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6 Clains. 

This invention relates to air conditioning, heat 
ing and cooling; and more particularly it con 
cerns air conditioning and ventilating apparatus 
of the unit type adapted for use in ventilating and 
cooling or heating a room or other unit space in 
an office building, hotel, or similar structure. 
The Subject matter of the present invention was 
Originally described in my copending applice 
tion Serial No. 529,911, filed April 14, 1931, of 
which this is a division. 

In the more recent practice in building cone 
struction, in view of the rapidly mounting value 
of floor space, efforts continually are being made 
to limit the demands upon such space for ordinary 
building operating purposes. Central ventilation 
Systems utilize much valuable space within mod 
ern office buildings, often amounting to as much 
as 600 Sq. ft. or more of floor space. To produce 
tively utilize the maximum amount of floor space, 
a unit system is here employed in which the in 
dividual unit or units used for ventilating eac?. 
room or floor Occupies a Srinal amount of floo 
space at and immediately adjacent the space nor 
mally occupied by the radiators normally eme 
ployed. 
The commercial development of heating and 

ventilating apparatus of the unit type has, prios 
to the present invention, been restricted due to 
certain objectionable features limiting the effec 
tiveness of such apparatus where large Spaces are 
to be ventilated. Where such heating units were 
placed directly in front of windows, the condi 
tioned air fiowing upwardly from the housing 
moved closely adjacent the side of the room. ix. 
front of the window, at a point, where normally 
an appreciable amount of fresh air will, through 
normal leakage, enter the room. At the Sarine 
time the portions of the room remote from the 
Windows were not provided with sufficient fres 
air at a suitable temperature such as that to 
which the fresh air was heated before it en 
tered the room from the ventilating unit. , 
The present invention has been developed is 

recognition of the present need for a ventilating 
system comprising a compact unit having high 
heating and cooling efficiency, adapted for heat 
ing and ventilating buildings in winter and for 

, cooling and ventilating buildings in Sunfines, 
under conditions whereby fresh conditioned air is 
introduced into the room-after removal of ex 
taneous matter, dust and the like-at points 
remote from the walls of the room, while at the 
same time providing for recirculation and see 
heating of room air under conditions adapted to 
permit to the greatest possible extent dilution Q 

(C. 257-8) 
the recirculated air with any fresh air independ 
ently entering the room around or through the 
Windows. 
Among the more important objects of the pres 

ent invention may be noted the following: 
To provide in a novel manner for uniformly 

supplying fresh, filtered and conditioned air to 
the room to be ventilated; to provide a novel air 
conditioning unit adapted for ventilating a room. 
with heated air in cold weather and for ven 
tilating the same with cool air in warm weather; 
and to provide in an air conditioning System for a 
novel hollow window sill construction adapted to 
provide within the sill a hidden inlet for fresh air 
and to provide for the cleansing of air within the 
s. 

In its broadest scope, the invention involves the 
use of a novel air conditioning system, convertible 
so as to be adapted either for cooling or heating 
air prior to introduction of the latter into the 
room to be ventilated. Fresh air is introduced 
into the room, at points remote from the win 
cows and from the walls of the room, under forces 
draft, preferably automatically controlled under 
the influence of the temperature of the room or 
of that at any suitable point in the ventilating 
system. The fresh air is drawn by an induced 
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draft through a hollow window-sill, preferably of 
light-weight cast metai construction agadi Pro 
vided with an air filtering medium, the latter of 
which is in the form of a replaceae. On Fenovable 
filter cartridge. 

In cold weather the filtered fresh air is draw: 
or flows over heating elements, and the resultant 
heated air is conducted through wall conduits 
and is discharged into the room near the ceiling 
at one or more selected points remote from the 
was and WindoWS. 
A more complete statement of the objects of 

the air conditioning system of which the present 
invention forms a part is set orth in my afore 
mentioned parent copending application Serial 
No. 529,9. 
In the accompanying drawings illustrating 

certain preferred forms of the invention, Fig. 
shows a portion of a room interior in elevation 
and includes certain elements of the invention 

