin supported
from the framework may be utilized to aid the
counterclockwise rotation of plate {56 and the
parts carried thereby, in operation of the device.

A tension spring 158 connected at 159 to plate
156 is provided with a looped end 161 which loops
over pin 162 secured in the upper end of arm 163
of bell-crank (64. Carried by arm 163 of bell-
crank 164 is a pin 165 normally held in engage-
ment with segment 82 of extension 8! of arm
T2a by the action of gravity on bell-crank 164.
Bell-crank member 164 is suitably pivoted at 166
to the framework. Secured at {69 to bell-crank
arm 167 is the upper end of a spring i7f, the
lower looped end 172 of which is looped around
pin 113 secured in rocker member 123. .

Formed integrally with bell-crank member (64
is a latching projection 174, the end of which is
adapted to coact with nose 1715 of a latching mem-
ber 116, pivoted on pin 131. Latching member
116 is normally held against pin {17 carried by
bell-crank member 130, by the action of a spring
118 secured at one end to the member {716 and at
its other end to arm {33 of bell-crrank member
130.

In operation of this form of invention with the

parts as shown in Figure 8, the time mechanism .

is driven in timed relation to the master-clock
at the powerhouse through the motor shaft 48,
gear train 125, 124, 12f and 40, and the mech-
anisms driven by gear 40 in the manner herein-
before fully set forth in connection with Figures
2 to 7. Nose 155 of escapement pawl 153 is held
by gravity in engagement with that tooth of

7

ratchet sector 181 which will hold noses 11 and .

Tia of levers 12 and 12a out of the orbit of move-
ment of stops 18 and T0a carried by gear 37 and
wheel §6a in the position shown in Figure 8.

Assuming now that a series of correction sig-
nals are received corresponding to the signals
for eight o’clock, on the fifth time signal group,
magnet 54 will be energized in succéssion by four
short impulses and by a final long impulse.
Upon each energization of magnet 54, nose 155
will be disengaged from the ratchet sector {51
slightly before the pawl (48 engages the teeth
of the ratchet sector, the time interval being
sufficient for the ratchet (8f to rotate through
an arc equivalent to one tooth. This rotation is in
a counter-clockwise direction under the influence
of gravity or of springs 157, ‘Upon deenergiza-
tion of magnet 54, the nose {55 of the pawl 153
engages the teeth 151 before the paw] 148 is re-
leased therefrom, thus causing a locking of the
ratchet 151 in position. Accordingly, for each
impulse or tap received by magnet 54, arms 12
and T2a together with ratchet 151 and the con-
nected parts will rotate a distance corresponding
to one tooth of the ratchet sector I15f in a coun-
terclockwise direction. The parts are so propor-
tioned that for each advance of one tooth of sec-
tor 151, noses 71 and Tla will be advanced into
the orbit of movement of a different stop starting
with the twelve o’clock stops 70 and 10a, for one
tap or impulse, the eleven o’clock stops 69 and
69a at the completion of two taps, and the one
o’clock stops 59 and 59a at the completion of the
twelve tap signal. Accordingly, at the comple-
tion of the fifth or final impulse or tap the parts
will have moved to the position shown in Figure
9, with noses Tl and Tla positioned in the orbits
of movement of stops 66. and 66a, the eight
o’clock stops.

During each energization of magnet 54, rack
139 of slide 135 will be brought into contact with
the gear 141, but the time of engagement is not
of sufficient length during the short taps or im-
pulses to cause engagement of pin {34 with arm
{33 of bell-crank 130 a sufficient amount to effect
release of end 128 of rocker 123 from shoulder
129 of the bell-crank {30, and after the termi-~
nation of each short tap or impulse, slide i35
drops by gravity to the position shown in Figure
8. During receipt of the final or long impulse
or tap of the correcting signal, the magnet 54
will be maintained in engagement a sufficient
length of time, so that slide 135 will be raised a
sufficient distance to cause pin 134 to engage arm
133 of bell-crank 130, and to rotate beli-crank
130 counterclockwise to the position shown in
Figure 9, permitting rocker end 128 to drop off
shoulder 29 of the bell-crank 130. Rocker 123
will then move under the influence of gravity to
the position shown in Figure 9, disengaging gear
121 from wheel 40 and interrupting the dial
train and hands driving connection with motor
shaft 48, and then engaging continuously ro-
tating high speed friction wheel {1l with the
correcting friction drive-wheel 56a.

