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UNITED STATESPATENT oFFIcE 
? 2.109.512 - 

CIRCULATION 8Y8?EM 
Alfred E?Stacey,Jr,Essex FeHs,N,J.,88signor, 
bymesne assignments,to Carrier Corporation, $ ? 
Newark,N.J.,a,corporation of Delaware * 

Appication March16,1929,8eda No.347713 
26 Claim??(Cl?237-2) 

This invention relatest0 fiuid cirCUlation SyS 
tems,and particuiarlyto meansfor,8nd meth? 
ods of,Supplyingair orothergaSeous fulds haV? 
ing desired characteristicsto,and circulatingit 
in,8n encloSure? ? - - 

An object of the invention is to provide an 
improved methodandapparatusfor creatingand 
maintaining desiredfiuid condtionsin an enclo 
SUr6? 
Other objects of theinvention are to provide 

an imprOVed System,with Whlch desired 8tm0S 
pheric conditionsin8nencloSuremaybe obtained 
and maintained;aiso to provide an improVed 
circulation System forenclosures,with Which de? 
sired Conditionsin the enclosure m8y be created 
or maintained automaticaly,and with Which 
uniform circulation in the enclosuremay be ob 
tained Whether the desired Conditions are Vari? 
8ble or conStant? * 
Afurther object oftheinventionistoprovide 

an improyed air or g8S circulation System for 
encloSures;with Which gaSeous or atmoSpheric 
conditions in the encloSure may be changed Or 
modified automatically orat wil;with which a 
constant volume of gas wil be Supplied to the 
enclosure under al1 conditions,independenty of 
any variationsin its conditions;with which the 
maintenance of a const8nt Supply of gast0 the 
enclosuremaybemaintainedautomaticaly;with 
Which thegas distribution in the encloSure m8y 
be maintainedin a,uniform and balanced con 
dtion underaloperatingconditions;with which 
desired conditionsintheencloSure may be easiy, 
economicaly andrapidy obtained at any time; 

35 and which will be relatively simple,practical, 
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economical,eficient andinexpensive? 
Various other objectS8ndadvantages Will ap 

pear from the folowing description of an em 
bodimentoftheinvention,andthenovelfeatures 
wi1 be particularly pointed out hereinafter in 
connection with the 8ppended claims? 
In the accompanying drawings:? 
Flg.1isaschematic dagram ofasystemem 

bodyingthisinvention; 
Fig.2is astmilardagramilustrating8 mod? 

fied emb0diment of the inyention;8nd 
Fig.3 is 8,Sectiona elevation of one form of 

static pressure regulator which may be utized 
asa,partofeither oftheilustratedembodiments 
oftheinvention? 
The1nventionisparticularly valuablein con 

nection with the circulation of 8,gaSeous fuld 
throughachamber orenclosure,suchasanaud? 
torium oratre8tlngr00m,and by Way of exam 
ple,the invention wil be iustrated 8nd de 

Scribed as it may be appled to audtoriums 
through which a,gaseous fuid,Such as air or 
0therg8Seousfuid,iscirculated,Theinvention 
is not,in its broader aspects,imited to audi 
toriums,but has many other commercialappli? 
C8tionsin Which gaSeous fiuidsother than air or 
With air may becirculated,such asin curing or, 
treatingrOOmsfor tobaCC0 and Other productS? 
Intheembodmentof theinventionilustrated 

in Fig.1,the chamber orenclosure having the 
enclosing Wals2 may be of anysuitable size and 
character Wherepeoplemay congregate?Tn this 
ilustrated system,in whichairisthe fiuid me? 
dium circulatedthroughtheenclosure,theairis 
withdr8Wnfromone part oftheencloSurethrough 
an Opening38nd Conveyed bya conduit or duct 
4to a mixing chamber 5? · 
The chamber5 communicateswithone endof 

a suitable condtioner or device G for modifying 
orchangingthe characteristicsoftheair,Suchas 
a humidifier,dehumidfer,orother modifyingor 
COnditioning device,8nd this modifying device 
Communicatesthrough8,chamber T with thein 
take side of 8,Suitable circulating device 8,such 
as 8,fan or bloWer?°he Circulating device in 
turn CommunicateS,SUch as bya duct orconduit 
9,withanotherpart ofthe enclosure,theairor 
fuid delivered by the conduit or duct 9 being 
dSchargedasastreamint0theencloSurethrough 
the opening10?Thusthefanorctrculatingde 
vice 8 is adapted to draw air or othergaseous 
fiuid frOm the encloSUre throUgh the Condition? 
ing device6,8ndthen Yeturnittotheenclosure 
so asto cause a circulation ofthe airthrough 
the encloSure? ? 
The amount of air drawn from the enclosure * 

and through the Conditioning device 6 may be 
Varlabiy Controlled by any Suitable regulating 
device 11,such as 8 damperiustrated conven 
tionaly on?the drawings,operated by asuitable 
handle or member f? extending exteriorly ofthe 
duct?Theregulatingdamper41maybeoperated 
through variousintermedatepositionstoopenor 
closed positionsin order tovarytheamount of 
withdrawnair which wil betreated bythe con 
ditioning device 6in obt8ining or maintaininga 
particular desired atmoSpheric condtion in the 
enclosure?Because of this regulation,the quan? 
tity ofair passingthroughthe condtioning de 
Vice and delivered bythefan 8to the enclosure? 
will be Variable,and Consequentiy,if no correc 
tionis made,the chrculation throughtheenclo-, 

