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Convention Date (Czecho Slovakia) : Sept. 4, 1929.

CORPY

Improvements in Electromagnetic Escapements for Clock
Mechanisms.

I, Roserr Micur, of Kosice, Ederova
Ulica 6, Elektrana, COzechoslovakia, of
Czechoslovakian mnationality, do hereby
declare the nature of this invention and
in what manner the same is to be per-
formed, to be particularly described and
ascertained in and by the following state-
ment :—

It is known that in clock mechanisms
driven by weights or springs, in order to
allow the mechanism to run down uni-
formly, mechanical escapements are used,
for example, a pendulum or anchor
escapement. Kven if these devices have

reached 4 very high degree of perfection’

completely synchronous running of several
clocks cannot be obtained, apart from the
time-consuming regulation and control-
ling. ,

In contradistinction to this the present
invention is characterised by this that the
running down of the clock mechanism is
checked synchroenously by means of small
continuously rotating electrical syn-
chronising machines or alternating current
inductors using alternating currents with
chronometrically constant frequency and
so the completely uniform and accurate
running of clocks with such escapement
is obtained.

Sinee, however, in practice in the
alternating current supply conductors to
which suck clocks can be attached
failures occur which would be transmitted
to such clocks, it is desirable to combine
with such synchronous escapement a
mechanical escapement, so that the latter
operates during the failure of the elec-
trical current and thereby a stoppage of
the clock and false indication of the time
is avoided. The difference of running as a
result of a mechanical escapement during
the period of interruption can be neglected
because, on account of the usual compara~

5 tively short duration of the interruption

it is so small as not to be noticeable.

In the accompanying drawing a con-
structional example of the combination
of the present synchronising escapement
with pendulum eéscapement Is illustrated

diagrammatically, the cloek- mechanism

not being shown., . - -
Tn - this - example the ‘driving shaft b
"Price 1/-1 -

operated by the clock mechanism, which

is not shown but which includes a main- °

spring or driving weight, has arranged
on it a differential gear which consists
of the bevel wheels ¢, d and e. The bevel
wheel e with its hub and axis f rigid on
the shaft b is a planetary wheel between
the two oppositely situated bevel wheels
¢ and d which are freely rotatable on the
driving shaft b so that the power of the
driving mechanism is transmitted to it
through the differential gear. The elec-
tric synchronising escapement is obtained,
for example, by means of the synchronous
rotating rotor g and the stator winding ¢
of a small synchronous machine or a motor
of the known kind (for example, the motor
described 1n British Specification No.
191,313). The drive is effected through
the one bevel wheel d and the wheel ¢
fixed on ifs nave through the worm gear
h on the spindle of the rotor g. The
mechanical escapement is illustrated dia-
grammatically and by way of example by
the pendulum m and the escapement wheel
n. This is secured to the nave of the other
bevel wheel ¢ of the differential gear and
is driven by it.  The pendulum m is
caught by the pin m' in its extreme posi-
tlon by means of the pawl p on the lever
k which is rotatable about the pin %' and
on the one side is loaded with the weight
k*. On the other side the lever & engages
with the sliding sleeve w* which is held in
its lower position by the two centrifugal
pendulums w when swung outwards, as in
the position illustrated, that is, when the
electrical escapement is in operation, in
which the pendulum m is caught in its
extreme position.
fugal pendulums w fall into the position
of rest the sliding ring w', and thereby

into the upper position and the escape-
ment pendulum m and the mechanical

“escapement are réleased, so that the laiter

at once comes into operation because the
pendulum m is only caught in it extreme
position. TInstead of the centrifugal pen-

‘dulums w an electromagnet can also con-
-trol the lever % in such a manner that

when the current is interrupted the escape-
ment pendulum m is released and on the
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.return ‘of the current is caught.

“Since when the alternating current sup-
plied to the coil t of the synchronaus
escapement fails,” the checkmg action

i stop, in order to avoid racing of the syn-
chronous rotor g, an electromagnetic brake
r is prov1ded on its circumference which
releases its armature and thereby at fnce
brakes the rotor when the current fails,
and when the current returns, withdraws
the braking armature and leaves the rotor
g again free to rotate, whereupon it falls
mto synchronism under the action of the
riving ‘force of the clock mechanism by
15 1eans of the centm,fuo‘al pendulums g
whén the synchronous. s_peed is attained.
Racing of the rotor’ g of the escapement
when the current is interrupted can also
be ayoided WJthout the brake » by the
20 transmission gear h of the rotor g heing
fitted with a one-way worm gear, so as to
be self-stopping. In this case the rotor g.
will alway stand still when the current
fails, but will not start again when it
or returns. The starting can be effected by
means of a known electromagnetic starting
arrangement or, also, by means of a
TFerraris disc and thereby also the syn-
chronisation of the rotor g is obtained with
30 the assistance of the synchromsmcr pen-
dulums w.

