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PATENT SPECIFICATION |

Improvements relating to Eleciric Clocks.

I, Mavrice Puinipee Favee-Buine, of
15 and 17; Rue Gambetta, Boulogne-sur-
neine, blance Citizen of the I‘rench
Repu_bhc do hereby declare the nature of
this invention, and in what manner the
same is to be. performed, to he particu-
larly described and ascertained in and by
the following slatement:—

The pleaent invention has for its object
an electric clock of the type in which the
pendulum is re-energised periodically
electro-magnetically, of which the co-
ordination of the novel devices of which
it is composed permit of obtaining by a
rational maintenance of the osclllatmng
of the regulator member, a remarkable
certainty of operation, and particularly
the constancy of the perlod this regula-
tion being also characterised in that it is
capable, under a very reduced volume, of
Leing applied to clockwork appara’tus of
any “dimensions.

Trom all time the efforts of clockmakers
havetendedto renderthe period of the pen-
dulum of clockwork instruments indepen-
dent of the amplitude, that is to say iso-
chronous. But as has been shown by the
best authors perfect isochronism of the
pendulum itself should be regarded as use-
less in practice as it is not possﬂ)le to use-
fully suggest obtaining isochronism of
the complete system, that is to say of the
pendulum in combination with the other
devices.

It is in fact clear that the application
to a clockwork apparatus of a regulator
member responding to the conditions re-
quired of perfect isochronism cannot it-
self furnish a satisfactory regulation as
this member is necessarily sub;;ected ta
the effects of the accelerating or retard-
ing forces derived by its connection with
the mechanism.

In an electric clockwork apparatus as
5 herein referred to, the pendulum device is
essentially, eomposed of the oscillating
member which. is both regulator and
motor, and indispensable elements which
are added thereto so as to bring it into
condition for operation and adjustment
and which enable it to operate, under good
conditions, the ratchet wheel which trans-
mits its movement to the hands hy means

[P,),M_:I_LJ_._\

bt e 22

Application Date: July 99, 1929, Na, 93,219 / 2 336,033
Complete Accepted : Oct. 9, 1980,

COMPLETE SPECIFICATION.

of the clockwork wheels.

Amongst these various members con- BbF
stltutlno the pendulum particular men- ..
tion may be made of the electric contact
which is directly connected to the pen-
dulum which controls it and which en-
ables it to receive the electro-magnetic 60
impulses: the constancy of the perlod in
particular, is rigorously dependent on the
conditions of operation of this device.

For the better understandi-ng of the in-
vention it is advisable at the start to con- gy
sider briefly the perturbing causes which
tend to destroy the constancy of the
period and also the conditions to te ful-
filled, so as to obtain certainty in opera-
tion Whlch cannot be separated from the 7q
precision in an apparatus of good quality.

Tn the first instance attention may be
drawn to the fact that the oscillations of
the pendulum are only isochronous when
the amplitudes are extremely reduced, 75
that is to say when they do not pass be-
vond the zone adjacent the vertical for
which the arc of a circle described by the
pendulum coincides practically with a
cycloid. 80

But this condition cannot be observed

*in pendulums adapted for domestic use

as it implies the abandonment of the cer-
tainty of operation which should be one
of the features of this type of apparatus. gg

It is in fact very important that the pen-
dulum of a modern clockwork apparatus
should have a large amplitude ensuring
thereto the desirable inertia so that its
operation is not stopped or influenced by og
the least change .applied to its straight
hanging or the least. passive accidental
resistance and also by vibrations which
nowadays are set up in all towns.

