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AUTOMATICALLY CONTROLLED AIR-MIXING
CABINET

Alwin B. Newton, Wichita, Kans., assignor to The Cole-
man Company, Inc., Wichiia, Kans., a corporation of
Xansas

Application Miay 3, 1956, Serial WNo. 582,538
§ Claims. (Cl. 236—13) |

This invention relates to an automatically controlled
air-mixing cabinet, which has particular utiity for use
in supplying either heated or cooled air to rooms of a
dwelling house.

So-called atr-mixing cabinets are used most commonly
in connection with forced air heating systems. The air-
mixing cabinets are commonly mounted between the stud-
ding in the various rooms of a house, being connected to
the furnace by means of air supply ducts. Such cabinets
usua]ly are in the form of hollow metal casings with open-
ings at the upper and lower end portions of the front wall.
These openings may be provided with a grill for directing
the desired fiow of air, one of the openings serving as the
inlet for room air into the cabinet and the other opening
has an outlet for the mixed air from the cabinet to the
room. The duct from the furnace discharges the heated
air into the cabinet at a point adjacent the room air inlet
opening, thereby aspirating the room air into the cabinet
and causing it to be mixed with the heated air before it 18
discharged into the rocom through the mixed air outlet
opening. Cocled air can also be supplied in the same
way.

While air-mixing cabinets of the type just described
are quite advantageous for achieving and maintaining uni-
form air temperatures in the rooms of a house, they have
not heretofore provided a satisfactory answer to the prob-
blem of maintaining approximately uniform air tempera-
tures between different rooms. Conseguently, there is a

need for providing automatic control means for air-mix-

ing cabinets which will make it possible to achieve this
result, or to maintain a selected temperature in a particu-
lar room of a house substantially independently of the
temperature being maintained in other rocoms of the
same house.

‘Tt is therefore a general object of this invention to
provide an automatically controlled air-mixing cabinet
which provides 2 means for overcoming the preblems and
difficulties and achieving the results which have just been
discussed. More specifically, it is an object to provide
an automatically conirolied air-mixing cabinet which de-
livers mixed air for either heating or cooling the room
in response to the existing temperature of the roem air, and
which is adanted to terminate or reduce the delivery of the

mixed air to ths rcom when 2 predetermined tsmpera-

ture is reached, thereby preventing overheating in winter
and overcooling in summer. Further objects and advan-
tages will appear as the specification proceeds.

This invention is shown in an illustrative embodiment
in the accompanying drawing, in which— |

Figure 1 is a vertical sectional view of a wall-mixing
cabinet embodying the present invention, as it might ap-
pear installed in the wall of a room; Fig. 2, a front view
of the installed mixing cabinet of Fig. 1, the front wall of
the cabinet being partially broken away to disclose the
elements of particular importance in connection with
this invention; Fig. 3, a perspeciive view of certain key
glements in the cabinet of Figs. 1 and 2, the elements
being related te each other as in the assembied sfructure;
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and Fig, 4, a sectional plan view of the mixing cabinet,
taken on line 4—4 of Fig. 2; and Fig. 5, a perspective
view of the conditioned air duct extension in the struc-
ture of Figs. 1 and 2, showing the temperature-sensing
clement on the front wall thereof.

This invention is based in part on the concept of con-
trolling the quantity of mixed air discharged into a room
irom an air-mixing cabinet by means of a damper associ-
ated with the outlet from the conditioned air duct into the
mixing cabinet, and providing means for automatically
posttioning this damper in response to the temperature
condition of the room air. The novel features, coopera-
tive relationship, and specific functions embraced within
my 1nvention, as reduced to practice, will be brought out
in the following detailed discussion of the embodiment
thereof illustrated in the accompanying drawing,

Looking first at Figs. 1 and 2, there is shown a cabinet
i$ which i1s adapted for the mixing of rcom air at one
temperature with conditioned air at another temperature
and then discharging the mixed air into the room at an
intermediate temperature. As shown, cabinet 1§ is in-
stalled in a wall 11 between studs 13g and 115, the cabi-
net 1¢ extending vertically therebetween. On the front
wall of cabinet 1§ there extends a room air inlet opening
12 and a mixed air outlet opening 13. While the room
air inlet 1s preferably at one end of the cabinet and the
mixed air outlet at the other end of the cabinet, as shown
the relative positions of these inlet and outlet openings
can be reversed. Usually, however, the wall cabinets will
be instalied with the room air inlet adjacent the bottom
end portion thereof and the mixed air outlet adjacent the
top end portion thereof. Also, these openings will usually
ve provided with grills, such as the grill 34 for opening
32 and the grill 15 for opening 13, in the embodiment
shown In the drawing. It will be understocd, however,
tnat the present invention can be used in combination
with other forms and types of mixing cabinets and air
blenders. The recirculated air inlet may be closely as-
soctated with the mixed air outlet.

