cong hwdng, nhwng dwdi gidi tAn nay, kha nang cong suét gidm di rat triét dé va driver ting sy dao
ddng dot ngdt.

Hai thiét ké phé bién déu goi chung 1a scoop (céi xéng) di trén hai hinh thirc hoi khac nhau.
Mbt cai bao gdm mét horn udn cong twong tw nhu thiét ké trong hinh 9.7. Cai khac la thung loa
hwéng xa truc tiép ma cép hwéng xa phia sau c6 moét horn xép kha dai trong mét thung nhd gon
(twong dbdi) nhw trong hinh 9.4-D.

Trong sb nhirng thiét ké horn tan sé thap hiéu qué va nhd gon hon xtr dung moét driver cone /
voice cone, da san xuat nhw trong bai viét nay, phan nao gidng véi thiét ké thé hién trong hinh 9.7
chao ban dau tién trén thi trieong véi tén thwong mai "Turbobass." Day l1a mot thiét ké tAn sb thap véi
mot horn cong dwoc can bang tré khang am cla ca horn va khéi lwgng khong khi bao boc phia sau
né. Wu diém cla phuong phap nay la cho phép thiing loa twong ddi nhd, trong khi van cho ra dap tan
thap tuyét v&i ma khong bi khuyét diém sut gidm dap ng dé qua nhanh do cbng thoat hoi gay ra.

M6t phwong phap tiép can cé hiéu (ng cao cip va nhé gon, mé ta trong hinh 9.33 va lan dau
tién co trén thj trwong véi tén thwong mai "Manifold Technology" x&r dung dwdng dan dai gap trong
thing loa, két hop véi huéng xa mat trwde. Thiét ké nay x&r dung bdn driver, né doi héi sé lwong
power amplifier dang ké dé phat huy tiém nang cla né tbi da. Khen thwéng, vi né cho ra tan sé cudi
thap rat I&n trong kich thudc twong déi nho.

Chéc chén la hau hét thiét k& W bins va loa thiing kin dwong dai, déu cé tan sé rat thap hiéu
qua nhét, x&r dung twong ddi chuan, horn tan sb thap dwoc thiét ké tét, thich nghi véi mot driver
servo-driven ddc nhét.
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Hinh 9.4

Vai mau thiét k& horn gép tan sé thap cb dién.Thi du A, B, va C thwdng goi la W-bins, mac du B va C
that sw phu hop vai tén chinh thire. Thi du D, thuwdng goi la scoop, két hop nguyén téc cta horn gap dai
(a6i v&i dap (rng tAn sb rat thap) véi mot bd hwéng xa truc tiép (ddi véi dap ting mé rong trén 125Hz
hay hon).
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Hinh 9.5

Vai thiét ké horn tan
sb th&p cb dién.

(A) Altec 816 (mini-
voice clia nha hat), ké
tw thap nién 1960 va
van thuwéng gap phai
trong linh vwc nay.

(B) JBL 4560, dwoc
goi la loa Bin Perkins;
(C) Forsythe (EAW)
15"
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(A) >
(B) 5'-0"
Hinh 9.6 a

Hai thi du vé& horn double-driver low/low-mid.

(A) Forsythe 15" déi. Loai nay la mét trong nhi¥rng horn LF hai driver di dong dAu tién, c6 rong réi trén thi
trwdng vao dau ndm 1970.. Truwdc d6, thiét ké nay Ién hon nhidu (chang han nhw Altec A-4 va 815, va JBL
4550) phu hep cho lap dat cb dinh hon, va nhivng dang I&n twong tw nhw vay van con ban trén thi trwéng hién
nay.

(B) Thiét bi Community Boxer series low-frequency. Thiét bi nay dic biét thich rng cho driver 15” hay
18". Thung loa két hop mét horn bang sgi thiy tinh bén trong vé boc béng gé. Ban than horn nay dan dan thu
hep tlr mdt hong quanh miéng hinh chi nhat, két qua 1a loai thiét ké nay gia tang hiéu suét dang ké&. Do sau Ién
hon va dé loe mé réng hon dap rng véi tAn sé thAp hon mét chut so véi thiét ké khac cla loai nay (xem thém
hinh 9.11).
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Hinh 9.7
Horn cong tan sé thap.

(Hinh trai) M&t cat ctia horn cong
twong tw nhw thiét ké Turbo-bass ®.
(Phai) M6t thiét ké co ban khac ddi khi
con goi la xéng (scoop), cé mét horn ngan
hon so véi thiét ké thé hién trong 9.4-D.

(A)

(B)

Crossover, khai niém co ban
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Hinh 9.8

Phasing plug (chén sw dinh
phase)

Loai phasing plug cung cap sw gan
két trong sw phat trién mét séng &
nhirng tan sb cao cua giai tan an
dinh hoat déng cla horn tét hon va
driver chiu tai tét hon.

Horn Mid-range v¢&i phasing plug
(12"/ 300mm, 10" / 250mm, va 8 "/
200mm thwdng xt dung nhiéu kich
c® driver). Mot tiém ndng thwong
mai khi x&¢ dung nhw minh hoa & day
la phat tan hoi hep & nhitng tin sé
cao cla giai tAn hoat dong . (B) Hai
driver low/low-mid v&i thiét bj VHF
trong phasing plug. Thiét bj high-mid
trong hinh minh hoa thwong dwoc
bao gdm trong thuing loa full-range.
Loai thiing loa nay sé& bat budc cé
moét loa siéu trdm (sub-woofer) dé
cai tién mirc thap dwai tAm anh
hwéng cta né. Nhirng loa siéu trdm
néi chung tiép quan bén duwéi diém
crossover 80-160Hz, tuy thudc vao
thiét ké. M6t thi du tuyét voi vé
phwong phap nay la loa Community
RS-220/660/880 (hoi khac voi driver
hién thj & day).



Mang phan chia tan sé, goi la crossover, la khia canh co ban quan trong dé thiét ké va diéu
khién loa. Nhw da dé cap trong chwong 1, crossover cé thé c6 hai hinh thirc co ban. Crossover thu
doéng (passive) (high-level) dwoc thiét ké dé hoat ddng & output clia ampli cong suét, va thudng tich
hop vao trong thiét ké thung loa. (Kiém tra thong sb k¥ thuat clia hang san xuét, néu chi cé6 mét hay
hai jack cdm khong c6 nhan trén thung loa full-range cé hai hay nhiéu thiét bi loa trong né, thuwdng cé
thé gia dinh né da bao gébm mang crossover thu dong (passive) trong thiét ké).

Crossover chi dong (active) hay dién t-electronic (low-level) dwgc chén vao dwdng tin hiéu
trwé'c ampli cong suét, cung cap cho nhirng channel ctia ampli cong suét tirng output riéng biét. Sw
lwa chon gitra crossover chd dong hay thu déng quan trong & nhirng diéu sau day: Crossover chi
doéng thwdng hiéu qua va linh hoat hon. O hé théng cap do thap hay vira phai, crossover thu déng, it
tén kém va dé xt dung hon.

Loa full range 2 way va 3 way nhé gon thuwdng duoc tiép thi véi crossover thu dong noi bo.
Mot s6 cung cAp nhiéu tuy chon dé& bd qua mang thu ddng va cé thé tiép té riéng ré cho tirng driver.
Kha nang vé chét lwong va strc manh x( ly cGa crossover thu dong déng vai trd quan trong trong am
thanh téng thé. N6 c6 thé c6 mot am thanh chét lwgng cao hon véi driver chat lwong khiém tdn va
crossover dé dang dat chat lwgng cao hon nhirng cach khac (driver tuyét voi va crossover gia ré).
Ddng thoi, vai crossover thu ddng c6 thé bi bao hoa truwéc khi dat dén cong suét ctia chinh driver.
Crossover thu ddng c6 cong suét rat cao thwong kha Ién va nang.

Théng thwérng, dé san xuat am thanh full-range chét lwvgng cao, bat budc phai cé nhiéu
crossover chil ddng va nhiéu bd khuéch dai cong suat. Hé théng co thé thiét ké dé mot crossover chi
dong xw ly tAt ca diém crossover, hay vai cai. .

Trong hé théng high-output, crossover thu déng néi chung hiru ich nhat trong quy trinh
chuyén tiép vao horn tan sé cao hay super-tweeter. Trong truéng hop nhw vay (nhw trong hinh 1.7),
sé& dung crossover chi ddng cho nhirng diém crossover t&¥ low dén mid-range hay low dén lower-mid.

Thiét bi crossover lién quan dén hai hay nhiéu bd loc (filter), xac dinh giai tAn s nao dwoc
nhan ban I&n b&i méi thiét bi loa. Mbi diém crossover (diém giao nhau) lién quan dén mang low-pass
va high-pass lam viéc cling nhau dé gi6i han rat nhiéu giai tin hiéu d&c biét sé giri dén cho méi
output.

Y twéng v& mot band crossover dirng lai & mot tAn sé cu thé va don gian 1a khéng cho phép
bt ct tin hiéu nao vuwot qua tin sb d6, thworng goi la bo loc tuweng da (brick wall filter). Mac du nhirng
k§ sw am thanh kinh nghiém da cwdi rat nhiéu vé quan niém tuong loc, ly tuéng ly thuyét nay khé thé
dat trong thé gi¢i thwe mac du vai mach hién dai da dat dén gan dang ngac nhién.

Do dbc cta crossover ludn thoai thodi, nhitng dd déc nay xac dinh bang mach dién, va cé
khodng cach 6dB. Do déc crossover thwdng gap la 6dB/octave, 12dB/octave, 18dB/octave,
24dB/octave, hay twong &ng la 1st-order, 2nd-order, 3rd-order va 4th-order. Mot crossover
6dB/octave thu dong lién quan dén cudn cam (coil) va tu dién don gian, cé nhirng théng s phu hop
v&i tan sé crossover va tré khang (impedance) clia nhirng driver. Loai cao cAp hon hon lién quan
dén mach ngay cang phurc tap. Mach loc déc biét dwoc thiét ké cao dén bac thir10 (60dB/oct), ngay
ca bac cao hon déi khi cling duwgc xir dung (phd bién nhét 1a xtr dung két hop véi bd chuyén dbi
digital-to-analog dung cho thiét bj hiéu ng va delay line).

Nhung hién nay crossover hiém xt dung bd loc trén 24dB/octave. Twong lai sé ra sao, ai biét
dwoc? Crossover digital tai gido trinh nay dang bt ddu dwoc ban trén thj treong cé d6 déc 1én dén
90dB/octave (loai twdng gach nghiéng tilted brick wall), va né van con dang dwoc tranh luan 1a c6 can
hay khéng nhirng d6 déc triét dé 1a lgi thé dang ké (méc du driver tAn sb cao chéc chén thich né).

B6 loc crossover dd dc cang cao, cang it cé sw chéng chéo trong khu vuc crossover. C6 lién
quan t&i vai yéu t that té & day. Viéc ha thap do dbc, it bao vé driver trong gidi tAn thap nhét, noi né
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dang cé nguy co bi ap luc (overstress) va chdng chéo I&én nhau nhiéu hon trong giai gitra nhirng giai
lan can. Trong khu vc chdng chéo, ddi khi rong dén vai octave, trong nhiéu trwérng hop, hai giai cé
thé can thiép vao cong viéc ctia nhau. Mat khac, dd déc cao c6 nhiéu khuynh hwéng dich phase
nhirng tin hiéu output cGia nhirng band lién k& va trong khu vuc giao nhau (crossover). (Bé lam cho
van dé phurc tap hon, sb lwgng dich phase con thay ddi theo tan sb).

Do déc crossover tiéu biéu cho pro-sound la khoang gitra 12dB / octave va 24dB / octave.
Loai nay thwdng dung do déc crossover 24dB/octave cung cap sw bdo vé tét nhat cho driver dugc
dung & mac dd cao (high level), va la tiéu chuan hién hanh dbi véi hé théng cép cao. (6dB/octave thi
khong thda dang cho tat ca, nhwng lai la co ban cho cac hé théng prosound ré tién, va trong nhiéu
trwdng hop khong thé trang bi bao vé day da cho cac driver tAn sé cao). Mét lgi thé khac cha swon
déc la n6 cé thé dung dé bao vé driver tan s low va low-mid trong thung loa, chung quanh diém dbc
xubng trong gidi htru dung thap nhat. Mac du dd dbc 24dB/octave trong bai viét nay coi nhuw 1a tiéu
chuén cho cép dd cao nhat clia hé théng chat lwong cao, thiét bi 12dB va 18dB/octave cling dwoc
duing cho nhiéu muc dich, v&i két qua tai nghe déu chap nhan hau hét (va doi khi tét hon). Mot yéu té
chinh lién quan dén ly do tai sao nhw vay 1a sy lién két twong déi ciia nhivrng driver, déi pho that
nhanh, s& ban dén trong nhirng thdo luan di kém v&i hinh tir 9.43 dén 9.45.

Crossover kiém soat xt ly (Processor-controlled crossover), c6 san t vai hang san xuét voi
gia twong dbi cao, thiét ké x&» dung diém crossover ndi (floating) dé thich (rng gan nhw tirc thdi voi
nhirng thay déi ndng dong cla chwong trinh b4t c& khi nao hé thdng gan dén téi da kha nang cla no.
Day 1a nhirng phan sé tiép tuc mé ta trong chwong 14.

Crossovers, cach xtr dung co’ ban

Nhirng tin sb crossover co ban dwoc lwa chon dé x&r dung trong mét tng dung thay dbi kha
réng, doi khi cling 1a van dé s& thich ca nhan. Hiéu qua lwa chon nhirng diém crossover dién ti lién
quan dén vai can nhac:

1. Puwong dap tuyén tAn sb clia méi thiét bi, gi¢i han tan sb thap va cao that té cla cac thiét
bi binh thwérng hep hon gidi dap &ng tan sb téng thé clia n6 da trich dan kha nhiéu. Théng
thwdrng, mirc d& nghi tAn sb crossover thap nhét (trich din ctia hang san xuét va gira nhirng
thiét bi tn sd mid va high) xac dinh nhirng diém crossover thap nhat tuyét déi nén dung. Phd
bién, cho du kha hop Iy khi xt& dung nhirng diém crossover cao hon, vi nhitng ly do trong 2
va 3 dud¢i day.

2. M(rc output yéu cau. Khi nang tan sé crossover tai bang théng cudi thap (low-end) ctia mdi
thiét bi I&n, cong suét output clia N6 c6 khuynh hwéng tang 1én dén mot diém nao dé. Diéu
nay sé thao luan trong hinh 9.19 va sau dé trong chwong nay.

3. M6 hinh phat tan (dispersion pattern). Théng thwdng, khi nang nhirng diém tan sb
crossover & low-dén-mid va mid-dén-high 1&n, nhirng giai tan sb crossover tién dén khan gia
xa hon sé c6 khuynh hwéng hoi tdng. (mac du, cé thé cé sw thda hiép vé chat lwong am
thanh & day vwot qua mot diém nhét dinh). Diéu nay cé thé hoi lam moi cai réi tung 1én, va co
thé thay dbi dang ké véi nhirng thiét ké thiét bi cé ciu thanh khac nhau. Xem xét nay sé thao
ludn thém sau trong chwong nay.
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Hinh 9.9

Ba loai b loc co ban
N twong ng véi mrc
6dB per octave N out low, mid va high
clia moét crossover ba
v 1 way. Nhitng tan s
N\ that té sé khac nhau
20 50 100 500 1k 5k 10k 20K  tuy tirng hé théng,
tuy thudc x&r dung
loai thiét bi nao. Hang
san xuét khuyén céo
phai luén chu y dén
tan sb crossover t6i
thiéu. D6 dbc sé thay
12dB per octave X ddi theo crossover

: N dang x&r dung. Trong
/ N\ hé thong ly twdng

\ héa, nhivng am thanh
output ctia thiét bj
phéi hop lap day
"khia V -notch" 3dB &
diém crossover.
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Nhirng diém crossover duoc lwa chon trong bat ky hé thdng nao di nhién phu thudc rat nhiéu
vao viéc thiét ké thiét bi. Diéu quan trong Ia hiéu chi dan cta hang san xuét vé nhirng tan sb
crossover nay. Théng thwéng, cé thé di chuyén an toan dén tan sb cao hon so véi chi dan cua ho,
nhwng hau nhu khéng bao gidr thap hon. (Xem, thi du & hinh 9.19, 9.30 va 9.40.)

