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SPEC’IFIGATION formmg pa,rt of Letters Pate:tlt No 566 429 d&ted August 29, 1896,

Applmatmn filed March 12, 1896,

Serml No. 582 010, (No model)

To all whom it ma;y CONCETTL:

Implovements in Incubators, of Wth]l the
following is a specification. |

incubators which are heated by hot water cir-
culating through pipes in the interior of the

1ncubatm g-chamber, the hot water being sup--
“311113&1)1}7-&1‘1 anged heater on the:

plied by a
outside of said chamber; and the objects of

my improvements are,. ﬁrst to provide thein-

cubating-chamber w1th an 1nclosing case so

arranﬂ'ed as to leave an air-space on all sides

of the incubating - chamber, through which
space the waste he&t from the 1110111)&1301'-
heater is caused to circulate from a separate

and conveniently-located heater - chamber:;
second, to provide means for regulating the'

amount of heat passing from the heatel «-cham—
ber to the air-space; third, to provide im-

proved means for supplymﬂ* moisture to the
| of the tank.

incubating-chamber and for a more perfect
cu:culatlon of moist and heated air from the
top of the incubating-chamber downward to

all points of the lower portions of said cham-

ber, and, fourth, to provide a thermostat
which shall control the heat both in the incu-
bating-chamber and in its inclosing case. I
atta,m these objects by the constr uemon. and
mechanism illustrated in the accompanying
drawings, in which—

qure 1 18 a top sectional view on the line

xx1in Kig. 2. Fig. 2 is a sectional elevation
on the line yy in FKig. 1. Fig. 3 is a cross-
section through the heater and its containing-
chamber on. the line 2 2z, Kig. 1. Figs. 4 and

5 show the construction of my attaehment to
the lamp-burner forregulating theflame, and

I'ig. 6 is a detaﬂ Showmn' my thel mosta,t con-
nection.

Similar lettersrefer tosimilar parts throug h-n

out the several views.
A represents the inclosing case, which T

shall hereinafter designate as the ‘¢ mcuba,tor- |

case.” 'This case has a chamber B walled off
in one end by the partition a to contain the
heater, and which will hereinafter be termed
the “hea,ter chamber.” “Within the remain-
Ing portion of theincubator-case and centrally

- I Tocated therein, so as to provide an air-space
BeitknownthatI, ALoNzoJ. TOBEY, &Gltl-.

zen of the United States residing atElmwa in |
the county of” Chemunﬂ' and State of Newf
York, have invented eertam new and useful

around all su:les is theincubating-chamber C.

~ The  heater ehambel 18- pmmded with the
top door b, end door b’, and trap-door b".
Upon the tmp -door stands the lamp D, which

is .provided with the flaring chlmney d.

| When in position, the top . of this chimney
My mventlon relates to.impr ovements in

comes against the bottom of the cylindrical
water- tfmk E, which is provided with the

frusto- eomcal passage ¢, the bottom of which

registers with the top of the chimney. KFrom

the’ top of the tank E passes apipe fthrough

the partition ¢ and into the top portion of the

Incubating-chamber, where itis connected to
‘the mamfold F, from which run a number of .

pipes g g g ¢  across the top of the chamber

1o the second manifold G at the other end
From one end of the manifold G 7o

thereof.
runs thereturn-pipe ¢, which passes through

where it bends down alon gside of the tank E
and enters the tank at the bottom. A filler-

plug % is located at the bend of the pipe ¢,

and a draw-off rok h'is loc&ted at the bottom

In the center of _the top portion of the in-

buba,tmn -chamber is located the moisture-

drum I inthe line of the pipe g T'wo valves
v 1 are coupled into the pipe ¢’ on either side
of the drum to shut it off entirely from the
rest of the heatmo system when required.

T'wo pipes 2’ 2/ lead from the top portion of
the drum, as shown, out through the incu-
ba;tlnfr-ehambel down in the space between it
and the incubator- -case, and through the bot-
tom of_the case, where they are open to the
air. The entire air- supply for the incubating-
chamber comes in through these pipes, and
as these pipes run through the warm-air space

between the meubator-ea,se and incubating-

eh&mbel the air is warmed and the ehlll
taken off before it enters the moisture-drum.
Two cocks 2" 2" open into the top of the in-
cubating-chamber from the top of the drum,

and are prowded with long stems, which ex-
tend out through the fr ont of sald chamber,

where they may be manipulated thr ough the
door in the front of the incubator-case. From
the bottom of the 111{3111)th11:1 w-chamber at the
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the partition a on a level with the pipe f, '
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four corners run the pipes 7544, which con- =

nect the inside of the chamber with the outer
- A pipe 7' leads to the outer air from the
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bottom portion of the incubator-case opposite

the heater-chamber.

