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- to effect forced draft ventilation, as desired.
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2 896,423
AER CONDITIONHN G APPARATUS
Clyde R. Paton, ErrMEham, Mteh
Applreatmn Deeemher 3 1954 Senal No. 472,%5
| ' 1 Clann. (Cl 62-—~409) |

Thls 1nventlon relates generally to.air condrttomng ap--

paratus and partlcularly to cethng 1nstalled a1r condrtlom
ing apparatus. |

‘There has long been a need for an air ¢ ondtttornng
systern which is both efficient in operatton and can be
a room of other space.

~ readily installed in the ceiling of a

. or ceases entirely.

' . .therefer the heatmg functron etther becontes 1n31gmﬁeanti-

The above object is obtalnecl by a novel arrangement" ,' -

.. condensation at the condenser heater:

e More specrﬁeally, it is an ob]ect to utrhze as the above’

- heat leakage to the attic frorn the room berng heated
together with solar heat stored tn the roof of the btuld-i .
- ingorhouse. . -
~Another spemﬁe object relatwe to my heat pump sys-'_ o
“tem invention is to provide a novel arrangement. for con-

19

to cool and/or heat one or more rooms or spaces without

being - COnSpICUOus: Or ‘otherwise detraetlng from the ap--
For er,:arnple, some
- people are 0pposeel to the window box type of air condi-
- tioner because, among other reascns, said installations aref'
- unsightly and in addition render the ‘window useless as
. such. Then again, the practice of converting heating s‘ys—-'

pearance Or funehons of the house.

tems for summer air eondrtlomng plants i is-not feasible

 homes that have hot water or stzam systems because ol- |
o the eapense of conversion, the eXpense of f}p{,ra,tlmj _m.ﬁ.

- the inefficiency of such systems.

, Accorcllngly, it is an object of my 1nvent1on to protrtde -
an improved air eondrtlonmg system wl*leh is efficient in -
~ operation and can be readily installed 1n the eelltng ofa
room or other space to be cooled. | |
~ Another object of the invention is to promde a cellrng; ;
- installed refr1gerat1ng system having a refrigerant con~

~ ble refrrgeratm-tIr air conditioning-heat pump system hav- '
iproved arrangement for heating a room and for

"-1ng an i

‘ditioning syste

ducting and inducing heat flow to the eraporator

~ Another object of my invention resides in a novel con- -
~struction of a ceiling mounted hot air- heating system em-.
~ ploying a reversible refrigerating system or heat pump: -

- together with an air duct system having forced air drafi

conveying: eatraneous ‘heat to the evaporator to 1nsnre
continued evaporatton of refrigerant therein. |

for introducing extraneous heat to the evaporator to ef-
- fect continued vaporization therein and resultant heat of!

Another object of the invention is to prov:tcle a reversi-

1nsur1ng continued evaporatlon at the evaporator by utiliz- '

- or when solar heat in the building roof is not available.

35

B .denser arranged to be air .cooled by a fan such that the

~ fan may, if desired, be operated without the refrigera-
40
through a room or rooms of a building on-days when

tion system to erreulate fresh air as an. attle exhaust fan

- cooling by refrigeration isn’t necessary for comfort.

Another object of the invention resides in the provision
~ and arrangement -of an air cooled condenser cooled by
©an attic exhaust fan 1rrespect1ve of where the remamder_ -

~ of the refrigerating apparatus is located.

Another object of the invention resides in a eerlme n-

- stalled refrigeration air conditioning system, the units of =

‘which are in at least partial balanced arrangement on a

- common snpport both to eﬂ?eet balance and. expedtte 1n-
o stallat:ton : : |
- Another objeet of. the 1nventlon is to prowde an im-
~ proved air eondltronlng apparatus of a construction and
B arrangement in a building or house such that the appa-

~ ratus is readily controlled to effect either refrigeration air 55

conditioning or air ventllattng of the bmldmﬂ‘ or hoose -

| for optimum-comfort.

. In connection wrth the next precedmg ob]eet a specnﬁe o
| “object resrdes in my ef]feetrng a cooperative relattonshlp g
- between air flow duets -an attic exhaust and condenser
- cooling fan, and a room air recnculatmg blower such . =
-~ that at the will of an operator, either the blower acts on

- the air of a room to obtain forced draft refrigeration air

65

condlttomng or both the blower and fan together operate

Another object of the invention is to provrde for. heat-

- ing a room of a building or house with a reversed refrig-
* erating system, or heat pump which will function effi--
- ciently in extremely cold climates where evaporators eX~

- posed to substantially outdoor te

50 ;

:.' t@

Other objects of the invention will become apparent" o

‘the followmg detail deserlptron tahen Wlth the ae-'
a eompany drawmgs in which: c o
Flg l 1s a Verttoal seetlonal wew of my 1mproved ee11~ o

fI‘O |

1 of the air conditioning apparatus;

