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INTRODUCTION

With increased use of the loose
housing system of handling livestock,
adequate watering facilities become
more difficult to provide. Yung (2)
reports that heat is only required to
keep water from freezing, it does not
need to be warmed. Considering the
availability of hydro power on farms,
together with its convenience and rel
atively low cost as compared to other
methods of heating, electricity merits
consideration for this purpose.

1948 - 1951 TESTS

During the winter periods from
1948 to 1951, G. L. Shanks (1) tested
different types of electric heaters in
regular 120-gallon galvanized stock
watering tanks placed outdoors to
determine their ability to prevent ice
forming on the water surface. The
heaters tested included:

A. Immersion heaters of the screw

in type with and without thermostats.
These required a fitting brazed to
the tank near the bottom.

B. Floating heaters of the screw in
type with and without thermostats.

C. Strap heaters on the outside of
the tank.

D. Lead covered hot bed cable on

the outside and underneath the tank.

The tests indicated that:

1. Almost any type of electric water
heater could be successfully used.

2. Adequate insulation (6 inches)
protected from moisture is neces
sary to reduce the cost of the heat
ers and also operating costs.

3. The tank should be kept covered
as much as possible.

4. Heaters ordinarily sold are of high
er wattage than necessary thus re
quiring a thermostat for control.
Both these factors increase first

cost.

5. The tank should be protected from
winds.

6. Drinking water over 40° F. for
livestock is costly to provide and
not justified by research.

MATERIALS AND METHODS

1957 Tests

Many ot the heaters used in pre
vious tests required some extra work
to connect to the tank. A heat lamp
was not included in the previous
tests and does not have this disadvan
tage. Heat lamps are inexpensive and
easily obtained. They are also quite
an efficient source of heat.

Two, 250 watt heat lamps were
mounted in porcelain sockets in in
dividual metal containers about (i
inches in diameter. These were in
turn placed in larger galvanized con
tainers with space allowed for 2 inches
fiberglas or rockwool insulation be
tween. The two lamps were then
mounted over two large circular open
ings in the centre section of the tank
cover, as shown in Fig. 1. Both lamps
were connected through a meter and
through a separate fuse box to the
current supply. A recording thermo
meter was used to record water tem

perature.

Figure I. Insulated tank and heaters used in tank
heater experiment. End covers are removed.
One heater unit is on its side to show construc
tion.

The tank was kept completely cov
ered at night as in the previous tests,
and about 1/3 of the cover opened
for about 8-9 hours during the day,
during which time livestock would
drink. The tank was located on the
South side of the Agricultural Engin
eering Building, hence was sheltered
from the North wind. In previous
tests, the heaters were switched off
during the day. In 1957 tests, how
ever, only one heat lamp was used,
but it was left on continuously. The
second lamp was provided in case
more heat was needed during extreme
weather.

DISCUSSION

Though only one 250 watt lamp
was used at any time the tank re
mained free enough of ice for stock
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to drink during the months of Janu
ary, February and March of 1957. In
the coldest weather when the water

temperature lowered to 41° about Vz"
of ice formed at the ends of the
tank during the day with slightly
more at the open end. During the
night with the tank covered some of
the ice melted. It was never too thick
for livestock to break.

With some method of circulating
the water, ice would probably not
have formed but a suitable method
would be difficult to arrange and
likely be more costly than extra heat.

Considerable condensation and
frost collected on the underside of
the insulated cover. In practice, this
should have at least two coats of some
good moisture proof paint to prevent
absorption of moisture.

It should be noted that any water
added to replace that consumed by
livestock would be at least 41° or
over. Hence, no more heat would ac
tually be needed than was used in
the tests recorded.

During the tests, the cement around
the base of one heat lamp failed when
the bulb was removed. This may have
been a defect, or it may be that the
cement should be protected from the
condensation which forms around the
lamps and on the inside of the con
tainers, or a different cement should
be used. White glass bulbs were used.
It is possible that red glass bulbs
are constructed differently.

RESULTS

The variation in tank temperature
using the procedure described, as
compared to outside temperatures ob-

Figure 2. Chart of winter temperatures.
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CONCLUSIONS

Except for the bulb failure men
tioned, which would likely not hap
pen unless the bulbs were disturbed,
it would appear that heat lamps are
quite satisiactory as a means of pre
venting livestock watering tanks from
freezing. It is significant that, al
though the outside temperatures may
vary from 40-50 degrees F. within a
day or two, the water temperature
changes but very slowly. Using tanks
and heaters similar to those described

temperatures would need to be well
below zero for several days before
ice might be thicker than livestock
could break. Current consumption
will not be excessive if tanks are prop
erly insulated and properly managed.
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mining power requirements of farm
machinery. If it is necessary to meas
ure torque such as in self-propelled
equipment, it is the only successful
method. The necessary amplifiers and
oscillograph are unfortunately quite
expensive, however, due to their ex
treme flexibility they can be used
for many other measurements than
draft and torque. A large number of
functional characteristics of farm ma

chinery can be recorded in like man
ner to draft, such as depth of tillage
and resulting soil tilth or density. The
limitation is in the design of suitable
transducers. As the scientific testing
of farm machinery progresses, these
transducers will be developed.

The electronic integrator is an ex
tremely useful addition to the re
cording equipment for extending the
evaluation of not only draft and
torque, but all measurements of phys
ical phenomena as can be converted
by a transducer.
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The pigs in the litter appeared
healthy but it could not be con
cluded that they were in better
health than pigs in the main far
rowing barn. They were observed
outside in the gilt exercising area
on different occasions, particularly
when the sun was shining.

2. Cleaning out operations in both
units were difficult due to the
design of the structure and limited
space available.

3. Handling of small pigs for inocu
lation, vaccination, notching, etc.,
required the operator to work in
very close quarters.

4. Water had to be warmed and
placed in an individual trough for
sows in each structure. Ice forma
tion was encountered which re
quired melting with resulting ad
ditional labor in caring for the
sow and litter.

An individual unit would not war
rant expenditure in an electrically
heated water bowl.

CONCLUSIONS

1. Portable farrowing units of the
type tested are superior to many
existing farm buildings which are
used for farrowing sows but are
inferior to a properly designed and
equipped farrowing barn.

2. Units of this design will provide
economical housing for a farmer
raising a few litters per year, par
ticularly if farrowing is planned
during the summer months.
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3. Outside temperatures during win
ter farrowing were in the range
of 5° F. to 9° F. Inside tempera
tures during the same period were
76° F. to 84° F. The minimum de

sired temperature in a farrowing
barn is 60° F. Based on the results

obtained so far, it is not feasible
to operate these units at tempera
tures below 0° F. Much lower tem

peratures are frequently experi
enced during the winter months
in Manitoba.

4. The nervousness and hyper excit
ability of some sows made it im
possible for one man to manage
them.

5. Piglet losses due to freezing is a
problem, especially in the unin
sulated units. No conclusions can

be drawn from the one litter far

rowed in the insulated unit.

6. Some change in design may have
to be made to facilitate cleaning
(a smalt door may be the answer).

7. Some of the smaller sows were able

to lie with their back to the hover

area. (A change in design may be
of some advantage.)

8. A thermostat would be desirable
to control hover temperature.

9. Two of these portable farrowing
units were constructed and used
at Iowa State University. The gen

eral feeling at Iowa State was that
the portable unit provided rather
satisiactory shelter when compared
with other individual units.
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