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AIR CONDITIONNG. APPARATUS 

William E. Hood and Carl G. Alt, Syracuse, N.Y., as 
signors to Carrier Corporation, Syracuse, N.Y., a cor 
poration of Delaware 
Application January 14, 1955, Serial No. 481,886 

7 Claims. (C. 257-295) 

This invention relates generally to apparatus for heat 
ing and/or cooling an enclosure. More particularly this 
invention relates to apparatus for use with a conventional 
heating unit of the type used in dwellings or the like. 

Heating units of the type under consideration com 
prise a furnace including a gas or oil burner located in 
a combustion chamber, housing a heat exchanger. Air 
is heated as it flows over the heat exchanger under the 
influence of a blower or fan. From the chamber the air 
flows through a system of ducts to outlets spaced through 
out the enclosure being supplied with the air. 
been proposed to modify the conventional furnace by in 

the evaporator coil. 
there is a requirement for heating, passage of air through 
the inactive evaporator coil may be undesirable, likewise 

- when a cooling action is desired, air, passing from the in 

It has 

serting in the duct assembly an evaporator or cooling coil 
of a conventional refrigeration system. 
The chief object of this invention is the provision of 

an evaporator coil housed in a casing adapted to be as 
sembled within a duct of a conventional heating unit, 
wherein the casing has a movable damper mechanism 
adapted to either permit or prevent passage of air over 

It will be appreciated that when 

active heating chamber should be directed through the 
cooling coil. 
A further object of the invention is the provision of 

s: an evaporator coil assembly of a refrigeration System 
arranged within a mounting member for easy insertion 
in the main supply duct emanating from the heating pro 
ducing chamber of a furnace. 
Another object of the invention is the provision of 

means on the coil mounting member for collecting and 

A further object of the invention includes the provision 
of a damper construction associated with the coil assem 
bly in such a manner that air that has been heated in 

: the furnace will bypass the coil when the unit is used 
for heating. 
A still further object of the invention involves the 

... provision of a damper, construction arranged to prevent 
- unintentional movement, thereof at predetermined posi 
tions. This is accomplished by employing a unique link 
age in combination with an operating handle. 

Other objects and features of the invention will be ap 
parent from a consideration of the ensuing specification 
and drawings in which: 

Figure 1 is a diagrammatic view of a conventional heat 
ing system, for use in a dwelling, modified to include an 
evaporator coil and mounting therefor, the other.com 
ponents of the refrigeration system being shown outside 
the enclosure. 

Figure 2 is a diagrammatic view similar to Figure 1 
- further illustrating the invention as assembled with a 
conventional furnace. 

Figure 3 is a side view of the evaporator coils and 
tube sheet assembly. 

Figure 4 is a plan view of the arrangement shown in 
Figure 3. 
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Figure 5 is an exploded view of the casing serving as 

a mounting for the evaporator coil. 
Figure 6 is a side view in section showing the mount 

ing of the evaporator in the casing prior to its incorpora 
tion in the ductwork. 

Figure 7 is a schematic view showing the one position 
of the damper and controlling mechanism used with 
the evaporator. 

Figure 8 is a view similar to Figure 7 showing another 
position of the damperS. .. 

Figure 9 is a perspective view of a modification of the 
invention showing the casing and drippan. 

Referring more particularly to the drawings wherein 
certain structural arrangements are disclosed for the pur 
pose of describing the invention, Figure 1 shows a con 
ventional heating and cooling apparatus to which the in 
vention pertains. A furnace it including a gas fired 
burner E2 arranged within combustion chamber 12 of 

20. 
heat exchanger i3 is shown located in the basement of 
a dwelling. It will be appreciated that other burners, 

... regardless of the fuel employed, may be used. Main 
duct 4 permits passage of air from the furnace to Sec 
ondary ducts 15 terminating in Spaced outlets, not shown, 
such as wall or floor mounted registers. The unit shown 
is provided with a fan or blower 15 for routing air over 
the heat exchanger. 

In order to provide year-around air conditioning to the 
dwelling an evaporator assembly 6 including a mounting 
casing 17 is provided for insertion, preferably in the 

30. 

