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or renmoving toxic funes and 9 gases in the air re of t toduced
ur-i ng experinmental work that is done in the 1 = Y,
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d/or horizontally to enable technicians to gain access to the 12 interior
the fume hood for doing experinmental work. 9mesi¥aiclabtbdles general |y 13

fJave an exhaust duct provided to expel air and ga@ zﬁ t hat the
lfabor at ory 14 technicians will not be exposed I Nng near
ghe hood. {5 Most currerﬁdHﬁmég 'IWIN’RD HAolmess control the flow

gf -air 16 4 hrough the f qgg eﬁﬂgﬁg?rally control the
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S oc[;'cur riong laboiatidies.aGeherally, fume hoods include an enclosure with doors that can be
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11  opened vertically and/or horizontally to enable technicians to gain access to the
12 interior of the fume hood for doing experimental work. The ~fume hoods generally
13 have an exhaust duct provided to expei air and gaseous fumes so that the laboratory
14 technicians will not be exposed to them while working near the hood.

15 Most currently marketed fume hood controllers control the flow of air
16  through the fume hood and such controllers generally control the flow as a function
17  ofthe desired average face velocity of the effective opening of the fume hood. The

18  average face velocity is generally defined as the flow of air into the fume hood per
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} Fune hood installations can also vary in their design and operation. 11

e . nstallations have controllers that control a variable speed’dfive fLor ;
(@i ving a 12 fan notor for the purpose of nodul ating the flow of ai\i-{ oift- 7862
rough the fume hood to -~ 13 provide the desired average face velocity.

ere are also many installations which 14 have a single blower in a conmon
ghaust manifold wth a nunber of fune hoods :~ 15 having individual

ghaust ducls oquirecdndf bper face arenof the imedolds,with the size of thebpenlfacd dreapugh

ich fume hood being contraqlled hy a danper mechani sm_The danper Y 17

bchani sm can heingadipetioniof the positien efshrions,on mees movsahie daprs gt arerovidest ¢ he
t¥pe as :~ 18 djsgl ' ' : : ' e sane
apsi gnee asiht hceﬂnp{ri"g(s:l:g(ﬁ{[g olfgh %ngénb %dhﬁ?-gfnggﬁa?e ?%gtvgfq%‘ety ﬁgf‘gﬁ@g'*&sg%té‘%e has
bpen changedl siopeftord\sf thefaeility where!thd fumehbodls ardilsvated md thenefone cantésepad ent
there are many danper controlled, applications which 21 utilize a pneumatic

aft uat or fo? t adigher proswenfacgvelocity dhat isponsistent yriththe pperatprisiseaseofwhat iso 1| ow

of air through,t j J j C t (
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t uat or why ch geersiBaih tief ramyet 6f\1 60 241 5Orfeet bexd rhinbie €ori eacli sqnarefsut of bpsen.areho t hat

agnd,’ | have devel oped an electrically driven 25 |linear actuator which is
g scl osed i%h myvhsniteshnipiangare presertidn thegreag dower face velncities are oenamployed r ot ary

ectrical g@ctuat. . . Lar 2danper applications)
there is a g;:ee ﬁ#’@éE%F?Ordggﬁ?gﬁ?g%%@%&?ﬁﬁgﬁﬁdj&?gascﬁm&cti ng3el ectrically
¥ i ven rotpyy actuator {Fameused istdllatienshvandise vapliatthdiedesighadnd.opéradon.di ngl y,
if Js & primary object of the present jnvention tq provide. 5an . i nproved
flue Hbod Ekhatemeirsialianens haye Fonsrollprsdhat contral 3 variable a&s%gevm@r driving a
dgr i venbact pat o i PE% | ' th?&u?l‘ﬁh
dppl i gti 01;%; \?ﬁ{{@h‘?gz‘fﬁ}g‘?‘éé I's Jr}gﬁ‘?hgﬁﬁgggjlnel cogggigt I eélﬁg‘?]e. @%ﬁg her
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gxhausi t i nal hayi | t i t tqr which i dl
pZ“r’ii ori4 o BRHeaaBEIE R H UL espS SrION WAte PHERES) Pt st ol y
qontrol t hsllrfﬁauhg}h}md@aﬁ ckiMusf HES EdHnested 1d 1he hatiRid) nth ML oM of air

