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and particularly to electronic tlmmg appa1atus for swn?a-
- ming races. | |

Known timing apparatus for smmmmg races has the
disadvantage that, even though the apparatus itself may
be accurate, it must be started and stopped manually and
errors occur due to variations m the reactlen times of the
Judges of the race. | -
- Where a race has a close finish the judges may have
~ to wait for a photograph of the finish to be developed
before the result can be determined and announced. Also
1t is difficult for the judges to determine whether or not
“a swimmer leaves the start position before the starting

signal is given both at the beginning of races and during

changeovers in relay races.
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 vided for indicating the sequence in which the competitors

| 10
The mventlen relates to fiming apparatus for races_ -
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race, the hinged platfor

have completed the race and the t1me that each competl-
tor has taken.

According to the invention moreover the autematle-
timing means may include “false start” means provided
at the position at which each competitor starts the race,
which false start means are effective to indicate whether
or not the eempetltor leaves the start posﬂ;len before the
start signal is given.

‘Thus the false start means may include a pad con-
taining a pair of contacts, the pad being pes1t10ned in the
top surface of the block on which the swimmer stands,
and from which block he dives at the start of the race.

Alternatively, the false start means may include a
hinged platform provided on the starting block on which -
the swimmer stands and from which he dives to start a
being used to actuate appropriate

~ contacts when the swimmer is either standing on, or has
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A further disadvantage ef known startl.nn* and tumng -

methods is that the competitors, when on thezr starting
blocks, are not at equal distances from the instrument
which gives the ‘audible start signal, and thus, due to the
low speed of sound, receive the start signal after different

30

intervals. With a peol width of 35 yards the difference in

the time between the sound signal 1eaehng two com-

~ petitors in a swimming race could . be as mueh as one

tenth of a second. |
The invention has among its objects to mitigate these

disadvantages and to prewde automatic timing means fel_ |

timing races.
| According to the mVemmn automatic timing apparatus
| _for races comprises an oscillator, a timer for each com-

- petitor in the race, means for connecting each of the

_tuners to the oscﬂlau.er when a start signal is given, and
means for disconnecting each timer from the oscillator
upon the corresponding competitor reaehmg the ﬁ*ushmg
position of the race. | |
 According to the invention furthermore, the automatic
timing apparatus may be provided for timing races in
swimming pools and may comprise switch means effective
to connect electrically operated means to a power source,
‘the electrically operated means being effective to operate
percussion apparatus. prewded in or near each of a plu-
) rahty of starting blocks, a startmg block being prevlded
in each lane of the swimming pool, the percussion ap-
‘paratus providing an individual audible start signal to
~each competitor in the race, the switch means being also
 effective to connect timers to an oscillator, which oscil-
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lator is adapted to supply high frequency pulses to op-

erate the timers until disconnected therefrom by further
switch means operated by the competitors and provided

‘at the finishing position in each lane ef the sSwimmning
pool. | |

- The further smteh means may comprise a palr of con-

tacts provided in waaerproef pads which pads are pro-
vided at each end of each swimming lane of a smmmmﬂ
pool, so that closure of the further switch means is effec-
tive to disconnect the associated timer from the oscillator
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-and to -cause the timer to transmit a signal to serializer
- means, the serializer means being effective to process the

signals from the timers and to arrange them in aseendlng
order of the duration of connection of each of the tlmers

with the oscillator.
Automatic or manually operated means may be pm-
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'means__ |
above the surface of the water so that a false start may

left the starting block. As an alternative to the use of
switches or contacts, a proximity detecting device could be

used.

According to the invention still further the false start -
ay be provided in a rail positioned parallel to and

be detected in backstroke races where the swimmer starts .
the race already partly immersed in the water.

- The false start means are advantweeusly effective to
give an all-clear signal if the swimmer leaves the pad
after the start signal is given, but if the swimmer leaves
the pad before the start signal is given then the false
start means causes an electrical start signal pulse provided
by the starter to give an alarm indication, for example,
to create a continuous audible signal and to drop a false

start rope across the lanes of the swimming pool.