Fig. 2 is a section taken on the line 2-3 of 
gig. ...looking in the direction of the arrows; 

rig. 3 is a plan view taken along the line 3-3 
of Fig. 4, parts being broken away to show the 
inner construction of the hollow window-sill; 
and adjacent parts; 

gig. 4 is a vertical section through a holioW 
window-sill and ventilator housing: 
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Fig. 5 is a perspective view of a room having a 

Wall casing with parts broken away to show the 
air conditioning equipment, the arrangement of 
parts being that adapted for air heating; 

Fig. 6 is a perspective view of a portion of the 
air conditioning apparatus On a Somewhat larger 
Scale than Fig. 5, parts being broken away, the 
arrangement being that adapted for air cooling; 
and 

Fig. is 8, perspective view of a filter support 
ing box. 

In the drawings, 10 designates a portion of a 
building wall extending between two adjacent 
pilasters 2, viewed from the interior of the build 
ing. A sheet-metal housing or casing 14, having 
front and top members 16, 18, which may be of 
Ornamental design if desired, is disposed along 
the Wall of the room between pilasters. The cas 
ing may be constructed of other material than 
metal-such as wood, or other well known ma 
terial of construction. w 
One Or more WindoWS, 20, are located in the 

wall between the pilasters. In the form shown 
in Figs. and 5, two windows are thus disposed; 
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and the height of casing 14 is such that its top 18 
is positioned a substantial distance below the 
level of the window sil. 
A longitudinal partition 26 divides the space 

Within the casing 14 into a front passageway and 
a rear passageway extending the length of the 
Casing. 
Transverse partitions 32, 32 are vertically dis 

posed within the casing adjacent the respective 
Side margins of each of the windows, the said par 
titions 32, 32 Serving to reinforce the casing 
to divide the front passageway longitudinally in 
to the heat transfer chambers 34 and 36; and to 
divide the rear passageway into air inlet cham 
bers 38, and 40. 
The chambers 34 and 38 are located directly in 

front of each window 20; and the chambers 36 
and 4th are located between adjacent windows 
(see Fig. 6). The rear passageway has an interior 
portion of reduced height, extending between ad 
jacent windows and adjacent partitions 32, so 
that chamber 40 is of less height than chamber 38. 
An opening 42 in each partition 32 permits free 

communication between the chambers 38 and 40 
at all times. Likewise an opening in the lower 
portion of partition 26 automatically controlled 
by a pneumatically operated damper 44 or its 
equivalent, ... permits communication between 
chambers 38 and 40, under certain desired con 
ditions hereinafter designated. 
An opening 46 in the partition 26 controlled by 

a door 48 permits controlled communication be 
tween chambers 34 and 38; and an opening 50 
in each partition 32 and controlled by a door 52 
permits controlled communication between cham 
bers 34 and 36. Access to doors 48 and 52 may be 
obtained through suitable openings in the cas 
ing adjacent thereto or by any other common 
means for the purpose. 
For supplying heat-transfer fluid for condi 

tioning airflowing through compartments 34 and 
36, a riser pipe 60, adapted to convey an air 
conditioning fluid is mounted in the wall and 
is provided with lateral extensions 62 disposed 
within the series of chambers 34 and 36, the 

0 opposite end of each lateral extension 62 being 
suitably connected with a fluid-return conduit. 
64 in well known Inanner. Each extension 62 
may be in the form of One or a plurality of tubul 
lar heat-transfer elements such as finned pipes, 
pipe coils or the like. In the form shown, the 

1977,248 
radiator element consists of a conduit having 
mounted thereon a plurality of flat metal heat 
radiating fins or plates 66 arranged in parallel 
and extending throughout the length of the cas 
ing 14. 
An opening 68, adapted to be closed when de 

sired by a louver member 70 is provided in that 
portion of the member 18 forming the top of 
each chamber 34. Likewise in the lower portion 
of the casing member 16 that forms the front 
of each compartment 34 ther is provided an 
opening 72 adapted to be closed then desired 
by the louver 74. - For conducting fresh air into the building from 
outside the latter, there is provided a hollow 
metal Window ledge member 80 preferably of 
metal or alloy and in the form of a thin-Walled 
casting. A light weight but tough, durable metal 
such as aluminum or an aluminum alloy having 
a thickness of from 4 to 3% inch or more has 
been found in practice to be highly Satisfactory, 
the metal thickness varying according to the 
stresses to which the window ledge is to be 
subjected in ordinary use. 
The sill construction comprises metal Support 

