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7o all whone ic 0, CONnCErn.:

bBeit known that I, JOHN W. SAUER, a 01111-_

zen of the United St&tes residing at Trot-

wood, 1n the county of Montgomery and State

of Ohio, have invented certain new and use-
fualImprovements in Incabators; and I do de-

clarethe following tobeafull, clear, and exact

deseription of the invention, such as will en-
able othersskilled in the art to which itapper-
tains to make and use the same, reference
being had to the accompanying drawings, and
tothe characters of reference marked there-
on, which form a part of this specification.

Thisinventionrelatesto new and usefulim-

provements in-incubators and possesses the
features hereinafter deseribed and claimed.

The objects of the invention are, first, to
provide means for heating the wa,ter whwh
is introduced to the heat- radmtmﬂ' system at
the top of the egg-chamber in such a manner
that a uniform temperature can be main-
tained within said chamberirrespective of the
varying temperature of the surrounding or
outside air; secondly, to provide means for
sealing the flues or heating-chambers from
the egg-chamber, so that none of the fumes
or gases will be permitted to find their way
into said egg-chamber; thirdly, to provide
proper connections of the thermostat with
the lever that controls the damper above the
heater, so that any movement of the lid or
cover of the incubator, which might be due
to any variations caused by heat or moisture
within the egg-chamber, will not affect the po-
sition of the thermostat relatively to the le-
ver which supports the damper.

Preceding a more detailed desecription of
my invention, reference ismade to the accom-
panying dmwings, of which— |

Kigure 1 is a vertical mid-sectional longitu-

dinal elevation illustrating my improved in-

cubator, the same being taken on the line x
of Fig. 2. FHig. 2 is a top plan view of the
same Wlth the cover or lid removed, showing
the interior arrangement of the hob-watel-
circulating tubes or radiators. Fig. 3 is a
horizontal sectional view through the upper

portion of the heater on the line 7 v of Fig.
, an enlarged sectional view of a por-

1; Fig. 4
tion of the lid or cover, showing the connec-
tions of a portion of the thermostat-fixtures.

| coming air,

| Fig. 5 is a perspective view showing the fronb |

of the incubator.

In the following detmled deseuptmn simi-
lar reference chdractel s indicate correspond-
ing partsinthe several views of thedrawings.

1 designates the body of the incubator, and
1’ the cover or lid thereof, which is secured
thereto by screws or any other suitable man-

ner.

3 is an egg-chamber in the interior of said
body above the egg-tray 2, said egg-tray be-
ing supported on supports 30 above the chick
trmv or nursery 4.

16 designates a ventilating-duct thlouﬁ*h
which the initial supply of a’ommphel ¢ alr is
introduced to the air-echamberand from there
is drawn down between the eggs 5 (shown
in dotted lines) to the nursery-compartment
4, as indicated by the various arrows. The
air thus drawn down into said compartment
passes through wire network or any other
suitable fabrie 2" having the necessary open-
ings to admit of the passage of air and which
forms the bottom of the egg-tray. T'he ven-
tilation thus produced in the egg-chamber 3
and nursery-compartment 4 passes through
ventilation-openings 6 in the supports 30 and
thence throuwh chamber 7 and out through
exit-opening 7. It will be understood that the
ventilation- openmgs 6 in the supports 30 are
of a suitable number to admit of a free and
easy circulation of air throughout the interior
of the incubator.

The air-duct 16 is in close prommlty to the
heater, (which will presently be described,) so
that-the air entering said duct is subjected
to a suitable heat to raise its temperature
before it enters the egg-chamber. The prop-

erly-heated air thus entering through said
“duct finds its way to the interior of the egg-

chamber in proximity to the hot-water pipes

or radiators 10 and is increased to suitable
extent thereby, so as to bring the tempera-

ture of said incoming air slightly above the
temperature of the air within the egg-cham-
ber. The warm air thus entering the egg-
chamber

3, coming in contact, as befme_
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stated, with the air in said egy- ehamber of a
lower tempera_tme, the tendency will be to
slightly reduce the temperature of said in-
and thus cause a downward cur-
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rent through the egg-tray into the nursery-
compartment below. It is therefore clear
that whatever foul air or gases are contained
within the egg-chamber will be drawn down
and out through the ventilation- -openings 6
and out thloufrh the duet 7 and the exit-
opening 7', thus maintaining within the incu-
bator a constant supply of pure warm air.

