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BELVEDERE COLLEGE, DUBLIN, IRELAND.

WILLIAM O’LEARY, OF

Original No, 1,365,537, dated January 11, 1921, Serial No, 276,149, filed
for reissue‘ﬁled April 15, 1922,

To all whom it MaAY concern .

Be it known that I, Wrrrram 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
tollowing 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 crder 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 pallet 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 pailet, just a little before the
pendulum reaches its median or exact min-
ute position. TIn position I the impulse
lever has just been released. In transition
from position T to IT the roller merely rolls
on the pallet. In position 1T the edge of the
pallet has reached the roller, and this latter
will roll down along it, thug giving an im-
pulse to the pendulum. In position IIT the
roller has fallen free of the pendulum, and
1t 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
synchronous with the pendulum
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 T have
described have so far been a]pplied only to
pendulums I apply them also to balance
wheels. : '

To keep my description clear T refer at
first. only to the combination with a pendu-
lam, and T 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

are kept
by elab-

tfollowing: Though an ordinary timepiece
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may have an error of several seconds in ‘a
few hours, its error in g short run like 593
seconds, though it may vary, will always re-
main very small. And hence if a device for
releasing the impulse lever be constructed
in such a way that it starts
starting or “initial position at the exact
minute, and is carried forward by the move-
ment of such a clock to g releasing position
in 59% seconds, then every run starting from
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from a standard .

65

the initial position at an exact minute wil] .

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. T 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 g determined convenient
fraction of a second before the next impulse
period. The impulse lever 1is released, the
impulse given, and the impulse lever reset ags
hereinbefore described. At this impulse the

release device is restarted from initial posi-

tion and times the next Impulse as before,

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, tha{ 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 nmy 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 g pendulum,

Fig. 3 shows the construction and ar-
rangement of my timing clock and impulse
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“and ‘,thevv.péi’rts‘fsl and 19 manner 'héreinbefo‘fedé'scribted.% 3 then falls

free of the pendulum; _and: the crank 21,
strikes: 22, releasing the cam % which rap-:-
ly revolves, striking ‘the ‘crank 19, which © .
yesets 12, thus raising 14 from ‘the slot, and:.70°
15 from the balance wheel, and resetting the

~device in elevation,
o Figo 4 shows.ithe»‘construction “and. &
rangement of a ‘balance: wheel with my tim-
clock in elevation.. . C e T

E i-g.ﬁﬁ‘;showsﬁthef same-in plan: ~ ‘ ,

T e “detent 17, and . the timing clock restarts.
" Thactiming dock: - " Also the cam 9 through ho orank 20 riises

e,’:‘i's‘clgarf-l_y’ capable of ' 32 Tittle i retard of the  resetting of 12,

put into OHeg‘za‘qi"c}n,m many-Ways. [ so that 18 flicks the. detent AT and: 1s safely 75 ‘

My timing principl
being, pub |

ing construction. It is in resel: Fverything 1s: oy - resef, cand | the

dock go fast by & convenient  impulse. -
a second. per minute, for ex- ;..

as to release the impulse VOLes O G o
't the;moment f re- . The eranks on the impulse leyver are SO

cesigned that they make no- contacts with

< clock of: ordinary design. timing " clock: has started. timing the: next o

Notesondetails. =~ .7 g0

ck-and release and: re-. e d t
elease position at the “other parts during the period from the re-

ways start “from. the lease of the lever until:it falls free of the=
“nake- each’ run in- pendulum. ~This is a lnown method.: of .se- 85.
or of the last. The curing a simple gravity impulse. The object
it up to.time and" of the covering pawl 11 is-to prevent 14 -
e ch: impulse. . - -+ falling back into the glot when 12 is reset.©
“purpose of my invention - The pins 16 are placed in such-a position .
heels only. of -the clock, T that on release the balance wheel will have 90