In the bottom wall of the cabinet 18 there 1s provided
a conditioned air inlet 16, which is adapted to communi-
cate with an air duct 17. In the illustration given, duct
17 extends downwardly from floor 18 to a furnace or
airconditioning unit (not shown). 1t will be noted that
duct 17 is of relatively small cross-sectional arsa com-
pared to cabinet 10, thereby being adapted for supplying
conditioned air under pressure to the interior of cabinet
16. 1In other words, the furnace or airconditioning unit
would be equipped with a blower for delivering air
through distribution ducts therefrom, such as duct 17, at
a relatively high pressure and velocity campared to a
gravity distribution system.

In the illustration given, duct 17 has an exiension 19
within cabinet 10 terminating in a conditioned air outlet
20 adjacent the room air inlet 12. As is preferred, the
conditioned air outlet 2% is oriented to discharge the con-
ditioned air in the direction of the mixed air outlet 13,
thereby qspu'atncr a stream of room air into the ..,ablnet
through room air inlet 12.

There 1s also provided mechanically operable damper
means disposed across the conditicned air cutlet 28 for
controlliing the discharge of conditioned air info cabinet
i®. In the illustration given, the damper means consists
cof a swingably supported plate 21, which is mounted for
honzontal or transfer swinging movements on pivot arms
22 and 23. The open position of the plate damper 21
1S shewn in Fig. 2 of the drawing, and it will be under-
stcod that the damper can move to the left as shown
in this figure to substantially close the outlet 20 from
duct extension 19,

In addition to conditioned air outlet 28, duct extension

ks TrieiT ¥ LY O e em iy o <1 .
i9 provides o by-pas; gpening or outlet 24 through which




drives the air turbine.

- tions.

3

a p’orti{}u' of the conditioned air frouiWithin extension 19

can pass intoc cabinet 16. By-pass opening 24 is also ar--

~ranged so that the portion of the conditioned air dis-
charged thetethreugh will .also tend to. asptrate a stream

of :room “air into cabinet 1@ thxeunh room - air 1u1et 12 )

An air turbine 25 is arranged-in relafion to by—pass 24
SO that the condmeued air discharged th‘reugu the bv-pass

will be discharged threueh by-pass 24, thereby operating

- furbine 25, whenever air is. bemg supphed threugh duct
17, since the by-uass 24 is open’ at all tlmes aud IS net |

subject to damper control. -~ = . -
Any -suitable mechanical ‘means can be prewded in

" accordance -with this invention for operably connecting
turbine 25 with the damper 21 which is constructed and
arranged -so that the turbine can seleetwely shift the

damper to any pOSIthIl between its open and closed posi-
-Since the epeetﬁe mechanical ‘means for accom-
| pushme this result are not critical for the present mven-
tion, and since avariety of siich mechanical means are

‘necessary to describe a specific mechanical ‘means in de-
tail.-

.With.the construction shown air

| deSirable {0 have at least one other wall, and 'prefleraljly' |

all of the other walls of-the duct extension 19 'spaced - '

from the adjacent walls of cabinet 10. This permits the

&t

by-pass 24 to be located in one of the other walls of

the duct extension 19 than the front wall, while at the
same time assuring that the air_discharged threugh by-

- pass 24 will flow upwardly towards the mixed air outlet

- sensitive element 31.
10

‘13, rather than coming into contact with the ‘temperature- |
Tf desired, a small duct 24a can -

extend from opening 24 in an upwardly direction to

_mtatuuze-auxmg ef the by-passed air Wlth the air enter—-

ing opening 12.