The false start means are also applicable in relay races,

~ to cause an incorrect changeover signal to be given if a-
swimmer, on a subsequent stage of a relay, leaves the start

position before the swimmer in the immediately previous -

~ stage has completed that stage by touehmg the touch-'

pad provided at the end of the swimming pool.
The invention 1s diagrammatleally illustrated by way
ef example in the accompanying drawings, in which:
- FIGURE 1 is a block diagram of an electronic circuit -

for automatic tlmmg apparatus aeeerdmg to the mven-- o
_tlon |

FIGURE 2 is an elevatlea of a teueh pad w1th the_

-Waterpreef cover removed;

FIGURE 3 is a part sectional end view of FIGURE 2
and |

FIGURE 4 is a block dlagram of an alternatwe elec-'
tronic circuit for automatic timing apparatus |

Referring to the drawings, as shown in FIGURE 1, 12 |
volt Direct Current bus bars 1 and 2 supply power to the'_
circuit. A one megacycle crystal oscillator 3 produces an
oscillating signal as soon as the bus bars are energised.
Digital timers 4 one only being shown in the drawmgs are
provided one for each lane of the pool. |
A push button 5 is provided to connect a start relay 6

to the bus bars, a contact 7 being controlled by the relay
6. The contact ’7 connects a start power unit 8 to the bus
bars. The unit is effective, through closed switch contacts

in the digital timers 4, to connect the timers to the oscil- ..

lator 3 and to supply power to pereussieil start units 9,

which units 9 are prowded one in the Startmg block ef
‘each lane of the swimming pool.

A touch pad 10 contains contacts Wthh when closed |

'dlseenneet the timer 4 from the oseﬂlator,S ‘The timer 4

is connected to a printer 11 and to a serialiser 12, the
timer and serialiser being either directly connected or
connected as shown through manually operable switches

14 to an indicating unit 15. A manually operated switch
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16 may be provided to prevent the contacts in the touch
pad 190 fro
tor 3. |
The touch pald 10 1s 111ustrated with reference to FIG-

URES 2 and 3 of the drawings and comprises a metal

frame 17, having a series of elongated tensioned contacts
- 18, suspended across the frame in a substantially verfi-
cal direction. A vertical metal plate 19, advantageously

of stainless steel, is provided spaced a distance behind the
contacts 18, the plate being mounted on an inflexible in-

sulating block 20, of substantially the same size as the
frame 17, and secured at its edges to the frame 17 as by

SCTEWS 21 The assembly of frame 17, contacts 18, plate

19 and block 20, is enclosed by a flexible waterproof

cover 22, advantageously of a rubber or synthetic plastic

camposnmn |
An 1nsu1at1ng fluid 23, advantageously of a silicone

composition, is provided to surround the contacts 18, the

level of the fluid being indicated in a sight glass 24. The
elongated contacts 18 are advantageously provided as
close coiled cadmium-plated steel springs, and are secured
to the frame 17 by means of eyelets screwed into the ends
of the springs, the eyelets hooking over screws prcmded
in the frame 17.

The touch pads are secured to the end of the swimming
pool in a partially submerged vertical orientation, one in
‘the centre of each lane of the pool. The presence of the
fluid 23 prevents the contacts being operated by the hydro.
static pressure due to the partial immersion of the touch
pad in the water. One touch pad for each swimming lane
may be provided at one end of the pool and connected as
shown in FIGURE 1. Alternatively a touch pad may be
provided at each end of the pool the second pad being
connected in parallel with the first pad.