&,bnlthe@xlefo‘f the seconds. a good reliable starting SWINg. .o o
: ""vol‘v;i_ng'nomihally . It .the jbalanae,wheel is moving clockwise

he balance wheel. . The cam: ~on the fall of 12 either the pins. 16 cluteh
by .a s_gp‘;),,1;ate.,tpai_n,of..x wheels; 15 or the ping 24 flick past 23 and clirteh on
& resetiing operatio The wheel the returm. ,Con‘yetsely‘if the movement: 18,95
F10 ent an; g rim. ':',.A:;zspringed‘ anti‘clo,ckwise, ' The arrangement: of one .
ing with the wheel; ‘ordi- pawl and one pin only will work, but 14
rs: the slot and. projects & Tittle - then requires careful adjustjment.”jBy» using
an; the Tims CA Jever 12 pivoted double: pawls and several pins I give a good -
; ,ﬁgait,_tmnsv‘elj"se‘,.pf ne 14 “which: margin for irregiﬂai‘ity;in the amplitude of 100:
e weight' of. the lever. onthe: the swing ot the balﬂ.ti@e:;‘whe.el; pick up a- .-
A at the end of 12. are light "more favorable pesition, and prevent undue ;@
3 with freedom in ‘shock to the bearings of the wheel. ' -~
~and arranged go-agrto As far ag L know timing . clocks have . .
A wheel 8 beneath. From hitherto been,sync;hr‘o’nizecl pendulum clocks; ‘105
of 8 project:ab sultable: ‘positions "and‘consequenﬂy were not applicable t0 seda- '
7 gransverse pins 16, and 24. A gpringed de- _going balance wheel clocks. But my timing
. tent 17 ordimarily supports 3 as shown. ‘The . clock may be a balance wheel clock; and there- . -
S0 cam 9. operates on the: eranks: 19 and- 20. fore I'apply 1t not only to timing impulses to:
¢ 45 - Fox “clearness. 1. describe first: how. ‘my". p{eqc’lulu_ms,gbut. also. in a similar thanper: to- 110
- timing -clock operates in: the known pen- balance wheels. And: fortherniore, as far. -

o dnlum arrangement The balance wheel ar- as I know, T an the first to use any timing
© yangement. will then

1. be: clearly understood.: device for timing ‘such - impulses. to balance
& timing: cloek having' been regulated to wheels, and t’he'reforel‘ nox, claim the use .
byia o jent fractien ofa second of any convenient timing Jevice for this pur- 115
% POS ,;,Sucha_device might be a light count-
‘ eck edoe of 11 meets the pin 14. ing wheel moved by the, oscillation of the
A fs o pressect ok until- theslot 10- moves -balanee: wheel, and thus timing impulges as
- under the:pin. . Tien’ 12 fallg, and 15 en- in so,me;Qld;ervpenidulun1 miodels. & . SR
“i BB gages ol of the: pins.’ 1. the balance o T construct and arrange Pbalance wheel 120
“wheel, thus. stopping: the timing: clock; (L 1n combination with. my timing  clock as .
“peter later: to ‘the use -of the domble: sets hereunder. .o CET L
. of pawls:and pins.) At the same time. 17 .1 use any;convenientdesign of may timing
i hag fallen Hfrom: nnder 18, and 3 has been _clock hereinbefore described. Tig. 4 shows
60 released. T shall suppose that.the pendulum in elevation, and Iig. 5 in plan the construc: 12!
- has! ineanwhile: been. held in position T }Fig..,’ftion and ai’ranig‘@ment,of the balance wheel
© 1, so that 5:a8 now  fallen on 1. At the and impulse Tever.. . oo N
¢ U proper time the:pendulum is let fall, so'that 95 is the balance wheel on. its shaft: 26.
-0 ib may reach position TE-Fig. 1 at the exact +Any - suitable: mounting, as. frictionless.as
65 1kn'1nute,kand,;it receives the impulse in -the possible, may be used. For instance 26 is 13

th
at 13 ha

=
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suspended Vértically from a thin steel wire . 4. In a clock having an oscillating mem-
27. Needle centers 28, 28, with vertica] free- ber and g device for im-parting:periodic im-
dom only, engage ‘the cups in the shaf 26 pulses to said‘-oscillating member; in com-

. with only the pPressure suitable to keep the bination, a release device for controlling the

