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2,612,948

STATES PATENT OFFICE

‘ 2,612,948 :
RACE TRACK TIMING DEVICE

Ira M. Malott, Louisvillé, Ky., and Herbert
. R. Crawford, Cincinnati, Ohio

Application July 14, 1948, Serial No. 38,706

‘ 5 Claims,
‘ : ‘ 1 :

This invention relates to a device for timing
races and more particularly relates to an elec-
trical:-device for: accurate and automatic t1m1ng
of races.

An object of this 1nvent10n is to provide -a
timing deviee which; by.means of electrical cir-
cuits, can accurately time a race..

A further object of this invention is to pro~
vide a device capable of automatically recording
the time of parts of a race.

A further object of this invention is to provide
an automatic timing device suitable for-use with
a. starting. gate of the type which is advanced
-along a race track ahead.of a:start. ‘

“A further object of this mventmn is to provide
a.timing -device suitable for use -with races: of
varying lengths.

The-above mentioned and other objects may

be attained.by ‘the device described: herein and
‘illustrated.: in . the accompanying -drawings, in
which:.

Figure 1'is a schematic v1ew showing the.elec~
trical circuit of g timing ‘device constructed in
accordance with this invention.

Figure 2 is a front elevational view showing a

(C1. 161—18) -

<
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clock 'suitable for use with the timing device of

this invention.

- Figure 3 is a schematic. plan view of a horse
-racing track showing the location of lights and
photoelectric cells of the timing device.-

Figure 4 is.a front elevational view of a con~

trol panel for the timing ‘device, schematically '

shown.

30

Figuré 5 is'a schematic view showing further

~electrical circuits of the timing device.

Briefly, the present invention provides a tim-~
ing .device which. is actuated by photoelectric
cells.
use in timing trotting and pacing races in which
it is desirable to know the time at various dis-
tances along the track and to have an exact in«
dication of the time for a race. - Photoelectric
cells and appropriate electrical circuits asso=-

.clated therewith are located at selected points:

on the track. ‘A clock or several clocks are
mounted for ready view, and each clock may have
a hand for: recording minutes and a pair of
hands for-recording seconds and fractions of
-seconds - of elapsed time. One of the ‘second
hands ‘may move continuously -during a race,
while the other second hand may be halted as
the horses pass each of several selected points.
A series of relays is provided at the finish line
which can start the clocks as horses pass the line
and stop the clocks as the horses pass the finish

The device 'is ‘particularly adapted for -
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.cuit 14.

2

line for a final time.  If the horges are to pass
the finsh line several times, the mechanism per-
mits the clocks ‘to continue running until the
final time." At the starting line & circuit may be
provided to permit a starting gate to pass the
starting line before the clocks can be started.
Alternate starting mechanisms may be prov1ded
at each of several points about the track. After

‘the starting gate has passed the selected start-

ingline, the passing of a horse across the start-
ing line may automatically start the clocks, and
the clocks may be stopped automatically as the
first horse passes the finish” line for the final
time.

Referring now to the drawings and to Figures
1 and 5 which illustrate the electrical circuit of
a device constructed in-accordance with -this
invention; current to operate the device, which
may be alternating current of any ‘suitable volt--
age and frequency, may be introduced through

“two main :;power leads' i0 and 2. - The leads 18

and 12 may circle the track to supply power to all
the various 11ghts, photoelectric cells, relays, and
the-like' ' which form a part of the device. For

‘ease in reference, the circuit of ‘the device has

been: d1v1ded into 'a number of sectlons having
different functions. “The device shown is. de-
signed for use on a half-mile track for -timing
races of -nine-sixteenths mile; one mile, and- a

.mile and one-sixteenth, but the device is readily

adaptable for use on tracks of different sizes for
timing ‘races-of various lengths. A selector
switch 13 may be positioned to put the device
in proper condition for timing a race af the se~
lected length. ' The- device ‘may include a relay
circuit 14 for operatmg the main circuit of clocks
16. The clocks 16, as shown; are mounted in
parallel Thiee clocks have-been shown, but
niore clocks may be used, if desired, to provide
clocks which can readily be observed from any
desired point. . During timing of a mile race, a

.circuit (T including photoelectric: cells 18- and

associated electrical circuits together with a re-
lay circuit 19 may control the:relays of the.cir~
On:the other hand, for races of nine-
sixteenths mile and a mile and one-sixteenth,
a circuit 20 is employed to control the relays in
the circuit 4. A circuit 21 .can set: the circuit

11 into action upon the passage of the starting

gate by the starting. point for a mile race, while
a similar circuit 22 can set the circuit 14 into op-

‘eration upol .passage of the starting gate across

the starting line for a nine-sixteenths mile and
a mile and one-sixteenth race. :
At the one-eighth mile, one-quarter mile, and
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3
three-eighths mile points respectively raay be lo-
cated photoelectric cell actuated timing circuits

23, 24, and 26, each of which may be constructed

to stoo a sweep second hand of each of the clocks
18, as the horses pass each point. As the horses
pass the finish line, the main circuit to the clocks

{8 may be broken by the relays in the circuit. 14, -

Each of the clocks {6 may have a face and
hands as shown in Figure 2. The clock {8 may
include an inner dial 27 calibrated in minutes
and an outer dial 28 calibrated in seconds and

fractions of a second. A minute hand 31 and a.

second hand 32 may be controlled by a main clock
circuit, while a sweep second hand 33 may be
stopped as the horses pass each of the timing
points. - After the horses pass a timing point,
the sweep second hand 33 may remain stopped

10

for a sufficient time to be observed and then may -

be reset in alisnment with the second hand 22

before the horses pass the next timing point. o

The operating mechanism of the clocks is not
shown or described in detail as it does not form
an ‘essential feature of the invention, and the
operating mechanisni of the clocks may be con-
ventional.

" The circuits, which have been described above
'only in general terms, will now be deseribed in
more detail.

- Thes selector switch {3 may include three layers.

A central layer 38 may connect the main power g

lead if with either the one mile ecircuit i1 snd
relays 8 or alternately the nine-sixteenths and
mile and one-sixteenth circuit 20. A lower layer
37 of the selector switch 13 may connect the
main power lead {9 with the mile starting cireuit
24 .when the mile cireuit 11 and relays 19 are
" connected or. may connect the main power lead
{0 with the- starting circuit 22 when the nine-
sixteenths mile and one mile and one-sixteenth
circuit-28 is connected, An upper layer 38 of the

swztch 13 may light signal lamps. 38, 39a, and 390

to indicate which of the circuits may be con-
nected. Power is supnhed to. the layer 38 of the
switch and to the mgnal lamps by-a transformer
41 motmted across the main power leads 10 and
12. .As shown in the drawings, when the selector
switch 13. is turned to. the leff, the circuits are
connected for the timing of a nine-sixteenths
mile race and the left-hand. signal lamp 89 is
hchted when the switch is centrally positioned,
the mrcmts are connected for the timing of a
one mile race and the central s1gnal lamp 39¢ is
.hghted and when the switch is turned to the
rlghu, the circuits are connected for-the timing of
a, mlle and one-s1xteenth race and the signal
lamp 390 is lighted.

