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1 5 7 ] ABSTRACT 

A vertical blower coil unit for heating and cooling is 
provided. The unit includes a pair of parallel vertical 
passageways one or both of which may have a heat 
transfer coil means located therein for the passage of 
cold and hot water therethrough. Inlet damper means 
are provided to bypass the coil means during times 
when it is not desired to have air pass thereover for 
either cooling or heating. A collecting pan is provided 
beneath the coil means for catching condensate falling 
from the coil means when cold water is passed there 
through and to act as a water reservoir for humidifying 
purposes when hot water is passed through the coil 
means. 

17 Claims. 6 Drawing Figures 
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VERTICAL BLOWER COIL UNIT FOR HEATING 
AND COOLING 

BACKGROUND OF THE IN‘Y'ENTlO’N 
The present invention relates to a vertical blower coil " 

unit for heating and cooling. Variousrheat exchange 
units of the general type or incorporatingfeatures simi 
lar to those of the present invention vhave been pro 
posed in the past, for example, -in US. Pat. Nos. 
1,737,040; 2,043,561; 2,139,262; 2,338,382; 
2,899,803; 2,984,087; 3,143,864; 3,526,431; 
3,625,022; and 3,653,431. 1 
Modern versions of such units as are-shown in the 

older patents and literature are directed-towards im 
proved ef?ciency, quietness, lower cost manufacture, 
lower cost installation, improved controls'and low cost 
maintenance. The present invention provides such a 
unit which, from the viewpoint of operation and appli 
cation, has numerous advantages. In operation, the unit 
is quiet, it includes minimum mechanical linkage and‘ 
is adjustable and variable in size. The unit reduces the 
amount of moving parts as compared to some prior 
units and also reduces the number of controls required 
to provide the comfort level of temperature control de 
sired while reducing the cost of installation by allowing 
factory fabrication of a unit incorporating the neces 
sary piping and wiring. 
The unit is designed so that the drain pan necessary 

for catching condensation from the cooling coils is a 
deep pan with a drainage connection located near the 
top thereof which allows storage of water for humidify 
ing in the winter months. The water may be supplied to 
the drain pan either manually by hand or automatically. 
The unit may operate on either hot water for heating, 
chilled water for cooling, electrical coils for heating or 
any combination thereof desired for a particular appli 
cation. 1 

SUMMARY OF THE INVENTION 

A vertical blower coil unit for heating and cooling is 
provided. The unit comprises a vertically upstanding 
cabinet having an air inlet in the lower portion thereof 
and an air outlet in the'upper portion thereof. A pair 
of parallel vertical passageways are provided in the 
cabinet. Heat transfer coil means for the passage of liq 
uid of preselected temperature are provided in at least 
one of the passageways. Means are provided to ?ow 
cold and hot liquid through the coil means. A blower 
is provided in the cabinet to circulate air therethrough. 
Control means are provided to energize the blower in 
response to temperature requirements of the area being 
served. A pivotally mounted damper element is pro 
vided in the cabinet. The damper element is pivotable 
to positions blocking one or the other of the vertical 
passageways while permitting free ?ow of air through 
the unblocked passageway. A reversible electric 
damper motor is connected to the damper element for 
pivoting the damper element. The control means is op 
erative to energize the damper motor to pivot the 
damper element to open the vertical passageway in 
which the heat transfer coil is positioned and block the 
other vertical passageway. The control means is further 
operative to energize the damper motor to pivot the 
damper element to close the vertical passageway in 
which the heat transfer coil is positioned and open the 
other vertical passageway, to prevent the flow of air 
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IN THE DRAWINGS: 

. 1 FIG. 1 is a front elevational view of the vertical 

blower coil unit for heating and cooling illustrating the 
embodiment of the present invention; 
FIG. 2 is a vertical sectional view taken substantially 

along the line 2—2 of FIG. 1 looking in the direction 
of the arrows; 

- FIG. 3 is a vertical sectional view taken substantially 
along the line 3—3 of FIG. 2 looking in the direction 
of the arrows; 
FIG. 4 is a sectional view taken substantially along 

the line 4-4 of FlG. 3 looking in the direction of the 
arrows; . 

FIG. 5 is an enlarged view of the central portion of 
FIG. 2 illustrating the damper and drain pan construc 
tion with the diagrammatic addition of a valving system 
for automatically supplying water to the drain pan for 
humidifying purposes; and 
FIG. 6 is a schematic drawing of the electrical control 

system utilized in connection with one embodiment of 
the invention. 

