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“(INo model.)

To all whom it may concermn:

Be 1t known that I, JAMES 1. CAMPBELL, of
West Elizabeth, in the county of Allegheny
and State of Pennsylvama have invented cer-

5 tainnew and useful Improvements in Incuba-
torsy and I do hereby declare the following to be
- a full, clear, and exact description of theinven-
tion, such as will enable others skilled in the
art to whieh 1t pertains to make and use it, ref-
erence being had to the accompanying draw-
ings, which form part of this specification.
My invention relates to an immprovement in
incabators; and it consists in, first, the com-
bination of the water-tank w1th aQ tube which
extends from its top, a pivoted regulating-rod
“which is hollow at one end and provided with
a cup, and which has a lamp-flame regulator

1O
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for controlling the flame of the L:Ill’lp which

heats the w ater in the tank connected to its
opposite outer end; second, the .combination
of the tank of an incubator with a tube lead-
ing from its top, a pivoted regulating - rod
which is hollow at one end and prowded with
a cup and weightéd at its other end, and a
flamne - Ien*ula,tm which 18 connected to the
welghted “end of the rod; third, the combina-

20
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tion of the pivoted regulating-rod, which is.

- connected bya tube with the tank, and a lame-
regulator connected to this rod, Wlbh the air-
chambel, a tube connected theleto a cup con-
taining fluaid, a connecting-tube, a plvoted reg-
ulating-rod and valve in the top of the inea-
bator; fourth, the combination of an air-holder
located in the top of the egg-chamber, a pipe
connected to the air-holder, a pressure-cup

20

containing - fluid, a 1egulatm which is con- |

nected to The cup, and the air-valve in the top
of the incubator; fifth, the combination, with
an air-holder, a pipe leading therefrom,'and
pressure-cup containing fluid, and a pipe ex-
tending therefrom, of a U-shaped pipe filled
with fluid from the cup, a pivoted regulator,

40

and an air-valve in the top of the incubator; |

sixth, the combination of the tank, the cup
placed therein and which is to be filled with a
non-freezing fluid, a-pipe extending from the
top of this cup, a regulator connected to the
pipe, and a flame- 1egulator seventh, the com-
“bination of the air-cylinders, the tube leading
50 therefrom, the pressure-cup containing fluid,a
"U-shaped tube, the regulator, and air-valvein
the top of the incubator; eighth, anincubator

43

water -

|- combination of the tank,

‘air being separate trom the one for controlling

| provided with a water-tank, and having two

alr-flues which are separated from each other

by a partition, and which flues pass back and 55
forth through the tank; ninth, the-combina-
tion, with a water-tank placed inside of the
egg-chamber,and having openings through ifs
top which are closed by slides, of vertical pas-
sages which lead from the air-flue, and the air- 30
flue which extends back and forth through the
tank which heats the egg - chamber;
tenth, the combination of the air-flne which
extends back and forth through the tank of
the incubator, and which 18 connected at one 6¢
end with the atmosphere, with vertical pas-
sages ab the inner ends of the flues, the water-
tank placed inside of the egg-chamber, a par-
tition,and slides for regulating the passage of
the air through the water tank; eleventh, the 7o
an an:' flue which
passes throughn the tank, the moisture-cham-
ber conneeted to the flue at its upper end,and
slides by means of which the amount of moist-

ure taken up by the air and discharged into 75
the egg - chamber can be regulated at will;
twelfth, in the arrangement and combmatlon
of pzuts which will be more fully descubed
hereinafter.

The objects of my 1nvent-1011 are to combine
1h an incubator two separate regulators, one
for controlling the heat of the water in the
tank and the other the heat of the air in the
egg-chamber, the regulator for the heat of the

80

the lamp; to heat the. air which passes into
the egg-chamber by means of the heat of the
water in the tank, so as to prevent the over-
heating of the eggs; to regulate the flame of
the lamp by means of the expansion and con- go
traction of the water in the tank, and to so
construct the tank that the Wate1 is given a
free circulation and the tank ploduced more
cheaply:.

Figures 1 and 2 are vertical sectional views 95

of the incubator taken at 11ight angles to each

other.
taken throungh the moisture-chamber,
is a plan view of the incubator.
G are detail views of the two
vices.

