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To all whom it may concern:
Be it known that I. Frank Hope-Jones, a 

subject of the King of Great Britain, residing 
at 32 and 34 Clerkenwell road, London, E. 
C., in the county of Middlesex, England, 
have invented a new and useful Improve­
ment in the Construction of Electric Clocks, 
of which the following is a specification.

This invention has for its object improve­
ments in the construction of electric clocks, 
especially of the type set forth in my previous 
United StatesPatents Nos. 610539 and 628325. 
These improvements comprise a method of 
maintaining the vibrations of a pendulum 
automatic and of transmitting periodic elec­
trical impulses to operate secondary dials or 
the like; also to obviate certain drawbacks 
inherent in previous systems of electrically 
synchronizing and propelling clock mechan­
isms.

In order more clearly to set forth my inven­
tion I have illustrated the same in the accom­
panying drawings, in which

Figure 1 shows diagrammatically a front 
elevation of my improved mechanism. Fig. 
la shows the part F in position to move the 
lever II. Fig. 2 a side elevation of the 
same, and Fig. 3 a modification in front ele­
vation. Fig. 4 a side elevation of Fig. 3. 
Fig. 5 shows the pawl F in detail. Fig. 6 
shows the bell signal for indicating battery 
exhaustion. Fig. 7 shows the electric bell 
mechanism in connection with its operative 
circuit.

In my first-cited prior patent the weighted 
lever or fly wheel adapted to be periodically 
reset by the electromagnet was normally en­
gaged in driving the pendulum through the 
medium of an escapement, and was conse­
quently let down slowly and by very small 
steps into contact with the armature.

By my present invention the weighted 
lever is normally supported by a catch, and 
is liberated by the pendulum itself not neces­
sarily as in the previous patent at every7 beat 
but at a given interval. For instance it 
may be liberated every fifteen, thirty, or 
sixty seconds as may be desired and acts as a 
gravity arm, giving one comparatively long 
and powerful impulse to the pendulum at the 
predetermined period of time instead of a 
short and small impulse at every7 beat. Fur­
ther by7 the improved construction hereinaf­
ter set forth I insure the continued regular 
action of the mechanism even in the event of 
failing battery7 strength because in my pres- 

! ent system the pendulum itself will assist the 
I armature in completing the return of the 
i gravity lever. A further advantage arising 
! from this construction is found in the indica- 60 
tion given of failing battery7 strength by the 
prolongation of the periods of contact at each 
impulse, which prolongation of contact may7 
be used to operate a single stroke electric bell 
so adjusted that it will not be sounded by7 65 
contacts of the normal and shorter duration. 
Another advantage of mv present construc­
tion is that in the event of stoppage of the 
clock from any7 cause this will occur on open 
circuit so that electric current cannot be 70 
wasted while the apparatus is standing still. 
Finally7 I have provided means for more 
easily7 advancing or retarding the pointers of 
the dials without interfering with the normal 
working of the clock or stopping the pendu- 75 
lum.

The pendulum A is of any ordinary form. 
The gravity arm B with weight C is centered 
at i which in conjunction with the armature 
D and electro-magnet M constitute the essen- 80 
tial electro-mechanical part of the switching 
action shown in Fig. 2 of Patent No. 610539 
above referred to and Fig. 1 of Patent No. 
628325. A ratchet wheel E is adapted to be 
revolved one tooth at a time by7 the pawl F 85 
pivoted on the pendulum A. The pawl F is 
divided as shown in Fig. 5, one half slightly 
curved downwards, serving to operate the 
wheel E while the other straight part oper­
ates the block N. An arm/is mounted on 90 
the base and a pin projects from it which 
raises the paw7l F into one of three positions 
indicated respectively by the Figs. 1, 2, 3 ac­
cording as the working is normal, acceler­
ated or retarded. A steel spring S is mount- 95 
ed on the lever B at R. A lightly pivoted 
lever Y carries a roller or pin e which is gen­
tly pressed against the teeth of the wheel E 
thereby limiting and defining its progres­
sion to exactly one tooth at a time with the 100 
minimum of frictional disturbance. A small 
block or pallet G is fixed upon the weighted 
lever B by means of which the lever is nor­
mally supported on the upright click H cen­
tered at J. The click H is provided with a 105 
spring K pressing it lightly against the fixed 
stop L. A small block N is mounted on the 
click H just sufficiently high to clear the 
point of the pawl F in the normal position.
One tooth O of the ratchet wheel E is not cut 110 
as deeply as the rest of the teeth, so that 
when the pawl F mounted on the pendulum
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A in propelling the wheel E one tooth at each 
oscillation picks up the shallow tooth O, it 
rides at a higher level and meets the block 
N on the click H thereby liberating the grav- 