Referring to FIGS. 1-4, it will be noted that the verti 
cal blower coil unit for heating and cooling 10 includes 
an upstanding cabinet structure having a front wall 12, 
back wall 14, side walls l6, 18, top 20 and bottom wall 
22. The front wall is constructed of removable panels 
to permit access to the interior compartments for main 
tenance and the like. A compartment 24 is provided at 
the upper end of the cabinet for the termination point 
of three riser pipes 26, 28, 30. The compartment .24 
provides a skirting near the ceiling of an insulation of 
the unit 10 to improve the appearance of the cabinet. 
As will be understood, additional piping may be con 
nected to the upper ends of the risers for servicing of 
another unit on the ?oor above the unit illustrated as 
is conventional. . 

One compartment 32 is provided in the lower portion 
of the cabinet. An opening is provided on the front wall 
12 of the unit 10 to receive a ?lter 34 which is remov 
able for replacement purposes and which permits the 
ingress of air into the compartment 32. A centrifugal 
blower'or a fan 36 is mounted in the compartment 32 
on the underside of a partition wall 38 which has an 
opening 40 therethrough for the passage of air into a 
second compartment 42. The wall 38 has an upwardly 
inclined portion 44 which terminates in a horizontal 
portion 46 and is secured to the front wall 12. 
A condensate drain pan 48 is mounted directly above 

and is spaced vertically from the opening 40. The drain 
pan 48 terminates well short of the front wall 12 
thereby de?ning a passageway 49 between the front 
wall 12 and the drain pan 48. Air is thus caused to ?ow 
around the drain pan 48 and thence upwardly over the 
pan 48 as illustrated by arrows 50, 52, 54. The air does 
not pass directly across the drain pan 48. This is unde 
sirable as the air would then pick up water in the pans 
and humidify an area being cooled which is undesir 
able. 
An electrical heating coil 56 is illustratively mounted 

at the mouth of the passageway 49 de?ned by the front 
wall 12 andpan 48. The coil 56 is designed as a heating 
coil used as an auxiliary unit to a possible hot water coil 
58 (shown in phantom lines as a modi?cation of the 
unit 10) located further upwardly with the unit 10 or 
it may be used for an insulation wherein only mild low 
temperatures are ever encountered thereby necessitat 



3,908,752 
3 

ing only a relatively low energy output heating struc 
ture. 
Referring to FIGS. 2 and 3, it will be noted that a pair 

of vertical partitions 60, 62 are provided over the drain 
pan 48 in general alignment with the sidewalls of the 
drain pan 48. The partitions 60, 62 de?ne with back 
wall 14 and sidewall 16 a duct or passageway 63 for the 
?ow of air. A coil structure 64 is mounted within this 
passageway by means of brackets 66, 68. The coil 64 
is designed for the passage of chilled or hot water there 
through for cooling or heating purposes. The coil 64 
has an inlet and outlet connected to risers 26, 28 by 
means of ?exible connections 70, 72 (FIG. 3). As will 
be noted the coil structure is mounted at an angle for 
more ef?cient heat exchange with air ?owing through 
the structure or unit 10. One of the risers 26 is an inlet 
supply line for chilled water while the other riser 28 is 
an outlet for water exiting from the coil structure 64. 
Both of the risers 26, 28 are heavily insulated to pre 
vent heat transfer from the water passing therethrough. 
A compartment 74 is provided above the coil 64. Air 

flows as in the direction of arrows 76 from the compart 
ment 74 through an outlet louvre structure 78 into the 
space to be cooled or heated as the case may be. 
A second passageway 80 runs vertically parallel to 

the passageway 63 in which the cooling coil 64 is 
mounted. The passageway 80 is a smaller passageway. 
The physically smaller heating coil 58 may be mounted 
in passageway 80. The heating coil 58 would be con 
nected to an additional two risers, not shown. 
Referring now to FIGS. 2, 3 and 5, it will be noted 

that a damper construction is provided beneath the coil 
structure. The damper construction includes a damper 
element 88 which is pivotally mounted at 90 in the pas 
sageway 80. FIG. 2 illustrates the damper element 88 
positioned to block air?ow through the passageway 80 
and permit air?ow as shown by the arrows through the 
passageway occupied by the coil 64. An opening 92 is 
provided in the partition element 60 for the ?ow of air 
as illustrated. 

