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- New Meccano Electric Clock Mechanism -
a Interesting “Waiting-Train” Movement C
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NE of the most serious difficulties encountered in the past in the

construction of electric turret clocks has been that of ensuring
good time-keeping in all weather conditions. It was possible to
protect the dials from wind, snow and sleet by covering them with
glass, but this introduced the further difficulty that the glass often
reflected the sunlight, so that glare made it impossible to read the
dials. A solution to this problem is pro-
vided by the “‘waiting-train” movement. 34
Hands driven by this are unaffected by
weather conditions, so that the clocks,
unlike weight-driven mechanical clocks,
always maintain their time-keeping
qualities. The “moving fingers” are un-
affected by snow or sleet that would
stop any mechanically-driven exposed
turret clock.

The  “Pul-syn-etic’  waiting-train
turret clock movement designed by Gent
and Co. Ltd., of Leicester,
provides practically un-
limited power for driving
the exposed hands of large
clocks, and is under the
constant control of the
time-transmitter, which
may be fixed in the base
of a building or in any
other suitable position. The
“power factor” of the wait-
ing-train movement is an
electrically-driven  pendu-
lum, known as a motor
pendulum, the function of
which is not to keep time,
but to drive by means of a
pawl, a ratchet wheel, tooth
by tooth, at each vibration.
The ratchet wheel, in turn,
by means of worm gearing,
drives the hands of the
clock. By a simple device
the motor pendulum is
re-energised by an electro-
magnet, when its oscillations fall below
a pre-determined arc. Under normal
working conditions re-energisation takes
place about once per minute, but when
heavy work is thrown on to the
movement as the result of resist-
ance and wind pressure on the
hands, the motor pendulum be-
comes energised more often—at
each complete vibration if neces-
sary. When it is energised at each
complete vibration, the motor
pendulum develops 30 times its
normal power, and it is impossible F.ig‘:vl-o.? gt;ner‘a}kv -
to stop the movement by‘ hand, }l:aln" mo:ementa!ﬁtrt‘egd ——
even when exerting one’s full with two dials.
power on the worm wheel.

The gear ratio is such that the minute hand is driven through
a half-minute space on the dial in approximately 27 seconds. The
pawl of the motor pendulum is then automatically lifted out of
engagement, so that, although the motor pendulum maintains its
action, the hands remain stationary for two or three seconds,
locked by the worm wheel. A current impulse from the trans-
mitter, dead on the half-minute, releases the pawl, and the hands
are driven forward for another half-minute on the dial. As a rest of
two or three seconds is inappreciable, the hands appear to move with
absolutely regular progression, and do not move in half-minute
jumps, as is the case in impulse movement.

Among the many famous clocks operated by the ‘'Pul-syn-etic”
waiting-train movement of Gent and Co. Ltd., is the Royal Liver
Clock at Liverpool. This fine clock, which has four faces measuring

25 ft. in diameter, is one of the most conspicuous features of
Merseyside. Another fine clock is the Singer Clock at Clydebank,
Glasgow. This is the largest electrically-operated true turret clock in
the British Empire, and has four faces each 26 ft. in diameter,
The Meccano model described here is a splendid reproduction
of a standard “‘waiting-train”’ mechanism, and if an accurate master
clock is used for operating the delay
56 mechanism it will keep almost
perfect time and will drive two pairs
of hands for dials of 12-in. diameter.
The only non-Meccano parts used
in the construction of the model are
the lead weights concealed within
the two Boilers forming the pendulum
“bob.”
The complete mechanism is shown
in Fig. 1, and from this the con-
struction of the frame will be appar-
ent. The base consists of two 184"
Angle Girders secured together at
each end by a 3}”x2}" Flanged
Plate. At a position 3}" from each
end of the base two Corner Brackets
are fitted, forming supports for two
vertical 124" Angle Girders. These
support, at their upper ends, two
horizontal 124" Angle Girders
that are braced by means of
two further Corner Brackets.
The two 73" Angle Girders
are connected together at
their round holes by §”
Bolts, and are spaced apart
by four 74" Strips. The
upper Bolts of the compound girder

