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PROVISIONAL SPECIFICATION
No. 21163, A.D. 1933.

Improvements relating to Electrically Driven Clocks

We, Gexr & Company LIMITED, a
British Company of Faraday Works, St.
Saviour’s Road (East), Leicester and
REGINALD Swirr, a British Subject, of

5 17, The Circle, Crown Hills, Leicester,
do hereby declare the nature of this in-
vention to be as follows:—

This invention relates to electric clocks
and has particular reference to master

10 clocks for use in controlling installations
comprising a group of subsidiary impulse
clocks which are to be controlled by the
master clock. The object of the present
invention is to provide a suitable control

15 or contact mechanism which enables a
synchronous motor clock to be used as a
master clock and yet will be reliable and
will maintain an accurate time keeping,
and will ensure actuation of the subsidiary

20 impulse dials at regular intervals.

According to the present invention, a
member which, for example, may be a
pivoted lever is driven from a synchron-
ous clock movement and acts upon a cam

95 surface, such as a wedge-block, carried
by a bar carrying one of the control con-
tacts so that the contacts are pressed to-
gether to give the time of contact but
interruption of the contacts is provided

30 for by the moving member being con-
strueted and arranged to release the sur-
face of the wedge-block on the contact bar
so that the latter is quickly moved away
from the co-operating bar by its own

35 spring. The pivoted lever has a folding
latch pivoted at its free end, the tip of
which latch co-operates with the surface
of the wedge-block on one of the confact
bars and thereby presses the contact bars

40 together for a selected time peried during
movement of the lever in one direction
and immediately there is a tendency for
the lever to reverse, the latch is folded
down and its tip moves out of the path of

45 the wedge-block so as not fo maintain con-
tact but to allow the contact bar bearing
the wedge block to be drawn back. In
order to provide for an appreciable and
controllable time of contact and to allow

50 of a quick break of contact, the pivoted
(Price 1/-]
Price 4s 44

lever is arranged to remain in position at
the end of its movement to keep the con-
tacts together for a selected period and
then to receive a kick due to the rebound
of a suspended mass and that kick pro-
duces a quick break of contact and causes
folding of the latch so that it is brought
out of contact with the wedge-block and
does not re-establish contact on the return
movement of the lever,

In order that the nature of the inven-
tion may be clearly understood, an
impulse mechanism driven from a syn-
chronous clock will now be described by
way of example in greater detail.

The clock movement consists of any
approved form a synchronous clock move-
ment driven by alternating current and
may, for example, be provided with mech-
anism in accordance with Patent No.
385,457 for enabling it to run into syn-
chronism. A cam, which in the example
considered 1s a two-lift snail cam, is
carried by the minute arbor of the clock
movement and the purpose of the cam is
slowly to lift twice in each revolution,

~that is every half minute a horizontal

lever and to let it fall suddenly. The
horizontal lever is pivoted to the frame-
work of the clock and is drawn down
against a buffer or stop by a tension
spring. This is arranged by means of a
pin projecting from the lever held in con-
tact with the cam by the tension spring.
The upper end of the lever is forked and
in the fork is pivoted a small folding latch
which is normally held by a weak leaf
spring in such a position that its tip pro-
jects forwardly during the downward
movement of the lever but is folded back
during the upward movement.

The contact carrying members are a
pair of pivoted bars which are approxi-
mately vertical. One is pressed forward
towards a front stop by a leaf spring,
adjustable by means of a screw. The
other contaet bar is normally drawn
against a stop bushing by a tension spring
so that, in the position of rest, the two
contact bars are kept apart.
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contact bar is provided on its rear sur-
face with a cam in the form of a small
metal wedge-block which is in a position
to be engaged by the tip of the latch
already referred to. When the pivoted
lever is released by the cam, it moves
quickly downwards under the effect of its
tension spring, the tip of the latch pro-
jeets and acts on the wedge-block so as to
push away the contact bar carrying the
wedge-block against the action of its
spring so that the bars are moved away
from their stops, and the contacts are
brought together during the greater part
of the falling stroke of the lever and for
a period of dwell at the end of that fall-
ing stroke.

It should be noted that directly there
is a tendency for the pivoted horizontal
lever to move in the opposite direction
that is upwards, the pivoted patch is
folded downwards and tilted about its
pivot and the tip of the latch therefore
is quickly moved out of the way of the
wedge-block. The latter with ifs contact
bar is drawn rapidly backwards by the
tension spring of the bar so that contact
with the co-operating contaet bar is broken
for the remainder of the half minute.