As just 1ud1eated it is :unportaat that the temperature- o

- sensitive element 31 during all of the time when air is

20
well known in the art; it 1s not believed that it will be -

However, in the embodiment shown in the draw- -

ing, 1 have illustrated a mechz uteal means Wthh was here-

tofore deveioped by me, and is described in my Patent
No. 2,537,367, issued }am_ary 9, 1951. Reference is

details.
point out that the rotary motion from turbine 25 is trans-
ferred through a gear bex 26, and is ‘applied to a cord

e -leop 27 which extends from gear box 26 around pulleys |

95

- thereby made to this patent for the specific constructional
For present purposes it sheuld . be sufficient to-

28 and-22; and is attached to pivet arm:22 by means of

a pin-3%. - With this arrangement, when cord loop 27

15 pulled 1u one direction, damper 21 will be opened,

while upon the cord loop being moved in the other di-

being supplied to duct 17 should be kept in contact with -
and at sitbstantialty the same temperature as. the air in

~the room. To prevent the conditioned air discharged

through ocutlet 2 or the mixed air from coming into.

contact with the temperature-sensitive element-31:%it is

esirable to provide -a backflow control plate 34 within
cabinet 19, as shown more clearly in Figs: ‘1 ‘and 2.

Plate 34 is disposed across cabinet 1§ inw rardly of but-
closely-adjacent to room-air inlet 12 and conditioned air =

outlet 20, and also’ 1nwardly of the temperature-seasuwe
element- 31 Plate-341s prowded with a plurality ef,.epea-_
ings ‘35 __therethreuge which -are- arranged to promote-a

- unidirectional flow of mixed air towards the-mixed air
outlet 13, tlaereb}r tending to prevent the contacting:of the
.temperatare—sensmve element 31 with “the mixed :ait.

e slots of -opening 28- preferably should be Verttcally -
aligned with slot openings 35.-
duet 24a- extends thmugh one-side of plate 34,

The eperatlea of the air-mixzing-cabinet of this auventlea

| has already been largely indicated, but it will now be brief-

i B
WB) |

rection, damper Z21 wﬂl be closed.  As a substitute actuat-

- ing means, reference is: made te mj,f Pateut Ne 2, 533 175 __
- tssued December 5, 1950.. - o : |

‘A mechanical selector means is-also prov1ded and as- -

'~ sociated with -the mechanical ‘actuating means, as de- 4
scribed in ‘my cited Patent No. 2,537;367.- This selector

- 'means includes a tempemture-seuutwe element 31, which
in the illustration givén consists of a hock-shaped bi-
metallic strip, which has its upper end rmdly connected
10 ‘the front wall of duct. extension 19. The lower free
end .of strip 31 thus moves toward or away from the front

- wall of duct 192 as its temperature varies due to the dif-

ferential’ expauswu and contraction of its-metallic com-

duct 19 “and connected to the -free end -of strip 31 is a
~connecting rod - 32 ‘which cperates a crank arm 33 that

turbine Z8 to rotate.

1y summarized for purpose -of clarity. -Whenever air'is -
‘being supplled under pressure through ‘duct 17 to duct eX~

tension 19, it will ﬂew through by-pass- 24, tbereby causmg o
The by-passed air Wlll also flow up- -

wardly through duct 244 toward the mixed air outlet:13; .

thereby tending to aspirate some of the _room -air Iute_'“"'_ )

. cabinet 1§ through inlet 12 and over sensitive element 31.

b
v

Thus, for example, if the room alr 1s at a. lower temuera-_-_ _
- -ture than that desired and heated air is in duct 17, damper .
21 will automatlcally be shifted to its open positicn by the

cffect of the rcom air on temperature-sensitive element-31,

the movement- ef temperature-sensitive element 31 trans- |
ferred through rod 32 and crank: 33 to control- sha*’t 34

- which sets the gear within gear box 26 to move cord Joop”.

- _ ponents, as is  well known in -the- art. Extending. 1nte':

is-connected to the top- of ‘a--control shaft 34, as shown :
- mMore: CI&ﬁﬂl‘f in Fig. 3. In the manner described in detail

- - .1n my Patent No. 2,537,367, the retatteu of control shaft

34 produced by .the temperature-responsive movements

will seleetwely epeu and- close damper 21 in Tesponse to -

the movements of strip 31. Tt will be understood that
gear ‘box 26 3.150 metudes a c¢lutch ‘device which allows

turbing 25 'to continue to rotate after’it has either com- -
"pletely opened. or cempletely closed damper 21, and thla-

“is also described in detail in my Patent No.-2,537,367.