. _'tlon thereof;

60

70
peratures, normally

tend to become so cold that the vaporizatton function and@__

26,

. - Fig.8isa verttcal seettonal wew of an a1r 1ntake~dls-_-.' |
charge fixture; - . | -
" Fig. 9is a hottonl view of an’ air mtake-dlseharge ﬁx-i_;.i-

ture hav.tng parts broken away and in sectiomn;

~ Fig. 10 is an enlarged vertical sectional W&WI of the alr |
o oondrtlornng apparatns proper.of F1g 4, and | -
 Fig. 11 is a diagrammatical view of the refrrgeratrng_.

Refetrme to the drawrngs by oharaoters of referenee o
- and first to Fig. 1, this view shows my air condlttonmg"f ]
~ apparatits installed in a building 20 to air condition a
- single room 22, the building having the usual ceiling. =

~ joists 24 which also give support for the floor of an attic .~
As 1§ common, onposne walls of the attic are pro-
S _thed Wlth louvereo a1r vents 23 and 39 of whleh venl”.-

explained;

The apparatns oomprrses, in general a. support or o

- ing extraneous heat such as the sclar heat in the building
- roof, and heat leakage through the roem celhng for con~
- duction to the evaporator. = o |
~ Another object of the mventton s to prorrde supplea-_ -
mentary electrical heating elements in 2 reversible air con~
1 to provrde adequate heat duting intervals - |
. when sufficient heat is not otherwise available in order
to secure sansfaetory heating oapamty in frigid clnnates o

Flg 2 is a dlagrammattc view ol a refrigeratlng sys—. |

- Fig. 3 is a vertical section of a rnodlﬁeat:ton of my EII‘:I

- oond1t:ton11:1'Dr apparatus; = | | -
~ Fig. 4 is-a vertical sectional view of another modtﬁea-f' |
_tton of my air eond1tton1ng apparatns o T
- Fig.'5 is an isometric vrew of the apparatus proper' |
- __shown removed from Fig. 1; | B

. Fig. 6 is another enlarged u:letaﬂ seettonal vrew taken: -

along line 6-—6 of Fig. 4; - S
‘Fig. 7 is a vertical seetlonal view of a htnldmg 1nelud-_ o
ing the apparatns of th 4 to lllustrate the heatlng func-

) arrangement ’l‘he mlet vent 28 is provrded wrth movable : ) N
- louvers-which are operated by a“solenoid 29 to open -
~and/or close the Vent 28 for a purpose to he heremafteri_' R



- platform 30’, an air duct structure 32, and a refrigerating
or cooling system, including a motor compressor unit

34, a heat exchanger or refrigerant evaporator 36, and
a heat exchanger or refrigerant condenser 38." The re-
frigerating system and the air duct structure 32 are both

mounied on the support 3¢’ which in turn 1s mounted

on the attic floor. The platform 30’, duct structure 32
~and the refrigerating system . collectively comprise the
- air conditioning apparatus proper. . This is a. unitary
structure. which may be fabricated and assembled at a
-plant for installation as a untt. - Soft rubber pads 48 or

mountings of other suitable vibration absorbing material,

are preferably provided between the feet of the support
30’ and the attic floor to decrease wbrauon transmwszton
to the Ceﬂlﬂg : : L LT
‘The duct structure 32 has a duct 43 which provmes
'_a plenum chamber 44 having cold air outlets 46, adjacent
. the ceiling to discharge cold air into room 22. Exieading
upwardly through the plenum chamber 44 is a room air
intake duct 48 which extends upwardly through the sup-
- port 3¢’ and then extends horizontally, as at 5@, wherein
I locate the refrigerant evaporator 34. The duct 50 con-
tinues to the inlet of a blower housing 52 which has a
downwardly directed outlet 54 discharging into the
plenum chamber 44. The housing 52 may be of the

scroll type to house a wheel type blower 56 having an

alr intake 58 at the side or at the blower hub, and a pair

- of spaced outlets 54, 55 substantially tangential to the
The outlets 34, 55 are

periphery of the blower wheel,
controlled respectively by a pair of valves or dampers
51, 53 which are operated together by a common cp-
-erator, such as a

closed and vice-versa,” It will be seen that when the
valves 51, 53 are in the positions shown, operation of
the blower 56 will draw room air up through duct 48
over the evaporat'or 36 to cool the air and will discharge
the cooled air to the plenum chamber 44 for discharge
into the room 22 through outlets 46. - The valves 51, 53
are reversed when the apparatus is operated to effect air
ventilation of the room which is hereinafter described in
detail.
duct 58 and to the top and bottom thereof so as to present
a large cooling surface to the air passing in contact

therewith. The evaporator 36 may be of conventional
type having the usual conduit bent in sinuous form and’
provided with fins 60 to give extended heat transfer

surface with the air. - A drain plpe 87" leads from a well
_beneath evaporator 36 to carry away- condensate.
In order to expedite installation of ceiling mounted

B a solenoid 57. As shown, the valves 51,.
33 are- arranged such that when one is open the other is -

‘The evaporator 36 extends to the sides of the

2,896,428

o) |

10

qa

fabric or other material and the sections may be con-
nected together by clamps 81, or other suitable means.

