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This invention relates to air conditioning units or
plants of the type described in United States Patent No.
2,188,811 issued to me January 30, 1940, in which type
of plant or unit the air to be conditioned is moved selec-
tively over either the evaporator or the condenser while
the air to be discarded is moved over the other coil.
Plants or units of this type tend to be quite bulky par-
ticularly in larger sizes since the bulk increases approxi-
mately as the square of the capacity.

One of the objects of this invention is to provide air
conditioning units of the class described in which the bulk
increases approximately directly with the capacity.

To meet existing market conditions a manufacturer of
air. conditioning equipment is required to manufacture
a variety of sizes of units. It is another object of this
invention to provide that larger sizes of air conditioning
units may be made largely from a plurality of standard-
ized parts used in smaller units.

When a relatively large number of persons are present
in a space being conditioned, or when there is consider-
able smoking, more of the outside air will be required
to be conditioned and moved into the interior than at
other times. An object of the invention is to provide
air conditioning plants of the class described which while
particularly adapted for recirculating and conditioning
indoor -air can be caused to positively supply predeter-
mined amounts of conditioned outside air while positively
exhausting corresponding amounts of indoor air.

Zone control, particularly in the heat pump type of air
conditioning plants or units is one of the more important
objects of this invention which provides that a unit em-
bodying a single evaporator and a single condenser can
serve two or more zones and can provide for each zone,
independently of the other zomes, either (@) cooling with
recirculated air, (b) heating with recirculated air, (c)
cooling with new air, (d) heating with new air, (e) de-
bhumidifying and reheating with recirculated air, or (f)
dehumidifying and reheating with new air.

Also it is an important object of this invention to
provide, even where zone control is not required, a unit
which will deliver two or more streams of conditioned
air, each so individually conditioned that a space can be

" selectively conditioned by (a), (8), (¢), (d), (e) or (f)
or by combinations thereof.

In extremely cold weather the temperature differentials
between adjacent parts of an air conditioning unit of the
class described may be well in excess of 100 degrees
F. and effective insulation and its installation becomes a
problem particularly in a package type of unit which is
to be installed in a home and sometimes directly in the
living room. This invention has for an object to pro-
vide a type of construction for air conditioning units of
the class described whereby much heat-insulating and
sound-deadening material may be used in place of mois-
ture accumulating, frost accumulating, noisy metal.

Other objects. of the invention include simplicity,
adaptability to mass. production, flexibility of control,
and a fundamental arrangement of coils, blowers, ducts
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and dampers adapting the units for a wide variety of
installations and locations with respect to the building
or space being conditioned as well as with respect to
the compressor used in plants and units of the class de-
scribed for drawing refrigerant vapor from the evapora-
tor to produce cooling and compressing the vapor into
the condenser to there produce heat.

One practical embodiment of the invention is illus-
trated by the accompanying drawings in which:

Figure 1 is a vertical sectional view of this embodi-
ment as seen on the line 1—1 of Figure 3 looking in
the direction of the arrows.

Figure 2 is a plan view of the embodiment showing
uppermost parts removed to reveal underlying parts.

Figure 3 is a sectional view seen on the line 3—3 of
Figure 1 looking in the direction indicated by the arrows.

Figure 4 is a sectional view seen on the line 4—4 of
Figure 1 looking in the direction indicated by the arrows.

The numeral 10 indicates a conventional condenser or
condenser coil while the numeral 11 indicates a conven-
tional evaporator or evaporator coil.  Each coil is shown
as being of the same size as the other and positioned in
spaced parallel relationship with each other with the
tubes 12, 12 horizontally disposed and the heat-trans-
fer fins 13, 13 arranged vertically with respect to the
tubes. It will be understood that a compressor (not
shown) is connected to draw refrigerant vapor from the
evaporator -coil 11 and to compress it into the condenser
coil 10. The operating temperature taken on by each
coil is governed by indoor air temperature, outdoor air
temperature, and, the amount of air moved over each
coil.

The evaporator is large enough to pass the relatively
large amounts of outdoor winter air required to be passed
over it in the heating season for efficient heat pump op-
eration while it makes a particularly quiet and efficient
cooling and dehumidifying coil when approximately half
the maximum amount of indoor air is passed over it in
the cooling season. Likewise the condenser is large
enough to pass the large amount of warm outdoor air
required o be passed over it in the cooling season while
it becomes a particularly quiet and very efficient air heat-
ing coil when about half that amount of indoor air is
moved over it in the heating season.