Fig. 318 a horizontal vertical section
Kig. 4
IFigs. 5 and
regualating de-

10D
Fig. 7 1s a detail view of the moisture- -

chambers and the valves connected therewith.
Fig. 8 is a modification of the cup J. Tig. 9
18 a vertical seeblon of air-flue ‘md mmsture
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boiler,

tank taken on the dotted lines d d of Fig. 3.
Fig. 10 1s a section of the same taken on the
line ¢ ¢ of I1g. 1.

A represents the frameof theincubator,and
I3 the tank, which 1s placed inside thercof in
the usual manner. This tank is made of the
shape shown in Iigs. 1 and 2, and the inner
and outer shells are connected together by
means of braces or rivets C, which are passed
entirely through both shells, so as to enable
them to resist the pressure of the water. These
braces or bolts are passed both horizontally
and vertically through the two slells,asshown,
making the tank much str onger and prev ent-
ing it from springing outw ard w 1th the expan-
sion of the water and the hydrostatic pressure
caused by the water rising in the regulating
tube or cup, and enabling the tank to be con-
structed much more rapidly and cheaply than
can ve done where no braces are used. The
pressure of the water against the sides to the
tank causes the sides to bulge outward, and
hence the bolts or rivets C are necessary to
connect the sides together. The hydrostatic
pressure being in direct proportion to the
height of the column of water, it 1s Impossi-
ble to keep this column of a uniform height
if the sides of the tank are allowed to bulge
outward, as 1s always the case where the sides
are not rigidly iastened together. In propor-
tion as the water rises in the regulating-tube
N, caused by expansion, the pressure becomes
greater upon the sides of the tank than where
the water has not become expanded by the
heat and risen 1n the tube N.

Ifthetank is not well braced and made rigid,
the hydrostatic pressure will use up the ex-
pansion of the water much faster than it will
run in the regulating.-cup, thereby requiring
large quantity of water to make it actonthe
reguiator with a small variation of heat in the
water; but if the tank is made very rigid al-
nmost all the increased bulk of water made by
the expansion will run in the regulating-cup,
making 1t possible to use quite a small tank.

Upon the lower portion of the tank at one
side is formed the boiler D, up inside of which
the top of the lamp-chimney is placed, as
shown. All of the heat {from the lamp is
canght inside of this boiller, and hence, both
as it rises upward and as it passes downward
to escape, 16 comes 1n contact with the boiler,
thereby heating the water therein. As shown
in Fig. 2, this boiler is shaped like an inverted
cuap, SO that as the heat rises from the upper
end of the lamp-chimney 1t strikes against the
and then the heated carrent of air
passes downward, as 18 shown by the arrows.
Extending {rom the bottom of the boiler and

- to the opposite side of the bottom part of the

tank, or to any suitable distance toward the
opposite side, 18 placed the return- pipe L,
through which the water returns to the boiler.

The water in the tank immediately above the
boiler rises as rapidly as it becomes heated,

circulates across the top part of the tank 'md
sinks down to the bottom on the side opposite

372,115

the boiler, and returns through this return
pipe to the boiler again, where 1t 1s again
heated. By this construction the water 1s
made to constantly circulate through thetank,
and thus an equal heat 1s maintained 1n all
parts at once. 'This tank is filled with water
through the stand-pipe If, which projects up-
ward a suitable distance above the top of the
frame, and which is provided with an air-
ticht cover, so as to hold the air which 1s in
the stand-pipe and prevent it from escaping
when thewater in the tank expands from heat.
The water in the tank can be drained off by
means of the serew-plug G, which is placed 1n
the bottom of the boiler D. It is only neces-
sary to remove the plug G, when the water
contained in the tank will low down through
the boiler D, and out through the opening in
which the plug is placed. Through the top
of the tank and the top of the frame 18 made
the opening I, for the free escape of the
heated air from the egg-chamber 1.

In case the 1ncubator is to be used in a very
cold place, where the water that rises into the
cups of the two regulators would be likely to

freeze, a non-freezing cup, J, 1s placed inside

thhe nupper portion of the tank, asshown. This
cup is closed at its bottom, sides, and top,
with the exception of the small pipe K, ex-
tending out from the bottom and for some dis-

tance from the cup. This non freezing cup 1s
to be filled with aleohol or any other suitable
fluid that will not freeze, which alcohol 1s
poured into the cup J Ll‘lmugh the top of the
cup O on the lamp trip M. It is only neces-
sary to pour the alcohol 1n the cup O,when 1t
passes down through the hollow portion of
the trip M and the tube N directly 1nto the
cup J.

