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To all whom it may concern:
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Be it known that I, OLIVER W. RANDOLPH
a citizen of the United States, residing at Me-
Clure, in the county of Henry and State of
Ohio, have invented a new and useful Im-

provementin Incubators, of which the follow- |

ing is a specification. |

My invention relates to an improvement in
incubators, and has for its object to provide
a simple and efficient device of the kind of
economical construction and operation, in

which uniform and evenly-distributed heat

and moisture are maintained, together with
thorough ventilation, and in which the eggs
may be readily and uniformly turned and

changed in position at intervals of time asre-
I accomplish these objects by con-

quired.

-structing an incubator as hereinafter de-
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scribed, clalmed and 111ustrated in the draw-
ings, in Whlchm—

Flﬂ'ure 1 is an isometric front view of an
incubator constructed in accordance with my
invention, partially broken away at the top
to show the interior of the weter—tank and
showing the heater attached. Fig. 21sa cross-
section of the same on the line X X of Fig. 1.
Fig. 3 is a longitudinal section of the same on
the lineY Y of Fig. 1.
view of the ew-trey Fw' 5 is a cross-sec-
tion of Fig. 4, showing one series of slatslow-

ered ; and Flﬂ' 6 is an isometric view of a

modlhed construction of my invention, in
which the hot air and gases of the la,mp are
used for heating the water in the tank.
Referring to the drawings, the incubator-
housing comprises an outer-casing 1 of suit-
able dimensions to receive therein an inner

casing 2, which is of reduced dimensions and

adapted to be freely inserted within the outer
casingand provide therewith when supported
and secured together by spacing-blocks 3 a
continuous space around the sides and bot-
tom of the inner casing. When the casing 2
2isthusinserted and secured within the outer
casing 1, the top edges-of the walls of the outer
casing 1 and top edges of the inner casing 2
are in the same plene whereby a common
plate 4 will form the top closure for both.

The housing thus formed is supported above

Pr

ground by means of standards or legs b, se-
cured to each corner of the ounter casing, and

Fig. 4 isan 1eometr1e_

: the front wall 7* of the mue_r casing there is
formed a common door-opening 8, extending

from the bottom 9 of the inner casing a suit-
able distance toward the top and having the
air-space between the outer and inner walls
around the opening closed by a frame 10.
The door-opening 8 is provided with a double

glazed door 11, hinged to the bottom portion

12 of the outer front wall, and is secured in a
closed position by means of a suitable latch
13. Near the top of the inner casing above
the door-opening there is secured to the in-
ner side of opposite walls cleats 14, adapted
to support a closed water-tank 15, which is

1of a size to fit within the inner casing and a

depth to provide for an air-space 16 between
the tank and the topclosure4 when thetank is
inserted within the top portion of the casing
and supported on the cleats. Thetank15thus
supported forms a top closure and heater for

theincubating-chamberbelow. Centralinthe

bottom of the tank is provided a circular open-
ing 16, preferably cireular, and arouad the
opening within the tank is seeured to the bot-
tom of the tank a wall 17, the top of the wall be-

ing also secured to the top of the tank, which
forms a top closure for the recessed chamber
thus formed above the incubating-chamber.
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Through diametric portions of the wall 17and

above the water-line 18 is extended a semicy-
lindrical open-ended trough 19, forming with
the top of the tank to which it is secured an

inclosed air-passage between opposwe por-

tions of the tank, and central of its length the
bottom of the troucrh 19 is provided with an
orifice 20; which is provlded with a suitable
stopper 21 for the purpose hereinafter stated.

The recessed chamber formed by the wall 17
i8 prowded with the air-inlet pipe 22, which,

entering the cylinder below the water-hne of
the tenk extends horizontally through the
ad,]d,cent eud wall of the tank and the inner-
casing wall, and thence vertlcelly downward
between the outer and inner walls of the
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housing and through the bottom of the outer .

