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UNITED STATES 

2,648,327 

2ATENT OFFICE 
2,648,32? 

NFANT ENCJBATOR, EQUIPMENT 
Sanuel Y. Gibbon, Jenkiatown, Pa., assigror, by 
mesne assignments, to Children's FYoshita. 9. Philadelphia, Philadelphia, Pa., a corporation 
of Pe: Asylvania, 

Application August 5, 1949, Serial No. 108,825 
(C. 128-1) 10 Clains. 

This invention relates to incubator apparatus 
suitable for use in the Special care of infants 
Such as those which are prematurely born Or 
those requiring isolation or special care. The 
invention is particularly concerned with in 
provements in the air conditioning and circu 
lating equipment and its assembly. 

In incubator apparatus of this nature it is 
desirable to provide an upper enclosure cham 
ber for the occupant and a unit incorporating the 
conditioning, circulating and control apparatus. 
Disclosures of this general type of incubator ar 
rangement, are made in application 28,603, filed 
May 22, 1948, now Patent, No. 2,600,240 and ap 
plication 45,670, filed August 23, 1948, now Pat 
eat No. 2,598,532. 
An important object of the invention is to 

provide an improved arrangement of the air 
conditioning systein parts to give increased oper 
atting eficiency and improved control of the con 
ditioning action, particularly the heating and 
cooling operations, by the use of an improved 
heating duct arrangement including a large area, 
duct arranged in a circuitous path. 
An other object of the invention is the pro 

vision of greater Safety and in proved accessi 
bility by isolating the electrical equipment and 
connections in a sealed compartinent separate 
from the circulating Systern, thus preventing the 
danger of fire or funes which Ynight be caused 
by failure of electrical apparatus from reaching 
the occupant's chamber. 
A further object of the invention is to provide 

unitary construction for the cooling chamber and 
delivery duct in a fashion which provides a heavy 
Walled unit to sirnplify the manufacture arid as 
Sembly of the apparatus and to provide inproved 
heat transfer to or from the circulated atmos 
phere. 
A still further object of the invention is the 

provision of an improved humidifying System 
and control. 
How the foregoing and other objects and ad 

vantages of the invention are accomplished will 
be evident from the following description of the 
drawing in which 

Figure 1 is a perspective view of an incubator 
incorporating the features of the present inven 
tion. 

Figure 2 is a perspective view looking into the 
top of the lower unit of the incubator. 

Figure 3 is a front elevation of the lower unit 
of the incubator, the upper unit being shown in 
broken outline. 

Figure 4 is a Sectional view taken in the direc 
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tion of arrows 4-g, Figure 3, showing the inte 
rior of the electrical chamber and adjacent parts. 

Figure 5 is a sectional view taken in the direc 
tion of arrows 5-5, Figure 3, showing the cool 
ing chamber and delivery duct. 

Figure 6 is a sectional view taken in the di 
rection of arrows 3-6, Figure 3, showing the 
construction of the humidifier and bypass. 

Figure 7 is a sectional view in the direction 
of arrows 7-5, Figure 6, showing details of the 
humidifier control valve. 

Referring to Figure 1, it will be seen that the 
incubator consists chiefly of the lower Or ma 
chinery unit which is in the form of a rela 
tively shallow box and the upper occupant's 
chamber EA which is in the form of an inverted 
transparent box hinged to the lower unit () 
along a bottom edge. By this construction all of 
the equipment required for the circulation, heat 
ing, cooling and humidifying of the air in the 
occupant's enclosure, including the controls, is 
contained in a single compact unit or base aS 
sembly leaving the occupant's Space completely 
free of any control or electrical apparatus. The 
floor member 2 for the occupant's enclosure 
acts as the lid for the lower box 6 and may be 
removed for cleaning purposes or for access to 
the equipment compartment for Service. Open 
ing 3 in the floor member 2 provides for the 
delivery of air from the lower unit to the 
occupant's compartinent. The return air passes 
through openings is back to the lower compart 
ment for recirculation and conditioning. A mat 
tress 5 may be placed directly on the floor men 
ber 2. This is maintained in correct position 
Within the occupant's enclosure by means of low 
Walls 6 and which are built integrally with 
the transparent enclosure and preferably Of 
the Sane material as the encloSure. In addi 
tion to maintaining the mattress 5 in proper 
position walls 6 and i are located and propor 
tioned so as to guide the airflow in a manner 
which provides even distribution of tempera 
ture throughout the enclosure. 
To provide for care of the infant, while main 

taining complete isolation, arm-hole openings 8 
are provided in the Side of the enclosure if, these 
arm-holes being equipped with suitable closure 
sleeves or similar devices for the purpose of pre 
Wenting ingreSS of roon air during the time an at 
tendant is Working with the infant. The access 
door 9 is also provided in the enclosure to per 
Iihit inserting necessary articles such as feeding 
bottleS, diaper's and the like. Since a positive 
preSSure is maintained in the enclosure in a 
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fashion to be described below, accidental ingreSS 
of air is prevented when the access door is opened 
momentarily, and thus, danger of entrance of 
COntaminated air is greatly reduced. 

