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9 Claims.

This invention relates to air conditioning sys-
tems and relates more particularly to a com-
bined heating and cooling unit, a number of

which may be used with a central unit to sup-

ply cooled and dehumidified air in summer and
warm .and humidified air in winter.

To maintain comfort conditions in enclosures
where people are accustomed to assemble there

.are a number of factors to be considered. In

summer, the air usually needs to be cooled and
dehumidified and in winter the air supplied usu-
ally has to be heated and water vapor added.
Another important factor in addition to’ tem-
perature and humidity is air movement or cir-
culation. It is not sufficient to inject a condi-
tioned air stream into a room, but, for best re-
sults, circulation throughout the room must take
place without drafts and without inequalities of

temperature in different portions of the room.

In large enclosures, such as theater auditoriums,
circulation is produced by having large supply
ducts carry conditioned air to the room and to
withdraw air from the room which is recircu-
lated back to the conditioning unit external the
room where it is mixed with the conditioned air.
This, however, requires the use of not only a
large and expensive supply duct for supplying the
required amount of conditioned air to the room,
but 27so another similar duct for withdrawing
the rscirculated. air from the room. This in-
venti

adjusi the moisture and heat content of outside
air ax 1 to force this air through a small duct to
one ¢<r more efficient distribution units which
are :sounted at the space being served and in
whichi recirculated air from the room is mixed

with conditioned air prior to its discharge into-

the room. The energy of the high velocity con-
ditioned air causes, by injector action, indraw-
ing of ithe recirculated air.

According to a feature of this invention, a
distribuiion unit is provided which confains a
compartment in which the conditioned air from.
the central unit is supplied, and this compart-
ment has along its upper portion a pair of in-
jector nozzle lips, the distance between which
may be adjusted from external the unit at a
point remotely located from the injector.

According to another feature of the invention,
the conditioned air compartment in the remote
distribution unit is provided w1th an enclosure
through which recirculated air is drawn to sur-
round the conditioned air compartment, and
which serves to provide an air blanket when

contemplates the use of a central air -
_conditioning system which serves to clean and

(CL 257—8)

cold air is supplied to the compartment to pre-
vent the condensation of moisture upon any
walls of the unit.

An object of the invention is to supply cooled
air in summer and warm air in winter.

Another object of the invention is to prov1de
an improved local recirculation unit Ior supply
and distribution of conditioned air.

6

Another object of the invention is to provide .

in a local distribution unit an' injector for sup-
plying conditioned air and for indrawing recir-
culated air, together with means for adjusting
the injector to compensate for reduced veloci-
ties from the air supply source.

Another object of the invention is to provide
a hydraulic control for enabling an air injector,
in a local distribution unit, to be adjusted from
a remote point.

Another object of the invention is to prov1de
an insulating layer of recirculated air around
thé cold air supplied to prevent the condensa-

tion of moisture on the walls of the enclosure_

in which a local distribution unit is mounted.

10

Other objects of the invention will be ap- -

parent from the following dxscussmn and the
drawings.

Reference will now be had to the drawings,
of which:

Fig. 1 is a plan view lookmg downwa,rdly on
an air distribution unit according to this in-
vention;

Fig. 2 is an elevational, sectional view taken
along the lines 2—2 of Fig. 1;

. Fig. 3 is a transverse sectional view taken
along the lines 3—3 of Fig. 2;

Fig. 4 is a view, partially in section, of a
bellows control for adjusting the 1n3ector shown
by Figs. 2 and 3, and

‘Fig. 5 is an elevational view of the unit.

The present invention relates to what may be
called a local recirculation unit. This type of
unit is adapted to be mounted in rooms of pri-
vate homes, schools, hospitals, of offices, or the
like. Ordinarily, a plurality of these units
would be mounted, one or more to each room of
a building being supplied with conditioned air.
These units may be supplied with cold air in

. summer or heated air in winter by a central
air conditioning unit of the type ‘disclosed in
Patent No. 1,670,656, issued May 22, 1928,
Where the system of the central unif, such as
is described in the patent, is used with units
according to the present invention, it is pre-
ferred that no recirculated air be returned to
the central conditioning unit, since the units ac-
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2

cording to this invention provide, themselves,

for the mixing of recirculated air with condi-

tioned air at the space being served.