A number of photoelectric: cells are shown in
the drawings and are used for recording the time
of- passage of horses by various starting, timing,
and finish points. - ‘With each:photoelectric. cell
is associated a conventional eircuit for amplify-
ing and transmitting an electrical impulse as.‘a
change ocecurs in the-amount of light received
by each photoelectric cell.. For example; each of
the cells 18 is equipped with appropriate fixed
resistances. 42, and 43, a variable resistance 44,
a- transformer 46, and a vacuum tube 47 to in~
duce'a current in a lead 48 connected to the plate
of the tube T " The current in the lead 48 is
changed upon a, change in the intensity of light
reaching the cell 18. Each photoelectric cell is
equipped-with a suitable substantially similar cir-
cuit, and for 51mphclty other photoelectric eell
circuits will not be descnbed in detail.
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One mile race start and finish timing mechanism

When the switch {3 is centrally positioned for
timing a one mile race, one side of the coil of a
normaily open relay 48, in the circuit 18, is con-
nected to the main power lead 18. 'The other side
of the coil of the relay £9 is connected to the
main power lead (2, and, when the switch i3 is
centrally positioned, the relay 49 is closed. In
addition, when the switch (2 is centrally posi-
tioned, a lead 50 is connected to the main power
lead £0. The lead 59 is connected t0 one side of
the circuit.of a photoelectric cell §i in the circuit
21. The other side of the circuit of the cell §{
is connected to the main power lead {2 by a lead
52, and, when the switch 13 is centrally posi-
tiohed, the circuit of the cell 51 is energized. A
lamp 53 connected between the main power leads
{2 and (2 supplies a light beam for the cell 51.
When the beam of light between the lamp 53 and
the cell 81 is broken, current m a\ plate lead 54
is changed.

The lead 84 is attached to one sme Gf thn coil
of a:normally open latch type relay 56. 'The other
side of the coil of the relay 56 is connected to
the main power lead {2 by the lead 52, and the
relay 58 closes when the beam of hght between
the lamp 53 and the cell.§i is broken,

Closing of the relay 55 completes a cireuit be-

‘tween an -anocde of a photoelectric cell 58 and a

resistance §3 in the circuit of the cell 58.  Oppo-
site sides of the circuit of the cell 58 may be con-
nected continuously to the main power leads i
and (2. A lamp. €3, attached across the main
power leads (0 and 12, can supply a light beam
for the cell 88. . When the light beam strikes the
cell 5% after the relay 58 has been closed, current
in a plate lead 6! may be changed. The lead 61
is. attached to one side of the coil of & normally
closed latch type relay 62. .The other side of the
coil of the relay 62 is attached to the main power
lead {0. When, in sequence, the beam of light
to the cell 51 is cut off .and the beam. of light
from the lamp 59 smxes the cell §8, the relay 62
may be opened. :

As long as the relay 5’ is closed, one: end of a
lead: 68 is attached, through the relay 62, to. the
main power lead {2. The other end of the lead
63, is attached to. a.side of the coil of a nor-
mally closed relay @4 in the .circuit 9. The
other side of the coil of the relay 64 is attached
to the main power lead (0. As long as the re-
lay €2 remains closed, current can flow through
the coil of the relay 64 to hold it open. How-
ever; when the relay 62 is opened, the relay 64
can close to. connect.a lead 84 to t‘qe main: power
lead 2.

The cells 51 and 5% and thelr assomated cir-
cuit and: relays, all 6f which: make up the cir-
cuit 21, make provision for setting: the timing
mechamsm into. operation upcn the passage of

& starting gate ahead of the horses at the start
of & race. Until the starting gate has passed
the cells 51 and §8, the relay €4 can remain open,
Only after the starfing gate has passed the cells
8i.and 58, to break the light heam to the cell
51 and then permit light to hit the-cell 58, does
the relay 64 close. Closing of the relay 64 con-
nects the lead 66 to the main power lead [2-to
provide power for the relay circuits 14 and (8.

The photoelectric. cells 18 are located at the
finish line, which is also the starting line- for a
mile race. The cells 18 may be mounted in a
vertical row, one above the other, to provide- cells
at. various levels, The circuits of the cells 18
are connected in parallel, and the plate lead 48
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5 ‘
irom the c1rcu1t of each of .the cells I8 is con-
nected toa common lead 68. Lamps-69, mounted
a.cross the main power. leads 10 and; Iz are. pro-
vided. to direct:a hght beam toward each of the
cells 8. The number. of-the lamps. 69 may be

same - as:the number of .the ceils 18,. and. the.

lamps 69 may be mounted in-a vertical -tow; one
above the other to provide a series of parallel,

6
the sweep: second hands 33 of the clocks 16. ‘The

‘ sweep,seco.nd hands 33 are controlled by a. cir-

- to the clocks 15

cuit- which: includes leads 80.and 81 attached
The lead 80 may be connected
in.series with the aforementioned normally closed

leaf of the relay 72, a lead 883, a normally closed

‘ leaf of the relay 18, a lead 84 -a normally closed

stbstantially horizontal beams across the finish

line. If desired, additional cells and lamps may
. be -provided. to .ensure a light beam. ‘at proper
height to be brokcn by the nose of ‘a horse a8 it
passes. the finish line.

.As the nose of a horse breaks the beam of 11ght
to one of the cells 18, current in the lead 68
may be changed.  The lead 68 is attached t6.a

10

,leaf of ‘a relay 86, and, the: main. power lead

12 ’I‘he Jead 8f .may be. connected i series
W1th a normally closed leaf of a relay 87,2 lead

e88 a normaily closed leaf of: & relay. 89, a lead

81, and the main power: line-i0. When any.one

'of the relays. 12,-13, 86, 87, and 89 is actuated,

15

the eircuit through the leads 80 and-81 may:be .
broken. and the. sweep.: second ‘hands 33 may:-be

v stopped Thus, when the -relay 12 is actuated

side of the coil of each of three relays 11, 12, and. ¥

13, which are in the circuits 19 and.14.’

The relay Tl is 2 main starting relay It may ‘

be of a latch type and may include one normally
closed “leaf and two normally open leaves. . As
long. as the relays 49 and 64 are closed, ‘the other

20 -

side of the coil of the relay 1{ may be connected

to the main power lead. 12 through the normally
closed leaf of the relay 11, "When, at the start
of the race, a horse passes the'cells 18, the'cur-

25

rent in the lead 88 may be changed to actu--..

ate the relay Ti, to open the normally closed
leaf and close the normally open leaves of the
relay Tf.
removes the load of the relay 11 irom the ‘plate
circuit of the cells 18." :

Closing of the normally open leaves connects

leads T4-and T16.t6.the main power line 10.'-The

lead 74 is attached to a side'of a thermal time

delay relay 11. The other side of the time delay
relay 11 is attached to the main power lead (2,
and, a selected time interval after.the start of
the race, the relay T1 can close. ~The length of
the time delay may be sufficient to permit all
the horses to pass the starting line before the
relay 11 can close: .

The lead 16 may be connected through a nor-
mally closed leaf of the relay 718, to a pole of a
main cireuit of the clocks 16. The other. pole
of the main circuit of each of the clocks 18.may
be attached to the main power lead 12 :s0 that,

Opening of the normally closed leaf::

by horses. passing the “finish .line for' a-second

B time, the sweep second hands 33 of the clocks

are stopped

. The. normally open. leaf of the relay 12 when
closed, may light a Iamp 92 at the finish line 1o
1nd1cate that the time shown by the sweep. second
hands 33 of the clocks 16 is the time of passing
the. finish line the second time, i. e., for the half
m1le One side of the lamp 92 may. be attached
to the mam power lead 19, wh1le the other side

-of the lamp 82 may be attached through a lead

§3 and the normally open. leaf of -the relay. 12,

to'the main power lead. 12, and the lamp 92 may

be 111um1nated upon actuatmn of the relay 12,
‘When the horses’ pass.the finish line for- the

: last  time before the finish .of. the race, a double
- pole s1ngle throw switch 94 may be engaged to

40
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connect leads 86 and .98 to.the main power lead
i8.." The lead 956 may: be. connected to-one -side
of’ a release coil 98 for the relay 72. The other -
side of the coil 89.is attached to, the main power
lead 12, 'The lead 98 is. attached to a side of ‘the

coil.of a thermal time delay relay (0i. The other

gide .of the coil 'of the relay 101 is attached-to
the main’ power lead. 12 Upon engagement: of
the switeh 94, the relay 12.is released to.extin-
guish the lamp 92 and restore the circuit to the
sweep ‘second -hands 33.of the: clocks 16. “At.the
same time, the thermal delay relay. {0/ starts:to
function, and after a:sufficient time. delay to per-

;. mit. all horses to pass the ﬁnish line, the relay

upon: actuation of the relay T, the clocks 16 are -

set in operation, and the clocks {6 can operate
until the relay 13.is-actuated.