In the top of duct 50, I provide a pair of air passages
67 and 69 to establish, under certain conditions, com-
munication between duct 50 and the attic. The passages
g7, 62 are located in spaced relation along duct 350,
passage 67 being anterior to the.evaporator 36 and pas-
sage 69 being posterior to the evaporator with respect to
direction of air flow over the evaporator. The passages
57, 69 are extended by short, upright ducts communicat-
ing at their lower ends Wlth duct 50 and havmg their
upper ends open to the attic. In each of the passages

67, 69 is a valve or damper 68 to open and/or close

the passages to air flow therethrough. These dampers

68 are either both closed, or both open. A solenoid 70
may be provided to operate the dampers 68 together
through suitable arms so that said operation may be

- conveniently initiated by a push button switch (uot

29

shown) located conveniently in room - 22 or some ad-
jacent convenient point. During operation of the air
conditioning system, it will at times be desirable to ex-
haust some of the recirculated or stale air and add some

~ fresh air to the circulating duct system. This is done by

' ‘opening dampers 68 to establish open communication

25

30

35

- passage 67 by a bafile 67’.

between duct 50 and the attic. When .this occurs, stale

air is exhausted to the attic through duct 67 under the

influence of fan 62, exhausted air being directed into
At the same time, fresh air
entering vent 28 is taken into the duct system through
passage 69 under the influence of blower 56 and thus is
mixed with the air circulated through the room and
duct s ystem. When air refrigeraticm is not required for

- comfort in room 22, but air circulation is ‘desirable, the

passages 67, 69 function to establish communication be-
tween room exhaust duct 50 and fan 62. This function
of the system requires that a door or window of room
22 be opened to allow entrance of outside air; that the

- attic intake 28 be closed; that dampers 68 be open; and

- that the refrigerating system-be shut down.

4{

- Under the
above conditions, fan 62 will draw fresh outside air into
room 22, up through duct 48, through duct 50, out of
both of the passages 67, 69 to the attic and discharge

j thwugh cutlet: 30 under action. of fan 62 to maintain

4.9

air circulation through the room 22. If desired, increased
cicculation of air may be had by energizing solefioid
57 to open valve 53 and close valve 51. This results in
blower 56 being connected through duct 59 to outlet

- 30 whereby the blower is coactmg with fan 62 to ef‘fect

o0

alr condnmnmﬂ apparatus’ and -also to eﬁect balance

on the support 36, 1 arrange the motor COMPIessor unit

34 at one side of duct 5¢ or near one end of support 3¢’

B and the condenser 38 at the other end of the support

Tn order to decrease transmission of audible vibrations
originating within - the motor-compressor unit to the
support 30¢’, I provlde soft mountings 55°, such as sponge

rubber, between the ur.ut and support 30’ to absorb

vibrations.. Mounted on the support 3¢’ between the
‘blower 56 and the condenser 38, I provide forced draft
" means or a fan 62, and this fan and the blower 56 may

be both driven by a single electric motor 64 disposed
“The fan 62 is arranged to serve the dual

therebetween.
function of (1) cooling the condenser 38 during opera-

tion GE the alr COIldItIOIlIHg system, and (2) cooling the
attic and room 22 as an exhaust fan on days When_

refrigeration is not desn'ed
Leading from the air discharge side of condenser 38

is a duct section 71 communicating with a second duct’
70

section 73 which leads to the attic vent 30. Duct sections

60

65

71, 73 have ad]acent ends which are spaced apart to

avold transmission of audible vibrations- from the air con-
- ditioning apparatus to the building, and said sections are
connected together by a vibration insulator section 79.
~ The msulatm sectmn 79. may be made of any. smtable

- the plenum chamber.

- foreign matter from the air.

room air circulation.