Referring now to FIG. 5, it will be noted that the 
damper element 88 has been moved to an intermediate 
position between the dotted line position 88’ and a po 
sition closing the opening 92. The damper element 88 
is fabricated of a ?exible material such as a light gauge 
spring stainless steel so that it may ?ex as illustrated in 
FIG. 5 in the dotted line position 88'. This assures posi 
tive closing of the passageway 80. Similarly, when the 
damper element 88 abuts against the partition 60, it 
will again ?ex slightly to assure positive closing of the 
opening 92 and thus close passageway 63. ' 
The damper element 88 is mounted on a rod 94 

which is connected to the output shaft of a small elec 
tric motor 96 (FIG. 3). The motor 96 is a reversible 
motor. It is designed so that upon energization thereof 
in either direction, the output shaft will be driven 
through only a limited pivot whereupon the motor au 
tomatically de~energizes itself. In the illustrated case, 
the swing may be, for example, 54°. This swing is de 
signed to be greater than the permissible swing of the 
damper element 88 which may be, for example, in the 
illustrated case 50°. Consequently, at veither end of piv 
oting of the damper element 88, additional pressure is 
applied to the element as a consequence of the greater 
swing of the motor 96 thereby causing the ?exing illus 
trated in FIG. 5 to assure positive closing of the pas 
sageway. 
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FIGS. 2, 3 and 5 also illustrate the structure of the 

condensate pan 48 which is convertible for use to a 
humidying unit which is desired during periods of cold 
weather. The pan 48 is deeper than the usual pan used 
for collecting condensate so that a reasonably large 
amount of water may be stored in the pan 48 for the 
purpose of humidifying. An over?ow drain conduit 98 
leads from the upper portion of the pan 48 into connec 
tion with the drain riser 30. A ?oat valve structure 100 
is provided in the pan for actuating an automatic water 
supply when the water level in the pan falls below a pre 
selected level for humidifying purposes. As will be 
noted in FIG. 5, a supply conduit 102 is positioned to 
?ll the pan 48 with water. The conduit 102 is for man 
ual fill or is connected to a source of water 104 via a 
valve 106. The valve 106 is actuated by means of the 
?oat 100, the various connections being illustrated dia 
grammatically. When the ?oat 100 falls below the pre 
selected level, the valve 106 is opened thereby permit 
ting water to ?ow from source 104 through conduit 102 
to the pan 48. When the ?oat 100 rises to a preselected 
level, the valve 106 is closed thereby discontinuing the 
flow of water into pan 48. The pan 48 may alternately 
be filled manually for humidifying purposes through 
conduit 102. 
The control structure for operating the various ele 

ments of the unit 10 is illustrated in FIG. 6. Electrical 
power through the entire system is controlled by means 
of a manual on-off switch 108 which is connected to 
AC power as illustrated. AC power is connected to a 
thermostat 110 via the switch 108. The thermostat 110 
is physically illustrated in FIG. 1. The thermostat 110 
is grounded at 112. The thermostat is connected to 
motor 114 of the centrifugal blower via cable 116. The 
theremostat 110, which is a conventional thermostat, 
operates to start and stop the motor 114 in accordance 
with temperature or manual settings made on the ther 
mostat. Such thermostats conventionally operate 
within a temperature range to avoid continual starting 
and stopping of the blower or fan 36. For example, the 
thermostat may energize the fan 36 and damper or the 
damper motor 96 when the temperature falls 1° below 
the desired temperature and maintain the energizing 
until the temperature rises l° above the desired temper 
ature thus maintaining the desired temperature within 
a 2° range. 
Leads 118, 120, 122 extend from the thermostat 110 

to a damper motor 96 which controls actuation of the 
shaft or rod 94 which drives the damper element 88. 
Leads 118, 120 are connected to a special thermostat 
126 from which a single output lead 128 extends to the 
damper motor 96. The device 126 is directly attached 
to the chilled-hot water piping within the unit 10 and 
is capable of automatically detecting cold or hot water 
to thereby automatically switch from heating to cooling 
or cooling to heating as the case may be. 
The damper motor 96 also has an automatic end 

switch 130 which is adapted to connect this structure 
to a relay structure 132. The relay structure 132 con 
trols the electrical heating coil 56. A second manual 
switch 134 is provided connected to AC power and to 
the relay structure 132. Closure of the switch 134 po 
tentially connects the heating coil 56 to a source of 
electrical power. This becomes an actuality when the 
relay structure 132 closes the circuit to power. The 
relay structure 132 is in turn controlled by the damper 
motor 96 thence to the thermostat 110. An alternative 
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method would be the provision’jof ‘another ‘rel‘ay‘str‘uc 
ture 136 shown in dotted lines which is'icon'n‘ected via 
leads 138, 140 ‘to the relay structure 132. ‘The "relay 
structure 136 controls the ?ow 'o‘f‘hot liquid through 
the system. " l’ " i' i‘ "‘ 