Referring now fo the drawings, a local recir-
culation ‘unit is shown which is adapted to be
associated with the sill of a window. The unit
10 .has its sides and upper walls formed pref-
erably from sheet metal, and has its upper por-

“tion 11 flush with the window sill as shown.
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Within the unit is mounted the conditioned air
compartment {5 which is supplied with high
velocity conditioned air from a central supply
source. The duct 40 controls, at the unif, the
volume of conditioned air supplied thereto. The
conditioned air compartment has mounted at
its upper portion the two injector nozzle lips
11, the distance between which may be varied
at will by a unique form of bellows control
which is a feature of this invention and which
will be described later.

Mounted underneath the conditioned air com-
partment 5 is the extended surface steam heat-
er 18 to which steam may be supplied through
the pipe 20 and returned through the pipe 21.
The walls {4 enclose the heater 18 and extend

upwardly and surround the conditioned air com- .

partment 5. i :

The recirculated air inlet 21, comprising a
grille provided with openings 22, communicates
with the space beneath the heater 18 by way
of the space between the walls 14 and (9, the
latter being supported to the housing by the
longitudinal bar 23.
arranged the outer walls 13 which extend all the
way to the top of the unit and at the upper por-
tion of which is arranged the grille 12 for the
air discharged from the unit.” A space 25 is
formed around the walls {4 by the spacing of

the walls I3, and recirculated air from the re- -
circulated air inlet passes through this space to’

surround the walls |4, which recirculated air, as
will be explained later, forms effectively an air
‘blanket between the walls 14 and the walls 13,
which, when cold air is supplied to the compart-
ment {5, prevents condensation of moisture on
the walls of the unit. The walls {3 come to-
gether above the ends of the walls 14 to form
a reduced air passage, and the injector nozzle
lips are arranged between the walls 13 at the
point where they converge to form the reduced
air passage.

The injector nozzle lips 17T are hinged at thelr
lower portions to .the conditioned air compart-
mept 15. Each nozzle lip has attached to it,
adjacent its upper portion, the lever arms 30q,
to each of which, at its outer end, is attached
one arm 30 of the bellows control lever 29. At
each end of the injector nozzle lips 17, as shown
by Fig. 3, there is mounted a hydraulic adjust-
ing mechanism 28 which serves to adjust the
position of the ftwo nozzle lips relative each
other. Each adjusting mechanism comprises a
lever 29 which is attached to the member 28,

-which, in turn, is fixed to the spring bellows 27

so as to move therewith upon the expansion and
contraction thereof; Connecting with the spring
bellows 27 is the fluid tube 31 which leads to the
junction box 38 (Fig. 3) and from this junc-
tion box the fluid tube 34 leads to the control
bellows 33 (Fig. 4) which, in turn, is mounted
with its control knob 32 in one end of the upper
portion of the local recirculation unit (Fig. 1).
Contained within the bellows 33 and 27 and in

the tubes 31 and 34 and the junction box 38, is
suitable hydraulic fluid, such as alcohol, which

External the walls 14 are .
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serves to transmit motion from the bellows 33
to the bellows 27. The control bellows 33 has as-
sociated with it the control dial 32, which, when
rotated, compresses the bellows 33 through the
rotation of the compression member 35 in the
bellows housing. Associated with the dial 32

n

is the calibrated- scale 41 which serves to show .

the position of the dial 32 and the corresponding
spacing of the nozzle lips IT of the injector of the
local recirculation unit. Upon rotation of the
dial 32 in a clockwise direction, the spring bel-
lows 33 is compressed. This forces the hydraulic
fluid through the tubes 34 and 31 and causes the
actuating bellows 27 to expand, causing, through
the intermediate action of the levers 29 and 30a,
the injector nozzle lips 11 to move further apart.
ILikewise, rotation of the dial 32 in a counter-
clockwise direction permits the spring bellows 33
to expand and this in turn causes contraction of
the spring bellows 27 and the movement of the
injector nozzle hps 11 towards each other.

In order that a small movement of the control
bellows may ‘cause a correspondingly large move-
ment of the injector nozzle lips 11, a magnrifying
action at the nozzle lips is obtained by means
of the levers 30a and the lever 29, which has its
two ends connected at the outer ends of the le-
vers, and which has its center connected to the
control bellows 21.