C&Slﬂﬂ'

whereby any loss of heat through the exposed

By thus providing the tank with a |
eentra.l recessed chamber the heating-surface
of the tank is arranged mainly around the
exposed walls of the incubating-chamber,

I00

walls is compensated by radiation from the

in the front wall 6 of the outer casing and in | tenk and by admitting freeh heated air inte
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the recessed chamber central to the tank and
diffusing it from the center to the sides of
the incubating - chamber the temperature
throughout the incubating-chamber is main-
tained at an even degree by the convection of
heatcaused by thediffusion of fresh warm air.

23 1s a cylindrical water-heater having a
central flue 24 vertical therethrough, which
1s made tapering from the bottom toward the
top end and has its top portion projecting

above the top of the heater and provided with |

vents 25. In the topend of flue 24 is inserted
the cylindrical flue 26, baving its upper end
flanged outward and resting on the upper end
of flue 24, with the lower end extending down-
ward therein.- The heater 23 is supported,
with the top of the heater below the water-
line of the tank, by water-pipes 27 and 28, re-
spectively connected to the top and bottom
portions of the heater, the pipes 27 extending
through the walls of the outer and inner cas-
ings and into the tank different distances to-
ward the opposite end of the tank and on op-
posite sides of the recessed chamber formed
by thewall17 below the water-line of the tank
and pipe 28 through the bottom of the tank,
as shown in Fig. 1. DBelow the heater is pro-
vided a lamp- blaeket 29, hinged as a table-
leaf to the bottom of the casing 1 and sup-
ported in a horizontal position beneabh the
heater by the wire stays 30, stapled at one
end to the end of the casing and provided
with hooks at their free ends for engaging
suitable eye-staples in the leaf 29.

Within the Inner casing, resting edgewise
on the bottom and secured to the end walls
of the inner casing, are provided the cleats
31, upon which is movably mounted the egg-
tray 32, comprising the frame 33, having the
central fransverse bar 34, the Vertieally-mov—
able end bars 35, and the egg-slats 36, of a
length adapting them to be supported at one
end by an end bar 35 and at the opposite end
by the central cross-bar 34. The top edge of
the center bar and preferably also the top
edges of the end bars are provided with in-

- cuts 37 to recelve the slats at regular inter-

50

- resting lengthwise between two slats will
ot fall through.
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vals of a depth equal to the thickness of the
slats, and the intervals between the slat-

notches 37 are slightly less than the trans-

verse diameter of an egg, so that when the
slats 36 are mounted in the incuts an egg

The incuts 37 for the slats
may be omitted from the end bars 35 and re-
taining - pins 37* substituted therefor, the
ends of the slats being provided with saw-
cuts 37" to receive the pins. The end bars
35 are provided with vertical slots 38, in
alinement with bolt-holes 39 in the ends of

the frame 33, the holes being countersunk

in the outer faces of the ends of the tray-

- frame to receive the head of the threaded

bolts 40, which are provided with the nuts
41, by which the bars may be locked in a
raised position with their upper edges above

the level of the central cross-bar 84, where- |

785,015

by the outer ends of the slats 36, resting there-
on, may be elevated and the slats inclined
downward from their outer ends to the cen-
tral bar, as shown in Fig. 4. By loosening
the nuts of the bolts 40 the end bars 35 may
be lowered, as shown at one end of Fig. 5, to
level the slats 36. Above the cross-bar 34
and resting thereon and across the inner
ends of the slats 36 is provided the eross-bar
34¢, having opposite incuts 42 in the edges of
the bar coinciding with the slat intervals and
curved to coincide with the longitudinal
curve of an egg, whereby eggs placed length-
wise acrossthe intervals between the slats on
opposite sides of the central bar w1ll closely
approach.

To provide means or ventilating the egg-
chamber, there is provided the bifurcated
pipe 43, located in the air-space between the
rear walls of the inner and outer casings
and having the .ends 44 of the bifurcations
opening from the space below the egg-tray
and the top end extended as a flue through
the top of the casing.

The heater 23 1s so located as to be filled
with water when the water-tank has been
filled to the water-line 18 through the fill-
ing-pipe 45, and the water is heated by a suit-
able lamp (not shown) having a chimney
adapted to be inserted in the Iowel end of
flue 24 of the heater.