- "The Tower end of the plenum chamber 44 is prefera--
bly reduced, as at 72, to fit loosely between an adjacent
pair of the-c_,eiling joints 24, and on the upper edges of-

- said joists I provide centering members 74 for the duct

structure 32. As indicated, the centering members 74 are:
sirips of material secured to the joists or attic floor hay-
ing their lower edges free and being suffici

ciently resilient-
sO as to engage at all times, the reduced lower portion of

These resilient members 74 thus-
act to center the duct structure as an inexpensive means

of preventing contact between and resultant transmission
of vibration from the apparatus to the ceiling. This 18
important to quiet operation as ‘ceiling structures,

- He mmfably held in the plenum chamber outlets and the -
room air intake are filters 75 to filter dust, dirt and other

cf fiber glass or of any other suitable filter material.-
locating the filters 75 at or near the ceiling, it will be
understood that said filters may be removed for cleaning

or replacement from the room, thus avoiding an arrange-.
ment which would require that the filters be reached from
‘the attlc

Fitted in the ceiling opening is a cold air de-

flector and grille 78 which may be held in place by bayo-

75

net slots or any other suitable gquick release means. The" |
griile ’73 18 preferahly a rectangular frame structure com-

| In gen-- -
- eral are so constructed as to amplify audible Vlbl ations. -

‘The filters 75 may be made - .
-By.



- other ‘rype

_compresser unit 34,

. to open velves 68.

...... et

. a- namber of the cold air eeeeharges or eutlete 46 As':_:
- shown in Fig. 1 the intake 80 is centrally disposed in
- communication with intake duct 48, and the outlets 46 -

- ﬁ...,eee eee

| .'ble*‘*#er eetieﬁthreeghettic air outlet 30. It W111 be seenn ::; :
© that both fan 62 and blower 56 cooperate to draw fresh

air into the room and that. tegether the fan and' blower

are 'on opposite sides of the intake. 80 in communication

©dir throunheut room 22,

'd1eeharge passages {0 effeet lateral er 1nd1rect llght_
) agemst the ceiling. =

“With reference to the refrlgeretmg eystem the eutlet -

- One or more of the light fixtures may be
~mounted if the grllle intake 8¢ to effect direct lighting,
and. other of the fixtures may be mounted in the grille -

. with the plenum ehamber 44.  Lower edge portions of
- the vanes 79 are curved eutwardly to deflect the cold- -
~ heavier air laterelly to effect good distribution: ef the cold
- Alse the curved vanes 79 con-
~ ceal light fixtures 83 which may be of the ﬂuereeeent or

~will effect a high capacity of air flow through the room. ~ -
. The refrigerating system may be reversed to function - e
~as a heating system during cold weather, and reversal of - -

~the gystem may be effected in the well known manner

hereinafter described in connection with Fig. 11. When ;

- the system 1s reversed for heating operation, the heat ex-
changer 36 then functions -as a condenser, and the heat =

exchanger 38 functions as an evaporator. Durmg the

 heating’ eperatlon the blower 56 draws room air up -

15

| ef compressor 34 is connected by a conduit 82 to the in-

- let of condenser 38 which has its outlet connected to a

A refrlgerant accumulator 86, wherein vaporous re-
frigerant is separeted from me liquid, connects to the
 connects the eeeumuleter 86 to the intake of the motor- 29
| In. operation, liquid refrigerant.
- from the condenser 38.is delwered fo the evapel ator 36
by the small diametér tiube 84 which meters the 11qu1d',_7

~outlet of evaporator 36, and a return or suction line §8

| refrlgerant sepphed sueh that ]uet suﬂielent refrlgeram )

- | sor to be again compressed thelebY 911‘51 the“ hemﬁed 1?1 -' 25

3refr1geret1ng apparatus, used in the building. While "*";'- I

the eendensel end the eyele repeeted

Opemz‘zon .

Te epe*'ate the apperatne for refrlgeratlen air - COIldl- -_

r 3

- to cool the SATme,

. tioning of room 22, a switch 89 is closed which effects

~ lating the attic 26, and valve 51 must be- epen and valve
Also, Velves 68 are- nermally-
~ closed during the refrigeration air conditioning of room-
22, The blower 56 operates to circulate room air over
- the evaperetor 36 and return the cool air to the room to
" In detail, the blower 56 draws- relative- -
60
. over the evaperater 36 - where the air is  cooléd and -
. whence the air is taken into the blower housing and
- forced dewnwardly mfe ‘i:he pleeum ehe.mber 44, threuﬂh'-_ -

53 eleeed as shown.

- cool the same.
ly warm air from the room 22 upwerdly threugh duct 48

grﬂle eutlets 46, When 1t is deSIred te add fresh air to
the room air c1reulat11eg system, solenoid 70 is energized |
ThlS ellewe eeme OI the etele 1e-,'__.; | o
~ solenoid may be controlled by a suitable ‘switch (mot
-shown) which mey be mounted on a eenvemently leeated_ R
80

~and ellews ether fresh air- ﬂewmg frem mlet 28 underf:
" the influence of fen 62 and blower 56 to be drawn by
- blower 56 threugh pessege 69 mte the reem elreulatmgj_::_ |

| duct system.