The operator first makes sure that enough
water i1s poured into the tank B to malke it
rise high enough to cover the miouth of the
pipe in the bottom of the cup O, then enough
alcohol is poured.in the cup O to fiil it. Then
ancqual amount of waterisdrawnoff by means
of the plug G, when the aleohol 1n the cup O
will run into the cup J. Then more alcohol
1s poured intothe cup O and more waterdrawn
off, and so on until the desired amount of al-
coholispoured intocupd. If there should not
beenough water inthe tank to coverthe mouth
of the pipe in the Dbottom of cup O, some air
will be caught in the pipe and thealcohol will
not run in; but by having it {ull of water first
the air wiil all be out, and as the aleohol runs
in it forces the water outof the cupJ through
the pipe IX until the cup is full. The outer
end of the pipe K being-open, the expansion
and contraction of the watbter in the boiler
causes the water to passback and forth through
the pipe IK,so0 as to cause a corresponding
movement of the alcohol in the cup, and thus
cause the alcohol to flow back and forth in
the tube N to the cup O for the purpose of
operating the lamp-trip. Were the endof the
tube I closed no water could pass back and

forth from the cup, and hence there would not
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aleohol to operate the trip.  The alcohol will

mix very slowly with the water in the tank |

by passing through this tube K, sothat it will
be necessary to pour a few drops In the cup
from time to time to keep it full. This eup

~will only be used, however I a very cold

place. |

Should it be desired to entne]y prevent the
aleohol from mixing with the water in the
tank,the water may besatur ated with carbonate

of potassm or the.pipe K may be done away

with and a rubber cap be placed over the bot-

- tom of the cup.. This cap being flexible, the

20
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alcohol will be acted on by the expansion and
contraction of the water in the tank quite as

freely as if the cup were open, and the alcohol

will be entirely prevented fmm mixing with
the water.,

ter expands it will foree the eap upward 1nto

the cup and force the alcohol into the cup O,

and when the water contracts in cooling the
alcohol will run back into thecup J, thus caus-

ing the lamp-trip M to turn off and turn on

the Aame of the lamp. If no non freezing cup
is used, then the water in the tank will be
forced thl ough the tube N, which extendsfrom
the top of the t.-_mh 1nto the tube portion of
the trip M.

The boiler is ﬁlled Just to that point where,
when the heat of the lamp has raised the tem-
perature of the water to 103° or 104°, the wa-
ter will expanda just sufficiently for aJ portion

of it to pass through the tube N into the trip-

M, and by running -into the trip M cause the

end provided Wl[h a cup, O, to sink down-

ward. This trip M 1SJoumaled or pivoted in

“suitable bearings, «®, and is hollow from the |.

bearings to the. cup and 18 solid from the
bearings outward toward the  other end,

where the rod which operates the mechamsm
for turning off and turning on the flame of
the lamp is connected to it. Upon the sclid
portionof the rod is placed a weight, P. The
use of this weight is for bal*‘memu* the trip M
to the best point for working prOperlv, and
the trip M 1s so balanced that just as soon as

the water in the tank contracts sufficiently for.

the water in the cup O to run back into the

tank thesolid end of the trip M will sink down-

ward and tarn on the flame of the lamp. .

The cup O is provided with a removable
cover through which an air-hole is made, so
that as the water expands and passes into the
hollow portion of the trip and the cup O the

~ alr.can freely escape and thus offer no resist-

- 50

-water into this cup.

ance to the expansion of the water.
Should it ever be desired to pour a little

more water in the tank without removing the

air-tight cap from the stand-pipe F, 113 will

only be necessary to depress the cup O as far

as 1t can be done, and then pour the additional
When the cap O is de-
pressed into the position shown in dotted lines
In Fig. 6,water poured into the cup will pass
dlrectly thloucrh the tube N into the tank.
The water “lll pass from the cup through the

| of the lamp.
1f the cap is used, when the wa- -

fully described in this connection.
Imit myself to any particular mechanism for

be sufficient expansion and eontlaction of the ] hollow portion of the trip M and tthllD’h the

plpe N into the tank.