In operation of the apparatus the campetltors in the
race stand one at the end of each lane, on individual
starting blocks, and the starter starts the race by pressing

the start push button 5. The start relay 6 is thus energised,

closing contact 7 and connecting the start power unit 8§
- to the bus bars, The start power unit simultaneously sup-

plies power to the percussion start instrument ¢ and con-

d1sc0nnect1ng the timer 4 from the oscilla-

4

mdmat on as to w‘nch of the competﬂors 18 the winner

of the race.”
In the embodlment liustrated in FIGURE 4 three

- power supplies S;, Sy and S; are provided to supply power

10

to the circuit. Closing of the manually operated start

~contact 24 causes power from 5; to close a contact in a

start relay 28. The start relay 25 simultaneously connects
the digital timers 26é to an oscillator 27 and sounds off a
percussion instrument 28 in the starting block of each
lane of the swimming poocl.

The start relay also provides a dela}fed pulse to a lap

counter 29 and this pulse aiso changes over a switch 30,

to the other position to that shown, to feed the circuit

~ with power from the second supply S,. The oscillator 27

15

is continuously fed with power at all times. The succes-
sive touchings of touch pads 31 and 32 by a swimmer in
a multi-lap race operaie a run down counter in the lap

~ counter 29 and on the last lap the touching of the touch
- pad disconnects the timer 26 from the oscillator 27, the

20

result being printed and indicated by a printer 33 and
disnlay 34 respectively. If the start is not a correct start,
that is to say if contacts in a pad 35 on the top of a

- starting block or contacts in a rail 36 near the waterline

20
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at a startmb position are opened before the start signal
is given, then an indication of a false start is given by a
device 37 which operates a rope dropping device 38 and
sounds a continuous recall note on the percussion in-
struments 28. An all clear indication is given by a dewce_
39 in the case of a fair start.

In a changeover in a relay race the contacts in the
start block 35 must still be closed, by the weight of the
swimmer next to swim, at the instant the contacts in a

touch pad 31, 32 are closed by the swimmer finishing

the preceding lap as if the contacts are not closed the
device 37 1s energized to disqualify that team from the
race. 'The device 39 also gives a clear signal for a correct
changeover in a relay race and a clear signal for a cor-

- rect turn around in a multi-lay solo race.

40

nects the timers 4 to the oscillator 3. The timers 4 are

thus started at the same instant as the percussmn instru-

ments 9 given an audible start signal. |
Each competitor has an individual percussion mstru-

advantages due to positioning are avoided. The swiich
16 i1s left open on any touch pad which will be touched
during the course of the race and may be closed by the
judges when each swimmer is on his last lap. The swim-
‘mers are thereby prevented from stopping their timers

part way through the race. Also if the judges wish to dis-

- qualify a competitor for any reason, they merely have to

open the switch 16 on his timer and thus prevent hlS time

bemg recorded and indicated.

ment 9 mounted within his starting block and thus unfair
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The circuit is also adapted for use as a tfraining aid
whereby swimmers can reduce their reaction time delays

both on starting and on relay changeover. For this pur-

pose switches 41, 42 and 43 are moved to the other posi-
tion to that shown in the figure, advantageously the

switches are coupled, so that the timer 26 is coupled to

the oscillator 27 simultaneously with the start signal but
1s uncoupled by way of the load 44 upon opening of the

contacts in the block 35 or rail 36. The time delay in

50

‘starting can thus be recorded, displayed and reduced by

training. Similarly by means of a load 45 the timer can

‘be started by a swimmer touching a touch pad 31, 32

and can be stopped by opening of the contacts in the
block 35 by way of the lead 44, the delay in relay change-
over can thus be recorded, dlsplayed and reduced by'

~ {raining.

513

~~ The elongated spring contacts 18 provided within the
touch pads are under slight tenison and- thus cannot be
operated by any waves in the swimming pool, but the

force of a swimmer fouching the pad with his hand is
sufficient to cause the contacts 18 to touch the plate 19,

~and to close the circuit between the touch pad power

supply 11 and the timer 4, thus stopping the timer. The
~ touch pads are provided in recesses in the end of the
swimming pool in such manner that, when in position,
the outer surface of each pad which is touched by the
swimmer projects from the end wall of the pool a dis-
tance equal to the distance the contacts 18 must be
moved to contact the plate 19.