Tf therefore in an electric household gy
clock it is desired to benefit by the cer- -
tainty of operation which depends strictly
on the kinetic energy imparted to the pen-
dulum by large amvlitudes, it is neces-
sary to provide this latter with a member
for correcting the error, of isochronism 160
especially when the variation of current
of the battery utilised as source of energy
does not permit of obtaining the constancy
of the amplitudes when means are resorted
to which are more harmful than useful. 40z
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Tt may also be mentioned that in an

- electrig elogk with direct reactions actu-
ated by a battery the isochronism of the
regulating system is not indispensable
8§ except of arcs of the zone within the range
included between the greatest arcs ob-
tained when the battery is new and the
smaller ones which correspond to the ex-
treme drop in voltage produced by wear of

. 40 the battery. When .this latter limit is-

passed, that is to say when the “ampli-
tudes bhecome insufficient to actuate with
certainty the ratchet of the wheels of
clock, it is evident that isochronism no
45 longer plays any part. :
- But if at the start all things are equal
the constancy of the period of the regu-
lating member will not be affected and
the certainty of operation is obtained
o0 under good conditioms. It is above all
necessary for the clock -to be provided
with a contact device conceived in such a
manper . as to ensure the passage -of
current with absolute uniformity and this
25 without opposing to the pendulum which
it actuates a variable mechanical resis-
tance. This essential condition can only

_be fulfilled if the contact device is consti-

tuted so as to resist wear and permit very
g0 long use without maintenance. It is also
necessary that the property of the con-
ducting surfaces is maintained automatic-
ally by the operation - of the members
themselves. ' '

The present invention for the correc-
tion of isochronism comprises an oscil-
lating fork the inner distance across which
is considerably greater than the diameter
of the co-acting member of the pendulum,

35

40 said fork being mounted on a shaft below

the hinge point of the pendulum and on
the same vertical, this fork being met by
a member secured to the pendulum, the
length of the fork, the position of its
45 pivotal point relatively to that of the
pendulum and the distance between the
pivotal point of the pendulum and the
point at which contact is made with the
fork being selected in such a manner.that
the linear speed of the point of contact
on.the pendulum is greater than that of
the fork, the electric contact of this pen-
dulum operated device heing effected in
a manner to ensure the passage of current
b5 at a favorable moment with absolute regu-
Jarity and without opposing a variable
mechanical. resistance to the pendulum.
Various modes of construction of the
invention are illustrated by wav of ex-
ample in the accompanying drawings,
wherein ..
"~ Fig. 1 is a front elevation of the device

~ and ‘associated parts. . o .
- Fig. 2 is a part side elevation of pen-

85 dulum.

Fig. 8 is a top plan of Fig. 1. Figs, 4,
5, 6, are diagrammatic views showing the
principle of the associated electric con-
tacts. )

Figs. 7, 8, 9 show, respectively, at
rest and in two different posiiions of opera-
tion, application of this contact system.

Figs. 10 and 11 illustrafe respectively

a front elevation and side view of an
alternative form of construction.
- Figs."12 and 13 show two forms of con-
structional details for enabling friction
at the point of-the-pendulum to be re-
duced.

Tig. 14 is a detail front view of various
members of the apparatus.

Figs. 15, 16 and 17 show side and end
elevations of a form of construction of
the operating pawl actuating the ratchet
wheel, '

Finally Fig. 18 is a diagrammatic view
of an application of the ratchet system to
a clock of large dimensions. And Figs.
19 and 20 are detail views of a modifica~
tion of the ratchet and pawl device.

On the plate 1 is pivoted, on the shaft
2, the pendulum 3 terminated at its lower
end by an induction coil 4 moving along
@ permanent magnet in the form of an arc
of a circle 5. The shaft 2 is held be-
tween the plate 1 and the small plate 11

The electric contacts for closing the
circuit of coil 4 at each complete swing
of the pendalum-are adapted to ensure the
operation of the apparatus and are shown
diagrammatically in Figs. 4, 5 and 6,
aceording to which two parallel reglets
6 and 7, separated by a slight interval,
are respectively hinged about the shafts
8 and 9 placed above one another in the
same vertical. If ome of the reglets, 6
for example, is actuated by the pendulum
3 in such a manner as to oscillate there-
with, it will be seen that when the oscil-
lations of this reglet are dampened in cne
direction or the other, one of its ends
comes into contact with the reglet 7 and
drives it whilst sliding thereon, (Figs. 5
and 6). Under these conditions if the
reglets 6 and 7 are of conducting metal,
one of the ends of 7 being alone provided
with a layer of imsulation 10, and that
they are suitably interposed in a circuit,
the first being connected to ons of the
poles of the circuit. and the other to the
ofher pole, it will be seen. that this cir-
cuit is closed when the pendulum causes
the reglet 6 to oscillate towards the posi-
tion shown in Fig. 5 and that it is opened
when oscillation is produced in the other
direction (Fig. 6). .