1t 1s to be understood that the w hole Opera
tion of this regulator for econtrolling the flame
of the lamp i1s as follows: When the tempera-
ture of the water reaches the desired point, the
expansion of the water causes a portion of it
to pass through the pipe N into the hollow tri
M until the wftter forces that end of the trip
which is provided with the cup Otosink down;

ward and thus raise the opposite end so as to
Agsoon as the

shut off the lame of the lamp.
heat of the water falls and the water contracts,
all of the water which was forced by expan-

sion into the trip M flows back into the tank, -

and then weight P causes the solid end of the
trip fo drop downward and turn on the flame

ently of the regulator which controls the heat
of the air in the egg-chamber. The construe-
tion here shown is preferred; but it is evident
that this expansion of the w atel can be made
to operate a regulator in many other ways than
the one here shown and I do not, therefore,
limit myself to the exa(t constr uctlon of the
devices here shown in this connection, for they

the spirit of my invention.

The mechanism for controlling the flame of
the lamp will be substantially the same as
shown in my Patent No. 316,738, granted
April 28, 1885, and hence need not be more

1 do not

controlling the flamme of the lamp in connection
with this regulator, for any mechanism which
will answer the purpose may be used.
For the purpose of determining the tem-

‘perature of the water at any time, the tube Q,

which is closed atits lower end, is pftssed down

This regulator acts independ-

7C

P75

80

Q0

‘may be varied at will without depar tmﬂ* from

93

100

through the top of the frame A and thlouf'fh_ |

the tOp of the tank, as shown, and which is
provided with a screw-cap at IlS top, having

110

an opening through it large enough for the' -

stem.of the thermomete; to he p.:lssed through.
In order to prevent the oulside air from afﬂﬁct-
Ing the temperature of the water which is in
the upper part of the tube , the wooden
block S 18 placed over the upper end of the
tube, as- shown. This tube Q is filled with

water from its upper end, and the water in

L15

the tank heats this water, so that the water in -

the tube 1s always of the same temperature
as the water in the tank. By drawing up the
thermometer R, which has its npper end to
project above the top of the cap of the tube Q,

120

the temperature of the water in the tank can

be seen at once. All of the air which is ad-
mitted to the egg-chamber I passes up through
the vertical tube T, which projects dow nward

1235

any suitable dlSt&l]CP and which connects at

its top -with the -air- flue U, which extends

‘across through the lower portion of the tank

to the Oppomte side thereof, and which fluc

1s divided by the partition V into two parts.
‘This partition 18 used to divide the incoming
‘air into two currents, as shown in Fig. 3,

I 30
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idirveetly 1ato t,h
~up any special amount of moisture. :
“¢ver, this slide 1s: closed and:the: {)thex; oue
f%Opened then: theair must: pass: aroand over :
~the top of the. water . in the chamber to the
- other opeuning before 1t can escape.

o sage over the water: the alr ‘takes up all ‘the
RN rmmqture that 1s necessary. 1{:both slides are
left partially .open, the air escapes through
both sels of openings..
moisture taken up, then one slide 18 closed a
little more and the other one correspondingly
- opened, and-in this manner the properamount
of moisture is regulated.:  In between the two

AR
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trolled by theslides a.

it will not evaporate fast enough.

“toremedy it and make it right.

- Cold ‘air enters at the lower end of the pipe |
- or flue T, passes: through the flue U aeross
- to the:opposite side: of the tank, as shown
oin Figs: 2.and: 3, and: then the two
onoare caused to pass inopposite - directions
around through the flues U’ nearly back to the
o starting-point, and then pass up through the |
opipes VViinto the amoisture-chamber X:above.: |
. Through the top of: this moisture-chamber,,
upon opposite sides of the -egg-chamber; are
~made openings: for the escape of the air into
the egg-chamber, and these openings are:con-
(Shownin Fig. 7.) To |
ceach slide is conneeted an operating rod which:
cextends through the tank and frame, so as to |
operate the slides without: hwing to openthe
- doors ‘to: the egg-chamber,
- ‘heat escape. Oue. of these slides is placed: just
over the pip(i% V', 80 that should: this slide
(shown in Fig.9)beopened the air will escape |
egg-chamber without taking

L, hcaw

pipes V' Is placed a small vertical partition,
which rises above the top of the water and
separates the two currents of air.

The proper amount of moisture is deter-
mined by means of the glass gage B®. This glass
gage is placed in the egg-chamber and fillcd
with water. If the airis toodry for hatching
eggs successfully, the water in the gage will
ex&pomletoompldl} and if the alr1s too moist
The proper
amount of evaporation will Jeduee the water
in the gage to the depth of about one-fourth
of an 111(:]1 in twenty-four hours, and 1f 1t va-
ries greatly from this either way the slides
over the moisture-tank can be changed so as
B ythe use of
this gage it can always be determined to a cer-
tai 11ty iftheairin theeg ega-chamberisjust moist
enough for the suocgbstul hatching of eggs.

