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In electric clock systems of the type in which The pawl 3 is carried on an arm 6 pivoted at 7,
impulses are transmitted at regular intervals arm § being provided with a stop 8 engageable
(such as once per minute) to 2 plurality of sec- with the teeth of wheel 2 to prevent overthrow
ondary clocks which have electromagnets or Dby pawl 3. The pawl 3 is retracted by a magnet

§ other means for advancing the clock-traing one I operative upon armature 10 fast to arm 6 ang 60
step for each impulse, it ig generally known that after the magnet is deenergized the pawl is again
the secondary clocks sometimes get out of step advanced by spring 11.
with the master clock and various schemes have Pivotally mounted on the shaft 5 is a plate 12
been devised to correct the secondary clock at having an upstanding arm 13 with 2 rearwardly

10 regular intervals (say once per hour). One extending stop 14 projecting forwardly in juxtg- 85
scheme for effecting this result consists in pro- wposition to a2 pin 15 extending rearwardly from
viding a stop for physically obstructing each the arm 6. A spring 16 is mounted at the base of
clock-train at regular intervals (say once per the arm 13 to extend forwardly into the path of
hour) if the clock is fast, with means for suto- & pin 17 eztending reaywardly from the ratchet

15 matically removing the stop on the hour so that wheel 2. The plate 12 normeally tends to rotate 70
the clock-train may resume its advance after in g clockwise direction (Fig. 1) owing to the.
it has been retarded the required amount. In fact that its center of gravity is to the right of
order to correct slow secondaries it has been the axis 5 and this tendency is limited hy means
proposed to transmit a series of fast impulses of a pin 18 projec!ing rearwardly from the plate

20 Jjust before the end of the hour rapidly to ad- 12 in engagement with the irame 19 of the clock, 75
vance the secondaries umtil the stops obstruct The plate 12 is also provided with a pin 20 pro-
further advance, further movermnent of the cloclk- jecting forwardly above the armaiure arm 921
trains being permitteg by autometic removal of pivoted et 22 and actuated by the magnet g,
the stops at the end of the hour, In the operation of the clock the pin 17 en-

26 The present application is s division of ap- gages » spring 16 on the plate 12 2t one step 80
plication Serial No. 478,470, filed August 28, 1930. during esch revolution of the ratchet wheel (fav

The object of the present invention is to im- example the 59 minute step) thereby to swing
brove ihe construction end cperation of Second- the plate 12 in & counterciockwise direction {o 2
ary clocks of the impulse type and to provide g position in which the stop 14 overhangs g pin

30 simplified circuit for operating the secondary 15 in immediate juztaposition thereto so that gg
clocks. the magnet © can not oscillate the arm 6. Ag

For the purpose of illustrating the genus of shown in Fig. & the stop 14 may have g depend-
this invention a typical embodiment ig shown ix ing portion 23 io limit the sforesaid counter-

the accompanying drawing in which: clockwise movement, thereby more positively to

36 Fig. 1 is & rear view of the clock mechanism, lock the arm 6 in Axed position. With the parts 90
parts being broken away: - locked in $hit position ihe clock is unresponsive
¥ig. 2 is 2 top plan view showing the parts in to Turther impulses through magnet D until the
nermal running condition; plate 12 is moved hack to normal position, In
Fig. 3 is a similer view showing the paris in the Musirated embodiment thig is accomplished

40 locked position; . by means of magnet S which, upon receipt of an g5
Fig. 4 is a section on line 4—4 of Fig. 3; impulse from the master cioels, rotates the arm 21
Fig. B is a face view of a control disk in the in s counterclockwise direction, the arm 21 en-
master clock; and . gaging the pin 20 on plate 12 to move it back to

Fig. 6 is a diagram of the master clock and the norival position shown in Pigs. 1 and 2. In
25 two secondaries illustrating the novel circuit ar- this return movement of the plate 12 the spring 100
rangement, 18 snaps over the pin 17 from the position shown
A secondary clock mechanism is shown for the in Fig. 3 to a position a4 the right-hand side of
purpose of illustration. comprising two raichet the pin 17; and the stop 14 moves from the posi-
wheels 1 and 2 with associated pawls 3 and 4. tion shown in Fig. 3 to that shown in Figs. 1 ang
¢ The ratchet wheels 1 and 2, which are fastened 2, whereupon the arm 16 is free to respond to fur- yg5
together and to the shaft 5, have their teeth ther impulses through megnet D,
facing in opposite directions so hat the ratchet  If the clock be ranning on time the magnet 8
3 turns the wheels in s clockwise direction while unlocks the ratchet 3 in less than one minute
the pawl 4 holds the wheels against retrograde after the parts move to locked position so that
65 movement while the pawl 3 is being retracted, the ratchet responds to the Succeeding minute 334 .
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impulse through magnet D. For example if the
parts move to locked position on the 59-minute
impulse through magnet D the magnet S unlocks
the ratchet prior to the 60-minute impulse. it
the clock is fast the pin 17 moves the parts to
locked position before the end -of the hour (ac-
cording to the master clock) and the clock will
remain stationary until the end of the hour.
During this period the pawl 3 and associated
parts can not chatter back and forth because
held by the stop 14. 1f the clock is slow it is
brought to the stop position by a series of fast
impulses transmitted to the magnet D by the
master clock just before the end of the hour.
While various systems may be employed to con-
trol the secondary clock iypical examples are
shown in Fig. 6 in which the magnets D and S
are shown diagrammatically.