The rear wall 31 above the egg-chamber is

heated by radiation of the heated air within
sald chamber. Therefore, this wall being
warmer than the parts surrounding the open-
ings 6 in the nursery, there will be ecaused
an upward flow of the air through the duet 7
and opening 7' |
Having described the constluctwn and in-

terior anann'emenb of the incubator to illus-

trate the mnanner of obfaining the proper ven-
tilation, I will next describe in detail the
heatmﬂ' devices through which a proper cir-
eul&tmn of warm water is obtained.

27 designates a heat- generator or lamp
which is conveniently supported on an arm
or bracket 28. 25 designates a flue or chim-
ney inelosing the burner of said lamp at the
bottom, the said chimney or flue tapering in-
wa,r'dly to 1ts upper end. Surrounding the
said flune 25 is a tubular construetion 25,
which provides an annularchamber 26 ar ound
the interior of the flue 25 to receive the air
from below, as indicated by the arrows,
and which air is heated by the radiation of
heat from the flue25. Above the flue 25 and
the tubular construetion 25’ is placed a boiler
or water- column consisting of an annular
chamber 19, the outer circumference of which
chamber is surrounded by a jacket or casing
17, which provides an air-chamber 18 around
the outer circumference of the water-column.
Inclosed by the water-column is a tube 21,
placed above the flue 25 and providing an
annular chamber 20 around the interior cir-
cumference of said water -column. This
chamber 20 is practically a continuation of
chamber 26 and extends above the water-
column. There is alsoa free communication

- from the flue 25 to said chamber 20, as indi-
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cated by thearrows. The space provided on
the interior of the tube 21 has also a com-
munication with the flue 25; but there is es-
sentially a space between the lower end of
said tube 21 and the upper end of the flue 25.
The casing or Jacket 17 is. closed at its top
with the exueptmn of a suitable opening
which permits an outlet of the upper end of
the tube 21, and there is also an annular
opening 29 in the top of said casing, which
surrounds the tube 21, and a further opening
for an air-escape tube 24, which communi-
cates with the water-column. The upper

end of the tube 21, as well as the surround-
1ng opening 29, is covered and uncovered in a
manner herema,fter specified by means of a
~ ¢ap or damper 23

- 10 designates a series of circulating hot-
water pipes which are arranged in the upper

719,614

1
|

portion of the egg-ehamber 5 and are con-
nected substantially as is shown.

The inlet-tube 11, through which the water
column or boiler 19 is supphed connects at a
suitable point with said circulating-pipes and

1s closed by a cap.

10* 10° designate pipes which connect the
ewculatmg—plpes 10 with the water column
or boiler and through which a constant cir-
culation of hot water is maintained, as indi-
cated by the arrows. The return-pipe 10*is
connected in a manner that permits of the

75

return or cooler water communicating with

| the bottom of the water-column 19 through

| opening 22, which is at alower end of an aux-

| iliary chamber 22°, with the top of which said

pipe 10* communicates, and thus inducing a
constant circulation throughout the heating
system. The pipes 10* and 10° pass through
the air-duct 16 and are sealed by soldering or
otherwiseat the point where they pass through
the wall 16’ in order to exclude any admis-
sion of gases or gaseous vapors from the
Jamp to the egg-chamber. The movement of
the damper or cover 23 is controlled by the
thermostat, which is placed at a suitable
point in the egg-chamber.

8_0'

8

9.0 |

The connection between the thermostatand

the lever 13, which supports the damper or
cover 23, is as follows: 12 12* designate the
two parts or members of a thermostat, the
upper member 12 of which has a suitable con-
nection with the fulerum-bracket 52, which
is secured to the lid 1’ and supports said le-
ver. Said member 12 of the thermostat is
connected to a tube 33 or other device, which
18 also made fast to the fulcrum-bracket 32.
A rod 14 connects with the lower member 122
of said thermostat and with the lever 13 on
one side of said fulerum-bracket 32. The
connection 33 passes snugly through the
opening 34 in the lid. The rod 14 passes
loosely through the tube or support 83 in or-
der that there may be no resistance to a free
movement of the rod and thence to the lever
13, due to the changes in the temperature
within the egg-chamber affecting said ther-
mostat. 'The influence of the thermostat
upon the lever13, it will be understood, raises
or lowers the damper 23 after said thermo-
stat has been adjusted. I will now proceed
to describe briefly its mode of operation.