HAu hét nhirng thiét ké crossover chl ddng (active) (va nhiéu loai thu dong passive) cé kiém
soat thay d6i mirc dd cho méi band. Nhirng cai hivu ich thém la 1am can bang hé théng dé diéu chinh
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gain cho nhirng power amplifier khac nhau, nhitng khac biét vé& hiéu qua cua thiét bj loa, va ciing dé
diéu chinh hé théng theo y thich. Trén that t&, nhirng nim nay hoat déng nhw mét dang EQ shelving.
(L&i canh bao quan trong & day. Néu dung bd limiter trong dwérng dan tin hiéu trwdc khi dén
crossover dé bao vé loa, sy kiém soat nay cé thé 1am triét tiéu hiéu qua ctia nd. Nén thiét lap (set)
ngwdng limiter (hay thiét 1ap lai reset), hay ghi nhé didu nay. Ly twdng nhat, limiter d& bao vé hé
théng can phai cai d&t trén méi output clia crossover).

Xem thém vai hinh minh hoa & phan cubi cung chwong nay.

M6 hinh kiém soat phat tan va hwéng.
(Dispersion and Directional Control)

Phat tan (dispersion) dung dé chi kha nang cla thiét bi phat tan cac &m thanh vao mét géc
nhét dinh (hy vong sé& nhét quan). Pattern control d& cap dén kha nang gilr output trong pham vi mét
goc dd nao do, néi cach khac, cling ngan chan sw phat tan qua xa ra ngoai. Trong khi thuat ngl nay
thwdng dung thay thé cho nhau, cé6 mét sy khac biét tinh té nhwng dang chu y, sé giai thich sau.

Chuy:

Nhiéu hang sén xuét xt dung thuat ngi¥ "phat tan-dispersion” kha hop ly dé néi vé nhitng géc
doé bao phu danh nghia cua thiét bj hay loa full-range. Thuét ngi¥ "danh dinh-nominal” vé co ban cé
nghia la "nhiing cai ching ta chon dé dét tén cho né".

Tai sao phai cb cung cap phat tan can bang va kiém soat nhirng mé hinh?
1. Vi néu vay, chat lwong am thanh cé tinh nhat quan qua nhirng géc da chi dinh cla thiét bj.
2. DBé giup tranh bj feedback.
3. Bé hd tro trong viéc gidm tiéng vang qua nhiéu tlr vach bén va tran.

C6 thé hivu ich khi hiéu vé cac yéu td co ban cé lién quan & day. Mot kién thirc day dd vé né
c6 thé hé tro trong viéc lwa chon thiét bi phi hop va vi tri clia né theo cach tét nhat cé thé. Loi giai
thich hoi dai dong sau day c6 thé hivu ich cho ngudi doc, 1a nhirng ngudi dang cb gang cé tAm hiéu
biét vé nhirtng mé hinh dinh hwéng cla sw phat trién séng am thanh.

Tbc dd am thanh phat tan ra bén ngoai (~ 340m/sec., 1130 '/ gidy.) la ty 1&é gan ding ma tai
do hat khéng khi phan (rng véi nhirng thay déi trong ap lwc tir nhikng cai lan can né & cap do vi mé.
(Piéu nay do dd co gian va mat do cta khong khi, hai yéu t6 sé xac dinh tbc d6 ciia am thanh trong
bt ky vat chat nao ban chon). Trong chét 1dng ciing gidng nhuw trong khong khi, nhirng phan t& nay
sé& ludn lam hét strc dé tim trang thai can bang, hay can bang lwc lwong gitra nhau.

Hay nh, tan sé khac nhau vé co ban hoat dong riéng biét, ngay ca khi cone hay mang loa
dao déng trong mét dang séng phirc tap (chwong 2). Néi cach khac, mbi tan s6 nhan ban thanh mé
hinh riéng biét ctia riéng né. Trong sw phat trién cGa séng, ngay lap tirc, chung quanh ngudn am
thanh, 1an lvot & ngoai xa, tap hop nhirng hat tdng co hdi diéu chinh hwéng, trong do sy thay déi ap
lwc dang lan tda rong, trong gi¢i han duoc thiét 1ap béi ciu truc vat ly chung quanh. Vwot qua buwéc
séng lan ra ngoai t ciu trac vat ly, séng sé& cé khuynh hwéng tiép tuc di theo mé hinh da thiét 1ap
cho mdi tan sb cu thé.

LAy thi du, bé huwéng xa trong mét thung loa c6 kich c& khiém tén. O tn sb thap, hwéng
chuyén ap luc gitra nhirng hat khéng khi cé co hoi bé gap hoan toan quanh bé réng ctia c4u tric vat
ly, nhd hon nhiéu so véi buwéc séng da tao ra. Vao luc hwéng cone loa ddo ngwoc lai, nhirng hat
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khong khi xa nhat van dang trai qua ntra dau cla chu ky, da phat tan mé hinh ctia né ra kha nhiéu
loai ddng dang. Day la ly do tai sao tan sé thap c6 khuynh hwéng thanh ra da hwéng, nhivng séng
chuyén ap luc di ra moi hwéng.

O tan sb cao, ap luc tlr cac hat 1an can dén nhirng bén can tré sy phat tan bay ngang, budc
hau hét nang lwong téi lui dé di nhiéu hon hay bét hwéng truc tiép ra ngoai doc theo truc. Diéu nay 1a
do diém & xa nhét cia nhitng buéc séng dau tién twong ddi gan véi loa. Mdi hat cé rat nhiéu hat lan
can vé phia bén (trai, phai, trén va dwai), ciing ¢b géng diéu chinh vé&i nhirng thay déi ap luc. Trudc
do, nhirng hat cé co hdi dwa nang lwgng clia né ra phia ngoai hai bén, né da bj hut tré lai trong nira
th& hai (giai doan mé& rong) cla chu ky. Vi vay, né cé khuynh hwéng cung nhau hic cung mét hwéng
tri chung quanh ria bén ngoai, c6 nhiéu dB bén dudi, va dem nang lwong clia né trén truc kha truc
tiép. Giai thich, day la ly do tai sao xay ra beaming (thay d6i dot ngét) & tan sb cao (hinh 9.15). Véi
cai gi d6 gibng nhu bd hwéng xa don gian, nhirng tan sé cao hon sé& cé md hinh hep hon.

Vi vay, trong diéu kién kho, nhirng tan sb thap cla giai tn thiét bi cé khuynh hwéng lay lan ra
qua rong, trong khi tAn s cao nhat trong giai cia mét thiét bi c6 khuynh hwéng phat tan ra khéng du
xa.

Théach thirc dat ra sau do, la cling khéng cé sw phat tan qua nhiéu 1an khéng c6 nhivng am
thanh tan sb cao wa thich. (Diéu nay di nhién ndm ngoai thach thirc co ban dat dwgc am thanh dé
nghe va tai tao chinh xac). Vi vay, nhirng thda hiép co ban & day xoay quanh sy can thiét phai gidi
han sw phat tan ra ngoai & gidi dwdi béng théng da an dinh cla thiét bi, trong khi tao sy phat tan du
tai tan s cao nhét clia béng théng dé. Diéu nay bao gébm nhirng buéc séng khoang ty Ié 20:01 v&i
hé théng 2 way dién hinh, trong nhitng trwdng hop nhiéu hon, 1én dén 40:1 (mot giai rat nang). Véi
hé théng ba way, diéu khién mé hinh hiéu qua & giai mid va high van con cai gi dé thach thirc ky
thuat, nhwng theo mét ty 1& 10:01, nhirtng bwéc séng & giai mid va high 1a mét dinh dé dé quan ly, da
xt ly tét bdi vai hdng san xuét hién nay .

Trong giai tAn sb rat thdp cta phé am, chuyén nay thwdng vé ich, tham chi da cb kiém soat
nhirng mé hinh, vi né s& ddi hai thiét bi tan sé thap (hay mot chdng nhiéu thiét bi tan sé thap) vao
khodng 30 feet hay hon (tdm hay chin mét) & ca hai chiéu cao va rong. Vi vay, diéu nay thuéng duwoc
chap nhan nhu la cai gi d6 chi can xay ra la dwoc. Nhwng chung quanh gidi low-mid, né sé tré thanh
mot dinh d& hop ly hon rat nhiéu dé cb gianh dwoc nhitng loi thé cho su kiém soat mé hinh hiéu qua
(xem thém hinh 9.16 va 9.34).

Bay gi®, xem xét tirng loa horn tan sé6 midrange va high dé c6 gjai tan sb hiéu qua khoang
10:01 (thi du: ~ 300Hz-3kHz). T quan diém thiét ké vat Iy, nhu cau gil tan sb th4p twong dbi cho
band d chi dinh cta thiét bj phat tan ra qua xa, dwoc thwe hién bang loa horn cé cAu trdc bén ngoai
I&n hon.

Nhu cau phat tan nhirng tan sé cao nhat & mdi band cla thiét bi, néi cach khac, dé tranh tao
ra beaming, tuy thudc vao thiét ké, bang dwdng db thi nhd hon, swon ria hay khe cach xa hon vé
phia hong loa. Déi v&i nhirng tan sé nay, mot khi da thiét 1ap md hinh cho né, né cé khuynh huéng it
bi anh hwéng b&i ciu tric cta loa horn I&n hon, ngoai trir & nhivng canh bén ngoai ctia mé hinh, noi
né bi phan xa tré lai vao nhirng géc béi nhirng bé mét bén trong cua loa horn I&n hon.

Théng qua gilra giai tan sb cua thiét bi, dwdng biéu dién duwoc thiét ké dé cé thé kiém soat
cac mo hinh theo cach phu hop nhét (diéu nay ciing lién quan dén vai thda hiép k¥ thuat). Khong c6
horn nao hoan hdo, nhwng hién nay cé nhiéu thiét k& mé hinh phat tan kha thdng nhét qua giai tan da
an dinh cla né.

Tuy nhién, véi thiét k& horn mid hay high loai nhd gon, dung trong nhiéu hé théng lwu dong,
mé hinh ¢6 nhirng bién thé ma nguwdi x&r dung can phai nhan thire duwgc. Trong hé thdng hai hay ba
way dién hinh, thueng co sy thda hiép ctia md hinh hwéng xa thwe hién tai nhirng diém crossover.
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C6 |8 cach quan trong nhat nay anh hwéng dén ngwdi van hanh cta hau hét hé théng dang & trong
khu vic crossover dan dén murc high, sé giai thich sau.

Hinh 9.12 gi6i thiéu hai phwong phap trinh bay nhirng dac tinh dinh hwéng cda thiét bj trén
dd thi. Sw khac biét chinh gita linh vuc loa hai way hay ba way (nhw trong hinh 9.1) va thiét ké cho
phong Ién hon hay hwéng xa nhiéu hon 1a trong mé hinh dinh hwéng ctia mid va high. V& mat huwéng
xa trong moét hé thdng di dong dién hinh, sy khac biét nay cé khuynh huéng quan trong nhét trong
mét cét doc (xem hinh 9.10).

Trong h&u nhw tat ca ng dung, md hinh theo chiéu doc khoéng 30 - 40° sé thich dang hon,
da dé bao phu toan bd khan gia, nhw minh hoa trong hinh 9.10 (trong nhiéu trwdng hop 20° sé thich
hop hon). Vwot ra ngoai khoang 30 - 40°, sy phat tan doc bd sung c6 khuynh hwéng phéng 1én phia
tran nha va doi xudng khan gia phia trwdc khién ho phai chiu am lwong clia nhivng giai tAn d6 qua
murc va / hay khéng phat tan toan bd nhirng gidi di sau dén khan gia xa hon. Vi vay, trong hé théng
di déng ly twédng, mé hinh theo chiéu doc cé thé gan bén 30° hay 40°, véi loai mé hinh ngang théng
thwong nhét, tr 60° va 90°, tuy thudc vao thiét ké. Lwong phat tan theo chiéu ngang phu hop (va
nhiéu hon nira) hién nay dé dang dat dwoc vé mat ky thuat. Nnwng né doi héi phai chdng mid-range
va high kha cao dé thuc hién viéc kiém soat mé hinh ly twéng chiéu doc, do d6, da thyc hién vai thda
hiép chung. Nhirng loai thda hiép sé& xt ly thém phan nao & trong chuong nay trong nhirng chu thich
di kém hinh 9.38.

Huwéng dan chung dwoc chap nhan trong trich dan théng sé ky thuat ctia mé hinh dinh
hwéng & nhirng tan sb cu thé la dung géc dap (ng gidm 6dB bén dwdi truc hdi dap. Théng thudng
khi cong bd théng sb k¥ thuat, hang san xuét sé& néi chung chung vé mé hinh dinh hwéng danh nghia
nham gian di viéc tiép thi va x& dung.

Thiét ké horn mid /high (Mid / High Hom Designs)

CAu hinh horn co ban, trong that té da xt dung rong rai trong nira thé ky qua, la cta mot
horn ham s& mii hay c4p sb nhan (exponential). Hinh 9.2 cho thy nhirtng dwdng biéu dién loai horn
nay.

Hinh 9.11 cho thdy mé ta cla horn tron theo cip sé nhan. Thiét ké nay cho thay né x& dung
chd yéu nhu mét horn tan sb cao. Pay Ia loai horn phat tan ra hinh gan nhw hinh nén. Mé hinh hinh
nén véi loai horn nay déi khi rat réng chung quanh nhirng diém crossover (thuwéng 1a 800Hz - 3kHz)
va dwoc thu hep theo tan sb, c6 khuynh huwéng phat trién lwong beaming tan sb cao. Pay la loai horn
c6 thé thay dung trong loa monitor san kh&u & nhirng vi tri microphone cé dinh.
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Hinh 9.10
Yéu ciu phat tan dién hinh.

(A) TAm nhin bén ctia phong thwe hién dién hinh, noi
pham vi bao pht theo chiéu doc can thiét chi khodng
15° dén 30° (trir khi sdp xép chd ngdi nghiéng hay loa

60" to 120° . .
treo khéng cao lam).

(B) TAm nhin bén ctia mét mé hinh phat tan tAm gan,
© noi ¢b y x&¢ dung mét mé hinh réng hon theo chiéu doc

(C) Phong dién hinh, tAm nhin trén xubdng dwéi.

O day, sw phat tan theo chidu ngang can phai & gitra
khodng 60° va 120° noi chung, tuy thudc vao phong.

Lwu y: Y twéng vé mot hé thdng loa phat ra xa (long
throw), nhw da néi, dang la mot van dé lam sao thiét ké
hé théng ky lwdng dé tap trung nang lwong sén cé cla
nhirng driver co thé theo mét hwéng nhét dinh, theo ca
hai, chiéu ngang Ian chiéu doc. Viéc ha thap tAn sé ma
ching ta mong doi dé phat tan mirc d6 cao, phai cé
nhirng thiét bi I&n hon.

Bang cach tang ty |& loe va dung miéng rong hon, nhuw trong hinh 9.11-B va D, su thay déi
mé hinh cé thé gidm dang ké, mac du diéu nay ciling lam gidm tai cGa driver, doi héi mot diém
crossover cao hon vé&i moét driver cu thé (va VHF (very high frequence) beaming van con hién dién &
day ciing van dwoc). Thi du tuyét v&i vé phuong phap nay thay trong loai loa Meyer UM -1 thé hién
trong hinh 9.11, trong d6 driver vwot qua bén trén tan sb c6 thé xtr dung téi thiéu cta driver gan hai
octave. (M6t chut lich st am thanh xwa cii & day: Horn soi thay tinh xt dung réng dau tién ciing la
horn tron theo cAp s6 nhan, gi¢i thiéu ctia Community Light and Sound trong cudi nhitng nam 1960
dé bao phi nhirng khoang tréng ctia mid-range tén tai bdi hé thdng hai way thwdng xt dung trong
concert pro-sound trwédc thdi diém do).