35 

40 

main supply duct 4. The evaporator assembly is part 
of a conventional refrigeration systern, the condenser and 
compressor of which is located in a weather-proof hous 
ing 19 situated outside the dwelling. Although the por 
tion of the refrigeration system located outside the dwell 
ing is shown in Figure 2 as mounted on a concrete base 
having an elevation substantially the same as the floor 
of the cellar, it will be obvious that the portion of the 
refrigeration system may be positioned at a different ele 
vation. For illustration, the Supporting concrete base 
might be located at an elevation substantially the same 
as the elevation of the casing 17. Appropriate tubing 
connects the part of the refrigeration system outside the 

45 

removing any condensate that might collect on the coil. 

50 

55 

60 

dwelling with the evaporator assembly after it has been 
mounted in the house in a manner to be later described. 
Thus a circuit for the flow of refrigerant is established so 
that when a cooling effect is required, refrigerant in the 
|iquid phase is introduced into the evaporator to be va 
porized and create a cooling action as air is routed over 
the coils of the assembly under the influence of the fan. 
The evaporator assembly consists of spaced coils 20 

mounted in front and rear tube sheets 2E formed with an 
outwardly extending marginal flange 22. The coils are 
bent to form a serpentine configuration and are provided 
with a continuous spiral fin to ensure efficient heat trans 
fer action between air moving over the coil and the re 
frigerant in the coil. Mounted on the outer Surface of 
the front tube sheet is a conventional expansion valve 
23. The valve is maintained in the position shown in 
Figure 3 through a bracket 24 and clip 25. The clip is 
provided with an outwardly extending intermediate por 
tion, not shown, adapted to embrace a portion of the 

I valve body and secure it to the bracket. Liquid refriger 

65 

ant line 26 connects the valve with the condenser located 
- in the housing as described above. After the liquid re 
frigerant has passed through the valve, it proceeds through 
lines 27, connected to nipple. 28 (secured to the valve), 

70 

to the coils. Vaporous refrigerant is conducted from 
the coils through lines 30 to a T connection 31 from 
where it flows through line 32 to the compressor located 
outside the dwelling. . . . 
The evaporator assembly as described above is mounted 



3 
within the casing 17 in a manner to be presently de 
scribed. The casing 17 is illustrated in Figures 5 and 6 
and includes a body portion 33 having opposed side walls 
34, a front wall 35 and a rear wall 36, preferably formed 
of sheet metal and arranged to form the casing 17, open 
at both ends. The front and rear walls are somewhat 
shorter than the side walls. The upper and lower margins 
of the side walls 34 are bent outwardly to form coplanar 
upper flanges 37 and lower flanges 38 respectively. The 
upper ends of the front and rear walls 35 and 36 are 
also provided with flanges 37' which are copianar with 
flanges 37. The lower marginal portions of the front 
and rear walls are formed by bending the lower end of 
the members upward out of their plane for a short dis 
tance. The bent portion, extending normal to the walls, 
is further bent by forming the hooked extremity shown 
in Figure 5 and Figure 6. The front and rear walls 
are provided with wings 41 to accommodate fastening 
members for detachably securing them to the side walls. 
The body portion 33 has assembled therewith two 

channel members 43 also formed of sheet metal material. 
The upper flanges 44 are constructed to engage in the 
hook-like extremities in the end walls 35 and 36. The 
members 43 are so proportioned that when assembled 
in the manner described the bottom surface of the lower 
flanges 45 lie in the same plane as the bottom surface 
of flanges 38. 

Drip pan 46, having a bottom wall 47 provided with 
an opening 48 defined by an upstanding flange 49, op 
posed side walls 50 and opposed end walls 51, integrally 
formed from a single sheet, is positioned within the 
casing as shown in Figures 6 and 9. Connection between 
the pan 46 and the casing is made through conventional 
fastening elements such as screws or the like. The drip 
pan is provided with drain pipes 52 for a purpose to be 
later explained. In addition to the pan 46 the casing 
17 includes a base member 53 having a central opening 
54, the portions of the base member surrounding the 
opening being bent upwardly to form connecting strips 
55. The purpose of the base member 53 is to support 
a layer of insulating material 56' to be disposed beneath 
the drip pan. To accomplish this the connecting strips 
55 are secured to the upstanding flange 49 of the pan 46 
Substantially as shown in Figure 6. 

In assembling the evaporator coil assembly in the cas 
ing the tube sheets are secured at their lower portions to 
the flange 49 on the drip pan. The casing is so dimen 
sioned that adequate space, for the accommodation of the 
expansion valve and the accessories shown, is provided. 
An access panel, not shown, may be provided in the front 
panel to permit access to the interior of the casing for servicing. 
When the heating unit is operated it may be desirable 

to prevent the heated air from passing through the coil 
as it moves from the heat exchanger to the duct system 
for eventual distribution to the rooms in the dwelling. 
Accordingly, a damper mechanism arranged to route air 
through the coil when there is a requirement for cooling 
and to prevent air from contacting the coil when the 
heating unit is active, is provided. 