The thermostat consists of an expansible
bar K, preferably of hard rubber,whichisheld

in the position shown and 18 provided with ad-
justing-screws ko k at its ends. These screws
pass through the ends of theincubating-cham-
ber and are provided on the outside with
thumb-nuts for adjusting the tension of the
rod. Atitscenterthe bar K passesthroughthe
stirrup / on the end of the rod L, which hangs
down from the shortarm of the lever M through
a hole in the top of the incubating-chamber.
The rod L has a thumb-screw connection with
the lever M, so that it may be properly ad-
justed. The lever M is pivoted at m, and its
long arm runs through a narrow slot in the
partition a into the heater-chamber, where it
it is coupled to the rod N, which connects
with the outer end of the lever O, which in
turn i1s pivoted at o beneath the burner of
the lamp. The other arm of the lever O runs
up by the side of the wick-tube, where 1t 18
curved and passed with a close sliding fit
through a hole in the boss p, attached to the
sliding tube P, the hole in p being set at right
angles to the line of travel of the sliding tube
and the curve of the lever-arm being such
that its tangent at the point where 1t passes
through p will at all times be at right angles
to the line of travel of the sliding tube. By
this manner of connecting the lever and slid-
ing tube there 1s always insured direct pres-
sure upon the tube in the direction of its line
of travel, there is no lost motion, and the tube
responds to the slightest movement in the
lever caused by the thermostat. When the
curved arm of the leveris in 1{s highest posi-
tion, the sliding tube may be readily removed
for cleaning out the pieces of charred wick,
which, after a little use, will work In between
1t and the wick-tube and cause it to stick
and respond with difficulty to the action of the
thermostat.

The incubating-chamber C is set up from
the bottom of the case A by the blocks ¢ ¢,
the incubator-case itself being set up the
required distance from the floor by suitable
legs. The egg-drawer 1s removed through
doors in front of the chamber ¢ and case A,
the former of glass to permit observations to
be made of the interior conditions, and the
latter unglazed to render the interior of the
case and chamber dark. A doora’islocated
in the top of the case A, through which to
reach the adjustment for the thermostat-
lever. |

The holes 7 1n the top of partition a allow
the hot air from the lamp to enter the incu-
bator-case and circulate around the incubat-
ing-chamber, and the amount of hot air let
in may be regulated by the shutters »'. In
the bottom of the heater-chamber are the
holes s, which admit fresh air to the lamnp.

The operation of the incubatorisasfollows:

The tank K is filled with water through the

opening for the plug h, and as this opening

is above the top of the pipe system all of the
pipes are filled at the same time and also the
drum I, the cocks 2"’ 2" being left open to allow
the air in the pipes to escape. The lamp is
then lighted and set up through the trap-door
b'" under the tank. As the water is heated
it circulates throughthe pipe system and back
to the tank through the pipe ¢"”. As the in-
cubating-chamber is closed on all sides with
the exception of the openings into the pipes
7 at the fourlower corners the hot airis drawn
down from the top of the chamber across all
parts of the egg-drawer Q and escapes through
the pipes 5. This produces an even distribu-
tion of heat throunghout the chamber. At the
same time the heat given off by the lamp and
tank in the heater-chamber passes through
the holes 7 in partition a, the doors b and b
being tightly closed, and ecirculates through
the air-space surrounding the incubating-
chamber and finally escapes from the bottom
of this air-space through the pipe 7'. In this
way the incubating-chamber is surrounded
by a warm atmosphere that is uniform and
not subject to drafts and sudden changes of
temperatures, as it would be if it stood in a
room without this air-jacket. At the same
time I utilize the heat from the lamp that
would otherwise be wasted and economize
fuel, since the warm air surrounding the in-
cubating-chamber keeps it warmer and re-
quires less heat to be developed in the hot-
water system. In warm weather and at other
times when it is not desired to pass the air
from the heater-chamber into the incubator-
case the holes » are closed by theirslides and
cover b slightly lifted to give escape to the
hot air from the lamp. The amount of heat
passing through partition ¢ may also be regu-
lated by closing one or more of the openings
r and by properly adjusting the opening
through door 0. It will also be seen that
when the warm-air circulation is shut off from
the incubator-case there 1s a still-air jacket
around the incubating-chamber, which pro-
tects it from sudden changes in temperature.

