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To all whom it may concern: 
Be it known that I, WILLIAM. O'LEARY, a 

citizen of the Irish Free State, residing at 
Belvedere College, Dublin, Ireland, have in 
vented a new and useful Clock, of which the following is a specification. . - 
My clock is of the known type in which 

an impulse is timed and given to the pen 
dulum periodically, for example every min 
ute, by means of a roller at the end of a piv 
oted lever falling on a pallet fixed to the pendulum. 
In order that from the outset my inven 

tion may be clearly understood I show the principal phases in the operation of this 
principle in Figure 1 of the accompanying 
drawings. . 

A. palet 1 is fixed transversely on the pen 
dulum 2. An impulse lever 3 pivoted at 4 
has a roller 5 which falls nominally every 
minute on the pallet, just a little before the 
pendulum reaches its median or exact min 
ute position. In position I the impulse 
lever has just been released. In transition 
from position I to II the roller merely rolls 
on the pallet. In position II the edge of the 
pallet has reached the roller, and this latter 
will roll down along it, thus giving an im 
pulse to the pendulum. In position III the 
roller has fallen free of the pendulum, and 
it will be reset for the next impulse. 
My clock is also of known type inasmuch 

as it embodies a device for letting fall and 
resetting the impulse lever. And it is also 
of known type inasmuch as it embodies an auxiliary timing clock for correctly timing 
the release of the impulse lever. 
But whereas other timing clocks are kept 

synchronous with the pendulum by elab 
orate mechanism operating on their going 
rate. I neglect all correction of the going 
rate of my timing clock, and substitute a 
much simpler method of timing. And 
whereas timed impulses of the kind I have 
described have so far been applied only to 
pendulums I apply them also to balance 
wheels. - 

To keep my description clear I refer at 
first only to the combination with a pendu 
lum, and I shall suppose that the pendulum 
beats seconds and that the impulse is to be 
given every minute, though, in practice any 
convenient period may be chosen. 
The principle of my timing device is the 

1922. Serial No. 553,220. 

may have an error of several seconds in a 
few hours, its error in a short run like 59 
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Seconds, though it may vary, will always re 
main very small. And hence if a device for 
releasing the impulse lever be constructed 60 in such a way that it starts from a standard . starting or initial position at the exact 
minute, and is carried forward by the move 
ment of such a clock to a releasing position 
in 59; seconds, then every run starting from 65 the initial position at an exact minute will 
find the device in the releasing position 
second before the next exact minute, within 
a very small margin of error. The error of 
the timepiece may be cumulative, but that of the correctly started release is not. 
To apply and carry out my principle, my 

release device may be of any convenient 
form. I run this device by suitably arrang 
ing and connecting it with an ordinary time 
piece or other suitable timing and driving 
device. I construct and arrange the release 
device in such a way that it starts from the 
standard starting or initial position at the 
moment of an impulse, and arrives at the 
releasing position a determined convenient 
fraction of a second before the next impulse 
period. The impulse lever is released, the 
impulse given, and the impulse lever reset as 
hereinbefore described. At this impulse the 
release device is restarted from initial posi 
tion and times the next impulse as before. 

70 

75 

80 

85 

To substantially carry out my principle it 
is clear that the release device need not 
necessarily be brought to the starting posi 
tion at the impulse moment, it might be 
trued, for example, at the resetting of the 
impulse lever, or at any other convenient 
moment, provided it is definitely fixed and 
closely determined by the impulse moment. 
Nor is it strictly necessary, though it may 

be advisable, that the release device should 
be started true from the starting or initial 
position at each and every impulse. It might 
be trued only when the error in the run had reached a certain magnitude. . 

In order that my said invention may be 
understood I append hereunto one sheet of drawings. - 

Fig. 1 illustrates the known impulse device hereinbefore described. 
Fig. 2 shows the arrangement of my tim 

ing and impulse device with a pendulum. 
Fig. 3 shows the construction and ar 
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15,398 
suspended vertically from a thin steel wire 
27. Needle centers 28, 28, with vertical free 
dom only, engage the cups in the shaft 26 
with only the pressure suitable to keep the 
wheel running true. This can be done either by adjustable springed lever or in any suit 
able way. A crank 29 on the shaft carries. the impulse pallet 1. 3 is the impulse lever 
with its roller. The timing clock and release 
devices are not shown, as they have been fully described. The hair spring of the ball ance wheel is suitably arranged. Any suit 
able period may be chosen for balance wheel 
and impulse. I preferably make my balance 
wheel rather heavy to give it weight and 
momentum comparable to those of pendu lums similarly used. . 
The method of operation needs no descrip 

tion as it is plainly similar to the case of ) the pendulum hereinbefore described. 
In order to minimize shock to the bearings 

of the balance wheel when at sea it may be 
advisable to make the suspension point of 
the gimbal suspension system coincide with 