‘When the time delay relay 17 closes, a selected
time “after actuation of the relay T{, a lead 18
is connected to the lead 66. As already pointed
out; the lead 66 is connected to the main power
lead 12 as long as the relay 64 remains closed.
Thus, the lead 18 may be connected to the main
power lead 12 through the lead 6.

The relay 72 may be a latch type relay. hav-
ing three leaves, two of ‘which may be normally
closed and one of which may be normally open.
The lead 18 may be attached, through one of the
normally closed leaves, to a side of the coil of
the.. relay 72.
relay 12, as already pointed out, is attached to
the lead 68, which carries plate current from the
citewits ‘of. the ‘cells 8. When, subsequent to
operation of the. time delay relay 17, a horse
passes between the cells: I8 and. the lamps 69,
the relay 12 may he actuated. Actuation of the
rélay 12 opens: the normally .closed: leaf. con-
fected to the coil of the relay to remove the
lead of the relay from:, the ‘plate mrcult of the
. cells 18.

The other normally closed leaf of the relay 12
is connected in series in a circuit-for controlling

The -other side of the coil of the:

50
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101. may engage.
When the relay 101 is engaged a side of: the
coil ‘of the relay 13.is attached to the lead 8.

The relay 13 isa finish line relay.- It may be

of a lateh type having two normally closed leaves
and a normally open leaf. The other side of the
coil of the relay 13, as already pointed out, is at-
tached to the lead 68, which carries plate cur-
rent from-the circuit of the cells (8. When the
first horse passes the finish line for the final time,
the relay 13 is actuated:. A lead 102 may. be
linked to the main power lead 12 when the. nor-
mally open leaf is closed. The lead 102.is at-
tached to a side of an illuminated sign 103, shown
schematically, which may be lighted at the ﬁnish
of the race. - The other side of the sign 103 is at-
tached to the main power line 10, and the ﬁmsh
sign 103 - may he lighted upon actuation of the
relay 13. ‘

As already’ pcxnted out, one of the normally
closed leaves of the relay 13 is attached in.series
with the main clock circuit and the other nor-
mally closed leaf is connected in series.with .the
sweep second circuit. The lead 16 of .the main
clock circuit joins a normally open leaf. of, the
relay .71 and a normally closed leaf of.the.re-
lay.13." ‘When both these leaves are closed, after
actuation. of. the relay Tt and before actuation
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‘of the relay: 13, the lead 76 miay be corinected to
the main power lead 10 through the relay 71, ahd
also-may be connected to a lead 104 through the
relay 13. The lead §04;'in turn, is attached to
& side of ‘the main' cireuit of each of the-elocks
16% The other side of the main circuit of each

of “the clocks is attached to a lead i85, which’

lead 105 is attached -to the main power lead 12.
Only' after the main starting relay 7{ has been
actuated and before the finish relay 13 is actus
ated do the clocks 15 operate. Upon- actuation
of -therelay 13, both the main circuit of  the
clocks {6 and the sweep second eircuit of the
elocks {6 are stopped and the finish sign’ 103 is
Hluminated to indicate the finish of a réce.

©After ‘the finish of a race; the various relays
and clocks must be reset before a new race can
be started. A release coil 186 is provided for
releasing the finish relay 73.  The release ecoil
196° may be energized upon the closing of a push
Butten (87 One side of the coil 108 is attached
to' the main power lead 12, and the other side of
the coil is attached to a side of the push button
187. The other side of the push button is a-
tached: to the main power lead 18. Upon closirig
of the push button: 1871, the release ¢oil 19§ may
be-energized to reledse the lateh of the relay 13:
A reledse coil {88 serves to release the main
Starting relay 71.- A side of the release coil 108
Is_attached to thé main power lead {2. The
othet side*of the release coil 188 is attached to
a-5ide of the push button 109, The oOther side of

10

15

starting gate 127, which is carried ghead of horses
{28 at the start of a race. The gate 121 may be
of usual construction having outwardly extend-
ing wings {28 which may be folded inwardly after
a-Tace has started. After the start, the truck 26
can move aleng the track at a greater speed than
the horses: 128 and can leave the track (2§
through a side drive (31, whiie the horses proceed
along the track. Asshown, the photoelectric cells
18; 58, and 51 may be located in order on g side
of the track 125 at and near the finish line | 32, -
indicated by & dotted Iine, between the cells 18
and the lamps 3. The cells 18 and lamps 69 may

- belocated én opposite sides of the track 125, The

cell 58 may be located a short distance, for ex=
ample & foot, along the track beyond the finish

" line 182 and cells {8, and the lamp 60 may be

20
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30

. distance but should not be as

the ‘push button 109 is attached to:the main -

power-lead (5. - When the push bution 189 is
closed; the latch of the relay Tf may be released.
A clock reset circuit is actuated by a push but-
tori-112. One side of the push button 112.35.a%-
tached: to the maifi power lead I2.- The other
side of the push button f12 is attached to g lead
H3, which lead 113 is attached to resetting mech-
anism’of -the ¢lacks, not’ shown in ‘detail. The
other side of the clock resetting mechanism is
attathed, by means of a lead 114, to the main
power-ling 4. Upon closing of the push button
112; all-the clocks may be reset. ,
A- gate reléase push bubton 118 provides for

40
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resetting the circuit 21 prior to the start of a .

race. - One side of the push button 18 s attached
to' the main power lead 16, while the other side
of'the push button 116 s attached; by means of

a-lead 11T, to'a side of each of two relay release

coils’ 118 and 118, provided for releasing the re=
lays 86 and 62 respectively. The other side of
each of ‘the release coils 118 axd 149 55 gttached

to the main power lead 12. When the push but= -

ton (16 is closed; both-the relay 55 and the re=
1ay°62'may be released. © o
Provision is made for preventing _prematuie
operation of one of the relays of the-eircuits {4
atid 19 by a balking hofse Which may refuse to
proceed with the rest of the horses. Abalk push
button 121 is provided, which can’ disconnect the
legid 66 from the main power lead {2 if a'balking
horse interferes at'the starting line. One side of
the balk push butten 121 is attached to the'main
power lead {2.. The other side of the balk push
button 121 is attached to the lead 83. When the
push-button 121 15 closed, the relay 54'opens, and
5-balking borse eannot causeé premaiure actua-
tion ‘of the relay 12 or of the relay 13, ’
~For better understanding of the timing device
as used for timing the start and fnish of g one
mile'race; reference is made to Figure'3. In Fig-
ure 3, a-horseracing track is indicated schemati~
cally ‘at 128. A truck 26 or the like carries 5

6o
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" power lead (0.

