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In air heating plants known as high pressure systems, 
supplemental air is supplied with a relatively high initial 
pressure through a system of relatively narrow channels 
to the radiators generally arranged below every window 
where this supplemental air is mixed with the air from 
the room and is then discharged into the room. Such a 
system causes relatively high manufacturing and operat~ 
ing costs. The narrow channels are rapidly contami 
nated and cleaning of the radiators is very difficult. It 
the plant is used for cooling purposes, draining off of 
the condensate is very complicated. I 
The primary object of the present invention is to im 

prove an air heating plant of the foregoing character 
and its essential feature consists in supplying supple 
mental air to an air chamber before being discharged 
into a room, with the wall of the air chamber directed 
towards the room being conditioned by radiators. The 
radiators used are preferably of the ?at type and are ar 
ranged in the room in a vertically inclined position 
whereby hot air may be discharged upwardly. The 
chamber is closed by means of a removable cover. The 
supplemental air may be supplied to the air chamber at 
a high velocity through channels having small cross-sec 
tions. In the chamber there is produced a small over 
pressure by means of which the hot air is discharged~ 
into the room. The supplied supplemental air may be 
introduced without noise at a low velocity from a high 
velocity by means of a dilfuser. In this manner, 10 to 
80% of dynamic energy may be recovered in the case 
of high pressure or middle pressure distribution. 

it is a further object of the invention to completely 
utilize the heating capacity of the radiator by conncct~ 
ing the same to the channel supplying the supplemental 
air in such a way that this supplemental air is utilized 
by passing across the rear side of the radiators. 
The wall of the air chamber supplied with the current 

of supplemental air is directed towards the room and it 
is further proposed to form this wall by means of several 
radiators which are preferably arranged in staggered 
relation so that the air may discharge from the chamber 
through several slot~shaped nozzles. The radiators, 
which are preferably of the ?at type, may be arranged 
parallel to one another or with increasing or decreasing 
inclination towards the horizontal, the slots facilitating 
distribution of air. The slots may be arranged below, 
between or above the flat radiators and may have equal 
or variable size. 
The formation of the air chamber wall by several ra 

diators directed towards the room offers many advan 
tages structurally and technically. The depth of the air 
chamber may be reduced while the inclined position of 
the radiators may however be maintained. The varia— 
tion of the inclination of the radiators towards the hori 
zontal offers di?ferent possibilities for controlling the 
radiation effect of the radiators. The multi-part radiator 
o?ers a considerable advantage in cooling since the cool: 
ing air is circulated thereby merely in the staying zone 
as the air movement starting from the slots is more pow 
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erful than the natural drift of the air, and for this reason 
there results a cooling air current in a horizontal direc 
tion or more ascending into the room. The distribution 
of the air current through a plurality of slot-like nozzles 
offers the further advantage that the whole ?at radiator 
surface directed towards the room is completely swept 
over, whereby a relatively high difference of tempera 
ture between cooling surface and air as well as a high 
velocity is attained. The heat transmission reaches its 
maximum value even at small differences in tempera 
ture. Aside from this, there remains the cooling ellect 
by radiation, which has its greatest effect at the floor 
surface near a window, for example. 

According to a further feature of the invention, the 
supply of supplemental air is effected by nozzles which 
are arranged in the lower part of the air chamber and 
the discharge openings are directed towards the radiators 
with two or more radiators preferably arranged in series. 

in the drawings several embodiments of the invention 
are illustrated by way of example. 