5 ity arm B which then falls with the pendu­
lum A imparting an impulse thereto by 
means of the spring S or the roller T falling 
on the spring X. The arm of the weighted 
lever B then meets the contact screw P in the.

10 tail of the armature D thereby closing the cir­
cuit and causing the magnet M to raise the 
weight to its initial position.

The action of the apparatus is as follows:— 
When the pendulum A oscillates it rotates 

15 the wheel E by means of the pawl F which 
rides underneath the block N on the click IT 
until the tooth O meets it and the pawl rides 
at a higher level and meets the stop N thrust­
ing the click IT from underneath the block G. 

20 The weighted lever then falls and communi­
cates an impulse to the pendulum A through 
the spring S in the manner of an ordinary 
gravity escapement until the prolongation 
of B reaches the contact screw P in the tail 

25 of the armature D thus closing the electric 
circuit of the magnet M and its battery, 
which circuit includes a number of step-by- 
step electrically propelled dials. The mag­
net M then attracts the armature D towards 

30 it with acceleration, the armature coming up 
with a rush against the poles of the magnet 
or other fixed stop and the weighted lever be­
ing free to travel further is carried up by its 
momentum, breaks the circuit rapidly and 

35 falls again upon the support H.
Referring to Figs. 3 and 4 in which equiva­

lent parts are denoted by the same letters, 
the moment of inertia of the weighted lever 
Bis increased by adding to its mass and partly 

40 counterbalancing it by the arm Z.
The gravity arm B is provided with a 

wheel T instead of the spring S, and the pen­
dulum A is provided with an arm U the upper 
surface of which forms part of the circumfer- 

45 ence of a circle whose center is coincident 
with the center of suspension of the pendu­
lum. This arm may be readily made adjust­
able in a vertical direction by some such 
means as the screw V. When the gravity 

50 arm B is released the wheel T falls upon the 
surface of the spring X on the arm U, and as 
the pendulum swings to the right the main 
effective impulse is imparted to it when the 
wheel rolls down the curved or impulse sur- 

55 face of the spring X on the arm U.
The number of impulses imparted to the 

pendulum in a given time may of course be 
varied. In both the illustrations, the perio­
dicity is every half minute. In Fig. 1 this is 

60 obtained by means of a ratchet wheel with 
fifteen teeth, only one of which causes the re­
lease of the gravity arm B, while in Fig. 3 in’ 
which the pendulum beats half-seconds, the 
wheel has thirty teeth. In each case the 

\ 65 number of teeth may be doubled or quadru­

pled and two dr four releasing teeth may be 
provided if half minute periodicity is re­
quired. Whereas if minute periodicity is re­
quired the number of teeth would be doubled 
without further alteration, and if quarter- 70 
minute periodicity is required, the wheels 
would remain as drawn, and the releasing 
tooth would be duplicated across the wheel.

It is obvious that the periodical releasing 
of the gravity arm B may be equivalently 75 
accomplished by a pin or pins set in the pe­
riphery of wheel E, so disposed that they 
will engage the block X of the vertical sup­
port H. In this case the teeth of the wheel 
E may all be of equal depth (but in such case 8’0 
the setting forward of the circuit of dials 
cannot be accomplished automatically in the 
method subsequently described).