·Süre wilVary, · 
This varlation in the amount of air delivered 

to theencloSure Wl be,in many cases,veryun? 
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desirable,becausetheair circulation or distribu? 
tion currentsin the enciosure Wouki be unbal 
anced,For example,ina theatre or Otheraud 
torium,theductsystemis designedto deliverair 
to the auditorium at a uniform rate,and the 
iniet and outlet of the duct SyStem are SO Br? 
rangedin theenclosurethat the desired dstri 
bution orcirculationin theencloSureis obtained? 
If the volume of air deliveredis changed,the 
distribution and baiance of the air CurrentSWill 
be changed,andan undesired and diferent air 
circulationintheenclosure WillreSult? 
?f the original design Was made to obtain a 

circulation which would not cause discomfort 
to the occupants,a change in thiS CirCulation 
might produce drafts,or cause untempered air 
tostriketheoccupants,either of which Would be 
objectionable?It is therefore important that 
while the air in the enclosure begiven Certain 
characteristics,such asto temperatureand hu? 
midity,nevertheless the volume of air delivered 
bythe duct system must be maintained COnstant 
if the desired circulation in the encloSureist0 
beefectiveandunobjectionable? 
Forsuchreasonsa branchduct 13 may bepro? 

vided betweenthe duct 48ndthe chamber T,or 
other suitable provision made,So,8S to by?paSS 
the control damper ff,the chamber 5 and the 
modifying device 6,8nd thus Some of the air 
withdrawnfrom the encloSure may be by-paSSed 
directiytothe chamberT whereit will meet the 
other stream of air coming through the cond? 
tioningdevice,mixtherewith,and be deliveredto 
theenclosure bythe fan 8 and duct9? 
The branch duct or by-paSS 3 may also be 

provided with a suitable circulation controling 
device f4forregulatingtheairorfuidflowthere? 
through?Whentheamount ofairsent through 
the conditioningdevice 6ischanged,theregulat? 
ingdevice14maybeoperatedtochangeinversely 
theamountofairwhichisby-passed:sothatthe 
quantity ofair delivered bythe fan 8totheen? 
closure 1maybe maintained constant through 
al1variationsin the operation of the condition? 
ing device? - 
Itis desirable,especialy wherethe damper or 

regulating device 11 is operated automaticaly, 
thatthe otherregulating device 14 beautomati? 
calyvariedinorderthattherewilbenomaterial 
changeorinterruption in the uniformity of the 
quantity ofair delivered totheenclosure bythe 
circulating system?Accordingly,a static pres? 
sureregulator 15may be arranged at a Suitable 
Dointintheaircirculatingsystem,suchasinthe 
inletconnectiontothefanorinthe deliveryduct 
9,andthisregulatorissuitably Connectedtothe 
damperdevice f4inamannerto openorincreaSe 
the opening of the damper device 14 when the 
pressurein the duct 9 fals,and to close orre? 
ducethe opening of the damper device and de? 
creasetheamount of by?passedatror fuid When 
thepressurein the delivery duct9increaSes? 
Thisregulator 15maybe of the pneumaticaly 

operatedtype,in whichcasecompreSSedair may 
besuppiedthereto bya pipe 16Whichleadsfrom 
anysuitable source of compreSSedair 1T?Ade? 
Iivery pipe 181eads from the regulator 15to 8 
suitable air motor 9 Which operateS,by8ir un 
der pressurefrom pipe 46,the dampers of the 
regulating deVice f4 toward open position When 
,the air pressurein theduct 9 fais,8nd toWard 
closedposition whenthe airpressureinthe duct 
$ increaSes? - 
In systems,such as used fortheatres or audi 

toriums,whereitis desirableto add some heat 
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to the circulating air,a heater 22 may be ar 
rangedat SomeSuitable pointintheaircirculat 
ingSystem,as forinstanceinthe by-passingduct 
13,This heater may be of the steam coiltype, 
8ndSteamis8dmittedtothe coilsthrough branch 
pipes 23 and241eadingfrom the steam supply 
pipe 25,The branch pipe 23isprovided witha 
Controlling Valve26Which may be of the pneu 
matic reVerSe-acting type,which opens by pres? 
Sure,and having a Capacity to cause a,small 
temperature rise in the airthroughthe heater, 
Such 8S85°rise,for example?The other branch 
pipe24iscontrolled byasuitable valve27 which 
may be of the direct acting type,which closes 
by preSSure,8nd having 8,1arger capacity for 
Steam,Such,for example,asa capacityto cause 
8,15°rise ?n the temperature of the air passing 
through the heater? - 
The Valve 26 is suppied with an operating 

fuid under preSSure bya pipe281eadingfroma 
thermOStat 29 disposedin a,position whereitis 
reSponsiVe to the temperature conditions in the 
encloSure?Bor example,the thermostat29 may 
be disposed in the duct 4through whichairis 
Withdrawn from the enclosure? 
The thermoStat 29 may be Supplied with an 

Operating fuid,Such 8S air under pressure, 
through a ppe 30 also leading from the com? 
preSSedair Supply T?The thermostat 29 may 
also be of the reverse-actingtype which permits 
the pasSage of CompreSSed air therethrough to 
the steam vaive 26to holdthe valve open until 
thetemperatureintheencloSurereachesthe pre 
determined temperature for Which the thermo 
statissetandthenshuts of the airtocausethe 
steam Valye t0ClOSe,The direct-acting V8lVe2T 
1s closed by compressed air Supplied thereto by 
a pipe311eadingto a directactingthermostat 
32 which alsois placedina position in whichit 
1s responsive to the temperature of the air in 
theenclosure,suchasinthewithdrawnairduct4? 
The CompreSSed air is Supplied to this direct 

acting thermostat 32 through a pipe331eading 
tothe pipe 16and the source of compressedair 
1T?The direct actingthermostat32 permitsthe 
paSS8ge Of air therethrough to close the Valve 
2T onlywhenthetemperature oftheairtowhich 
that thermostat responds exceeds the prede 
termined temperaturefor which thethermostat 
is Set?With this arrangement the heater wil 
be Operated automaticalyto bringtheairinthe 
enclosure to a desired temperature by heating 
the by-paSSed air throughout al the variations 
in the Quantity of air circulated through the 
modifying device 6? 
In manyinStances,Such asin theatreoraudi 

