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Foreword

An increasing number of individuals are becoming engaged in the incubation
and hatching of eggs of domestic birds. Often their interest in incubation
stems from a desire to maintain a small home flock to produce eggs for home
use or to maintain and develop a flock of “fancy” birds as a hobby. Others
are interested in incubation as a class or science project or class demonstra-
tion.

This circular is designed to assist those who want to incubate a small number
of eggs. It includes general principles concerning the care and incubation of
hatching eggs. When appropriate, special comments are made about the
peculiarities of certain species.



Incubating Eggs of Domestic Birds

Sanitation

Lack of sanitation is often the cause of poor hatchability and high
mortality in chicks. Hatching eggs should be clean and kept in a sanitary
room, and incubators should be thoroughly cleaned and disinfected before
eggs are placed in them. Do not wash hatching eggs. After each hatch,
remove all down and dirt from the incubator and clean and disinfect the
interior of the machine as well as the egg trays. The large, forced-air incuba-
tors are usually disinfected by fumigation with formalin.

Keep the room in which the incubators are operated clean at all times and
disinfect whenever possible.

Care of Hatching Eggs

Gather Often

Hatching eggs should be gathered several times each day, especially
during extreme cold or hot weather. If the eggs are dirty, dry clean or wipe
them with a damp cloth, but do not wash them except under certain very
important conditions. Do not set extremely dirty eggs in the incubator
because they may rot and cause other eggs to rot.

Slant and Turn Eggs

Hatching eggs should not be stored for more than about 10 days before
they are set. Store them with th@all end downand slanted at an angle of
30-45 degrees. If the eggs are to be held for several days before setting, turn
them twice each day.
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Store eggs at an angle and turn twice daily.
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Store Eggs in Cool, Damp Room

Hatching eggs should be stored in a cool, damp room. Temperature of
the room should be 55-66, and the relative humidity should be 70-75%
(wet-bulb reading of 50-5Z).

Before the eggs are set in the incubator, remove them from the cool room
and allow to warm to ordinary room temperature (70H)5

50 °F

. '_q'l )

55 °F
Cotton gauze

Water

Egg room temperature Egg room humidity
(dry-bulb) (wet-bulb)

Incubation

Forced-Air Incubators
Most of today’s large incubators are the forced-air type. They have fans
that circulate the air in the incubator and around the eggs.

Manufacturers of these incubators usually provide operating instructions
for each particular type of incubator. If you do not have operating instruc-
tions for your particular incubator, the chart on pages 6 and 7 gives brief
instructions which should be satisfactory.



For most eggs the incubating temperature varies frdm°®to 99/4 °F
in forced-air incubators. This temperature should be maintained until the last
3 or 4 days before the young hatch. At this time, the temperature can be
lowered to 982 to 99°F, depending on the type of eggs you are incubating.

Humidity in the incubator varies from 83 to 88 (wet bulb), depending
on the type of eggs you are incubating. Maintain this level of humidity until
the last 3 or 4 days before hatching. At this time increase the humidity to 90-
95 °F (wet bulb). And check regularly wet-bulb thermometers to be sure that
the bulb is covered with a wet wick.

Ventilation in the incubator is very important. Without proper ventilation
the embryo will suffocate. Ventilation instructions are given in the chart on
pages 6 and 7.

Still-Air Incubators

Most still-air incubators are small, but some may hold up to 100 eggs or
more. As they do not have fans in them, air does not circulate as it does in
the forced-air incubators. Therefore the operating temperature for still-air
incubators is higher than for forced-air incubators.

In general, the operating temperature ranges frorf21101102/ °F until
the last 3 or 4 days before hatching. At this time, reduce the temperature to
100Y2 to 102°F, depending on the type of eggs you are incubating. The chart
on pages 6 and 7 is designed for forced-air incubators but may be used for
still-air incubators by adding 2 or°§ to the recommended operating tem-
peratures.

Humidity in still-air incubators is supplied by evaporation from a water
pan. Water should be kept in the pan at all times. When adding water to the
pan, be sure it iwarm water. If the humidity is not high enough, a large
sponge placed in the water pan will provide more evaporation surface.

The incubator should have holes to exhaust stale air and intake fresh air.
Those without ventilation holes should be opened for 5 minutes twice each
day. If adequate ventilation is not provided, the embryos will suffocate.