When the temperature in the incubating-
chamber rises to the desired degree, the ther-
mostat-bar KX bends or buckles upward with
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its expansion and causes the lever M to push

the rod N down, throwing up the free end of
the lever O, which in turn lifts the tube P and
reduces the flame of the lamp, thereby shut-
ting off the heat more or less, according to
the rise of the bar K. Thus the temperatures
in the chamber C and in the air-space about
it are regulated at the same time. DBy con-
necting the bar K with the rod L by means
of the stirrup / I provide a solid bar with no
perforations or reduced portions to be broken
or permanently set by the expansion. Theex-
pansion 1s uniform throughout the length of
the bar, and I thus obtain superior results.
In order to moisten the air within the in-
cubating-chamber, I provide the drum I, lo-
cated 1n a central position. Air enters this

- drum from the pipes 2" 2" above the water-
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level, and is given off in a moistened condi-

tion through the cocks ¢ 4" in the top, the
amount of air thus given off being regulated
from the outside by means of the long stems.
If desired, the hot water may be shut off from
the drum entirely by closing the valves 7 4,
in which case air will issue from cocks 7"’ 7"
in the same condition as it comes in from the

outside of the incubator-case. It often oc-

curs that the humidity of the outside air is |

sufficient to furnish all the moisture required
within the incubating-chamber, and it would
increase the amount of moisture to a harm-
ful degree if this already moist air were to be
passed through the moisture-drum when filled
with hot water. By connecting the drum so
as to shut it off from the rest of the heating
System and by providing the air-cocks 7' 4"
I am able to control perfectly both the SUp-
ply and the condition of the air entering the
incubating-chamber. ‘Whenever it becomes
necessary to trim or refill the lamp, it is with-
drawn through the trap-door 0", the door ¥’
giving access to the interior of the heater for
the purpose of uncoupling the rod N from the
lever O. DBy means of the doors in the incu-
bator-case the moisture and thermostat ad-
Justments can all be reached without opening
the incubating-chamber.

I am aware that prior to my invention in-
cubators have been made with a hot-water
heating system in which the water circulates
through pipesfrom a tank heated by a lamp;
also that they have been made with a double
casing to provide a dead-air space around the
incubating-chamber; also that the flame of

~the lamp has been regulated by means of a
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thermostat-bar within the incubating-cham-
ber; and I donot claim these things broadly.
What I do claim as my invention, and de-
sire to secure by Letters Patent, is— |
1. In an incubator, the combination of an
outerinclosing case, and incubating-chamber

within the inclosing case, with an air-space

on all sides of the incubating -chamber be-
tweenit and theinclosing case, a heater-cham-
ber in the inclosing case separated from the
incubating-chamber and from the air-space, a
heater within the heater-chamber from which
heat is supplied to the incubating-chamber,
an air-passage from the heater-chamber to
the air-space and from the air-space to the
outer air whereby the waste heat from the
heater-chamber is made to circulate through

theair-space around the incubating-chamber, |

and means for regulating the amount of heat
passing from the heater-chamber to the air-
space.

2. In an incubator, the combination of an
outer inclosing case, an inner incubating-
chamber with an air-space on all sides be-

6o

tween case and chamber, a heater-chamber

| at one end of the inclosing case with a parti-

tion between it and the air-space, a heater
within the heater-chamber from which heat
1s supplied to the incubating-chamber and
passages provided with shutters through the
upper portion of the partition whereby waste
heat from the heater and lamp in regulated
quantities may pass from the heater-chamber

around the incubating-chamber and escape |

through a properly-arranged outlet at the oP-
posite side of the case. |

5. In an incubator, the combination with
an incubating -chamber of a heat-radiating
system consisting of pipes running across the
upper portion of the chamber and connected
at their ends with the top and bottom of a
water-heater, a drum through which the hot
water circulates from the pipes of the system
provided with an air-inlet and an air-outlet
at 168 top, and suitable means for shutting
off the drum from the rest of the system and
for regulating the amount of moistened air
issuing from the drum through the air-outlet.

4. In a heat-radiating system for incuba-
tors, the combination of the manifolds at the
upper ends of the incubating-chamber, pipes
connecting the manifolds, a drum at the cen-
ter of the central pipe, valves in said pipe
on either side of the drum, air-inlets leading
from the outerair to the upper portion of the
drum, air-cocks at the top of the drum, and
circulating - pipes connecting the respective
manifolds with the top and bottom of a suit-
ably-located water-heater.

9. In a thermostat for incubators, an ex-

‘Pansion-bar stretched across the incubating-

chamber, tension-adjusting screwsat the ends

of the bar, a stirrup through which the ex-

pansion-bar passesintact at its central point,
and a rod connecting the stirrup with one
end of the regulating-lever, all combined sub-
stantially as shown and desecribed.

~In testimony whereof I have affixed my Sig-
nature in presence of two witnesses.
ALONZO J. TOBEY.

Witnesses:
KUGENE DIVEN,
Horris H. Mr1ris.
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