- When refrlgeratlen air- C@*ldltlﬂnlng of room 22 is not
. -neeessaly for comfort, but it'is desired to ventilate the
L -reom end alse etue 26 1t 1s enly neeessary te eleee the

aed open valve 53 and epen a window e.t ‘door -of reemf'
- 22)

Alse

__ refmgerat:{en is ~discontinued by opening
o swneh 89, and a switch 87 is closed to energ1ze motor 64

S0 as to eperate blower 56 and feﬂ 62, With' the air

4 |

'5?5__5..

“through. intake duct 48 over the condenser 36 where the .
~heat of condensation is given up to the air; the heated air

then flowing through the blower housmg into the plenum-_

- chamber: and discharging -into. the room through the air
outlets’ 46 |
successfully ‘as a ‘Theating plant in climates ranging from - -

o - mild- southern ehmetee to severe .cold iclimates, T provide

" receiver 83 which in turn is cennected by a small diam-- 20

“eter metering tube 84 to the inlet of the evaporator 36. -

In order. that my apparatus may be used

a- supp]ememery 1L1ee1‘.er 37 for use in prev1d1ng adequate '

- heat during- intervals when sufficient heat is not other-

‘wise available in order to secure satisfactory heating ca-

~ pacity of the system in- frlgld climates.

----Referrmg now to Fig. 3, 1 heve shown a fragment of
a building 92 -having a space 94 normally unused or un-

~ occupied such as an attic, provided with a louvered air
outlet 96 The attic 94 also prefe1ably has .a fresh air
 intake which may be a louvered opening or window mn -
- the attic or-other part of the buﬂdmg so that an exhaust

fan 98 may bz used to draw fresh air through the attic"
The fan 98 is located near the outlet

- 96 to discharge air therefrom and between the fan 98 and R

the ‘outlet 96, I provide a refrlgerent condenser 100 of a

- operation of both the relrlgerauen systemy and moeter & 4._--.54_0-

which drives fan 62 and blower 56, The louvers of
attic vent 28 must be open, as shown to allow fan 62 to
~_draw in outside air fer cooling: condenser 38 and venti- -

have. shown- and "described the- refrigerant condenser i40

~.as b"‘lﬂﬂ‘ between the outlet 86 and ths fan 98, it will be =
understood - that- the - eendenser ‘may - be IGCetF"d on the
intake side of the: fan or in any other position such that

- the forced flow of -air - passes over and -cools 1
- denser.”

the ¢con- |

building.

- fication diff

-In Fig. 4 1 have shewn a medlﬁeetlen ef my elr con-. |
ditlomng syete

which extends henzentally ebeve duct 48 having one end. "

._@pen as at 184, to the fresh air intake 28 and the ether o
end connected to-the intake side of the housing: of ex-

haust. fan 62.. A valve or demper 186 is provided in duct-

- 102 to open end/ or close the duct to air flow. Posterior - L
> 1o, f[h-e- --.dampel‘ 196, the blower: heusmg dlscharges into. - -
- duct 392 under control- of valve 52. For convenience,

“damper 1€6 ‘may be actuated by a solenoid 1312 and the

control panel in the living quarters of the: bulldlng

- In Fxg 10, the air- conditioning apparatus of the m0d1-_ e
fication is- shown removed from the building to illustrate =~
.. how -this- apparatus -is prr:mded as a- umtary ‘structure. . .
- In general, the unitary structure comprises the support
-':-_,_'01 pletferm 30’; the duct structure; the refrigeration-heat- .
- ing system -and controls 87 and 112. It will be seen that -

~ the apparatus may be fabricated and assembled at ‘the -

-vent 28 closed and valves. 68 epen ‘the fan 62 and the
blower 56 draw air ‘into room 22 ‘from ‘the ‘said ‘open

- window or ‘door, up through. duct 48, through: passagea‘f !
67,69 into the attic to the fan, and threucfh the blower:
o }musmﬂ* and duct 59 for dlseharge by: the dual fan-

- factory and be shipped to sites of Inetelletlens ready to
~install as a- prefebrleeted ‘structure.

- the system is being used for refrlgeratlen air conditioning, |

- the : systemoperates substentmlly as- the previously de-+

~scribed system of Fig. 1 with the exception that the modi-
S ﬁeetlen is: adapted to ‘cool several reoms of the build- -
‘ing. " To this- end, I provide cold air supply ducts ‘113, R
75 IEﬂdlﬂg fI'GIIl tne ple‘mm ehamber 44 to. air 1nlets 115 111 S

The heater 8’?_;. '
1is- preferably of the electric type and 18 preferably le-_ |
“cated in the plenum chamber 44, as shown.