. In practice the reglets are advantage-
ously replaced by anchors 6 and 7 of which
the first is keyed to the axis of the pendu-

lum. Each of the arms of the anchor 6
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(Figs. 7, 8, 9) is provided with a pin, one
of these, 11, being conducting whilst the
other 12 is insulated. The pins come
_ alternatively into contact with the arms
B of the anchor 7 and the opening and clos-
ing of the circuit is effected in the manner
above described. It may be mentioned
that the duration of contact between the
conducting pin 11 and the arm of the
40 anchor 7 is strictly limited by the width
of this arm and that the anchor 7 ceases
to be moved by the pin 11 immediately
this reaches the inner heel of this arm.
The electric contact is then interrupted
45 and the pin 11, continuing its path, pene-
trates into the opening of the anchor of
which the stop on the arm is insulated.
The form of construction shown in Figs.
1. 3, 10 and 11 is identical with that de-
o¢ scribed except that the shafts of the two
~ anchors are side by side instead of being
superposed. The anchor 6 is formed by
a split block in which are fitted the con-
tacts of silver 11 and 12 held by screws
25 29, 29 and of which one is a conductor
and the other insulated. The anchor 7
is constituted by a member of general
rectangular shape with two symmetrical
notches. This arrangement has the advan-
o tage of permitting of easily obtaining a
perfectly balanced member of which the
two sides may be used indifferently, ILf
one of the sides of this piece 7 has beex
worn by reason of long wear it is suffi-
cient to turn it over so as to obtain the
same result as with a new piece. ~The
stability of the system is ensured by
means of a small flat spring 13 secured at
14 to the plate 1 and bearing against the
% shaft of the anchor 7, preferably into a
circular groove provided in this shaft,
this small spring f9rming at the same
time a brush for the passage of current.
It will be seen that with the contact de-
45 Vice described it is easy to regulate with
precision, not only the duration of econ-
tact but also the points of openming and
. closing of the circuit which, from a
chronometric point of view, i’ of con-
siderable importance. It will also be seen
that the sliding of the conducting pin on
the arm of the opposite anchor, also a con-
ductor, ensures in a permanent manner
the effective action of the surfaces in con-
55 tact, which enables the resistance to the
passage of current to be reduced to a
minimum and rendered constant.
It may also be mentioned that this de-
vice is constituted in such a manner, that
B0 the duration of contact is independent of
the value of the amplitude of the oscil-
lating member which drives it (starting
from at least a minimum amplitude).
~ will also be seen that, by reason of its
" g5 method of operation, the contact cannot

50
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remain closed when by
aceidental stopping, the pendulum re-
mains vertical. This feature is imper-
tant as, if it did not exist, the stoppage -
of the clock would produce exhaustion of
the battery.

The above advantage is influenced hy
the fact that the contact commences to
operate when the oscillations are slightly
dampened, which enables the apparatus
to restart itself, even if it is almost com-
pletely stopped for an accidental reason.

The transmission of the movement of
the pendulum to the wheels of the clock-
work apparatus may be effected by any
suitable mechanism. In the form of con-
struction shown in Figs. 7, 8 and 9 the
anchor 7 is in the form of an X and the
extended ends of its lower arms carry
pins 15 and 16 which drive the first wheel
17 of the train which is provided with
ratchet wheel teeth for the driving
anchor.

In the form of construction of Fig. 1
the shaft 2 of the clock carries an arm 18
on which is hinged the operating pawl 19
of which the end 20, bent so as to form. an
obtuse angle, acts on the wheel 17 sub-
jected also to the action of a rvetaining
pawl 21, oscillating about the shaft 22.