Provision is made for a controllable
period of dwell of the contacts together
at the end of the stroke and then for the
contacts to separate quickly. This may
be arranged by arranging an arm pivoted
to the main lever near its pivot to be
ballasted by attaching a considerable
mass at its free end. The arm is, how-
ever, normally held in line with the

pivoted lever against the stop pin on the
latter by a leaf spring. Owing to the
inertia of this mass, however, when the
lever moves rapidly downwards as
allowed by the two-lift cam, the arm is
suddenly brought to rest by a stop pin,
but the mass, due to its inertia causes the
subsidiary arm to overshoot bending its
leaf spring, but the mass immediately re-
bounds under the action of the spring
striking the stop pin on the moving arm
and slightly kicking the latter upwards.
This results in the cateh being quickly
folded away so that its tip moves from the
wedge-block and sudden interruption of
contact is effected due to the flying back

40

45

50

of the contact of the contact arm bearing 55

the wedge-block. The moving arm then
continues to rise under the action of the
cam and the cycle is repeated. By suit-
able choice of the weight of the mass
attached to the arm and of the strength
of the leaf spring a period of contact of
any duration desired may be obtained.
In practice, a period of contaect of about
one tenth of a second is useful for clock
purposes.
maintain contact for an appreciable time
as otherwise, the magnetism may not have
time fo build up in the fields of the sub-
sidiary clocks. and they may fail to be
driven.
Dated this 27th day of July, 1933.
For the Applicants:—
GILL, JENNINGS & EVERY-
CLAYTON,
Chartered Patent Agents,

51/52, Chancery Lane, London, W.C. 2.

PROVISIONAL SPECIFICATION
No. 16813, A.D. 1934.

Improvements relating to Electrically Driven Clocks

We, Gont & Company LIMITED, a
British Company of Faraday Works, St.
Saviour’s Road (East), Leicester, and
Recinatp Swirr, a British Subject, of
17, The Circle, Crown Hills, Leicester,
do hereby declare the nature of this in-
vention to be as follows:—

This invention relates to electrie clocks
and has particular referemce to master
synchronous clocks for use in controlling
installations comprising a group of sub-
sidiary impulse clocks which are to be
controlled by the master clock. The in-
vention is cognate with or a modification
of the master clock mechanism described
in patent application No. 21153/33,
(Serial No. 421,746) and the object of the
present invention is to provide improve-
ments in the mechanism described in the
specification of that application and also
to provide means for ensuring that on in-

terruption of the alternating current
supply to the synchronous motor, the driv-
ing of the clock mechanism will be con-
tinued.

The specification of patent application
No. 21153/33 (Serial No. 421,746)
describes a master clock mechanism driven
by a synchronous electric motor and pro-

6U

It is necessary to be able to 65

9

vided with a horizontal lever arranged to 100

be lifted by a snail cam carried on the
minute arbor of the clock movement. The
cam surface is designed to permit the
horizountal lever to fall suddenly after be-

ing lifted, and in the particular example 105

set forth, the rate of movementis such that
the horizontal lever is raised at half
minute intervals. The horizontal lever
is pivoted to the framework of the clock

and is drawn down against a buffer or stop 110

by a tension spring. This is arranged
by means of a pin projecting from the
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lever held in contact with the cam by the
tension spring. One end of the lever is
forked and in the fork is pivoted a small
folding latch which is held by a weak
leaf spring in such a position that its tip
projects forwardly during the downward
movement of the lever but is folded back
during the upward movement.

The contact carrying members are a
pair of pivoted bars which are approxi-
mately vertical. Omne is pressed forward
towards a front stop by a leaf spring,
adjustable by means of a screw. The
other contact bar is normally drawn
against a stop bushing by a tension spring
so that, in the position of rest, the two
contact bars are kept apart. The second
contact bar is provided on its rear surface
with a cam in the form of a small metal
wedge-block which is in a position to be
engaged by the tip of the latch already
referred to. When the pivoted lever is
released by the cam, it moves quickly
downwards under the effect of its tension
spring, the tip of the latch projects and
acts on the wedge-block so as to push away
the contact bar carrying the wedge-block
against the action of its spring so that
the bars are moved away from their stops,
and the contacts are brought together
during the greater part of the falling
stroke of the lever and for a period of
dwell at the end of that falling stroke.

Directly there is a tendency for the
pivoted horizontal lever to move in the
opposite direction that is upwards, the
pivoted latch is folded downwards and
tilted about its pivot and the tip of the
latch therefore is quickly moved out of the
way of the wedge-block. The latter with
its contact bar is drawn rapidly back-
wards by the tension spring of the bar so
that contact with the co-operating con-
tact bar is broken for the remainder of
the half minute.

In order to provide for a controllable
period of dwell of the contacts together,
and for subsequent rapid separation of
the contacts, an arm, weighted at its free
end, is pivoted to the horizontal lever and
is normally held in line with the latter by
a leaf spring bearing against a stop pin.
When the horizontal lever falls down-
wardly, the weighted arm is brought
suddenly to rest by the stop pin, and the
weight due to its inertia causes the arm
to overshoot, bending its leaf spring, but
the weight immediately rebounds under
the action of the spring, striking the stop

60 pin and slightly kicking the arm upwards.