Apart from the well known advantages in 
accuracy of time-keeping resulting from the 85 
use of a free or almost entirely free pendu­
lum receiving its impulse from a gravity 
arm, which advantages are here secured in 
their entirety, there are many unique and 
previously unattained advantages resulting 90 
from the novel combination of a periodically 
released gravity arm with the switching and 
self-winding actions described in my previ­
ous patents above referred to. I find these 
advantages result in the perfect synchronous 95 
propulsion of simple single acting step-by- 
step indicator dials such as those described 
in the latter patent, and I enumerate thetn as 
follows:—

The weighted 3 ever is let down by the pen- 100 
dulum with a clear and steady movement 
straight into contact with the contact screw 
P in the tail of the armature D at a fairly 
rapid rate but not too rapid so as to cause 
it to bounce, chatter or vibrate, whereas in 105 
the first patent referred to, it approached 
slowly and in very small steps, with the ob­
vious disadvantage that during the second 
or part of a second immediately preceding 
contact, the air gap between the two moving 110 
members of the switch might be immeasur­
ably small.

The stroke of the weighted lever is con­
siderably increased, with the result that the 
stroke of the armature and the distance of 115 
the travel in company of these two moving 
parts may also be increased. This gives 
more control of the duration of the contact 
and tends to increase it, which is found to be 
desirable. In the patent above referred to 120 
the duration of the contact was mainly de­
pendent upon the time constant of the cir­
cuit and the moment of inertia of the two 
moving members of the switch. The. con­
siderable increase or variation of the travel 125 
in company provides a third means of con­
trolling the duration of the contact.

The wearing away or burning of the sur­
faces of the contact which in course of time 
is found to be troublesome in switches the 130
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movement of whose parts has akmall ampli­
tude, and to require re-adjustment, will 
cause little trouble where the amplitude is 
greatly increased, and such attention will 

5 seldom if ever be required.
Any gradual failure of the source of elec­

tricity such for instance as the rise of inter­
nal resistance or drop of voltage of a primary 
battery will not at once stop the clock nor 

10 will it under any circumstances upset the 
circuit of propelled dials by tlirowing then) 
out of step. On reference to the drawings it 
will be observed that when the prolongation 
of the gravity arm B falls upon the arma- 

15 t-ure at P if the electrical energy developed is 
insufficient to replace it at once, the pendu­
lum A in its return swung will assist the elec­
tro-magnet to raise the gravity arm B in co­
operation writh the magnet, until the arma- 

20 ture having approached the poles of the mag­
net sufficiently closely, the energy of the 
magnet is sufficient to complete the opera­
tion of re-setting the weight and restoring 
the parts to their initial position. It is 

25 found in practice that the increased dura­
tion of contact resulting from this prac­
tically compensates for the reduced ampere­
rate in the circuit of dials, and that the lat­
ter will continue to work perfectly. At the 

30 same time every instrument in the circuit 
performs the function of a battery indicator 
and gives warning of impending failure by 
the long duration of contact.

If desired the circuit may include a single 
35 stroke bell so adjusted that it -will operate 

only on these impulses of longer duration. 
This device is illustrated in Fig. 6. An elec­
tric bell c of ordinary type has its hammer 
d weighted with the heavy block g; the coil i 

40 on the magnet j has the impulses of the elec­
tric time circuit passing through it; as long 
as the battery is of normal strength, the du­
ration of the impulse is insufficient to over­
come the inertia of the armature k; when, 

45 however, the failing battery strength causes 
a longer contact period, the armature is at­
tracted by the magnet and the bell rings.

Another important advantage which this 
invention is designed to secure is that in the 

50 event of the above automatic warnings hav­
ing been disregarded, with the result that the 
clock eventually stops, the stoppages does 
not leave the switch closed as wras the case 
in the patent above referred to, but the bat- 

55 tery is saved.
Another advantage of this invention is the 

convenience with which the circuit of elec­
trically propelled dials mav be accelerated 
or retarded without interference with the 

60 pendulum itself. The wffieel E being per­
fectly free may be rotated by hand in a for­
ward direction at any moment thereby ad­
vancing the shallow tooth nearer towmrds the 
supporting click FT; each tooth advancement 

65 being equivalent to two seconds in a seconds

75

80

85

90

95

pendulum and one second in a half seconds 
pendulum.