\7 also support the lower end of two

| curved strips 4 and 4a, each of which
is built up from two 44" Curved

13 Strips overlapping two holes.

14 The §” Bolts 5 each hold in place

two 4" x 3" Angle Brackets, and also

the ends of two built-up curved
strips 6, composed of 2}” small radius Curved
Strips. To the lowest point in the centre of
these Curved Strips two Flat Trunnions are
bolted, and they carry the upper ends of four
74" Angle Girders secured by means of 14"
Angle Girders at their lower ends to two 12¢”
Angle Girders 7. At one end these Girders are
braced to the main frame by two large Corner
Brackets, and at the other they are bolted to
two 53" % 3}” Flat Plates. These Plates form
the supports for the gears transmitting the
drive to the clock hands.

Each pair of Angle Brackets held
in place by one of the Bolts 5 is fitted
with a 11” Angle Girder, and when
both these short Girders are in
place they are connected together by
two 24" Angle Girders. One of these
has a Double Arm Crank 9 secured to
it, while the corresponding Crank 10
is not bolted to its respective Girder. A 3” Rod 11 is secured in the
bosses of the two Double Arm Cranks, forming a support for two }”
Pinions, in the uppermost teeth of which rock two Centre Forks.
As shown in Fig. 2, these Centre Forks are prevented from sliding
laterally by the 17 loose Pulleys 12, and they are attached to the top
of the pendulum by two Couplings. A short Rod, on which these
Couplings are locked in place, is gripped in the bosses of two Double
Arm Cranks carrying at each end a 24” small radius Curved Strip.
Each pair of these Curved Strips is bolted to a Flat Trunnion that
in turn is bolted to one of the top Strips of the pendulum.

Each side of the pendulum is built up from one 94" Strip and one
124" Strip, and the two compound strips are connected together by
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Double Brackets. Ata point4 in. from the bottom of the pendulum
two Flat Trunnions 13 are fitted, and these carry a channel section
girder composed of two 14” Angle Girders. Four 33" Strips 14 are

now fitted, and the outer holes of these carry
two 6” Threaded Rods locked in place by nuts.
Boilers, filled with lead, are passed on to the
Threaded Rods, and then are held in place by
means of a 34" Strip and two Threaded Coup-
lings. The total weight of the lead in the pendu-
lum ““bob" must be about 8 1b.

The next portion of the model to be built is
the impulse motor and contacts. The impulse
motor consists of two Elektron Magnet Coils
and two Cores, the latter parts being secured to
a 14" Angle Girder bolted to one of the Plates
1. The Magnet Coils are connected in series, and
one of the two unoccupied terminals, one being
on each coil, is connected to the Terminal 15.
The other coil terminal is joined up by a long
length of insulated wire to the insulated Strip
16, the purpose of which will be described later.
A Rod 18, secured in the boss of a Double Arm
Crank 17, carries a rocker arm 19 and a Coupling
20. The Coupling, which is locked by one of its
Grub Screws to the Rod, carries a thick rubber
band or band of paper, against which the im-
pulse arm rests when not energising the pendu-
lum. This arrangement reduces the noise of the
clock mechanism considerably when it is in
operation. The impulse arm is built up from two
14" Angle Girders, bolted together to form a
short channel section girder, and fitted with
two 24" Strips. The 14” Angle Girders also
carry an armature built up from a number of
14” Flat Girders held in place by a 4" Bolt.

The top holes of the 2}” Strips form the bearings for a 14" Rod
on which a number of Washers are free to rotate. The Rod is
prevented from sliding sideways by means of two Collars, and the
‘Washers roll against the 23" Strip 21 when the impulse motor is
excited. This short Strip is bolted to a 44" Strip that is braced to
the outer member of the pendulum by a large Corner Bracket.
It will be seen from Fig. 1 that the 44" Strip is bent slightly in

order to allow the Strip 21 to make proper contact with the Washers. '

This part of the model will need a little careful adjust-
ment in order to allow it to work efficiently.