68

This results in the latch being quickly
folded away so that its tip moves from
the wedge-block and sudden interruption
of the contact is effected due to the flying
back of the contact on the contact arm

bearing the wedge-block. The horizontal
lever then continues to rise under the
action of the cam, and the cycle is
repeated.

According to one feature of the present
invention, a master clock mechanism
driven normally by an alternating cur-
rent synchronous motor is provided
with a direct current motor which
takes over the drive of the master
clock mechanism if the alternating
current supply to the synchronous motor
fails, as set forth in patent application
No. 19996/33 (Serial No. 421,744). It
is important in a master clock system that
the direct current motor shall effect the
drive at the same speed as the alternating
current motor, and in accordance with a
further feature of the present invention
the average speed of the direct current
is maintained equal to the synchronous
speed of the alternating current motor.
To facilitate this, the speed of the direct
current motor is varied by adjustment of
the vibration period of the leaf spring
bearing upon the toothed wheel and a
further adjustment may be effected by
inserting a variable resistance in series
with the direct current field winding. 1%
is also necessary to ensure that on resump-
tion of the alternating current supply the
drive shall be taken over by the synchron-
ous motor with certainty. Aeccordingly,
on resumption of the alternating current
supply the mechanism is temporarily
driven simultaneously by the alternat-
ing and the direct current motors and the
change-over from the direct current drive
to the alternating current drive is effected
at an instant when there is least load on
the driving motor. The speed of the
alternating current motor will then not
tend to fall below the synchronous speed
before it has fallen into step with the
supply current. Thus, according to a
further feature of the invention, on re-
sumption of the alternating current sup-
ply the armature controlling the circuit
of the direct current field magnet is only
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attracted to the alternating current field 115

gystem when it has been brought within
effective range of influence of that system
by a movement imparted to it by the
horizontal lever during the downward
movement of the latter.

Tt is desirable that the meeting and
separation of the contacts should be rapid,
and in order to assist this according to a
further feature of the invention there is
a certain degree of lost motion in the
driving connection between the arbor and
the lift cam which raises the horizontal
lever. According to yet a further feature
of the invention, the period of control of
the contacts in engagement with each
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other is controlled by a pivoted member,
the inertia or period of swing of which
is adjustable.

In order that the nature of the present

6 invention may be more clearly under-
stood, one example of a driving mechan-
ism for a master clock constructed in
accordance therewith will now be de-
scribed in greater detail.

10 The principal features of the mechan-
isms described in the specifications of
patent applications No. 21153/88 (Serial
No. 421,746) and 19996/83 (Serial No.
421,744) are retained, but, if in conse-

15 quence of failure of the alternating cur-
rent supply, the direct current motor has
taken over the operation of the mechan-
ism, as mentioned previously, it is im-
portant in a master clock mechanism that

20 the direct current motor shall effect the

drive at the same speed as the alternating

current motor, and certain modifications
are introduced in carrying the present
invention into effect. It will he readily
understood that if, in order to ensure that
the alternating current motor will fall
into step on resumption of the supply, the
direct current motor is caused to run
slightly above the synchronous speed as

80 described in the specification of patent
application No. 19996/83 (Serial No.
421,744), the whole system of clocks will
be fast when the alfernating current
motor again takes over the drive. Ac-

35 cordingly, the speed of the direct current
motor may conveniently be controlled by
a variable resistance placed in series with
the battery supplying the direct current
field magnet and in addition the vibra-

40 tion period of the leaf spring bearing
upon the toothed wheel may be adjusted
by altering the tension of a helical spring
interposed between an adjustable screw
and a clamping block for the leaf spring.

45 It is desirable then to have the direct
current motor running at the same aver-
age speed as the alternating current
motor, and provision must be made to

_ensure that the alternating current motor

80 will take over the drive effectively on
resumption of the supply. Thus, as in-
dicated previously the direct current
motor is not switched out of eircuit im-
mediately on resumption of the alternat-

99 ing current supply but the mechanism is
designed as described later, to permit
the mechanism temporarily to be driven
simultaneously by the alternating and
direct current motors, and the change-

60 over from the direct current to the alter-
nating current drive is only effected at
the instant when the horizontal lever falls
to cause engagement of the contacts, be-
cause at that instant there is least load

65 on the driving motor and its speed will

Ea~s
o

tend to be ahove the synchronous speed,
enabling the alternating current motor
effectively to take over the sole drive of

the mechanism. The alternating current
motor is thus assisted in falling readily 70
into step with the frequency of the supply
current, It will be understood that dur-

ing operation of the mechanism there will

be regularly recurring periods of variable
load on the motor. Thus, as the hori- 75
zontal lever is raised, the load gradually
increases and the motor tends to slow
down. After the horizontal lever has
reached the top of its stroke, however,
and falls suddenly, the load on the motor 80
1s temporarily lightened and its speed will
tend to rise. This will be appreciated also
because the direct current motor has the
characteristic of a series motor and there
will be a change in speed with a change 85
in the load, thus rendering control neces-
sary. However, by an initial careful ad-
justment of the tension on the leaf spring
contact and adjustment of the variable
resistance, the average gpeed of the direct 90
current motor may be made equal to the
synchronous speed of the alternating eur-
rent motor.