- For-best results, it is preferred that the -front wall of _'

~duct extension 19, as shown in-the drawing, should be
- 'epaced from the front wall of cabinet- 1¢- and - directly

opposite the room air inlet 12. Also, the temperature-

. sensitive element 37 should be mounted on the front wall
of duct exteasmn 19 so that it will be directly in the path

of the incoming ‘room air through opening 12 for re-
In this

-'speudmg to the temperature of the room air.
way, the selector means can operate to selectively open

and -close the damper means automatically at certain pre- =7

~ determined temperature conditions of the temperature-
- sensitive element and thereby of the room air. It is also

65
~action will be reversed. Instead of the slots at 20 batug o

16

27 1n the necessary direction to open damper 21 by méans

of the power generated with turbine-25. On the-other

hand, whenever the temperature of the incoming room air’ =

reaches a predetermined maximum temperature the tem-

- perature-sensitive element 31 will have moved: suﬂleleutly L "
-to reposition shaft 34 for the reversal of the gear drive . -
o 55
| _of strip 31 deflects the selective reversal of the gear drive
within -geédr' box :26, so -that the rotfation of :.urbtue 25 .

within gear box 25 and thereby cord loop 27 . wﬂl be

“driven in the opposite direction to close damper 21: Hew- o

ever, damper 21 will automatically open again as soonas -
the temperature mm the room falls to the IIlIHIII‘lHIIl tem<

‘perature for-causing element 31 to return to its -original

PGSitIOH ‘This is due to the fact that air eeutmue,:. t0; ﬂew_--'

. - . - -

suﬁeleut room air to mlet 12 te keep tha temuerature-'
seusmve element 31 dtrectly responsive tc eﬁaun’ea 111 T

room air temperature -...xtermrly to cabinet 1. |
If cooled air is ‘being supphed through duet 7 “the

closed by a temperature rise:in the rooin, they. are opeued |

This reversing can also be effeeted thmugh the action of

tempe**ature-aenamv element 31, as described mors fully -
1n my. Patent No. 2,537,367. Further the ehaugeever'
'from hea’ung to. cooling is automatteally e L

Tected.
One of the important advantages of the eeustrucueu]uet_'_'-

deserlbed is that the temperature-sensmve element can be |
located inside the air-mixing cabinet- and need not be vis-
ible within the rcom, while at the same time it remains

1In the. illustration: gwen, o
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fully and directly responsive to changes in room atr, when-
ever forced air is being supplied to the duct communicat-
ing with the air-mixing cabinet. Another advantage is
that relatively high pressure air is available for driving tur-
bine 25, thereby providing additicnal power for the me-
chanical actuation of the damper. Still ancther desirable
feature of the preferred embodiment, as shown in the
drawing, is that the temperature-sensing element is pro-
tected against coming into contact with the incoming con-
ditioned air or the mixed air.

As can be seen from the above description, this inven-
tion is based on a new principle. The heated or cooled
air 1s delivered to the blender at a relatively high pressuré,
higher than that at which it can be delivered directly to
the room. This added pressure is used ic operate a
damper means to control the quantity of air in response to
changes in room alr aspirated past a sensing element by

- flow from the high pressure air system.

While in the foregoing specification this invention has
been described in relation to a specific embodiment there-
of and many details have been set forth for purpose of
iltustration, it will be apparent to those skilled in the art
that the invention is susceptible to other embodiments and
that manv of the details described herein can be varied

considerably without departing from the basic concepts

of the invention.