ing end members 82, 82 and an intermediate Sup 
porting member 84 of steel or the like, each 
having its lower flanged margin grouted or other 
Wise Secured in the building Wall 10. The Win 
dow ledge or plate 80 is supported on the mem 
bers 82, 84 with its outer end extending beyond 
these members and depending beyond the Wall. 
The member 80 is secured to each of the said 
supporting members by bolts 90, connecting the 
latter with internal flanges 91 on the former. 
A sill member 92 is supported by a transverse 

member 94 of angle iron, the latter being mount 
ed at its ends upon Supporting members 96 Se 
cured to supporting member 82. A lug or shoul 
der 98 on the member 80 cooperates with a shoul 
der 100 on the sil member 92 to assist in main 
taining the ledge 80 in the desired position, the 
space between the shoulders 98 and 100 preferably 
being caulked with a suitable plastic packing ma 
terial for preventing passage of air, dust and the 
like at this point. 
A removable closure member 102 cooperates 

with a flange 104 on the casing top 18 and with 
a flange 106 On the inner margin of sill 92 for 
preventing direct communication between the 
interior of the hollow window sill and the room 
excepting when desired. The sill member 92 
extends inwardly beyond the inner Surface of 
the Wall 10 a distance corresponding to the width 
of compartments 38 and 40. 
One or more air-filtering units are supported 

within each hollow window sill. According to a 
preferred form of the invention, one such filter 
ing unit is provided within the sill on each side 
of the intermediate Supporting member 84. Each 
filtering unit comprises, in the form shown in 

80 

85 

90 

95 

100 

105 

110 

15 

20 

125 

130 

135 

Figs. 3, 4, and , a box-like member 110 having 
solid side walls and outer wall, and having a 
hinged lid 112 and a hinged bottom 114, both of 
the latter being made of a foraminous material 
such as metal screening or metal lath and adapt 
ed to permit free flow of air therethrough. 
The inner side wall of the box 110 is open and 

is provided with a flanged collar portion 116 to 
which both the top and bottom are hinged, and 
which is adapted to cooperate with the adjacent 
margins of a sealing plate 125, the latter of which 
is secured to members 94 and to the inner fianged 
margin of metal drain pans. 117 supported on 
the wall 10 below the metal window ledge 80. 
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Each said drain pan slopes outwardly and down 
Wardly and has an upturned outer margin 19 
provided with openings 121 near its outermost 
portion. Plate 125 extends the width of the 
window and has its sides secured to members 82. 
Openings 127 are provided in plate 125, the mar 
gins around which cooperate with the collar 116 
to establish relatively fluid-tight seals respective 
ly around the collars 116 of a pair of the boxes 
110. The interior of each box is in permanent 
communication through the opening in the inner 
side wall with the rear passageway of the casing 
14, as clearly shown in Fig. 4. 
A hinged U-shape member 118 of resilient metal 

such as steel, is adapted normally to secure the 
lid and bottom member of each box in closed 
position, as illustrated in Fig. 7. A depending 
end portion thereof 120 serves for supporting the 
forward end of the boxes 110 when the latter 
are in position within the hollow window-sill. 
The boxes are adapted to be introduced into 
and withdrawn from the hollow window-sill 
through the opening normally closed by the mem 
ber 102. Handles 123 are secured to the collars 
116 for facilitating ready removal of the boxes 
110 and the filtering elements carried thereby 
from the hollow window sill upon removal of the 
ClOSure 102. 
A suitable filtering medium such as cloth, felt 

or coarse sheets of fibrous material such as wood 
pulp is secured upon the foraminous top and 
bottom members 112 and 114, these members be 