The pivoted lever which carries the
armature and controls the spring contact 95
finger bearing on the toothed wheel be-
tween the alternating current and direct
current rotors as described in the specifi-
cation of patent application No. 1999633
(Serial No. 421,744), is provided with a 100
pin which rests against another pin pro-
jecting rearwardly from a downwardly
extending arm of the horizontal lever.
‘When the horizontal lever falls to effect
engagement of the contaets, the pin pro- 105
jecting from the forwardly extending
arm of the horizontal lever gives a kick
to the pin projecting from the pivoted
lever carrying the armature, causing the
latter to approach the alternating cur-
rent field magnet system., When the
alternating current supply {fails, the
pivoted lever carrying the armature falls
away from the alternating current field
magnet to a distance such that, should 115
the alternating current supply be re--
sumed, the armature will not be attracted
to the alternating current field magnet
but when the armature is brought closer
to the alternating current field magnet,
due to the kick 1mparted to the pivoted
lever as previously deseribed, it is brought
sufficiently near to be attracted to, and
held in contact with, the alternating
current magnet. Trom the preceding
description it will be understood that
when the armature has been so attracted,
the circuit of the direct current motor is
automatically broken, owing to the spring
contact being pressed away from the 130
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toothed wheel by the piece of ebonite on
the pivoted lever.

As previously mentioned, it is desir-
able that the meeting and the separation

5 of the contacts should be rapid, and in
order to assist this, the driving connec-
tion between the arbor and the two-snail
lift eam. which raises the horizontal lever,
is in the form of a pin and slot connection

10 which provides a certain degree of lost
motion between the arbor and the cam.
Thus, when the pin projecting from the
horizontal lever into engagement with the
cam surface reaches the tip of the cam,

15 the spring tending to draw the horizontal
lever down has no positive resistance to
overcome due to a rigid driving connection
between the arbor and the cam, but be-
cause of the loose driving connection is

20 enabled to draw the horizontal lever down
instantaneously. The contact bar carry-
ing the wedge-block is thus forced rapidly
over towards its co-operating contact bar
and the contacts meet smartly., Again,

25 when the pivoted composite rod gives its
kick to the horizontal lever to separate
the contacts, the lost motion between the
arbor and the cam again ensures that
there will temporarily be no resistance to

30 the necessary slight movement of the
horizontal lever.

The contacting surfaces of the wedge-
block and the folding latch are each pro-
vided with ingerts of material known

35 under the registered trade mark ““Oilite”.
This is a porous bronze metal containing
oil and forms a self-lubricating surface
which facilitates the action of the engag-
ing surfaces.

40 The device for controlling the period of
dwell of the contacts which, in the form
described in patent application No.
21153/33 (Serial No. 421,746) consists of
a weighted arm pivoted to the horizontal

45 lever and normally held in line with the
latter by a leaf spring, is modified in the
construction according to the present in-
vention and takes the form of a composite
rod which is weighted at both ends and is

50 pivoted about the same axis as the hori-
zontal lever. The composite rod com-
prises two separate rods screwed at dia-
metrically opposite points into a hub
which fits freely on to a pivot pin pro-

jecting from a point in the horizontal 55
lever at its own pivot. The horizontal
lever is provided with an arm extending
downwardly and forming with the hori-
zontal lever an angle of about 110°. The
lower end of this arm is provided with a 60
pin extending at right angles to form a
stop for the lower end of the weighted
rod which, in the normal position, rests
against this pin.

During movement of the horizontal 65
lever and its downwardly extending arm,
the weighted rod remains in contact with
the pin but on the sudden fall of the
horizontal lever after it has reached the
top of its stroke, the pin gives a kick to 70
the lower end of the weighted rod, caus-
ing it to swing sharply about its pivot
away from the pin. On the return stroke
of the weighted rod it gives a sharp blow
to the pin, causing the horizontal lever to 7H
move about its pivot to an extent sufficient
to allow the folding latch pivoted at the
opposite end of the horizontal lever to be
tilted by the wedge-block on the contact
arm, so that the cam surface of the fold- 80
ing lateh is again brought into engage-
ment with the wedge-block. At the same
instant, the contact bar carrying the
wedge-block is free to be retracted by its
spring from its co-operating contact bar, 85
and the contacts are thus sharply separ-
ated. Tt will be understood that the
period of dwell of the contacts may be
determined by the mass of the weights at
the ends of the composite rod, or by the 90
length of the separate rods screwed into
the hub, and it is convenient to adjust
either of these in order to vary the period

‘of dwell of the contacts.

