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The present invention relates to heating cab 
inets, incubators and the like, and is more espe 
cially directed toward incubators for bacteriolog 
ical work where extremely close temperature reg 
ulation is important. 
Many forms of heating cabinets, ovens and the 

like must be maintained during long periods at 
temperatures within very close limits. There is a 
type of such heating cabinets and ovens known 
as bacteriological incubators which additionally 
require the maintenance of a uniform tempera~ 
ture throughout all parts of the heating chamber 
during the prolonged period, as well as the con 
stant supply of a ?ow of fresh air which may 
circulate through the chamber. 
The present invention contemplates improve 

ments in such heating cabinets whereby the uni 
formity of temperature throughout the heating 
chamber may be maintained and the air cir 
culated. According to the present invention 
these results are obtained by comparatively in 
expensive parts properly located with respect to 
one another. No moving parts are required and 
no thermostatic control is necessary other than 
the one for the primary purpose of maintaining 
a uniform temperature over the prolonged period 
where heating is necessary. 
To accomplish all this the fresh air is admitted 

in such a manner that it is thoroughly mixed 
before it is discharged into the chamber so as 
to overcome differential temperatures in various 
parts of the chamber, and at the same time the 
radiation of heat from the heating source is re 
duced to an amount to where it can cause no 
local excess heating. 
Other and further objects will hereinafter ap 

pear as the description proceeds. 
The accompanying drawings show, for pur 

poses of illustrating the present invention, an 
embodiment in which the invention may take 
form, together with modi?cations of certain parts, 
it being understood that the drawings are illus 
trative of the invention rather than limiting the 
same. 

In these drawings: 
Figure 1 is a vertical sectional view through 

an incubator (with doors removed) taken on the 
line i-—| of Figure 2 and showing parts in eleva 
tion and parts broken away; 
Figure 1a is a fragmentary view similar to Fig 

ure 1 illustrating a modi?ed form of construction; 
Figure 2 is a horizontal sectional view taken 

on the line 2-2 of Figure 1; 
Figure 3 is a vertical sectional view taken on 

the line 3-3 of Figure l; 
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Figure 4 is a perspective view of the incubator 
at a reduced scale; and 
Figures 5 and 6 are top plan and side elevational 

views of the damper control. 
In the embodiment shown in the drawings the 

incubator employs a large rectangular box-like 
structure Iii which may be supported on legs II. 
It is provided with two swinging doors I2, i2 and 
is arranged for using an extraneous heater, such, 
for example, as a liquid fuel burner. The in-' 
cubator has double walls at the top, bottom, sides 
and back which contain insulation and the doors 
are also insulated. 
The box has a sheet metal liner i5 with a rear 

wall 86, end walls I1 and IS, a top wall l3 and a 
bottom wall 20. A strip 2| is at the front below 
the door opening. This liner forms an upper 
?ve-sided chamber opening toward the front and 
a shallow ?ve-sided chamber opening downwardly. 
A partition 22 extends across the lower box 

like chamber and is secured in place to the side, 
front and rear elements l3, I], I8 and 2| of the 
liner so as to form a duct 23 of the full size of 
the bottom 20. At the left end of Figures 1 and 2 
the duct 23 communicates with a ?ue or stack 
24 which is suitably secured to the side wall 18. 
At the right end the duct 23 communicates with 
a tube 25 extending laterally as indicated. The 
outer housing 30 has a rear wall 3| and end walls 
32, 32. It is open at the front and framed as in 
dicated in the drawings for openings 33, 33 for 
the two doors. 
The liner is secured in the housing in any suit 

able manner and the space between the liner walls 
and the housing walls and between the top oi’. 
the housing and a cover 31 is ?led with suitable 
insulating material, such as glass ?bre. Tubes 
35 extend down through aligned openings in the 
top and bottom walls of the duct 23 and- are long 
enough to extend through a bottom plate 36 which 
is suitably secured in inturned ?anges 31 around 
the lower edges of the side, front and back walls 
of the housing. Before this plate 36 is in in 
serted position the tubes are in place as well as 
spacers 38 and 39 and the space is filled with in 
sulation as indicated. Alter the bottom plate 36 
is in place the lower ends of the tubes are upset, 
as indicated in the drawings, so that the tubes 
are secured in place. 
A bailie 40 is secured to the bottom plate 20 

so as to form a manifold into which all the tubes 
35 discharge the air warmed and drawn in by 
convection. This baf?e requires all the air to 
travel towards the left, as indicated in Figures 1 
and 2 of the drawings, and to be discharged past 