A 3" Reversed Angle Bracket 22 is now bolted to
the pendulum, and it supports the outer end of a
short Rod mounted as shown in Fig. 2. This part
carries a freely moving Threaded Crank in the threaded
hole of which is fitted the screwed portion
of a Rod Socket, a nut being used for locking
purposes. A Centre Fork, carried in this latter 4
part, brushes across the checking clip 23 that
is carried on one end of a 53" Strip 24. The
checking clip consists essentially of a §"x}” 39
Angle Bracket, the two lugs of which are 33
bent until they are at an angle of 45 degrees
to each other. The part is then bolted to a
second 3" > 1” Angle Bracket by means of its
slotted hole, a small slot being formed be-
tween the Bracket and a Washer carried
on the securing bolt.

The 534" Strip 24 is attached to a }" % }"
Angle Bracket that is bolted near the top
of a 3}” Flat Girder 25. This Girder is
attached to the frame of the model by
means of a second shorter Flat Girder 26.
By making use of the slots in these two
Girders it is possible to adjust the position
of the checking clip in relation to the
Centre Fork already mentioned.

A Silver Tipped Contact Screw 27,
fitted by means of two 6 B.A. Nuts to
the 51" Strip, is so arranged that it almost
touches a second similar Screw 28 on the
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end of the 44" Strip 16. This Strip is secured to, but insulated from,
a 4" x}” Angle Bracket that is attached to the Flat Girder 25
by means of the Bolt 29, Fig. 2.

If the Terminal 15 and earth Terminal 30 are now connected

to a 4-volt supply, and the pendulum is set in motion, the
Centre Fork will trail backward and forward over the clip 23.
When the oscillations of the pendulum fall below a pre-

determined arc,

Fig. 2. Each pair of hands is controlled by a stage of gearing
similar to the gear-train shown in this illustration,

however, the Centre Fork catches
between the Washer and the bent 4”x3” Angle

Bracket of the clip 23. As the pendulum now
swings from right to left the Strip 24 is depressed
and the contacts 27 and 28 meet. This causes
the impulse arm to be drawn towards the two
Magnet Coils, and thus re-energise the pendulum.

The next parts of the model to receive atten-
tion are the ratchet and timing mechanisms,
which are shown in Fig. 2. A Pivot Bolt, part
of which is shown at 30, carries a Bush Wheel
locked on its plain section. This Bush Wheel
has bolted to it two 5}” Strips 31 and 32, bent
as shown. The Strip 32 carries a 14"
Angle Girder, the use of which will be
described later. The Strip 31 is fitted at
its end with a Corner Angle Bracket to
which is bolted a $" < {” Angle Bracket
33. In order to counter-balance the
weight of the built-up pawl 33, two 2}”
Strips 34 are carried at the opposite end
of the two 54" Strips.

The Angle Bracket 33 is used in con-
junction with a Ratchet Wheel 35, one
tooth of this Wheel being picked up for
every complete movement of the pendu-
lum. It is mounted on a Rod 36, journal-
led in bearings as shown in Fig. 3, and is

prevented from moving backward by means of a Pawl, without
boss, 37. This Pawl is carried loosely on a " Bolt and spaced away
from its supporting Strip by two Collars. A short length of Spring
Cord 38 keeps the Pawl in engagement with the Ratchet Wheel.
The Rod 36 carries a Collar 39 and a 3” Pinion 40, the Collar having a
1”7 Threaded Rod 41 locked in one of its threaded holes as shown
in Fig. 3.

Fig. 3. The delay mechanism by which means
the clock is controlled.

When the pendulum is working the Threaded Rod makes one

complete revolution in approximately 26 seconds and,
as the Pawl is moved round one tooth at the end of
one complete revolution, the Threaded Rod strikes
the end of the 2}” Strip 42. This Strip, which is bent
as shown in Fig. 3, is attached to a 3}” Strip 43 by
means of a 171" Angle Bracket; and the unit so
formed is pivotally mounted on a short Rod by means
of a Double Bracket. This Rod is mounted in two 1”
Triangular Plates secured to the Strips 4. The down-
ward movement of the Strip 42 is limited by an
adjustable stop 44 consisting of a Threaded Crank and
#” Bolt. As the Strip 42 is raised by the Rod 41, it
lifts the 14” Angle Girder secured to the Strip 32,
thereby disengaging the pawl 33 from its Ratchet
Wheel 35 and allowing the pendulum to swing idly.
The pawl is kept in this position in the following
manner.