Théng thwéng, horn tron tan s cao dwoc bd sung moét thiu kinh &m hoc (acoustic lens) dé
gitp viéc phat trién ra md hinh nao phu hgp hon. M6t bién thé cia dang horn nay lién quan dén mot
miéng hinh bau duc, ciing dwoc thiét ké chd yéu hay x&r dung vé&i thau kinh (lens). Acoustic lens
thwdng mang hinh thirc x&p mai hat (stacked louvers) Ién nhau d&t & phia trwéc ctia horn hay dia
duc 16 gan bén trong horn.
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Hinh 9.11

Horn loe co ban /
(A) Ti I loe thap. _//

(B) Ti I loe cao. \

Béi v&i horn ¢o kich thwéc cho trwdc, ti 1€ loe

thap, c6 thé c6 khuynh huéng ding tan sb thap

hon téi thiéu. Nguyén téc co ban ap dung cho (A) (B)

horn tan sb th4p, mid va high, trong thé loai

twong &ng va&i né vé kich ¢&. Horn ¢6 ti 1é loe

thap va kich ¢& miéng nhé (nhw A), cho du, cé
khuynh huéng boc 16 thay ddi mé hinh réng hon.

Hinh dwd&i: Hai thi du thwwong mai cia horn
exponential tron.

(C) JBL 2305 potato masher (may nghién khoai

tay), dung moét thiét ké thau kinh am hoc goi la

mét tAm duc 16 dé hd tro sw phat tén’giéi’VHF. (©)
horn nay dung mét ty Ié loe twong doi thap cho

mot thiét ké tan s cao nho gon.

(D) Meyer UM-1, dung horn HF véi ti 1€ loe twong
déi cao.

Ca hai horn thé hién mdt mé hinh ma & bat co
tan s nao né ciing gidng nhw hinh nén gd ghé.

Horn thdng ham mii (straight exponential), nhw mé ta trong hinh 9.12 A, khuynh huéng la
mot mé hinh hwéng chat ché hon, tiép can theo hinh chiv nhat. Horn loai nay cé thé van con kha phu
hop trong kiéu mau nam ngang qua tat ca, nhwng gidi tAn cao tai band chi dinh cla horn, 1&n dén
khodng 60° (horn thang vé&i nhirng vach bén cé géc rong hon 60° c6 khuynh hwéng khéng phu hop
vé&i md hinh nao). Tuy nhién, tly thudc vao kich thwéc horn, nhitng md hinh theo chiéu doc cé thé rat
khac nhau theo tn sb. M6t tré ngai véi thiét ké nay la tAn sé cao van xuét hién beaming truéc khi dat
t&i gidi cao, clia hau hét driver. (Biéu nay di nhién phu thudc vao driver, thuwdng 1a horn HF (high
frequence) cla loai nay sé cé khuynh huéng hién thi déc tinh beaming trén khoang 5kHz - 8kHz, tuy
thudc vao horn). Loai horn nay thdy x&r dung kha rong rai nhw horn mid-range hay upper-mid-range,
va thinh thoang kiém soat nhirng trng dung mé hinh phan trang (controlled pattern paging
applications).

Bién thé cia mé hinh tap hop 16n va cé phan phirc tap hon, cé trong loai straight exponential
thé hién trong hinh 9.12-B, loai miéng loa c6 viéc mé réng chiéu doc twong ddi hep. Viéc mé rong
theo cap s nhan & hai bén canh la cua thiét ké nay. Nhirng loai horn thé hién trong hinh 9.12-B cho
ra beaming VHF dang ké, véi mé hinh doc rat rong duéi 4kHz (thwong vwot quéa 120° dudi 1kHz).
Loai horn nay cé thé xt& dung tét nhét trong thiét bi nearfield, chdng han nhw loa monitor san khau.

Horn da té bao (multi-cell), nhw mé ta trong hinh 9.12-C, c6 kha nang cung cép tac déng mé
hinh kiém soat kha hiéu qua & upper-mid va high néu miéng né da Ién. Day 1a loai horn bao gém réat
nhiéu horn exponential sap xé&p trong ciu hinh da t& bao, c6 mot hong chung do mét driver tac dong.
Day 1a loai horn, do kich thuwéc thong thwdng ctia né theo truyén thdng duwoc dung chd yéu trong cai
dat
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Hinh 9.12

(A) horn straight
exponential v&i sy
loe ra & dinh va
day, canh héng
thdng géc 60°. Phat
tan dién hinh &
hinh phai.

(B) Horn
exponential thdng
nhé gon tiéu biéu
vGi loe ra & hai
bén, thing géc &
dinh va day. Lvu y
sw thay déi mé hinh
rat rong véi loai
horn nay.

(C) Horn multi-cell
(da té bao) dién
hinh. M6 hinh
ngang bén phai la
cho tan sb 8kHz.
Luu y dac tinh
lobing VHF gan
gibng thiét ké co
ban.
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cb dinh vinh vién, ciing tirng phan gidi quyét cac van dé tan sé cao bj beaming. Nhirng théa hiép,
nhw minh hoa trong biéu dé di kém, la nhirng cai goi la lobing (quét). Loai lobing VHF that sy 1a két
qua cua biéu hién d&c trung beaming ctia méi té bao.

Horn téa ra tir tam (radial), nhw md ta trong hinh 9.13, lién quan dén dudng biéu dién
exponential xoay mét géc ngang nhat dinh. Truyén théng déi khi goi la horn hinh quat (sectoral), vi
mat bén héng dinh rd mot khu v hay géc nhat dinh ma horn dy dinh phat tan am thanh output cta
né vao d6. Budng biéu dién theo cip s6 nhan trong hau hét thiét ké bd tri tda xuyén tam (ngoai triv
vai loai hdi xwa hay ré tién hon gan day) duoc sira dbi dé nhirngtan s cao nhéat phat tan phan nao ra
phia ngoai (v& mat ky thuat c6 thé lam dwoc didu nay ma van gitr dwoc ty 1é loe ra (flare) co ban theo
cép s6 nhan). Thiét ké nay, da dung rat nhiéu phién ban trong s dé ké tir nam 1950, van con dé lai
hai nhwoc diém:

Th nhét, ngay ca thiét ké 1&n tét nhat (horn hong 2" HF va mid-horn cone-driven 10 - 12")
c6 khuynh hwéng phé bay dac tinh beaming trong nhirng tn sé cao nhét. (nhirng théa hiép k¥ thuat
khong thé tranh khai diéu nay, sé mo ta ngan gon sau). Thi hai, trong khi mé hinh ndm ngang kha
nhét quan trong tAt ca tAn sé cao, md hinh chiéu doc thay dbi rat rong trong vai mau thiét ké, hon
100° & khodng 800Hz, va nhé hon 20° & 10kHz.
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Hinh 9.13
Horn radial (hinh quat).

Day 12 loai horn ciing c6 thé d&t phia sau mat phéng phia trwéc, nhw hién
thi & bén phai. Ddng thoi, co thé cét nhé horn dé dat dwoc mot mat
phéng phia truwéc khi két thic loe ra, thé hién & hinh dwéi bén phai. Sw
phat tan dién hinh dwoc hién thj bén dwoi.
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D& giup phat tan nhirng mac high cuc dai, vai thiét k& horn két hop y twéng multi-cell v&i loe
(flare) tron. Mot thiét ké co ban, Altec c¢b dién 811 va 511 Horn Voice of the Theater lan dau tién dwoc
dwa vao xt dung réng rai vao nhitng ndm 1950, dung vay thang ding loe ra bén ngoai (gan miéng)
ctia horn dé giup phat tan ciing nhw dé lién két phase. Mot trong nhivng céch tiép can phat tan cac
mirc cao cuc dai khac di dén dang cé nhiéu khe clra (slot) trong hong ctia horn. Horn nay, dwa ra thi
trwong bdi Northwest Audio, 1a moét thiét ké néi tiéng & nhixng nam tiép theo gitra thap ky 1970 (cling
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trong phan I&n horn cho ra chat lwgng am thanh dé nghe, chd yéu 1a do vat liéu x& dung). Cach tiép
can nay van c6 khuyét diém 1a déi khi c6 lwgng lobing két thuc qua cao (twong tw nhw mé hinh thé
hién trong hinh 9.12-C), cuing v&i sw bién ddi md hinh theo chiéu doc dé cap & trén.

Trong vong hai thap ky qua, hai van dé thay ddi mé hinh theo chiéu doc va tan sb cao
beaming da gidm manh, vai trudng hop hau nhw bi loai bd, véi cach tiép can thiét ké méi hon. Horn
c6 khuynh hwéng khéng cé nhirng van dé nay nghiém trong nhéat thuweng goi la horn constant-
directivity, (ngén gon goi la horn CD). Céach tiép can co ban lan dau tién dwoc ban tai My cta Electro-
Voice bat dau tir gitra nhirng nam 1970. Vai phién ban horn CD xt dung bwéc chuyén tiép dé loe ra
(flare) theo cép sb nhan trong ca hai chiéu doc va ngang (nhw trong hinh 9.14).

TOP

E |
FRONT c/‘

Hinh 9.14
Horn hién dai constant-directivity (CD) dién hinh.

Trong khi cach tiép can nay c6 thé bu dap vé tinh chinh xac cho mé hinh hwéng mét chut,
nhiéu nguoi lai thich sw khac biét tinh té trong chat lwgng am thanh cla nhirng thiét ké nay (trong
nhiéu mé hinh cAu trac tét thudc loai nay, nhirng béng théng tan sb thap va trung binh ctia horn dwoc
khuéch dai it hon). Nhirng phién ban khac x& dung radial flare mé rong ca hai mat phéng chiéu doc
va ngang.

Viéc nghién ciru dé giai quyét van dé tan sé rat cao bj beaming da dat dwoc mot budc dot
pha 16n trong nhirtng n&m 1980 v&i phwong phap thay déi hoan toan, cb gang phat tan cac mac high
cwe dai. Diéu nay dat dwoc bang cach cai tién hinh dang cta hong horn hon niva. Vai phuong phap
da x&r dung sau day:
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Hinh 9.15

Nguyén tac nhiéu xa.
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Séng trong mot bé ca cé thé dwoc dung dé minh hoa nhivng céi xay ra & budc chuyén tiép tir ¢d hong
dén phan horn loe ra bén ngoai clia horn constant-directivity. Hinh bén trai, lwu y, mé hinh twong déi thang vé
phia trwéc khi bwéc séng nhé hon khe chan. Hinh bén phai, lwu y, mé hinh rong cwe ky khi buéc séng Ién hon
khe chén. D4 loe ra ngoai ctia horn sau dé gil cho sw phat tan trong géc da chi dinh.
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(A) Model 2360A

(B) JBL 2380

(C) JBL 2370

@ Sound & Lighting

Hinh 9.16
M6 hinh bién thé chiéu doc trong horn CD.

Hién thi la ba horn HF ctia JBL, Inc, kich c& gan dung cla
né so v&i mét driver 15 LF" [a kha chuén trong nganh, db
thi cho thay d4u vét géc dd ma hoi dap dat -6dB bén dwdi
truc hdi dap. Lwu y, ca ba c6 mé hinh rat phu hop theo
chiéu ngang trong giai khoang 90° dén 110° trai khap giai
dw dinh cla no.

M6 hinh theo chiéu doc, mé&c du, phu thudc rat nhidu vao
chiéu cao ctia né. Nhu cé thé thay, né cé mét horn Ién
hon dé dat dwoc d6 bén di (throw) xa hon & mét tan s
nhét dinh. (Xem biéu d clia nhitng bwéc séng gan ding
trong hinh 9.34.)

R rang, chung ta phai lam thda hiép gitra kich thwéc va
sb lwong throw, hay do hep ctia mé hinh ching ta can cé
& mot tdn sb nhét dinh. Horn tai hinh trén bén trai cé
chiéu cao khoang 30" (0,75m), hinh 2380 (& git*a) cao
khoang 11", 2370 (dw6i) cao th4p hon 6".
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Mét loai mé& rong séng bét dau doc theo truc thédng dirng. Mot buéc chuyén tiép nang vao
nhirng doan huéng tdm cla horn cho phép radial flare bén ngoai cho ra nhirng tn sé low va middle
cho giai tAn cta horn, trong khi cho phép khe phat tan méc high cuc dai (xem hinh 9.14 va 9.15). Su
phat trién nay phan nao gibng nhuw tich hop vao thiét ké horn, nguyén téc ctia horn VHF thuéng goi la
loa khe cao tan —slot tweeter (hién thi trong phan thiét bi VHF). M6t cach tiép can phd bién don
gian la dung mét hong ngan cé bwéc chuyén tiép manh. Tuy nhién, cach tiép can mai hon, hién nay
theo bang sang ché cta ElectoVoice, Inc, la x& dung huwéng dan séng doc trong hong loa.

M6t dang horn CD khac, tiép thi béi JBL dwdi tén thwong mai Bi-radial, dau tién dén dang
san xuét vao gitra ndm 1980. phat trién nay dwoc hd tro bdi chwong trinh may tinh cho phép tinh
toan sw loe ra thich hop trong ca hai mét phang chiéu doc va ngang dwoc yéu cau dé dat dwoc
nhixng md hinh rat phu hop khi tim ra ty 1& bwéc séng 10:01, va hon niva. Két hop véi cac nguyén téc
khe chén, cach tiép can nay |a mot budc dot pha Ién.

Tuy nhién, khéng bé quén van dé kich thuéc. Thi du, horn dinh huwéng lién tuc (constant
directivity) dwoc thiét ké dé vwot qua khodng 600Hz, van can phai cé chiéu cao khoang 30" dé duy tri
kiém soat chat ché mé hinh chiéu doc hop ly chung quanh diém crossover. Phién ban cta nhiéu horn
CD nhé gon, c6 thiét ké bi-radial da dwoc ban trén thi treéng dé xtr dung trong nhiéu hé théng lwu
déng, trong d6, da dé cap trwéc day, van con lién quan dén théa hiép chinh cia mé hinh theo chiéu
doc & nhirng tan s6 thap hon gidi hoat déng cda no.

Pap tuyén va nang lwong dau ra cia tan sé6 Mid-/High
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(Mid-/High-Frequency Response Curves and Output
Capability)

Driver tAn sb cao théng dung nhat c6 kich c& hong (throat) sau day: 1", 1.4" va 2", hay 25mm,
35mm, va 50mm.

Driver nén midrange thuwd'ng c6 sdn trong cac thiét ké c6 hong 1" (25mm),1.4" (35mm), 2"
(560mm), 2,4" (7Omm), 3 "(75mm) va 4" (100mm).

Giai tAn va dap tuyén khac nhau rat nhiéu trong thiét ké cla bét ky kich c& hong trén. Thi du,
cho du cé sw khac biét chinh gitra driver 1 "va 2" HF, hau hét cé thé dat dwoc téi da ndng lvong
output clia né. Giai tAn sb va dap tuyén tan sé trong mét driver ciing dwoc thiét ké co khuynh hwéng
chu yéu la chirc néng cua vat liéu, trong d6 ¢ cau tric mang loa (diaphragm), ciing nhw thiét ké cta
hé théng treo mang loa.

C6 vai khac biét trong dap tan cta nhirng driver cé kich thwéc khac nhau & gidi high end. Mot
hong driver 2” HF tét (c6 mang nhém hay titan), thi du, cé thé c6 dap tan hiu dung 1&n dén 16kHz,
trong khi loai 1" giéng vay cé thé c6 dap tan hivu dung dén 18kHz. Sy khéac biét chinh la & giai tAn s6,
tuy nhién né thwéong gii han tan sé thap, noi driver I&n hon thuéng cé kha nang thap hon 2/3 octave
dén mot octave. (Nhiéu quan diém khac ¢ lién quan ciing nhw viéc thao luan ky lwéng vé né ciing sé
vwot qua pham vi clia gido trinh nay. Trong sw can dbi clia phan nay chung ta sé bé qua hong 1" va
2" v&i mang phenolic chl yéu cho upper mid-range va trng dung. Loai nay thwéong lam viéc tbt & mid-
range, nhwng ndi chung thiéu output HF sach dang ké. Trong rng dung chat lwong cao quan trong,
driver thudc loai nay thwéng doi hdi mét thiét bi VHF vao khodng dau d6 trén 5kHz.. (Thuat ngiy
"phenolic" dung dé chi cau tric mang bang mét tdng hop sgi boc nhuwa, thudng 1a mau nau).
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é Hinh 9.17
> N <
E Do thj dap tuyén driver HF.
2 -~
(A) 3 Pt \.| (A)Hong driver 2 " dién hinh
) mang bang nhém hay titan, trén
§ horn exponential thang (nhw
i trong hinh 9.12-A), do trén tryc.
100 200 500 1k 2k 5k 10K

(B) Cung driver nhw A, trén horn
dinh hwéng khong ddi (nhw
trong hinh 9.14), do trén truc.
Lwu y, vi horn CD cé khuynh
4 ~ hwéng thiéu d3c tinh beaming
cula horn exponential thang,
nhirng gidi high lan di (roll off).
/ \ | Diéu nay vi né phat tan qua géc
o | \| 46 rong phu hop hon. Didu nay
b B e 10 thueng doi hai bu EQ trén
khoang 5kHz hay 6kHz.