In order to nullify the effect of spark- 95
ing at the contact points between the
spring contact and the toothed wheel, a
fixed condenser has one plate system con-
nected to the toothed wheel and its other
plate system connected to the spring con-
tact.

Dated this 6th day of June, 1934.
For the Applicants:—
GILL, JENNINGS & EVERY-
CLAYTON,
Chartered Patent Agents,
51/52, Chancery Lane, London, W.C. 2.
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COMPLETE SPECIFICATION
Improvements relating to Electrically Driven Clocks

We, Gyt & Company LIMITED, a
British Company of Faraday Works, St.
Saviour’s Road (Bast), Leicester, and

105 RrgiNaLD SwiFt, a British Subject, of
17, The Circle, Crown Hills, Teicester,
do hereby declare the nature of this in-

vention and in what manner the same is
to be performed, to be particularly de-
scribed and ascertained in and hy the 110
following statement :—

This invention relates to electric clocks
and has particular reference to master
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clocks for use in controlling installations
comprising a group of subsidiary impulse
clocks which are to be controlled by the
master clock. The object of the present
invention is to provide a suitable control
or contact mechanism which enables a
synchronous motor clock fo be used as a
master clock and yet will be reliable and
will maintain an accurate time keeping,
and will ensure actuation of the sub-
sidiary impulse dials at regular intervals.
A further object of the invention is to
enable a master clock to continue operat-
ing in the event of failure of the alter-
nating current supply to the synchronous
motor element.

According to the present invention, the
movement of a master clock for controlling
a group of subsidiary clocks is operated
by a synchronous electric motor and in-
cludes a pivoted lever which acts upon a
cam surface operatively associated with
a member carrying a contact to cause en-
gagement of that contact with another
contaet in a circuit controlling the sub-
sidiary clocks directly or indirectly. In
a particular form of clock constructed in
accordance with the invention, a direct
current motor is provided in addition to
the alternating current motor, and the
direet current motor can take over the
drive of the movement on cessation of the
alternating current supply. In this form
of construction, the pivoted lever is raised

5 by a cam and, on its downward move-

40
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50
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69

ment, acts on a cam surface carried by a
contact-carrying member to cause engage-
ment of that contact with another contact
in the eircuit of the subsidiary clocks, the
contacts being separated after a predeter-
mined interval by release of the pivoted
lever from the cam surface. The pivoted
lever is provided with a folding latch
pivoted at its free end and designed to
act as a rigid extension of the pivoted
lever when engaging the cam surface to
effect engagement of the contacts, but on
upward movement of the pivoted lever,
the folding lateh is ineffective as a rigid
extension of the pivoted lever, being
caused to move out of the path of move-
ment of the cam surface. The period of
dwell of the contacts in engagement with
each other is controlled by a pivoted mem-
ber, the time period of swing of which is
adjustable.

It is important, in a master clock sys-
tem, that the mechanism should be driven

_at a constant speed at all times, and in

the particular construction in accordance
with the invention in which an auxiliary
direct current motor is employed, pro-
vision must be made to ensure that the
direct current motor, the speed of which
varies with variation of load during each

eyele, shall effect the drive of the mechan-
ism at the same speed as the alternating
current motor. In accordance with a
further feature of the invention, there-
fore, the average speed of the direct cur-
rent motor is maintained equal to the
synchronous speed of the alfernating
current motor, and the speed of the direct
current motor is varied by adjustment of
the vibration period of a leaf spring
bearing upon a toothed contact wheel.
Further control of speed is effected by
adjustment of a variable resistance placed
in series with the direct current field
winding. It is also necessary to ensure
that, on resumption of the alternating
current supply, the drive shall be taken
over by the synchronous motor with cer-
tainty. Accordingly, on resumption of
the alternating current supply, the
mechanism is temporarily driven simul-
taneously by the alternating and the
direct current motors and the change-
over from the direct current drive
to the alternating current drive is effected
at an instant in the cycle of operations
when there is least load on the driving
motors. The speed of ‘the alternating
current motor will then not tend Fo fall
below the synchronous speed before it has
fallen into step with the supply current.
Thus, according to vet a further feature
of the invention, on resumption of the
alternating current supply, an armature
controlling the circuit of the direct cur-
rent field magnet is only attracted to the
alternating current field system when it
has been brought within effective range
of influence of that system by a movement
imparted to it by the pivoted lever during
the downward movement of the latter.