toriuminstalations,andalsoinsome other com 
mercial applications of the invention,it is de 
Sirable to admit to the enclosuresome freshor 
outside air,thatis,air from a Source other than 
that oftheenclosure,andforthat purposeafresh 
or Outslde air duct 34 may be providedforad 
nitting thls outside air to the stream of air 
whichis deiveredintotheenclosure?Insucha 
case,8 sut8blerelef opening2a maybe pro 
Vided Sothat air may be displaced from theen 
cloSurein8namountequ8ltothe quantityofout 
Side air Whichis admitted to theenclosure? 
The outslde airduct34 may,for convenience, 

beconnected tothe chamber 5,sothatthisout 
side atr wil pass through the Condtioning de 
Vice 6,8nd8Sudtable damper orother regulating 
device35maybeprovldedintheduct34forregu 
Iating the amount of outslde atr Which is ad 
mitted?Whereitis destredt08dmit8minimum 
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amountoffreshoroutsdeartotheendosure, 
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asin theatre inst8lations,8,second damper de 
?tce 36 may be arranged aCross the duct$4for 
operation independenty of the damper 35,So 
thatwhenthe damper35is closed,the damper 
36maybeopenedtopermitthep88Sage of8 mini 
mum quantity of outside arthroughthe duct?4 
into-the chamber 5? ,- 
The damper35may be controled or operated 

byasuitable motor or other operating device3T? 
The motor 3T may be of the air presSure oper? 
ated type and suppled with compressed ar 
through a,pipe 381eadingthereto from the pipe 
31 and thermostat 32,so asto open damper 35 
in response to air pressurein pipe38 when the 
temperature of theroom alris above a Selected 
temperaturefor Which thermostat32iSSet,The 
damper or controlingdevice4 may beoperated 
through its actuating hande or member 12 by 
8,Suitable motor 39,Which may be of the air 
operatedtypeandsuppled with compressed adr 
through 8,pipe 401eadngthereto from the pipe 
28 and thermostat 29,So as to close damper 11 
in response to air preSSure in pipe 40 which is 
passed by thermostat 29 untilthe temperature 
of the room air exceeds a Selected temperature 
for which the thermostat 29 is Set?A branch 
pipe 4 leads from the pipe 40 to an air motor 
42Whichis connected to and operates the mini?? 
mum Supply damper 36into open position by 
air pressurein pipe 40 whenevermotor39 closes 
damper 11. 
Thestatic preSSureregulator f5 maybe ofany 

Suitable type,but by w8y of example,asuitable 
typeisillustrated dagrammaticalyin Flg.1and 
in more detailin Fig,3,Such a,regulator is 
provided witha Pitot tube 43 whichextendsinto 
the interior of the inlet Connection to the fan 8 
orthe duct 9,andin this particular example,it 
openstowardsthe fan 8,so that the pressurein 
the tube 43 Will beincreased With an increasein 
the Volume ofairdelivered bythefan andduct9? 
The Pitottube43isconnectedbyapassage44 

(See Fig,3)to a chamber 45 havinga,movable 
Wal or diaphragm 46that operates a1ever 4T 
about a pivot 48 and against the tension of8 
spring49,The spring49isconnectedtoa1ever 
50 Which may be adjusted to Vary the tension 
of the spring bythe action of anut54 engaging 
with the lever50 and threaded upon a,suitable 
rod 52? 
The oppositeendofthe1ever 4Tisadaptedto 

Openand close a Suitable bleederport53,sothat 
when the bleeder port is open,the compressed 
airenteringthe Communicatingchamber54from 
the pipe 46 wilescape instead of passinginto 
the pipe 181eading to the operating motor 19 
forthe damper14,Any compressedarinthe 
Dipe f8 may alsoescape when the bleed portis 
opened?Tf,however,thebleed portisclosedbythe 
lever 47,which occurs when pressureinthe Pitot 
tube43isincreased,theescape ofthe compressed 
airenteringfrom pipe 16 will be preventedand 
the CompreSSed air will paSS through pipe 18to 
the motor 19to Cause an operation of the1atter 
in a direction to close the damper 4. 
Whenthepressureinthe duct9fals,thepres 

sure in the tube 43 will decrease,and conse 
quentythe presSureinchamber 45Wil1decrease? 
The Spring 49 wil thereupon operate the1ever 
4T inthe opposite direction to uncoverthe port 
53Which releasesthe airfrom themotor 19,and? 
thereupon the damper 14will be operatedauto 
maticaly towards open position by a,suitable 
spring8S usual in Such ar motors?By vari8 

3 
bly restricting the bleed port by greater orless 
movements of the lever 4T,the motor 9 Willop 
erate the damper 14through varlous tnterme 
datepostions orstages? 
?nthe operation of88ystem,8uchasilustrated 

,in Fig,1,1etit beassumed,forexample,thatthe 
enclosure is an audtortum,and that the System 
i8 being started Up hust preceding8 meeting or 
perform8nce?Let it be als088Sumed that the 
temperature of the 8trin the enclosureis lower 
than that destred in the enciosure,8nd that the 
reyerse actingthermost8t 29 isset to operate8t 
Say 74”for example,and the drect acting ther 
most8t 32 is Set to operate 8t 88y 71° for ex 
ample? 
Thefan 8 tnoperation Wilidraw air from the 

enclosure throughthe duct 4 andthis withdrawn 
8ir Will paSseitherthrough the condtioning de? 