dperatd on. ;; ~ 12St1 anot her object of the invention is to provide an
ifnpr oyed fifmel6mough cagh fisrse hoadt béing: Fortieolicd by ardaniperme¢hanismu| Theadampee not or

qr i h "~ ~ | 4h ily d. it f
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ndi fjed t1® an&iséibﬁﬂiixfinZ@ﬂbrMé:ﬁB}Slb,%@,@S@gﬁeb% th@irﬂ@iss?h&‘a%'tﬁépreﬂ&i hat, had

reviously control|ed the pneumatic actuator can be used to control
hel7el ectld cainvention fajbeit thatthe assigaee’sagmedias bepnshanged siveq thg pafeptdssued; ect of

he prese in i Is | 81 zﬁ{n@‘: I#%sag' a1 cal
rive: ci rcryl?i t régg\# lgﬁdﬁ’g’?&?‘ﬁ‘gq’%%’éﬁ I tyﬁt%?y’ p Cil‘ %ﬁ‘h%‘ e gﬁn%g?ﬂlﬁﬁm
®20pr ef er 2ad patilize b prevenatio acthator for the prapose of pdsitioning the damper to maodulaterthgpt ed

her eby providing2lan energen ] .safe capability. 22Anot her gbj.ect of
: he{ preser#_ i nb‘é‘%?%ﬁﬁ ‘?’QW‘%&‘ﬁ%S’A'd 4fi S B%Qf'cf‘l? .%%ﬁ’eﬁﬁfﬁi'é{’l?'t erm nal
J2ving a Ghi vemerehabdeh X nbkl foRlad Slectiatly ribeh linksr SLRRLERHRA ASPERRIiVON and

@hich is adapted to reliably drive the actuator notor while m nim zing25t he
ossi bi | i 24 of andaeBahileip shepedstione Toothatrendy! hayetdeveloped ancelqpinioally dfivemot or

Bhen26t he .act uat or nmechani.sm has, reached t he end. of. i avel in either
i recti on.zg- 3Uhnear getuator v ‘a”rslafc)gf”?‘ﬁf’ "EHBMZ’F‘C %Pé’&lfetgfsﬁe present

kfnvention is to provide an inproved 2 funme hood exhaust term nal which is
uiet in its operation) and which has a relatively 3 | ow power consunption
el ative to its output torque. 4 O her objects and advantages wi || becone
Wpparent upon reading the 5 follow ng detail ed description, while referring
Mo the attached drawings, in which: 6 FIGURE 1 is a side view of a fune
Wood exhaust termnal enbodying 7 the present invention; 8 FIG 2 is a top
f ew taken generally along the line 2-2 of FIG |, and 9 illustrating the
gesent invention. 10 FIG 3 is a detailed electrical schematic di agram

|l ustrating the ; _ .~ 11 preferred enbodi nent of the electrical

g cuitry that is used to detect power failure :-r ,_i 12 and to drive the
. r asonic notor of the exhaust term nal enbodying the present ..., ~i |

¥ 3 invention. 14 DETAI LED DESCRI PTION _~ 15 Broadly stated, the present
kention is directed to an inproved funme 16 hood exhaust term nal having
kol ectrical ultrasonic notor driven actuator for
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178controlling the angul ar position of a danper for nodulating the flow

t hfough the , 18 exhaust duct of a fume hood. The desired fl ow th@;}fgkutt@ﬂ‘
Maust duct is 19 determ ned by a funme hood controller that is n iﬁil lé 2
itself a part of the present 20 invention. The present invention is
igected to a fume hood exhaust term nal having 21 an electrical ultrasonic
Jor driven actuator and control circuitry for driving the 22~ sane. 23
ning nowmto the draw While ratary elevtticat attaatbis dré Gnovin ta hiverbednowsdd Tdr

aust termnal) indicated generally at 10, is shown in side view and
erally 23 colappes @pplications, there dg, @ nesdgior & relinbleqs powerfulnand, fast aglingend 14,
ownstreag e . . ~1x=" = ~ vhanst e 1 16) with
w thereb§/n pggcscltnr%ll¥ ﬁ?‘éel?gé&%éecm ltj%rtfaé‘}esgrlr%ﬂltn?ﬁlﬁmgﬁ,éhaglstrt%ﬂl?%% of the arrow
8. A flad generally dicebrdinghyétds & ptimedrytubjgeesf tHé)ptiesenphﬁ'bﬁtidmegrdwitw de of
-duct 3-segnent 12 and i s preferably nounted to a shaft 22 that is

at ably jdur Baimproved iime hB?fF ¢xhavst terming] havingan glectripgl atesenic motps drivan. ¢ ype