In operation, in summer, high veloeity cold
and dehumidified air is supplied through a duct
39 past the damper 40 to the conditioned air
compartment 5. This cold air passes between
the injector nozzle lips i1, and induces, by in-
jector action, the flow of recirculated air through
the recirculated air inlet 21, which recirculated
air takes two paths, one through the passage 24,
through the heater 18 and around the compa.rt:-
ment 15 between the spaces existing between the
walls 4 and the compartment 15. The other
path of the recirculated air is between the spaces
existing between the outer walls 13 and the inner
walls 14. The recirculated air in this latter path
provides an air blanket to prevent the condensa-
tion of moisture contained within the relatively
warm and humid recirculated air upon the walls
13 and (4 and the outer walls of the unit.

“The heater I8 has a steam valve 36 which is
controlled in the well known manner by a ther-

‘mostate which may be mounted within the path

of the recirculated air within the unit (Fig. 3).
Thus, the supply of heat to the unit may he con-
trolled automatically, as weather conditions re-
quire. - Where desired, the thermostat 37 may be
replaced by a manual control, or a manual con-
trol may be.used to adjust and cooperate with
the thermostat. Such a manual control 42 (Fig.
1 may be mounted in the top of the cabinet of
the unit at the other end of the discharge out-
let 12 from that occupied by the injector control
32. Likewise, the damper 40 in the conditioned
air duct may be controlled automatically or
manually as desired.

The success of local recirculation systems,

‘such as the one herein described and in which

the flow of recirculated air is produced by the
supply of high velocity conditioned air, de-

" pends largely upon its ability to produce ade-

quate air circulation throughout a room. It is

“believed that it is highly desirable that in a unit

of this type the air discharged from the dis-
charge outlet 12 pass with high velocity and
considerable energy towards the upper portion
of the room to impact with air within the room
with relatively great force so as to insure ade-
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quate air mixture and the production of air
movement within the room. Where temperature
conditions warrant the reduction of conditioned
air supplied to the compartment 15, obviously
the volume of air passing through the compart-
ment 15 and between the injector nozzle lips 17
is reduced, with the: result that the air dis-
charged from the unit has less force. Accord-

passage and said compartment, both of said
passages: feeding air in injector relationship
past said nozzle.

3. A combined heating and cooling unit. com-

.prising a heater, a cooling compartment, an

ing to this invention, however, in the event that

the volume of conditioned air supplied to the
compartment 5 is reduced, it is intended that
the injector nozzle lips 17 be moved closer to-
gether to produce an increased injector action,
thus producing: a greater velocity through the
injector, compensating for the reduced volume
of conditioned air supplied from the central sup-
ply source.
control illustrated, the nozzle control, if in-
tended to be operated manually, may be mount-
ed in any convenient location, which, for the
purpose of illustration, is shown at the top of
the unit cabinet. While the control has been
shown to be manual, it can, of course, be made
automatic, either thermostatically or the move-
ment of the injector nozzles co-ordinated auto-
matically with the movement of the control
damper 46.

The local recirculation unit according to this

invention may be used for either winter or
summer operation. In summer, cold air may
be supplied to the unit, which induces the flow
of warmer recirculated air within the room. In
summer, the heater |8 may or may not be used,
depending upon the temperature requirements.
In winter, warm and humidified air may be
supplied from the central supply source to the
local recirculation unit, and this warm and
humidified air may induce the flow of recircu-
lated air at the room. Where the operation
of the central supply source is not warranted,
the heater 18 may be used without the supply
of conditioned air to the compartment. 15, and
when the heater 18 is used alone, recirculated
air flow from the room is induced by thermal-
circulation through the recirctilated air inlet 21,
over the surfaces of the heating unit 18, and
out the discharge outlet {2. )

‘Whereas one embodiment of the invention has
been described for the purpose of illustration,
it should be understood that the invention is
not limited to the exact disclosure described, as
many modifications may be made by those
skilled in the art without departmg from the
spirit of the invention.

What is claimed is:

1. A combined heating and cooling umt com-
prising a cold air compartment, an irjector
nozzle connected with said compartment, a
heater below said compartment, an opening in
said unit for the reception of recirculated air,
a recirculated air passage connecting with said
opening, passing through said heater, around

_said compartment, and in injector relationship

Dpast said nozzle, and a second .recirculated air
passage by-passing said heater and surround-
ing said first air passage in the area where
same .passes said compartment.