At suitably spaced intervals longitudinally of the coils
there are provided spaced divider fins 14, 14, etc., the pres-
ent embodiment being shown as having five in number,
each common to and supported jointly by all tubes 12,12,
These divider fins extend both laterally and perpendicu-
larly beyond the limits of the heat-transfer fins 13, 13.
Two encompassing walls 15, 15, and two encompassing
walls 16, 16, are alternately arranged and fitted snuggly
and right-angularly between corresponding divider fins.
Encompassing walls 15, 15, each co-operate with corre-
sponding divider walls to enclose two spaced sets of inlet
passages, generally indicated by the numerals 55, 55, the
respective parts of which are about to be designated and
described. Encompassing walls 16, 16, each co-operate
with corresponding divider walls to enclose two spaced
sets of outlet passages, generally indicated by the numer-
als 56, 56, the respective parts of which are about to be
designated and described.

The numeral 17 indicates a scroll chamber at the upper-
most part of a set of inlet passages 55 while a blower
wheel 18 is, operatively positioned in the scroll chamber
and alined with axially opposed openings 19, 19. The
numeral 20 indicates a scroll chamber at the lowermost
part of a set of inlet passages 55 while a blower wheel 21,
is operatively positioned in the scroll chamber and alined
with axially opposed openings 22, 22. Each blower
wheel and the corresponding scroll chamber is designed
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to discharge directly into a common damper space 53
which is between the two blower wheels when considered
vertically and between the evaporator and condenser
when considered transversely and between a pair of di-
vider fins 14, 14, when considered longitudinally of the
complete embodiment and which this space is divided by
a diagonal damper 23 into an inlet passage 24 leading
from scroll chamber 17 and a second inlet passage 25
leading from scroll chamber 20. The set of inlet pas-
sages being described further includes an inlet transfer
passage 26 on that side of the condenser opposed to the
damper chamber 53, as well as an inlet transfer passage
27 on that side of the evaporator opposed to the damper
chamber §3.

The aforesaid set of outlet passages 56 includes a
damper chamber 54 between corresponding parts of the
two coils and which is divided by a diagonally disposed
damper 28 into an upper outlet passage 29 and a lower
outlet passage 30. The set of air outlet passages also in-
cludes an outlet transfer passage 31 for the evaporator i1
and an outlet transfer passage 32 for the condenser. Each
of the divider fins 14, 14, etc., acts to separate a set of inlet
passages 55 from a set of outlet passages 56 is provided
with a full sized opening 26a to connect inlet passage 26
with outlet passage 32 and this divider fin 14 is also pro-
vided with a similar opening 27a connecting inlet transfer
passage 27 with outlet transfer passage 31.

Outlet passage 29 continues to an upper outlet passage
or duct 33 while outlet passage 30 continues to a lower-
most outlet passage or duct 34, The encompassing wall
16 which cooperates with corresponding divider walls 14,
14, to enclose the set of outlet passages 56 is interrupted
at 33a and 34a to there provide outlet openings.

The combination of a set of inlet passages 56 and a
set of outlet passages together with two dampers 23 and
28 and two blower wheels 18 and 21 provides, in the em-
bodiment illustrated, that which is known herein as a
zone unit. A single zone unit will provide an operative
unit or plant of the class described altho a multiplicity
of zone units is preferable. A nine ton (refrigeration
basis) unit made up of nine zone units, as an example,
will show substantially the same production cost as a
single nine ton zonme unit and yet have a bulk of only
about one-third that of the single unit while offering great
flexibility of control.

The embodiment illustrated shows two zone units or
rather two sets of inlet passages and associated parts and
two sets of outlet passages and associated parts. Accord-
ingly, in the drawings, the numerals 17, 18, 19, 19, 20, 21,
22, 22, 23, 24, 25, 26, 27, 26a and 27a are repeated to des-
ignate respective parts of a second set of inlet passages and
associated parts while the numerals 28, 29, 30, 31, 32,
33, 34, 33a and 34a are repeated to designate respective
parts of a second set of outlet passages and associated
parts.

While conventional metal construction can be used for
the divider fins 14, 14, etc. and the encompassing walls
15, 15 and 16, 16 I propose to make the divider fins 14,
14, etc., from heat-insulating and sound-deadening sheets
of cellular plastic, such as styrene or urethane foam, while
the encompassing walls 15, 15 and 16, 16 are molded
from similar material. Where this relatively thick and
light weight material is used the encompassing walls are
- fitted snuggly between divider fins and are readily re-
tained by a suitable cement (not shown) or suitable me-
chanical fasteners (not shown). Also the encompassing
walls are readily made in sections and butted together
as at 35.