Turn Eggs During Incubation

During incubation turn the eggs at least four times per day. Large
machines include automatic or mechanical turning. If such a machine is
used, it should be checked to make sure all trays are turning properly. If the
eggs are not turned during the night, they should be turned late in the evening
and early in the morning. When the eggs are set on their end, they should be
slanted from one direction to the opposite — if they are lying flat, they should
be turned from one side to the opposite.

Marking one side of the egg will help you keep track of which eggs have
or have not been turned in hand turning. The eggs need not be turned during
the last 3 days of the incubation period. But turning is most important during
the first few days of incubation.

Turn Turn
e T Ty
TOP BOTTOM
BOTTOM TOP
Small end stays down Turning eggs set flat

Turning eggs set on end

Styrofoam Incubator and Construction Details

A simple inexpensive still-air incubator can be constructed from a
styrofoam ice chest. The exact size of the ice chest to be used will depend on
the number of eggs to be incubated at one time and the size of chest avail-
able.

Heat

Heat is provided by two 40-watt light bulbs mounted in porcelain sock-
ets. The amount of heat is controlled by a wafer-type thermostat with a snap-
action switch. This thermostat can be purchased, or one can be taken from an
old electric brooder.



One porcelain socket is mounted inside each end of the ice chest about 3"
below the top edge. The thermostat is mounted on one side of the chest
about 2" below the top edge with the wafer on the inside and the adjuster on
the outside. Using large diameter washers on the screws or bolts for mount-
ing the porcelain sockets will help prevent breaking the styrofoam.

The porcelain sockets are wired in parallel, not series, so that each light
will burn independently of each other (see wiring sketch). All wire contacts
should be covered for safety.

Thermostat

Electric Wire

- - 110-Volt

I U

Light Light Outlet

Wiring Sketch

Humidity

Humidity can be supplied from a pan of water placed in the bottom of the
ice chest. A cake pan approximateh'ldeep is sufficient. The dimensions
of the cake pan should be somewhat smaller than those of the ice chest so
that it may be easily removed.

Egg Tray

A simple egg tray or platform can be made fféthhardware cloth or
welded wire. Cut a piece of hardware cloth so that its dimensions are 6"
longer and 6" wider than thiside dimensions of the bottom of the ice
chest. Cut a 3" square out of each corner of the hardware cloth and bend the
projecting pieces so they form legs. Trim the rough edges and cover them
with tape so they will not puncture the styrofoam. The platform should fit
loosely over and around the water pan so it may be easily removed. Do not
allow room for chicks to get out of tray into water pan, as they will drown.



Incubator Period and Incubator Operation for Eggs of Domestic Birds

Chicken
and Muscovy Bobwhite| Coturnix | Chukar

Requirements Bantam| Turkey | Duck Duck Goose | Guinea| Pheasant Peafowl  Quall Quail | Partridge Grouse  Pigeon
Incubation Period (days) 21 28 28 35-3f 28-34 28 23-28 28430 23124 17 23-24 25 17
Forced-Air Operating
Temperature
(degrees F, dry bulb) 99 99Y4 99Y> 99Y> 99Y4 9%/4 9%/4 99Y4 9%/4 9%/4 9%/4 9%/4 9%/4
Humidity
(degrees F, wet bulb) 85-87 83-8% 84-86 84-86 86-88 83485 86188 83-85 84-86 84-86 30-82 82-86 84-86
Do Not Turn Eggs After 19thday 25thday 25thday 3lstday 25thday 25thday 21stday 2bthday 21stday [5thday |21stday | 22nd day 15t
Operating Temperature
During Last 3 Days
of Incubation
(degrees F, dry bulb) 99 98 984 984 98> 99 99 98/> 99 99 99 99 99
Humidity During Last 3
Days of Incubation
(degrees F, wet bulb) 90-94 90-94 90-94 90-94 906-94 90-94 92-95 90-94 90-94 90-94 90-94 90-94 90-94
Open Ventilation Holes
One-Fourth 10thday 14thddy 12thday 15thday 1stday 14thday 12thday 14thday 1Rthday 8thday |l12thday |12thday 8th
Open Ventilation Holes
Further if Needed to
Control Temperature 18thday 25thday 25thday 30thjday 25thday 24thday 20thday 2bthday 20thday [14thday |20thday | 21stday 14t

1t has been reported that duck eggs hatch better in still-air incubators than in forced-air incubators.

%For still-air incubators add 2<% to the recommended operating temperatures.