Fough sui{ anf sk MEGE i Sond WSarRiSRCEs il ap olf oBlfsboR WBALCS,

ere may be upper and Iovxﬁr cyli nfdgi cal portions that extend fromnear 8
e periphéty of the darpetheeqpject ef thepreseatinvention jsitp providg suchopn tmpeyedyct i on,
e -shaft d ' [ . d ' i St hat
ses t hr augh TS Reld ek ERlindtBabing 3R kGafic G Shikfor IREENATRE 2 | T
chani cal iy popetetidretd duickiy chahge the dariifer positior dmeith&Sbynadcliracllyecdntiot ehie

t{ chés 21 (FI G, 3), bej rovided tq di sconnect the, 12 control signal

oh the ehd hgsodaleéw e A through the e RopdaTBe BRetElifter st ood t hat ¢ he
hau t I nal shown ikppk l; e i I5k- shaped
ijgi d?ﬁan&%ﬂ as parti chglrl Iab&f\fhbﬁk} g?%ﬁ,‘%ﬂ@%&% ?E%%eezﬂ‘sle ré’mveg hﬁglﬁy

hausfj t elr3m nhoodextiausttenmitiairhaeing @o ekctricalvliwasonia inedtor drivew adtoatbd that chh by
ijvothhg a shaft that controls t farmunt of flow th ough t(§1e darrptgr duct .
e. 1 suchf t ypeestlyd f a5 8 refrdt I eXIsting Praymatic dapp o Whemsil thag

sued to (@Ar I iitrollértneddPnct be todiffed 36 amPsighiflgind &0 bbiaike 1B tbitrd] Bigndlt esent

vention is directed to an exhaust 19 termnal, it is neant to be

nsi &er ed6i n thabhahprevionsly controlled dhe anennayic actwyates canibe bsed tGovtwl the
corpgorated i unitary.exhaust. termnal, or can be installed in an.
hau%? Zlﬁduc%]?cqgfaqg; § 'ﬂ%?og’gﬁg‘éésnlafcflu % installed in a portion of the

haugt dugt of the fungetddotheraBject sftheprestitinv@ntidriifithe pidvisiondofelatively he .
esent invention, that the present inventjon 23 may be_incorporated in the

nstructildn ofimpleclectiinal danscritsyityehisibasithaeapahilityf placinghe damper fodd. 25

Ctom vl s ERTEAPRIAR SFaF TioRer Wl AS i, BENE) ployidine 20

tached t20 - 5an emergency fail safe capability.

OO OO0 —

) ' 22 Another object of the present invention is to provide an improved fume
23  hood exhaust terminal having a drive circuitry which is unique in its design and
24  operation and which is adapted to reliably drive the actuator motor while minimizing

25  the possibility of damaging the drive motor by continuing to power the motor when

26 the actuator mechanism has reached the end of its travel in either direction.
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~u~ 200z 1 the tubular segnent 12 by nounts 34 that are attached by

abl e .attachnment nmeans, 2 such as wel dnents, bolts) sheet netal ScigVv

he like. Referring to FIG 2, the 3 enclosure 26 also has a nﬁrfoﬂﬁtw
ge 36 that extends around the entire periphery 4 of the enclosure. This
ides a surface that is suitable for attaching the top plate 32 5 to the
endl osure by screws or the like. The shaft 22 extends upwardly through the

ottomwgl | 30 of thesanahaﬁamjem@ems&sinomhmogfaoﬁﬂeﬁiiﬂfptrév}eaalIy_
red 7 ultrasonic notor 38 having an output shaft 40. 8 The notor 38 is