Tt is particularly advantageous in this
type of ratchet device to obtain that the
action of the operating pawl with the
ratchet wheel does not produce any varia-
tion of the period of the pendulum.

It 1s known that a resistance after the
passage to the vertical reduces the period,
that 1s to say. produces an acceleration,
whilst a resistance before passing the ver-
tical produces ‘a retardation. Conse-
quently the balancing of these resistances
permits of obtaining a compensation of -
these perturbing effects. From a prac-
tical point of view there is obtained the
advantage that the period is rendered
independent of a variation if the clock
is not placed dirvectly verfical. '

This result may be obtained by im-
parting to the nose %0 of the operating
pawl a shape such that it enables it to
hook lightly into the teeth of the ratchet
wheel when it drives this during the
descending period of the pendulum, the
light hooking simultaneously affording _.
the advantage of withdrawing the tooth 120
in_engagement with retaining pawl, from
against the nose of the Iatter, that is to
say, into a position favourable to its
movement by the operating pawl. .

A particularly advantageous form of 495
construction of this operating pawl is
shown in Figs. 15, 16 and 17. The rod
19 of the pawl is secured at its rear end
to a cap formed by two lugs 30, 30*
threaded on the shaft 81 seciired to the 43¢

reason of

70

5

80

85

90

95

100

105

110

415



4

336,033

.arm 18, On this same. shaft and be-
tween the two lugs is threaded a split
block 32 clearly shown in Figs. 17 and
15, one of the Iugs 30 in this 1atter figuze
5be1n0‘ removed, Thls block is tlo“hfcened
on the shaft and is for the- purpose: of
preventing any movement of the cap along
the shaft 31 and to limit the swinging of
- the rod 19 about the same shaft.

It is known that in a clock in which the
gear train, transmitting the movement
to the hands by reducing gear, is composed
of wheels and pinions, the same wheel
frain serves as increasing gear, when

15 moving the minute hand, mounted on the
- shaft of the last wheel, by hand for set-
ting the clock. It thus results that the
ratchet wheel is driven at a speed which
produces a disagreeable noise and is hable

20 to damage the plvots.

For obv1atm0‘ this noise the retammﬂ'
pawl 21 of the escapement . wheel 17'
which pivots about the shaft 22,

. secured to a spring 33 suitably bent, whi ch

25 bears against. the teeth of the wheel 17

when this pawl is raised by the said

- wheel. A braking action is thus pro-
_duced, which thmm*h light, is sufficient

to stop the wheel whilst settmrr the clock.
30 In order that this braking is not trans—
lated into an’ appreclable ‘passive . resis-

- tance during the normal operation it is
naturally advisable “for= “this-spring -blade,

when the pawl 21 is at rest, to be suffi- -

35 ciently spaced from the teeth ‘of the wheel
17 that its action only comes into play at
the moment at which the tooth which is
in engagement with the retaining pawl
is at the point of escaping.

40 The spring brake 33 may also-be of a
shape different to that shown for example,

to provide its end with hooked nose suit--

ably disposed so asto come in front of the
teeth of the wheel 17 and not reaching
%5 them when this turns slowly but hemrr
~ projected thereon by inertia when the re-
taining pawl receives an impulse by
reason of the rapld driving of the ra’cchet
wheel.
B0 This spring brake irrespective of its
- shape of construction, also serves as a
safety member by preventing the passage
of two teeth at-a time as might be the case
if the wheel by reason-‘of its‘inertia con-
tinued to turn after having received ﬂle
dmpulse of the operating pawl
The. mounting of pendulums of clocks
of small dimensions on pivots has
reason of the small available space, the
great advantage of obtaining a well
0‘u1ded \OSC‘.ﬂlatlllﬁ‘ tember. This type
of mounting, however when the pendu-
lum is hea,vy has_ the "disadvantage of
crefting friction whick - does mot “exist
3 with suspended pendulums and, when this

by

friction exceeds a certain limit it may Le

of a nature which affects the freedom of
the pendulum and consequently causes
disturbances  in. the adjustment accom-
-panied by -an -increase in the wuse ©¢f<70
-current. This may be remedied for ex-
ample by using the magnetic attraction
of a magnet for exertmn‘ an effort from
the bottom upwards on the pivot 2 of
the pendulum 3.