15 

Vice 6 or through the by-pass duct f3 into the 
chamber T,Since the temperature in the en? 
closureis below 71°,the compressedairfrom the 
Source 1T will be paSSing through the reverse 
acting thermostat29tothereverse acting valve 
26,S08Stoopenthe V8Iveandholditopen,there 
byadmittingsteam t0the heater 22,andairwill 
also be passingthrough thesame reverse acting 
thermostat29andthroughthe pipes40and41 
to the motors 39 and 42?The motor39,when 
operated by preSSure,cloSes the damper device 
1? andthe motor 42When operated bypressure 
openstheminimum freshairdamper36? * 
The CompreSSedairfrom Source fT Cannot pass 

through the drect acting thermostat 32,and 
thereforetherewil1benoairpressureinthepipes 
3f and 38,With?no pressure in pipe 31,the 

Winow beopen anditalso willadmit steam to 
theheater22,Themotor3Tisofthetypewhich 
operatesitsdampersintoopenpositionwhenair 
preSSure isSuppled to the notor,andtherefore 
Since thereis now no air pressure on the motor, 
the motor will holdthe damper device in closed 
DOsition? · 

Thereforeunderthesecondtionsnowithdraw 
air Can paSS throUgh the duct 4into the condi 
tioner6and onlytherequired minimum ofout 
S?de air Can enter the Conditioner 6?This min 
imum of air,howeVer,WilpaSSthroughthe con 
dtioner 6 whereitscharacteristics or condition wilbechanged,suchas bybeinghumidifedor 
dehumidfed,anditstemperature changed for 
example,and Will then paSS to the fan 8 where 
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steam valve27,whichshuts of byairpressure, 
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itistransferredunder pressurethroughtheduct 
9 to the chamber of the enclosure? 
terms“characteristic”or“condition”I meana 
distinguishing property or trait by which itis 
identifiedin distinction to a mere movement or 
position?For example,itincludestemperature, 
humidity,composition,or other similar proper 
ties? 

By the 

60 
Since the air available to the intake side of“ thefan8isconsiderabyrestrictedbytheclosed· 

dampers f and·35,the presSure in the duct 9 
will be relativey low and consequently the 
damper 14 wil be opened automaticaly,thus 
Dermitting moVement of the WithdraWn air 

65 
through the by-pass 13 into the chamber,7, 
whereit meets anyoutside aircomingfromthe 
conditioner 6andthetwotogether passthrough? 
the fan 8 andthe duct 9 to theenclosure,The 
fan 8thus delivers a fuli uniform quantity of 
air to,the enClOSure,,, ;;??,? 
The by-paSSed8ir moving through the heater 

22 Will be heated and this heatedair Will raise 
thetemperature ofthemixtureenteringthe fan 
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4 
8,andthenthe temperedairwilbe delivered to 
the enclosure toraisethetemperature ofthe air 
therein?This operation wi1 continue and the 
temperature in the enclosure will rise unti the 
temperaturein theenclosure reaches the tem 
perature at which the direct acting thermoStat 
32 isset to operate,Such as 71°in the Selected 
example?Achangein operating condtions wil 
then OCCur? - 

The drect actingthermostat32 will now per? 
mit the passage of compreSSed airtherethrough 
intothe pipe31 and38?Compressed air enter? 
ingthe drect acting Valve 2T Wil cause the lat 
ter to operate in a cloSing direction,8nd thus 
the steam entering the heater through branch 
24Wilbe shut of,and only a Smalamount of 
steam wi1 be admdtted to the heater through 
the Valve 26?The action of the heater 22 will 
thus be materialy reduced So long as the tem? 
perature in the enclosure remains at or above 
say71°? - - A 

The8irpreSSurein pipe38Willcause8nopera 
tionofthemotor37 andthroughitanopeningof 
the damper device 35to increase the amount of 
outsideairwhichentersthecondtioner6. With 
the system operating under these conditions,a 
greater amount of outside air Wil pass through 
the Conditioner 6,8nd the increasedpressurein 
the delivery duct 9 acting through the?static 
pressureregulator 15WillcauSea partialshutting 
of of the damper 14Which decreasestheamount 
of withdrawnair whichis by-passedthroughthe 
duct f3,sothat the volume of air delivered to 
theenclosure wilcontinue to bethesame?The 
by-passed air,however,Will still be heated to 
SOme extent,and thls operation Will continue 
untilthetemperatureintheenclosureeitherfals 
below 71°in whichevent the previouslydescribed 
C0ndtionSWil berestored,0rrisesaboyesay74°? 
When the rising temperature reachessay 74°, 

aSSelectedforthlsparticular example,no change 
0CCurs in thermostat 32,but thereverse acting 
thermostat 29 will operate to shut of the pipes 
28 and40from the Source 1T of compressedair, 

5 Thereupon the reverse acting valve 26,which 
ClOSes upon 8,fal of the pressure,wiclose and 
the Steamenteringthe heaterfrom thebranch23 
Will be Shut of,so that there will now be no 
steamenteringthe heater.VThe Valves268nd2T 
Will COntinue in closed position asthe tempera 
ture in the enclosure remains the Same orrises 
Theshuttingof ofthe pressurefromthe pipe 40 
willcausethe operation of the motors39 and 42? 
The motor39,which preSSure operatesto close 

the damper,Will now automaticaly open the 
damper ff,and permit movement of withdrawn 
airthroughthe duct 4into andthroughthe con? 
ditioner 6 and chamber T to the fan 8?The 
motor 42,Which Operatesto open the minimum 
outslde airdamper36 when pressureisSupplied, 
Will now be operated to close this damper 36, 
butoutside air Wilcontinuet0enter8Spermitted 
bythedamper device35? 
Withdrawn air Wil now be circulated through 

duct 4 and mixed With OutSide air,the mixture 
rassedthroughtheconditioner 6,wherethe char 
acteristics of the mixture Will be Changed,8nd 
thendelivered bythefan 8tothe encloSure?The 
greatervolume ofairthenreachingthefan8wil1 
causeanincrease of presSureinthe delVeryduct 
9,andthereupon the Static preSSure regulator 15 
Will cause a,further cloSing of the damper f4 in 
8,manner t0Cut down the amount of by?p8SSed 
ar suficientlytocausethe Volume ofair delivered 