USR60 ul trgsonj ¢ not or manuf.act ured by the Shinsei conpany 10 of Japan. The
or is a§60 _‘i"f%tcg?s“mpgg?r%ﬁ’é'Fé?é%o'gﬂm W5 and has a 100 rpm;ril

nmayi mum spged, With an Oidpdbjebtd bhd'Sivahtaesivilldtiie dpphRhbupohieadiy e dri ver
i s|12 al so- manuf actured by Shinsei and is Mdel D2060. The notor driver 42
ha$ a ;~~ 33 visllowirgdetailed descoiptions while referriog tacthe attashed drawingszidjwhich: t he
opgrating speed of the ; tor, 15 ferring.,again to.FI.G .1, the
appar at us |%ncl udes hol IW@@%Z@S qﬂdea‘ﬂﬁlw?ga g’é’“\ﬂﬂ%ﬁ%@“ﬁ%"?‘i%’r’?@ﬁy’%
opposite Sﬁdesthﬁkreﬁéhtmﬂii&{; flange 58, with the tubes 17 extending to a
trpnsmtter 60 ich feeds information relating to the differential 18
pressure a8ross the fl aFi§k 298a tapowiew taken gerferally atangdhelimg 2-310f EIG. ITland

controller use.g 19 this informmation to determ ne the proper air flow

thf ough the sd H%FFE‘“&E!"WFF_&“‘?B"W&RWH in which the flowis measured through
the segmenp 12 is not cpniFley @ldctaileRCeletrical Beiemalit didp@ari!iRQAking &Nt ON)
al®hotigh it is understood that many of such exhaust 2Z terminals often have
t hi/s gapabl| i tprefetred smbodithent af shareleciriend ciseudtay thahisusedte detegtpayer filurg 3

o B 08 o3 o P AR P P SRR A BRI Lt

Ci r-CL(Etrylghatin-}@,ﬁeﬁpl oyed 26 in the preferred enbodi nent of the present
i gventjion, 24 volts alternating current _(r .~~~ 7 ~u~ ~0~~ .) ~, .F a~
| J(VAE) is applied at lines 62 which connect to a power supply 64 and to
t e coil 2 of arelay 68. Th t RoNer supply 64 provides a
1% volits g?rect current 3 (Vm)ﬁgg%éggbv\%sgﬂ?g connected via lines 70 to a
cppacktor1pank 72 and tBroadlg sidtedythe presam irventih. is Birédted toah impaved funfer om a
f rre':Eood controller for causing clockw se d 6_count§£{;l ockw se noyement
of the not®r dgodexhgyst tamingl haying au eleptrigalulgsonic molgsdriviey actpatomfer |'j nes
7 arg cogpec I i 3l to
(o moup! br S0 g e Rgng UG of Padir (hifdculiting 1 Ror AARARE 86,1 ©.
t er mi ne$8 whexhast whet ofaapfame jwod: | The dtsired dlowe thsbughgthe exbaushrdpct ise f | ow
air 10 _thrqugh the termnal .to I Nt ai.n_the desi. face. el ocity. Wen
venent 1t RESRingd Ry & ifrelbod solRer R f noriE et 8o pBA B HE pRERR L o
e set 030t hgnveRiok. Meg\ﬁ@e&fim%ﬁ&as dfectedng a Flife NoUdlexbAust RrhiblHavinged as
[ Dg as the controller determ nes that danper 13 novenent is needed. Wen
WOVt age i 21 noen islschisabylirsonis, meter drvenoctyator ang sputep! giveuitry dor drivingfher
fosi tion if t he eeby mai ntai ned. 15 It shoul d al so be understood that the
Fopar at us~of ‘present invention 16 can be adapted to cause the actuator
fo fully 23 ose the danmTanihg nbwao ehecdrawings,ang @agiculhily IRIGS!, Sfaaie wodesul t
ny be desired if the danper is controlling the operation of an air 18

uppl y datber exhsustaterpianl ingicatsdgengrally sh 19:He shgyn incsifle giew anbecngrallyy

lonsi der a44 on j HreSin@ahng it.
ot typetd of ot ibulebucrsteplont BE iviée 50 AAPELY 1 p dndlrciminl
nvention. 21 The capacitor bank 72 preferably has a relatively |arge
IBapaci t ance, 22 such as about 0.2 farads, for exanple. The nobst inportant
onsi deration is that the 23 capacitdﬂ'?Z provi de sufficient power so that
he actuator can be noved from 24 whatever position it was to a preferred
osition which results in the danper being 25 noved to a fully open