" As bell-crank member 130 is moved by pin 134,
nose 115 of latch 176 will swing to the latching
position shown in Figure 9 with relation to latch-
ing projection 174 of bell-crank 164, As g result,
up cessation of the long or final tap or im-
pulse while the bell-crank member 138 and slide
135 will again assume the position shown in Fig-
ure 8, bell-crank 130 will be latched by member
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116 and latch projection {14 in the position
shown in Fig. 9. :

Upon engagement of the rotating wheel (1
correction wheel 86a will be rotated at high speed
and will rotate with it through the action of coil
sprirg 56, the clock driving-gear 37, until stop
66 of gear 37 engages nose Tl of lever 12 in the
manner hereinbefore set forth in detail in con-
nection with Figures 2 to 7. When stop 66 en-
gages nose 11, wheel 37 and the secondary clock
mechanism will be arrested in the eight o’clock
position. Rotation of wheel §6a will, however,
continue tensioning spring 56 with the stop 66a
in engagement with nose Tla of lever T2a forcing
lever 12a in the direction of the arrow on the
shanks of headed rivets 19, and forcing the sec-
tor 82 against pin 165 of bell-crank (64, rotating
bell-crank 164 about pivot 166 in a clockwise di-
rection to the position shown in Figure 10. As
bell-crank 164 rotates under the influence of
movement of arm 712a, spring |71 will be raised,
rotating rocker 123 in a counterclockwise direc-
tion, and latching projection 174 of bell-crank
164 will be moved out of engagement with latch-

ing nose (715 of latch 1716, permitting bell-crank

130 to restore toward the position shown in Fig-
ure 8 under influence of spring 132. ‘
of rocker 123 in a counterclockwise direction
about pivot 49 to the position shown in- Figure
10 will occur when pinion 2f will re-engage gear
49 to again drive the clockwork from motor shaft
49 and friction wheel 1 [ { will be disengaged from
the correcting friction wheel 56a. When pinion
i21 is brought into mesh with gear 40, the clock-
wise movement of bell-crank 130 under the in-
fluence -of spring 132 will have brought shoulder
{29 of bell-crank (30 underneath end
rocker member 123, with the parts in the relative
position shown in Figure 10. .

During the clockwise movement. of bell-crank
i64 under the influence of the movement of arm
T2a, spring i58 is tensioned. Upon disengagement
of friction wheel 111 from the friction wheel 56a,
spring 56 (Fig. 2) will retract wheel 56a until stop
pin 58 of wheel 56a again engages stop pin 57 of
gear 31. When the pressure of stop 68a is relieved
on arm 12a, the arm 12a, plate 156 and the con-
nected arms 12 and 185” are free to rotate under
the influence of spring 158, and will rotate until
arm 155" engages stop 115. Lever T2a is now free
to slide to the position shown in Figure 8 on rivets
19, and bell-crank 164 will restore lever T2a to
the left under the combined influence of gravity
and the action of springs 58 .and 171, and the
parts will'again be in the normal position shown
in Pigure 8, driven directly from the motor shaft,
ready for a further cycle of correcting operations.

While my invention has been disclosed in sys- -

tems in which the correcting signals are re-
ceived over the circuit which supplies driving
power to the motors, it will be clear to those
skilled in the art that a separate circuit may be
utilized to control magnets 54, either by alter-
nating or direct current signals. It will, for ex-
ample, be apparent that magnets. 54 may be con-
trolled by correcting signals broadcast by radio,
and received over the usual radio receiving sets.

By the use of my invention, synchronizing the
frequency of an alternating current network, now
absolutely necessary where it is desired to employ
motor clocks, may be eliminated. For other op-
erating reasons the frequency of commercial al-
ternating current must be kept close to say 60
cycles, and the present day governors employed
on prime movers permit of very small deviation

Rotation
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from normal speed. These deviations could not
possibly materially affect the correct indication
of the clocks within the period of one hour, to an
objectionable degree. Likewise, my invention per-

ts the use of motor clocks and time devices,
such as time switches, traffic signals, and the like
where definite phase relations of different mech-
anisms are desirable, on direct current commer-
cial power systems, a feat heretofore considered
impossible of accomplishment. These advan-
tages of my invention are of considerable com-
mercial importance, as will be apparent to those
skilled in the art.

The invention may be embodied in other spe-

cific forms without departing from the spirit or 1

essential characteristics thereof. The present
embodiment is therefore to be considered in all
respects as illusfrative and not restrictive, the
scope of the invention being indicated by the ap-
pended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivalency of the claims
are therefore intended to be embraced therein.
What is claimed and desired to be secured by

-.United States Letters Patent is—

1. In combination, time mechanism including
an electrical driving motor, a dial train and hands
and means interconnecting said motor and said

'dial train and hands in normal driving relation;

power supply connections for said motor; means
responsive ‘to sighals received over said supply
connections for predetermining any one of a plu-
rality of positions of arrest for said dial train and
hands and disconnecting said first-mentioned
means; said signal responsive means predeter-
mining said position of arrest in accordance with
the character of the signal received; and means
driven by said motor for operating said dial train
and hands to the position predetermined by said
predetermining means upon cessation of the sig-
nals over said supply connections.