In order that this non-structural material shall carry
no load other than the slight aerodynamic load to which
it is subject there is provided a pair of boxed headers
36, 36, ecach common to the evaporator tubes and the
condenser tubes and thru which corresponding tube ends
are passed and secured in the conventional manner.
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Thus the metal headers and the metal tubes combine to
form a strong structural skeleton for other parts of the
unit,

The two upper blower wheels 18, 18 are mounted co-
axially on a single shaft 37 while the two lower blower
wheels 21, 21 are also mounted on a single shaft 38.
Shaft 37 is driven by a motor 39 mounted on a bracket
40 supported by one of the end plates or headers 36.
Shaft 38 is driven by a motor 41 mounted on another
bracket 46. Insofar as all parts are concerned Figure 2
of the drawings could just as well be known as a bottom
view of the embodiment looking upward. The other end
of each shaft is carried by a bracketed bearing 42, 42,
also carried by the corresponding header so that there is
no direct contact between plastic scrolls and the blower
wheels and shafts contained within the scrolls. The clear-
ance usually allowed between a double inlet blower wheel
and the sidewalls of a blower scroll is sufficient to allow
for expansion differentials which might set up between
a coil and the blower shaft immediately above or below it.

Note that the design of each scroll is slightly modified
from the conventional to suitably offset openings 19, 19
and 22, 22 to avoid their being eclipsed by ducts 33,
33 and 34, 34. While all intermediate fins 14, 14, etc.
of a complete embodiment have the material which
forms the side walls of scroll chambers as well as the
material which forms the side walls of outlet ducts, the
divider fin 14 which is at one extreme end of a unit does
not require material to make one side wall of two scroils
while the divider fin 14 which is at the other extreme
end of an assembly does not require the material to make
one side wall of two ducts. It is the absence of this
last named material which makes room for the motors
39 and 41 where a blower scroll is absent.

The several dampers, 23, 23 and 24, 24, two for each
zone unit, are mounted to oscillate individually on a
single tubular shaft 43. This shaft extends centrally of
an assembly from end to end from header to header
and is secured thereto at each of its ends as at 44 to
further increase structural stability of a unit. As will
be more particularly explained hereinafter, and as is
understood from the teachings of the aforesaid Letters
Patent, switch from heating to cooling, or vice versa, is
done by moving both dampers of a zone unit from one
position to the opposite position while to switch from
a1l recirculated air to all fresh air is a matter of moving
only the inlet damper 23. While in some installations
all inlet dampers 23, 23 can be connected to be actu-
ated simultaneously and all outlet dampers 28, 28 can
also be so interconnected, it is preferable for better
control, and quite essential for full zone control within
the scope of this invention, to have each damper indi-
vidually movable. While well known electromechanical
means (not illustrated) can be applied for full auto-
matic control of the several dampers I have, for purpose
of simplicity of explanation, shown each damper as indi-
vidually movable from full line position to broken line
position, and vice versa, by means of a spring steel wire
45, 45 passing frictionally thru a guide tube 46, 46 and
terminating outwardly in a push-pull button 47, 47.
The guide tube is soldered or otherwise secured to a fin
13 of the condenser where it is free from frost.

Operation of any individual zone unit is generally as
follows: An embodiment such as illustrated may be set
in the roof of a building so that upper blower wheels
are out-of-doors and the lower blower wheels are in-
doors. Again it may be set in a floor of a building so
that the lower blower wheels are out-of-doors and the
upper blower wheels are indoors. In Figures 3 and 4,
however, the embodiment is shown as installed like a
“window” unit in the wall 48 of a building or space 49
to be conditioned. Integral pads 51 provide flat sur-
faces for snug fits with wall 48, The lower blower
wheel 21 thus handles indoor or recirculated air while
the upper blower wheel handles outside air. The lower
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outlet duct 34 vents to the out-of-doors while the upper
duct ‘33 returns conditioned air back to the interior.
Best practice indicates that the indoor blower wheel 21
be driven at a lower speed than outdoor wheel 18 so
that the former is quieter and moves only approximately
half as much air as does wheel 18. Outside air of a
predetermined minimum amount should be mixed with
recirculated air and conditioned and sent to the interior.
Accordingly damper 23 is provided with appreciable
clearance as at 50. With dampers 23 and 28 set in full
line position indoor air enters openings 22, 22 and blower
wheel 21 from whence it enters scroll chamber 20 and
inlet passage 25 where it is directed by damper 23 over
the corresponding surfaces of condenser 1¢ and into
inlet transfer passage 26. From here -the partially
heated indoor air goes thru opening 26a, which tends
to evenly feed the air into outlet tranmsfer passage 32
and over those portions of the condenser surfaces cor-
responding to the transfer passage 32. At this point it
is to be noted that, by comparison with the usual single-
pass condenser the coil is only one-half as deep but
twice as long. After passing over condenser surfaces
for a second time the now fully heated limited amount
of recirculated indoor air passes into outlet passage 29
where the outlet damper 28 directs this air to duct 33
and out thru outlet opening 33z to the space being con-
ditioned. ) :