In the form of constluctlon of Fig. 12
a magnet 25 is arranged for this purpose
above the shaft 2 with a very small air
gap.

In the form of construction in Fig. 13
the pendulum is formed by a magnet 26,
of suitable shape, of which the rounded
.pole 27 in an arc of a eircle is secured to
the shaft 2 whilst the other pole is dis-
posed in a manner to react in the usual
manner on a fixed induction coil. A
small mass of iron 28 placed above the
pole 27 permits of obtaining the neces-
sary attraction for relieving the pendu-
dum of a considerable portion of its_
weight for reducing the friction at the
pivots to a minimum. TIn the latter case
the mass of iron may be replaced by the
branch ~of a second magnet having an
opposite polarity to that of the pole 97 of
the pendulum. The same result may be
-obtained with a pendulum of which the
rod is* formed by _a magnetised. bar.

In the pendulum - operated ratchet de-
vice forming the subject of the invention -4q0
the isochronism is obtained, for the zone
of the range of oscﬂlatlons hv means
of an osc1llafc1no' fork 34 (Flos and 14)
mounted on a shaft 35 placed helow the
“hinge point 2 of the pendulum 3 and on
the same vertical. A pin 36, secured to~
the rod of the pendulum 3 and at right
angles to fhe latter and to the plane of
oscﬂlatlon, penetrates between the arms
of the fork. The length of the latter,-pyq
the position of its pm)tal point, ‘rela”
tlvely to that of the pendulum as also the
distance between the-latter point and the
pin 36 1§ determined in a manner that in
spite of the difference of the period of the.
two_oscillating members the linear speed
of the pin is Greater than that of the fork
so that the osclllatlon of this is controlled
-by ‘the pin. -Under these conditions the
coperation is as follows :

The pin 36, during the portlon of its
course ad;jacent the vertical, oscillates
freely in the opening of the fork 34, then,
continuing its course meets one of the
arm of this. By this reason a slightshock is 125
produced in the descending porhon of the
oscillation which, as indicated akbove, -is
of & nature to correct to a certain extent
the retardation of the pendulum along
large arcs. This action is completed by 130
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the return effort exerted by the fork on
the pendulum. : .

On the return the pendulum 36 leaves
_the fork 34 before the vertical is reached
5 and the operation is repeated from the
" opposite side.

For obviating the noise which is liable
to be produced by the shock between the
pin 36 and the fork 34 one at least of these

10 members may be provided with an elastic
covering, or formed as an elastic member.

Tt is easy under these conditions, by
regulating the length of the arms of the

levers in question to obtain a very satis-

15 factory correction in practice of ise-
chronism for the pendulum amplitude.

It may be mentioned that -this result

affords the great advantage of not render-

ing the correction of the error, partly cir-

20 cular error. necessary by known devices

which consist in tilting the contact from

the vertical and from the action on the

driving wheel of the wheel train, the effi--

ciency of this method being strictly due
25 to the vertical position of the pendulum.
On the contrary with the device forming
the subject of the invention a tilting of
the pendulum does not produce a substan-
tial tilting of the oseillating members in
30 question which, at rest, always occupy a
substantially constant position relatively
to one another.
In the usual manper the pendulum is
provided with a device enabling the
85 height of its centre of gravity to be
adjusted. This device may be constituted
very simply by a screwed rod 87 (Fig. R)
parallel fo the rod of the pendulum 3 and
secured thereto, a nut 88 moving on this
40 screwed rod. )
There is also provided a device enabling
the pendulum to be locked during trans-
ort.
P This device is formed by two jaws 39,
45 39' capable of pivoting respectively on
two shafts 40 and 40' and connected by a
spring 41 (Figs. 1 and 14). These jaws
are each provided with an arm 42, 42
the arm 42 being provided with a longi-
50 tudinal slot 43 into which passes a pin 44
carried by the arm 42L.of the. jaw 39':
One of the jaws 39, for example, carries
an operating tail 49. The operation will
ke readily understood from an examina-
55 tion of the figures, Fig. 1 showing the de-
vice in the locking position and Fig. 14
the same device in the position' when th
pendulum is operating. o
The arc of opening between the two jaws
60 iy the open position may e ensured by a
notch provided at the end of the groove 4
with which the pin 44 engages. :
The pendulum operated ratchet system