(C) Hong driver 1" dién hinh v&i
mang béng nhém hay titan, dat
trén moét horn exponential thang
nhé gon (nhw trong hinh 9.12-
B), do trén truc.

(B)

Response 3dB per division
\

©

Response 3dB per division

V4 (D) Cung driver nhu C, do duoc
khi gan vao mét horn dinh
hwéng 16n khong ddi (nhw trong
hinh 9.14). Lwu y hai diéu &
day: sy thiéu két qua HF
beaming giai high roll off trén
truc, vi n6 dang phat tan trén
mot géc dd nhat quan; va dap
tan ciling hoi manh hon trong
/ \| g thap hon, vi n’hu’ng dv an
\] horn I&n hon thi tot hon.

100 200 500 1k 2k 5k 10k

(D)

Response 3dB per division

100 200 500 1k 2k 5k 10k

Két hop driver va horn trén co sé tuy chinh cé thé |a mét van dé kha phirc tap, déi khi s&
thich ca nhan dwoc xem |a quan trong nhét. Khi horn va driver hoat déng cling nhau, d&c diém cta ca
hai s& anh hwéng dén téng thé am thanh.

Thi dy, mot driver c6 output manh khodng 1.6kHz - 3kHz c6 thé co6 am thanh khdng khiép
trén horn nao cong hwdng néu bat giai khd nghe nay, nhwng c6 |1& chap nhan duoc trén horn nao
gidm thiéu né, va ngwoc lai. (khéng hiém khi horn va driver déu c6 lwc manh trong giai da dé cap,
coéng thém dd nhay cla tai trong gidi nay. Gidm dap (ng trong gidi nhw vay bang EQ la cach thuc
hién théng dung khi gap phai van dé nay).
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Nhirnggidi tAn sd hiéu qua cua driver noéi chung ciing phai phu hop véi kha nang cla horn dé
cung cadp mé hinh huéng nao lam viéc cho rng dung. Thi du: Mét horn phat xa trén 6kHz c6 thé
khéng hivu dung véi driver cung cap néng lweng cling manh trén 12kHz (try khi né la phwong tién
cho mét rng dung chat lwong thap, cho mét loa monitor huwéng vao mét vi tri micro cb dinh, hay khi
né vuot qua don vi VHF trén cao dé thich hop cho viéc phat tan muc high).

Tan sb crossover an toan tuyét di thdp nhat hdu nhw luén 1a ham tan sé cét cda loa horn,
dugc xac dinh bang ty 1é loe ra (flare) ctia horn (kiém tra théng sé ky thuat cGia hang san xuét). Tan
sb crossover tbi thiéu nay co thé cao hon néu driver khéng dwoc thiét ké dé dung véi tAn sb thap nhw
horn. Nhung khoéng bao gi dwoc thap hon, vi driver s& mat am thanh dém va rat d& vwot qua mirc
gi¢i han hoat ddng clia n6. Do déc clia crossover cling déng vai tro trong tién trinh nay. Hau hét hang
san xuat déu dé nghj tAn sb crossover thap nhat va d6 dbc crossover clia tan sé d6. Do ddc nén
duogc ghi ra dé bao dam khong coé lvgng cdng suat nao chuyén cho driver trong gidi thp hon tan sb
cat.

N6i chung, kha ndng xt ly cong suét cla driver tdng dang ké khi diém crossover thap dwoc
chuyén Ién tan sé trén, 1&n dén khoang 2 octave trén gi¢i han tan sb thap cla driver. Diéu nay 13 khi
driver & trong giai tan thap, han ché chinh 1a (rng suét co khi clia mang treo va gi¢i han téi da cia né.
Khi loai trir dwgrec nguy co cham day hay cudén day am thanh (voice coil) nhdy ra khéi khe hé (hinh
9.19), kha nang x ly cong suat sé tang lén.

Ngoai khoang hai octave trén diém crossover thap nhat dé& nghi cho mét driver dién hinh, han
ché chinh trong viéc x& ly céng suét c6 khuynh hwéng bién thanh cong suét tan nhiét ciia cudn day
(coil) ma tw né cé kha ndng chiu dwng dwoc. Trong gidi han nay, cong suét clia mot driver c6 thé
tang lén bang cach nang diém crossover lén thém, cho phép cong suét c6 san x& dung trong mot
giai nhé hon va cao hon, (vi thé cho phép giai d6 sé bi kick I&n d& hoat ddng hoi cao hon, nhwng trén
mot giai tAn s hep hon). Hay dé cap dén ky thuat thu hep béng théng cho nhirng driver tAn sé cao
déi khi hivu ich néu hé thdng can hoi kéo dai muirc do output ti da binh thwérng ctia né. C6 thé cé mot
thda hiép vé chat lwgng am thanh va mé hinh huéng & day, vi diéu nay doi héi nhirng thiét bj trong
giai tan thAp nhat bén canh bao gém mét gidi cao hon, cé thé vwot qua kha nang cta né. Thi du,
chung ta cé thé c6 moét driver HF c6 hong 2" dién hinh la hét trong khoang tir 3kHz hay 4kHz lén dén
khodng 10kHz v.v., nhwng néu x& dung driver cone 12" trong giai mid, s& c6 mét khoang tréng dang
ké thoat ra dudi nhirng diém crossover, noi cone 12” khéng thé bao gdm hiéu qua hoan toan, it nhat
la khéng & géc do off-axis (ngoai truc). (Twong tw nhw vay, ching ta cé thé nhan dwoc san lwong rat
cao tir mot driver HF cé hong 1" dién hinh trong giéi trén, chdng han nhw 5kHz hay 7kHz, nhung
nhirng thanh phan bén duéi phai cé thé bao phi hiéu qua cho diém crossover nay, néu khong
khoang tréng sé& thoat ra & nhirng géc off-axis. Hay nhé, mé hinh clia mét cone driver gil lai 6 hep
khi tan s cao hon).

Nhw da néu trwdc day, su khac biét gitra driver cé kich ¢& hong khac nhau, trong khi tAn sb
nhét dinh ¢ lién quan, thudng chi yéu 1a ndng lwc san xuét tdi da. Thi du, driver 2" ¢é khuynh
hwéng xt ly nhiéu cong suat hon va thwéng ciing hoi nhay (hiéu qua) hon driver 1". T& quan diém
that té, sw khac biét chinh gitra ca hai: kich c& ctia mang loa, phan cdm van vao, khu vuc thoat ra va
c6 hong. Nhirng khac biét rieng vé kich thuéc sé (gia dinh ¢ nam cham twong dwong manh, 1&n
hon, mang loa va coil manh hon, chac hon) cho phép hong driver 2" cung cép gan bbn lan so véi san
lwong twong dwong cda driver 1" (hon 6dB). (Trong that té, sw khac biét nay it hon 6dB, va ciing phu
thudc vao tan sb. Va khi cé thé mong doi, nhitng driver I&n hon néi chung cé khuynh huéng thuc
hién tai tao tAn sé thap tét hon). Mot driver 1,4” s& ndm & khodng gitra hai kich c& viva dé cap dén,
cung cap khoang hon mét nira (gan nhw it hon 3dB) két qua ciia mét hong driver 2", va gan gap doi
(+3 dB) hong driver 1".
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Hinh 9.18

Horn CD on va off axis (trong va ngoai truc), cé va khéng co6 EQ.

Con c6 yéu td quan trong phai lam vé&i kich ¢& hong. Hong tao ra bién dang (distortion) &
mirc dd cao, mot tinh néng clia ap suét qua do trong cb hong. Can thuc hién théa hiép & giai doan
thiét ké gitra nhirng loai hong yéu ciu cung cap suw phat tan tan sé rat cao, va kich c& hong can thiét
dé giam thiéu sy bién dang dén murc kha di tot nhat. That tha vi, day l1a mét trong nhirng khu virc ma
hong dang 2" c6 thé dua ra lgi thé bd sung, vi bién dang do hong gia ting khi hong nhé hon nhung
mang chan phai tiép tuc cirng va nhe, da dé x ly giai VHF, bao gdm thém vai thdéa hiép k¥ thuat. Vai
hang san xuét horn va driver cé sw thda hiép nay kha tét trong khi nhirtng hang khac van vat 1on voi
no.

Dai da s6 hong driver 2", mac du van con kém hiéu qua dang ké& & khoang trén 4kHz dén
6kHz. (Hay nhé, nhirng thong sé k¥ thuat dap tan da cong bd dwoc do trén horn exponential cé dac
tinh beaming da thao luan.. Néu chung ta dat driver twong tw trén mét horn dinh hwéng khéng dbi,
nhirng
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(A)

Brief transient peaks Hinh 9.19
100 trgtzz Eé’;zra;i?gherFéng Iwc driver HF dién hinh theo tan sb.

2% g | 1 oqnces Nhitng duong bidu dién, khdng dai dién cho bat ky
2% / driver cu thé nao, la dién hinh ctia hong driver 2" HF
;g 60 / Levels off at [ cc')zméng béng nhémZ hay~titan. V&i hong driver 17
'(;; 8 - ﬁg’;tt'l ‘?1“5 i dién hinh, du”(‘vng biéu dién sé co khuynh huwéng
§§ of voice coil ||~ chuyén tan sé 1én trén.
§ “o(; " Trong A, lwu y, kha néng xt ly cdng suét gidi han
« £ % trong giai tAn thap hon gi¢i han dao dong vat ly cla
§§ mang loa nay. DT nhién, néu tan sé cang thap, cang
g 20 ¢6 nhieu dao dong, do d6 mang sé c6 khuynh

” v huwéng dé vuot qua gidi han dao ddng cla no, va do

7 doé né co thé xtr ly cong suét it hon ma khéng cé
tiém n&ng bi hu hai.

20 50 100 200 500 1k 2k 5k 10k 20k
Frequency Tai vai diém, khéng con gi¢i han dao déng cla
4 mang ni¥a, chi con gi¢i han 1a sb nang lugng ma
driver c6 kha nang chju dwng,

Trong B, san lwong tdi da cGa horn cling gia thiét
trén, két hop horn / driver dwoc thé hién theo tan sé.
O day gia dinh horn c¢é dinh hwéng khong ddi. Sw
sut gidm nhanh tin sé duwéi 400Hz trong truéng hop
nay dai dién cho nhirng céi xay ra th4p hon tan sé
cét cta loa (cai nay ban chat la giai vé dung dbi v&i

(8)

£ setup riéng nay). Bén trén tan s cat ctia horn, nang
aé / \ lwc san xuat tdng khodng 6dB mébi octave khi tan sb
§§ 7 \ dwoc nang lén, rdi xubng rat nhanh. Trén mot tn sé
a8 \ nhét dinh, mac du phan tng (hiéu qua) giam dan, do
33 \| @06, nang Iwc san xuét tdi da ctia no ciing vay. Driver
%’ o thudng c6 thé dwoc nap cling mét lwgng khuéch dai
cong suat trong gidi VHF, nhwng c6 lam gidm san
] lwong am thanh téi da khéng? (Co, cho du vai
I trwdng hop mang loa khéng du cirng hay dd bén dé
20 50 100 200 500 1k 2k 5k 10k 20k chiu dwgc bat clr diy du cong suat gan diém trén
Frequency 8kHz hay 10kHz ma khéng c6 sw bién dang dang

ké, hay trong trwdng hop cwe doan, mang loa v& ra
hoan toan, c6 thé lam gidm san lwgng nang lwc toi
da trong gidi VHF) hon nira.

giai high cé khuynh hwéng 1&n ra ngoai (roll off), vi nang lwgng dwoc phan phéi trén mot géc do rong
hon). Diéu nay cé nghia ching ta c6 quyén lwa chon. Ching ta cé thé boost EQ trong giai tAn noi
hiéu suét roi xudng (fall off) cho nhirng driver d&c biét ( va / hay cat EQ trong giai né cé hiéu qua
nhét). Danh ddi 1a driver hién dang dung céng suét day dua cda né it hon. (B6i véi nhidu tng dung,
viéc nay la tot, vi van cé khuynh huwéng cé ndng lwong kha manh téi da ngay c& & 10kHz hay 12kHz
cho hau hét driver 2". Mot tAn s6 10kHz hop ly manh c6 thé lam am thanh virng chéc ngot ngao,
tham chi ngay cé c6 dap &ng cudn xudng nhanh trén chd d6. Nhiéu hé théng chét lwgng cao lam
viéc tuyét voi véi driver 2" x& ly cac gidi tan cao nhat cta hé théng). Tuy nhién, néu ching ta mudn
x& dung hong driver 2” dé cé cong suét day dd trong gidi ma né dat hiéu qua hon, ching ta can thém
mot hay nhiéu thiét bj VHF. Théng thwong, nhivng thiét bi VHF sé& di qua gidi khoang 5kHz dén
10KHz, tuy thudc vao loai va sb lwong cua thiét bi x& dung. Hong horn 1" VHF véi dap &ng phu hop,
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hay nhirng thiét bi ctia cac loai horn thé hién trong hinh 9.23 dén 9.25 la (rng ct¥ vién tbt cho muc
dich nay.
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Hinh 9.20

So sanh dap tuyén cua vai driver thuwdng gap.

Du6i day mot s6 hong driver 2 "/ 50mm dat trén mot horn radial dwoc do trén truc (dap &ng
trén horn CD s& c6 khuynh hwéng khéc, theo hinh 9.17). JBL 2440 dwoc coi la c6 am thanh rét ngot,
dinh cao Ién khodng 9 -10KHz. JBL 2441 dung thiét k& mang nhan loai khac dé mé réng dap (ng
VHF, nhwng doi hdi phai boost EQ dé dem lai sw ngot ngao. JBL 2445, khéng dwoc hién thi, sé ¢
dwong biéu dién twong tw nhw 2441, véi dap ng hoi cao hon trén 6kHz do x& dung mang titan trong
2445, Series Gauss HF 4000, khéng thé hién & day, sé c6 dap &ng hoi cao trong khodng 4kHz -
5kHz.
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Hinh 9.21

Mat cat ngang cua driver tan s cao dién hinh.

Hinh 9.22

Mét cat ngang cta moét driver nén gidi midrange. Thiét ké nay lién quan dén hong dwdng kinh
4". Community M-4, dwoc gidi thiéu vao nam 1981, Ia mot bwdc dot pha trong viéc sén xuét hiéu qua
tan s6 midrange tr 300Hz dén 3kHz. va hién tai van la driver midrange nén tuyét voi.
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Mimimum recommended x-over freq @ 12dB/oct.
7K

+5

10 /
15

4
5 L

1,000 Frequency in Hz 10,000 20,000

Polar response of the 2405H in the horizontal plane, measured
with Yz-octave band pink noise in a free-field environment.
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Vertical dispersion of the 2405H.
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Polar response of the 2405H in the horizontal plane,
measured with 3-octave band pink noise in a free-field
environment.
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Hinh 9.23
Thiét bi VHF loai nhiéu xa (diffraction).

Biét dén rong rai nhw la mot tweeter
khe (slot), thiét ké nay trg lwc cling
nhw bd sung VHF cho mét horn 90°
dén 110°. Phat tan ngang vuéng géc
véi hwéng clia khe. Néu vwot qua &
diém crossover t6i thidu 7kHz cta né,
hai thiét bj nhw vay s& cung cAp tuyét
v&i cho mét hong driver 2” dién hinh.
Néu xt dung hai cai cing nhau hay
nhidu hon, théng thwéng né phai duoc
dat trén dinh nhirng cai khac Néu vuot
qua 10kHz v.v., mét thiét bi nhw vay
thwong sé theo kip mét hong driver 2”
dién hinh.