Mosition. It should be understood that one | arge capacitor can 26 be used
Bt her than several small capacitors if desired. The opto-couplers 78 and




fles 1 W ~~ Z Uuu ~ao~ 1 conprise dual light emtting diodes 82 that.can . .

bEacti vated by an AC signal and 2 photo-transi stors which provi dei ag - Z

oj@put signal at either emtters. Mre particu 3 larly the opto-cqd HI ,UL7§BU

hj output |line 84 that extends to a clockw se control port 4 of the driver

4B whereas the opto-coupler 80 has output Iine 86 that extends to a 5

cint ercl ockwi se control port of the driver. 6 The automatic operation is

afilpi eved byl t he6, vathofovbthervby phissinghrotghcthié futt segment inaBedipdction 6fdle hirown t he

di ve nodule 42 via line 88 to normally closed relay 8 contacts 90 and to

nilk mal |y ofen 18 Ayflatgenerelly disk-shaped rigidhdarapes 20Gs pesitionsd drsidecof the ductt he

ciunt er cl ockw se of , 1 he dri AR e nt act s .are

cfihnect ed %0 t%egpﬁeg{ E%Hdelétpﬁlgmg%&enégsmno atsﬁéﬂg%& &EE} Sg‘?“é’ﬁ’s’m}’é“‘%ﬁd“ 80. When

pgwer fail s onpdipmetic 1dw fliétiRSprefrably PeflonfyibusHingd 20 bo® tRQUPéant lfvedr | Ve
dul e 42 so t%a?‘avol tage on ?i ne 8);3;&12 s appl iégﬁﬂto t he counterclegckwi se

plrt via tide reldaywiththeshatt exyendingithrough sgigblenpartires(npgshowm) irothe fubulsr t he

dﬁ

sired fully open ition. A swt 87 can ved.from.the 14 position
Fownto 6 FREREEE] A 8 ARl G e iR o 28 ik Rt i 8
dfrection, 715 #dmpée30, iRt maﬁbEﬁﬂmhmomf@aiaaﬁ@l F&‘ﬁ@ﬁd thad extend iffonfitap| d be
appreciated that a fume 17 1zood exhaust termnal for controlling gas flow

b an exha8st theperiphery of thedampendd, if desired.1lp eitherdynelof eonafriation, theshafiagd

shperior ogerational..characteristi nd,is reliable in it oper.ation.

e lse. of San iF BRI BoR preior eyl s 3he Bt gt BB ng 20
tpe danpenoi n §fftRe datpet 20| THAGaOR Bf 6 SHdR it MeBRanidallp bfeverted!REinGbrating i Ch
trgbutes 21 to its sinplicity and reliability of operation.

i tiConalllly, mére tlani90& withredasirical switchesl GYG o3)ibsing peovidedrte diseenneetibrii ment
5 sigpleyn its Sl O i ' 23 accurately control the
rrpef; pogFt i ocr?nfrgleség"rgg}glﬁ%‘ %%’r‘fg{r';s Jéycg?%'gént I nvention 24 includes

g rcuit ry1shi ch i s respostpuldaliobeanpersiosd thatithe exhaiso tepiniabshoba il BIGEr in a
P preferred position until power is restored to the exhaust termnal. _g_

~ a~~ 3fo~-shquig\nenbe limited &o,8 diskshapedasgid dargperapparficulariylustrated Rut 638 have
een sho 2 | B,eé;h | I . 3
odi f & cawgns?dgglagg?ﬁ% [ on%dsgtﬁgnigylafﬁﬁeag ﬁgtg 9@%@5§$§‘°§§S§P§ﬁﬁ°g“8‘r‘$ of
dr di nfiry $&i | byipivdting aashaft thatchntralsitheianatntad flowAhougis thetdamperisica r@he

JLeEetivae G e, TRde v g, depah S LamAS Al L and 2cope S of
a . QES : f g@; ! rsﬁczungfalf{a Be ﬂ,&_ﬁga&d G;Biﬂt @@&3@5@6@5 {nehtionlid Gir&RRARB AR Extidud NS, . ~a