Operation of theunit 10 may now ‘be understood. 
Assuming that chilled liquid’ being passed through 

the coil 64 for cooling purposesandhwhen the thermo 
stat 110 senses a rise in temperature-‘(sufficient to call 
for additional cooling effect, the ‘damper element 
motor 96 is energized to move the damper element 88 
to the position illustrated in FIG. 2 blocking passage 
way 80 and permitting flow of air from the blower 36 
through the cooling coil 64. When the air temperature 
being cooled reaches thepreselected point, this is de 
tected by the thermostat 110 which then de-energizes 
the damper element motor 96 to move thedamper'ele 
ment'88 to a position'blocking opening 92. This posi~ 
tively stops air?ow over thecooling coil 64, causing air 
?owing‘th'rou'gh the unit l0_to pass through the pas 
sageway 80 out of contact with the cooling coil 64. 
Thus, the‘ temperature of the space being cooled is ac 
curately maintained within?the desired limits. During a 
cool day and during the, cooling months of they year the 
electrical auxiliary heater 56vwould be energized by 
relay structure 132 through ‘end switch 130 at the time 
damper 88 is closed to opening 92. _ ‘ _ , 

During the winter months, when the spaceis heated 
rather than cooled, the reverse thermostatic; action 
takes place. It will, of course, be appreciated‘that the 
electrical heating coil is not controlled in the same 
fashion. However, such electrical heating is an auxiliary 
type of heating and, in any event, the electrical coil 
may be positively controlled. 
What I claim as my invention is: 
l. A vertical blower coil unit for heating and cooling 

comprising a vertically upstanding cabinet, an air inlet 
in the lower portion of the cabinet and an air outlet in 
the upper portion thereof, a pair of parallel vertical 
passageways in the cabinet, heat transfer coil means for 
the passage of liquid of preselected temperature in at 
least one of the passageways, means to ?ow cold or hot 

liquid therethrough, a blower in the cabinet to draw air 
therethrough, control means to energize said blower in 
response to temperature requirements of the area being 
served, a pivotally mounted damper element in the cab 
inet pivotable to positions blocking one ‘or the other of 
said vertical passageways while permitting free ?ow of 
air through the unblocked passageway, a reversible 
electric damper motor connected to said damper ele— 
ment for pivoting of same, said control means being op 
erative to energize the damper motor to pivot the 
damper element to a position opening the vertical pas 
sageway in which the heat transfer coil means is posi 
tioned and block the other vertical passageway, said 

. control means being also operative to energize the 
damper motor to pivot the damper element to close the 
vertical passageway in which the heat transfer coil 
‘means is positioned to prevent the ?ow of air over the 
heat transfer coil means at that time and open the other 
vertical passageway, structures in said cabinet on both 
sides of the damper element for abutment of the 
damper element when pivoted thereagainst by the 
damper motor, said damper element being fabricated 
of a ?exible material, the angle of travel of the damper 
element between the structures against which it may 
abut being less than the angle through which the 
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(‘further characterized in the provision of means for au 

6 
‘damper motor drives upon energization in either direc 
tion, ‘the flexible nature of the damper element permit 
ting such overdrive as the result of deformation of the 
‘damper element after abutment whereby positive 
blocking of one or the other of the vertical passageways 
‘is accomplished. 

2. A vertical blower coil unit for heating and cooling 
as de?ned in claim 1, further characterized in the pro 
vision of heat transfer coil ‘means for the passage of 
cold liquid in one of the vertical passageways and heat 
transfer coil means for the passage of hot liquid in the 
other of the vertical passageways, said control means 
being effective to function as defined in claim 1 with 
respect to the heat transfer coil means through which 
cold or hot liquid is being passed at a'given‘time. 

3. A vertical blower coil unit for heating and cooling 
as de?ned in claim 1, further characterized in the pro 

‘ vision of an electric heating coil in the cabinet for heat 
‘ing air passing through one or the other of the vertical 
passageways. ' " 

4. Av vertical blower coil unit‘ as defined'in claim 1, 
further characterized in the provision of a relatively 
deep collecting pan beneath said heat transfer coil 
means for collecting condensate falling from the heat 
transfer coil means when cold liquid is passed there 
through and for use as a water reservoir for humidifying 
air passing through the unit during periods of time 
when hot liquid is passed through the heat transfer coil 
means. 7 

5. Avertical blower coil unit‘as de?nedin claim 4, 

‘ I tomatically filling the collecting pan with water during 
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‘periods of time when water is desired for humidifying 
purposes. 