Figs. 1 and 2 are vertical cross-sectional views of two 
different embodiments of an air chamber and radiator 
according to the invention, 

Figs. 3. to 5 are vertical cross-sectional views of vari 
ous embodiments of an air chamber with a multi-section 
radiator according to the invention which is arranged 
below a window, 

Figs. 6 and 7 are vertical cross-sectional views of two 
other embodiments of an air chamber utilizing fans, 

Figs. 8 to 10 are vertical cross-sectional views of three 
further embodiments of the air chamber showing a 
supply of supplemental air directed from below the ra 
diators, 

Fig. 11 is a vertical cross-section of another form of 
the invention, showing a corrugated radiator, 

Fig. 12 is a horizontal sectional view taken on line 
XlI—Xll of Fig. 11, \ 

Fig. 13 is a cross-sectional view showing the radiator 
at a side wall adjacent a ceiling, 

Fig. 14 is a cross-sectional view showing a radiator 
depending from a ceiling, and 

Fig. 15 is a sectional perspective view of another de~ 
sign of the radiators arranged in staggered relation with 
respect to the air chamber. 

In substantially all embodiments, supplemental air to 
be supplied to the room is received from a channel 1 
passing into an air chamber 2. which is arranged below a 
window sill as in Figs. 1 to 12 and 15 with the air cham 
ber closed at the room side 3 by a radiator 4. This 
radiator may be automatically or manually controlled 
by means of a conventional regulating valve, not shown. 
For the purpose of cleaning the air chamber, there is 
provided a removable cover 5 which tightly seals the 
chamber at the upper edge. The air discharges upwardly 
in front of a window 6 through an opening 7 provided in 
the cover'a'. This opening may be controlled by hand 
or automatically by means of a slide. Due to the inclined 
arrangement of the radiator, heat radiates in a downward 
direction towards the ?oor 8 near the window. For cocl~ 
ing purposes, there is provided below the radiator a col 
lecting groove 9 which collects condensate which may 
collect at the lower part of the radiator. The condensate 
accumulating in the air chamber may flow of]? into the 
collecting groove 9 through an opening It). Due to the 
slight overpressure in the air chamber 2, air also flows 
through this opening into the collecting groove which 
discharges below the radiator at 11 into the room 3. In 
order to avoid any overpressure in the collecting groove 9 
which might prevent ?owing oil of the condensate, the 
clearance It) near the radiator towards the collecting 
groove 9 is made substantially narrower than opening 11_ 
for discharge into room 3. By means of guide surface 18, 
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at opening 11, the air is also directed towards the front 
or room side of the radiator 4. 
The air chamber 2 is provided at the wall and lower 

side with an insulating layer 12 providing heat insulation 
as well as sound absorption and to increase sound absorp 
tion, the wall 13 of the air chamber is suitably perforated. 
Thus high velocity air noises in the chamber may be re 
duced in a simple manner below the normal noise of the 
room and this sound absorption permits the admission of 
supplemental air into the channel system at a very high 
initial pressure. 

In order to utilize the heat emitted at the backside of 
the radiator, an air conduit is provided in the air cham 
ber in such a manner that all supplemental air is directed 
to blow against the radiator. This is effected by one or 
more sheet-metal guides or battles 14 (Fig. 2) which pro 
vide a separate compartment 15 along the inner surface 
of the radiator 4. By providing a regulating slide 16 
at the entrance of compartment 15, supplemental air may 
enter and be heated at the backside of the radiator for 
discharge upwardly through opening 7 in the cover 5 
into the room in front of the window 6. 

In order to increase heat transmission, ribbed heating 
convector surfaces 17 may be provided intermediate the 
radiator and the guides 14. These convector surfaces 17 
which may extend over the whole length or part of the 
length of compartment 15 may be separate from or con 
nected to the radiator. 

During the hot season the radiator may be used as a 
cooling element, the hot air in the room being cooled in 
an inversed operation between the cooling element and 
the chamber from which it is discharged upwardly through 
the opening 7. Below the cooling element there is pro 
vided a collecting groove 19 (Fig. 2) from which the 
condensate is directed through a U-shaped conduit 20 into 
the collecting groove 9 of chamber 2 and may be subse 
qucntly drained off. The conduit 20 may be closed by 
means of a plug 20'. 
The radiator 4 may be divided by several plates 4a, 