19  terminal, it is meant to be considered in a broad sense, in that a damper construction
20  can be incorporated in a unitary exhaust terminal, or can be installed in an exhaust
21  duct, or can just as easily be installed in a portion of the exhaust duct of the fume

) ' 22  hood itself. It is within the scope of the present invention, that the present invention
23  may be incorporated in the construction of the fume hood by the manufacturer of the
24  fume hood.
25 The apparatus includes an enclosure 26 which has four sidewalls 28, a

26  bottom wall 30 and a top plate 32. The enclosure 26 is supported by and attached to
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..'Ww- Ai= WHAT IS CLAIMED IS: 1 1. A fune hood exhaust-terminal for
controlling gas flow in an 2 exhaust duct, conprising; 3 a duct s

.havi ng an upstream end, a downstreamend and an inner 4 56 7 8 Qa%g%ﬂh-fﬁﬂz
13 14 151 2 3 45 6 7 periphery; a danper disposed in said duct segnent
adapted to be rotated about an axis to vary the flow of gas passing through
sai d segnent between the range of approximately no flow and full flow as a
function ol t hhe abght segmenisi2tbyaountyc3dahit areattached by siitablelajtaghment méans,

ul trasonic_drive notor haviﬂﬁpa rotatabl e output shaft_ and a coggling means

f
for attach?ng sygh as Weldpentssbaits; sheet metplscresisperthelike RefaringdoFi5. Hdheng
adapt ed togbe JeLa6E by ?l(%éﬂé%lra'ec | vlégb dgl g858‘4h§?e -?egﬁ%&%m &b %intf?ggwti@g\?fe ?E)fit 'ng

di rections responsive e Sl gha el ng ap
circuit nmedns of die enclosure.i Tid$ proeidey esurfacethatds siitable foe anavhing theotop plases32i t S
output shaft to be rotated in one of, said cl %ckwi se and counterc] ockw se

di rect i ons? t o ttheccaclogyrs by serews or thedikae The gha s gpwardlygthrqugh thes honse
£ g ; . . . : Ui od
thereto. 25 ASPRR WAPIO R EdosuiClmkidftls £8P0 oh ARRAINPHACT ' o

circuit means ulifuePiic Hdtor 38dating 2 Pyt siefne. adapted to be connected to an
AC vol tage source and provide a DC voltage on an output |ine; det ecting

means conrfected to sai dhpaeer 38dparivenhyafivgmedyle Ryialingside The mpdier ate a
d ied; sl ' | f AC
M DS kB e ARGy DSBS

voltage at” the'in ower sug
r. . . ;B0 s; of Japan.. The motot isr.60;milliretér. size, dperates on/I2VDC and hdsa100Tpnin

) :.::: 11  maximum speed, with an output torque of 0.4 Newton-meters. The motor driver is
:f, 12 also manufactured by Shinsei and is Model D2060. The motor driver 42 has a
gﬂi 13 variable potentiometer 48 which can be used to adjust the operating speed of the
;_' 14  motor.

- 15 Referring again to FIG. 1, the apparatus includes hollow tubes 54 and
‘,E; 16 56 which are positioned on opposite sides of an annular flange 58, with the tubes
E 17  extending to a transmitter 60 which feeds information relating to the differential

g 18  pressure across the flange 58 back to the fume hood controller. The controller uses
19 this information to determine the proper air flow through the segment 12. The

20  manner in which the flow is measured through the segment 12 is not considered to be

21  aparl of the present invention, although it is understood that many of such exhaust

) 22  terminals often have this capability. It should also be understood that the flow of air

23  through the exhaust can be measured upstream or downstream of the tubular duct

24  segment 12,
25 Turning now to FIG. 3 which illustrates the circuitry that is employed

26  in the preferred embodiment of the present invention, 24 volts alternating current
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- i~.y .,;_, 8 anotor driver nodul e adapted to selectively ap
Foltage to said 9 drive notor in one of two ways responsive t&iﬂed@Lv%ﬁéﬁ
kKl first and second electrical 10 input control signals to cause its

jout shaft to selectively rotate in one of clockw se 11 and

nt er cl ockwi se directions; 12 an electrical isolation circuit adapted to
fei ve said first and second 13 electrical input control signals and said
Pdet er m ndd s{\yn@) isappliciit dines 62=which conriecito ApoweesupplyiGdrand tathe coit 66nd
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| iver 19 npdule to drive said nptor to nove said danper to a predeterm ned
gbsi tion i nSthe 20 eventCetrohsigualetiond fupe bepdeooptrollectos spusingeloskwissand nput