To regulate the heat of the incubator, the

top of the flue 26 1s provided with a damper

46, attached tothe lever 47, which is suitably
fulecrumed and weighted at the opposite end
to counterbalance the damper in a position
closing the flue 26. Between the fulerum of
the lever and the damperisalso attached the
rod 48 of a thermostat 49, located in the egg-
chamber, the rod 48 passing through a pipe
50, extendmcr vertically through the tops of
the casing and tank. When the flue 26 is
closed by the damper 46, the vents 25 in the

top of flue 24 provide au exit for the gases:

and a normal draftfor the lamp without per-

mitting too-rapid escape of the heat, thereby

utilizing the heat generated by the lamp to
heat the water in the heater.

Thus constructed, when the water-tank is
filled to the water-line and the egg-tray is
filled with eggs placed side by side transverse

the intervals between the slats, an equal

number in each interval, with the outer ends
of the slats elevated, as shown in Ifig. 4, the
lamp being lighted, the operation Will be as
follows: As the water in the heater becomes
heated a circulation of water will be estab-
lished through pipes 27 from the heater to
the tank and from the tank back to the
heater by pipe 28, whereby the temperature
of the water 1s raised until the temperature
of the egg-chamber is raised to the degree at
which the thermostat operates to open the
flue-damper, thereby allowing the escape of

increase of the degree of heat of the water
and in the egg-chamber, If the femperature
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“the heat of the lamp and preventing a further -
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the air which escapes by pipe 49.
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of heat of the. water to be increased.
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of the egg-chamber falls, the thermostat will | with the slats when inclined as -showri in Fig.

closethedamper,and therebycausethe degree

circulation of the water from the heater to the
tank and back to the heater maintains the
water in the tank at a uniform temperature

in all parts of the tank, whereby all parts of

the egg-chamber are maintained at a uniform

temperature, and by means of the thermostat

the temperature inthe chamberis maintained
at or about a predetermined degree. The
daily turningof all the eggs is readily accom-
plished by drawing out the egg-tray and lift-
ing out the eggs in each slat interval that lies
next the central bar and placing it at the
outer end of the line of eggs in that interval.
In making this change each of the other eggs
in thatinterval will roll one-half a turn down
the incline of the slats, whereby all of the
eggs in the tray will be daily ¢changed in loca-

tion as well as turned over, and thereby pro-

viding that each egg in each interval shall
during the period ofincubation have occupied
for an equal length of time the same position
that each of the other eggs in the interval
originally occupied. After the airin the in-
cubator has become heated to the bottom a
thorough ventilation of the ineubator is also
secured by the pipes 43 and 22, as when the
air has become heated in the bottom of the
chamber it will flow out through the openings

of the bifurcations of pipe 43 at the bottom |

of the incubator and establish a flow of air
therefrom, which will carry with it the efflu-
via of the warmed eggs, the outward flow
from the bottom of the chamber, together

with the heating of the air in the portion of -

the pipe 22 submerged in the heated water of
the tank, establishing a flow of warm air into

the chamber through the pipe 22 to replace
For the

first eighteen days of the incubating period

the moisture of the air admitted to the egg- |

chamber will ordinarily be sufficient to pre-
vent evaporation of the water from the eggs
in the progress of incubation, at the end of
which period or at any time prior thereto
when the air lacks moisture by removing the
stopper 21 from the bottom of the trough 19
heated vapor from the tank will be ddmitted
to the cylinder 17 and thence be diifused
throughout the egg-chamber and supply the
additional moisture required. Attheend of
the eighteen-day period the end bars 3o of the
tray are lowered to level the slats and the
eggs are turned lengthwise of the slat inter-

vals, so that when on or about the twenty-

first day the chicks are hatched they drop

-fhrough between the slats to the floor of the

ege-chamber below, while for the most part
the egg-shells are retained by the slats, thus

~allowing freedom of movement of the newly-

hatehed chicks, unimpeded by the shells or

slats.
side of the egg-tray frame is cut away from

the ends toward the center on lines parallel | porting bar having top incuts to receive the

The

Preferably the top portion of the front |

!