(Lwu y: thiét ké twong tw cGa hang san
xuét khac cé thé c6 tan sb crossover
tbi thiéu thdp hon do cAu hinh mang
khac nhau hay c6 khac biét trong thiét
ké).
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Frequency response of the 2402H, measured on axis.
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Hinh 9.24

Tweeter hinh vién dan (bullet tweeter).
Thiét ké nay sé& hién thi mét mé hinh nén.
O day, dé nghj tAn sb crossover téi thiéu
1& 2.5kHz. Hai dén bén thiét bj sap xép
canh nhau thanh mang ban nguyét co thé
hinh thanh bd bd sung VHF hiéu qua cho
mét hong driver 2” dién hinh, néu vuot
qua khoang 5k dén 8kHz.

Nhirng mé hinh cta loai thiét bi nay cé
khuynh huéng rat hep dau do trén 8k.
Trong diéu kién khé, ching ta c6 thé tinh
trung binh nhitng mé hinh trén 8kHz dén
khoang 30° hay 40°, nhw thé hién trong
dé rong khe cha ludng phat trén.

(Lwu y: thiét ké twong tw cGa hang san
xuét khac cé thé c6 dap ng tan sb va
yéu cau tan sb crossover t6i thiéu khac).
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Hinh 9.25.
10 A /\,\/ Thiét bj JBL Biradial VHF.

\ « R . ~ ~ Ny ~
= 100 / 100 Hién thi md hinh 100° phu hop cwc ky
% / v6i ca hai, chiéu doc Ian chiéu ngang.
o z
] I‘J ik Loai thiét bi nay tuyét v&i cho nearfield
e X ' (khu vuc gan), x& dung lién két véi
i horn 90° hay 100°.

o

@ 80 10 R o L
Piém crossover tiéu biéu cho thiét bi
nay nam gira 4kHz va 8kHz.
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Frequency response on-axis

Cone Driver tan so low va low-mid

(Low-Frequency and Low-Mid-Frequency Cone Drivers)

Vai yéu td co ban trong viéc thiét ké cone driver co6 khuynh hwéng phu hop trong viéc lwa
chon két hop thich hep cho horn tan sé low va mid hay thing loa. Théng thuéng, cai nhivng hang san
xuét gidi thiéu déu |a nhirng dap tuyén dé va hiéu qua nhét dé theo ddi & day. Tuy nhién, vi nhirng
driver tan sb low thwdng dwoc gan vao mét loai thung loa hay horn khéc, va vi théng sé ky thuat ci
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kho c6 thé xac dinh vi tri, sau day 1a nhirng yéu t6 chung dé xem xét. (Xem xét c6 lién quan vé mat ky
thuat va mo ta rét chinh xac béi théng sé Thiele/Small hién dang duwoc x&r dung trong thiét ké loa tan
sb th&p hiéu qua va hién tai hdu nhw ludn luén dugc nhidu hdng san xuét vién dan).
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Hinh 9.26
Driver tan sb thap dién hinh.

Dwéi day chi la hwéng dan so bo:
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Chu y:

& D6 chéc cuia hé thong treo. Driver c6 hé théng treo kha chéc chan (cai nay goi 1a vién loa
(surround) hay s tuan theo (compliance) nhirng phan mém bén ngoai cho phép chinh cone
(vanh) loa nay di chuyén) doi héi mét thung loa kin twong di Ién, horn hay port cé 6ng dan
twong déi dai dé tao ra dap tan thap twong dwong. (Can than lwu y sw khac biét gitra hai loai
khung treo co ban trong hinh 9.27). Yéu t6 nay dwoc md ta chi tiét hon béi Qts trong qui cach
k§ thuat Thiele/Small. Cung véi fs (cong huéng tan sb) va Vas (khéi lwong thing loa), Qts két
hop dé xac dinh viéc thuc hién trong mot thiing loa kin hay 16 thong hoi (port). Mét gia tri Qts
cao hon cé nghia la &m bass sau hon trong mét kich ¢& thung loa cu thé).

Moi cai khac déu nhw nhau, driver cé compliance twong ddi cirng (thudng cé Qs
thap) c6 khuynh hwéng hoat déng tét nhét trong giai tAn cao hon bass mét chut, 1a thi sinh tét
cho am mid-bass trong hé théng bén way, hay driver LF trong hé théng hai way. Trén that té,
chuing ta c6 thé hoc cach wéc tinh nay bang cach vé nhe vao cone (khdng bao gi¢y & gitra
m(i (dome) loa) cla loa trong khi né dang trong thiing loa, sau d6 so sanh am thanh cla n6
khi dat driver nay vao nhirng thung loa khac. Trong mét khodng thoi gian, sy quen thudc véi
d&c tinh nay cé thé dwoc phat trién, va cé thé hivu ich khi cAn suy doan nhanh ma khéng can
xem thong sé ky thuat.

Va, co ban nhét, khi gan driver vao mét thung loa cé port (16 théng hoi), cong huéng
khong khi tw do nén tring khép véi diéu chinh port. Khi ca hai théng sé ky thuat déu sén
sang, diéu phu hop co ban nay can dwoc hoan thién cho su két hop dé lam viéc tbt. (C6
nhiéu cach th& nghiém dé xac dinh phép do hiéu qua hon, nhwng day & ngoai pham vi cta
chung ta trong gido trinh nay. Cho béat ky (rng dung chét lwgng cao quan trong nao, viéc nay
nén dwoc gidi thiéu dén mot ngudi da trinh do cé thé hoan thanh nhiém vu nay).

& Kha ning bao quat téi da ctia né. Noi chung (mac du khéng nhéat thiét), cach x& dung loa
t6t nhat 1a hwéng xa trwe tiép, tan sb thap ciing cé kha ndng bao quat twong dbi rong, so véi
thiét ké twong dwong, nghia la tré thanh horn chiju tai (loaded). (C6 1& thwéng gép ngoai lé
nay nhat, 1a qui tAc ngén tay cai thé hién trong hinh 9.4-D, c6 mét bé huwéng xa tryc tiép voi
mot horn dai dwoc thiét ké dé khai thac sw hwéng xa phia sau no).

& Do clrng clia cone. Mot driver horn loaded LF két v&i mét hong tré khang (impedance)
cao noi chung can ¢ cone hoi cirng, dé tranh bi g&p cong truéc tré khang ctia hong. (Hay
nh&, cac driver horn loaded can day va kéo khé hon, nhwng vuot sy dao déng ngan hon mot
chut). Day la quan diém hoan toan khac so vé&i dd clrng cla hé théng treo dwgc dé cap trong
muc cé dau & dau tién trong danh sach nay. Nhiéu thiét ké loa ngay nay van con lam bang
chét liéu gidy, va vai loai trong s6 dé gép cong dang ké. (Diéu nay thwéng gép vi né duwoc
lam kha méng, cho phép né cé trong lweng nhe hon dé sinh ra tan s cao hon 1én, né
thwdrng dwoc tiép thi nhuw loa nhac cu hay loa fullrange. M6t s6 lam bang polymer va kim loai,
tuy nhién, c6 thé ca hai van con clrng va da mé rong giai tan twong déi hiéu qua. Xwong
khung loa thwdng thiét ké trong nhivng driver tAn sé thap Ia mét tinh nang dung dé gidm
cong, néi cach khac, sy bién dang cla chinh cone khi bi 4p lyc céng-stress cao).

Mot thiét ké cone c6 kha nang van con cirng twong déi duéi do cang cao chéng hé
bét loi khi dwoc dung lam hwéng xa truc tiép. Nhung mét cone gép cong véi bat ky mie do
dang chl y nao cé thé c6 bat loi trong mot horn dai cé ti 1é loe ra twong dbi thap. Diéu nay cé
thé 1a vai van dé dé quan tam thém, thi duy, trong horn ctia nhi¥ng loai loa thé hién trong hinh
9.4-D, 9.6-B va 9.8, hay bat ky horn dai gp cong nao.

Driver tan sé thap két hop véi moét horn ngén / phéan xa hay horn ngén véi port trong hinh 9.5, hay
horn gép ngén nhw trong hinh 9.4-A, gitra hai thai cuc (hwéng xa truc tiép so véi hom rét dai, ca
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thdng hay gap lai). Nhiéu hdng san xuét driver thuong mai chd yéu danh cho muc dich nay, va khi né
roi vao giira hai thai curc, nhiing cai nay ciing thuong tiép thi nhuw la driver da néng.

DPudng biéu dién dap tan cla cone driver thwéng dwoc vé ra cé driver gan trong mot thing
loa kin, c6 kich c& theo vién dan cta hang sén xuat nhu V,, d& danh gia cach driver sé hoat dong
trong thung loa ra sao. (Viéc thao luan vé thong sé Thiele/Small, dé c6 thé du doan cach chinh xac,
c6 phan vuwot qua pham vi cla gido trinh nay).

D loai Iinh vic va thda hiép khac tham gia qua nhiéu vao thiét ké va san xuét cone driver dé
thao luan moi chi tiét tai day. Dwéi day 1a mé ta co ban cua vai yéu td khac bd sung cho thiét ké loa,
c6 thé tac dong dén dau ra am thanh.

C6 |8 cai néi dén dau tién la loa gia ré, tét, mot loa gia ré khdng c6 van dé gi vé thda hiép. Noi
nhw thé nay, loa chét lwgng cao phai cé khuynh hwéng cé khung cirng cap, cudn coil twong dbi Ién
(dwong kinh it nhat 14 2 %% - 4 "), bién dang nhé, hiéu suét va / hay output tdi da hop ly. (vai cong ty
san xuat loa chat lwong cao, c6 danh tiéng rat tét trong linh vuc nay, vi vay hay hai tham vai nguoi
mét chat).

Théng thwdng, cé suw thda hiép gitra do nhay cao (hiéu suat) va x ly cong suét tbi da. Sau
khi thwe hién thda hiép nay, loa cong suat cao cé thé doi hdi nhidu céng suat hon (néi cach khac, né
khéng nhay hay hiéu qua hoan toan), nhwng mirc san luvong tdi da cla né sé cé khuynh huéng cao
hon. R& rang, sw can bang & day la cong suét ra cao hon, va do dé phai cé power amplifier cao hon,
can thiét dé chuyén ché dén mirc san lwong téi da nay cla no.

Ngoai ra con co sy thda hiép gitra kha nang dao dong tbi da, dd nhay va dd chinh xac. Diéu
can thiét 1a cudn coil phai sau hon dé tao ra chinh xac sy dao déng rat dai. Vi phan 16n cudn coil sau
khéng nam trong phan manh nhét cda tir trwdng tai thdi diém nhét dinh, nang lwong sé bi lang phi.
Do d6, nhw da dé cap trwdc day, mot loa cé kha néng dao dong twong dbi dai khong thé day va kéo
kha manh nhu thiét ké chét lwong cao twong tw, c6 nghia la dao ddng ngén (néu tai dong thr hai
trong danh sach c6 dau & trwdc). Day la ly do tai sao loai loa (cé d6 dao dong twong dbi dai) thweng
phu hop hon la mét horn hwéng xa truc tiép hay horn driver ngan hon lam driver cho mét horn LF rét
dai. Cé 18 phai néi & day la trong vai hdng san xuét ra thwong mai hién nay, driver cé c& d6 dao dong
dai 1&n strc manh tuyét vori ca vé do cirng 1an cone nén va hat khi rdt manh, do d6, driver sé& cé chirc
nang kha tbt trong horn dai v&i tré khang am thanh cao. Nhwng van con, véi mire d6 nhat dinh, sw
xay dwng chét lwong véi nhirng thda hiép twong tw van dang.

Hinh 9.27 va 9.28 md ta nhirng thda hiép duoc gidi thiéu trong hai doan viét trwdc rd hon

Vai xem xét khac & day:

Cone driver dwong dai tot nhat dwoc thiét ké dé cé sy dbi xirng chinh xac vé sw nén va hut
khi. (n6 c6 thé dy va kéo cé hiéu qua nhw nhau). Theo truyén théng, lam diéu nay cach chinh xac sé
that bai vi thiét ké co ban cla khe hé tir tinh, da d&n dén mot sy tinh té, tuy nhién, sw phi tuyén tinh
khéng dang ké. (Giai doan nén s& hoi manh hon so véi giai doan hat khi).

Hon niva, nhirng cai goi la &p lwc nén (power compression) c6 thé dan dén giam hiéu suét
cing nhuw tdng mc cong suét. Diéu nay cé hai nguyén nhan, mét tinh ndng ma méi cone driver déu
phé bay
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4580: double roll surround, closeup at right (with
aluminum dome).

4582: double roll surround (with "paper" dome,
actually a compressed cardboard composite).

4583: triple-folded surround, closeup at right.

Hinh 9.27

Nhirng cach treo cone co ban trong driver LF.
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Hinh 9.28

4580/4560

10 Frequency Response: Measured in cabinet indicated by* below:

Mét phan di¥ liéu (gian thé) cho thiét ké
15" thé hién trong hinh 9.27.
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nhirng dap tan do hang san xuét ghi ra c6 thé
thay ddi tly thudc vao thung loa né gan trong do,
khi thyc hién phép do. Kha nang cta driver mo
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10 Thiele-Small Compfne, Simulation phéng chinh xac tan sé rat thap & high level
0 khéng la dai dién béi dwérng dap tuyén, nhung do
'_%/ NN N qui cach Xmax.
10 ) yime=cail Hinh trén: Gausse 4580. Bung biéu
7/ rz,ﬂf’ dién c6 ghi tén 5.0cu. ft./0.0Hz Ia mét thung loa
20 /r/" kin voi khéi lvgng noi 5ft kh(?i. Hai duong bidu
/‘/' _____ 5.0 cu. ft/0.0Hz dién khac dai dién cho dap tan thap dwoc tinh‘
1 4 =+ = 5.0 cu. ft./35.0Hz vao trong thung loa c6 hai port tuning khac ngam
-30 — ==— 5.0 cu. ft./45.0Hz

héa. Binh ciia dwéng biéu dién dap tan khoéng
3kHz dén 4kHz |a dién hinh ctia mi loa (vom-

-40 & g gl 8 gesgs § dome) bang nhdom. Loa nay cé thé mé ta nhw la
*5 cu. ft. Fg= 35Hz driver LF da nang, c6 su dao dong tuyén tinh tdi
Xmax = *.090" da (Xmax) + 0,090” (Sy dao ddng peak-to-peak

tdi da, tinh c& I&n hon nhiéu, va dwoc hién thi
nhw la dac diém ky thuat riéng).

4582 Hinh gira: Gauss 4582. Thiét ké nay cé

T T T T T T T nghia chi yéu cho horn loading, va cé cuén coil
10 Frequency Response: Measured in cabinet indicated by* below: z A R A x - . . ~
ngan (khdng nén nham lan v&i dwdng kinh cudn
0 9 ~—t coil). Két qué la kha nang dao dong téixda tuyén
/ \ tinh twong doi ngan. Pieu nay dwgc thé hién nhw
10

Xmax £ 040".. B6 sau cudn coil ngén, tuy nhién,

i

(/ - - o =) S \g\ § lai hiéu qua hon, va cho phép thém strc manh va
2/ 8 2 & 3 o & = dd chinh xac khi déi mat véi tré khang am thanh
*6 cu. ft. Fy = 50Hz horn loading twong déi cao. (Pap tng duoc hién
Xmax = +.040" thi cho mét thung loa 6 foot khoi c6 port tuning

(F8) & 50Hz. Thung loa kin dung né & day vi day
I& cach trinh bay biéu dd phan ¢ng dbi tiéu chuan
véi bat ky cone driver nao

Hinh dw&i: M6 hinh 4583 c6 Xmax +
4583A 0,250”, do d6, nhu thiét ké cé thé cé sw dao dong
I&n hon nhiéu, va do d6 kha nang sinh ra tan s
r4t thap nhiéu hon. Su théa hiép & day |a thiét ké
nay it nhay (hidu qua) di 3dB, va co thé khang
hiéu qua cho horn bass nhw 4580 hay 4582. Chu
y, kha nang nay cho bao quat nhiéu hon & tan sé

10 Frequency Response: Measured in cabinet indicated by* below:
0

i ~
.1/

2000 /
4

/ ! S 3 3 S b § § rat thap khong dugc phan anh trong dwong bidu
20 © e N ) = w| © dién dap rng, nhwng co trong dac diém ky thuat
*6 cu. ft. Fy= 35Hz Xmax. Nhitng loai vién triple-folded thé hién trong
Xmax = *.250" hinh 9.27 cho phép bao quét Ién hon dé dap tng

nhu cau nay.

ra v&i moét mirc dd nao d6. Mot nguyén nhén la cudn coil ndng Ién sau khi loa da dung trong thoi gian
tr mot vai giay va vai phut, tuy thudc vao thiét ké va cong suét da xr ly duwgc. Day 1a mot trong
nhirng ly do tai sao nhirng cone driver c6 chét lwgng cao déu thiét ké co 16 thong gié va kha nang
phat tan nhiét hiéu qua (cai khac, cé 1& quan trong hon, ly do chi la dé gip ngan ngira nhiét c6 thé
gay thiét hai dén cuon coil va nhirng bd phan 13p rap lién quan).
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M6t nguyén nhan thwdng xuyén vé ap luc nén la sirc dé khang co hoc cla viéc tuan theo
(compliance) / s treo. (Loai gi&i han nay la ly do khac, tai sao driver thiét ké cho dao dong twong dbi
ngan théng thudng véi viec compliance cing twong ddi va khéng khi tw do cong huwéng tan sb twong
ddi cao, hay fs cia qui cach ky thuat, thuéng khéng duwoc dwa vao cach xt dung tét nhat ctia né nhw
la LF huwéng xa truc tiép hay driver horn ngan, trir khi né dwoc xtr dung trong nhirng mid-bass cao
hon). Déi khi, horn LF rt dai cling c6 thé gay ra ap luc nén, do tré khang am thanh cao, c6 thé tang
khi ting mirc cong suét lén.