6. A vertical blower coil unit as defined in claim 5, 
further characterized in that said means for automati 
cally supplying water to the collecting pan includes a 
?oat structure in the pan, valve means operated by the 
float structure, conduit means leading from a source of 
water supply to the pan, said valve means being located 
in said conduit means, the ?oat structure being opera 
tive to open and close the valve means to maintain the 
desired level of water in the pan. 

7. An apparatus for conditioning air comprising a 
cabinet, an air inlet in the lower portion of the cabinet 
and an air outlet in the upper portion thereof, a pair of 
passageways in said cabinet between said air inlet and 
said air outlet, heat transfer coil means for the passage 
of liquid of preselected temperature mounted in one of 
said passageways, ?rst means to flow a liquid through 
said coil means, second means for directing a flow of 
air from said air inlet to said air outlet, a pivotally 
mounted damper element in said cabinet pivotable to 
positions blocking one or the other of said passageways 
while permitting free ?ow of air through the unblocked 
passageway, a reversible electric damper motor con 
nected to said damper element for pivoting of same, 
control means to energize said air flow directing means 
and said damper motor in response to temperature re 
quirements of the area being served, said control means 
in response to a ?rst temperature requirement being 
operative to energize the damper motor'to pivot the 
damper element to a position opening the passageway 
in which said heat transfer coil means is positioned and 
block the other passageway, said control means in re 
sponse to a second temperature requirement being op 
erative to energize the damper motor to pivot the 
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damper element to close the passageway in which said 
heat transfer coil means is positioned to prevent the 
?ow of air over the heat transfer coil means at that time 
and open the other passageway to permit the ?ow of air 
therethrough to said air outlet, structures in said cabi 
net on both sides of the damper element for abutment 
of the damper element when pivoted thereagainst by 
said damper motor, said damper element being fabri 
cated of a ?exible material, the angle of travel of the 
damper element between the structures against which 
it may abut being less than the angle through which the 
damper motor drives upon energization in either direc 
tion, the ?exible nature of the damper element permit 
ting such overdrive as the result of deformation of the 
damper element after abutment whereby positive 
blocking of one or the other of the passageways is ac 
complished. 

8. The apparatus as de?ned in claim 7, further char 
acterized that said passageways are parallel. 

9. The apparatus as de?ned in claim 7, further char 
acterized that said passageways are parallel and are ar 
ranged vertically in said cabinet. 

10. The apparatus as de?ned in claim 7, further char 
acterized that said first means is a source of hot water. 

1 l. The apparatus as de?ned in claim 7, further char 
acterized that said ?rst means is a source of cold water. 

12. The'apparatus as de?ned in claim 7, further char 
acterized that said ?rst means is adapted to be con 
nected to a source of either hot or cold water. 

13. An apparatus as de?ned in claim 7, further char 
acterized in the provision of second heat transfer coil 
means in the other of said passageways, one of said heat 
transfer means being connected to a source of hot liq 
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uid and the other of said heat transfer means being con 
nected to a source of cold liquid, said control means 
being effective to function as de?ned in claim 8 with 
respect to either one of the heat transfer coil means 
through which cold or hot liquid is being passed at a 
given time. 

14. An apparatus as de?ned in claim 7, further char 
acterized in the provision of an electric heating coil in 
the cabinet downstream of said damper element for 
heating air passing through one or the other of the pas 
sageways. 

15. An apparatus as de?ned in claim 7, further char 
acterized in the provision of a relatively deep collecting 
pan beneath said heat transfer coil means for collecting 
condensate falling from said heat transfer coil means 
when cold liquid is passed therethrough and for use as 
a water reservoir for humidifying air passing through 
the unit during periods of time .when hot liquid is 
passed through said heat transfer coil means. 

16. An apparatus as defined in claim 15, further char 
acterized in the provision of means for automatically 
?lling the collecting pan water during periods of time 
when water is required for humidifying purposes. 

17. An apparatus as defined in‘ claim 16, further char 
acterized in that said means for automatically supplying 
water to said collecting pan includes a ?oat structure 
in the pan, valve means operated by said ?oat struc 
ture, conduit means leading from a source of water sup 
ply to the pan, said valve means being located in said ' 
conduit means, the ?oat structure being operative to 
open and close said valve means to maintain the de 
sired level of water in the pan. 

* * * * * 