5, in order that the eggs may all be visible
through the glass of the door. |

In Fig. 6 is shown an incubator having a

7C

modified form of heater, in which the water

in the tank is heated by the gases of the

lamp conducted through a filne-pipe 51, sub-

merged in the water of the tank and extend-
ing around the margin of the bottom of the
tank, said pipe being connected to the flue
of the heater at one end and having the exit
end upturned to increase the draft. In this
form of heater the pipes 27 and 28 and the
vents 25 and the flues 26 are omitied and the

75
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water-space around the flue 24 is used as an

air-space to diminish the heat radiation from
the flue. In this form of heater the damper

46 normally closes the top of flue 24 instead

of flue 26, as in the water-heater, the con-

struction and operation of the heat-regulator

being the same as for the water-heater. -
What I claim to be new is— -
1. In an incubator, the combination with a
housing provided with means of heating the
housing, of an egg-tray movably supported

as a drawer within the housing and compris- |

ing an open frame provided with transverse
slat-supporting bars at the ends and center of
the frame; and slats supported thereon at
uniform intervals throughout the area of the
frame and upwardly inclined from the cen-
tral bar to the end bars. |

2. In an incubator, the combination with a

housing provided with means of heating the
housing, of an egg-tray movably supported
as a drawer within the housing and compris-

ing an open frame provided with slats ar-

ranged at uniform intervals in opposite se-

ries, the slats of each series having a common

fixed support at one end and a vertically-
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movable support at the opposite end, adapt-

ed to simultaneously raise or lower the ends
of the slats resting on the movable support,

and support the slats in an inclined or level

position.

3. In an incubator, the combination withr_a. |

housing provided with means of heating the

I'10

housing, of an egg-tray movably supported

as a drawer within the housing and compris-

115 -

ing an open frame having a fixed central

transverse bar and vertically-movable end

bars parallel with a central bar; slats spaced
at uniform intervals throughout the area of
the frame having their outer ends supported

‘120

on a movable end bar of the frame and the

opposite end by the central bar; means fo
support the end bars in raised position in-
clining the slats downward toward the cen-
tral bar from each end of the frame or in a

lowered position adapted to level the slats;

and means of retaining the slats at such in-
tervalsineither positionand during the move-
ment of the end bars. | | |

4. In an incubator, the combination with
an egg-tray, of a central transverse slat-sup-

126
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slats at uniform intervals and curved incuts [ ber, of a water-heating tank supported in the 25

in opposite sides of the interval portions sub-
stantially as and for purposes seti forth.

5. In an incubator, the combination with a
double-walled housing having its lower inte-
rior space adapted for an incubating-cham-
ber, of a water-heating tank supported in the
top of the housing and having an upwardly-
recessed chamber to form a dome-space cen-
trally above the incubating-chamber and ar-
range the heating-surface of the tank around
the exposed walls thereof, a vapor-inlet from
the tank into the dome-space provided with
a detachable closure, an air-inlet extending
from below the housing through the water in
the tank into the dome-space, a ventilator-
flue between the walls of the housing extend-
ing from outlets from the lower part of the
incubating-chamber through the top of the
housing, and means for heating the water in
the tank.

6. In an incubator, the combination with a
double-walled housing having its lower inte-

rior space adapted for an incubating-cham- |

736,015

top of the housing and having an upwardly-
recessed chamber to form a dome-space above
theincubating-chamberand arrange the heat-
ing-surface of the tank around the exposed
walls thereof, a vapor-inlet from the tank
into the dome-space provided with a detach-
able closure, an air-inlet extending from be-
low the housing through the water in the tank
intothedome-space, a ventilator-flue between
the walls of the housing extending from out-
lets from the lower part of the incubating-

chamber through the top of the housing,

means for heating the water in the tank, and
meauns for automatically maintaining a uni-
form degree of heat in the incubating-cham-
ber. |

In witness whereof I have hereunto set my
hand this 26th day of August, A. D. 1902.

OLIVER W. RANDOLPH.

Witnesses:
WM. NELSON,
W. T. HITCHCOCK.
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