It will be seen that all of the air which is
made to pass up into the egg-chamber is first
passed through the flues that are placed inside
of the tank 1tsc]t and thus the air is heated to
the temperature ‘of the water in the tank, and
can never be heated to any higher degree.
The air that passes through the egg-chamber
and the water being of the same temperature,
overheating of thc eges 1s impossible under
any ulcumstauc,es. The air being admitted

to the ego-chamber just under the egg-tray,
passes up around the eggs and escapes through
the opening in the top of the tank and :-110110‘

currents |

and: thus leb the | operated.

pressure-cup K. .

Inits;pas--
the cylinders.

If there is too mueh

the opening A'.

time, the eggs are kept constantly ventilated,

Suspended in the t0p of the egg: c,hambel

| ‘are a number of cylinders or vessels, I3, which
| .are connected -together,; or a single: Vessel for ..
‘holding air, m.hmh air becomes .heated. from.. .
the air in the egg-chamber; and by the ex- . - -
pansion and centmetmn of ‘the alr in these: . =
cylinders B’ the regulator for operating the 80

valve ', placed in the. opening: in the top of..

o | has openings 1n 1t made near ;t%he;bﬂttzom of
the cup for the escape of the fluid, so that

when filling the fluid will rise above these
openings and thus prevent the pressure of the
expanded air from the c¢ylinders being inter-
fered with as it presses on the top of the fluid
in the cup E. 1If these openings were made
above the level of the fiuid in the cup 17, and
the cap upon the tube G’ were not bln*htly
closed, the expanded air from the eylinders
would escape through the tube G’ and thus
fail to exert a pressure on the top of the water
for the purpose of operating the regulator.
Any surplus air in the cup may be allowed to
escape through the tube H', which is closed
by a suitable spring-cover, 17, which 18 ap-
plied thereto as shown.

When the air in the cylinders B’ becomes
too much heated by the heat from the tank
B, the expanded air passes through the pipe
D’ and presses upon the top of the fluid 1n the
cup ', and a portion of this fluid is foreced
through the pipe IH” and through the long
bent tube I' into the tube portion of the valve-
trip J’.  Upon one end of this trip J’is placed
a cup, L, which is provided with a perforated
cap, and inside of this cup Is placed a small
float, M'. The opening in the cap allows the
air which 18 displaced by the fluid which {lows
into the trip to escape, and the float M’ serves
to close this opening 1n the cap in case too
much fluid should ever be forced into the

| cup L.

under the top of the frame A and escapesat. - ..
A constant cuarrent of air be--
n | ing passed through the egg-chamber all the:
70
| and thus obviates the necessity of having to o
: take theegos oub evely dfw for the purpose of
airing them. | | =

7553?35'

}the fmme abovethe opening H in the tank,is: = S
Connected air:tight to one of: the - -
c¢ylinders B’ is-the tube D', which extends up
through: the top: of the frame, and: whiech 18
connected at its upper end with the top of the.
Insideof this pressure:cap,: 0
twhich is:to ‘be partially filled: with fluid,:18: . 01
 placed a guiding-wire, and upon this wire1s:
placed a float, F'; which: is intended: to rise
and: close: the mouth of:the pipe D’ shonld
the fluid rise up high in the pressure-cup B, .
and: thus prevent any water being foreed inte:
- Aslong as the fluid in the.cup:
J&" is at its proper:level the mouth of the pipe
D’ is left open, so that the air from the cyli;n,-; .
ders can pass back and forth through it. SRR
cup: B 1s filled with water, alcolml or othel EEERE RN
suitable fluid by means of the pipe G', which .
OO
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The trouble with air as a heat - regu]ator '

has always been the difficulty of overcoming
the variation caused by the rise and fall of
the barometric pressure. As long as the tem-

perature of the egg-chamber was kept up so
that it did not fall over four. or five degrees,

the long bent tube I’ would not be needed, As

~ the temperatme in the egg-chamber, and con-

10

~Sequently all of the air in the cy hndels B,

does vary at times to a considerable e'itent
the long bent tube I’, which extends almost