As soon as the timer 4 is stopped, i feeds a mgnal to
the printer 11 and to the serializer 12, The serializer is
effective to arrange the signals from the timers in order
~of the duration of connection of each of the timers with
the oscillator, and after scrutiny or manual setting by the

60
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It should be noted that the delay, mherent in any Te-
lay, occurring 11_1 the start relay 25 occurs before either
the start signal 1s given or the fimers are started and

‘that no other relays are operated during the timing se-

quences, the delay in which would cause an 1naccuracy
in the recorded tlme |

I claim: | -

i. Timing apparatus for swimming races compusmﬂ 1n
combination a swimming pool having a plurality of lanes, -
a touch pad in each lane, a timer for each lane, an oscil-
lator, an audible start signal at each lane, means for con-
necting said timers to said oscillator simultaneously with

. the sounding of the audible start signals, means for dis-

‘connecting the timer of each lane from the oscillator

when a prescribed one of the touch pads in that lane is

»og touched and means to display for how long each timer

was connected to said oscillator.

2. Timing apparatus for swimming races comprising
in combination a swimming pool having a plurality of
lanes, a touch pad at each end of each lane, a timer for

judges of the unit 14 the display unit 15 provides a visible y5 each lane, an oscillator, means for connecting said timers
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to said oscillator simultaneously Wlth the soundmﬂ (}f an

audible start signal, means for disconnecting the timer of

each lane from the oscillator when a prescribed one of
the touch pads in that lane is touched and means to dis-
play for how long each timer was connected to Sald oscil-
lator. | |
3. Timing apparatus according to claim 2, in which the
touch pads comprise a pair of electrical contacts posi-

‘tioned at the finish position of the race, which contacts
10

are closed by a competitor touchmg the touch pad as he
completes the race.
- 4, Tlnung apparatus accordmg to claim 2, in which
“false start” means are provided at positions at which
each competitor starts the race, which false start means
are effective to indicate whether or not the competitor
leaves the start position before the start signal is given.
5. Timing apparatus according to claim 4, in which
the false start means comprise a pair of electrical contacts

0

~ bers being adapt’ed, upon pressure being applied thereto,

as by a competitor finishing a race, to
trical contact with the plate member.

9. Timing apparatus according to claim 8, in which
the elongated resilient members and the plate member

10ve 1nto elec-

are contained within an envelope of flexible insulating

material, a liquid being provided within the envelope to
componsate for hydrostatic pressure if the envelope 1s
immersed in water.

18. Timing apparatus for timing races in swimming
pools comprising switch means ¢
trically operated means to a power source, the elecmcﬂly |

~operated means bemg effective to 0perate percussion ap-

which are operated by a competitor leaving a starting box

provided at one end of a swimming pool, operation of
the contacts before a start signal is given being effective
to give a false start indication. |

6. Timing apparatus according to claim 4, in which
the false start means comprise a pair of electrical con-
tacts which are operated by a competitor leaving a rail
provided just above the water level at one end of the

20
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swimming pool, operation of the contacts before a start

signal 1s given being effective to give a false start indica-
tion. - |
7. Tlmmg apparatus according to claim 2, in whlch a
- serializer is provided to arrange the times during which
each of said timers was connected to said oscillator in
ascending order of magnitude, display means being pro-
vided to give a visual indication of the magmtude and
order of the times and thus mdicate the winner and dura-
tion of the race. |

30
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3. Timing apparati_ls according. to claun 2, in. whwh -

said touch pad comprises elongated resilient members
spaced apart from a plate member, the elongated mems-

paratus provided in or near each of a plur‘...hty of starting
biocks, a starting block being provided in each lane of
the swimming pool, the percussion apparatus providing
an individual audible start signal to each competitor in
the race, the switch means being also effective to connect
timers to an oscillator, which oscillator is adapted to
supply high frequency pulses to operate the timers until
disconnected therefrom by further switch means oper-
ated by the competitors and provided at the finishing posi-
tion in each lane of the swimuming pool.
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