Referring to Figures 2 and 3, the arrangement 
and Construction of the circulating and condi 
tioning apparatus will be clear. The blower fan 
20 is located in a chamber near one end of the box 
unit and draws air from the chamber 2 into the 
intake opening 22 for recirculation through the 
conditioning apparatus and the occupant's com 
partment. A proportion of fresh air is Supplied 
from an outside source through the flexible pipe 
23 and is carried to the blower through a valve 
member 24 which contains a screen or filter de 
vice to remove any dust particles from the air. 
Pipe 25 then delivers the fresh air to the Suction 
side of the blower 20. In case pure oxygen is to 
be added to the air Supply this is supplied through 
the Small tube 26 which may be attached to the 
valve member 24. Suitable automatic valve de 
vices are incorporated in the valve structure to 
Control the flow of oxygen and to close off the 
OXygen opening when the oxygen flow is shut off. 

After passing through the blower the air at a 
positive pressure is forced through tube 27 to the 
large area duct. 28. The large area of the duct 
allows a relatively low velocity of air flow, thus 
giving increased time for heat transfer. Duct 28 
follows a circuitous path around the outside of 
the cooling chamber 29. According to a feature 
of the present invention the duct 28 and cooling 
chamber 29 are made as a single integral inner 
box unit in a form which will provide a high de 
gree of heat transfer while occupying a relatively 
limited Space. In the arrangement illustrated 
the cooling chamber is made in a generall shape 
with the short leg of the L terminating in an ice 
delivery chute 30 which projects outside of the 
external box or case of the lower unit. A cover 
3 is provided for the ice chute 30. The air chan 
nel 28 extends completely around the long leg of 
the L shaped cooling chamber having two right 
angle bends which serve to mix the air and bring 
it into intimate contact with the wall surface to 
increase the efficiency of heat transfer. A lid 32 
which is fastened securely in position on the upper 
Surface of the cooling chamber and air duct unit 
Serves to provide an effective air seal so that air 
from an outside source cannot enter the duct. 
Thus by this effective system delivery of air of 
proper temperature may be made to the cham 
ber even though the outside air may be consider 
ably above body temperature. 
A heater unit 33 is inserted in the duct 28. This 

heater is preferably of the enclosed type consist 
ing of a relatively long heater rod distributed 
throughout a considerable length of the duct 28. 
With this arrangement the heat may be applied 
Over a large area, thus requiring a lower tempera 
ture for the heating element and permitting more 
accurate and uniform temperature control of the 
air flow. The heavy walls with their large area re 
tain heat and this is transferred to the air stream 
between normal operating cycles of the heater. 
The circuitous path further serves to provide mix 
ing action which minimizes fluctuations in tem 
perature within the occupant's space. 
After the air has been properly conditioned as 

to temperature it passes from the duct 28 into a 
valve 3. By setting the valve handle 35 any de 
Sired proportion of the air may be forced through 
the humidifier chamber which is located below 
valve 34. This chamber is indicated by numeral 
36 in Figure 6, where the relationship of the parts 
is shown more clearly. The construction of the 
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4 
valve 34 is more clearly indicated in Figure 7 
where it will be seen that the internal sleeve 34a. 
is rotated by the valve handle 35. Opening 34b 
in the member 34d is in the form of a T Shape. 
The opening may be rotated to any position be 
tween full air delivery through the humidifier 
chamber 36 to full delivery through the by-pass 
37. The particular shape for the opening 34b 
provides for more accurate control when only a 
Small increase in humidity is desired. When a 
high degree of humidity is not needed, valve han 
dle 35 is adjusted so as to permit a portion of 
the air to foW directly through the by-pass duct 
37 from which it enters the occupant's compart 
ment through the outlet 3. The portion of the 
air flowing through the humidifier chamber en 
ters the occupant's space by means of a sepa 
rate channel 3a of the outlet duct 3. As will 
best be seen in Figure 6 the humidifier chamber 
36 is kept supplied with water by means of filler 
38 Which extends outside the base box 8. Filler 
38 includes a visual water level gauge. 
With this circulating System the air under 