5 the upper point of suspension of the wire 27, 
and to make the free period of the timing 
clock and mountings about the gimbal sus 
pension the same as that of the balance wheel 
about a horizontal axis through its upper 
point of suspension. . . . . . . 
I claim 
1. In a clock having an oscillating mem 

ber and a device for imparting periodic im 
pulses to said oscillating member, in com. 
bination, an independent timing mechanism, 
a release device controlled by said timing 
mechanism for controlling the periodic func 
tioning of the said impulse device, and means 
controlled by the oscillating member for 
starting the said release device from a stand 
ard position at the beginning of each im pulse period. 
2. In a clock having an oscillating mem 

ber and a device for imparting periodic im. 
pulses to said oscillating member, in com 
bination, an independent timing mechanism for controlling the periodic functioning of 
the said impulse device, and means con 
trolled by the oscillating member for start 
ing the said timing mechanism from a stand 

position at the beginning of eachim pulse period. 
3. In a clock having an oscillating mem 

ber, and a device for imparting periodic 
pulses to said oscillating member, in com 
bination, an independent timing mecha 
nism, a release device for releasing the im 
pulse device at periodic intervals, said re. 
lease device being controlled by the said tim 
ing mechanism and regulated to run ahead 
of the oscillating member during each im 
pulse period, and means controlled by the 
oscillating member for starting the release 
device from a standard starting position at the beginning of each impulse period. 

4. In a clock having an oscillating mem 
ber and a device for imparting periodic im 
pulses to said oscillating member, in com 
bination, a release device for controlling the periodic functioning of the impulse device, 
means for placing the release device ahead 
of the oscillating member at the end of each 
impulse period, and means controlled by the 
oscillating member for starting the said re 
lease device from a standard position at the beginning of each impulse period. 

5. In a clock having an oscillating mem 
ber and a device for imparting periodic.im 
pulses to said oscillating member, in com 
bination, an independent timing mechanism, 
a release device for controlling the periodic 
functioning of the impulse device, means 
controlled by the timing mechanism for 
placing the release device ahead of the oscil 
lating member at the end of each impulse 
period, and means controlled by the oscillat 
ing member for starting the said release de 
vice from a standard position at the begin ning of each impulse period. - s 
6. In a clock having an oscillating mem. 

ber and a device for imparting periodic im 
pulses to said oscillating member, in com 
bination, an independent timing mechanism for controlling the periodic functioning of 
Said impulse device, and means controlled by the oscillating member for eliminating 
the error in the timing mechanism at the be ginning of each impulse period. . . 

7. In a clock having an oscillating mem 
ber and a device for imparting periodic im 
pulses to said oscillating member, in com 
bination, an independent timing mechanism for controlling the periodic functioning of 
the impulse device and regulated to run 
ahead of the oscillating member during each 
impulse period, and means controlled by the 
oscillating member for eliminating the er 
ror in the timing mechanism at the begin ning of each impulse period. . . 

8. In a clock having an oscillating mem 
ber and a device for imparting periodic 
impulses to said oscillating member, in com 
bination, an independent timing mechanism, 
a release device controlled by said timing mechanism for controlling the periodic 
functioning of the said impulse device, and 
means controlled by the oscillating member for starting the said release device and said 
timing mechanism from standard positions at the beginning of each impulse period. 

9. In a clock having an oscillating mem 
ber and a device for imparting periodic 
impulses to said oscillating member, in com 
bination, an independent timing mechanism, 
a release device controlled by said timing mechanism for controlling the periodic 
functioning of the said impulse device, and 
means controlled by the oscillating member 
for starting the said release device from a 
standard position and eliminating the error 
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ping the independent clock mechanism, and means operative when the said auxiliary 
lever is permitted to drop for resetting the 
said auxiliary lever and also the said im 
pulse lever and at the same time permitting 
the independent clock mechanism to start again. 

18. An automatic regulating mechanism 
for clocks comprising in combination with a 
pendulum, a stop on the said pendulum hav 
ing an inclined surface at one end thereof, 
an impulse lever pivotally mounted at one 
end, a roller in the other end of the said im 
pulse lever and adapted when the impulse 
lever is released to strike the said stop and 
roll over the inclined surface at the end 
thereof to impart an impulse to the said 
pendulum, an independent clock mechanism 
including a second wheel, an auxiliary lever 
normally maintained in position by the sec 

s 

ond wheel and adapted to normally main 
tain the said impulse lever in a set position, 
means associated with the said second wheel 
for permitting the auxiliary lever to drop 
at predetermined intervals to release the 
impulse lever in order to impart an impulse 
to the pendulum at said intervals, thereby 
stopping the independent clock mechanism, 
a cam device operated by the independent 
clock mechanism, means for releasing the 
cam device when the said impulse lever is 
permitted to drop, and arms associated with 
the said auxiliary lever and impulse lever 
and adapted to have the said cam device 
contact therewith in order to reset the said 
auxiliary lever and the impulse lever and 
thereby permit the independent clock me 
chanism to become operative again. 

In testimony whereof I affix my signature. 
WILLIAM. O'LEARY. 
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