2,109,512 
bythe fan 8 and duct 9 to be kept constantand 
Uniform? - · 

When the temperature of the air in the en 
cloSure falls,the operations just described Will 
bereversedinasimilar mannerunti1the desired 
Conditlons in the enclosure are reached,and 
thereupon thoSe conditions will be maintained 
automaticaly,with uniform circulation through 
?he enclosure? ? · V 

Inthe embodment of theinventionillustrated 
in Flg.2,the chamber with relief opening2a 
maybe0f8nysize OrShape,andsimilartocham 
ber f of Fig,1,Air or other fiuid from the 
chamber maybe withdrawn through an open 
ing.55,9om?nicatagwithaduct561eadngto 
8 chamber 5T and thence to one end of a,fuid 
n0difying orair conditioning device 58,such as 
a humidifier or dehumidifier,forexample?The 
otherend oroutlet of the conditioner 58iscon 
nected to a mixing chamber 59,which,in turn 
C0mmuniCates With the intakeside of a,suitable 
Circulating device 60,which may be a,fan or 
blowerthat deliverstheairorfiuidthroughaduct 
61intotheenclosure, - 
A by?paSS duct 62 functions similarly to the 

by-pass duct 13in Fig.1,and deliversthe with 
dr8Wn airtothe mixingchamber 59attheintake 
side Of the fan or blower 60?Afresh oroutside 
air duct or opening 63 Serves to admit outside 
air to the Conditioner,the Same as explainedin 
COnnection With Fig?1?A damper or shutter 
device 64Variably controlsthe passage of with 
draWn air through the duct 56 into the condi 
tioner 58,and a damper or shutter device 65 
Similarly controls the entrance of outside air 
through the duct 63? 
In this particularexample,theshutter devices 

ordampers 64and 65maybe operativeycon 
neCted t0 One another by Suitable1inks 66 and 
6T,and a bel crank 68,for concomitant opera? 
tion,the Connection being Such thatthe damper 
64 closes when the damper 65 opens?The link 
6T maybe connectedtoa pressureoperatedmotor 
69,such as anairmotor,andthis motormaybe 
Suppled with compressedair by a pipe T0 con 
trolled by 8,direct acting thermostat T1?The 
thermoStat Tf isastandarddewpointinstrument 
and mayControlthetemperatureofsaturation of 
the Bir paSSing thru the air conditioner,In a 
humdifying System,the air will saturateat the 
entering Wet bulb temperature,The wet bulb 
temperature ofthe outsideair,inthiscase,Would 
belowerthanthatintheroom,sothatifthe dew 
point inCreaSed beyond that point at Which the 
thermostat T1 Was Set,airpressure onair motor 
69Wouldtendto Open damper 65andclosedamper 
64?In caSe of dehumidifying,this thermostat 
may control a,three-way valve,admitting cold 
Water from SomeSource to the sprays oritmay 
Operate 8,reVerSe acting Valve in a cold water 
Supply line t0the SprayS?If it isa case of the 
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use of centrifugal refrigeration,where thetem? 
perature ofthe spraywateris controledatthe 
equipment,then thermostat 71 might act only 
as an anti-freezing device on dampers65and68, 
Tn thfs caSe,the thermostat would close damper 
65 and open 68,should the temperaturein the 
air condtionergo below some predetermined 
Doint,Suchas40°? · - 

Thisthermostat Tfissuppliedwith compressed 
air byapipeT21eadingto a source T3of com 
preSSedair?The thermoStat 71 may be disp0sed 
in oradjacent the outlet of the conditioning de 
Vice58S08sto bereSponsivcto the Conditionsor 
ch8racteristics of the air or fiuid leaving the 
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modfying device,and thusthetemperature of 
the air 1eavingthemodifying devicewilcausean 
operation of thethermostatT1toadmitvarlable 
amounts of compressedairtothepressuremotor 
69and cause operations9?the dampers 64 and 
65in 8 desiredmanner. 
Adamperorshutter deviceT4maybearranged 

acroSS the connection between the outlet end of 
the conditioner 58 and the mixing chamber 59, 
So as to regulate,Variably,the paSSage of fuid 
through the conditioner to the mixing chamber 
59,If desired the damperT4mayonly extend 
partialyacross the passage Soastoalwayspass 
a,minimum quantity of Conditioned air?The 
damper T4is operated through Suitable mecha 
nism 75 by a suitable motor 76,such as an air 
motor. * 

The motor T6 isSupplied with compressed air 
by a,pipe TT leadngfrom themotorto a suit? 
8ble instrument,such as a hygrostat T8,which 
is dispoSedina position whereit is responsive to 
theatmosphere of the enclosure?Forthat pur? 
D0Seit may ConVeniently bedisposedin the with? 
drawnairorfiuidduct56nearitsinlet? 
This hygrostat controls the passage of com 

preSSedairorfuidtothefuid pipe TTand motor 
76from the SourceT3of compressedairwhichis 
connected to the hygrostat by pipes T2 and T9? 
With thisarrangement,the hygrostat willadmit 
COmpreSSedairto the air motor T6in a manner 
and quantity t00peratethe damper T4and pass 
mOre Or leSS Of the Conditioned air or fuid to 
*he chamber59andthus maintain desiredchar 
acteristics in the air or fuid of the enclosure 
aut0matically. 
?he humidistat T8,if direct acting,Wil cause 

an inCreaSed ajr pressure on air motor 76 with 
an inCreased humidity,In a dehumidfying 
System,the Connection to dampers 74wouldbeso 
made thatthe dampers Would open,alowingair 
Withalower deWpointto passintothe distributing 
SyStem,and,in orderto maintain constant static 
preSSUre in the distributing system 61,damper 
80 would bepartialyclosed byanincreasingair 
preSSUre on air motor 84,In other Words,the 
action of static presSureregulator83would ofset, 
by Closing damper 80,the opening of damper T4? 
In CaSe the system isa humidifying system,and 
?the dewpointin theair conditioner washigher 
?than that of theroom,theaction would be oppo 
sitetothat describedabove Inotherwords,the 
controlof theroom depends uponthecondtion 
,and amount of air paSSing thru the air Condi? 
tioner?Al of the air passing thruthe bypassis 

5 Only recirCUlated in the room and has no efect 
Upon the room Condition due to its being at the 
Sage temperatureand humidity8Sthe ro0m? 