The units of the refrigerating apparatus, other -
~ than the eendenser 10@ may be leeeted anywhere in the_'__'_ .

| : of. Fig. -1, and since the systems are
similar, like parts have been gwen Iike numerals to avoid
repetitious- description,- The air duct system of the modi-
‘ers from that of Fig. 1 in having a duct 162 -

In summer when
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" the several rooms, and provide warm air return ducts -

117 from outlets 119 in the rooms to the air conditioner
return duct 48. The room inlets 115 and outlets 119 may
be located in the ceilings or walls of the rooms and be
covered with suitable grilles.
‘mission of vibrations from the apparatus to the ceiling

In order to avoild trans-

i)

wvia the duct runs 182, 166, I connect each of said ducts.

162 to plenum c_;hamber 44 and ducts 106 to duct 48 by
vibration insulator duct sections 109. The duct sections
109 may be of soft fabric or other insulating material
- and may be clamped or otherwise attached to the adja-
cent ends of the metal duct sections.

~ As is well known, in reversible refngeratlng systems,
-generally known as heat pump systems, if the evaporator
is subjected to substantially outdoor temperature such as
the temperature of an attic or other unheated space, that
the evaporator may cool down, in severely cold climates,
to the point where the rate of evaporation is inefficient
to maintain desired heatmg capamty for the room or
space being heated. To insure against this occurring,

I provide an inexpensive means for delivering extraneous

heat to the evaporator to aid refrigerant vaporization and
.consequently add heat to the system for transfer at the
condenser to room air. By extraneous heat, I mean heat

from a source externally of the apparatus. 1 use as the
said extraneous heat the heat loss by radiation through
the ceiling or ceilings of heated rooms and the solar heat

stored in the roof and conduct the heat to the evaporator.

To accomplish these objectives, I provide a heat absorb-
ing air duct system, comprising, a plurality of roof ducts
116, a hot air header 118, and a header outlet duct 128.
“The roof ducts 116 extend upwardly between adjacent

rafters 122 substantially from the ceiling to the roof
peak where the ducts 116 discharge into the header 118

- whence the warm air 1s drawn down into duct 102
through duct 120. |

To form the roof ducts 116 I attach sheet material
124 to the under edges of the rafters 122 preferably to

cover a substantial portion of the underside of the roof.
The sheet material 124 terminates suﬂ1c1ently above the
ceiling to provide air inlets 126 near the ceiling on the
attic side thereof. In order to contain or trap heat in
the ducts 116, the sheet material 124 is of the heat re-

 flector type, such as sheet aluminum or foil to reflect the

~ heat toward the underside of the roof which is preferably
prawded with a blackened or nonreflecting surface.

10

3

through a small dxameter metering tube 133 to the evapo-
rator 36 wherein heat absorption vaporizes the refrigerant
and the vaporous refrigerant passes to an accumulator
140 whence the vaporous refrigerant is drawn back
through a return line 142 to and by the unit 34 and the
cycle repeated.

On heating operation of the S‘ystem the heat exchanger
36 now functioning as a condenser or heat dissipater re-
ceives liquid refrigerant from motor-compressor unit 34
through conduit 134 and a small diameter metering tube

- 144, and from the condenser 36 refrigerant passes through
- metering tube 138 to element 136 which functions as a

15

-~ motor-compressor unit through return conduit £46.

20

able manual switches (not shown).

receiver. From receiver 136, the liquid refrigerant enters

and expands in heat exchanger 38 which functions as an

and vaporous refrigerant returns to the
The

numerals 148 and 158 designate double acting valves

evaporator,

“adapted to change the system from cooling to heating and

vice-versa. These valves 148, 150 may be operated by
solenoids %52 and 154 which may be conirolled by suit-
¥t will be seen
that valve 50 is in conduit 134 anterior to heat ex-

changer 38 and that return line :4¢ is also connected

- to valve 150. Thus, when cooling is desired, the valve

25.

30

i50 is operated to open conduit 134 and close conduit
146, and conversely when heating is required valve 130
is operated to close conduit 134 and open return conduit
146, Similarly, valve 146 is in both conduit 142 and
conduit 144 so that on cooling, valve 148 opens return
line 142 and closes conduit 144, and conversely on
heating, valve 148 opens feed line 144 and closes return-

conduit £42.
- Assuming that valves 148, 150 are in position for cool-

ing operation of the system, the system operates as

follows: Gaseous refrigerant from the motor-compressor

unit 34 passes through conduit 134 and valve 150 into

condenser 38 wherein the gas is condensed and con-

ducted to the receiver 136. From the receiver 136 the

liquid refrigerant is metered through tube 138 to the
- gvaporator 36 wherein expansion and absorption of am-

bient heat vaporizes the refrigerant which passes to the
accumulator 149 whence vaporous refrigerant returns =