. to the bottom of the tank, is used to prevent
~any more air entering the cylinders than what

IS5

20

is allowed to go in at the will of the operator..
If the temperature never fell more than four
or five degrees, the pipe H”, leading from the
bottom of the cup E', w ould be connected di-
rectly to the trip J’, so that when the air in
the cylinders expanded it would force the
fluid from the cup T directly into the eup I,
on the trip. Where the cup and trip are
thus connected duectly together and the tem-

perature of the air in the cylinders should
cool ten degiees,the alr in that case would en-

ter the opening in the eap of the cup I/ and

force itself through the cup, the tube portion

30

of the trip, and. the pipe H” directly into the
cup E', and thence into the cylinders B/, thus
necesmtqtmg the re&ettmn of the machme each
time that it cooled df)wn The long beut tube
I’ serves to prevent this.resetting of the ma-

chine, no matter how Gl‘edt the variations

- may be.

' 33

40

The cup I and tube I" are both full of Aunid, |

and the fluid never gets lower in either than
the level of the fluid when itis abrest. If the
regulator is*set at 103° there is.no pressure in

- the fluid-cup,and consequently itremains level

in both ecup and bent tube, as shown in Fig. 2.
As soon as the heat rises in the egg-chamber,

- the air in the cylinders expands and presses

45
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- Toforce all of the air out of the tube I’ is im-

on the top of the fluid in the cup I¥, forces a
portion of it out through thetube H” and down
through the bent tube T up intothe cup L/ on
the valve. trip J’.  As the water rises in the
cup I/, the cup causes that end of the trip to
descend and the other end to rise upward,

thereby opening the valve C, which allows

the heated air in the ego- chamher to escape.
As soon as the heat falls in the egg-chamber,
the air contractsin the cylinders B" the pr ess.
ureis removed from the top of the fluid in the
cup E; and the fluid then ﬂons back from the
cup 74 Into the cup K’

When the air in the cylinders expands, it
has only to raise the level of fluid in the cup
L/; but should the air in the cylinders con-
tracb from cold and create a. partial vacuum

the air entering at the little opening in the

cap of the cup L' would have to force the
fluid entirely out of the bent tubel’ before any
alr could pass through it to enter the cup I

possible; but even if it were possible to do so

the ﬂoat F’ in the cup E would close the |

mouth of the tube D', and thus prevent any

inders. Thus it will be seefi that it {s impos-
sible for any air to enter the cup E/, so as to
pass in the cylmders B, unle;S S0 desu'ed by 70
the operator.
T'o entirely overcome the effects of the baro-
metric variations of temperature, it is neces-
sary to make the ¢ylinders relatively so much
larger than would be necessary if there were 75
no variation of the barometer, so that the ex- |
pansion and contraction isso much more than
the increased and diminished pressure of the
oufside air by the rise and fall of the barome-
ter. To overcome this defect entirely, with 8o
the variation of only a fraction of a degree of
the heat in the egg-chamber, the cylinders re-
quire about twenty quarts of air. The expan-
sion and contraction of that amount,with only
one degree or less of heat, will overcome all or- 85
dinary variations of the barometric pressuare.
The 1inner end of the trip J’ catches under
the crank O’,which is loosely connected to the
valve (' in the opening H. The valve and the
crank are loosely connected together, so that go
the valve can be turned into any deSII‘Ed POsl-
tion, and thus the trip be made to close or
only partially close the valve, as may be de-
sired. Rigidly secured to this crank O’ is the -
stop P’, which, by striking against the top of 55
the frame-work A, prevents the valve from |
being moved too far in opening. When the
air in the cylinders B’ expands and forces
a portion of the fluid in the cup E’ through

the bent tube I’ into the cup L/ onthe trip J’, 1oo

the outer end of the trip J tilts downward, -

‘and as theinner end of the trip rises the crank

turns the valve (', so as to cause it to open.
As soon as the air contracts in the cylinders
the_pressure is relieved from the -flaid in the 105
cup E'. Thefluid in thecup I/ runs back into

the cup E', thus allowing the inner end of the

trip J’ to drop down, thus permitting the
valve C' to automatlcally close.

When the eggs countain live chickens, the 110
heat from these chickens tends to raise the e -
perature of the egg-chamber, and were there
no means for controlling this heat it would
on a warm day rise beyond the temperature
of the water in the tank. For this reasontwo 115
separate regulators are necessary—one for the.
water in the tank and the other for the air in
the egg-chamber.

