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1.0 INTRODUCTION
The measuremeht of individual animal food intake fer grcup‘housed

amimals is of importance in many experimental designs. Obtaining such .
measurememts necessitates the use of some means.of feeding each animal
from an individual,vccntrolled-access feed box. The mcst effective solu—
tion to this problem to date has'Been the electronically—cchtrolled
1nd1v1dua1 feedlng gates descrlbed orlglnally by Slmpson (1968) and Broadbent
(1970) for use w1th cattle. hese gates are currently manufactured by
Calan Electronlcs Ltd., East Lothian, SCOuland (Flg._ 1). Canadian
- experience w1th the_Calan—Broadbent gates has 1nd1cated umreliable opera-
tiom;.primarily due to'tempefature extremes which caased freezing of the
eiectfomechanical doqr latch mechanism and also faiiure of operation'ef:
the eensing;and animal "key" electronics at low temperatures. Another
company, Valerlote Electronlcs Ltd., Guelph, Ontarlo, has de31gned a
- similar electron;c feedlng gate system. This report descrlbes only the
temperature characteriStics of the-Valerlote system s sen51ng and‘anlmal
ﬁkéyﬁ electfonicé,.since the electromechanical 1atch.portion of the
system is not'yet available. For properﬁsystem"etaluatich; the effects
of othef'factofs such as humidity, corrcsive gases, ruggedness, supply
vcltage variation, and "key" selectivity would have to be determined
for the comp}ete System. .
2.0 THE VALERIOTE SYSTEM

. Each animal gate subsystem consists of a sen51ng electronlc
doorlock unit (DLU) and a tuned "key" unit carried by the animal (Fig. 2)
A Each subsystem»operates as a frequency selective prcx1m1ty switch. Each
"key" is matched to a payticuiar door (DIU) and should only operate that

" door. ‘The planned total system capacity is 30 units with operating
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| frequencies from 7_tb approximately'BO Mhz, spaced at 5% intervals. The
»Véleriote.DLU haé an éffecti#e sensing area of about 19 by 19 cm square '
ih relatibn £o.the position of fhe "key" unit. -The bLU operates ﬁhen,the
"key" unit is within 8 cm from the center of the sénsing area or within
2 cm from the edges of theysenéing area, provided the plane of the "key"
unit is within 45 degrees to parallel with the plane of.the‘sensing'area. For
comparison, the Calan-Broadbent gate DIU has an efféctive‘senéing‘area.
of about 3 by 12 cm and operates with the key within 1 to 2 cm from the
sensing region. Also, the‘Calan—Broadbent key is designed for moﬁnting
on a'collar around the animal's neck, whereas the Valeriote‘ﬁkey" can
. be mounted either on the animal's face or suspended. from the animal's
neck. |
3.0 METHOD OF TESTING _ _ »

The variation of the frequeﬁcy of the DLﬁ'oséiliator;ana the
DIU output contfol voltage (TP2 on the Valeriote circuit diagram) with
temperéture was measured over a temperature fange from-—hO té llCPF,
the anticipated operating temperature range reQuirement. The DIU control
voltage would operate‘the eiecﬁromechanical door bolt and dri;er circuits
in the comﬁlete subSystém. One run.meaéured these parameters with the
"key" unit out of the électromagnetic circuit, ﬁhile.a‘éeCOnd'rﬁﬁ ﬁeasufed
these parameters with the "key" unit mounted (on a styrofoam cup) 10.5 cm
above the center of the DIU sensing area. The DIU was operated at 13.5
volts DC from a HP 6220B power supply; Frequency was measured with an
ERC Model 2705 frequency coun?er, accurate to .001%, Voltage was measured
with a Darcy Model 440 digital multimeter, and temperature wﬁs measured

with an Ircon digital thermocouple thermometer.
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The variation of the DIU oscillator frequency and output control
voltage with supply voltage was also measured.

4.0' RBSULTS |

.Fig. 3 indicates the variation of the DIU oscillator frequency
and output control voltage with temperature with the "key" unit out of
the circuit. Frequency variation from -AO to llCPF ambient’was about
O.hﬁ% of the nomlnal operatlng frequency. The output control voltage
var1ed about 2. 25% over the same temper“ture range. -

Flg. h'lndlcates the varlatlon of the DLU osclllator frequency
and output control voltage w1th temperature w1th the "key" unlt mounted |
lO.5 cm above ‘the center of the DIU sen51ng area. Frequency var1at10n

“from -40 to llO F amblent was about 0.66% of the nominal operating frequency.
The output control voltage var1ed from about 9. 2 volts at the h1gher
temperatures to about 3.2 volts at the lower temperatures, 1nd1cat1ng
1ncreased key dlstance sen51t1v1ty at the lower temperatures. There
appeared to be an anomaly 1n the temperature versus frequency and voltage
characterlstlcs below —20 F. This may have been due to lack of proper
temperature stablllzatlon at these temperatures in thls partlcular run.

Varlatlon of DIU osclllator frequency and output c0ntrol
voltage with supply voltage was alsO'measured at a constant temperature
of 75°F. The frequency varied.about 0.3% and the control voltage dropped
from 9.6,to.6.4>volts for a supply voltage change from 14 volts to 10.5
volts. |

Con51der1ng the above, the over-all DIU frequency varlatlon
over the ant1c1pated operating temperature range and supply voltage range
would be about 1%. Also, assuming the "key" unit is remote from:the

DI, the output control voltage would remain above 6.4 volts.



5.0 CONCLUSIONS.
With individual DIU frequencies spaced 5% from each other, the

frequericy variation of I% measured over a temperature range from -40 to '

110°F and a voltage.supply range from_lA to 10.5 volts would provide satis—
factory performance. Since the operating lower limit of the DIU output

control voltage is about 3.5 volts, the minimum of 6.4 volts measured

over the same temperature and supply voltage ranges with the "key" unit

out of the circuit would.also be satisfactory. The observed increased sensitivity "key",
at lower temperature, which caused the control voltage to drop to 3;2 volts with
the "key" unit ih the'circuit, should not affect reliable operation.
Although the portion of_the subsystem covered in this'report appeared_to

perate satisfactorily over the anticipated temperature and supply voltage
varlatlons, the complete system would have tested over the same operating
condltlons to determlne system rellablllty. In addltlon, the effects of |
other factors such as humldlty, corros1ve gases, vuggedness, and "key"
unit select1v1ty would have to be determlned for proper evaluatlon of

the complete system._
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Figure 1. Calan-Broadbent individual animal feeder gate.




Figure 2. Valeriote individual animal feeder gate, electronics only.



OUTPUT VOLTAGE

FREQUENCY (MHZ)

(VOLTS TP2)

100

——g-
x

@
o
-
ol
-4

|3.580'{

13.560 -

13.540 - I e ®

T
L
- @
[
]

13.520 -

——
-t

240 -20. o 20 40 60 . . 80 100

TEMPERATURE (°F)

Figure 3. Frequency and output voltage variation with temperature with "key" unit out of the circuit.
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Figure 4. 'Trequency and output voltage variation with temperature with "key" unit mounted llO.5 cm above DIU.
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