The Sheets of filter 
ing material thereafter are maintained in posi 
tion by the flanges on the top and bottom mem 
bers after the latter are closed and are Secured 
together in place by the clamping member 118. 
A single sheet of filtering material long enough 
to cover both members 112 and 114 may be em 
ployed-or these members may be covered by 
separate sheets. Other modified forms of re 
placeable or removable filter elements may be 
Substituted for those shown. 
For drawing air into the casing through the 

filter in the hollow window ledge and for dis 
tributing the same within a room to be ventilated, 
there is provided a fan or blower 130 mounted 
in the upper portion of each compartment 36 
and so arranged as to draw air from the latter, 
and discharge it upwardly into a conduit i32 with 
in the outer building wall. The upper end of the 
conduit 132 may be connected with a horizontal 
air distributing manifold 134, preferably located 
near the ceiling and having louver-controlled 
openings i36 located at Spaced points longitudi 
nally thereof and in its end for conducting the 
fresh air to points remote from the building 
walls before its introduction into the room to be 
ventilated. Air may be discharged at any desired 
point of conduit 132 by the introduction of a reg 
ister therein. 
One or more fans 130 may be mounted upon the 

rotor shaft of a variable speed electric motor 138. 
Preferably a pair of Such fans are thus mounted 
at the respective sides of the motor in well-known 
manner. In many instances it is preferred to sub 
stitute for the electric motor a compressed air 
motor 140, such as shown in Fig. 1. This is espe 
cially desirable where the air conditioning system is 
under thermostatic control and where it is desired 
intermittently to vary the speed of the fan in ac 
cordance with temperature conditions within the 
system. A compressed air conduit 142 and an air 
discharge conduit 143 are connected with the air 
motor 140 for obvious purposes. 

3 
For controlling the amount of fresh air drawn 

into the room by the fan 130, in accordance with 
the temperature conditions existing within the 
room or at a selected point in the ventilation sys 
tem, a thermostat 144 of suitable type is placed 
at the point in the System to be employed in con 
nection with Such regulation. The said thermo 
stat is arranged in an electric circuit which also 
includes the variable speed motor 138; or, in case 
an air motor is used, the thermostat preferably 
is connected with a thermostatically-operated 
valve 145 in the compressed air line leading to 
the air motor as shown in Fig. 1. In any event 
the construction of the thermostat and the ar 
rangement of the associated elements of the cir 
cuit controlling operation of the motor is such 
that the Speed of the motor varies with changes 
in the temperature of the air around the thermo 
stat, thereby changing the rate of flow of fresh 
air to the room from outside in accordance with 
temperature variations within the room or other 
Space being ventilated, or elsewhere in the sys 
tem. 

In practice the thermostat 144 conveniently is 
placed in the air conduit 132 into which air from 
the fan 130 discharges. Obviously however the 
thermostat can be located either in the room being 
ventilated or wherever it may be serviceable for 
the purpose indicated. 
As more clearly shown in Fig. 4, the floor 147 

Within the casing i4 is at a lower elevation than 
the room floor 146, and the former slopes down 
Ward slightly in the direction away from the room 
and toward one or more drain conduits 148, thus 
providing drainage for any moisture condensing 
in the casing 14 or flowing thereto through the 
louvers 74 during cleaning of the room. 

Instead of employing heat transfer elements of 
the type illustrated, other well-known heat-trans 
fer means may be utilized. In certain instances 
individual Separately-controlled radiator elements 
may be used in the respective chambers 34, 36; 
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or the heat-transfer elements in the various cham- . 
bers 34 may be directly connected with one header 
pipe, carrying steam, cold brine or other heat 
transfer fluid-and those in a plurality of com 
partments 36 within the same or adjacent casings 
may be connected with a second header pipe car 
rying Steam, cold brine, or other heat-transfer 
fluid at a higher or lower temperature than that 
carried by the first-named header. 
The practice of the invention will be described 

in connection with the ventilation of a single 
room. However, obviously the invention can be 
applied to any number of rooms; and a single 3: 
l'OOm may contain a number of units such as here 
described, each adapted to work in conjunction 
with or indepndently of the other. 

In the preferred practice of the invention in 
connection with the heating and ventilating of a 
room-steam or other suitable heating fluid is 
passed through the conduit 62 and radiates heat 
to the air flowing within the respective chambers 
34 and 36. The louvers 70 and 74 in the respec 
tive top and front of the casing 14 are open, and 
the heat communicated to the air passing the con 
duit 62 induces natural convection currents, there 
by drawing air from the lower portion of the 
room and projecting it upwardly past the radiat 
ing surfaces 66 and thence through the openings . 