Having thus described my invenlion, I

clatm— | 120

1. The combination of the tank with the -
tube or conneciion N, extending therefrom, -
and a pivoted regulating-rod, M, which is hol-
low at one end and plowded xnth a cup, O,
and which has a lamp-flame regulator, for con 125
trolling the flame of the lamp, conneeted toits
opposite outer end, whereby, when the expan-
sion of the water in the tank takes place, a
portion of the water will be forced into the hol-
low end of the rod and thus cause the flameto r3c

‘be shut off, substantially as shown.

2. The combmamou of the tank of an incu-
bator with atube, N, leading therefrom, a piv-

passage of the fluid in the cup ) into the eyl | oted regulating-rod which is hollow at one end
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and provided with a cup, O, so as to receive
the water which is forced through the tube by
expansion within the tank, and weighted at
the other, and a flame-reguiator which 18 con-
nected to the weighted end of the rod, substan-
tially as described.

3. In an incubator, the combination of a
pivoted regulating-rod which is connected by
a tube with the tank, and {lame-regulator con-
nected to thisrod,with the air-chamber, a tube
connected thereto, the cup I, a connecting-
tube, and pivoted regulating-rod which 1s op-
erated by the water foreed by the pressure of
the air from the cup I&, and which operates
the valve (U, the two regulating - rods being
adapted tooperatetogether, butindependently
of each other, substantially as set forth.

4, In an incubator, the combination of an
air-holder which is located in the top of the
egg-chamber, a pipe connected at its lower end

‘to this air-holder, a pressure-cup containing

fluid and to which the upper end of the pipe

1s connected, a regulator which 1s connected ;

to the cup, and an air-valve in the top of the
incubator,and which is controlled by the regu-
lator, substantially as specified.

5. In an incubator, the combination of an
air-holder placed in the top of the egg-cham-
ber, the pipe D/, leading therefrom, the press-
ure-cup X/, containing fluid, the pipe H/, ex-
tending therefrom,the U-shaped pipe I',which
is filled with fluid from the cup, a pivoted
regulator which is connected to the pipe I,
and an air-valve in the top cf the incubator,
and which is operated by the regulator, sub-
stantially as shown.

6. The combination, in an incubator, of the
tank, a cup, J, which 18 placed therein, and
which is to be filled with a non-freezing fluid,
a pipe, N, extending from the top of this cup,
a regulator conuected to the pipe N, and a
flame-regulator which 1s connected to the
regulator, substantially as deseribed.

7. The combination of the eylinders contain-
ing air, the tube leading therefrom, the press-
ure cup containing fluid, a U-shaped tube, the

regulator, and the valve, a portion of the fluid |

372,115

| being foreced from the pressure-cup by the ex-

pansion of air in the eylinder through the U-
shaped tube into the regulator, substantially
as set forth.

8. In an incubator provided with a water-
tank for heating the egg-chamber, the two air-
flues U U’, and the partition V, for separating
the two inflowing currents of air, the flues be-
ing in connection with the outer atmosphere
at one end and the egg-chamber at the other,
substantially as set forth.

9. The combination, with the water-tank
X, having openings through its top closed by
the slides a, of the vertical passages V', and the
air-flue, which extends back and forth through
the water-tank which heats the egg-chamber,
the air-flue being in connection with the out-
side air at one end and the egg-chamber and
water-tank at the other, substantially as de-
scribed. -

10. In an incubator provided with a water-
tank for Leating the egg-chamber, the combi-
nation of the air-flues U U’, which extend back
and forth through the tank and connect at
one end with the atmosphere, with the verti-
cal passages V’ at the inner ends of the flucs,
the water-tank X, partition g, and the slides
a, substantially as specified.

11. In an incubator, the combination of the
fank, an air-flue which passes through the
tank, a moisture-chamber connected to the flue
at its upper end, and slides by means of which
the amount of moisture taken up by the air
and discharged into the egg-chamber can be
reculated at will, substantially as specified.

12. In an incubator, the combination of the
tank, the air-flues T U U’, the pipes V', the

moisture-chambers X, provided with openings

in their tops, and the slides @, by means of
which the escape of the air inthe egg-chamber
is regulated, as shown.
In testimony wherecof 1 affix my signature
in presence of two witnesses.
JAMES L. CAMPBELL.
Witnesses:
SARAH SHOAT,
J. M. SHOAT.
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