It is desirable that the meeting and
separation of the contacts should be rapid,
and in order to assist this, according fo
still a further feature of the invention,
there is a certain degree of lost motion
in the driving connection between the
spindle and the lift cam which raises the
pivoted lever. Furthermore, the period
of dwell of the contacts in engagement
with each other may be controlled by a
pivoted member, the time period of swing
of which is adjustable.

In order that the invention may be
more clearly understood and readily
carried into effect, a complete master
clock mechanism constructed in accord-
ance therewith will now be described, by
way of example, in connection with the
accompanying drawings, in which,

Figure 1 shows the master clock
mechanism mounted within a casing
together with one impulse clock of the
kind controlled by the master clock;

Figures 2 and 3 are detailed views
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showing two positions of the pivoted
lever and corresponding positions of the
other parts of the mechanism ; and

Figure 4 shows diagrammatically the

9 circuit connections of the alternating
current and direct current motors.

The alternating and direct current
motors which drive the contact closing
mechanism are similar to those described

0 in the specification of co-pending patent
application No. 19996/33 (Serial No.
421,744), and it will therefore be wun-
necessary to describe the construction of

_ the motor elements in greater detail than

15 is essential to an understanding of the
present invention,

Referring to Figure 1 of the drawings,
a master clock mechanism 1 is mounted
within a casing 2 of wood, having a hinged

0 cover 8 provided with a glass panel be-
hind which is mounted an impulse dial
mechanism 4. A coil 5 which energises
the field system 6 of the alternating cur-
rent motor, is supplied with alternating
current by a twin flexible lead 7, provided
with a connecting plug not shown. The
coil 8 which energises the field system 9
of the direct current motor on failure of
the alternating current supply is supplied
30 with direct current from a battery, not

shown in the drawings, by a twin flexible
lead 10. The coil 11 which energises the
impulse mechanism, is supplied with cur-
rent from a battery, not shown, by a twin

35 flexible lead 12.

The central spindle 13 is driven from
the spindle 14 of the rotor 15 through
ordinary gearing which, for the sake of
clearness has not been shown in detail,

40 and a two lift snail cam 16 shown clearly
in Figures 2 and 3, is mounted loosely on
the spindle 13. A lost motion driving
connection which may be of the pin-and-
slot type, is provided between the cam 16

45 and spindle 13. Only a small degree of
lost motion is required as will appear
from the subsequent description.

A composite lever 17 is mounted to
pivot about a pin 18 projecting from the

50 field system 6, and has secured to it by
screws 19, a downwardly extending arm
20. A pin 21 projecting rearwardly from
the lever 17, engages the surface of the
cam 16 and as the cam is driven, the lever

55 17 is caused to rise until the pin 21
reaches the tip of the cam, when the lever
then falls suddenly. The lost motion
driving connection between the cam 16
and spindle 13 facilitates the rapid fall

60 of the lever 17, because there is mno
restraint of movement of the pin 21
against the straight edge of the cam 16.
The downward movement of the lever 17
i< limited by an adjustable stop 22. A

65 coiled spring 23, anchored at 24 to the

(]
Ot

framework of the mechanism, is attached

at 25 to the underside of the lever 17
and exerts a strong downward pull on the
lever at all times. Thus, during opera- _
tion, when the pin 21 reaches the tip of 70
the cam 16, the spring 23 causes the lever

17 to be drawn rapidly downwards in a

positive manner.

A folding latch 26 is pivoted at 27 in
a fork 28 at the free end of the lever 17.
The tail 29 of the latch 26 rests against
a stop 30 which bridges the limbs of the
fork 28 and a light leaf spring 31 held by
a screw 82 of the lever 17 presses on the
latch sufficiently heavily to ensure that 80
in the position shown in Figure 2 the tip
of the latch forms a rigid extension of
the lever 17.

The contacts 34, 35 controlling the cir-
cuit of the impulse clocks 36, shown dia- 85
grammatically in Figure 2, are carried by
levers 87 and 388, pivoted at 39 and 40
respectively, so as to rest approximately
vertically., When the contacts are open,
the lever 37 is held against an adjustable 90
stop 41 by a coiled temsion spring 42
anchored to a pin 43 projecting from thé
bearing plate 44 and attached to an eye-
let 45 on the lever 37. A wedge-shaped
block 46 is fixed on the lever 37 by screws, 95
and the front surface of the block 46
provides a bearing surface for the edge of
the latch 26. The bearing surface of the
block 46 hag a metal insert of the material
known under the Registered Trade Mark 100

-7

ot

-““ Oilite.”” This is a porous bronze metal

containing oil and forms a self-lubricat-
ing surface which facilitates the action
of the engaging surfaces.