60 

It wilbe observedthatair can always enter 
the conditioner 58pasteither of dampers 64 or 
65or both,but theairso passingintothe condi 
tioner 58isonlyadmittedtothe mixing chamber 
59inamountsrequired to createormaintain the 
desiredatmospheric conditionsin the enClOSure, 
the regulation being in this particular example 
8CCOmplishedautomatically, 
In this example of the invention,aS Well 8S 

intheexampleilustratedin?g.1,itis destrable 
?to aVoid,fuctuationsin the quantity of air de? 

the enClOSUre? 

Iivered bythefanto theenclosure,and to ob 
tainthe deliveryof a uniform quantity of airtO 

Accordingly the by?pass duct 62 
forthewithdrawn air may be provided with 8 
controlling damper or shutter device 80 Which 
maybeoperated bya Suitable motor 81,such BS 
an air motor? 

The Operation of the motor 81 is controlled 
by a static pressure regulator 83,which may be 
Simlar to_that iliustrated in Flgs?1 and 3,and 
function in a,similar manner,as well as betng 
dsposed So asto beresponstve to the quantity 

5 

of8ir beng delveredthroughthe duct6ftothe 
enclosure? - 

The regulator 83 controls the passage of com 
pressedairfrom thesourceT$ of compressedair 
through pipes T9 and 84to apipe821eadingto 
the motor?The regulator 83 will control the 
Operation of the damper 80 in 8 mannerto by 
paSS air around the conditioner 58 suficient in 
amount to manta? a constant Volume of the 
air delivered to the enclosure,as explained in 
connection with Fig,1, - - 
In the operation of the apparatusilustrated 

in Fig?2,the thermostatT1 wiloperate themo 
tor 69inamannertovarytherelative propor 
tions of Outside and return air which are ad 
mitted to the Conditioner 58?The volume ofair 
admitted to the device58 bythe dampers 64and 
65 will remain approximately constant,but the 
relative proportions wi Vary,and the thermo 
stat?wilvarythese proportions through inter 
medate Stages in 8 manner such that the air 
1eaVingthe conditioner 58 wiI have anapproxi 
mately Uniform dewpoint and temperature 
The amount of this conditioned air which is 

admitted to the enclosure will be determined by 
the hygrostat78,which controlsthe motor T6 
and damper T4 in 8,manner to automatically 
varythe amount of condtlonedair admitted to 
the delivery fan 60?The humidity of the room 

·Willtherefore be maintainedapproximately con 
Stant bythe automatic Controlof theamount of 
air 8t 8 known dewpoint and temperature Which 
is deivered tothe enclosure? 
The Static preSSureregulator 838nd themotor 

8 and damper 80 controlled thereby,will auto 
Imatically by-pass suficient withdrawn air to 
maintainaconstantpressureinthe deliveryduct 
61,8nd therefore the Volume of air delivered to 
andcirculatedthroughtheenclosure wilremain 
Substantially Constant throughout the Various 
regulatory actions which occur, 
The condtioners or modfying devices 6 and 

58 have been ilustrated ony conventionaly, 
since thetype of conditioneradopted wildepend 
Upon the nature of thetreatment to begiven the 
air or othergaseous fuid which ls circulated? 
Forexample,whenthe humidty ofairisto be 
modfied,a,Iiquid spray of the usualor any type 
may be used in the conditioner,at a tempera 
ture depending Upon Whether molsture isto be 
added to or taken from the CirCulating,air Or 
gaseous fuid,orthe8drorgaSeOUS fluld may be 
heated or Cooledin any Suitable manner to pro 
ducethe desired condtionsintheenclosure, 

It Will be understood that both of the ilus 
trated examples of the inventon Bre equaly 
usefulin both summer and Winter,the heaters 
being shut of in the Summer When the Budi 
torium or enclosure isto be Cooled?In Summer, 
of course,the air would be dehumidified in the 
condtioner 6 or 58,in Order to cool the enclo 
sure,In winter the air orgas delivered to the 
enclosure could be either humidified or dehu? 
midified,asmay be necessarytogive the desired 
conditionsin the encloSure by Suitable Operation 
orregulation of the conditioner? 

It wil1 beobvious that Various changes in the 
detals,which have been hereindescribed and 
ilustratedin order to explain the nature of the 
invention,may be made by thoSe skiled in the 
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11?In8circulationsystemforanenclosure,the 

method which comprises circulating asa Stream 
8nd deliveringto the encioSure air having8 de 
Sired condition tending to create and maint8in 
deSired air conditions in the enclosure,Varying 
the Quantity ofsuchairtoproducesaiddesiredair 
COnditionS and Supplyingto Said Stream,in ac 
Cordance with the air presSure in the stream, 
additionalair havingthe condition of the airin 
S8idenclosurein 8,quantitythatWilmaintainthe 
deliVery of B,Constant Volume of air to the en 
clOSure? - - * 

12?Afuid circulation system foran enclosure 
Which COmprises meansfor deliveringtosaiden-“ 
ClOSureastream ofgaSeousfuidfromaplurality 
Of SourceS,meansfor Varyingthe amount offiuid 
from one ofsaidsourcesin saidstreamforalter? 
ingthe COndition ofthestream,and meansauto 
matically responsive to the pressure of thegas 
eousfuidin saidstream forvaryingthe quantity 
OfgaSeous fiuid whichisaddedfromanother of 
Sald Sourcesto SaidStreamin amannertomain 
taln approximately constant the volume offiuid 
delivered t0SaidencloSure? ? 