according to the invention affords the im--

85 portant advantage.of being capable of

being applied to a clock of large dimen-
sions hinged as usual to & spring suspen-
sion similar to those of the generality
of mechanical clocks. For this purpose
it may be substituted for the crutch de-
vice mounted on a pivot, which, in these
clocks, serves to connect the escapement to
the pendulum, as clearly shown in Fig. 18
showing the small pendulum 3 of the
escapement mounted on the pivotal shaft
2-.and the contact member 6.

An arm 45 secured to the pendulum 3
is terminated by a forked portion 46
which embraces the rod of a large pendu-
ilém 47 hooked to the flexible suspension

~Attention is called to the advantage of

this application which permits of replac-
ing the mechanical escapement in clocks

of large dimensions having a large pen-

dulum of heavy mass.
It will be seen clearly that this large

I3
1
I\

80

85

pendulum which, by-reason of its method . ~

of suspension by "a spring, may move
without appreciable friction irrespective
of its weight, may be actuated easily by
the small pendulum of the device, as by a
mechanical eseapement, but from a
chronometric point of view under-clearly
superior conditions.

This new application permits of utilis-
ing advantageously the small oscillating

90

95

induction coil 4, forming the pendulum .

mass, ‘which, as stated above, may, with-
out inconvenience, by reason of its small
weight, be mounted on pivots. which en-
sures in a coustant manner the centring
of the magnet in the hole of this coil
irrespective of the leaning of the clock
to the front or rear, the large pendulum,
by reason of its method of hinging on its
suspension, always remaining vertical
irrespective of this leaning which is
evidently an indispensable condition of
adjustment.
. It will be understood that, in the known
manner, the mass of the small pendulum
of the device may be formed by the mag-
net which enters the stationary coil.

A modified construction of the operating

-pawl 19 consists in applying to its blade,

suitably lengthened, a pin 19 adapted to

act on the teeth imstead of and in place.

of the nose of the pawl. :
This arrangement enables the ex-
tended portion of the pawl to find a point

-of support. on the teeth enabling the pin

to engage with these with great certainty
without risking the liability of causing

the ratchet wheel to move through two -

teeth at once. -
Fig. 19 shows the blade 19 and its pin

_ratchet wheel 17 at the moment of mov-
ing 1it. ) - }

160
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19! in engagement with the teeth of the
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_Fiz. 20 also shows the blade 19 at the
moment of the pin 19! entering the teeth.
Having now particularly &eserlbeil and”
o ascertamed the naturé of ‘my said inven-:
8 tiofi -and in-what manner the same is
%0 be performed, T declare that what I
claim is:— -
1. Electric clock of the type in which
_-the pendulum is re-energised periodically
F electro-magnetically, characterlsed in that
“the correction of 1sochronlsm is ensured
by an oscillating fork the inner distance-
across which is cons1derab1y greater than
the diameter of the co-acting member of

‘on @ shaft below the hinge pomt of the-

pendulum and on the same vertical, this

~ fork being met by a member secured to-

‘the pendulum the length of the fork, the.

20 position of its plvo’cal point rela,tlvely to-
that of the pendulum and the distance
- between the pivotal point of the pendulum .