... 68 into the room at points directly in front of the 
windoWs. This heated air rising in front of each 

d 

window is cooled and diluted by any air drawn 
into the building around the window. 
Simultaneously fresh air is drawn from outside 



4. 
the building through the hollow window-sill by 
action of the motor-driven fan 130. Such air 
passes through the top or bottom of the box 110 
and the filter element carried thereby-after 
Which the air flows downwardly to chambers 38 
and 40, and thence uninterruptedly flows to cham 
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ber 36. Here it is drawn upwardly around the 
heating elements 66 and thence is projected 
through conduit 132 to the manifold 134 adjacent 
the ceiling of the room through which it flows, 
gradually escaping into the room through the 
louvered openings 136 which are adjusted to ef 
fect air distribution into the room in any desired 
anner. 
During this operation the doors 48 and 52 are 

closed so that communication between the cham 
ber 34 and the other chambers within the cas 
ing 14 is cut off. This insures that all of the fill 
tered fresh air, after suitable heating thereof, is 
conducted directly to points remote from the 
windows and walls of the room. The thermostat 
144 located in the wall conduit 132 is adjusted to 
control the flow of air past the elements 66 and 
thus to maintain the air flowing through the 
conduit 132 at the desired temperature. 

Preferably the thermostat is adjusted to intro 
duce conditioned air into the mid portion of the 
room at a temperature substantially lower than 
that of the recirculated air in order to allow for 
the subsequent heating effect of the lights and 
other heating agencies in the room. 
The thermostat may be made responsive in 

some degree to the heated recirculated air flow 
ing through the chamber 34 by mounting the 
former at a strategic position within the room 
being ventilated where the thermostat is subject 
to the effect of the conditioned, recirculated air as . 
well as of the fresh air. 
The pneumatic device 45 for controlling the 

damper 44 may be operatively connected with the 
compressed air conduit to the air motor where the 
latter is employed; or the device 45 may be con 
nected through a compressed airline to any point 
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adapted for remote control of the damper 44. 
The damper-operating device 45 is connected 
with the compressed air line to the motor in Such 
manner that the damper is maintained in Open 
position at all times when air under pressure is 
present in the air line. When this pressure is re 
leased-for instance at night when the heat to 
the heat exchange apparatus is cut off and the 
air compressor is stopped-the device functions 
in well known manner-as by means of a valve 
controlled by a spring-pressed diaphragm, to 
cut off the flow of fresh air into the building. 
Other devices adapted to so function and to pro 
vide automatic control of the fresh air flowing 
through the hollow windowsill may be substituted 
for that mentioned; and such devices may be Op 
erated electrically or in any other manner, from 
either a proximate or a remote point of control. 

In the practice of the invention for cooling and 
ventilating a room, a cooling medium Such as cold 
water, brine or the like is flowed through the lat 
eral pipe 62-the doors 48 and 52 being open, 
and the louvers 70 and 74 being closed. Air from 
the outside is drawn through the hollow window 
sill construction and the filter element therein in 
the manner previously described. A portion of 
the air flows directly to chamber 40 and thence 
into chamber 36 where it is drawn upwardly 
around the cooling elements 66 by action of the 
fan 130, and is directed into the mid-portion of 
the room adjacent the ceiling through conduits 
132 and 34. 

of the Windows. 

room to be ventilated. 
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A portion of the fresh airflowing into the build 

ing through the hollow window-sill consti action 
passes into chamber 34 through the Opening 46, 
and is thereafter drawn upwardly around the 
cooling plates 66 and thence through open door 
way 52 to the chamber 36 under action of the fan 
130, where the cooled air mixes with that flow 
ing upwardly therein. 
During this cooling operation it will be noted 

that there is no recirculation of room air in front, 
In Warm weather the latter or 

dinarily will be at least partly open, thus provid 
ing ample ventilation and cooling at Such points. 
All of the air being conditioned is distributed in 
the room at suitable points near the ceiling and 
at distances remote from the walls thereof. 