POWER COMPRESSION (dB Loss)

300 watts (50-500Hz) pink noise power
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Hinh 9.29

D liéu hién thi 1a tam thiét ké driver LF 15". Power compression cé ca wu diém 1an khuyét diém. Mot
mat, n6 cé thé gilp bao vé cac driver khéng hw héng khi bi day lién tuc gan véi cong suat xt Iy ctia né, béng
cach giam lweng dién nang rut ra tir ampli. Mat khac, amplifier cdng suat manh hon bay gi¢ kha can dé khién no
lam theo kha n&ng ctia né, va gain hé théng that té thay dbi trong nhirng gidi tAn bi anh huwéng (thuwdng & giai
thap).

Horn tan sé thap va thung loa (tiép theo).

Horn tan sé thap c6 khuynh hwéng hién thi sy loe ra theo cap s nhan tiéu chuan, téc do mé
rong cham hon, tan sb bi cat thAp hon. Théng thwdng, loai loe (flare) nay mé rong theo hai chiéu.
Thuwong, véi kiéu thiét ké thé hién trong hinh 9.5, mé hinh thu hep dang ké cé khuynh huéng xay ra &
trén khoang 500Hz. Horn gép thuwéng loe ra xap xi véi cap sb nhan véi vai budc chuyén tiép, nhw da
thé hién trong hinh 9.4.
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Vi bat clr horn tan sé thap nao, cé thé xtr dung hai yéu té6 chinh anh hwéng dén dap tan
thap: (1) ti 1& loe va (2) chiéu dai cta cai horn. Nhirng yéu tb nay, cung véi phu tai ctia khdi khong khi
phia sau driver, xac dinh ddc diém dap tan cta horn cling nhuw tan s cat bén dwéi cia né ma driver
sé c6 khuynh hwéng d& bo.

Ch&c chén la ching ta muén trong thung loa hay horn tan sé thép, cé thda hiép vé hiéu suét
trong giai tAn thap. Didu nay c6 nghia c6 thé can sy can béng bu dép (khéng nhét thiét 1a khuyét
diém), cling nhw nghta la can thém power amplifier d& dat dwoc dap (ng twong dwong.

Ciing c6 suw khac biét quan trong gitra dap (ng tan s6 thap va tiém nang san lwong téi da mo
ta trong hinh 9.30. Dap tan thAp manh chi ra driver yéu cau nang lugng twong déi nhé dé dat dwoc
mirc dd san lwgng nhat dinh & tAn s nao d6 trong mét loai thung loa. Nhwng ndng lwc output téi da
clia né 1a chire ndng cla khu vuc tdng bé mat cone cla driver va sy dich chuyén téi da né c6 kha
nang dat dwoc ma khong bi nghe khé chiu. (Hau nhw khdi can néi, nhirng gi lam chwéng tai can c6
rat nhiéu viéc danh gia, va tiéu chuan qui cach chuan cho kha nang dao déng peak-to-peak tai gido
trinh nay, cho dén nay linh vwc nay chwa duoc thoa thuan).

Hinh 9.31 cho thdy mét cu hinh dugc biét dén 1a bd Helmholtz resonator (thiét bi cong
hwéng), 1a co sé& ly thuyét cho sw cong hwdng ctia khdi khong khi tim thay trong thung loa c6 céng
(ported).

Mot thiét ké thung loa dng tan sb thap tao ra output tai nhirng 6ng cdng, bd sung huéng xa
trwe tiép cho driver chung quanh tan sé cong hwéng cla port. Sw quan hé phase tai cong huéng cua
port that sy hoi bi nghich phase (khodng 90°, tai d6, géc phase twong dbi khéng gay ra s triét tiéu
am thanh). Vi strc manh ctia output ddi lai tir port, cho du sw déng gép cta port véi output téng thé
hét strc ndi bat & tAn sé nay. O tan sb cao hon tan sb cong hwéng cla port, ¢é tAn sé nao d6 ma tw
dé cone va output clia port bi nghich phase it nhiéu, nhwng vi déng gép cla port tai nhirng tan sé nay
rat nhé, nén né rat it tac dong téi tdng output. Mot phwong phap thiét ké hiéu qua cho thung loa cua
loai nay ndm trong tay cGa hau hét hang san xuét, nhung ching ta van can phai chd y dén tiém néng
kém twong thich cla driver / thung loa bat c& noi nao khi driver ban dau da bj thay thé. Néu ban nghi
ngd vé& kha nang bét twong thich nhw vay, viéc tbt nhat 1a goi cho mot ngudi cé kién thire kha vé
thong sé Thiele-small, cho phép két hop rat that té cla driver LF cho ca hai thung loa kin 1an thing
loa port. Hau hét thung loa port c6 thé dé diéu chinh dé thay déi port tuning néu can.

Nhw da lwu y trong hinh 9.2 va 9.31, bén dwéi tan sb cong hwéng cla port, output ctia sy
hwéng xa truc tiép va port dang ngay cang nghich phase, va hbi dap tha ra triét dé. Chang ta c6 nén
boost nhitng tan sb nay bang EQ dé bu lai khong? Tuyét dbi khong! Bén dwéi tan sb cong hwéng cla
port, cone mét tai am thanh ctia né va c6 nguy co qua léch chuyén tai bat ky mirc cong suét nao. Do
do, cé thé ching ta nén gidm bét slider EQ graphic bén dwéi tAn sé nay, hay dung bo loc high-pass
(low-cut), hay ca hai. Ré rang kha hiru ich khi biét vé nhirng tAn sé nay dé thiét ké thung loa, do d6
nén kiém tra thong sé ky thuat néu cé thé. Néu van hanh mot hé théng am thanh cong suét twong déi
cao ma khoéng truy cap vao bét ky thong sé ky thuat nao, nén chu y am thanh chuyén floping, dac
trwng clia cone loa tw m& réng qua mirc & tan sé rat thap (méc du loai &m thanh nao ciing c6 thé gay
ra nhw vay b&i nhitng yéu td khac, chdng han nhu khép néi 16ng 18o trong thung loa).
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Hinh 9.30

Cong suét ti da tiéu biéu cha nhirng thiét bi tAn sbé thap.

O mirc cong suat cao, san lwong tan sb rat thap cé thé bi han ché bai gi¢i han dao dong co hoc clia
driver. Két qua am thanh cta loai han ché nay sé 1a sy thay dbi trong chat lwong am cla, thi du, tréng bass, khi
day hé thdng dén gidi han cia né. Don gian 13 sé c6 it tn sb rat thap, va sb lwong distortion ciia hoa am thi hai
va ba cao hon nhiéu. Néu ching ta vwot qua kha nang tdi da nay kha trdm trong & tan s rat thap, co mot am
thanh d&c trwng théong thwérng ma két qua tlr nhirng cone loa chinh né chay ra ngoai qua mirc. BAt ky ngudi van
hanh hé théng cao cép, néu khéng dwoc bao vé bdi limiter thich hop, sé lam tét diéu nay bang cach hoc nghe va
nhan ra am thanh nay, va néu can, chinh stra tinh huéng bang cach giam tan sb rat thap, hay giam level clia
toan hé thdng. Tan sé that té thoat ra khoi kha ning output cé thé khac nhau tiy tirng thiét ké.

N\
PORT

NN

CONE
MOTION

OUTPUT SPL

TOTAL OUTPUT

FREQUENCY
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Hinh 9.31

Loai cong hwdng am thanh Helmholtz (hinh bén
trai), lién quan dén khéi khéng khi bao pha, cé6 mét port 6ng,
la co s& ly thuyét cho thung loa ported. Thiét ké két hop
thung loa / driver s&€ cho phép cone di men b& mét chut,
chung quanh tan sb output téi da cla port, tang kha néng
cla né trong giai d6. (Dé két hop tét thiing loa / driver, mirc
giam dao déng cla cone hién thi & hinh dwéi phai tring véi
tuning thung loa. Sy chinh gidm nay ciling trung hop véi sy
tang tré khang, nhw trong chwong sau, trong hinh 10.4

Lwu y réng tAn sbé thap hon x4p xi béng port output
tbi da, tdbng san lwong nay ngay cang tré nén vé dung, vi
cone va port output bén duéi tan s chi yéu la nguoc
phase. Néu hé théng dwoc ding & mirc cao, port tuning giai
tan th&p hon tét nhat nén dwoc cét bdng EQ hay high-pass
filter, @& gidm kha nang lang phi néng lwong va / hay cone
dich chuyén qua do.



Hinh 9.32

Driver tAn sé thap wu viét tai gido
trinh nay bao gém mot déng co servo déc
biét, nghia la mét dong co’ dién trong nghia
ma hau hét moi ngwdi thuweng nghi vé né.
Vanh dai lién két cac déng co cho driver
dual-cone. M6t han ché ndi bat la né bi gioi
han tan sb cao, khoang 125Hz
(12dB/octave). Nhwng c6ng suét nén 1a dwoi
1 dB tai m&rc céng suat dwoc danh gia téi da
(xem lai hinh 9.29). Bwoc hién thi & bén phai
I& mat c&t cha Servo-drive SDL-5, véi cong
suét tbi da dwgc danh gia dé dat hon,
khoang trén 135dB SPL & 1 mét, tlr 34Hz
dén 125Hz. CAu hinh thiing loa la moét thiét
ké W-bin dac biét.

O

Hinh 9.33
Hai phwong phap tiép can dé san xuét LF bd sung.

(A) Thung loa tan sb thap chi cé dng xuét. Thung loa thudc loai nay c6 output twong ddi it & trén khoang
250Hz hay hon, tiy thuéc vao thiét ké. BPac diém dang cha y ctia phwong phap nay la giam distortion ré rang,
ngay ca khi driver hay amplifier bi distort. Phia trén giai tAn sé cat, méo hoa am (harmonic distortion) dwoc giam
xudng cuing véi tt ca néng lwong khac trong giai trén kha néng output hiéu qua cla port.

(B) Thiét bi 4” x 18" da dang. EV MTL-4 1a mot thiét bj tha vi va hiéu qua.. O day, mat trwdc ciia nhivng
driver dwoc tap trung vao nhirng ban hep gap lai kha dai, cé thé nhin thdy & méi géc nhirng clra thoat. Phia sau
nhirng driver thy & day sinh ra hwéng xa trwc tiép twong dbi gan nhw trai ngwoc véi cach tiép can truyén théng.
Ciing da san xuat mot phién ban 2 x 18" cta thiét bi nay.
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Hinh 9.34

Horn Mid-bass dwgc thiét ké dé kiém soat mo
hinh hiéu qua.

Vertical

Trong anh la Community CB 594. Bwéng biéu
di&n dap tan & phia trén bén phai kha tiéu biéu
ctia mét horn bass khong gép, khéng cé port. Dé
dat dwoc s mé rong tan sé thap, ching ta c6
thé cAn mét loa subwoofer bén dwéi khodng
80Hz (hay array cua vai thiét bi nhw vay). Thiét
ké cho phép su lwa chon driver 15 " hay 18",
miéng cla horn cao khoang 44" rong 54", ciing
minh hoa nhiéu kich c& can thiét dé kiém soat mo
hinh & tan sb lower-mid va mid-bass.

e?a;:ss.o‘
RN i
A SN ‘
L 7

Horizontal
250Hz

Isobar gradients
are shown in
-3dB increments.

X dung that té cia mé hinh dinh hwéng cho thiét bj

(Practical Use of Component Directtional Patterns)
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Trong hé théng chét lwgng cao ly twdng vé mét ly thuyét, mé hinh dinh huéng sé twong dbi
4n dinh trong subt toan bo giai tan sé cta hé théng. Trong thé gi¢i that cé nhivng khac biét quan trong
trong mé hinh dinh hwéng cta bt ct thiét bi nao, ciing c6 thé can phai hiéu va x& ly nhirng ng
dung chét lwgng cao ma chat lwgng am thanh phi hop véi tat cd khan gia |1a didu quan trong. Phan
nay cb chuyén tai vai théa hiép co ban da thuc hién theo nhirng dong nay.

Nhw da dé cap truéc day, véi ngoai 1é hiém hoi, can phai chap nhan tan sbé rat thap sé c6
khuynh huéng kha da hwéng. V&i mang (array) rat Ién né cé thé cé thé gidm diéu nay phan nao
bang cach sap xé&p nhirng loa subwoofer vao mét array riéng biét. (Con c6 mot dong lwc dé lam diéu
nay kha tét, 1a dung mét cap thiét bi output tAn sb thap sé thdo luan trong chwong nay duéi tén
"Speaker Arrays”). Ngoai ra, vai hang san xuét horn thwong mai tan sé thap da thiét ké dé hé tro mo
hinh kiém soat tAn sé thap. Nhirng horn, nhw horn tan sé6 mid va high, hién thi mé hinh dinh huéng
hoan toan mé réng khi buwéc séng vuot quéa kich ¢& clia miéng trén chidéu doc hay ngang, hay ca hai.

Duéi day mo ta vé cach thiét ké thiét bi cé khuynh huéng van hanh tét dinh hwéng co ban
ctia né. Nhiéu hang san xuét cdng bd thong sb k¥ thuat chi tiét cho mé hinh nhirng thiét bi ctia ho &
nhiéu tan s khac nhau, va c6 thé xem xét nhirng gia tri nay dé x& ly. Hy vong, tir nhiéu hé thdng
duwoc tap hop dan dan do soundperson va / hay ban nhac, théng tin trinh bay trong phan nay va trong
phan Ill kha hivu ich dé hiéu biét vé loai thiét bi nao s& c6 khuynh hwéng bdc 16 mé hinh dinh huéng
nao hoat dong tét véi nhau.

Midrange huéng xa truc tiép ¢ md hinh hinh nén thwdng thay déi theo tAn s nhw trong hinh
9.35. V&i bat ky hwdng xa truc tiép nao, diém -6dB sé thanh ra it hon khoang 75° khi dwéng kinh cua
driver twong déng véi buéc séng (diéu nay cé thé thay ddi phan nao, tuy thudc vao hinh dang cua
cone).