The action of the Threaded Rod 41 causes the Strip
43, Fig. 2, to move across an Obtuse Angle Bracket
45, bolted to a pivotally mounted 34" Strip counter-
balanced by two 23" Strips 46. The 34" Strip is locked
on a Collar by a nut and bolt, the Collar being free on a
1}” Rod locked in the boss of a Bush Wheel 47, Fig. 3.
It will now be seen that until the Flat Bracket 45 is
depressed the pendulum will not transmit any move-
ment to the driving Pinion 40. A Magnet Coil 48,
excited at half-minute intervals from a master-clock,
draws the Flat Bracket out of engagement with the
Strip 43, thereby resetting the impulse mechanism of
the clock. This arrangement allows the pendulum to
vary its speed within a limit of four seconds slow or
fast, without in any way impairing (Continued on page 264)
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Scheldt Tunnels— (Continued f;'om page 203)

prevent drivers from being dazzled when they emerge
from the tunnel into daylight, the intensity of the
lighting is increased at each end by arranging the
lamps at 13 ft. intervals.

The problem of ventilating the tunnel has been
solved by sinking on each bank of the river a ventila-
tion shaft rectangular in shape and measuring 50 ft. by
53 ft. These shafts have been made right over the
tunnel and are 92 ft. in depth, In order to sink them
through the water-bearing strata with which difficulty
had already been experienced, a novel freezing method
was employed which previously has only been used
for shafts of small diameter and depth. Tubes com-
pletely enclosing the area to be excavated were first
sunk and a special freezing mixture was circulated
through them so that all water and shifting sand in
the locality was frozen. 1t was then possible to sink
the shaft without difficulty.

When the shafts had been sunk, underground airways
were made to connect them with the ventilation stations.
There are 12 fans in each station. six being used to
exhaust foul air from the tunnel and the remaining six
to pump air to a duct or conduit arranged below the
roadway. From this duct it is allowed to escape into
the tunnel through slots on each side of the road.
lmpure air naturally rises to the roof of the tunnel,
and is drawn off through special ventilators and
eventually discharged into the atmosphere.

The wvehicular tunnel is perfectly straight for a
distance of just over a mile from the entrance on the
left bank of the river, but from there to the right bank
there are two slight curves. The pedestrian tunnel, on
the other hand, is quite straight for its whole length
of 630 yds. It was driven with the aid of a shield and
has an internal diameter of 14 ft. It is lined with cast
iron segments bolted and caulked with lead, and is
filled with concrete as is the vehicular tunnel. The lift
and escalator shafts at each end were sunk by freezing
the ground. The tunnel has a paved walk 12 ft. 5 in. in
width. An interesting feature is that no artificial
ventilating system has been installed, sufficient air
being obtained naturally through air shafts at each
end of the tunnel,

Meccano Electric Clock— (Continued from p. 241)

the time-keeping qualities of the mechanism. It is
essential, of course, to use a very accurate master-
clock for controlling the magnet 48.

In order to prevent the Strip, carrying the Flat
Bracket 45, from sticking to the core of the magnet,
a piece of thin paper should be gummed across the top
of the Magnet Coil, The two terminals on the Magnet
Coil are connected as shown in Fig. 1 to two Terminals
49 and 50. which are connected +in series with the
contacts on the master clock and also with a 2-volt
supply.

The gearing must next be considered. The drive is
taken from the }” Pinion 40 to a 24" Gear 51 mounted
on a 14" Rod carrving a §” Pinion. This Pinion meshes
with a 50-teeth Gear that in turn drives a second
1" Pinion and 50-teeth Gear 52. On the opposite end
of the Rod carrying this latter Gear a " Pinion is
secured that drives a second similar part through a
57-teeth Gear 53. This second }” Pinion is in constant
mesh with two 13" Contrates 54 and 55, the Rods 56
and 57 for these being journalled at their inner ends in
a Coupling, through the centre plain hole of which
passes the Rod carrying the Gear 33. A Collar is used
to hold the Coupling in place as shown in Fig. 2.