4b, 4c (Figs. 3 to 7). The single plates may be connected 
with one another in such a manner that the heating or 
cooling liquid ?ows through them successively from top 
to bottom or alternately from bottom to top. The single 
plates may also be connected in parallel. In order to 
attain effective heating or circulation in a room, for in 
stance, if the ?oor has already room temperature, the 
plates ‘in-4c may be adjusted with increasing inclination 
towards the horizontal (Fig. 4). In this case, the air jets 
discharging from the slots 21 between the plates diverge 
from one another so that the air circulation in the room 
is increased only to a small degree. If, on the other hand, 
it is desired that the heat radiating adjacent the floor be 
intensi?ed, the plates may be arranged with a decreasing 
inclination toward the horizontal (Fig. 5). The air jets 
will then converge and unite into a combined jet which 
has only small depth at the height of the window sill. vAt: 
the upper and lower edge of the heating or cooling plates‘ 
there are provided air slots 22, 23 from which discharge 
the air of the chamber which will sweep over the plates 
so that convective heat transmission is improved. If it 
is necessary to effect a stronger movement of the air 
from the room on the ?oor to increase the temperature 
at the surface of the ?oor, the lowermost slot 23 may be 
made larger than the others for increasing the projection 
of the air layers in the room. On the other hand, an en~ 
largement will also have to be made at the ends on the 
sides, particularly at the uppermost slot 22, to intensify 
the air current towards and at the ends in a narrow cham 
ber extending only over a part of the window so that the 
stronger side currents draw in the air of the window lat 
erally from the chamber and thereby prevent ?owing 
of the air of the window into this room laterally above 
the chamber. 

In order to increase heat emitted, the air from the cham 
ber ?ows with high velocity along the backside of the 
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4 
guiding surface 14 (Fig. 3) and this guiding surface 
may be removed for cleaning purposes. A further in 
crease of heat emission is made possible by the provision 
of ribs 17 in view of the guiding surface and these ribs 
may easily cleaned upon removal of the cover. 

Figs. 6 and 7 show embodiments provided with air 
fans 24 which immediately draw in outside air through 
an opening in the outer wall and urge it through a ?lter 
25 into the air chamber 2. As the outside air enters the 
chamber without preheating, the whole heating or cooling 
capacity, respectively, has to be furnished by the heating 
surfaces of the chamber. In the same manner, as in the 
central supply of supplemental air, there are provided for 
this purpose guiding surfaces 14 ‘or ribs at the ?at radia 
tors. There may also be provided a convector 17, prefer 
ably at the uppermost ?at radiator. This convector is 
connected together with the uppermost ?at radiator 4a 
with the feed pipe of the heating system. The convector 
may be arranged in series or in parallel with the ?at radia 
tor. In the latter case, the convector is separately con 
nected to the return pipe of the heating system. This ap 
pears to be suitable it tho convector has to eifect a higher 
temperature of the supplemental air so that the water 
?owing through the return pipe would become too cool 
and would impair the heat emission ‘of the other ?at 
radiators. . 

The intake of the air fans 24 is controlled by louvers 
26 of known construction and automatically closing 
dampers 27. .The latter may also be replaced by hand 
or automatically controlled regulating slides, particularly 
if supplemental air has to be drawn in by the fan from 
the room. In this case, the regulating slides controlling 
the outer and supplemental air are connected with one 
another. The control may be limited to the regulating 
slides for supplemental air so the fan draws in the missing 
air through automatically opening slides from out of 
doors. This o?fers the advantage that cold outdoor air 
cannot enter into the device and then into the room 
if the device is out of service. It is of no particular im 
portance where the slides for the circulating air are ar 
ranged, they may be disposed immediately before the 
fan or mounted at or within the screen for the circulating 
air and may for example consist of adjustable dampers 
on this screen. - 

The ?lter 25 should be arranged vertically or nearly 
vertically and is supported at the top by a device which 
preferably consists of a U-shaped hinged bar 28 so that 
the ?lter may be lifted up after removal of the cover 5. 
The motor of the fan may then be controlled without 
dif?culty. To make the whole interior of the chamber 
readily accessible for cleaning purposes in spite of the 
mounting of the ?lter, the lower edge thereof can be 
likewise supported by means of a hinged 'bar 29 which 
may be turned upwards. The lateral mountings of the 
?lter will not hinder cleaning and may therefore be rigid. 