located an equal distance along the tracl 125 be-
yond the finish lifie {32 and on the opposite side
of the track from the cell 53. "The distance be-
tween the finish line 132 and the lamp 50 and cell
58 may be just sufficient to permit the truck 126
and gate {27 to pass betweeni. the lamp' 63 and
the cell B8 before a horse passes the finish line
£32 for the first time. The lamp 53 and cell 51
may be located a convenient short distande along
the track 125 beyord the lamp §8.and the cell 58
and on opposite sides of the track. 'THe distance
between the cells 58.2ud 81 and ths distatice be-
tween the lamps 60 and 53 may ke any suitable
great as the efec-
tive length of the truck {26. ’
Nine-sizteenths mile race start gnd finisli
timing mechanism

When the selector switeh {8 is positioned to
the left, the device may be used to time g réce
for nine-sixteenths of ‘o milé, and when the
switeh {8 is positioned to the right, the device

may be used to time g race for a mile and one-

sixteenth. For timing the start of these races,
the circuits 28 and 22 are employed.” For timing
a Tace for nine-sixteenths of a mile, the switch
{3 is positioned to the left to illuminate the lamp
39 and to connect leads 135 and 136 with the main

_The lead (36 is attached to a side of the cireuit
of a photoelectric cell {37, which is in the eirenit
22. A lamp (38, connected between the main
bower leads 19 and (2, supplies a lisht beam for
the cell {87. When the light beam betwesn the
lamp- 138 and the cell 137 is broken, current in
a plate lead 188 of the circuit of the cell 137 may
be changed. The plate lead 129 ig attached to-a
side of the coil of & normally opeén latch type
relay 144. The cther side of the coil of the relay
141 is attached fo'the main power lead (2. When
the light beam between the lamp 138 and the cell
137 is broken, the relay 141 closes. ,

Closing of the rélay (41 completés a eirciuit
between the anode of a photoelectrie cell 142 and
a-resistance 143 in the eireuit of the cel 142, Op=
posite sides of the cireuit-of the cell {42 are con-
tinuously connnected to the main power leads 10
and (2, A lamp {44 attached across the rmain
power leads 18 and {2 supplies & light beam for
the cell 142. When the light beam strikes the cell
142, after the relay {41 Hasbeen closed, current in
a plate lead 48 of the circuit of the cell {42 is
changed. The lead {46'is attached to one side of
the coil of a normally closed latch type relay 147,
The other side of the ¢6il of the relay 187 is at-
tached to the main power lead 8. When the
current in the plate lead 14§ is changed in re<’
sponse to light from the lamp {44 striking the
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cell 142, the relay 14T may be opened. Opening
of the relay (47 disconnects a lead {48 from.the
main power lead 12. “The lead 148 is attached
to a side of ‘the coil of a normally closed relay
149, which is in the circuit 20.  The other side
of the coil of the relay 149 is attached to the main
power lead (0, and, as long as the relay 147 is
closed, the relay 149 is held open. A lead 151 is
connected to. the main. power lead 10 when the
relay 149 is closed. The relays, cells, et¢. of the
circuit 22 perform the same function at the start
of a nine-sixteenths mile racé as does the circuit

21.at the start of a mile race to permit initiation

of the timing mechanism only after the starting
gate has crossed the starting line.

The lead 135 which, as already pointed out, is
connected to the main power lead 10 when the
:switch 13 is positioned to the ‘left, is attached
to. a side of the coil of a two leaf normally open
relay 152. The other side of the coil of the relay
182 is attached to the main power lead 12, and
the relay 152 is closed when the switch 13 is po-
sitioned to the left. - When both the relay 149 and
the relay 152 are closed, a lead. {83 is connected
through the relays 152 and 148 and the lead 15(
to the main power lead.10. The lead {53 is con-~
nected to a normally closed leaf of a relay 154.

The relay 154 is a main starting relay for a
nine-sixteenth mile race and may be of a latch
type and may have two normally open leaves and
one normally closed leaf. One side of the coil
of the relay 154 is attached to the normally closed
leaf of the relay (54. The other side of the coil
of .the relay 154 is attached to-a lead 156. which
is'a -plate lead from a bank 15T of photoelectric
cells 158. EFach of the cells 158 has associated
with it an appropriate circuit-for producing a
change of current in the plate lead 156 when the
light to one of the cells 158 is cut off.. The cir-
cuit of each.of the cells 158 may be essentially
similar to the circuit of each of the. cells 18:at
the finish line.  With each of the cells: 158 is as~
sociated a lamp 159 which can direct.a beam of
light toward one of the cells 158.

The cells. 158 and the lamps 159 may be on
‘opposite sides of the track at the starting.:line
161 for a-nine-sixteenths mile or for a mile and
one-sixteenth race, as shown in Figure 3. The
cells 158 and the lamps 159 may be mounted in
vertical banks, a lamp 159 opposite each cell (58
on opposite sides of the track 125. Three cells: 158
and three. lamps 159 are shown but additional
similar lamps and cells may be.added, if desired,
to ensure breaking of a beam by the nose of a
horse as:it passes the starting line I6!. The cell
{42 and the lamp 144 may, as shown, be mounted
oni opposite sides of- the track a short distance
along the track beyond the starting line (61, the
distance being only sufficient to permit the start-
ing gate 127 to pass the beam of light between
the lamp {44 and the cell 142 before the first
horsé crosses the starting line 16f. The lamp
138 and cell 137 may be mounted on opposite sides
of ‘the ‘track a suitable distance further down
the track but a distance from the lamp 144 and
the-cell 142 which is less than the length of the
truck '126. -

- When a horse passes the starting line 164, after
the beam of light to the cell 137 has been broken
and a beam of light has struck the cell 142 in
sequence, the beam of light between one of the
lamps 159 and one of the cells 158 may be broken
to change the ctirrent in the lead 156 (Figure 1).
The lead 156 is attached to a side of the ¢oil of
the relay 154, The other side of the coil of ‘the
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" relay 154 is attached

10 |
to the normally closed leaf
of ‘the relay, and, as already.pointed out, this
leaf, when closed, connects the other side of the

. -coil.with the lead 153 which, through the relays
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(49 'and 152 and the lead 151, is connected to the
main power lead 10. When the light beam to one
of the cells 158 is broken, the relay 154 may be
actuated, When the relay 154 is actuated, the
normally closed leaf is opened to disconnect the

seoil of the relay from the main power lead 10

and remove the load of the relay. 154 from the
plate lead 156. At the same time, the normally
open leaves-close to connect leads 162 and 163
to.the main power lead (0. The lead 162 is at-
tached through the lead 98 to a side.of the coil
of the thermal time delay relay (0{ in the cir-
cuit 14, As already pointed out, the other side
of the relay 10! is attached to the main power
lead 12, so that the relay 101 may close a pre-
determined time after the start of the race to
energize the main finish relay 13 after the horses
have passed the finish line for the first time. The
lead 168 is connected through a normally open
leaf of the relay 152, the lead T8, and a normally
closed leaf of the relay 13 to the lead 104, which;
as already pointed out, is on one side of the main
starting and stopping circuit of the clocks 16, and
the clocks 16 may be started upon actuation of
the relay 154: ‘