2. A cooling unit comprising a cooling com-
partment having means for passing cold air
through an injector nozzle to induce the flow
of warm air, an opening in said unit for the
reception of recirculated air, a recirculated air
passage connecting with said opening and sur-
rounding said compartment, and another re-
circulated air passage surrounding said first

\

By utilizing the form of hydraulic.

v

-opening,

opening in said unit for the reception of recircu-
lated air, a recuculated air passage connecting
with said opening, passing through said heater
and around said compartment, and another re-
circulated air passage by-passing said heater,
surrounding said first passage in the wicinity of

‘said compartment, and terminating therewith
to form a single passage above said compart- 7

ment.

4, A combined heating and cooling unit com-
prising a heater, & -cooling compartment sup-
ported above =a1d heater, an opening in said
unit for the reception of recirculated air, a re-
circulated air passage connecting with said
passing  through said heater and
around said compartment, a discharge air pas-
sage above said compartment, and another re-

circulated air passage by-passing said heater,

surrounding said. first passage in the vicinity of
said comparfment, and joining therewith to dis~
charge into said outlet passage.

‘5. A combined heating and cooling umt com-~
prising a heater, a cooling compartment sup-

3 B
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20

ported above said heater, an opening in said '

unit for the reception of recirculated air, a re-

circulated air passage connecting with said

opening, passing through said heater and
arourd said compartment, a discharge air pas-
sage above said compartment, -another recir-
culated air passage by—passmg ‘said heater, sur-
rounding said first passage in the vicinity of
said compartment, and joining therewith to dis-

-charge into said outlet passage, and an injector

nozzle in the upper portion of said compart-
ment arranged adjacent the point of junction

30
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40

of said two recirculated .air passages with said -

discharge passage.

6. A combined heating and cooling unit com-
prising a cold air compartment, an injector
nozzle connected with said compartment, a
heater below said compartment, an opening in

‘said unit for the reception of recirculated air,

a recirculated air passage connecting with said

opening, passing through said heater, around.

said compartment, and in injector relationship
past said nozzle, a second recirculated air pas-
sage by-passing said heater and surrounding
said first air passage in the area where same
passes said compartment, a duct for supplying
cold air to said compartment, a damper in said
duct for varying the volume of cold air sup-
plied, and means for increasing the velocity -of
air flow through said injector nozzle when said
damper is adjusted to decrease the volume of air

" supplied to said compartment.

7.-A combined heating and cooling unit com-
prising a cold air compartment, an injector noz-
zle connected with said compartment, a heater
below said-compartment, an opening in said
unit for the reception of recirculated air, a re-
circulated air passage connecting with said
opening, passing through said heater, around
said compartment, and in injector relationship
past said nozzle, a second recirculated air pas-
sage by-passing said heater and surrounding
said first air passage in the area where same
passes said compartment, a duct for supplying
cold air to said compartment, a damper in said
duct for varying the volume of cold air supplied,

‘and hydraulically opera_ted means for increasing
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4
the velocity of air flow through said injector
nozzle when said damper is adjusted to decrease
the volume of air supplied to said compartment.

8. A local recirculation unit comprising a con-
ditioned air compartment a pair of injector
nozzle lips connecting with said compartment to
form an injector for inducing the flow of re-
circulated air, an opening in said unit for the
reception of recirculated air, a recirculated air
passage connectmg with said opening and pass-
ing said nozzle in injector relationship thereto,
a fluid filled spring bellows attached to .said
nozzle lips for varying the spacing therebetween,
a remotely located fluid filled control bellows,

- a fluid line connecting said bellows, and means

for adjusting said control bellows and indicating
the degree of adjustment therecf for adjusting
and indicating the degree of adjustment of said
nozzle lips of said injector.

2,000,597 ~

9. A local recirculation unit comprising a con-
ditioned air compartment, a pair of injector
nozzle lips connecting with said compartment to
form an injector for inducing the flow of re-
circulated air, an opening in said unit for the
reception of recirculated air, a recirculated air
passage connecting with said opening and pass-
ing said nozzle in injector relationship thereto,
levers attached to said nozzle lips, another lever
attached to the outer ends of said levers and to
a fluid filled spring bellows attached to said
nozzle lips for varying the spacing therebe-
tween, a remotely located fluid filled control
bellows, a fluid line connecting said bellows, and

.means for adjusting said control bellows and

indicating the degree of adjustment thereof for
adjusting and indicating the. degree of adjust-
ment of said nozzle lips of said injector.

‘ ROBERT E. KEYES.
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