pressure is delivered through the main duct and 
is heated or cooled therein so that the desired 
temperature is attained before it reaches the 
humidifying location. By this sequence relatively 
accurate control of the humidity may be obtained 
by varying the setting of the control handle 35. 
For example, with the arrangement, shown, open 
ing the valve 34d to one-quarter position will 
normally produce a relative humidity of 50 to 65 
per cent. With three-quarter handle position the 
relative humidity produced will be 80 to 95 per 
cent. When ice cooling is used the humidity valve 
is turned to full open. 
As will be best seen from Figures 2, 3 and 4, the 

electrical equipment including the electric motor, 
control relays, indicator lights, wiring and the 
like, is all enclosed in chamber 39 which is sealed 
With respect to the inside of the box unit (0. The 
electric motor 40 is shown supported on the rear 
wall of the enclosed chamber 39, the blower 20 
being mounted on the motor shaft on the opposite 
side of the Wall. The indicator lights 4 are 
mounted on an external plate member which 
closes the opening from the chamber 39 to the 
Outside of the outer box 0. The general loca 
tion of the control relays and warning buzzer is 
indicated by numeral 42. These are mounted on 
a horizontal plate 43 which is attached to the 
vertical closure plate 44. The plate 43 on which 
the relays 42, the terminals 45 and wiring are 
mounted, is Securely fastened to the front plate 
44 and may be withdrawn from chamber 39 so as 
to expose all of the wiring connections outside 
the box ?o and to permit easy access to the rest 
of the electrical equipment. With the plates 44 
and 43 removed access may be had to the motor 
40, its mounting screws and its electrical con 
nections. To provide for circulation of air to 
the electrical compartment 39 to carry away any 
heat developed, an opening 46 in the lower sur 
face and a louvre 47 in the front plate are pro 
vided. 
The temperature of the air circulated through 

the occupant's compartment is controlled by 
means of a thermostat 48 which is located just 
below the return air outlet 4 from the occupant's 
compartment. Thermostat 48 may be adjusted 
by means of knob 49 to provide for selection of 
the desired temperature within the enclosure. In 
addition, a Small fixed thermostat 50 is provided 
as a Safety measure. This is set to actuate a 
danger signal in the form of a red light and a 
buzzer if the temperature in the enclosure should 
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exceed a maximum safe temperature, e. g. 102 
degrees. Excessive temperature night develop 
through faulty operation of the heater or the 
controls, or if the incubator should be isfö i. 
direct sunlight for an extended period. In Case 
of failure of power, openings as indicated at 5 
and 52 are provided in the enclosure . .hese 
will permit, sufficient circulation of air through 
the incubator to Support, life within the incubator. 
Under normal operation the positive preSSLY'e 
within the enclosure prevents the ingress of 
room air through openings 5 or 5. These Open 
ings serve to permit the escape of a Shall arount 
of circulated air sufficient to compensate for the 
fresh air added through the intake 23. 
From the foregoing it will be seen that i have 

provided improved construction for infaint, incu 
bators particularly with respect to improved effi 
ciency and compactness. The improved interior 
arrangement for the cooling chamber and deliv 
ery duct, provides for controlled delivery of aii 
under pressure by forcing it to intimately engage 
the cooling surface through an extended and Cir 
cuitous path. This construction permits the 
application of heat, to the air over an appreciable 
distance along the duct by a low te::Rperature 
enclosed type heater. The in proved humidifier 
construction a SSures maxinuin humidification 
when needed and permits control to the desired 
degree of humidity at all times. The special walls 
or baffles Within the occupant's charaber provide 
for improved circulation and heat distribution, 
while at the same time, serve to retain the pi'oper 
location for the oacupant's in attireSS, thus eliini 
nating the need for projecting Walls on the floor 
member. The relative location of the blower 3init 
and the electrical chanber with respect to the 
remainder of the lower unit provides for the con 
centration of all electical wiring and equipinest, 
Within a confined area, thereby reducing the 
amount of Wiring required and eliminating the 
need for wiring having metal casing for Safety 
purposes. With the arrangement, shown all of 
the wiring and electrical equipment is coinpletely 
separated from the air Stream which may often 
have a high oxygen content. Separation of the 
electrical equipment in this manner thus avoids 
danger of fire from this Sotirce. In addition, a 
greatly improved assembly and service arrange 
ment results. 

I claim?: 
... Incubator apparatus Suitable for infants 

having a base unit, heating, circulating and con 
trol equipment completely housed in Said base 
unit, an occupant's space formed by an inverted 
box open at the botton and adapted to be Sup 
ported on said base unit, said base unit further 
being ported adjacent either end thereof for 
inlet and discharge of air fl'Oin Said box, said box 
having transverse integral piates extending the 
full width of the box and attached to its Wails 
adjacent each end near the bottosa for Con 
trolling air fioW and temperature distribution 
throughout the occupaint's Space. 