2 
the left edge 4| of the ba?le plate. As the air 
coming up through the tubes near the right hand 
side of the ?gure will be heated too hot and would 
heat the lower end of the ba?le to too high a tem 
perature and cause radiation, this radiation is 
prevented by a heat baffle in the form of a lower 
plate 42 and an upper plate 43 with interposed 
insulation as indicated. This heat bai?e may be 
secured in place by screws indicated at 44. 
The warm air item the interior of the chamber 

escapes up through vent openings 45,‘ 45, as indi 
cated in Figure 4, and generally these openings 
will be provided with dust caps which are omitted‘ 
from the drawings. The front part of the cover 
3i carries two tubes 45, 46 for thermometers (not 
shown). 
The source of heat may be a continuously op 

erated gas or liquid fuel burner or an intermit 
tently operated electric heater. Where the fuel 
burner is used the ?ame is allowed to enter a cone 
5B. This cone is surrounded by a double walled 
housing 5! and hot air is discharged into the top 
portion 52 of this chimney which is open when 
heating of the incubator is not requiredso that 
the hot air coming from the ?ame is dissipated 
in the room. When heating is required a damper 
53 is arranged so as to close the top of the open 
ing. This will require the products of combustion, 
together with such air as may be drawn through 
‘holes 54 into the space between the cone ‘50 and 
the chimney ii, to pass through a tube 55 into 
the tube 2-5 and therefore into the duct 23. 
The air entering the duct 23 at the right hand 

end will be at such a high temperature as to heat 
air coming through the right hand tube 3 5 to too 
high a temperature for direct admission into the 
incubator chamber, and it is for this reason and 
to avoid relatively strong jets of heated air that 
the ba?le is utilized to accumulate all the heated 
air and mix it before it is admitted into the cham 
ber. A small amount of the air passing up 
through the ba?le is allowed to enter the chamber 
through small holes 56 in the baffle and to thereby 
warm the bulb 51 of a thermal element which is 
connected to a bellows operator of conventional 
form enclosed in a casing indicated at 58 and ‘ar 
ranged to act on the lever 59‘which supports the 
damper 53. When the thermal element 51 is sat 
i's?ed the bellows is expanded and the counter 
weight 50 opens the damper, and when the ther 
mal element 51 is calling for heat the bellows is 
collapsed and the damper closed. Adjustment for 
the temperature is made by a knob 82 attached 
to the temperature responsive element so that its 
position can be adjusted and the exact tem 
perature at which the damper is opened be con 
trolled. 
A thermometer 63’is inserted into the tube 55 

to facilitate adjusting the burner, and the bot 
tom of the tube 55 is provided with an opening 
64 which facilitates the admission of cold air into 
the duct when the damper 53 is opened so as to 
check the how of hot air and prevent continued 
rise in temperature after the thermostat has been 
satis?ed. 
Figure 1a. illustrates the use of a manifold 55 

in the'fresh air duct 66, this manifold taking in 
air from one end of the device and having a 
number of tubes 61 which open upwardly in the 
same way as the tubes 35 described above, so as 
to discharge air out under the ba?le plate"! in 
the same manner as above described. 

It will, of course, be understood that the man 
per in which the fresh air is introduced‘ into the 
upwardly opening tubes will depend upon condi 
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2,379,474 
tions met with in the design of the apparatus, for 
example, a number of laterally opening, individu 
ally arranged tubes may be employed instead of 
the manifold. It will also be understood that it is 
not always necessary to utilize the entire bottom 
of the chamber as duct surface. 

Since it is obvious that the invention may be 
embodied in other forms and constructions within 
the scope of the claims, I wish it to be under 
stood that the particular forms shown are but 
two of'these forms, and various modi?cations and 
changes being possible, I do not otherwise limit 
myself in any way with respect thereto. 
What is claimed is: 
1. A warming cabinet comprising means for 

de?ning a chamber for the reception of articles 
tobe‘ heated, a vent for the chamber, the bottom 
of the-chamber being the top wall of a hot air 
duct, a heater for heating the duct hotter at one 
‘part than at another, upwardly opening tubes 
extending through the duct and opening below 
it so that fresh air may be heated in the tubes 
and circulate through the cabinet, and a bail‘le 
plate above all the top tube openings and slop 
ing downwardly toward the warmer part of the 
duct, the edge of the higher end of the baffle be 
ing spaced from the-adjacent side of the cham 
her to permit the-warmed air to rise. 

