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Post Office Speakin

Fig.1.-Miss Kane, whose voice announces the correct time, to the nearest tenth of a
second, to the telephone subscriber.

AN unusual timekeeper, designed to in-
dicate time over telephone circuits by
spoken phrases, has been constructed

by the Post Office Research Station, Donis
Hill, to work in conjunction with the
London Telephone Service.

When in operation, it will enable a sub-
scriber to obtain the time, to the nearest
tenth of a second, by dialling " Tim." A
spoken phrase, such as, " At the third
stroke, it will be five -fifteen, and twenty
seconds," will then be heard in the receiver,
followed by three " dots," resembling those
used in the Morse code, the third indicating
the exact instant of the twentieth second.
At each hour, minute, and tenth second, the
spoken phrase changes, in order to give the
correct time indication.

The mechanism of the clock consists
essentially of four, glass discs, bearing
sound -tracks of a similar type to those used
for cinematograph films, and of suitable
optical scanning systems and photo-
electric cells to work in conjunction with the
sound -tracks. There is also a selective
mechanism, which positions the scanners
and cells opposite , the appropriate sound
tracks for the particular time to be an-
nounced.

The Announcing Mechanism
As will be seen in Fig. 2, the discs are

mounted on two shafts in line, the first
being directly driven by the synchronous
operating motor, and the second working
through a 2 to 1 reduction gearing, which
can be seen between discs 2 and 3. The
two discs nearest the motor revolve once
per second, and each carries 30 sound
tracks, the sixty -minute announcements of
the hours being shared between them. The
third and fourth discs revolve once in two
seconds, the third giving the sections of the
spoken phrases relating to the hours, and
the fourth bearing the sound -tracks for the
seconds.

As the discs rotate, beams of light from
small filament lamps pass through suitable
condensing lenses, and focus on the sound-
tracks, which thus control the light varia-
tions received by the photo -electric cells
located on the opposite sides of the discs.
The varying current set up in the cell cir-
cuits is amplified, and supplies the circuits
of the subscribers calling for the time sig-
nals. One hundred subscribers lines can
be connected to the clock at any one time,
this being expected to provide ample ac-
commodation for all normal traffic.

The actual phrases heard in the receiver
appear continuous, but each is really made

Fig. 2.-The announcing
mechanism. The two discs
nearest the motor revolve
once per second, and each
carries 30 sound tracks, the
sixty -minute announcements
of the hours being shared

between them.
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up of the collective grouping of the sound-
tracks which are opposite the light rays on
the various discs, and to achieve this, care-
ful synchronisation is necessary. Each
disc has its sound -tracks arranged in a
series of concentric rings, and the scanning
lamps and their cells are mounted on
carriers which can be moved horizontally
to bring the light rays opposite any track
on their individual discs.

The Carrier Movements
These are controlled by a set of cams,

which are mounted in line across the instru-
ment, immediately in front of the disc shafts
and scanner carriers. Attached to each
cam is a ratchet wheel, having a number of
teeth equal to the steps on its cam, and
pawls, operated by eccentrics, step the
ratchets tooth -by -tooth.

The eccentrics are in turn rotated when
required by a selective ratchet mechanism,
the details of which are illustrated in Fig. 6.
A shaft, driven by the main operating motor
through skew gearing, runs the full width of
the clock, and is mounted in front of the
cams and their attached mechanism. This
shaft carries three ratchet wheels at suit-
able points, these being keyed to the shaft
and revolving with it. Normally, the shaft,
shown at A (Fig. 6), revolves idly, the
sleeves B remaining stationary, but when
the energising of one of the release magnets
E causes the attraction of its armature F,
the result is to withdraw the armature tip
from under the tail of the pawl C, and to
allow the pawl to engage with the ratchet.
This locks the sleeve to the shaft by way
of the ratchet wheel, and the whale assem-
bly will then make one revolution, at the
completion of which the armature tip will
strike the tail of the pawl and disengage it
from the ratchet, which will then rotate
idly until the next engagement.