Instead of drawing in circulating air adjacent the floor 
(Fig. 7), the air may be drawn from in front of the 

In this case, a space near the window 
is formed by a vertical pane 30 of moderate height form 
ing a cold air pocket so that the cold air is drawn over 
the whole width of the window. The air drawn in at 
the window is guided to the suction side 32 of the fan 
and may be adjusted at will by a regulating slide, for 
instance, at the top of the screen, or by a slot. Also in 

. this case, the fan draws in air from the outside it the 
supply of air from the window is not su?icient. 

In the embodiments illustrated in Figs. 8 to 10, the 
supply channel 1 is arranged in such a manner so that 
the supplemental air discharging from the nozzles will 
positively flow in the direction of the radiators. For this 
purpose, the nozzles are disposed in the lower part of 
air chamber 2 so that the supplemental air after being 
heated may sweep over the radiators in the direction of 
the natural upward movement of the air. In order to 
increase heat emitted, the radiators may be staggered 
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in several rows one behind- the other (Fig. 8). The 
supply channel 1 may include several discharge nozzles 
1a and 112 so that all radiators ‘la-4c are effectively swept 
over by the air current. The nozzles are directed in 
such a manner that the supplemental air is equally dis 
tributed to all radiators. The discharge of the supple 
mental air from the chamber 2 into the room is effected 
through the slots 21 which may be distributed over the 
whole width of the chamber. 

If several rows of radiators 4‘ are not sufficient, con- ‘ 
vectors 17a and 1712 may ‘be provided at the backside of 
the radiators. In the embodiment illustrated in Fig. 9 
there is provided a guiding surface 14a so that the flow 
of supplemental air completely sweeps over the con 
vectors. The lower end of guiding surface 14a is pivot~ 
ally mounted at 14b and is linked to the tiltable cover 
5 by means of a linkage 5a. When the cover 5 is raised 
upwardly into the position indicated by broken lines, the 
guiding surface 14a will be moved rearwardly into the 
interior of chamber 2 and the convectors 17a, 17b may 
easily be cleaned. The air resistance of the convectors 
17a is greater than that of ?at plates 4-, and thus as sup 
plemental air is discharged from the slot-like nozzle lot 
it will have sut?cient velocity so that part of it flows 
immediately through the lower convector 17b While the 
remainder reaches the upper convector 17a along the 
guiding surface 14a to be discharged into the room 
through slots 21 between radiators 4a and 4!) or above 
the radiator 41:, respectively. The guiding surface 14a 
is shaped so that the air current is guided but the sound 
waves are absorbed so that the sound absorbing effect 
of the lining 12, 13 of the chamber is not diminished. 
For this purpose, the perforated guiding surface has to 
be provided in any suitable manner with a covering layer 
consisting of an elastic foil. 

If cooling is temporarily required, the heating surface 
of the radiators 4 directed towards the chamber may 
be used for heat emission. For this purpose an air inlet 
21c is provided below the radiator 4 (Fig. 10) through 
which air from the room enters into chamber 2 where 
it is heated and by means of thermic lift discharges into 
the room through slots 21a and 21b. ‘The air from 
the room is heated in the chamber to'such a degree that 
the thermic lift effects a rapid circulation and thereby 
a rapid heating of the air from the room. If the sup 
plemental air ?ows into chamber 2 through slot-like 
nozzle la, it draws in the air from the room by suction 
through inlet 21c and this air mixture is discharged into 
the room through slots 21a and 21b. 