Onee a. nine-sixteenths mile race has started,
the clocks. 16 can continue in operation until the
main finish relay 13 operates to break the main
clock circuits by disconnecting the lead 104 from
the lead 76.- After the start of a race, the circuits
20 and 22 have no further operation. When the
horses pass the finish line for the first time, the
finish line circuits 14, 17, 19, and 21 do not func-
tion, and- the thermal time delay relay {01 may
be set at a delay:to close only after the horses
have passed the finish line for the first time but
before they can pass for the ‘second- time, for
example a- time thirty seconds after the start.
When the first horse passes the finish line for
the second time, the relay 10§ can have closed to
attach the:-lead: 66 to one side 'of the coil of the
relay -13..-As already pointed out; the lead 66 is
connected to the main power lead 12 through the
normally. closed relay 64, and thus the side of
the relay 13 may be:attached to the main power
lead 12 as long as the relays 64 and {01 are closed. -
The other side of the relay 13 is attached to the
plate lead 68 of the circuits of the cells 18, and
when the horses pass the finish line for the see-
ond time, the relay T3 may be actuated to stop
the clocks 16 and light the finish sign 103 in
the same manner as at the finish of a mile race.
The relays Tl and .12 may beé unaffected at the -
finish of a nine-sixteenths mile race because the
relay 49, which energizes the relay 71, and the
therinal time delay relay 11, which energizes the
relay 12, are not closed.,

In the event that it is desired to prevent the
functioning of-the relays 154 as soon as a horse
can pass the nine-sixteenths mile starting point,
a nine-sixteenths mile and mile and one-sixteenth
balk button 165 may be closed. The push but-
ton 185 can connect the main power lead {2 with
the lead (48 which, as already pointed -out, is
attached to a side of the relay (49. The other
side of the relay 149 is attached to the main power
lead 18, and ‘when the push button: 165 is closed,
the relay 148 is opened to disconnect the lead
- 181 from the main power lead 10.

A gate release button (67 may be provided for
resetting the relays 141 and 147 in the circuit
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22. When the push button {87 is closed, the
main power lead 10 is connected to a lead {68,
which'lead 88 is connected to a side of ea.,h of
two release coxls 159 and (11 assoclated respec-
trvelv with' the relays 141 and I4'l The cther
srde ‘of each of the coils 169 and i1 is attached
to the maln power lead 12, and’ both of the relays
141 and M'I may be released and Teset by clos-
ing the push button I§7.

A nme s1xteenths mile release button {12
serves to energize a release coil {13 assoc1ated
w1th the relay i54. The push button ElZ con-
nects one side of the coﬂ 173 with the main power
lead 10. The other side of the coil {713 is at-
tached to the main power lead (2, and the relay

10

15

i54 may be released by closm° the push buttory

112.

Mile and one- sw:teenth race start and finish
tzmmg mechanzsm

A mile and one- -sixteenth race requires much
the same CII‘CLll.tS as’ the nme-smteenths mile
race. . When a race of this distance is to be
timed, the selector switch 3 is pos1t1oned to the
11ght to llght the s1gnal lamp 38b and to connect
the main power lead 10" with the lead {36 and
with a lead 114.

The lead 174 is attached to a side.of the coil
of a two leaf normally open relay {76. The other
side of the coil of the relay 176 is connected to

20

25

the main power lead 12, and the relay #78 is °

closed when the switch {3 is positioned to the
right. ‘The circuit 22 is energized through the
lead {36 in the same manner as described. with
reference to a nine-sixteenths mile race.

When a race of ‘a mile and one-sixteenth is to
start, the cells 13T and (42 may operate in
sequence in the manner glready described in con-
nection with the start of a nine-sixteenths mile
race to permit the relay 149 to close connecting
the lead 151 to the main power lead (#. The
lead i5{ is connected through a leaf of the relay
176 to a lead 117, which lead {77 is attached to
a side of a normally closed leaf of a relay 178.

The relay 178 is a main starting relay for:a
mile and one-sixteenth race. The other side of
the aforementioned normally closed leaf of the
relay 178 is attdched to a side of the coil of the
relay 178, and the other side of the coil of the
relay {78 is attached to the plate lead {58 of the

circuits of the cells {88 so that when the relays 3

176 and 149 are closed, the relay {718 may be
actuated as the beam of light to one of the cells
158 is broken

The relay 178 may be a latch type relay hav-
ing the one normally closed leaf already de-
seribed and two normally open leaves. When
the relay (78 is actuated, the normally open
leaves of the relay: close to connect the main
power lead 19 to leads 179 and 81 and at the
same tlme the normally closed leaf opens to .re-
move the load of the relay 1718 from the plate
c1rcu1t

The lead 178 is connected through the lead
14 to a side of the coil of the thermal trme delay
relay 77 in the cncu1t {4. The other side of the
coil of the thermal time delay relay 11 is at-
tached to the main power: lead {2, and the relay
11 may be set 1n operatmn w1th a sufﬁment delay
to permlt the horses to proceed past he finish
Iine for the first time before the relay 17 closes,
for example 45 seconds after the start of a race.
After the relay 17 has been set in operation, the
timing of the race at the finish line .can proceed
in the manner described in connecticn with -a
one mile, race, and the relays 72 0, and 13 and
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the switch 94 may functlon in the manner
already described.

The lead 181 is attached through a leaf of the-
1elay {76, the lead 16,.and a n01mally closed leaf
of the relay 3.to uhe lead 194 to start the clo.,ks
{8 when the relay i18 is closed.

The push button ISJ can be used to prevent
activation of the relay l‘18 upon breaking of a
llghi beam to one of the cells l58 if desired, in
2 manner similar to that described in connec-
tion Wlt‘a a nlne-smteenths m1le race. The push
button 165 can energize the 1elay !49 to break
the contact between ‘the lead 154 and the main -
power lead IB to cut of" the power supplv [01 the

the relay 178 as long as the push button 155 is
closed

The gate release button 167 can be used at the
end of a mlle and one-sxxteenth race to release -
the relays I4l and (a1 in the same manner as
described with relation to a nine-s Mteeaths rnh

A push button 182 serves to actuate a release
co1l 188 assoclated ‘with the relay ll’B One s1de
of the push button 182 1s attached to the mam
button 182 is attached to a side of the release
coil 197 The other 51de of the coil 182 is af-
tached to the main power lead 12, and the coxl
183 may e energlzed when the push button ig2
is closed to 1elease and reset the relay i18.

Timing of one-eighth, one-quarter, and three-
ezghths mzle positions

At points -one-eighth mile, one-quarter mile,

’ and threes e1ghths m1le from the startmg l1ne l32

(Fi 1gu1e 3) may be located devices for recordmg
the’ t1me of the race at these points, and-the cir-
cults 23, 24, and 26 may be actuated as the horses
pass points located respectlvely one- elghth mlle,
one-quarter mile, and three- e1ghths mile from
the startlng line 132. The relays 86, 89, and 81,
located respect1vely in the circuits 23, 24, and 28,
are connected in series between leads 80 and ll
in a circuit (Figure 5) which stops the sweep sec-
ond hand 33 (Figure 2) of the clocks 16 when any
one of the relays 88, 81 and 89 is opened.

The circuits 23, 24, and 26 are similar, and
only the circuit 23 will be described in detail.
Corresponding parts of the circuits 24 and 26
have been indicated with the same numbers as
the parts of the ecircuit 23, but the letter ¢ has
been added to designations of parts of the cir-
cuit 24 and the letter b has been added to the
designations of parts of the circuit 28.