13.Anaircirculation systemfor anenclosure, 
COmprising 8,duct system for withdrawing air, 
from Saidenclosure andreturningit tosaiden 
CiOSure,8fan in Said duct SyStem for causinga 
Circulation through said duct System,meansas 
S0ciated With oneportion of Saidductsystem for 
treating Saidairduringitscirculationto change 
itS Condition,means for bypassing a portion of 
the withdrawn air past Said treating means, 
meanS forVaryingthe quantity of withdrawnair 
passingthrough Saidtreatingmeans,meansre 
Sponsive t0 the temperature of the air in the 
enClOSurefor heating the bypassedairuntilthe 
air of the enclosurereachesaselected tempera 
ture,and meansautomaticalyresponsivetothe 
Quantity ofair delivered bysaidductsystemfor 
Varyingtheamountof bypassedairbyanamount 
that willmakethe quantity ofairdeliveredtothe 
encloSure bySaidductSystemapproximatelycon 
Stant independenty of the-variations of the 
8mount ofairwhichistreated? 
14,The method of creatingand maintaining 

a deSired ajr Condition in an enclosure,Which 
comprises withdrawingair from saidenclosure, 
treatingthe withdrawn airto imparta desired 
Condition thereto and returningit to saden 
ClOSure to Create a circulation through the en 
ClOSUre,Varying the quantity of withdrawn air 
Which istreated,in a quantity that will create 
desiredatmospheric conditionsinsaidenclosure, 
and adding untreated withdrawn air to the 
treatedair automaticallyin response to the air 
preSSure in the airstream deiveredtosaiden 
CloSUre in a quantity that will maintain sub 
Stantialy Uniform the quantity of air delivered 
totheenclosure? 
15.The method of producing desiredatmos 

pheric conditions in an enclosure which com 
prises deliveringto Saidenclosure astream of 
gaseous fiuid composed of fuidshavingdiferent 
ConditionS,Varying?the·proportions of the com 
ponentfiuids of Said stream asnecessary to ob? 
tain the desired conditionin Saidenclosure,and 
increasingand decreaSingthe quantity of a com 
ponent fiuid of Saidstream underthe control of 
the static pressure of the fuid delivered to the 
encloSure by an amount that will maintainap 
Droximately Constant the quantity of fiuid de 
ivered to the enclOSUre? 

16?Afiuid CirCUlation SyStem foran enclosure, 
which compriseSmeanSfor deliveringtoSaiden? 

7 
closure a stream of gaseous fuld composed of 
fluids having respectively.dferent condtions, 
means for Varying·the amount of one of said 
component fuids in Sald steam for alteringthe 
condtion ofthestream,andfudpressure con trofed meansforvaryingthequantityofanother 
of Saidcomponentfuldsin saldstreamin 8 man 
nerto maintain approximatey constant the Vol? 
ume offulddeliveredtotheenclosure? - 
17,An aircirculatingSystem foran cncloSure, 

comprising a duct’system connecting diferent 
parts of Said encloSure,means aSSOciated With 
Saidsystem forcirculating airtherethrough and 
through Said enclOSure,means aSSOciated with 
one section of,said system for modfying the 
characteristics of air movingin that Section of 
said system,means for supplying outside airto 
said system,means controlingthe amount of 
Cuts'de air admitted to Said System and the 
amount of Withdrawn air circulating through 
Said Section,thermoStatic means reSponSiVe to 
the temperature of the air in the enclosure for 
Operating Said Controling means in aCCOrdance 
With temperature changes in Said encloSure, 
means for by-passing WithdraWn air past Said 
section,meansfor varyingthe amount of air by? 
paSSing Said Section,8nd8,Static preSSUre regu? 
1atorresponsive to preSSuresin the air being de? 
iveredbySaidsystemto theroom for COntroling 
the meansfor varying the amount of by-paSSed 
air,inverselytothe quantity of treatedair paSS? 
ingthrough SaidoneSection,andinSuch 8mount 
thattheardelveredbysaidsystemtosaiden 
cloSure Will be subStantialy Constant independ? 
ently of the amount of air passingthrough Said 
SeCtion? , 
18?An air circulation System for an encloSure, 

compr?sing a duct system for Withdrawing air 
from Said encloSure and returning it to Said 
enclosure to cause a circulation in the latter, 
means for tre8ting the air passing through one 
portion of Said duct system,damper meansfor 
Varyingthe quantity of airp8SSingthrough Said 
treating meanS,means for bypassinga quantity 
cfthe withdrawnairaroundsaidtreatingmeans, 
whereby Some of the withdrawn air may be un?? 
afected by Saidtreating means,means for heat? 
ing the afr delivered to the encloSure,a pair of 
valves controling said heating means,thermo 
Static meanSrespCnsiVetothetemperature of the 
airin theencloSureand connectedtosaidvalves 
for rendering both active to admit the fiuid 
medium to Said heater untilthe air ofthe en 
cloSure reaches one Selected temperature,for 
then shutting of one valve,and for shutting 
0f the other Valve whenthe air of the enclosure 
reacheS 8 predeterminedtemperatureabovethat 
at which the first valve was shut of,damper 
COntrolled means for admitting outside air to 
Said Withdrawn air fordeiverytherewithtosaid 
enClOSure,mOtOrS Operatings3id damper means 
and Said damper controlled means,and means 
alS0 COntroled bySaid thermoStatic meansand… 
OperatingSaid motorsto decrease the quantity of 
outside airadmitted to said Withdrawn airand 
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the quantity ofairpassingthroughsaidtreating? 
means WheneVerthe temperature withinthe en? 
closurefals below a predetermined minimum… 
19?An air circulation System for an enclosure, 