~ through valve 148 and return line 142 to the compressor

45

‘The header 118 may be formed by a portion of the

 roof at the peak thereof and by sheet material 130 at-
~ tached to the roof. As shown, the header 118 extends
substantially coextensive with the roof ridge rail, the
- sheet material 139 being attached to outer rafters and
being spaced below the intermediate rafters so that all
- of the utilized roof ducts 116 discharge into the header.
‘The header 118 is connected to duct 102 by duct sections

which includes an intermediate vibration insulator section

- 132 to prevent transmission of audible vibrations from

o0
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the  apparatus to the roof. The section 122 may be made

of soft fabric or other noise absorbing material..
A heater 133 1s 'provided' to supply heat to the evapo-
rator 38 on occasions when sufficient heat for desired

60

- efficiency of the apparatus is not attainable from the -

roof duct

In the present arrangement heater 133 is

located m__duct- 162, but may be located in any other

suitable place to supply heat to the evaporator 38 to
effect efficient evaporation therein. For example, if de-
sired, -the heater 13 3 could be maunted adjacent or on

| '.the evaporator 38.-

 With reference to: t‘le coohng and/or heatmg system_
© shown diagrammatically in Fig. 11, the refrigerating

‘system includes heat exchanger 38 functioning as a re-
- frigerant condenser and heat exchanger 36 functioning
- as’a refrigerant evaporator.- )
34 is connected by a conduit 134 to the inlet of condenser

38 which has an outlet . connected to a receiver 136.

| _From the receiver- 136 11qu1d refrlgerant is conducted

The motor-compressor unit-

65
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- weather, when refrigeration is not necessary for comfort,

- ering of the house temperature.

and the cycle repeated. In operation of the refrigerating

system, motor 64 will be eoperating the blower 56 and

the fan 62, attic vent 28 must be open, damper 106 must
be in the raised or full line position closing duct 120
and opening duct 102 to the attic and valves 51, 53 must
be in the full line positions shown. Operation of the
blower 56 draws relatively warm air up through duct
48 over the cold evaporator 36 to ccol the air which 1s
then returned through duct 54 and plenum chamiber 44
for discharge back into the room through filters 75 and
grille outlets 46. At the same time, fan 62 draws air in
through attic vent 28 and duct 192 and discharges the
air over the condenser to dissipate the heat of condensa-
tion, and exhausts through attic vent 39. Also by my
arrangement, fan 62 cools the attic: by ventilation or air
movement therethrough and thus contributes to the low-
On days when refriger- -
ation. is not required for comfort, sufficient cooling may
be had by operating only the blower 56 and fan 62.
On other days it will be desirable to cool the room
or rooms of the house by forced air ventilation. When
this is desired, attic vent 28 1s closed, valves 51, 53 are
moved to the dot and dash positions and a door or
window is opened in the living quarters. - The exhaust.

fan 62 and blower 56 now coact and draw air in through

the open window or door, up through duct 48, duct 108,
duct 102 and exhausts from attic vent 39. Thus, in warm

o the condenser cooling fan 62 and blower 56 may be util-’

ized together as an air exhaust means to eﬁect fresh _

air circulation through the rooms. _
 When it 13 des;u'ed to operate the heat exchange Sys-



38 which now functions as an evaperatm
“evaporator 38 vaporized refrigerant is drawn back to the
. motor-compressor 34 thmngh valve 15{& and aendmt 146 .

- and the cycle repeated. | a

| .tem to heat the moms valves 148 and 15@ are epera ed _
- to change the dlreetlen of flow of the. refrlgerant and
thus convert the refrigeration system to a heat pump sys-
tem. The heat pump system operates as follows: Gase-
 ous refrigerant from the motor-compressor unit 34 Dasses
~through conduit 134 and metering tube 144 to valve 148

and then through receiver 14§ to heat exchanger. 36
which now functions as a condenser.

138 to the receiver ‘136 and then into heat exchanger

During the reverse action of the refrlf-‘reratme eyetem

~ damper 106 is in the position shown in dot and dash
lines closing duct 102 to attic air and opening said duct
to the hot air header 118 at the underside of the roof

- and valve 52 is closed and valve 51 is open,
62 now draws air from the attic, through. inlets 126, up

| ~From the con- .
~ denser 36 liquid refrigerant passes through metering tube’
10
From ‘the

: *'2_539_6,42@' :
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N ated in conjunction Wlth the refrigerating system to not

- paratus,

15

only cool the condenser, but to also cool the attic or,
if desired, may be operated alone at times. when re-

frigeration isn’t necessary to comfort. ~Also, I have

provided a condenser-exhaust fan arrangement in whlch' .'
- -the condenser and attic exhaust fan for cooling the same
~ are remote from the remainder of the refrigerating ap-
In addition,- I bhave provided an nnprnved
reverse cycle refrigerating apparatus for heating in winter
in which I provide a novel arrangement for utilizing = -
ceiling radiant heat and  solar heat from the roof: of = -
the bmldmg or an electric heater or all three to. supply_;_
~ heat to the evaperater to insure continued vaporiza- -
tion of refrigerant. even during severely eeld weather-_--. -
,__So as to effect efficient heating of the room. = L
‘While I have shown and described ‘my mventmn in

. _detall it will be understood that the invention is to be

The fan
20

the roof ducts 116, into the hot air header 118, down .