The small coil spring G, re -sets the arma-
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ture, and the spring -loaded pressure -pad H
engages with a roller on the sleeve at the
completion of each revolution, and holds
the pawl in contact with the armature tip.

The Eccentrics and Magnets
The eccentrics which operate the stepping

of the cam -ratchets have their sheaves
attached to the sleeves of the release
assemblies, and can thus be actuated as
necessary, separate releases serving the
hour, minute, and second scanners, and their
controlling cams.

The energising of the magnets of the re-
leases is controlled by a camshaft, also
driven by the motor through spur gears off
the first skew shaft. As this camshaft re -
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Fig. 4.-A further view of the announcing mechanism.
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Fig. 3.-A schematic diagram of the drive for the speaking clock.

volves too rapidly to be used for the release
of the hour change, additional contacts are
included in the circuit, and these are only
closed at the correct moment.

An interesting detail of the glass discs
and the scanning mechanism is that, in
order to dispense with any large horizontal
movements of the carriers, the tracks do not
follow each other seriatim, but are arranged
in an order which permits of the cams being
designed to give quite small movements in
making scanning changes.

The assembly of the portions of the
phrases from the various sound -tracks into
a complete phrase is achieved by selective
light shutters which control the illumina-
tion of the discs, and synchronise the photo-
cell currents. The dots are also obtained
from special sound -tracks on the records,
special fixed scanners located at the rear of
the clock dealing with these.

4.1 1.1N2

515

The accuracy of the time indications
being dependent on the speed of the driving
motor, special means have been devised to
maintain this within close limits. The
motor is a three-phase separately excited
machine, and the frequency of its supply
current is controlled by a master pendulum
beating seconds. The circuit is illustrated
in Fig. 3.

Mounted below the bob of the pendulum
(1) is a photographic transparency (2) (also
shown enlarged), and the shape of the trans-
parent area on this is such that when the
amplitude of the pendulum swing is correct,
a beam of light passing through a slit in a
mask (3) will, on passing through the trans-
parency and falling on a photo -cell (4)
beyond, vary sinusoidally with a frequency
of four cycles per second. The cell current
feeds a two -stage amplifier (5), and under
correct conditions the output from this is
a sine -wave of symmetrical form ( A). If
the swing is too small a wave -form similar
to that shown at B will be produced, whilst
if it is too great, the curve shown at C will
be the result.

Fig. 5.-Details of the disc upon which the voice is recorded.
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The Pendulum Arc
This distortion of the wave -form in in-

correct conditions is used to control the
impulse given to the pendulum, and to
maintain its arc. The amplifier output is
applied to a transformer (6), one secondary
winding of which is provided with a centre
tapping. By means of two rectifiers (8 and
9), and two condensers (10 and 11), the
difference of potential between the positive
and negative half -cycles of current is ap-
plied to the resistance (12). When the
pendulum swing is correct the wave -form is
symmetrical, and the charges of the con-
densers are equal. There is then no differ-
ence of potential between the points (13)
and (14), and the potential of (14) relative
to the earth line, or effective bias applied to
the grid of the gas -filled relay (15) is only
that due to the battery (16).

As the arc of the pendulum decreases, the
wave -form becomes unsymmetrical, and the
charges in the condensers are rendered un-
equal, with the result that the effective
negative bias on the gas -filled relay is re-
duced.

Controlling the Pendulum Impulses
This difference of bias controls the appli-

cation of impulse to the pendulum in an in-
genious manner. At the mid -point of each
left -to -right swing of the pendulum a
shutter (16) permits a narrow beam of light
directed by mirrors and lenses from the
lamp (17) to fall on a photo -cell (18), and
an increase then occurs in the photo -electric
current flowing through the resistance (19).
This causes a momentary rise of potential
on the grid of the gas -filled relay (15), but
when the pendulum arc is correct, this is in-
sufficient to make the relay conducting.
When the arc falls below a predetermined
point the reduction in the effective steady
bias produced by the potential difference
across the resistance (12) is sufficient to
render the relay conducting at the instant
of application of the impulse from the
photo -cell. The condenser (20), which is
charged through a high resistance (21), then
discharges through the windings of the
magnet (22), causing the latter to attract
the armature (23) on the pendulum rod and
give an impulse to the pendulum which re-
stores its normal arc.