X dung so' dd trong hinh 9.35 va thay thé kich thwéc cta cone (khéng phai la dwdng kinh
loa danh nghia) bang D, chung ta c6 thé thdy sau day. V&i "bd huéng xa tryc tiép don 12” (= cone
10") c6 kich thuéc driver dién hinh dé sinh ra midrange, mé hinh dién hinh bat dau di xuéng dudi
90°, hay twong dwong trong khu vic 700Hz. Théng thwéng, véi loa 12", mé hinh gidm xudng dwdi
75°, khodng 1.2kHz - 1.6kHz, va bat dau xuéng dwdi 60°, khodng 2kHz. Vé&i loa 10" (~ cone 8,5") 1a
60 ° md hinh tai -6dB thwong sé dat dwoc & trén 2kHz mot chut. Trong trwdng hop cla thiét ké
hwéng xa midrange d&c biét thwong thay trong loai loa nearfield, thuwéng trong khoang 5” - 8”, mo
hinh 60° c6 thé dat duwgc trong khu vwc 3kHz - 5kHz (mét Ian nira, nhw moi khi, tuy theo kich c& va
hinh dang cta chinh cone loa, cé thé thay dbi chut it, khac véi loa c6 duweng kinh danh nghia). Vao
khodng 200Hz (tlr diém crossover low tiéu biéu dén midrange), chung ta thwérng cé thé mong doi mod
hinh nay dwoc thém Ién nhiéu dén 180° (cé 18 I&n hon nhiéu véi thung loa rat nhé gon). Nhitng md
hinh huwéng xa trwe tiép co ban sé td chirc that sw trong mat phéng ngang va doc, khi mé hinh nay la
hinh nén.

Khi bé tri hwéng xa truc tiép trong mét line array, nhw mé ta trong hinh 9.36, mé hinh theo
hwéng cua line array (thwdng la theo chiéu doc) chat ché hon sé gibng véi mé hinh cta driver cé
kich thwéc gan bang chiéu dai ca array. M6 hinh ngang cé khuynh huéng van con khoang twong tw
cho moét driver don.

M6 hinh co ban ctia mét horn trong giai thdp hon clia né, nhw da dé cap, sé phu thudc rat
nhiéu vao kich thwéc clia miéng loa, cling nhw trén thiét ké cta horn. Biéu dd clia nhivng buédc séng
gan dung trong subt am phd dwa ra dwéi day cé thé hiru ich. (Quy tac ngon tay cai: buéc séng 16n
hon miéng = réng hon 60°)

Vé&i horn straight exponential (ca mid 1&n high), mé hinh cé khuynh huéng sé thu hep lai trong
mat phéng ngang va doc, hay ca hai, &nh hudng manh béi do loe ra va cach thirc né phat trién tiv
hong, cung vé&i kich c& miéng, kich c¢& va hinh dang clia hong, va géc clia nhirng canh théng. Day la
van dé kha phirc tap, can phai dwoc thye hién trén co sé tirng horn mét (horn-by-horn), do do,
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nhirng thao luan sau day sé cho biét horn tan sé cao dwoc dung 1a horn dinh huéng radial, biradial

hay lién tuc.

Wavelength =4 x D

Wavelength = D

Wavelength =0.25 x D

Hinh 9.35

Mb hinh hwéng ctia huwdng xa dién hinh nhu bwéc séng so
v&i duwdng kinh cone loa. (Xem thém hinh 9.37). Nhirng mo
hinh cho 0.25 x D, tinh ¢, la nhitng cai da thé hién trong
chwong 2, hinh 2.2. Nhixng mé hinh nay ciing phu thuéc
phan nao vé hinh dang cla cone.
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Hinh 9.36
Line array ("cét-column").

Array nhu thé nay, khi xép theo chiéu doc, hd tro trong viéc thu
hep sw phat tan doc. Trong mét phang ngang, array nhw vay (rng Xt gan
nhw né la mét driver duy nhét, khi trinh bay bang db thi trong hinh 9.35.

Trong mat cét doc, cho du, array (mang) nhw vay (rng xir gan
nhw Ia mét driver béng chiéu cao clia toan bd array (trong trwdng hop
nay khoéng 4 x D). Bén trén tn sb bwéc séng gan bang dudng kinh cta
moét driver duy nhét, tuy nhién, tinh hiru ich cla array nhw vay bi giam,
can moét horn tan sé cao bd sung hay array thon chuyén diing. (néi thi du,
véiloa 10", didu nay sé 1a khoang 2kHz, trén chd ma wu diém cua array
sé& c6 khuynh hwéng bi mét).

C-X-Y-Y-)

M6 hinh ndm ngang trong horn radial ciing dwoc thiét ké tét nén van cé khuynh hwéng kha
nhat quan qua goéc phat tan chi dinh cla nd, thwéng 1a 60° hay 90°. (nhiéu trwéng hop ngoai 1é phd
bién nhat cho didu nay 1a VHF beaming trong horn radial dé cap trong chuong truwéc day). O day mo
hinh theo chiéu doc cé khuynh hwéng tré thanh diéu phai xem xét quan trong nhat. Théng thudng,
mé hinh theo chiéu doc trong loai horn nay c6 khuynh hwéng tré nén qua rong khi buéc séng béng
hay I&n hon chiéu cao ciia miéng (xem hinh 9.37). V&i mét thiét ké dinh huwéng radial hay khéng déi
dién hinh ctia horn cao 10" (kich thwédc thong thwong), sé bat dau xay ra phat tan doc quéa nhiéu
(vuot qua 60°) & tAn sb khoang 2kHz va nhé hon. Vi thiét ké hong 1” rAt nhd gon théng dung trén
thi trwong, didu nay c6 thé gan hon & 3kHz hay 4kHz va nhé hon. (Hay nhé, sé cé khuynh huwéng
tang murc dd phat tan theo chiéu doc khi tAn sb gidm). Horn miéng cao khac sé bat ddu mat kha nang
kiém soat mé hinh theo chiéu doc, theo hinh 9.37

Trong loai dinh hwéng lién tuc (constant) hay biradial c6 nhiéu khe hé thang ding da dé cap
& trén trong thiét ké hong, sé bat dau cé beaming khi bwéc séng béng hay it hon chiéu rong cta khe.

Nhirng loai line array néi trén la ciu hinh phd bién dwoc thiét k& dé cho phép phat tan ngang
kha rong va kiém soat mé hinh theo chiéu doc twong dbéi cé hiéu qua. (sw quan tdm dang chu y trong
céach tiép can nay la chét lwong va do rd nét am thanh ctia né & upper midrange, khéng cé dap ng
tam thoi tét, cung véi sw kém hiéu qua twong déi ctia viéc dung huéng xa truc tiép twong dbi lon &
tan s6 cao hon. Thda hiép dwoc thuc hién & day vé mat chat lwgng am thanh chinh xac & upper
midrange. Thiét ké horn / driver c6 khuynh hwéng thanh ra, don gian la ré rang hon trong gidi nay, va
c6 khuynh hwéng cé dap (rng tam thei tét hon nhiéu. Tuy nhién, vai thung loa multi-way high-level
cho nhitrng ng dung chét lwvgng cao xtr dung phwong phap nay rat tuyét voi).

Nhiéu horn midrange lién quan dén s loe ra (flare) chi mé rong trong mat phang ngang. (O
day, nhitng canh bén thdng & trén va dwéi). Loai thiét bi nay thuweng cé khuynh huwéng thu hep mo
hinh theo chiéu ngang khi tan sé gia tang vao gitra giai hoat ddng ctia nd. M6 hinh doc van cé khuynh
hwéng nhd hon 60° cho bwdc séng nhé hon chiéu cao miéng, dan dan thu hep khi tan sbé tang.

Horn midrange dinh hwéng lién tuc véi nguyén tac khe hé dirng da dé cap c6 khuynh hwéng
tranh mo hinh theo chiéu ngang thu hep dén giai xap xi, noi buéc séng nhd hon bé rong cla khe,
trén chd ma md hinh ¢6 khuynh hwéng thu hep kha nhanh (xem lai hinh 9.37).
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Hinh 9.37

Bang cac budc séng gan ding trong subt am phd.

Tan so Bwdéc séng
25 - 31.5Hz ~40' ~12m
50 - 63Hz ~20"' ~6m

100 -125Hz ~10' ~3m
200 - 250Hz ~5' ~15m
400 - 500Hz ~30" ~0.75m
500 - 800Hz ~24" ~0.6m
800 -1 kHz ~16" ~0.375m
1K - 1.6kHz ~12" ~0.3m
1.6 - 2kHz ~8" ~0.2m
2k - 3kHz ~6" ~0.15m
3 - 4kHz ~4" ~01m
4k - 6kHz ~3"  ~0,075
6 - 8kHz ~2"  ~0.050m
12 - 16kHz ~1"  ~0.025m

Theo qui tdc ngdén tay cai, buwdc séng Ién hon chiéu cao ctia horn c6 thé dwoc giad dinh cé mé hinh doc réong hon
khoang 60° hay twong dwong, tai diém buéc song tri di 6dB. Thi du: Mét horn exponential hay radial véi miéng cao 10 "
c6 thé dwoc gia dinh cé6 mé hinh doc réng hon 60 ° khoang 1.6kHz va & dwdi day.

V&i bat ky thiét ké lien quan dén horn radial hay straight exponential nao, cé thé thuwc hién nhitrng gia dinh chung
sau day vé mé hinh theo chiéu doc ctia né.

* Néu chiéu cao né nhoé hon 4" , md hinh theo chiéu doc sé c6 khuynh hwéng vwot qua 60° dwéi 4kHz.

* Néu chiéu cao né nhoé hon 8", mé hinh theo chiéu doc sé cé khuynh hwéng vweot qua 60° dwéi 2kHz.

* Néu chiéu cao né nhé hon 10", mé hinh theo chiéu doc sé c6 khuynh hwéng vt qua 60° dwéi 1,6 kHz.

* Néu chiéu cao né nhé hon 14", mé hinh theo chiéu doc sé c6 khuynh hwéng vt qua 60° dwéi 1,2 kHz.

* Néu chiéu cao né nhoé hon 20", mé hinh theo chiéu doc sé& cé khuynh hwéng vwet qua 60° dwéi 800Hz.

* Néu chiéu cao né nhoé hon 30", mé hinh theo chiéu doc sé& cé khuynh hwéng vwet qua 60° dwéi 500Hz.

Vé&i nhirtng bwéc song dac biét, cong thirc dwoc gidi thiéu trong chwong 2 dwoc 1ap lai & day cho thuan tién.

Buwdc séng = tbc d6 am thanh (1130' hay 340m) chia cho tan sb.

Nhirng thanh phan cla tan sb low va low-mid/mid-bass hinh thanh nhirng d&c tinh dinh
hwéng thwdng & trén khodng 200Hz hay 300 Hz. Horn straight exponential tAn sb thap trong hinh 9.5
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va 9.34 c6 khuynh huwéng cé6 mé hinh thu hep dang ké trong mé&t phang ngang trén khoang 400Hz.
Ngoai ra, chinh sy loe ra ctia horn trong nhirng kiéu thiét ké vira néu sé c6 khuynh hwéng phat ra
(project) mé hinh ndm ngang béng cach thu hep xudng dwéi khoang 60°, thwdng & trén 400Hz, tiy
thudc phan nao vao thiét ké horn. Cung vé&i horn khéc, khi bwéc séng ngan hon kich ¢& hong (phd
bién trong khodng 10"dén 14" v&i horn dwoc thiét ké cho driver 15”), san lwong khong di déi véi horn
loe, va hoat dong giébng nhw hwéng xa truc tiép.

Trong horn tan sb thap, vai mrc d6 kiém soat mé hinh hiéu qua véi, chang han, mot miéng
horn 5” x 5 "(1,5 m) vuéng, c6 thé bat dau dat dwgc khodng 125Hz - 160Hz. (Xem lai cac biéu dd
trong hinh 9.37)

Lam sao tap hop moi cai nay véi nhau mot cach thiét thwe? Didu nay chi yéu phu thudc vao
&ng dung. Nhw da dé cap trwdc day, mé hinh thang dirng Ién hon 40°, that té (thwéng khéng hoan
toan giébng nhu mé hinh danh nghfa) tai diém -6dB c6 thé dwoc coi hop phép la rong, trir phi horn bj
treo rat xa trén cao va chia xubng phia khan gid (nhw trong nhiéu cai dat cé dinh). Tuy nhién, hanh vi
sbng that (real-life) cia am thanh thuéng khong dé ludn dat dwoc diéu nay (it nhat 1a khong phai la
khong c6 thiét ké loa chdng Ién (stack) twong ddi cao), do do, khi hau hét déu theo dudi cong nghé,
sé dwa ra thda hiép.

Mbi hé théng, nhw da dé cap, 1am cho vai loai théa hiép déu chung quanh diém crossover,
phd bién dang chu y nhét 14 trong tién trinh di chuyén crossover dan 1&n dén horn HF. (vai hang san
xuét cac hé thdng loa hoan chinh, phai néi 1a, da lam gidm sw bu dép nay dén diém hau nhu khong
dang k&, méac du nhirng hé thdng nay c6 khuynh hwéng cé6 mé hinh tdng thé twong ddi réng theo
chiéu doc. Viéc cac muc tiéu doc hep hon mau thiét ké 13, né rong hon nhirng bién thé thudng gap).
Thwong, nhirng thda hiép tré nén dang chu y trong truéng hop chidu cao clia horn HF duoc gidm
xubng dé gidm chiéu cao cla hé thdng. Loai thda hiép nay kha thich hop bt ct khi nao hé théng cé
thé can phai dwoc dung trong nhitng rng dung cé chiéu cao kha thap gitra dau khan gia va trdn nha.
Mot sw thda hiép vé loai nay chac chan thich rng nhirng nhu ciu khac that té cling nhw tiét kiém
khéng gian cho cac hé théng lwu ddng trong vong xe van, xe tai hay xe ché khach. (Khéng quéa nhiéu
ngwdi mudn mang theo horn c6 kich thwéc hién thj trong hinh 9.16-A, chang han).

Mot cach tiép can dé kiém soat mé hinh chiéu doc & mid-range va upper mid-range, lién quan
dén viéc xép doc horn mid va / hay high, hay hwéng xa truc tiép (line-array). Diéu nay, mét lan niva,
phu thudc rat nhiéu vao chiéu cao gitra dau khan gia va tran nha hién cé. N6 ciing phu thudc rat
nhiéu vao sw quan tam thiét thwec nhw d6 phirc tap cla day loa, thoi gian rang budc va chuyén mén
clia ngwdi chiu trach nhiém setup. Trong hé théng loai mdt hop (one-box) da thiét ké dé setup twong
déi don gidn va nhanh, sy bién ddi mé hinh ciia nhirng thiét bi dac biét chi cAn don gian 1a chap
nhan. Va hé théng Iwu dong khong thich tng tat c& nhu cu hoan hao, bat ké didu gi ma tai liéu
quang céo thwong mai cé thé noi. Tuy nhién, cé thé duwoc gidm thiéu thda hiép néu hiéu biét tinh hivu
dung cla thiét bi. (Chwong 12 dén 15 bao gébm nhirng thdo luan thém vé phdm chét va khiém khuyét
clia phwong phép tiép can khac nhau dwoc dung trong thiét ké loa, va cach thirc né cé thé tac dong
dén qui trinh hién nay clia prosound trong linh vuc nay).
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Hinh 9.38 o]
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2 thiét bi LF: (dap (rng trén
truc Ién dén +6 dB so V&
don vi duy nhét, thuwong
du6i 200Hz hay th4p hon,
tuy thudc vao kich c&
driver, thiét ké thiing loa
va khoang cach cat tan sb
thap hiéu qua thwdng di
chuyén xudng dwoi
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~———  khoang 1/3 octave)
Top view
HORIZONTAL - =\
SPLAYING -

Véi loai array bet nay sé xay ra 16i lobing dang
ké & hai bén, din dén thay ddi dap rng tan sb
di chuyén khi khan gia ngoai trung tam.

Hinh 9.39:

Két hop nhiéu loa va thiét bj.

24 thiét bj LF: (dap tng trén
truc I&n dén +12 dB so vé&i
don vi duy nhét, thuong dudi
150 Hz hay thap hon, tuy
thudc vao kich c& driver, thiét
ké thung loa va khoang cach
cat tan sb thap hiéu qua
thworng di chuyén xubng dusi
khoang Y; dén 2/3 octave)

Cé vai 16i lobing, nhuwng trong khu v

khan gia chat lwong am thanh phu hop
hon - loai sdp xé&p xoe ra thwéong thich

hop hon.

Vai yéu t6 quan trong s& anh hwéng khi két hop nhiéu thiét bi. Trwéc tién, trong A, lwu v, viéc thém
nhiéu thung loa v& co ban lién quan dén sy gia tdng 3dB trong san lweng output cho méi 1an tang gap d6i sb
lwong thung loa.