CompriSing a duct System for withdrawing air 
frOm Said encloSure andreturningittosaiden? 
cloSureto causeacirculationinthelatter,means 
for treatingthe 8ir paSSingthrough one portion 
of Said ductsystem,meansfor Varyingthe quan? 
tity of air paSSing through Saidtreating means, 
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8 
meansfor bypaSsing8 quantity of the withdrawn 
air around Said treating means,Whereby Some 
of the Withdrawn ar may be unafected by Said 
treating means,means for heatingthe air de 
liveredtothe encloSure,8,pair of Valves control 
ling Said heating means,thermostatic me8ns re? 
sponsivetothetemperature ofthe airintheen 
clOSureand Connected to Said Valves forrender? 
ingboth active toadmitthefluid medium tosaid 
heater Untilthe air of the encloSure reacheS One 
Selected temperature,for then shutting of one 
valve,andforshutting oftheothervalvewhen thearoftheenclosurereachesapredetermined 
temperature abovethatat which thefrstvalve 

20 

was shut of,meansfor admitting outside airto 
saidwithdrawnair,for deliverytherewithtosaid 
enclosure,means alsocontroled by Said thermo? 
static meansfor Varyingthe quantities ofoutside 
airadmitted tosaid withdrawn.air and for op? 
eratingthesaid meansWhich Variesthe quantity 
of airpaSsingthrough sald treating means,8nd 
meansresponsive to the pressurein the Current 
ofair delivered tothe enClOSUre for inCreaSing Or 
decreasing the amount of bypaSSed air Up0n 8 
decrease or increaSereSpectively in the amount 
of the treated air in the air delivered to said 
encioSure,in an amount that Will maint8in the 
quantity of air delivered to the encloSure Sub? 
stantially constant at altimeS? 
20.Anair circulation System for8n enclOSure, 

comprisingmeansforunitingairfromaplurality 
of diferent sources into an air Stream having 
desired characteristics,and deiveringit to Said 
enclosure,Separate means for controling 8nd 
.varying the amount of air from each of Said 
sources whichis deliveredto the enclosure,Sep 
arate operating means foreach of Said Varying 
means,means for withdrawingair from theen 
closureand addngit to Said Stream,and means 
responsive to the air preSSure of the air Stre8m 
delivered to the enclosurefor V8rying the addi? 
tion of said withdrawn air to the Stream in 8 
manner to insure uniformity in the quantity of 
8irin said stream reachingSaidencloSure? 
21?A heating and ventilating System for an 

enclosurein whichpeople congregateinsubstan? 
tialnumbers,Compristng8 blower Operatingat 8 
substantialy constant speed,duct means con 
nectingsaidblowerto SaidencloSure and having 
one portion thereof dvided into 8,plurality of 
branchesand another undivided portion,means 
for conditioning air Supplied by one of Said 
branches,volume control means for Variably 
changingthe volume of air movingin another of 
said branches,and meansreSponsiveto airpreS? 
sure in the undvided portion of S8id duct and 
operative automaticallyto varythe volume con 
trolmeansto mantaina constantar pressure 
in said undivided portion of Said duct means 
while Said blower continues to operate at Said 
constant speed? 22.Afuidcirculationsystemforanenclosure, 
Which comprises meansfor deliveringtoSaiden 
closureastream ofairfrom8 pluraity ofSources, 
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meansfor VBryingthe amount ofairfrom one of 
Said Sourcesin Said stream for.creating desired 
atmOSpheriC conditions in said enclosure,and 
meanSreSponsivetoairpressureinsaiddelivered 
stream and automaticaly operative to varythe 
quantity of airfrom the other of Saidsourcesin 
Said Stream to a quantity which will maintain 
approximately Constant the volume of air de 
ivered to Said enclosure? - ? 
23,Afluid circulation systemforan enclosure, 

which comprises meansfordeiveringtosaiden? 
CloSure8Stream ofairfromaplurality ofsources, 
?neansfor varyingthe amount ofairfromone of 
Said Sourcesin Said stream for creating desired 
atmospheric Conditions in said enclosure,and 
neanSautomaticallyresponsivetothe pressure of 
the air of the Sald stream deliveredto saiden 
cloSurefor Varyingthe amount of air from the 
other ofSaidSourcestoanamountthatwilmain 
tain approximatey constant the volume of air 
delivered to Saidenclosure, 
24·Afuidcirculationsystemforan enclosure 

Which Comprises8 blower,a duct connectingsaid 
blower and enclosure,means for supplyingair 
to Said blower from a plurality of different 
Streams,means for varying the amount of air 
in One of Said streams reachingsaid blowerin 
Order to Create desired atmospheric conditions 
in Said encloSure,and meansautomaticalyre? 
Sponsive t0 the air preSSure in said duct and 
Varyingthe amount of airin the other of said 
StreamS byan amount that wil1maintainasub 
Stantially ConStantairpressureinsaidduct, 
25,Afuid circulation system foran enclosure 

Which comprisesanaircirculatingdevice,aduct 
connecting Said deviceto sadenclosurefor de 
liveringthereto a stream ofair,meansforsup 
plying,to Said device a stream of air havinga 
deSired condition,meansfor varyingtheamount 
of Conditionedair in saidstream ofairsupplied 
to Said device,tocreatedesiredatmosphericcon 
ditionsinSaidenclosure,andmeansautomatical lyresponsive tothe airpressureinsaidductfor 
Supplyingto Said deviceaddtionalair havinga 
diferent Condition inairamount that wil1main 
tain approximately constant the pressure ofair 
in Said duct? - 
26?Aheatingandventilatingsystemforanen 

cloSurein Which peopleareaccommodated,com 
prising a blower operating at 8,substantially 
constant Speed,duct means connecting said 
blower to Sald enclosure and having one por? 
tion thereof dvidedintoaplurality of branches, 
and another undvided portion,meansfor vari 
ably changingthe amount of air movingin one 
of Said branches,and means responsive to the 
air pressureinthe undvidedportion ofsaidduct 
and Operative automaticallyto varythe quantity 
Of air movingin Said duct means and maintain 
8,Constant air preSSure in Said undivided por? 
tion of Said duct me8ns whilesaid blower con 
tinueStooperateatsaid constantspeed? 
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