- and the point at which contact is made.

with the fork being selected in such a .
manner that the lmear speed of the point’
of - contact on the pendulum is greater
than that of the fork, the electric contact

25

of this pendulum operated device being

~effected in a manner to ensure the passage
80 of current at a favourable moment with

a variable mechanlcal re31stance to ’rhe
" pendulum, - )
‘2. Electric clock accordmo to Claim I,

'35’eh,aractensed in that the electric contact

adapted to_ ensure the operation of the_

apparatus is effected by means of two
anchors of which one, operated by the-

pendulum, when contacting with the “other -

4() ‘permits-- -of “opening-and . Tosmo the elec-
- tric .circuit- with great releantv at de-",

" . sired moments for mamtammg correctly
-the oscillations of the regulating member,

this arrangement permlttlnm of ensuring

- 25 the brushmg of the contact surfaces and

“this reducing the reszsta,nce to the pass—;

_age of cu:crent

3 Electric clock aceordmn‘ to Claim 1
. Wherem means are provﬂed for rellewnmi

50 the pendulum and reducing friction ab
© . the pivots to & minimum. -

4. Electric clock aecordmrr to Claim 1,

- wherein the isochronisation “fork meets a

' M;pm engaging between its arms, this.pin

5 heing secured to_the rod of the pendus -

Tum and at right-anglesto-the lat‘ter and .

‘to-the plane of oscﬂla,hon ,
5.. Blectric- clock according to Clalms
- ...1 .and 2 wherein one of the anchors is
. 60formed by a symmetrical - member of
- general, reetanwular shape with lateral
notches
6. Electrlc clock accordmc' to Clalms 1
“and 2 wherein the other anchor is formed

65" bv a spht block into which are fitted two

15 the pendulum. said fork being mounted

-absolute regularity and without- opposing -

contacts, one conductmrr and the other

) msula,ted

=7, Blectria clogk necording to Claims
1'and 2, wherein the free anchor is secured -
%o a third anchor- provided with pins con- 70
trolling the first wheel of wheel train
which is provided . with ratchet wheel
teeth- for moving the anchor. '

8. In an electric clock according to .
Claim 2 driving the wheels of the clock s
by means of a metal blade carried at the
hinge of the pendulum and forming a pawl ’
for 1 moving a ratchet which actuates the
wheels by means of suitable members.

9. Electric clock according to Claims
1 and 8 wherein the operatmw pawl 1is
terminated by a bent nose which hooks
lightly on the teeth of the ratchet wheel.
when 1t passes over the wheel during the
downward period of the pendulum. 85

10. Electric clock according .to Claims
1, 8 and 9 wherein the opera’cmm pawl.
is hinged by means of a cap with lugs
between which there is placed on the shaft
a’split block which prevents lateral move-
ments and limits the. oscillation .of the
pawl. - _ ,

11. Electric clock according to Claims
1 and 8, characterised in that the retain-
ing pawl of the ratchet is secured to a
spring blade forming a brake which acts
htrhﬂy on the teeth when the said ratchet
" is driven at & high speed.

12. Electrie clock according to Claim 3,
-wherein the relieving of the pendulum is 4gg
obtained by means of a magnet disposed
with a small air gap above ’che pivotal axis -
~of .the pendulum. =~ - '

13. Xlectric clock accmdmm to Claim ]
3, wherein, for the purpose of redueing 405
frmhon ak the.pivof, the pendulum is.
formed by a magnet of which one of the
poles, placed at the -upper portion, is adja- -
cent a small mass of iron or another mag-
net whilst the other pole is arranged to
react, in the known manmner, on an in-
duction - coil.

14. Eleetric clock accordms; to Claim 1,
wherein  the pendulum may be locked
- during ’cranspo,rt by means.of a-system of

inged jaws drawn one fowards the other
by a spring and each carrying arms, one

8

90

05

10

115

~ of the arms béing provided with an. elong-

ated groove in which moves a pin carried
by one.of the arms_of the other jaw.

-15. Application of the pendulumoperated-
“ratchet device according to the preceding
claims to a_heavy pendulum or one of
large- dimensions. hinged to a spring sus- . ;
pension, charactensed in that a small 125 - |
escapement pendulum mounted on pivots
and provided with the various. members
referred. to carries a crutch which drives
.the large suspended vendulum.. .

- 16. The employment of the pawl device 130
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for electric clocks as illustrated by Figs. HERBERT DUNN,
19 and 20. Agent for the Applicant,
Jessel Chambers, 88—90, Chancery Lane,
Dated this 26th day of July, 1929. London, W.C. 2.
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