In beginning the operation of the incuba-
tor the Water-column 1s supplied with water
through the tube 11, leaving the air-escape
tube 24 open to permit the air in radiating or
heating system to escape, thus preventing
the pocketing of air in the water-column.
After the radiating system is filled with wa-
ter to overflow, the air-escape 24 1is closed,

the filling-tube 11, which is provided with a
cap, having a small vent to prevent over-

pressure. The lamp is then placed in posi-
tion, and the thermostat is adjusted by rod
14, so as to keep damper 23 closed, said ad-

Justment being had throuﬂ'h thumb nut15on
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rod 14. The airentering ehambér 26 and the |

flae 25 through the burneris heated by radi-
ation and combustion, and passing upwardly
enters the annular chamber 20, passing up-
wardly, as indicated by the arrows e, and
thence downwardly through the annular
chamber18,around theoutercircamference of
the water-column, as indicated by the arrows
a, thus completely enveloping said water-col-
umn with heat and causing the water con-

tained therein to become suitahly heated ina

comparatively short space of time and cir-
culated through the radiating system. VW hen
the temperature in the egg-chamber, due to
the circulating systemn, reaches the desired
temperature, the rod 14 should be adjusted
by thumb-nut 15 so as to permit the damper
23 to slightly rise, as shown in Fig. 1. 'T'his
changes the circuit of hot air generated by
the lamp, as indicated by the arrows b. The
hot air instead of circulating around the wa-
ter-column finds 1ts exit through the npper
end of the tube 2! and the surrounding open-
ing 29, thus reducing the heating influence

upon the water-column and eausing a cessa-
tion in the rise of temperature within the egg-

chamber. 'The resultof this elevation of the
damper 23 causes a reverse current of cooler
air t0 enter chambers 26 and 18, and thusen-
veloping the water-column in a manner to
cool and reduce the heating temperature.
There is a constant current of this cool air
passing through the chambers 26 and 20 and
out at the opening 29 and pipe 21. This ¢ool-
ing effect will have a tendency to reduce the
temperature in the egg-chamber and will
cause the thermostat to slightly contract,
and thereby close or partly close the damper
and automatically maintain a supply of heat
sufficient to maintain the required tempera-
ture 1n the egg-chamber. |

The equable distribution of heat through-

out the chamber will be apparent from the
engagement of the pipes. As shown in Fig.
2, the opening or door A’ of the incubator,
through which the trays are removed, is on
the side A, and it will be observed from the
manner of eonnecting the radiating-pipes
that the hot water from the water-column
first enters the system of pipes lying on that
side of the egg-chamber, it being essential to
counteract the cooling influences on that side
of the egg-chamber, due to the door being lo-
cated thereat.

Having described my invention, I elaim—

1. In an incubator, the combination with
an egg-tray, of a series of heat-radiating pipes
located in the egg-chamber above said tray,
and so arranged that hot water entering said
pipes will be introdaced to the egg-chamber
at points adjacent to the door of the incuba-
tor, a water-column with which said pipes
have a circulating connection, air-spaces sur-
rounding the inner and outer siges of said

water-column, means for heating the air en-

tering the space around the inner side of the

3

lieving said air-space of the heated air when

the temperature within the egg-chamber has

reached the desired point, snbstantially as set
forth. | | |
2. In an incubator, an egg-tray, a series of
heat-radiating pipes located in the egg-cham-
ber and so arranged that the hot water en-
tering said pipes will be introduced to the egg-
chamber adjacent to the door of the incuba-
tor, a water-colamn with which said pipes
have a circulating connection, the said water-
column having i1ts inner and outer sides sur-
rounded with air-spaces which communicate
with each other. above the water-column,
means for heating the air entering the space
surrounding the inner side of said water-col-
umn, a tube placed within the space sur-
rounding the inner side of the water-column,
said tube having its upper end opening to the
atmosphere, and the air-space surrounding
the inner side of the water-colamn having
openings communicating with the atmos-
phere, 4 damper closing said openings and
the upper end of said tube, and thermostat
devices located within the egg-chamber and
having connection with said damper,whereby
when the temperature within the egg-cham-
ber reaches a predetermined point, the dam-
per is lifted and thereby the heat permitted
to escape from the air-space around the inner
side of the water-column, substantially as set,
forth. |
3. In an incubator, the combination with
an ege-tray, of a series of heating-pipes lo-

cated above said egg-tray and so arranged

that the hot water entering s8aid pipes will be
introduced at points adjacent to the door of
the incubator, a water-column with which
said pipes have a circulating connection, air
spaces or chambers surrounding the inner
and outer sides of said water-column, said
alr-spaces communicating with each other
above the water-column, a heating-flue placed
below the air-space surrounding the inner

side of the water-column, an air- heating
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chamber surrounding said heating-flue and

from which heated air passes to the chamber
surrounding the inner side of the water-col-