Referring more particularly to Figures 4, 7 and 8 there 
is shown a pair of dampers 60 and 60' pivotally mounted 
on rods 61 through side portions 62 projecting rearward 
ly of the damper. The rods 61 are in turn mounted in 
the opposed tube sheets supporting the evaporator coils. 
As clearly shown in Figures 7 and 8 the dampers are 
constructed for movement between a first position cover 
ing the coil so that air passing through the aligned open 
ings 48 and 54 in the members 46 and 53 respectively 
continues in a linear path to the distributing ducts with 
out contacting the evaporator coils and a second position 
wherein the edges on the unattached ends of the damper 
are in abutting relation, across the path of flow of air 
moving under the influence of the fan. In the latter 
position the air is directed over the coils and thence up 
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4. 
wardly, through the space between the coils and the sides 
of the casing, to the distributing ducts. 
Movement of the dampers may be either automatic or 

manual and is preferably controlled by a mechanism 
adapted to prevent unintentional movement of the 
dampers due to vibration or other causes. For the pur 
pose of illustrating one form of the damper assembly an 
arrangement suitable for manual use is shown in Figure 
4. An operating rod 63 is shown mounted for rotary 
movement in the opposed tube sheets, intermediate the 
dampers. A portion 64 of the rod extends from the front 
tube sheet through the front wall of the casing and is 
provided with a handle 65. Considering in detail the 
linkage between the rod 63 and the damper members 60, 
reference is made once again to Figures 4, 7 and 8 where 
in there is shown a series of three modified U-shaped 
clips 66, 67 and 68 having aligned openings 69 in the 
legs 70 for receiving the rod 63. The portion 71 of the 
clip connecting the legs has a threaded opening therein 
adapted to accommodate a set screw 72. The set screw 
serves to maintain the clip in a certain position on the 
rod through engagement between the end of the screw 
and the rod. 
As more particularly shown in Figure 4 the two clips 

66 and 68 are positioned adjacent the confronting sur 
faces of the tube sheets, while clip. 67 is disposed sub 
stantially midway between the sheets. Clips 66 and 68 
have one of their parallel legs 70 longer than the other. 
The elongated leg cooperates with a stop or abutment 
member 73 mounted on the tube sheet to limit movement 
of the rod. 

In addition to the rod accommodating openings 69 in 
the clips, a second set of aligned openings 74 are pro 
vided in legs 70 of clips 66 and 68. The purpose of 
these openings is to provide a connection between one 
end 75 of a resilient generally U-shaped wire-like con 
necting member 76. A pair of holding brackets 78 
secure a linear portion 79 of the resilient member 76 to 
the surface of the damper 60. The part of the member 
76 connecting portion 79 and ends 75 is arched or 
bowed as shown in Figures 7 and 8. A second resilient 
member 80 constructed similar to member 76 is shown 
connected to the intermediate legs of the clip 67 in the 
manner described above. Only one holding bracket 81. 
is required to secure the member 80 to the damper 60'. 
The parts are so arranged that the legs of clips 66 and 
68 extend in one direction while the legs of clip. 67 
extend in the opposite direction. 
When it is desired to move the dampers to the posi 

tion shown in Figure 8, the rod 63 is rotated by turn 
ing the handle until the lower edges of the dampers are 
in contact. Thereafter, continued movement of the rod 
in the same direction causes the clips to rotate against 
the resistance of the resilient members 76 and 80. This 
action produces a slight pivotal movement of the resil 
ient members 76 and 80. When the movement of the 
rod is finally arrested by the abutment elements 73, 
the points of connection between the clips and the resil. 
ient member are as shown in Figure 8. Under this 
arrangement any force applied to the damper that tends 
to separate them will tend to further stretch the resi 
ient member in the bowed portion rather than to be 
transmitted to the clip and thereby effect rotation of the 
rod. 
This action is primarily effective because of the rela 

tionship between the elevation of the longitudinal center 
of the rod and the point of connection between the clip 
and resilient member. The dampers are likewise main 
tained against movement when in the position shown 
in Figure 7, the action desired depending also on the 
relative elevations of the points mentioned above. 
The evaporator unit, complete with its mounting as 

sembly may be referred to as a package and assembled 
in the following manner. The drip pan 46 may have 
the coils and tube sheets secured to the flange 49 in the 
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manner mentioned above. The channel members 42 

mitting passage of drain element 52 may be formed in 
the intermediate portion of the member 42. The side 
walls 34 are likewise secured to opposed edges of the 
drip pan 46. Base member 55 is then secured to the 
drippan. The last step involves the application of the 
front and rear panels 35 and 36 to complete the enclo 
S. 