5 wheel running true. This can be done either periodio Tunctioning of the impulse device, 70
by adjustable springed lever or in any suit- means for- placing the release device ahead
able way. A crank 99 on the shaft carries of the oscillating member gt the end of each
“the impulse pallet 1. 3 is the Impulse lever impulse period, and means controlled by the
with its roller. The timing clock and release oscillating member for starting the said re-

10 devices are not shown, as- they have been lease device fromi a standaid position at the 7§
tully described. The hair spring of the bal- beginning of each Impulse period. . =
ance wheel ig suitably arranged. Any suit- 5. In a clock having an’ oscillating mem-
able period may be chosen for balance wheel " ber and a device for imparting‘:periodic- im-
and impulse. T preferably make ‘my balance pulses to said oscillating member, in com-

15 wheel rather heavy to give it welght .and bination, an independent timing’ mechanism, 8o
momentum comparable to those of pendu- a releage device for controlling the periodin
Iums,similarly used, : _~ Tunctioning of the impulse"device, means

The method of operation needs no descrip- controlled by the . timing mechanism for
tion’ as it ig plainly similar to the case of placing the release device ahead of the 0scil-

20 the pendulum hereinbefore'described.r - lating member at the ‘end of each impulse 85

~In order to minimize shock to the bearirgs period; and means controlled by the oscillat-
of the balance wheel when at sea it may be Ing member for Starting the said release de-
advisable to make the ‘Suspension ‘point of vice from g standard position at: the begin-
the gimbal suspension system coincide with ning of each impulse period. AL

26 the upper point of suspension of the wire 27, 6. In a clock having'anl-oscillating mem- 90
and to make the free period of the timing ber-and 5 evice for Imparting periodic im-

pension the same as that of the balance wheel "bination, an independent timing mechanism
- about a’ horizonta] axis through itg upper for controlling the periodic functioning of
80 point of suspension. B - said impulse device, and ‘means controlled 95
I claim— o ~ by the_'oscillating member -for eliminating
1. In a clock having an oscillating mem- - the error in the timing mechanism 4t the be-
ber and a device for imparting periodic im- ginning of each impulse period. - | Lo
. pulses to sai oscillating member, in com. 7. In 4 clock having an oscillating mem-
'35 bination, an independent, timing mechanism, ber and a device for imparting periodic im- 100
2 release device controlled by said timing pulses to gaid oscillating member, in com-
mechanism for controlling the periodic funa. bination, an independent timing mechanism

tioning of the said mmpulse device, and means for controlling ‘the periodic functioning - of
40 starting the said release device from a stand- ahead of the oscillating member during each 105

pulse period. : ’
2. Ina clock having an oscillating mem- ror inthe timing mechanism at the -begin-
ber and a device for Imparting periodic im- ning of each impulse period. -
45 pilses to said oscillating member, in com. 8. In a clock having an oscillating mem- 119
bination, an independent timing mechanism ber -and a device for_ imparting- periodic -

50 1n§'the said timing mechanism from a stand. niechanigm’ for controlling “the “periodic 115

- 3. In a clock having an oscillatine mem- for starting the said Telease device and said
ber, and a device for imparting periodic timing mechanism from standard positions

55 pulses to said oscillating member, in' com- at the beginning of each impulse period. 120
bination, an ‘independent timing mecha- 9. Ip a clock having an oscillating mem-
nism, a release device for releasing the im. ber and a  device for imparting periodic
pulse device at periodic intervals, said re. impulses to said oscillating member, in ¢om-
lease device being controlled by the said tim- bination, an indepéndent timing mechanism,

80 ing mechanism and regulated to run ahead a release - device controlled by said timing 125

pulse period, and means controlled by the unctioning: of the sajid impulse device, and

- oscillating member for starting the releage Mmeans controlled by the oscillating member

_ device from a standard starting' position at for starting the said release device from ga
85 the beginning of each impulse period. standard position and eliminating the error 130
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ping the independent clock mechanism, and
Ineans 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 mpulse to the saiq
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 g 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 ig
permitted to drop, and

thereby "permit the independent clock me.-
chanism to become operative again,
In testimony whereof T affix my signature.
WILLIAM O’LEARY,
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