The arrangement shown in Tg. 6 comprises
a controller 24 making one yevolution per hour
and having one cam projection 25 and three
recesses 26, 27 and 28. A spring switch 29 is ar-
ranged to engage contact 30 when the lug 31
is engnhged by the projection 25 and to engage the
contact 32 when the Jug 31 moves into either of
the recesses 26, 27 or 28. As shown in Fig. 5 the
controller 24 is s0 connecied to the master clock
that the projection 25 engages the lug 31 bhe-
tween the 59 and g0-minute positions and the
jug 31 is in the recesses 24, 27 and 28 at the 60,
20 and 40-minute positions. The master clock
controls two relays 33 and 34 which actuate the
switches 35 and 36 respectively. The relay 34 iz
controlled by three contact makers 37, 38 and 39.
37 is preferably timed to close circuit once per
minute and 38 is timed to
quently, sy once per second. 39 is timed to close
circuit just before the 59th, 19th and 39th minute
impulses transmitted by 37. 40 represents a trans-
tormer for feeding a supply of alternating cur-
rent to the rectifier 41, the output side of which
is connected by conductors 42 and 43 to the con-
tacts of double pole switch 35 so that current
of either polarity may be transmitted to the con-
ductors 44 and 45 leading to the secondary clocks.
The two magnets S and D of each secondary clock
are connected in parallel across the lines 44—45.
One-way valves 46 and 47 are connected in series
with the magnets S and D respectively, the valve
46 transmitting current in one direction, say from
conductor 45 to conductor 44, and the other
valve 47 transmitting current in the other direc-
tion, as indicated by the arrows. .

The operation of the system shown in Fig. 6
is as follows!: Inasmuch as switch 29 normally
stands in neutral position the magnet 33 is nor-
mally deenergized so that the switch 35 normally
stands in lower position, as shown, so that magnet
34, under the influence of contact maker 37, nor-
mally transmits an jmpulse over lines 44 and 45
jn such direction as to energize magnet D once
per minute. Between the 59 and 60-minute im-
pulses the projection 25 moves switeh 29 into en-
gagement with contact 30 so that fast impulses
are transmitted to the line to bring slow sec-
ondaries to the 59-minute position. Just before
the.60-minute impulse the lug 31 drops into the
recess 26 thereby moving the switch 29 {from
contact 30 to contact 32 to energize the magnet

close contact more fre-
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33 and move the switch 35 to the upper position.
Tmmediately thereafter and before the i)-min-
ute impulse the contact maker 39 transmits an
impulse through magnet 34 thereby to transmit
an extra impulse to lines 44 and 45. Inasmuch
as the magnet 33 is energized at the time this
impulse is transmitted the polarity is reversed
and the impulse therefore actuates magnet S
insterad of magnet D because of the one-way valves
46 and 47. From the foregoing it will be under-
stood that the extra impulse of reversed polarity
unlocks the ratchet mechanism of the secondary
clocks so that they all respond to succeeding im-
pulses of normal polarity. The extra recesses
27 and 28 are provided so that the sscondary clock
receives an unlockﬁmg impulse every 20 minutes.
whereby if any secondary fails to respond to the
unlocking impulse at the beginning of the hour
it will have opportunity to resume normal cpera-
tion every 20 minutes instead of having to walt
a full hour.

yrom the foregoing it will be evident thet an
important aspect of the present invention com-
prises two circuits respectively containing impulse
responsive means (D and S in the illustration)
together with one-way valves oppositely con-
nected therein for selectively passing impulses of
opposite polarity in the respective circuits. Ina
more limited aspect those two circuits comprise
branches of a single civeuit, that is, two conductors
or one conductor and a ground return.

It should be understood that the present dis-
closure is for the purpose of illustration only and
that this invention includes all modifications and
equivalents which fall within the scope of the
appended claims.

I claim:

1. A clock system comprising & plurality of
secondary clocks of the impuise type, control
means for sending impulses of different polarity
to said clocks, means in the secondary clocks
responsive to the different impulses respectively,
and valve means for selectively passing the dif-~
ferent impulses to said means.

9. A clock system comprising a plurality of
secondary clocks of the impulse type, control
means for sending impulses of different polarily
to said clocks, a single circuit for transmitting
said impulses to the secondary clocks, means in
the secondary clocks responsive to the different
impulses respectively, and valve means for se-
lectively passing the different impulses to said
means.

3. A secondary clock of the impulse type com-
prising a pranched circuit, means in

the other branch for resetting the clock, and valve
means for selectively passing current through
the branches respectively.

4. A secondary clock of the impulse type com-

one branch ..
for normally driving the clock train, means in *

80

-
i

95

100

105

115

129

.

prising & branched circuit, means in one branch "~

the clock train, means in
the other branch for correcting the clock, and
one-way valves oppositely connected in said
branches respectively so that impulses in one
direction operate the driving means and im-
pulses in the opposite direction operate the cor-
recting means.

for normally driving
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