I claim:

I. In combination with a cabinet adapted for the
mixing of room air at one temperature with conditioned
alr at ancther temperature and then discharging the
mixed air into the room at an intermediate temperature,
said cabinet providing a room air inlet, a mixed air outlet,
and a conditioned air inlet adjacent said room air inlet,
a duct communicating with said conditioned air inlet
thereof and being adapted for supplying cenditioned air
under pressure to the interior of said cabinet, said duct
having an extension within said cabinet terminating in a
conditioned air outlet adjacent said room air inlet, said
condifioned air outlet being oriented to discharge the
conditioned air in the direction of said mixed air outlet,
thereby aspirating a stream of rcem air into said cabinet
through said room air inlet, mechanically-operable
damper means disposed across said cenditioned air outlet
for controlling the discharge of conditioned air into said
cabinet, said duct extensicn alsc providing a by-pass for
a porticn of the cenditioned air from within said exten-
sion to within said cabinet arranged and disposed adiacent
said room air inlet so that the portion of the conditioned
air discharged through said by-pass also tends to aspirate
room air into said cabinet, air turbine means arranged
in relation io said by-pass so that the conditicned air
discharged thrcugh said by-pass drives said air turbine
means, mechanical means operably connecting said
means and said damper means, said mechanical means
being constructed and arranged so that said turbine means
can selectively shift said damper means between its open
and closed positions, mechanical selector means associated
with said mechanical means and including a temperature-
sensitive element positioned within said cabinet in the
path of the incoming room air so as to be directly respon-
sive to the temperature thereof, and said selector means

operating to automatically and selectively direct the

opening and closing of said damper means by said turbine
means in response to variations in the temperature of
incoming room air at said room air inlet.

2. The combination of claim 1 in which there is alsc
provided within said cabinet a mixed air backflow control
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plate, said plate being disposed acrcss said cabinet in-
wardly of but closely adjacent to said rocm air inlet and
said conditioned ailr cutlet and also inwardly of said tem-
perature-sensitive element, said plate having openings
therethrough arranged to promote a unidirectional flow
of mixed air towards sald mixed air outlet, thereby
tending to prevent the contacting of said temiperature-
sensitive element with said miged air.

3. The combination of cilaim 1 in which said duct
extension has ifs front wall spaced from the front wall
of said cabinet and facing said room air inlet, said tem-
perature-sensitive element being mounted on the front
wall of said duct extension, said duct extension having
at least one other wall spaced from the adjacent wall of
said cabinet, and said by-pass extending through said
cther spaced wall.

4. In combination with a mixing cabinet having a
room air inlet and a spaced mixed air cutlet, said cabinet
also providing a conditioned air inlet through the bottom
wall thereof, a duct communicating with said conditicned
air itlet and being adapted for supplying conditioned air
under pressure to the interior of said cabinet, said duct
having an extension within said cabinet terminating in a
conditioned air outlet adjacent said room air inlet, said
duct extension also having a by-pass cutlet, adjacent said
room air inlet, both said conditicned air outlet and said
by-pass outlet being disposed and arranged to direct air
toward said mixed air outlet and to aspirate room air
into said cabinet through said room air inlet, mechani-
cally-operable damper means disposed across said con-
ditioned air outlet for controlling the discharge of condi-
tioned air into said cabinet, air turbine means arranged
in relation to said by-pass so that the conditioned air dis-
charged therethrough drives said air turbine means,
mechanical means operably connecting said turbine means
and said damper means, said mechanical means being con-
structed and arranged so that said turbine can selectively
shift said damper means between its open and closed
positions, mechanical selector means associated with said
mechanical means and including a temperature-sensitive
element posttioned within said cabinet in the path of the
incoming rocm air so as to be directly responsive to the
temperature thereof, and said selector mezns operating to
control the operation of said mechanical means so that
sald turbine means will selectively open and close said
damper means automatically at certain predetermined
temperature conditions of room air at said room air inlet.

5. The combination of claim 4 in which there is also
provided within said cabinet a mixed air backflow control
plate, said plate being disposad across said cabinet above
but closely adjacent to said conditioned air outlet and
also above said temperature-sensitive element, said plate
having openings therethrough arranged to promote a uni-
directional flow of mixed air toward said mixed air outlet,
thereby tending to prevent the contacting of said tem-
perature-sensitive element with the mixed air.

6. The combination of claim 5 in which there is also
provided duct means extending from said by-pass outlet
to a point adjacent said backflow control plate.

References Cited in the file of this patent
UNITED STATES PATENTS

1,343,330 Miles - June 15, 1920
2,045,790 Midyette __ oo . June 30, 1936
2,345,536 Keep oo e May 16, 1942
2,533,175 Newton __ o ___ Jan, 3, 1947



	Drawings
	Front Page
	Specification
	Claims