The circuit 23 includes photoelectric cells 185.
Each of the cells 185 has associated with it g su1t-
able circuit which may be similar to the circu1t
associated with each of the cells 18 in the clrcmt
17. Opposite sides of the c1rcu1t of each cell 185.
are connected fo the main power leads [0 and 12,
Light beams for the cells 185 are provxded by
lamps 186 which are mounted across the main
power leads 16 ang 12. A plate lead 187 attached
to the circuit of each of the cells 185 can pro-
vide a current which is changed When the light
beam to one of the cells 185 is broken The lead
i187 is attached to a side of the coil of the relay
86. The other side of the coil of the relay 86 is
connected through a normally closed relay 188
to the mam power line 6. When the beam be-
tween one of the lamps 186 and one of the cells
{85 is broken, the relay 86 may ‘be actuated if
the relay 188 is closed.

The relay 86 may be of the latch type and may
1nclude a normally open leaf and a normally
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closed leaf. It is the normally closed leaf which .

is in the circuit of the sweep second: hands.of the
clocks 16.s0:that when the relay 8§ is actuated,
the sweep second hands.may be stopped. The
normally open leaf of the relay 86-serves to con-
nect a'lead 189 with-the main power lead.12 when
the relay 86 is actuated. :The lead:189 is attached
to 'a-side of a-lamp 191, which, if desired, may
be mounted: at the one-eighth mile post. .The
other side of the-lamp:191 is'attached to the main

power lead 10, and ‘the lJamp. 191 may be lighted

when: the relay 86 is actuated. -

The relay. (88 provides:a means for preventmg‘
premature actuation:of the relay 86 in the event
that a horse balks at or near the one-eighth mile
post.. A push-button {82 is provided to actuate
the relay 188.: One side of the push button 192
is attached to the main power, lead 12. ‘The other
sige of the push button 192 Is attached to a side
of ‘the coil ‘of tHe relay 188, The other side of
the coil of the relay 188 is attached to the main
power lead 10. When, the: push button 192 is
closed, the relay 188 is opened to sever the con-
nection:between 'the main power. lead 10 ‘and
the coil of. the relay 86. Thus, the relay. 86 can~
not be actuated by a horse passing between’ the
lamps 186 and the cells 185if the push button {92
is closed. | = )

After horses have passed the one-eighth m11e
post the'lamp 191 may be left burning and the
sweep second hand 33 may .remain stonped a

sufficient ‘time for it to be observed. Then'a re-
léase button (93 may be pushed to energize a, re-
lease coil 194 for release of therelay 86. One side

of. the push button 193 is attached to the main 3

power lead {0 and the other side of the push but-
ton 193 is attached to a side of the coil 194.: The
. other side of the coil 184 is attached fo the
main power lead 12. ‘When the push button is
closed, the coil 194 may be energized to release
the relay 86 to extinguish the lamp 181 and reset
theé sweep second hands 33.

The lamps (88 and cells 185 may be arranged
in vertical .banks on opposite sides of the frack
{25 (Figure 3) with a lamp I86‘opp’osite each
cell 185 to define a. series of vertically  spaced
beams across the track 125, If desired, additional
lamps and cells may be added to ensure a beam
at the height of a horse’s nose.

. At the quatter-mile post, the circuit 24 serves
g similarpurpose. When horses pass the quarter-
mile post, they can break a beam of light between
lamps 186a and cells 185a to cause actuation of
the relay 89.  Actuation of the. relay. 89 halts

a second hand 33 of each of the clocks I6 and ¢

also lights-the lamp 181e¢ to indicate that.the
second hands 33 have been stopped to .indicate
time at the guarter mile post.

At the three-eighths mile post, the clrcu1t 26
can operate in a similar manner to stop the sweep
second hands 33 of the clocks 16 and light a lamp
191b for indicating that the time shown by: the
second hands is for the three-eighths of a mile.

The lamps {91, 191a, and 1916 may be located
at or near the one-e¢ighth, one-quarter, and
three-eighths. mile posts, as shown, or may. be
located at any other point desired to identify the
location for which time is recorded by the sweep
second hands 33. The circuits 23, 24, and 26
operate wholly mdependently of the main clock
circuit and control only the sweep second hands
33 of the clocks 16. Thus; even if a mistake is
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made and one of the relays 86, 87, and 89 is not .

properly reset, the timing of the entire race can
be accurate

75

_delay relay 11,
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- Operation of the:device for" tzmzng Gl :
one mile race

When a one mile race is to.be timed, the selec-_
tor switch 13 may be centrally pos1t1oned to light’
the signal lamp 39q, to.close the relay 49 and
to energize. the circuit 21.-'If ‘any of the; lamp
191, 191¢, and 191b is lighted, the appropnate re=
lease buttons 193, 193a, and 1936 may be pushed
to release the relays 86, 81, and 89. The push
button 112°may be pushed to reset the clocks 6,
and the start release push button: {09, ﬁmsh re-
lease push button <107, and:gate release ‘push
button (16 may be pushed t0, release; the relays
11,718, 56, and 62, and the sw1tch 94 may be dis—
connected 1o release the thermal tlme delay re-
lay 101

The mechamsm 1s then ready for the start ‘of.
a’ mile race. At the start of .the rdce, the truck,

{26 (Figure 3) may precede the horses 128 across:

the starting line (32. As the truck intercepts the £
beam of ‘light between the lamp 53 and the cell
.Then,’ when
the star‘mng gate 127 ciosses the starting line I32
the relay 62 opens to permit the relay 64 to clo,se :

* Thereafter; when the first horse passes the finish

line 1382, the relay Ti:is actuated to start ‘the
clocks {6 and to initiate the operation of the tlme
An appropriate time interval
after the start of the race, the relay 171 closes to
permit- actuation of the relay 12 the next time
the horses pass the finish line. If a Horse balks
or remains at. or:near the starting line an un-
usually long time so that it may cross the finish
line after 'closing of the time delay.relay 11 but
before the horses have goné around the track for
the first time, the balk push button 12f may, be
closed to prevent premature activation of the re-
lay 12 beforé the horzes can reach the ﬁmsh hne
for the second time. °

When the horses.pass the one- elghth m11e post ‘
the.relay 86 is.actuated to stop the sweep second
‘hands 33 of the clocks {5 and to light the lamp"
91, The sweep second hands indicate the time
required: by the' horses:to. travel the one-eighth
mile, .and the lamp 19i serves. to indicate ‘that
the time showrn by the sweep second hands is for
the one-eighth raile. - The sweep. second hands‘
33 .may remain stopped and the lamp. 191 may

" remain hghted as the horses proceed from the

one-eighth mile post toward the one-quartér mile
post fora suﬁiment time to permiit ready observas
tion; - Then, before the horses reach tle.one-
quarter mile’ post, the one-eighth mile release
push button.183 may be closed to release the re-
lay 86 .and complete the circuits required 1o ener-
gize the leads 80 and 81 causing the sweep sec-
ond-hands 33 to realign with the second hands
32 (Figure 2) of the clocks 6. ‘"Then, when. the
Norses reach the one-quartér mile post, the relay
89:-may be actuated, to light the lamp. 19ta and
again break the circuit contr olhng the sweep. sec-:
ond hands 33 of the clocks 16 stopping: the sweep,
second hands. If a balking horse remains at or
neéar the one-eighth mile post an unusually long
time, the one-eighth mile balk push button 192.
may be closed to prevent premature haltlng of
the sweep second hands.

As the horses pass the one-quarter mlle post
and the three-eighths mile post, operation is sim-
ilar to that already described for the' one-elghth
mile post.