In order to secure an uninterrupted
running of such clocks it is desirable to
provide them with a self-winder as known

35 by means of Herraris discs for maintain-
ing the mainspring wound up.

bmce in the present synchromous elec-
trical escapement and also in the braking
magnet 7 only extremely small alternatmo

L0 currents are ased, which can. operate thee-
fore quite small magnet coils, 1t is desir-

able, with the object of more convenient
manufaeture of these coils to operate them

© with a small” voltage, -for example, the

45 secondary voltage of a bell transformer.
Sirice, Howevér, such a small voltage "is
not every'where available it is desirable,

in order to avoid the provision of a
“to. use. ‘an’

separate. bell transformer,’
50 altérnating current magnet coil whicl is
contmuously tmversed by current, for ex-

anmple, that of a known clock” Wmder with

TFerraris discs Whlch is to be wound like
. a transformer coil in differential connec-’
" Pawl ‘p is, prevented from clockwise 120
“rotation by a pin p* on the lever k.

53 tion so that to. 1ts! tappmgs the correspond-
ingly wound current coils:t and w of' the

electrical: escapément and the brakmov :

magnef 7.can be connected.
s A diagram of ‘this connectlon is 1llus-
60 ‘trated. in- the drawing. - ¢-is the current
coil: of the Ferraris. wmdmg device which
can. he- aftached’ directly 't 'a voltage of,
for. example 220. volts.
ek’ “escapement! andi.the ebil 4 of:-the braking
magnet 7, as iscléar from the diagrai;*

The coil % of the"

are connected in differential connection to
the tappings of this coil. Of course, this
differential connection is not necessary,
because the small voltage can be induced
in a secondary winding separa,ted or elec- wp,
trically insulated from the coil s by the

alternating magnetic flux of the self

winder,

The combined synchronous electric and
mechanical ¢lock escapement illustrated wg
in the drawing operates in the following
manner.

When there is no current the mech-
anical pendulum escapement aperates, but
as soon as the current coil £ of the elec- S0
trical escapement and the current coil «
of the braking magnet » are traversed by
alternating current the armature of this
magnet is atfracted and the rotor ¢ is
thereby released and then, under the in- 85
fluence. of the driving force of the clock -
(for instance a spring or weight drive)
is'seb in motion with wradually increasing
speed.from the differential gear. As soon
as the speed of rotation has risen nearly gg
ap to the synchronous speed: the rotor falls
into. synchronism under the influence of
the already = mentioned synchronising
action of the cenirifugal pendulum w. At
the same time the sliding ring w* and g5
thereby the lever % and its pawl p-are
pressed into the lower position by the
centrifugal pendulum w, in which posi-
tion the escapement pendulum m catches
in the pawl p in its extreme position. The 100
normal operating condition is thus
obtained which lasts as long as an
alternating current flows through the coils
of the rotor g and the brakmg magnet 7.
The tendency of the main spring to drive 105
the shaft b at an increasing speed is pre-
vented by the counter action of the rotor
g which has the tendency to check a
higher speed and opposes the main spring
actmn, and further by the pendulums w 110

“which swing out further and give a higher

resistance. When the current fails the
armature of the braking magnet ¢ is
released and at once brakes the rotor g
so that the escapement pendulum m is 115
released by the swinging of the lever %
and of its pawl p dus to the sinking of
the cenfrifugal pendulums w and so ' the
mechamca,l egeapement is set in operation.

‘When
the current returns, the cycle of opera-

* tions is repeated, The present electrical

synchronqus ‘escapement uses very little
enérgy on account’ ofthe small: friction in 125

_itg drive buf sends a small ‘current accord-’

ing fo the amount of: the checle actmn into
the current conductor.”

The synchronoqus escapement can, of-
course, be ‘effected not only in the’ form 130
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described, but also with any desired suit-
able small synchronous machine or syn-
chronous motor or generator.

Having now particularly described and
ascertained the nature of my said inven-
iion and in what manner the same is to be
performed, I declare that what I claim
18

_1. An escapement for clock mechanisms
driven by weights or springs, charac-
terised by the feature that the checking
of the running down of the driving mech-
anism is effected synchronously by means
of small continuously running electrical

synchronous machines or alternating
current inductors using alternating
currents.

2. An escapement according to claim
1, characterised by the feature that the
gynchrenous rotating alternating current
escapement 1s combined with a known
mechanical escapement, for example with
pendulum or anchor with the interposition
of a differential gear, so that when the
current fails the checking or driving of

the clock is not interrupted, but is effected
mechanically. )

3. An escapement according to claims
1 and 2, characterised by the feature that
on the rotor of the synchronmous rotating
alternating current escapement an elec-
trical braking device is arranged which
prevents the rotation of the rotor wheel
while the current is interrupted and re-
leases it when the current returns.

4, An escapement according to claims
1 to 3, for clock mechanisms with self-
winders, characterised by the feature that
the small alternating voltage required to
be applied to the current coils of the syn-
chronous escapement is induced by the
alternating magnetic flux of the self-
winder.

5. The improved escapement for clock
mechanisms substantially as hereinbefore
described with reference to the accom-
panying drawings.

Dated this 2nd day of September, 1930.
MARKS & CLERK.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd.—1931.
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