Y e d PovRr BBl RIS mbvenedt S HORP B0 Wpled S1rinG! 780 ofg N0 1 1

aim 2 wherein sal i cal” isolation Crrcul rrst

Jai d"first input control signal) said first light emtting diQde bejng

dper abl y 5 Bouptoppedss 19 WF?%Q“Plﬂi)’i&potquéii'?S inefreAl operation, $ir fyme droed centralles ¢

put contrgl sj e i ' aob 1 L Lk J i ' L4 11 NQg;
#d, 7 a segongjeg%?%‘!ccoupflgf ﬁﬁa‘%ﬁﬁgf gc;sgiedg%ﬁ%uiﬁ%h{dng%l &t‘%ﬁgm&sﬂo@gbi%}rmect ed
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i%esS $Ri d nibvementinhezded. WbaLrodtagd is notibieing aippliedfthe motobis stopped and thieo pl ace

ki da r in one of.a.fully open.and fully closed position in response

o sai-d 4ng‘gt e@?i“ﬁﬁ”??éﬁ‘r‘?g‘ 'igﬁ’«'fhi _afﬂja'g 'd predetermined signal. 1 5. A fune
ood exhaug§ terninal agedhehidARd bl inddratbdd tRat WipBiratu 6f tHe reddnt irt@ftionONe
dapaciftor 1s at |east about 0.2 farad. 1 6. A fume hood exhaust term nal as

def i ne{c‘i i n1&| aican be adapted torcayss the actuatordo fullyrlose thedlawpenin theeyens of apewer i cal

el ay “havi a,set  of normally clas ontacts 3 asset of ngrnally open
gont a(gl s, Sai dl?sé'l g’f/Cht?éiesﬁ'ét "3% edﬁléegldlf@eggrgg sr°°8§@g‘ﬁ% ﬂ‘ﬁ%??rg no%’agzﬂrd not or
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ictive, sard relay being adap provi de a predeterm ned one of said
i rst and Zlecond i nput dThaicapaciter bpukl 72 preferablypleas sarelativaly dargovapacitaice,ur e

bei\ng det ect ed. 7. Af ood exhaust_term npal as def.ined in claim®6
o e n' 2 Baonsish a8 2beptr Bradardar Thedrest FERpFapt FOTTIEBYe 8 0t figna s
ire appl i e t 0c3akHor?s ProviiedSuffGient Psthlr SotthatPihe defuBloFicRS Bel BV RSHRL S

24  whatever position it was to a preferred position which results in the damper being

25  wmoved to a fully open position. It should be understood that one large capacitor can

26  be used rather than several small capacitors if desired. The opto-couplers 78 and 80
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. sl owinan ¢

2 exhaust terminal for controlling gas aust duct has been shown and

1

F % e

18  described which has many superior operational characteristics and is reliable in its

i9  operation. The use of an ultrasonic motor driven actuator for angularly positioning
20  the damper in the terminal has been shown to be simple in design, which contributes
21  to its simplicity and reliability of operation. Additionally, the drive circuitry
22 employed in the preferred embodiment is simple in its design and is effective to
23 accurately control the damper position in a rapid manner. The present invention
24  includes circuitry which is responsive to a power failure to place the damper in a

25  preferred position until power is restored to the exhaust terminal.
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7  approximately no flow and full flow as a function of the angular position thereof;

8 an electrically powered ultrasonic drive motor having a rotatable output

9  shaft and a coupling means for attaching said output shaft to said damper axis, said

) E‘ 10  motor being adapted to be selectively driven in clockwise and counterclockwise
;gr 11 rotating directions responsive to selective drive signals being applied thereto;
2 12 circuit means for selectively energizing said drive motor to cause its
: 13 output shaft to be rotated in one of said clockwise and counterclockwise directions to
3 14  place said damper in a desired angular position in response to one of first and second
f‘j 15 electrical input control signals being applied thereto.
F
by
5
1 2. A fume hood exhaust terminal as defined in claim 1 wherein said
2 circuit means comprises:
3 power supply means adapted to be connected to an AC voltage source
) 4  and provide a DC voltage on an output line;
5 detecting means connected to said power supply means and being
6 adapted to generate a predetermined signal on an output line in response to the
7  absence of an AC voltage at the input of said power supply means;
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14  one of first and second input control signals to said motor driver module, and to