Before the horses pass the ﬁmsh line for: the

Asecond time, the thermal time delay relay 11 may

have t1me to. close to connect one 51de of the coil
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of the'relay: 72 through:the lead 88, to the. main
power lead 2. When the horses pass the finish
line; for the second time, the relay 72. can op-
'erate to light the lamp’ 92 and stop.the. sweep
second hands 32 .of the clocks 18, After the
horSes bass. the finish line for the second time
but béfere the horses reach the one- ~eighth mile
post, for the second time, the switeh 8§ may be

-~ connected. to, rélease the relay 12, extinguishing
the lamp 82 and réenergizing the, sweep second

'cn'cult leads 8B and 8{, and to initiate’ operatlon
of, the ‘thermal timie. delay: relay 18y

&

10

Theleaftel, the operation at. the 01‘16-"19‘1"1311,‘

one- quarter and three- eighth mile posts as-the
horses pass. for the sécond time repeats the opera-
tion during the first time around the track..
:Before the horses can pass the finish line for
the third and. last time, the thermal time delay

‘relay 181 has sufficient time t0 operate to permit; -
When the.

- energizing of the coil of the relay 13.°
first horse passes the finish line for the third
tune the relay 13 can: close to light the illum-
ma’sed finish sign {63 and to half all the hands of
the clocks (6. indicating the time for’ the mile
race.. :

In the .event. g hmse ball«‘s near fhe startmg

line. for’a sufficient time to, rermif operation of

the time delay relay 181, the balk push butich

20

0
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121 may be closed to prevent prematurs opera-

tion.of the relay 73.

Oferation of the device jor timing a nine-
sizteenths mile race 8

When a nine-sixteenths mile race ‘is to be
timed, the selector switch 13 is positioned to the
Teft to 11ght the signal lamp 39, to, close the relay
152, and. to energize the cireuit 22. Release but-
tons 193, 193¢, and {935 may be closed momen-
tarily to ensure release of the relays 86, 87, and
89.. The push button {42 may be pushed to reset
the clocks. 18, and the release buttons 172, 167,

and (07 may be pushed to release the relays {H4,

141, .147, aud 73, and the switch 84 may be reset
to. release the thermal time delay relay i0f.
The mechanism is then ready for timing the

start of a nine-sixteenths mile race. .As the truck:

{26 intercepts the beam of light between the
lamp - 138 and the cell ¢81, the relay {141 closes.
Then, when the starting gate {27 crosses the start-
ing line 161, the relay {47 is opened to permit
the relay 149 to elose. Thereafter, when the first
horse passes the finish line 132, the relay 154 may
be actuated to start the clocks 16 and to initiate
the operation of the thermal time delay relay 164.
~ Only after the horses have passéd the finish line
for the first time does the relay (0{ close to per-
mit energizing of the relay 73. -Operation as

the horses pass the varicus fractional mile posts’

is the same as for a'mile race. When the horses
pass the finish line for the second time, the re-
. lay 13 is actuated to halt the clocks {8 and to light
the illuminated finish sign {823 in the same man-
ne’r’ as for a mile race.
) Opemtzon of the device for timing o mile and
one-sizteenth race

Prior to the start of a inile and one-sixteenth
race, the release buttons and switeh 94 are oper-
ated, as prior to a nine-sixteenths mile race, to
release the various relays and reset the clocks. In
* addition, the release push bution 182 may be
closed. momentarily to release the relay 178.

. The selector switch {38 is positioned to the

right. to light the signal lamp 395, to close the-

' relay 1716, and to energize the circuit 22. The
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operation. of the.relays. (44 and 147 during pas-
sage.of' the fruck. 126 and: the starting gate 12T
by the starting line 64 is the same as for the
nine-sizteenths mile race. After the starting gate:
12T has passed the starting line 16{; when a.
horse crosses the starting line, ‘the relay {18 may’
be aectuated to-start the clocks 18 and to initiate
the operalion of the thermal time delay relay 11. ..
After the horses have passed the finish line for
the first time; the operation of the device follows:

“the sequence set forth above for-a one mile race,.

time being recorded at the fractional mile posts
by: the sweep- second heands. 33-of “the clocks 16
and: the clocks 18 being stopped and: the sign.
lighted at the fi nish. of the' race:

. Conelusion - -

: As Will be apparent the timing device makes
it possible. for::the time at each of several
points about the track to be shown where readily.
visible to & large number of persons viewing a.
race while the race is in progress. The timing is
automatic and may be fully accurate. No Thuman:
factor enters the timing, and the timing may be.
much more accurate than is poss1b1e with manu-
ally operated. stop watches..” .

‘The tise of the time delay relays makes. 1t pos-.
sible to.record the timse of passage by the finish
line gt each of several times. at which horses
pass the finish line. The time delay relays per-
mit the timing relay 72 and the finish.relay 73.to .
be actuated only ‘after horses. have had time to.
pass the finish line. The delay permits horses:
which follow the first horse to pass .the finish
line without. affecting the relays. ‘The various
balk switches are provided for use ordinarily only:
when a horse balks at the finish line or at.a timing
post for an unduly long time, whereupon the ap-
propriate balk switch may be closed to prevent
premature operation of the timing device.

The use of the manually operated switch 94
for initiating the.operation of the time delay
relay {01 for timing a ‘mile and a. mile and one-

. sixteenth rdce makes it possible to'time longer

races with the device. For example, if a. mile and

a half race were to be timed, horses could be

started as for a mile race, but the horses ‘could.
be permitted to pass the finish line three times

before the switch 94 is closed. When a race of

more than g mile and one-sixteenth is to be timed, -
the switch 84 may be in two parts, one of which

may be a push button for energizing the release

coil 89 to release the relay 78, while the other

is a single throw switch for initiating the opera-

tion of the time delay relay 18{. For long races,

the time delay relay {8f may be started only after

the horses pass the finish line for the last time

prior to the finish of the race, while the release coil

99 may be energized each time the horses pass the

finish' line - for resetting the second hands 33

after the horses pass the finish line.

- The circuits 20 and 22 permit timing of a race

~which starts at a line other than the fnish

line. In the event that raceswere to be started at
additional peints, additional similar circuits may
be added for use at'starts at the additional points.
The device has been described particularly with
reference to the timing of races for nine-six~-
teenths mile, one mile, and a mile and one-six-
teenth on a half mile track. It will be apparent
that the device-may readily be adapted for tim-
ing raeces of other lengths and on tracks of var-
ious sizes.
- The device has been described particularly for
use with races in which a starting gate precedes
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horses along the track-at the start of a race, but
the device can also be used with equal effect for
timing races in which horses are started in other
manners.  If no starting gate is to precede ‘the
horses at a start, the circuits 21 and 22 may he
omitted, or the relays of the circuits 21 and 22
may be left closed and the clocks may be started
as the first horse crosses the starting line.

Many variations are possible in the construe-
tion-of the device, and the invention-is not-in-
tended to be limited by the foregoing detailed de-
‘seription and the drawings but only as setout
in the appended claims.

What is claimed is;

1. The combination of a device for timing a
race on a continuous track in which objects
cirele the track at least once and mechanism. for
energizing the timing device at a start of ‘a race
after starting apparatis crosses a starting line,
the mechanism for energizing the timing device
comprising, a first and a second photo-electric
device, means for directing a separate light beam
into each device, a first relay means- operable
when the light beam to the first photo-electric
device is broken, a second relay means for opera~
tion when the second light beam strikes said sec-
ond photo-electric device, said. second' relay
means being operable after operation of said first
relay means to energize the timing device, the

light beam to said second photo-electric device 3

crossing the track adjacent the starting line, the
light beam to the first photo-electric device being
at least as far along the track in the direction of
the race as the beam to the second photo-electric
device, the. distance along the track between
the light beams being less than the:length of
the starting apparatus, whereby-the first-relay
means is operated as ‘the starting apparatus
starts to cross the light heam to' the first photo~
electric device, and the second relay is operated
thereafter as the starting apparatus finishes
crossing the light beam to the- second photo-
electric device to energize the timing device, the
timing device comprising, a  time indicating
means, means for starting the time indicating
means when g first object passes the starting line
after overation of the second relay means, a time
delay relay startable when said time indicating
means is started, said time delay relay cperating
g sufficient time after the first object passes ths
starting line to permit all objects in the race to
clear a finish line for an initial time befcre op-
eration of said time delay relay, and means al
the finish line for stopping the time indicating
means, the means for stopping the time indicat-
ing means being operable after operation of the
time delay relay as obgects pass the finish line a
final time.