Meanwhile blower wheel 18 sends larger amounts of
outside air thru scroll chamber 17 and into the inlet
passage 24 where damper 23 directs this air over corre-
sponding of the surfaces of the evaporator 11 into inlet
transfer passage 27 thru opening 27a into outlet transfer
passage 31 and back over the evaporator surfaces cor-
responding to ‘transfer passage 31. Finally this air
enters outlet passage 30 where damper 28 directs it thru
outlet duct 34 and the outlet 34a whereby it returns to
the out-of-doors at a point remote from where outside
air is taken in. Since blower wheel 18 moves more air
than blower wheel 21 the combined static pressure and
velocity pressure on the outdoor side of damper 23
causes a predetermined amount of this outside air to
pass thru the clearance 50 and to mix with recirculated
indoor air being conditioned; this mixing taking place
before the indoor air passes over the condenser surfaces
in the first pass.

During certain conditions when indoor air is being
heated by compressed vapor which was generated in the
evaporator and compressed by the compressor (not
shown) into the condenser, frost accumulates on the sur-
faces of the evaporator. Periodically during the heating
operation, it is. proposed to momentarily discontinue
operation of the compressor and the outdoor blower
wheels whereupon some warm recirculated air passes
thru the clearance space 50 into chamber 24. While a
small amount will seek to escape via the now idle wheel
18 mulch of it will more readily pass twice over evapo-
rator surfaces to escape via outlet passage 30 and outlet
opening 34a, thus melting frost from the evaporator
surfaces and evaporating and carrying away the resultant
water. To switch from heating of recirculated air to
cooling and dehumidifying of recirculated air both damp-
ers 23 and 28 are moved to broken line position. Now
indoor blower wheel 21 again sends indoor air to
inlet passage 25 and here the damper 23 now directs
this indoor air over the evaporator surfaces into inlet
transfer passage 27 then thru opening 27« into the out-
let transfer passage 31 from where it passes over evapo-
rator surfaces for a second time whereupon damper 23
directs this air into duct 33 to return to the interior.
Meanwhile the higher pressure against damper 23 at the
outdoor side causes some outdoor air to mix with the
recirculated indoor air to be conditioned.

For heating all outside air for delivery into the interior,
combined with exhausting indoor air, damper 23 is set
in broken line position so that outdoor air is fed to the
condenser while indoor air is fed to the evaporator, How-
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ever outlet damper 28 remains in the usual position for
heating (full line position) so that heated air from the con-
denser is directed back to the interior while air which has
given up heat to the evaporator and is to be discarded is
sent back to the out-of-doors.

For cooling all outside air inlet damper 23 is moved
to full line position so that outdoor air is directed over
the evaporator while the outlet damper is in broken line
position to direct cooled air to the conditioned space via
duct 33.

Figures 1 and 4 of the drawings show a break in the
right end of the embodiment to indicate that in addition
to two zone units actually shown there may be more.
Where more than two zone units are provided to serve a
single space in mild weather one zone unit may be on
cooling and dehumidifying to control indoor dew point,
a second zone unit may be heating while another may
be handling all new air and either heating or cooling
same as required. Where it is anticipated that one zone
unit of a multi-zone unit is to handle all new air it is pref-
erable that the outdoor air blower of that unit be original-
ly designed, or throttled, so that it handles no more air
than does the indoor blower.

As against using a multi-zone unit in a single zone or
room each duct 33, 33 may be extended by conventional
ducting (not shown) to a corresponding room or zone, or,
where a large number of zone units are embodied in a
single plant, each room may be served with one or more
zone units according to the size of the room and the maxi-
mum anticipated number of occupants. -Where a zone
is served by only one zone unit a variety of conditions
can be met by constantly changing the positions of the
two corresponding dampers fo give varying amounts of
heated air, cooled and dehumidified air and outdoor air
respectively. Constant changing of a zonme umnit from
heating to cooling and from cooling to heating and from
recirculated air to new air and back again, presents no
problem since the path of the refrigerant is not changed
and there are no sudden temperature changes on the part
of the coils.