Considering the operation of the system as conten 

adapter as shown in Figure 1 or directly on top of the 
furnace, as desired. Thus the casing 7 may be coi 
sidered as a ventilating duct or a component of the 
ventilating ductwork of the air conditioning system. 
The necessary connections are then made between the 
refrigeration system - and the lines associated with the 
evaporator unit. When there is a requirement for heat 

-- ing, as for example, during cool weather, the handle 
65 is operated to move the damper to the position shown 
in Figure 7. Air heated in the furnace passes upwardly 

... . through aligned openings 48 and 54 into the duct system 
for distribution to the enclosure. 
When there is a requirement for cooling, the refrig 

eration system is operated and the heating system is 
temporarily inactivated. Air flow proceeds from the 
furnace upwardly through the ducts against the dampers 
in the manner described above. 
The drip pan serves to collect any condensate that 

may form on the coils as the air flows over the coils. 
Drain pipe 52 permits the condensate to flow to a drain 
member. The base member 53 serves as a fixed plate 
member directing the air through the aligned openings 
48 and 54. s 

Other constructions may be employed without depart 
ing from the scope or spirit of the invention. For ex 
ample, the operating mechanism controlling the dampers 
may be automatic in operation. This arrangement 
would entail using a motor for controlling the movement 
of the operating rod 63. The control circuit for the 
motor would include a switch in series with the circuit 
controlling the refrigeration system so that when the 
unit is on the cooling cycle the damper would automati 
cally assume the position shown in Figure 8. Actua 
tion of the main control circuit for the unit to produce 
a desired heating effect would cause the damper to 
assume the position shown in Figure 7. 

Another form of the invention is illustrated in Figure 
9 wherein the casing has provided in one of the side 
walls, openings 84 permitting communication between 
horizontal ducts and the casing. Under these circum 
stances flow of air from the casing may occur in a direc 
tion substantially normal to the direction indicated in 
Figure 1. A top cover, not shown, may be placed over 
the top flanges 37 of the casing. It will be noted that 
the top of the coils terminate at a lower elevation than 
the top of the casing to permit air flow in the space 
above the coil. Air passing over the coil remote from 
the openings will pass through the space to the ducts. 

It will thus be apparent that the invention herein 
disclosed will permit one to convert an existing furnace 
to a unit capable of supplying cool air during the periods 
when outside temperature is in excess of that desired 
for comfort. Further air passing through the cooling 
coil may also be dehumidified resulting in air having 
more ideal temperature and moisture content character 
istics being supplied to the enclosure. 
We claim: 
1. In combination with a system of ducts for supply 

ing air to an enclosure, means for changing the tem 
perature of the air in the system, damper means for 
selectively changing the direction of air flow to either 

s 6 
: ; by-pass or flow over the temperature changing means, 

may be secured to the outer margins of the drip pan 
46 in the manner shown in Figure 6. An opening per 

and damper actuating means for moving the damper 
means, said actuating means being effective to prevent 
undesired movement of the damper means when moved 
to one of the positions, said damper actuating means 
including an operating member, a resilient member for 
connecting the damper means and the operating member, 
predetermined movement of the operating member Serv 

O 

... plated by the invention, the casing 17, with the evapo 
rator coils mounted therein is assembled either with an 

ing to create forces in the resilient connecting member 
resisting movement of the damper means. 

2. In combination with a heating plant including a 
combustion chamber, means for delivering air to the 
combustion chamber to be heated, and a plurality of 
duct units forming a system, providing a path for the 

5. flow of air from the combustion chamber, a refrigera 
'tion system including an evaporator assembly compris: 
ing a casing adapted to be interchanged with one of 

. . said duct units so that air. flowing in the system may 
20 

be cooled, said evaporators assembly further including 
spaced coil members, means mounting said coil mem 

5* bers in spaced relation, said mounting means including an 
, opening for the passage of air through said casing, damper 

: ; means operable to selectively direct air flowing in said 
25 
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ducts over the coils and to prevent air flowing in said 
ducts from flowing over said coils and damper actuating 
means for moving the damper means, said actuating 
means being effective to prevent undesired movement 
of the damper means when moved to one of the posi 
tions, said damper actuating means including an operat 
ing member, a resilient member for connecting the damper 
means and the operating member, predetermined move 
ment of the operating member serving to create forces 
in the resilient connecting member resisting movement 
of the damper means. 