2. A cabinet such as claimed in claim 1, having 
a temperature responsive device in the chamber 
for controlling the admission of heated air to the 
duct. 

3. A cabinet such as claimed in claim 1, having 
insulating material above the lower portion of 
the baffle to prevent radiation of heat from said 
portion of the ba?ie into the chamber. 

4. A cabinet such as claimed in claim 1, hav 
ing a temperature responsive device carried by 
the ba?le and controlling the admission of heated 
air to the duct. 

5. In an incubator or the like, means for de 
fining a. chamber, insulation for the chamber, the 
chamber having a bottom at least a portion of 
which is formed by a sheet metal duct for the 
passage'of hot air lengthwise of the duct, fresh 
air tubes extending through the duct and opening 
above and below the meta bai?e plate mounted 
adjacent the top wall of the duct andsloping up 
wardly away from the warmer end of the duct, 
the edge of the ba?le atits higher end being spaced 
from the adjacent side of the chamber so that 
warmed air supplied by the fresh air tubes may 
rise into the chambenthe lower end of the ba?le 
being covered by an insulating pad which pre 
vents radiation of heat from the warmer end of 
the ba?ie. 

6. The improvement in rectangular heating 
chambers with side walls, a top and a bottom, and 
having as a source of heat therefor a duct ex 
tending immediately under the bottom of the 
chamber, a heater connected to one end of the 
duct, and a draft tube connected to the other 
end of the'du‘ct, whereby one end of the duct is 
hotter than the other, which comprises upwardly 
opening fresh air tubes extending completely 
through the duct and distributed from the hotter 
end to the cooler end, and means for baffling the 
flow of incoming fresh air to require it to ?ow 
horizontally toward the end wall of the chamber 
near the draft tube and prevent its rise directly 
from the hotter end of thevduct. 

'l. The improvement claimed in claim 6, where 
in the hotter end of the baf?e is insulated to pre 
vent heat radiation. . 

8. An incubator or the like comprising a sheet 
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metal liner forming an upper ?ve-sided box~like 
chamber with an open front wall and having the 
bottom of the chamber disposed above the lower 
edges of the front, the rear and the sides of the 
liner to provide a lower downwardly opening rec 
tangular chamber, a horizontal partition extend 
ing across the downwardly opening chamber to 
form a duct under the bottom of the ?rst cham 
ber, a flue carried by one end of the liner and 
communicating with the duct, a hot air supply 
for the other end of the duct, an outside housing 
about the liner and open at the front and bottom, 
a bottom plate across the bottom of the housing, 
insulation in the spaces between the housing and 
the liner top and sides and the bottom plate and 
partition, ‘doors for the front opening, and fresh 
air tubes extending through the duct and the bot 
tom plate for admitting fresh air to the upper 
chamber. 

9. An incubator or the like having a liner pro 
viding a bottom wall and side and end walls for 
a. chamber, the bottom wall having tubes for the 
admission of heated fresh air, means for direct 
ing the flow of extraneously heated hot air under 
neath and across the said bottom wall whereby 
one end is heated more than the other and the 

10 

15 

20 

25 

3 
fresh air admitted through the tubes nearer the 
source of heat is hotter than that admitted 
through the more remote tubes, a battle plate 
sloping upwardly away from the hotter end of 
the bottom, the upper edge of the baiile plate 
being spaced from the front chamber wall, and an 
insulating baiile above the lower end of the ba?ie 
plate which diverts heated air toward the center 
of the chamber and prevents‘radiation of heat 
from the covered portion of the baffle plate. 

10. An incubator or the like having means for 
defining a chamber, the chamber having a bottom 
wall which is the top of a duct for extraneousiy 
heated hot air and through which such hot air 
passes lengthwise, a row of vertical tubes extend 
ing through the duct for allowing the passage 
of warmed fresh air into the chamber of the incu 
bator, a sloping cover plate secured to the top of 
the duct to form a common horizontal discharge 
manifold for all the tubes and being spaced 
farthest from the duct wall at the cooler end of 
the duct whereby the warmed fresh air must 
traverse the length of the manifold before being 
discharged into the chamber. 

MAURICE BRAMSON. 