2. Infant incubator apparatuS including a, b0X 
like lower unit, heating, cooling, circulating and 
control equipment completely housed in Said 
lower unit, said lower unit incorporating an inte 
gral sealed unit having an inner Chamber for 
holding a coolant, and having a boitoin and Walls, 
an outer chamber surrounding a Yaajor portion 
of the inner chamber and having a bott,05:2, and 
outer walls, certain inner and outer wall inhernbers 
being spaced apart to define an air duct, the 
inner walls of said outer chamber being the Cuter 
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6 
Walls of the inner chainber, a cover member for 
said integral unit extending over both the outer 
and inner chambers, a circulating air inlet at 
Oile end of Said duct and an air outlet at the 
other end, a circulating fan having its pressure 
side connected to said duct, inlet, the cross sec 
tional area of the duct being at least Several 
titles the area of the circulating fan outlet. 

3. For an infaint incubator, a base box con 
taining cooling and circulating equipient, an 
integral coolant, CC:ntainer and air duct, said con 
tainer being generally il-Shaped and having the 
cooling duct exte:nding along the back and the 
front of the inain leg of the L-shaped container. 

4. For an infant incubator having a separate 
unit containing the temperature control and cir 
culating equipment, an integrally formined cool 
ing Chamber With an air duct surrounding it, said 
duct being of large cross Sectional area to permit 
relatively low velocity flow, and a circulating 
fan having an inlet to said duct from the pressure 
side of said fan. 

5. An infant incubator comprising an occu 
pant's enclosure mounted upon a base-box hous 
ing air-conditioning mechanism; said air con 
ditioning mechanisn) including a Smaller box 
positioned Within the base box and containing 
a cooling conpartment, the Walls of which com 
partment are laterally spaced from the corre 
Sponding Walls of Said Smaller box on at least 
two sides So as to form an air duct having an 
angular change of direction; a humidifying tank 
ii.Ounted in Said Smaller box and communicating 
with the air duct; and cover means separating 
the base box from the occupant's enclosure, said 
cover heans being apertured to provide for cir 
2ulation of air through the occupant's chamber 
a.ind through both base boxes in series. 

6. Fol infant incubators of the type having 
an occupant's enclosure completely free of air 
conditioning equipment and a machinery base 
containing air-conditioning equipment with 
;Ine2ns affording a circulation of air through the 
Occupant's encloSure and machinery base in Se 
ries, an OXygen intake, a blower, and a heating 
element and thermostat therefor, all extending 
into the path of air flow; a blower motor, elec 
trical Connections for said heating element, ther 
nostat and motor and a housing completely iso 
lating said motor and connections from the re 
mainder of said machinery base. 

7. An incubator as defined in claim 6 wherein 
Said housing incorporates a removable external 
Wall pathel, an indicator light and connections 
therefor, a horizontal plate integral with said re 
Ymovable panel upon Which electrical connections 
are mounted. 

8. An infant incubator having an occupant's 
enclosure Supported on a machinery box, air cir 
Culation means comprising an oxygen intake, a 
blower and a circuitous air duct in said machin 
ery box, al.).d a floor member between said enclo 
Sulie and Said box having ports establishing com 
rhunication between said occupant's enclosure 
and Said circulation means; a heating element 
&nd a thermostatic control for the element lying 
in the path of air flow, a motor for the blower, 
an indicator light, and electrical connections for 
blower, motor, thermostat heating element, and 
light, 2nd a Sealed compartment isolating the 
notor and all of the electrical connections from 
the path of air flow. 

9. An infant incubator comprising an occu 
pant's enclosure and a shallow machinery box 
Supporting the Same, said machinery box.com 
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prising an outer housing and a smaller box in 
Said housing having an elongated Section to re 
ceive coolant, a marginal air duct extending the 
full height of the smaller box surrounding at 
least a major part of the periphery of said cool 
ant Section; and a humidifier receiving air from 
said duct; said machinery box having openings 
to deliver air from the humidifier to the occu 
pant's enclosure and to receive air from the Oc 
cupant's enclosure for re-circulation. 

10. For an infant incubator having a separate 
bOX containing the temperature control and cir 
culating apparatus, a heat transfer compartment 
including an air duct and heat transfer devices 
having heat conducting surfaces positioned along 
the path of air flow through said duct, said com 
partment occupying a large part of the volume 
of Said box, and a blower fan having the pres 
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8 
sure side thereof connected to said duct and the 
suction side of said blower fan being located in 
the portion of said box representing the minor 
volume thereof. 

SAMUEL Y. GIBBON. 
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