Figs. 11 and 12 show a further advantageous com 
bination of heating by means of radiators and supple 
mental air. The supply channel 1 of supplemental air 
is arranged in such a manner that the discharge nozzles 
open also on the side of the radiator directed towards 
the room. If a radiator 4d of corrugated form is used, 
the discharge nozzles 11) may open on both sides of 
the radiator directed towards the room and the chamber 
as shown in Fig. 12. These discharge nozzles may be 
aligned on each side of the corrugated radiator. If a 
?at straight radiator is used, the discharge nozzles may 
alternatively open on the side directed towards the room 
and the chamber. . 

In the embodiment illustrated in Fig. 13, the air cham 
her 2 is arranged adjacent the side wall 33 and beneath 
the ceiling 34. The wall of the chamber directed to 
wards the room is formed by several ?at radiators 4a~4c 
which may be parallel to each other or may also have 
different inclination. correspondingly, the slots 21 ‘be 
tween the radiators shall give the air jets different in 
clination so that in this case, the direction of the dis 
charging supplemental air may be varied between the 
vertical and the horizontal. In this manner, the neces 
sary quantity of supplemental air may be supplied to 
each part of the room. If the radiators are used for 
cooling purposes, they must be arranged at the proper 
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inclination to permit drainage of condensate for collection 
in a groove 35 below the radiators and drained off by 
means of a pipe 35’. 

According to the same principle, air outlets may also 
be provided in the middle of the ceiling or beneath the 
ceiling construction (Fig. 14-). The shape of the outlet 
is of no importance and may be circular, square, rectangu 
lar or elongated cross-sections allowing extensive adapta 
tion to the inner architecture in accordance with build 
ing air conditioning technics. The supplemental air-may 
be supplied from above or from the side. 
The supplemental air may be discharged at both sides‘ 

of an outlet 36 for the used air which is drawn in from 
below and carried away upwardly or to the side. The 
heat radiation is then equally distributed over the room 
and the air jets are given such an inclination that a short 
circuit with the outlet of used air is prevented. 

In the embodiment illustrated in Fig. 15, the radiators 
consist of tubes 37 carrying the heating agent. The tubes 
are provided" with ?n blades 38 and 39 extending in dia 
metrically‘ opposite directions. These radiators are pref 
erably arranged in staggered relation with one another in 
such a manner that the edge of tin ‘blade 38a lies at the 
height of the tube 37 of the adjacent radiator. Between 
the edge of the ?n blade and the tube, there is provided 
a restricted passage which promotes the ?ow of the air 
in natural lift and also upon supply of supplemental air. 
This restricted passage is suitably provided with a cover" 
46 in the form of a perforated sheet metal strip. The 
perforations or outlets act like nozzles and this action may 
be assisted by giving the outlets the shape of real nozzles 
or by nozzle inserts. The supplied primary air reaches 
the space between the ?n blades arranged in staggered re 

. lation. With the discharge of the air in the direction of 
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arrows 43 there is carried forward air from the room in 
the direction of arrow 44, as secondary air and put into 
circulation. > i 

What is claimed as new is: 
i. In an air conditioning system, a room including a 

vertical wall, a chamber including a back wall integral 
with said vertical wall, end and bottom walls integral 
with said ‘back wall projecting into said room, a cover 
member overlying said back and end walls and project 
ing into said room, said cover member, end and bottom 
walls de?ning an opening in said chamber, radiator means 
extending across said opening ‘between said end walls and 
in laterally spaced relationship from said back wall, said 
radiator means being disposed angularly relative to said 
back wall and diverging upwardly from said bottom wall 
toward said cover member, said chamber including air» 
egress portions adjacent upper and lower portions of 
said radiator means, and means communicating pressur 
ized air into said chamber for forcing conditioned air out 
of said chamber across inner and outer surfaces of said 
radiator means. 