. the header dtscharge into duct 102, over the evaperater

- 38 and out the exhaust vent 30. As previously men-
o tioned the air drawn into the roof ducts 116 will contain

- . radiant heat from the. celllng and this heat and the solar
. heat stored in the roof is conducted to the evaporator
. to effect continued vapenzatmn therein in cold climates. -
- The air heated by heater 36, is delivered by the blower
. 56 to the plenum chamber 44 whence - the air passes

In order that the roo s of the heuse eutlylnﬂ frorn

- limited only hy the Splrlt and scepe of the appended_- '
claim. - | |

WhatIclatm is: | | - -
In a combination. enehng and ventllatmg system for -

__ elther cooling a room .or ventilating the room, a duct
- within a closed space without the room, said duct having =
‘an air inlet and an air outlet communicating with the
room, a coehng element within said duct between the

inlet and outlet thereof, a blower within said duct be-

o - to said. eeehng element, an exhaust fan without said duct
. into the room through filters 75, some of the air flow- 30
 Ing through ducts 102 to other rooms to be heated, and_
. colder air from said rooms returning by ducts 106 to
the intake 48. In extremely cold weather, efficient. cper-
- ation of the evaporator 38 and therefor the heating sys-
 tem may be assured by the use of extraneous heat for 35
‘the evaporator, such as the heat predneed by the electric
~ heater 87. This heater may be located in plenum cham-
ber 44 and may be energized when desir ed to supplement

- the condenser heat output.

. 40
. the air eendmenmg apparatus may have a single grille -
- for both the air intake and air dleeharge, a duct grille

o _:termmal 152 of the type shown in Fie. 8 may be used.  of said blOWEI‘: a

The duct terminal 152 is similar to the main duct struc- .

~ ture at the air COHdltIOIlll‘lg apparatus in' comprising a
. room air intake duct 154 surrounded by an outlet duct
| _|156 prewdlng a plenum chamber 158. The outlet duct .
156 and the plenum chamber 158 have short connecting . -

- sections 160, 162 for connection respeetwely to the air
| 'Sllpply and return runs 113, 117.

of the room and to provide a light fixture. -

A one piece air filter 80 X
164 is provided in the intake and outlet and a. grille,
~ similar to the grille of Fig. 4 is provided to give a
~ pleasing appearance, to direct air outwardly to all parts
‘The one
| pleee air filter 164 is held between the lower edge of
- air intake duct 154 and the upper edges of the grille. .
It will be seen that by arranging the filter immediately
- above the grille access thereto for replacement may be
‘readily had from the room by merely removing the grille.
~ Each of the outlying air dlseharge-lntake units 152 (Fig.
 8) is provided with a damper 166 in the inlet adapted
. for individual manual adjustment so that the cooling
- and/or heating of the several rooms may be selective. -
- From the foregoing descrlptlen it will now be under-
L stood that I have. provided an improved ceiling installed
© air conditioning apparatus in which I provide an air. . 777
. cooled condenser cooled by an attic exhaust fan with -
o __;an arrangement snch that the exhaust fan may be oper-'

80
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~ tween said cooling clement and said outlet, a heat dis- -

sipating element without. said duct operatively connected

inducing air flow over said heat dissipating element and

“discharging the air to outside atmosphere, an air exhaust
from said duct on the outlet side of said blower and
communicating with said fan, a valve controlling said
duct outlet, a valve controlling said exhaust, one of
said valves being open when the nther 1is elnsed means
'_operable to actuate said valves, an
in said duct in communication 'Wlth said fan, said ex-
- haust air passage on the anterior side of said cooling
~ element with respect to direction of air flow, a baffle
within said duet dn‘ectmg air flow to said passage, an

~ intake air passage in said duct on the posterior side of
- _},i-sald cooling element and cemmunlcatmg with the intake .-
valve controlling said exhaust air o
- passage, a valve centrelhng said intake air passage, said =
45 exhaust and inlet passage valves either being both open
. or both closed, and means eperable to aetuate sa:td e:a-j o
.e_.'-haust and. inlet passage valves. - .
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