2. In combination, time mechanism including
an electrical driving motor, a dial train and hands
and means interconnecting said motor and said
dial train and hands in normal driving relation;
power supply connections for sa‘d motor; means
responsive to signals received over said supply
connections for predetermining any one of a plu-
rality of positions of arrest for said dial train
and hands and for disconnecting said first men-
tioned means; means driven by said motor for ad-
justing said dial train and hands to the position
determined by said predetermining means; and
means under the control of said adjusting means
for initiating time operation of said dial train
and hands after completion of the adjusting op-
eration.

3. In combination, a t'me mechanism includ-
ing an electrical driving motor and a dial train
and hands; power supply connections for said mo-
tor; means responsive to high frequency signals of
various characteristics received over said supply
connections for disconnecting said dial train and
hands from said driving motor and predetermin-
ing in accordance with the characteristics of such
signals a particular one of a plurality of positions
of arrest therefor; means driven by said motor
for adjusting said dial train and hands to the po-
sition predetermined by said first mentioned
means; and means operated when said adjust-
ment has been completed to connect said driving
motor to said dial train and hands in normal driv-
ing relationship.

4, In combination, time mechanism including
an electrical driving motor and a dial train and
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hands and means interconnecting said motor and

dial train and hands in normal driving relation;
power supply connections for said motor; means
responsive to high frequency correcting signals
received over said supply connections for prede-
termining any one of a plurality of positions of
arrest for said dial train and hands and for dis-
connecting said first mentioned means; means
for adjusting said dial train and hands to the po-
sition determined by said predetermining means
upon the completion of reception of a correcting
signal over said connections; and means under
the control of said adjusting means for initiating
time operation of said dial train and hands after
completion of the adjusting operation.

5. In combination, a secondary clock mech-
anism including an electrical driving motor and
a dial train and hands; power supply connec-
tions for said motor; means responsive to high
frequency signals received over said supply con-
nections for disconnecting said dial train and
hands from said driving motor and predeter-
mining any one of a plurality of positions of ar-
rest for said dial train and hands; means driven
by said motor for adjusting said dial train and
hands to the position predetermined by said
first mentioned means in response to the received

~ signals; and means operated by said adjusting

means when said dial train and hands reach the
position predetermined by said first mentioned
means to disconnect said driving motor from
said adjusting means and connect it to said dial
train and hands in normal driving relationship.

6. In combination, time mechanism including
an electrical driving motor and a dial train
and hands; a power supply circuit including said
motor; means responsive to and controlled by
code signals propagated over said power supply
circuit, while said circuit functions to supply
normal power to said motor, for predetermining
one of a plurality of positions of arrest for said
dial train and hands; said code signals each

being different and each corresponding to a par-.

ticular time indication; and means controlled by

o

said signal responsive means for setting said dial
train and hands to said one of said plurality of
positions selectively determined by the particular
one of said code signals transmitted over said
supply circuit.

7. In combination, time mechanism including
an electrical driving motor and a dial train and
hands; correcting means for said dial train and
hands adapted to be driven by said motor and

. normally disconnected from sald motor; an ar-

mature operated in response to received sig-
nals; means operated by said armature and
adapted to disconnect said motor from said dial
train and hands and to connect it to said cor-
recting means in response to received signals;
and means conditioned by operation of said
armature to control the operation of said correct-
ing means, said control means being operable
to disconnect said motor from said correcting
mechanism and t6 connect it to said dial train
and hands in normal drive relationship after the
completion of the correcting operation. :

8. In combination, time mechanism including
an electrical driving motor and a dial train and
hands; power supply connections for said motor;
means controlled over said power supply connec-
tions for predetermining any one of a plurality
of positions of arrest for said dial train and
hands; and means operable by said motor for op-
erating said dial train and hands at an increased
speed to the position predetermined by said pre-
determining means.

8. In subcombination, time mechanlsm includ-
ing an electrical driving motor and a dial train
and hands; power supply connections for said
motor; means for disconnecting said dial train
and hands from said motor; means controlled
over said power supply connections for predeter-
mining any one of a plurality of positions of ar-
rest for said dial train and hands; and means
driven by said motor for operating said dial train
and hands at increased speed to said predeter-
mined position of arrest.

ERNEST A. FALLER.

.CERTIFICATE OF CORRECTION.

Patent No. 2,167,829.

August 1, 1939.

ERNEST A. FALLER. _

It 1s hereby certlified that error appears in the prlnted specification
of the above numbered patent requiring correctionas follows: Page 5, first
colwm, line 63, for "friction-well" read friction-wheel; and second col-
um, line 55, for "wheel 11" read wheel 111; line 67, for "wheela 27" read
wheels 37; page 6, first column, line 16, strike out the syllable and words
"tion of a stop watch. As this minimal error 1s" and insert instead TOa

'~ come around and 1mpinge upon noses 71 and; and that the said Letters Pat-
' ent should be read with this correction therein tha’b the s ame may conform
‘to the record of the case in the Patent Office.

Signed and sealed this 12th day of September, A. D. 1939.

(Seal)

_ Henry _Van‘ Arsdale,
Actlng Conmissioner of Patents.
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