The pendulum -controlled alternating
current is employed to control the motor
current through a small additional second-
ary winding (27) of the transformer (6). Cur-
rent obtained from this secondary is applied
to the grid of one of the valves of a three-
phase oscillator (26) and the frequency of
the output is maintained at 4 cycles per
second. The output of the three-phase
oscillator is passed to a three-
phase power amplifier (25), which B
in turn supplies the motor. The
operating power
required by the
motor is about 30
watts, and the
motor is an eight -
pole machine. The
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the signal arrives, relays are operated, and
the current passing through the windings of
the magnet (28) and its consequent attrac-
tion on the small armature (29), mounted
on the pendulum, is varied accordingly.
The attraction of this magnet and armature
gives a small force additional to gravity,
and by its variation, corrections of pendulum
rate can be obtained.

Standard panel
design has been
employed for the
amplifier units,
and the master

/,-- . pendulum is pro-// \ vided with a
\ \ special separate
 I case, and can be

I I mounted at any

c
Fig. 6.-The circuit of the speaking clock. Details of the selective ratchet mechanism for

driving the eccentrics.

system adopted gives control of both the
pendulum arc and the motor speed within
very accurate limits, and excellent time-
keeping is assured.

Greenwich Time
The clock is checked hourly against a

time signal from Greenwich Observatory.
If the clock is not in the exact position
corresponding to the hour at the moment

convenient point where it is free from
vibration and external interference. The
clock will be located at London Tandem
Exchange Building, Holborn, where it will
constitute an additional exchange.

Similar clocks will also be constructed for
Bristol and Manchester, and, if the demand
warrants, for other centres also.

The illustrations reproduced are by
courtesy of His Majesty's Post Office.

THE STUART CENTRIFUGAL PUMP

The Stuart centrifugal pump.

THE well-known firm of Stuart Turner,
Ltd., have recently produced a new type
of centrifugal pump. As will be seen

in the illustration, the pump is mounted on
an electric motor. The pump impeller is
fixed direct on the ball -bearing spindle.
All couplings, flexible and otherwise, are com-
pletely done away with, and all possibility

of mal- alignment eliminated,
whilst the overall dimensions
are reduced to the smallest
limits. The spindle is rust -
less steel, the pump body
and impeller are gun-metal
and all other parts are non-
ferrous metals, so corrosion
is entirely avoided. The
pump does not leak, either
running or standing, and
absorbs so little power that
it cannot be measured.
How it Works

As can be seen in the sketch
herewith, the rubber trumpet
B is light on the pump
spindle A. This resilient

trumpet presses the carbon ring C against
the smooth flat surface D. A, B, and C re-
volve together. Carbon and a hard metal
form the most frictionless and wear resist-
ing combination known.

No Leakage
It will be seen that water cannot leak past

the shaft, because the rubber trumpet fits
tight on it. The trumpet presses against
the ring C and no leakage can take place
there. The higher the head of water
delivered by the pump, the more closely will
the flexible triumpet be pressed against the
carbon ring, automatically increasing the
perfection of the seal. The seal can be left
running or standing for a fortnight or a
year. Sold in three sizes, the No. 10
pump costs £3 7s. 6d., No. 11, £4 7 s. 6d., and
No. 12, £5 7s. 6d. The adjustable fountain
jets for these pumps cost extra : for the
No. 10 and 11, 7s. 6d., and No. 12, 108.

Details of the adjust-
able fountain jet. The pump impeller.
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