‘When the contacts 34, 35 are open, as 105
shown in Figure 2, the lever 38 is pressed
against a pin stop 47 by a leaf spring 48
secured by screws 49 to the lever 38. An
adjustable screw 50 serves to control the
pressure exerted by the spring 48. It is 110
convenient to point out bere that on the
sudden downward fall of the lever 17, the
tip of the latch 26 forces the wedge block
46, and with it the lever 37, to the left,
causing the contacts 34, 35 to meet sud- 115
denly and close the circuit of the impulse
clocks 36. The contacts 34, 35 remain
closed until the latch 26 is tilted about its
pivot 27, allowing the spring 42 to retract
the lever 37 and separate the contacts. It 120
is clear that at the instant of breaking
contact, there is no inertia in the lever 37
to be first overcome, as, at that moment,
it is already in motion. The result is that
what is known as a ‘‘ flying *’ break is 125
obtained. The instant at which the latch
26 is tilted depends upon the period it is
desired that the contacts 34 and 35 should
remain together and the following de-
seription will make clear the method of 130
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controlling that period.

When s large number of impulse clocks
are included in the controlled circuit, it
is necessary that the current impulse

b transmitted on closure of the contacts 34
and 35 should persist for a sufficient
period to ensure that all the clocks are
actuated, and a device is employed to pro-
vide for a controllable period of dwell of

10 the contacts together. The device takes
the form of a composite rod 51 provided
at its ends with weights 52 and 53 and
pivoted freely on the pin 18. The rod 51
comprises two separate rods screwed at
15 diametrically opposite points into a hub
54, which fits freely on the pin 18. The
lower end of the rod 51 normally rests
against a pin stop 55 projecting from the
lower extremity of the downwardly ex-
20 tending arm 20. During the upward
movement of the lever 17, the rod 61
remains in contact with the pin 58, as
shown in Figure 2, but on the sudden
fall of the lever 17, after it has reached
25 the top of its stroke, the pin bb-gives a
kick to the lower end of the rod 61,
causing 1t to swing sharply about its pivot
18, away from the pin 55, as shown
clearly in Figure 3. On the return stroke
30 of the weighted rod 51 it gives a sharp
blow to the pin 55, causing the lever 17
to be moved slightly about its pivot to
an extent sufficient to allow the folding
latch 26 to be tilted by the wedge block
35 46 against the restraining leaf spring 31,
and thus permitting the spring 42 fo re-
tract the lever 37, causing the contacts 34
and 35 to be separated sharply., It will
be understood that the period of dwell of
40 the contacts together may be determined
by the mass of the weights 52 and 53 or
by the length of the separate rods screwed
into the hub 54, and it is convenient td
adjust either of these in order to vary
45 the period of dwell of the contacts.

As indicated previously, it is a feature
of the present invention that in the event
of failure of the alternating current
supply to the field coil 5, the drive of the

50 mechanism is taken over by the direct
current motor, and the direct current field
coil 8 is automatically energised. It is
important, as previously mentioned, that
the direct current motor shall effect the

55 drive at the same speed as the alternating
current motor, and in order to control the
speed of the direct current motor, there-
fore, a variable resistance 56, shown dia-
grammatically in Figure 4, is provided,

60 and in addition the vibration period of
the leaf spring contact 57 bearing on the
toothed wheel 64, is adjusted by altering
the tension of a helical spring 58 shown
in Figure 1 interposed between an ad-

65 justable screw 59 and a strip of brass 60

which serves to clamp the leaf spring con-
tact 67 to a block 61. This adjusting
device is described in detail in the specifi-
cation of co-pending patent application
No. 1999633 (Serial No. 421,744). 70

It is desirable then to have the direct
current motor running at the same aver-
age speed as the alternating current
motor, and provision must therefore be
made to ensure that the alternating cur- 79
rent motor will take over the drive effec-
tively on resumption of the supply. Thus,
as indicated previously, the direct current
motor is not switched out of circuit im-
mediately on resumption of the alternat- 80
ing current supply, but the mechanism is
designed to permit the alternating and
direct current motors temporarily +to
operate simultaneously, and the change
over from the direct current to the alter- 85
nating current drive is only effected at
the instant when the lever 17 falls o
cause engagement of the contacts 34 and
85, because at that instant there is least
load on the driving element and its speed 90
will tend to be above the synchronous
speed, enabling the alternating current
motor effectively to take over the sole
drive of the mechanism. The alternating
current motor is thus assisted in falling 99
readily into step with the frequency of
the supply current. It will be understood
that during operation of the mechanism
there will be regularly recurring periods
of variable load on the motor. Thus, as
the lever 17 is raised, the load gradually
increases and the motor tends to slow
down. After the lever 17 has reached the
top of its stroke, however, and falls sud-
denly, the load on the motor is tempor- 105
arily lightened and its speed will tend to
rise. This will be appreciated also be-
cause the direct current motor has the
characteristic of a series motor and there
will be a change in speed with a change 110
in the load, thus rendering control neces-
sary. However, by an initial careful ad-
justment of the tension on the leaf spring
contact 57 and adjustment of the variable
resistance 56, the average speed of the 115
direct current motor may be made equal
to the synchronous speed of the alternat-
ing current motor.