2. In a device for tumng a.race on a contxnuous
track in which objects circle a track a plurality
of times and where a starting line and a finish
line coincide, the combination of a photo-electric
device, means for directing a light beam into
said photo-electric device, said beam being at
the starting line for the race, a first relay oper-
able when the light beam is broken, a first time
jndicating means operable throughout the race
and a second time indicating means arrestable
at selected times during the race, means for
starting both said time indicating means upon
operation of said first relay, & first time delay
relay, said first time delay relay being started
upon operation of said first relay, said first time
delay relay operating a sufficient time after op-
eration of said first relay to permif all objects
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in the race to clear the. starting-line before the -
first. time delay-‘relay operates, a second relay
cperable ‘when the light beam is broken after:
operation. of the time delay relay to stop the’
arrestaple time indicating means without stop-
ping the first time indicating means, a second
time delay relay, manually operable means for™
restoring said arrestable time indicating means
in line with the first time indicating means- 'and:
for starting said second time delay relay, athird -
relay operable’ when the light- beam:is:broken,
said third relay being operable after operation.of
the second time delay relay, the first-time indi~
cating means being stopped upon operation of:!
said third relay to indicate the time of the race,.
2 plurality of cooperating light beams and:photo-
electric devices: disposed at ‘spaced lines: across..-
the track, a plurality of intermediate latch type. |
timing relays, one for-each -line, each' of 'said
intermediate timing relays being operable as-one
¢f the light beams is broken ‘to stop the arrest=

able time indicating means, ‘and means for re=. .

setting said intermediate timing- relays and.re-
storing said arrestable time; indicating means: in i
line ‘with the first time indicating means. ;
3.'In a device for timing a:race on. a con-i:
tinuous track. in- which race -objects  circle the -
track a plurality of times and where:a: starting;
line and a finish line coincide, the:combination
of . a. photo-electric device, 'means for directing: -
a'lisht beam into said photo-electric device, said

beam being at the starting line for ithe race, a::
first: relay operable’ when- the light “beam iis:r::

broken, a first time indicating: means operable g
throughout the race and a second time indicating::

race, means for starting both. said:time indi:
cating means upon -operation: of--said relay;:
first time delay relay, said first - timeidelayirelay:s

being started upon operation of -said: first:-relay,.:
said- first time delay relay-operating aisufficient . ..

time ‘after operation of said first relay to permit
all objects in the race to clear the starting line.
before said first time delay relay operates, a sec- -

ond.relay operable when the light beam is broken
after operation of the time delay relay to-stop. =

the arrestable time indicating means without: "
stopping the first time indicating means, a sec-
ond time delay relay, manually operable means
for restoring said arrestable time indieating.
means in line with the first time indicating
means and for starting said second time delay
relay, a third relay operable when the light beam
is broken, said third relay being operable after
operation of the second time delay. relay, the
first time indicating means being stopped upon
operation of said third relay to.indicate the time
of the race, a plurality of cooperating light heams
and photo-electric devices disposed at spaced
lines across the track, a plurality of intermediate
latch type timing relays, one for each line, each
of said intermediate timing relays being operable
ag one of the light beams is broken to stop the
arrestable time indicating means, manually
operated means for resetting said intermediate
timing relays and restoring said arrestable time
indicating means in line with the first time in-
dicating means, and manually operated  means
for preventing premature operation of said re-
lays.

4. In a device for timing a race on a contin- .
uous track in which objects circle the track &4t
least once, the combination. of a first photo-
electric device, means for directing a first light
beam into said photo-electric device, said beam
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being at-a:starting:line:for-the.race, a first re--
lay -operable: when: the  first- beam: is: broken, a-
first; time:indicating, means operable throughout:
the.race:and a:second: time: indicating: means:
arrestable:: at- selected time: during: the. race, 5
means: for. starting -both:said indicating means.
upon operation:of:said: first:relay; a- time- delay
relay; said- time: delay- relay-being- started. upon:-
operation of said first relay; said time delay relay
operating a:sufficient time after operation:of said 10
first: relay: to. permit' all objects. in. the: race-to
clear:a:finish:line: for :am.initial time. before said-
time: delay relay. operates;. a. second photo-elec-
tric device; means: for: directing a second beam’

of :light:into said’ second photo-electric - device, 15:

said second beam of light being-at-the finish line,
a .second ‘relay -operable when: the:second lisht-
beam.is-broken:after operation of the time:delay-
relay-to stop.the:first time indicating means-to

Indicate the-time of the-race, a.plurality of co~.20:

operating :photo-electrie devices-and light: beanis
across-the track disposed at spaced lines about
the-track, a.plurality of latch:type intermediate-
timing: relays; one for-each: line; each' of said’

intermediate timing relays being. operable as one. 25-

of-thelight beams is:broken-to-stop the arrestable
time: indicating means; and:means for-resetting
said  intermediate’ timing: relays -and: restoring-
said- arrestable” time:- indicating means:in: line:
with: the first time indicating: means:.

5. In:-a:device for-timing a: race on a.contin-

- ~-uous:track:in which objects-circle the:track at

least once; the.combination of a-first: photo-elec-..
trie device, means for directing a-first light beam:

into said ‘photo-electric: device; said beam: being- 35:

at a.starting line for:the race, a first relay opers..

. able-when the:first beam:is:broken;,- s first: time:
indicating means-operable: throughout:the race-

“and ‘a:second time-indicating-means arrestable:

at - selected’ times . during: the race, means for-40.

starting: both said:indicating means upon-oper=.
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atlon of -said: first.relay; a:time.delay-relay, said..
time delay, relay.being started: upon.operation of:.
said:first: relay,: said. time- delay: relay. operating:
a sufieient, time after operation:of. said first.re=-
lay:to. permit. all objects. in the race-to clear.a...
finish line:for an initial time-before said time-de~.
lay - relay -operates,. a;second. photo-electric. de-.-
vice, means: for-directing a.second.beam. of light,.
into. said.second. photo-electric device;.said. sec=
ond beam:of.light being. at-the finish:line; a .sec~..
ond. relay: operable. when: the:second:light: beam..
is. hroken after operation.of: the time:delay relay-
to stop the first time indicating: means. to.in--
dicate the time of the race, a:plurality, of co-
operating -photo-electrie deviees.and:light-beams
across:the:track disposed at.spaced.lines.about -
the.track; a-plurality of intermediate:latch=type::
timing - relays one:for:each.: line; each. of. said..
intermediate. t1m1ng relays::being. operable -as.
one: of: the: light. beams: is. broken. to.. -stop . the::
arrestable: time: indicating; means, manually.
operated. means. for.-resetting. said-intermediate -
timing relays and restoring:said arrestable.time.
indicating; means.in: line with. the first: time .in-+
dicating means; and.manually operated means:
for- preventing- premature-operation. of- said.re=.
lays..
IRA M. MALOTT-
HERBERT R. CRAWFORD..
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