Each 14" Contrate is free to rotate on its respective
Rod, and is connected by a Socket Coupling to a 1}
Pulley, forming one side of the slip clutch. A 17
Dunlop Tyre is pressed against the 13" Pulley by a Bush
Wheel locked on the Rod by its Set-Screw. As both
minute and hour hand gear trains are similar, only
that shown in Fig. 3 will be described. A §” Pinion on
the Rod 57 meshes with a 50-teeth Gear 58. The drive
to the 57-teeth Gear 59 is then taken through a 2:1
and 1 : 1 gear ratio, and also a }* Pinion 60. The Gear
59 is connected to the hour hand by a Socket Coupling
as shown in Fig, 1. The framework for the minute and
hour hand gearing consists of two 24* x 24” Flat Plates
joined together by three 13" x 3" Double Angle Strips.
The method of securing the complete gear train to the
frame of the clock is shown in the three illustrations
on pages 240 and 241,

Either a master clock or synchronous motor may be
employed for transmilting half minute correcting
impulses to the delay mechanism of the model. A
synchronous motor can only be worked from alternating
current, and suitable gearing must be incorporated
between the armature shaft and transmitting mechan-
ism. This system is fairly simple, and accurate to
within about 3 or 4 seconds a day.

A master clock is a far more complicated arrange-
ment but, if properly constructed, will be a remarkably
accurate impulse transmitter and time keeper. A
master clock suitable for use with this waiting train
movement will be described in an early issue of the
“Meccano Magazine.”

L.N.E.R. Speed Record—(Continued from p. 221)

In the United States a steam locomotive of the
Chicago, Milwaukee, St. Paul and Pacific Railroad
recently covered the 85.7 miles between Chicago and
Milwaukee in 67 min. 35 secs., thus maintaining an
average of 76.07 m.p.h. over that distance, and the
highest speed recorded on the speedometer was
103.5 m.p.h. The average speed on the fastest regular
steam-operated run in the United States is the 63.8
m.p.h. of a train between Chicago and Adams, a
distance of 209.5 miles, on the same system. The oil-
electric streamlined "' Zephyr''of the Chicago, Burlington
and Quincy Railroad on test covered a total of 1,015
miles at an average of 77.6 m.p.h., and a maximum
speed of 112.5 m.p.h. was recorded, but in making
comparisons it must be remembered that the steam
engines concerned in the record runs in Great Britain
and the United States did not have the advantage of
streamlining, which is important at the high speeds
attained, and also that they hauled greater loads,

In Germany, where particular attention has been
given to the subject in recent years, the fastest regular
run is that of the Diesel-electric " Flying Hamburger,”
which covers the 178 miles between Berlin and Ham-
burg in 138 minutes at an average speed of 77.4 m.p.h.
This is the fastest regular railway service in the world.
The two-coach unit of this express actually has reached
a maximum of 110 m.p.h,, and an experimental car
running on rails, but fitted with an air screw, has
averaged 109 m.p.h., with a maximum of 143 m.p.h.,
over the 170 miles from Hamburg to Spandau.

Skybird League’s Annual Rally

The second annual rally of the Skybird League will
be heid at Hamley Bros. Ltd., Regent Street, London,
W.1, from 11th to 20th April. In addition to the
annual Club model competition for the usual Challenge
Cups, there will be an open contest for both Club and
Associate members. The latest date for despatch of
the models will be 5th April, and full particulars of the
competitions are given in the “Skybird Magazine,”
February and April issues. The winning models will
be exhibited at Hamley Bros. Ltd. throughout the
period of the rally. The presentation of trophies and
prizes will take place at the Polvtechnic, Regent
Street, on Tuesday, 16th April, at 3 p.m. Admission
will be by ticket, to be obtained on application to
Skybird League Headquarters, 3, Aldermanbury
Avenue, London, E.C.2.
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