15  provide a predetermined one of said first and second input control signals to said
16  motor drive module in response to receiving said predetermined signal;

- 17 at least one capacitor connected to said motor driver module, said at
{ ) l; 18  least one capacitor being adapted to provide sufficient power to said motor driver
= 19  module to drive said motor to move said damper to a predetermined position in the

':[ 20  event of a detected absence of AC voltage at the input of said power supply means.

J
5 1 3. A fume hood exhaust terminal as defined in claim 2 wherein said
;F: 2 electrical isolation circuit comprises:
; 3 a first opto-coupler having a first light emitting diode connected to
4  receive said first input control signal, said first light emitting diode being operably
5  coupled to a first phototransistor and providing said first input control signal when
‘ 6 said first light emitting diode is emitting; and,
7 a second opto-coupler having a second light emitting diode connected
8  to receive said second input control signal, said second light emitting diode being
9  operably coupled to a second phototransistor and providing said second input control
10  signal when said second light emitting diode is emitting.
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1 4, A fume hood exhaust terminal as defined in claim 2 wherein said
2 circuit means energizes said drive motor to cause its output shaft to be rotated to place
3  said damper in one of a fully open and fully closed position in response to said
4  detecting means generating said predetermined signal.

1 5. A fume hood exhaust terminal as defined in claim 2 wherein said

2 atleast one capacitor is at least about 0.2 farad.

3

;

‘1 1 6. A fume hood exhaust terminal as defined in claim 2 wherein said

’g 2 detecting means comprises an electrical relay having a set of normally closed contacts

’;’ 3  and a set of normally open contacts, said relay being connected to a power output port

" 4  of said motor driver module, said port being connected to said electrical isolation

_é 5 circuit via one of said sets of contacts so as to provide power to enable said electrical

b 6 isolation circuit to provide said first and second input control signals to said motor

g 7 drive module when said AC voltage source is active, said relay being adapted to
8 provide a predetermined one of said first and second input control signals in response

‘ % to a power failure being detected.

)

1 7. A fume hood exhaust terminal as defined in claim 6 wherein
2  each of said first and second electrical input control signals are applied to said motor

3 driver module at predetermined input ports.
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L S$10% & ()-s s$109@) T& () -5 S$10%B) $& () - leOlPlaldlrrle 25bA310° )"

0%D) & ()2 @rehyhagaaley ¢oil @r&bw@p@c@d-to ¢2id A6 woltage source, said coil bemg

b () 3 dstylociibarediiied oot ol SR LA o
S ) l>(4) . eAtWaAfEsk Az%A&Qa/s'?% ﬁ%m&%sﬂ &hén said Aﬂ;@&éﬁew&r&émaétﬂ%ﬁsald%r()
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0ozs () - VI3 0, 100 & *10% & 10% &
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9_ j,' 100’/ 0) " & ) - ultrasonic drive motor operates on a voltage of about 12 VDC, has an output torque

) g 3 of about 0.4 Newton-meters.
i
i
sl
“’ 1 10. A fume hood exhaust terminal for controlling gas flow in an
- 2  exhaust duct, comprising:
5 3 a duct segment having an upstream end, a downstream end and an inner
u E 4  periphery;
! 1::: ) a damper disposed in said duct segment adapted to be rotated about an
6 axis to vary the flow of gas passing through said segment between the range of
7 approximately no flow and full flow as a function of the angular position thereof;,
- 8 an electrically powered ultrasonic drive motor having a rotatable output
i ) 9 shaft and a coupling means for attaching said output shaft to said damper axis, said
10 motor being adapted to be selectively driven in clockwise and counterclockwise
i1  rotating directions responsive to selective drive signals being applied thereto;
12 circuit means for selectively energizing said drive motor to cause its
13 output shaft to be rotated in one of said clockwise and counterclockwise directions to
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