3Better hatchability may be obtained if goose eggs are sprinkled with warm water or dipped in lukewarm water for half a minute each day during the last half of the incubation period.
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Egg Tray

Ventilation

Ventilation can be provided through small holes in the sides of the ice
chest. A sharp round instrument, such as a pencil, will be satisfactory for
making the holes. Twist the instrument and push gently through the
styrofoam being careful not to break the sides of the chest. To prevent the
styrofoam from flaking and filling the holes, heat a large nail and sear the

surface.

. /4" Hol

Make a total of 16 holes approxi- ,/4 0168 \
mately/s" in diameter. On each side E' *N ’
of the chest make four holes approxi- o H . —
mately 2" from the top and four holes
approximately 3" from the bottom. . . |j‘ 4 "!.T
Space the holes approximately 4" .
apart. e

Styrofoam Ice Chest

Window

A window is not necessary, but it will allow you to make observations
without removing the top and causing a change in temperature and humidity.



Place a piece of glass on top of the ice chest. Make'a"cdéep
around the outside edges of the glag®-not cut through the top of the
chest. Remove the glass and draw a fhginside of the cuts. Following
this line, cut all the way through the top of the chest and discard the piece cut
out. Around the inside edges of the opening, draw alihrom the top of
the chest. Cut along this line to a depth (aB@0)tthat meets the original
cut and a strip can be lifted out. Place the glass in the recessed area and
secure it with strips of tape around the edges of the glass.

Test the Incubator

The ice chest is now an incubator. Fill the water pan approximately half
full with warm water and place it in the bottom of the incubator. Place the
egg tray over the water pan. An incubator thermometer can be placed on the
egg tray or attached to the inside of the incubator so that the bulb is about 1"
above the egg tray. Place the top on the incubator and plug the lead cord into
a 110-volt outlet. Adjust the temperature control bolt until the lights go on.
Continue to adjust the temperature control bolt until the thermometer indi-
cates the desired temperature.

Still-Air Incubator and Construction Details

A more sophisticated still-air incubator can be constructed from low-cost
material. If all materials for the illustrated model are purchased, the cost
should not be more than $8.00 or $9.00. The illustrations show plans for a
simple incubator. Essentially, one consists of a box or container with provi-
sions for controlling heat, a supply of water to prevent the eggs from drying
out, and a slight amount of ventilation.

Materials

The box or container can be constructetbfwvaterproof plywood or
other available material. A sheet 2 feet x 4 feet will provide a box 12" x 12"
x 16". Slight alterations of sizes to accommodate other materials can be
made without affecting the utility of the incubator.



Step 1 o

-+—— Top of styrofoam ice chest

Glass

Make cut /4" deep around the
outside edges of the glass

\'_'_\.___I"—“

Step 2 Remove Glass

—_—T

rew====-5 | ~ Cutaround glass from step 1
Step 3 l t?

1 = =

1 14

1 |

I' : Line drawn ¥/4" inside of the cut made

| | around the glass. Cut along this line

' ! all the way through the top and

{ Ji discard the piece cut out.

Cut around glass from step 1

Step 4

Line '/4" from top. Make
horizontal cut to original cut in
step 1. Remove strip and insert

\ glass.
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Heat

Heat is provided from two 40-watt light bulbs mounted in porcelain
sockets. The amount of heat is controlled by a wafer-type thermostat with a
shap-action switch. This thermostat can be purchased or one can be taken
from an old electric brooder.

Water or Humidity
Humidity can be supplied from a pan half the size of the floor area
placed in the bottom of the incubator.

Ventilation

The proper ventilation of the incubator is most important. Theré&ds a
inlet at each end between the level of the eggs and the water pan. Two outlets
%s" in size are provided, one in the front door and one in the rear wall. It is
important to restrict the outlet one-half by pasting tape over half of the hole.
When the first chick has hatched, remove the tape from both outlets. This
will increase the rate of air flow.

Wiring
All contacts are to be covered for safety. The porcelain sockets are wired
in parallel, not series, so that each light will burn independently of the other.

List of Materials

2 ft x 4 ft sheet exterior plywood

12" x 16" piece double-strength glass
— 8" x 12" piece double-strength glass
12" x 16" piecé/s" hardware cloth
pair small hinges

— hook-and-eye fasteners

porcelain sockets

wafer-type thermostat

12-ft lamp cord

1 - 9"x11"x 12" cake pan

1 — incubator thermometer
Miscellaneous nails, screws, and tape
Foam rubberi(s" x 2") 56 running inches

PR NONNRRPRRRRE
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Incubator
(without hardware)

12" x 16" Double
Strength Glass

iy Knob
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- oim Egg Holder
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To Socket
BACK

/4" Hardward Cloth
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