2. In an air conditioning unit, a chamber including a 
back wall, end and bottom walls integral with said back 
wall, a cover member overlying said back and end walls, 
said cover member, end and bottom walls de?ning an 
opening in said chamber, radiator means extending across 
said opening between said end walls and in laterally 
spaced relationship from said back wall, said radiator 
means being disposed angularly relative to said back wall 
and diverging upwardly from said bottom wall toward 
said cover member, said chamber including air-egress por 
tions adjacent upper and lower portions of said radiator 
means, and means communicating pressurized air into 
said chamber for forcing conditioned air out of said cham— 
ber across inner and outer surfaces of said radiator 
means. 

3. An air conditioning unit as set forth in claim 2 in 
which the back Wall of said chamber includes insulating 
and sound dampening means for aiding in maintaining a 
uniform temperature in said chamber and reducing the 
noise of pressurized air entering the same. 
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4. An air conditioning unit as set forth in claim ,‘1- in 
which said vertical wall of said room includes a window 
extending above said cover member, the air-egress por 
tion adjacent the upper portion of said radiator means 
directing pressurized conditioned air across the inner sur 
face of said radiator means and vertically across the in~ 
ner surface of said window. . 

5. An air conditioning unit as set forth in claim 2 in 
which said bottom wall comprises an upwardly opening 
trough extending from said back wall and beneath said‘ 
radiator means, said trough terminating at an inner edge 
in transverse spaced relation from the lower portion of 
said radiator means and de?ning an elongated slot por 
tion adjacent said lower edge of said radiator means. 

, 6. An air conditioning unit as set forth in claim 5 
in which said inner edge of said trough comprises a trans 
verse ?ange extending angularly in spaced relation from 
the outer surface of said radiator means insuring the 
movement of conditioned air across the inner surface of 
said radiator means. 7 

7. An air conditioning unit as set forth in claim 2 in 
which said radiator means comprises a hollow plate-like 
body member including convector plate means extending 
vertically on the inner surface thereof for providing in 
creased contact surfaces for contacting the pressurized 
conditioned air-emitted from the upper air-egress portion. 

. 8. An air conditioning unit as set forth in claim 7 in 
cluding a transverse plate extending across said convector 
plates and de?ning a passage terminating below said 
upper air-egress portion for directing an increased ve 
locity of conditioned air through said upper air-egress 
portion. 

9. An air conditioning unit as set forth in claim>8 in 
cluding regulating means extending across said passage , 
for controlling the movement of pressurized conditioned 
air through said passage. 

10. An air conditioning unit as set forth in claim 2 in 
which said radiator means comprises a plurality of ver 
tically staggered plate elements disposed in spaced rela 
tion, adjacent edge portions of a pair of said plate ele 
ments de?ning intermediate air-egress slots for directing 
conditioned air across the outer surface of the upper 
most plate element of said pair. 

ll. An air conditioning unit as set forth in claim 1 

30 

8 
in which said means communicating pressurized air into‘ 
said chamber comprises a conduit disposed transversely 
of said chamber adjacent said bottom well, said conduit 
including at least one elongated discharge nozzle for di 
rectingair across the inner surface of said plate elements 
and drawing air from said room into said chamber be 
neath said radiator means, said discharge nozzle direct 
ing air through said intermediate air-egress slots. 

12. An air conditioning unit as set forth in claim 1 
in which said means communicating pressurized air into 
said chamber comprises a power driven fan assembly for 
drawing air into said chamber, said fan assembly com 
municating through said vertical wall and beneath said 
chamber whereby air is drawn from the room and ex— 
teriorly of said room, and ?lter means interposed be 
tween said fan assembly and said radiator means for 
?ltering conditioned air passing from said chamber. 

13. An air conditioning unit as set forth in claim 2 in 
which said radiator means comprises a transversely cor 
rugated plate element,’ said means for communicating 
pressurized air into said chamber comprising a transverse 
conduit disposed along the bottom wall of said chamber, 
said conduit including a plurality of transversely spaced 
and vertically directed tubular nozzles extending into the 
corrugations of said plate elements at the bottom thereof. 
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