In operations for heating and Yentilating a 
room or building, where cold fresh air Austrap 
idly be heated over a fairly wide temperature 
range-in some cases from 0°F. to 70° F.-a very 
high velocity flow of the air over a limited heat 
transfer member maintained at a suitable tem 
perature serves most efficiently for the heating of 
the room. On the other hand, in cooling and 
ventilating operations where it is necessary to 
cool the fresh air through a narrow temperature 
range, often in the neighborhood of but 8 or 
10,-the cooling of the fresh air requires passing 
the air over a much larger heat-exchange sur 
face than is employed in heating fresh air, espe 
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cially since the heat exchange surface used for 
cooling is maintained at a more moderate tem 
perature, than that used for heating purposes 
the increased heat-exchange surface being used 
to compensate for the slower rate of heat ex 
change where heat-transfer members having a 
more moderate temperature are used. The tem 
perature of the cooling medium may be con 
veniently so selected that the temperature of the 
air will be reduced in the neighborhood of 5 to 
30 F. during its period of contact with the cool 
ing medium. 
Any moisture condensed around the cooling 
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coils during circulation of air around the same 
in the warm summer months is drained away 
from the fioor 145 through the outlets 148. 
By the practice of the present invention the 

above objectS have been attained, and it is poS 
sible to employ the same air conditioning system 
and apparatus effectively and economically both 
for cooling and ventilating a room or building in 
warm weather and for heating and ventilating a 
room or building in winter. 
The invention is susceptible of modification 

within the scope of the appended claims. 
I claim: 
1. A hollow window-sil for use in connection 

with the ventilation system of a building, which 
comprises a reinforced sill member, means for 
Supporting the sill member upon and in spaced 
relation with respect to an underlying portion of 
the building wall, an outwardly sloping base 
member carried by the building wall and spaced 
below the sill member So as to define with the 
latter and with side members at least one hollow 
chamber open at the front and rear, a filter 
supporting foraminous member removably 
mounted within the said chamber, a replaceable 
filter cartridge carried by the said foraminous 
member, and means connecting the interior of 
the filter-supporting member with a fresh air 
conduit having therein means for inducing a flow 
of fresh air from without the building through 
the filter cartridge and to the upper portion of a 
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2. The hollow window sili defined in claim 1 

in which the sloping base merinber is provided at 
its Outer margins with Openings for permitting 
drainage therefrom to points outside the building. 

3. The hollow window-sil set Out in claim 1 in 
which the filter-supporting member comprises a 
shallow box-like structure having top and bot 
tOm members of foraminous material, One side 
of the box having an opening therein, a collar 
surrounding the said opening, and the side Ope 
posite the opening being provided with a mem 
ber adapted to secure the bottom and top mem 
bers in closed position and to support the box 
with the bottom thereof spaced from contact with 
any solid surface. 

4.- Air conditioning and ventilating system for 
buildings, comprising, a hollow window-sill, a 
box removably mounted within the hollow sill, 
and having a foraminous cover support for a fl 
ter element, a thin replaceable filter body carried 
by the said support a conduit connecting the 
interior of the box with the upper part of a room 
to be ventilated at points remote from the build 
ing wall and window, means for inducing a con 
trolled flow of fresh air through the said conduit, 
heat-exchange means associated with the con 
duit, and means operatively associated with the 
said air-flow inducing means and adapted to 
close the said conduit when the last-named means 
is inoperative. 

5. Air conditioning and ventilating system for 
buildings which comprises a hollow window sill 
member having One side open to the air outside 
of the building, means separating the interior of 
the hollow sill member into two communicating 
compartments respectively, the last-named 
means including a filter-supporting member open 
at one end into the interior of the building and 
having respective hinged foraminous top and 
bottom members and means for supporting the 
said filter-supporting member in spaced relation 
to the building wall and to the sill member, and 
means for introducing the filter-supporting 
member within the sill member and for removing 
the same therefrom. 

6. In an air conditioning and ventilating sys 
tem for buildings, a hollow window sill in the 
form of a chamber open at the front and rear, a 
filter-supporting box having a foraminous cover 
removably mounted within the said chamber and 
having an opening in One side thereof, a collar 
surrounding the said opening and adapted to 
form a closure for the rear of said chamber, a 
conduit connecting the interior of said box with 
a room to be ventilated, heat exchange means 
associated with the conduit, and means for in 
ducing a controlled flow of fresh air through the 
said sill, box, and over the heat exchange means. 
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