In the foregoing I have been specific as to construction
and arrangement of parts, also as to proportions, ma-
terials, number of parts, operating methods, control meth-
ods, locations of indoor blowers and outdoor blowers,
ete., etc., but only by way of making a practical disclo-
sure of my invention and one practical embodiment there-
of and not by way of defining limits to the scope of the in-
vention which is of a broader nature as shown by the ap-
pended claims.

I claim:

1. In an air conditioning unit of the class described an
air cooling evaporator coil and an air heating condenser
coil in spaced’ parallel relationship, encompassing walls
enclosing said coils and providing respectively a coexten-
sive’ damper space between the coils, a coextensive air
transfer space for the evaporator on the side thereof op-
posed to the damper space and a coextensive air trans-
fer space for the condenser on the side thereof opposed
to the damper space, transverse divider walls acting to
divide the damper space into an alternate arrangement
of air inlet damper chambers and air outlet damper cham-
bers respectively and further acting to divide each trans-
fer space into an alternate arrangement of air inlet trans-
fer passages and air outlet transfer passages respectively
with each of the air outlet transfer passages connected
to Teceive air from the corresponding air inlet tramsfer
passage, air inlet dampers one for and in each air inlet
damper chamber acting to divide same into an indoor air
inlet passage communicating with the evaporator coil and
an outdoor air inlet passage communicating with said con-
denser, and: air outlet dampers one for and in each air
outlet damper chamber dividing same into an indoor air
outlet passage communicating with said evaporator and
an outdoor air outlet passage communicating with said
condenser, -
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2. The air conditioning unit as in'claim 1 and in which
said air inlet dampers are each movable to a second po-
sition to there establish communication between the in-
door air inlet passage and the condenser and between the
outdoor air inlet passage and the evaporator.

3. The air conditioning unit as in claim 1 and in which
said air outlet dampers are each movable to a second po-
sition to there establish communication between the in-
door air outlet passage and the condenser and between
the outdoor air outlet passage and the evaporator.

4. The air conditioning unit as in claim 1 and in which
each air inlet damper is movable, independently of the
others, to a second position to establish communication
between the indoor air inlet passage and the condenser
and between the outdoor air inlet passage and the evap-
orator.

5. The air conditioning unit as in claim 1 and in which
each air outlet damper is movable, independently of the
others, to a second position to establish communication
between the indoor air outlet passage and the condenser
and between the outdoor air outlet passage and the evap-
orator.

6. The air conditioning unit as in claim 1 and in which
the divider walls and the encompassing walls are jointly
extended beyond the indoor air inlet passages to there
form indoor air inlet blower scrolls one for and deliver-
ing to each indoor air inlet passage.

7. The air conditioning unit as in claim 1 and in
which the divider walls and the encompassing walls are
jointly extended beyond the outdoor air inlet passages
to there form outdoor air inlet blower scrolls one for
and delivering to each outdoor inlet air passage.

8. The air conditioning units as in claim 1 and in
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which the divider walls and the encompassing walls are
composed of non-metallic heat-insulating material and
jointly extended beyond the indoor air inlet passages to
there form indoor air inlet blower scrolls one for and
delivering to each indoor air inlet passage; the unit
further including blower wheels one operatively positioned
in each scroll, a common shaft on which all blower
wheels are mounted and bearings for said shaft supported
out of physical contact with said walls.

9. The air conditioning unit as in claim 1 and in
which the divider walls and the encompassing walls are
composed of mon-metallic heat-insulating material and
jointly extended beyond the outdoor air inlet passages
to there form outdoor air inlet blower scrolls one for
and delivering to each outdoor air inlet passage; the unit
further including blower wheels one operatively positioned
in each scroll, a common shaft on which ail blower
wheels are mounted and bearings for said shaft supported
out of physical contact with said walls.

10. The air conditioning unit as in claim 1 and in
which each coil comprises tubes and fins mounted on
said tubes and in which unit each divider wall is mounted
on and supported by all tubes; the encompassing walls
and divider walls being jointly extended beyond the air
inlet passages and there forming air inlet blower scrolls
one for and delivering to each air inlet passage.
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