‘umn and thence to the air-chamber sarround-

ing the outer side of said water-column, sub-
stantially as set forth. |
4. In an ineubator, the combination with

an egg-tray, of a series of hot-water pipes lo-

cated above sald egg-tray and so arranged
that the heated water entering said pipes will
be introduced at a point adjacent to the door
of the Iincubator, a water-column with which
sald pipes have a circulating connection, air-
spaces on the inner and outer sides of said

water-column, said air-spaces having com-

munication above said water-column, a heat-
ing-flue placed below the air-space surround-
ing the inner side of the water-column, an
air-heating chamber surrounding said heat-
ing-flue and from which heated air passes to
the chamber or space surrounding the inner

water-column, and automatic means for re- | side of the water-column, and thence to the
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space surrounding the outer side of said wa-

ter-column, a tube arranged above the heat-
ing- flue within the space or chamber sur-
rounding the innerside of the water-column,
sald tube being open at both ends with its

upper end opening to the atmosphere above

the water-column, an opening in the outer
casing surrounding the upper end of said
tube, said opening communicating with the
top of the chamber or space surrounding the
inner side of the water-column, a damper
controlling the upper end of said tube, and
sald annular opening, and means for auto-
matically lifting said dampm when the tem-
perature in the egg-chamber rises to a pre-
determined point, and whereby the operation
of heating the water-column ceases and cooler

~alr is permitted to circulate through the.air

20

30

35

40 umn, means for heating the air introduced to |

spaces or chambers surrounding the inner
and outer sides of the water-column, substan-

tially as set forth.

5. In an incubator having an eﬂ'g -chamber
and a nursery-chamber, an egg-tray inter-
posed between said Lhambers and having

suitable openingsinits bottom through which.

a circulation of theairentering the egg-cham-
ber is maintained, a series of hot water pipes
arranged in said egg-chamber and adapted to
maintain an equable temperature therein, a
water-column with which said pipes ha,ve a
circulating connection, a fresh-air duct com-
municating with the egg-chamber and lying
parallel with and adjacent to the water-col-
umn, so that atmospheric air entering said
duct is glven an increase in temperature be-
fore it enters the egg-chamber, separate air
spaces or chambers adjacent to the inner and
outer sides of said water-column, said air-
spaces communicating above the water-col-

1
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the air-space on the inner side of said water-

column, and automatic means for relieving

sald alr-spaces of hot air when the tempera-
ture within the egg-chamber reaches a pre-
determined degree, substantially as set forth.

6.- In an incubator, a series of heat-radiat-

ing pipes located within the egg-chamber, a

water-column with wnich saild pipes commu-
nicate, air-circulating chambers 20 and 18 on
the inner and outer sides of said water-col-
umn, a heat-outlet tube 21 arranged within
the inner circulating-chamber 20 and having
its apper end projected through the casing
which incloses the water-column, said inclos-
ing casing also having an opening which eom-
municates with the inner circulating-cham-
ber 20 and through which, hot air may es-
cape from said chamber, a dam per adapted to
close the heat-outlet tu be 21 and the opening
communicating with the inner circulating-
chamber 20 and to cause the heated airenter-

‘ing said chamber 20 to pass to the outer cir-

culating - chamber 18, a lever connected to
sald damper, a thermostat on the interior of
the egg-chamber, and a connection between
sald thermostat and the lever, whereby,
when the temperature within the egg-cham-

ber rises to the desired point the damper will

be elevated to permit the hot air to escape
through the tube 21 and from the chamber
20, and thereby cause a reduction of the tem-
peratme within the egg-chamber to the de-
sired point, substantially as set forth.

In testimony whereof I affix my smndtme
in presence of two witnesses.

JOIN W.SAUER.

Witnesses:
R. J. ].\’ICOARTY
WM. B. NEVIN.
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