If it is desired to accelerate the circuit of 
electrically propelled dials to the extent of 
some minutes or hours instead of only a fewr 
seconds the lever/is turned so as to raise the 
pawl F to the level it occupies when riding in 
the tooth O, as shown in Fig. 1. In Fig. 3 
the block N is moved down to meet the pawl 
F. The pawl F will then release the gravity 
arm B and the switch will propel the dials at 
each complete vibration of the pendulum 
instead of at each loth vibration.

To set back the circuit of dials any desired 
amount the lever / (Figs. 1 and 2) is turned 
farther so as to raise the pawl F entirely out 
of engagement with the wheel E or block N, 
thus stopping the clock for as long as may be 
required without touching the pendulum or 
interfering with it in any vray.

In the modification showm in Figs. 3 and 4 
the block N is lowered so that the pawl F will 
ride above it.

What I claim is:—
1. In an electric clock mechanism, a grav­

ity propelling lever, a spring catch adapted 
to support the said lever, a freely supported 
pendulum, a pavd on said pendulum, a re­
leasing wheel operated by said pawl, said 
wheel adapted to direct the said pawl peri­
odically against the spring catch in order to 
release the lever, means for transmitting im­
pulses to the pendulum by the fall of the said 
lever, a battery, an electromagnet, an arma­
ture on said magnet, said armature adapted 
to make contact with the gravity propelling 
lever and restore it to its initial position, an 
electric circuit through the clock mechanism, 
the magnet, the battery, and a series of 
dials, and means for automatically indicating 
the approaching exhaustion of the battery, 
substantially as set forth.

2. In an electric clock mechanism, a coun­
terweighted propelling lever, a spring catch 
adapted normally to support said lever, a 
freely supported pendulum, a bifurcated 
pawl on said pendulum having one branch 
adapted to engage the releasing wheel and 
the other branch adapted to engage a stop 
on the spring catch and release the propel­
ling lever, a releasing wheel operated bv said 
pawl and adapted periodically to direct it 
against the stop of the spring catch, means 
for transmitting an impulse, on the fall of the 
said lever, through a spring to the pendulum,' 120 
a battery, an electromagnet, an armature 
adapted to make electric contact with the 
said propelling lever and raise it to its initial 
position, a bell adjustable to sound at a pro­
longation of contact, and an electric circuit 125 
through the mechanism and a dial system, 
substantially as set forth.

3. In combination with an electric clock 
mechanism, the lever B, a spring catch sup­
porting said lever, means for periodically 130

100

105

110

115
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releasing and returning the lever, the wheel 
T on said lever, the pendulum A, the arm U 
on said pendulum, and the spring arm X ad­
justable on the pendulum, so arranged as to 

5 receive and transmit the pressure of the lever 
B on contact with the wheel.

4. In combination with an electric clock 
mechanism of the type set forth, the releas­
ing wheel E, the pivoted member /, the 

10 spring catch N, the bifurcated pawl F having 
a blade at one angle adapted to engage with 
the releasing wheel E, and a blade at another 
angle adapted to engage with the spring 
catch N, substantially as set forth.

15 5. In combination with an electric clock
mechanism of the type set forth, means for 
indicating approaching failure of battery 
strength, comprising the electric bell c the 
weighted bell hammer d, the electromagnet 

j, the armature lc attached to the bell ham- 20 
mer and the coil i in circuit with the battery, 
the whole so arranged that the normal dura­
tion of contact in the clock mechanism when 
the battery is in normal operation will be in­
sufficient to overcome the inertia of the bell 25 
mechanism - but on approaching exhaustion 
of the battery current and consequent pro­
longation of the period of contact, the mag­
net j will be energized sufficiently long to 
attract the armature 1c and ring the bell, sub- 30 
stantially as described.

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses.

FRANK HOPE-JONES.
Witnesses:

Leonard E. Haynes, 
Frank Fawcett.
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