A pivoted lever 62 which carries an
armature 63 and controls the spring con- 120
tact finger 57 bearing on the toothed
wheel 64 mounted between the alternating
current and direct current rotors, as in
the construction described in the specifi-
cation of patent application No. 19,996/33 1256
(Serial No. 421,744), is provided with a
pin 65 which rests against another pin 66
projecting rearwardly from the down-
wardly extending arm 20 of the lever 17,
‘When the lever 17 falls to effect engage- 130

100
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65

ment of the contacts 84 and 35, the pin
66 projecting from the downwardly ex-
tending arm 20 of the lever 17 gives a
kick to the pin 65 projecting from the
pivoted lever 62 carrying the armature 63,
causing the latter to approach the alter-
nating current field mdgnet system 6.
When the alternating current supply
fails, the pivoted lever 62 falls away from
the alternating current field magnet to a
distance such that, should the alternating
current supply be resumed the armature
63 will not be attracted to the field
system 6, but when the armature 63 is
brought closer to the field system 6, due
to the kick imparted to the pivoted lever
as just deseribed, it is brought sufficiently
near to be attracted to and held in con-
tact with the field system 6. From the
preceding description it will be under-
stood that when the armature 63 has been
so attracted the circuit of the direct cur-
rent motor is automatically broken, owing
to the spring contact 57 being pressed
away from the toothed wheel 64 by the
piece of ebonite 67 at the lower end of
the pivoted lever 62.

In order to nullify the effect of spark-
ing at the contacts 34 and 35 a condenser
68, shown in Figure 1, is connected by
means of the twin flexible lead 69, across
those contacts, the connection being
effected at the terminals 70 of the impulse
dial coil 11. The mechanism of the
impulse dial forms no part of the present
invention and is a known form of elec-
tromagnetically operated step by step
mechanism. 7

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A master clock for comtrolling a
group of subsidiary clocks, the movement
of which is operated by a synchronous
electric motor and includes a pivoted lever
which acts upon a cam surface operatively
associated with a member carrying a con-
tact to cause engagement of that contact
with another contact controlling the cir-
cuit of the subsidiary clocks,

2. A master clock according to claim 1,
provided with a direct current motor
which can take over the drive of the move-
ment on cessation of the alternating cur-
rent supply to the synchronous motor.

3. A master clock according to claim 1
or claim 2, in which the pivoted lever is
raised by a cam and on its downward
movement, acts on a cam surface opera-
tively associated with the member carry-
ing the contact to cause engagement of
that contact with another contact in the
cireuit of the subsidiary clocks, the con-
tacts being separated after a predeter-

mined interval by release of the pivoted
lever from the cam surface.

4. A master clock according to any one
of the preceding claims, in which the
pivoted lever is provided with a folding
latch pivoted at its free end and designed
to act as a rigid extension of the pivoted
lever when engaging the cam surface to
effect engagement of the contacts.

5. A magter clock according to claim 4,
in which, on upward movement of the
pivoted lever, the folding latch moves
out of the path of movement of the cam
surface.

6. A master clock according to any one
of the preceding claims, in which a mem-
ber carrying one of the contacts is pro-
vided with a spring which tends normally
to hold the contacts separated.

7. A master clock according to any one
of the preceding claims, in which the
period of dwell of the contacts in engage-
ment with each other is controlled by a
pivoted member, the time period of swing
of which is adjustable.

8. A master clock according to any one
of claims 2 to 7, in which the speed of
the direct current motor is made variable
by adjustment of the tension and thus the
period of vibration of a contact member
which. causes the field coil to be energised
intermittently.

9. A master clock according to any one
of claims 2 to 8, in which, on resumption
of the alternating current supply, the
change-over from the direct current drive
to the alternating current drive is effected
at an instant when there is least load on
the driving motor.

10. A master clock according to claim
9, in which an armature controlling the
circuit of the direct current field system
is only attracted to the alternating
current flield system when it has been
brought within the effective range of in-
fluence of that system by movement
imparted to it by the pivoted lever during
its downward movement,

11. A master clock according to any
one of claims 8 to 10, in which the meet-
ing and separation of the contacts in the
circuit of the subsidiary clocks is made
rapid by providing lost motion in the
driving connection between the cam
which raises the pivoted lever and the
cam spindle.

12. A master clock, constructed and
operating, substantially as described with

70

5

80

86

90

95

100

105

110

115

reference to the accompanying drawings. 125

Dated this 11th day of July, 1934.
For the Applicant:—
GILL, JENNINGS & EVERY-
CLAYTON,
Chartered Patent Agents,
51/52, Chancery Lane, London, W.C. 2.

Teamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1935,
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