3. The invention set forth in claim 2 wherein said 
damper means includes two dampers each arranged to 
control flow of air through one coil. 

4. The invention set forth in claim 3 wherein said 
damper actuating means includes an operating rod dis 
posed between the two dampers, two substantially U 
shaped members each having a central portion connected 
to the damper and opposed arcuate leg portions provided 
with oppositely extending foot portions, a first U-shaped 
clip member detachably secured to the rod and having 
opposed leg portions connected to the foot portions of 
one of said U-shaped members, second and third U 
shaped clip members detachably secured to the rod on 
opposite sides of the first clip member, and being pro 
vided with opposed leg portions connected to the other 
of said U-shaped members, abutment means for restrain 
ing rotational movement of said second and third clip 
members imparted thereto by said rod, the U-shaped clip 
members being so arranged that rotational movement of 
said rod causes movement of said dampers to a first 
position whereby portions thereof are in engagement with 
one another or to a second position whereby the portions 
thereof are in engagement with the coils, additional rota 
tional movement of the rod when in either of the posi 
tions serving to stress the resilient member so that before 
reverse movement of the rod may be affected the stress 
must be overcome. 

5. In a system for treating air, a duct for guiding the 
flow of the air; coil supporting means having an opening 
therein, extending from the sides of the duct; a cooling 
coil positioned adjacent the opening; a movable damper 
mounted above the coil, said damper operable in one 
position to direct air, flowing in the duct, through the 
coil and operable in another position to prevent air 
from passing through the coil; and means for selectively 
moving the damper to the desired position, said last men 
tioned means being operable after the damper has been 
moved to one of said positions to prevent undesired 
movement of the damper, and including a rotatable 
operating member, and resilient means connecting the 
operating member to the damper whereby movement 
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applied to the operating member will be transmitted to 
the damper and forces accompanying unintentional move 
ment of the damper at the limits of its movement will 
be resisted by the resilient connecting means. 

6. In a system for treating air, a duct for guiding the 
flow of the air; coil supporting means having an opening 
therein, extending from the sides of the duct; a cooling 
coil positioned adjacent the opening; a movable damper 
mounted above the coil, said damper, operable in one 
position to direct air, flowing in the duct, through the 
coil and operable in another position to prevent air from 
passing through the coil; and means for selectively mov 
ing the damper to the desired position, said last men 
tioned means being operable after the damper has been 
moved to one of said positions to prevent undesired 
movement of the damper, and including an operating 
member, a resilient member having a portion connected 
to the damper and means secured to said operating mem 
ber forming a connection between the operating member 
and the resilient member. 

7. The combination as set forth in claim 6 wherein 
the connection between the operating member and the 
resilient member is positioned with respect to the operat 
ing member when the damper is at either limit of its 

O 

15 

8 
movement that force applied to the damper is resisted 
by the resilient member rather than transmitted to the 
operating member. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,592,718 Browne --------------- July 13, 1926 
1,784,956 Benjamin -------------- Dec. 16, 1930 
1,870,460 Lambert --------------- Aug. 9, 1932 
2,082,441 Child ------------------ June 1, 1937 
2,148,238 Krackowizer ----------- Feb. 21, 1939 
2,150,505 Hunicke --------------- Mar. 14, 1939 
2,251,881 Danielson --------- - - - - - Aug. 5, 1941 
2,252,064 Cornell --------------- Aug. 12, 1941 
2,265,272 Ditzler ---------------- Dec. 2, 1941 
2,286,115 Shelton ---------------- June 9, 1942 
2,286,491 Kucher ---------------- June 16, 1942 
2,396,025 Seid ------------------- Mar. 5, 1946 
2,644,321 Borgerd ---------------- July 7, 1953 
2,699,922 Herbst ---------------- Jan. 18, 1955 
2,702994 Borgerd ---------------- Mar. 1, 1955 
2,737,027 Kleist ----------------- Mar. 6, 1956 
2,753,157 Hoyer ----------------- July 3, 1956 