Trong B, lwu y, khi bwéc séng vuot khoang cach gitra truc trung tam cla hai thiét bi gibng hét dat canh
nhau dang ké (2 - 3 14n hay hon), dap tng va kha ndng san lwong téi da tang Ien 6dB méi Ian nhan déi thung
loa . Biéu nay co hiéu lwc dic biét dbi vai thung loa tan sb thap thiét 1ap trong mét array, nhwng ciing c6 thé anh
hwéng & tAn sé midrange khi xép chéng horn nhw trong hinh minh hoa trwéc.

Trong C, lwu y trén tryc, trwc tiép doc theo truc trung thm & phia trwéc cla array, tat ca cac tn sé sé co
khuynh huéng cling cb. Léch sang mét bén, sé xay ra vai s triét tiéu 1an nhau & nhitng tan sé khac nhau.

Hinh 9.40:
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Khu vuc crossover tiéu biéu. Ngoai viéc két hop band theo dap tan va kha nang output tdi da cla né,
can phai xem xét mé hinh thiét bj dinh hwéng cla tAn sb midrange va high, nhw d& phéac thao trong vai phan
trwdc clia gido trinh nay. (Xem nhirng thdo luan trwée trong chwong nay).

(A)
B
Low / High
N
100 200 500 1k 2k 5k 10k
(B)
Low / \_ High
N\,
N\
Ay
100 200 500 1k 2k 5k 10k
(C)
Low X Mid X | High
100 200 500 1k 2k 5k 10k
(D)
|
Low Low4mid Hitmnid K Hi
|
| !
100 200 500 1k 2k 5k 10k
(E)
Low Lowtmi Hi-rhid High
100 200 500 1k 2k 5k 10k

(A) Biém crossover tiéu biéu cho hé théng san khau
truyén théng hai way véi horn HF hong 2". Vé&i diém crossover
500Hz, driver LF 15" c6 khuynh hwéng duy tri it nhat 90° 1én t&i
gidi tAn s noi ¢ anh hwéng t¢i horn tan sb cao. O day, (gia st
I& horn 90°) trong mé hinh da 90° dwoc gilr lai trong khap am
phd, v&i mé hinh mé réng ngoai 90° vé phia nhirng tin sé thap
hon. M6 hinh doc phu thudéc manh vao chiéu cao va thiét ké cla
horn HF, d4 thdo luan trong hinh 9.16. Cong suét xt ly kha
n&ng cho nhirng driver tAn sb cao thwéng it hon so véi cong
suét woc lwong & day.

(B) Khi nang tan sé crossover lén, kha ning xt ly cong
suét cho driver HF ting, nhuwng c6 sw thda hiép la vai mé hinh
thu hep (beaming) ctia cone driver git*a khoang 500Hz va diém
crossover. Déi vai thiét bi nhw loa monitor san khau bao phi mét
vi tri microphone duy nhét, ching ta c6 thé coi beaming la én va
duing diém crossover cao 2kHz (hay tham chi cao hon, tiy thudc
vao kha nang cuda driver HF).

(C) Diém crossover tiéu bidu ctia hé thdng ba way. Pay
I& mot thiét bi x& dung midrange chuyén dung, théng thudng véi
mét hay nhiéu cone driver 10" hay 12", hay driver midrange nén
trén horn midrange. Di chuyén diém crossover mid to high cao
hon 2kHz, c6 thé vai trudng hop cho phép driver HF x& ly nhe
hon mét chat so véi mirc nang lwong da trich dan ca no (xem
lai hinh 9.19), nhwng diéu nay phu thudc vao thiét ké driver.
Driver midrange nén thuwdng sé dwoc dé nghi thay déi tan sb
crossover tdi thiéu cao hon so véi hién thi & day. Di chuyén diém
crossover low to mid 1&n trén cé thé cho phép thiét bi mid xt ly
nhidu céng suét hon, nhung lai dat nhidu trach nhiém hon trén
thiét bi LF. M6 hinh chiéu ngang véi trong hé thdng kiéu nay
thwdrng thu hep tir 700Hz dén 2kHz.

(D) Diém crossover tiéu biéu cho mét hé théng bén way
cao cap v&i driver subwoofer 18”,low-mid 15", high-mid 10" hay
12", va hong HF 2".

(E) Tan sb crossover tiéu biéu trong moét hé théng bén
way véi driver LF 18", low-mid 15", nén HF 2", va thiét bj VHF
nhw mé ta trong hinh 9.23 dén 9.25. (ciing cé thé x&r dung hong
horn 1" mang bang nhém hay titan cho giai VHF). Cho du xc
dung thiét bi VHF, nhwng di nhién van con twong &ng véi low,
low-mid, high-mid va high trén mét crossover bén way.. Di
chuyén diém crossover low-mid to high-mid 1&n trén s&, dién
hinh, cho phép driver nén xt ly nhiéu céng suét hon, mac du co
khuyét diém, thiét bi low-mid dwéi diém crossover sé cé khuynh
hwéng beaming.

4 5 4 6 4 6 4 5 100
3 7 3 7 3 7 3 7 |50,

2 82 82 82 ] P
1 9 1 9 1 9 1 9

0 L 10 0 L-M10 0 H-M10 0 H 10

16 Hz 800

6 T T 6 4K 6
3 500 3 2 3
7
. 10 1k 8Kk10) 3
250 7
500 16k

1k 2k

12 dB15 160 Hz 8k 12dB15 480 Hz 24k 12dB 15

———(QUTPUTS)

LOW — LOW-MID )===LOW-MID—> HI-MID == HI-MID —» HI )=~
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Hinh 9.41
Thi du v& mét crossover bén way thwong mai.

Crossover dong thwong mai, thwéng gap trong linh viee nay, cé chirc ndng bd sung dé diéu chinh
dwong biéu dién dap (rng chung quanh nhirng diém crossover. Ly do cta sw kiém soat thém nay, goi tat 1a kiém
soat sy giam am damping (thwéng c6 nhan dB trén mat may), dé cho ngwéi van hanh cé co héi didu chinh hé
théng dap tng chinh xac trén nhirng diém crossover. Théng thwéng, crossover 12dB/octave cho thdy dap ng
tang nhe trén tryc tai diém crossover. Kiém soat damping nay vén dwgc phat trién dé déi pho véi cai bwéu 3dB &
trén dac tinh dap &ng truc cla crossover 12dB/octave tiéu chuan (trinh bay nhirng cai goi la Butterworth
response). Hinh dwéi, va & nhirng hinh sau do, cho thay kiém soat nay anh hwéng dén dap tng nhw thé nao.

/Underdamped

Critically damped

Overdamped

20 50 100 500 1k 5k 10k 20k
Frequency (Hz)

3
low-pass ; i high-pass
—_—

20 50 100 500 1k 5k 10k 20k
Frequency (Hz)
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'} . Hinh 9.42

STANDARD BUTTERWORTH Dap (rng téng cla déc tinh
RESPONSE ON-AXIS loc (filter) thé hién trong

+2 4 hinh 9.41.
0+ (A) Téng hop nhitng duwéng
ey biéu dién dap &rng cta
crossover 12dB/octave. Cai
< bwéu 3dB 1a két hop trén
6 e truc dap trng cho mét
ek 12dB/octave tiéu chuin.

Butterworth response. Mot

S ) thiét lap 6dB dé kiém soat
12T damping cuia crossover
A4 Ashly 12dB/octave, tt ca
két qua khac déu nhw nhau,
T e e s S o = T dan dén flat trén truc dap
20 50 100 500 1k 5k 10k 20k ang.
Frequency (Hz)
(A)
(B) (B) Tuy chon damping trén
crossover Ashly
dB 4 18dB/octave. O’ day, chirc
: nang chong damping, gan
0T nhan dB trén mat may, la
+4 =+ mét phat trién ban dau tir
sk 1.5 thiét ké cda Ashly. Thong
—— .~ : thwong, bat ky crossover
ar 3 tiéu chuén 18dB/octave nao
24 cling trang bi flat trén truc
o | tdng (thiét 1ap 3dB trén thiét
6 ké clia Ashly).
-6 -+
84
-10 <+
124+ 12
.14 —

20 50 100 500 1k 5k 10k 20k
Frequency (Hz)
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Hinh 9.43

Time-alignment (so hang thdi gian) co ban cho nhirng thiét bj

riéng biét.
Speaker cone o . )
and HF diaphram Khi sap xép nhieu thiét bi v&i crossover 12dB/octave hay
aligned vertically 18dB/octave, tha tuc hop Iy 1a sdp xép nhirng phan tir dao

déng cua driver theo chiéu doc. Gia st, thiét bi da nbi day
dung, thwéng sé dat cac thiét bi canh nhau trong quan hé
phase thich hop trén truc tai diém crossover.

Néu nhirng driver khong s&p xép theo chiéu doc, két qua
output cia nhing band lién k&, trong vai trwdng hop, sé gay ra
s triét tiéu 1an nhau trong khu vuc crossover. Thi du, véi diém
crossover 2kHz va crossover 12dB/octave, suw khac biét 4"
(0,1m) trong s lién két gitva thiét bi mid va high sé dat hai trai
phase truc tiép trén truc tai diém crossover (méc du sy khac
biét 8" (0,2 m) sé dwa no tré lai ddng phase mét 1an niva).
Ddng thoi, tai trung binh sé nhay cdm véi sw khac biét trong
viéc time-alignment clia loa trong giai 1,5kHz dén 3kHz. Pay la
giai tiéu biéu cho diém crossover clia nhiéu hé théng, hiéu tng
time-alignment c6 thé thanh ra mét b sung quan trong.

Lwu y & day chung ta dang néi vé cone hay mang cla driver,
khoéng phai la nam cham hay cudn coil. Pay la vi tri trung binh
tlr d6 nang lwvgng am thanh téa ra that sy. Ré rang hiru ich khi
biét chd mang loa trén mét driver tAn sé cao (binh thwéng
chuing ta c6 thé doan né kha gan véi nép phia sau, xem hinh
9,21). Bbi v&i cone driver, vi tri nay thudng cé thé dwoc doan &
dAu nép che bui (gitra mdi loa).

Théng thwéng, ching ta cAn hai ldng véi viéc nhikng thiét bi
khéng thdng hang tai diém crossover, nhw lo-to-mid & bén
phai. Trong minh hoa horn gép, trung tam thinh giac that sy cé
y nghia d&ng sau vi tri vat ly ctia thiing loa, do chiéu dai dwéng
di ctia horn gép (trong trdng hop nay, chiéu dai dwong dan
dén miéng khoang 4 & 1/ 2 ft (1,5 m), horn gép loai khac rd
rang c6 thé khac di).

© | LOW-TO-MID  MID-TO-HIGH DELAY (in m””secondsl g OUTPUT LEVELS o

O O [P P |0 OO

o FREQ. FREQ. OLow MID HIGH LOW MID HIGH o

Hinh 9.44
Mat bang diéu khién ctia crossover 24dB/octave véi nhivng tly chon delay.

Nhiéu crossover 24dB/octave cé num diéu chinh sy delay nhdm bu dap cho sw khac biét trong viéc s&p
xép vat ly cGa nhiéu thiét bi. Lwgng delay co thé thay dbi tuy tirng thiét ké cia hang san xuét. Trong gi&i han gan
dung, chung ta cé thé thwc hién delay 1,1 phan nghin giay cho mdi foot khac biét khi so hang, hay mili giay 1 cho
mdbi 0,34 mét.

Hinh 9.45

ICich i(fr dung co ban vé thiét l1ap delay trén crossover 24dB/octave.
A -

Trong thi du néy',- cone va mang loa ctia horn mid va high kha théng hang,
nhung cé sw khac biét vé chiéu dai gitva low va mid. Khi xtr dung crossover cé
chrc nang delay, nhw trong hinh minh hoa trwéc, ching ta nén delay viéc
output tan sb thap béi lwong thdi gian am thanh can dé di chuyén khoang
céach tir driver tAn sb mid va high dén miéng horn twong (rng ctia né. Trong thi
du nav khoéna xtr duna d6 delav nao & crossover output mid va hiah.
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Hinh 9.46

¥ Cach xtr dung mrc dd crossover output.
3 Kiém soat mrc output trén mot
Low T \ L // \\ 5 crossover dién t&r gibng nhw mét dang
/ 7 \ EQ shelving. Diéu nay cho phép diéu
chinh @& bu dap gain cho power
100 200 500 1k 2 5k 10k amplifier khac nhau va dd nhay thiét bj
loa, cling nhw @& diéu chinh mot hé

diéu chinh thé hé théng véi nhivng EQ
chinh bén ngoai d&t ché do flat, sau d6
dung EQ d@é tinh chinh hé théng. Nhirng
4 tan sb crossover va dwong biéu dién noi
riéng & day chi d& minh hoa.

100 200 500 1k 2k 5k 10k

Low-to-low-mid crossover point tuned to help protect system from excessively low frequencies.

To LF amp To midrange amp To HF amp
> ~
/i LoW-mid ,/ \\ Hi-Mid ’/ \‘ High

Lowest crossover i

output not used

in this case.

50 100 200 500 1k 2k 5k 10k
Hinh 9.47

Cach xtr dung crossover dé giam tan sb cuc thap c6 kha nang gay ton hai.

Xt dung crossover dién t& bdn way trén mot hé théng ba way (hay crossover ba way trén hé théng
biamplified) cho phép dung diém crossover thap nhat nhw mét filter high-pass. &’ day, chinh ban than ba band
trén cla crossover dwgc dung dé diéu khién hé théng ba way. Output low clia crossover don gian chi la khéng
dwoc dung va output low-mid dwgc dung dé diéu khién woofer. (Nhirng tan sb crossover déc biét, néi lan nira,
chi dung & day cho muc dich minh hoa. Xt dung EQ c6 b6 loc high-pass thay dbi dwoc sé loai bd nhu ciu can
c6 loai thi tuc nay).

M6t cach tiép can twong tw sé cho phép moét crossover bdn way duing trén hé théng hai way, x& dung
diém crossover cao nhat dé gidm giai tAn VHF trén, chang han nhw 14kHz,v.v.. (M&c di &m nhac c6 it ndng
lwong trén tan sb xap xi nay, dw thira va c6 thé khéng nghe dwoc ndng lwong tir nhac cu dién t&r va ngudn khac
c6 thé ddi khi lam thiét hai driver tAn sé cao ciling nhw lam qua tai amplifier).

@ Sound & Lighting



CHUONG 1 0

B6 khuéch dai cong suat va nhirng lién
quan vé tr& khang

Power Amplifiers and Impedance Concerns

Muc dich ctia bo khuéch dai, rd rang & dé tao ra tin hiéu output y hét, nhwng manh hon tin
hiéu input cGia né. Cé thé x& dung bd khuéch dai nhdm thwe hién nhirng chirc nang khac, & day
chuing ta sé tap trung vao muc dich co ban cla viéc cung cép tin hiéu output ¢ hiéu qua tir bd
khuéch dai cong suét.

Kha nang san xuét output clia bd khuéch dai bi &nh hwéng bdi tré khang clia mach theo dinh
ludt Ohm (gidi thiéu trong chwong 4). Can than lwu y, do tré khang cé thé thay déi dang ké theo tan
s6 (xem hinh 10.4), cong suét ra cGa ampli c6 thé bi anh hwéng bi yéu tb nay.

Mbi bo khuéch dai cong suét (power amplifier), & mot tAn sb nhéat dinh, c6 kha nang output téi
da, duwdng biéu dién ctia mach dién theo tré khang (impedance) nhw sau: Hinh 10.2 minh hoa hai
duong biéu dién d6. Luu v, trong gidi x&p xi nhat dinh, dwéng bidu dién tré khang co ban bi giam
theo dinh luat Ohm. (D6i v&i mot dién thé nhat dinh, mot nira tré khang twong duwong véi gap doi
cwong do, va do d6 cong suat sé gap doi nhw da mo ta trong chuong 4). Ngoai diém nao dé, khi tré
khang van gidm tiép tuc, kha ndng cong suét téi da dau tién bat dau 6n dinh, rdi cudi cung roi xubng
kha trdm trong. Day la dac tinh tw nhién cta mach khuéch dai.

Ngoai ra, dwdng biéu dién nay co thé thay dbi ddi chit & nhirng tAn sb khac nhau (mac du né
thworng dwoc &n dinh tai 1kHz). Hinh 10.2 cho thay cach tiéu biéu, trong dé kha nang cong suét thay
dbi tuy theo tan sé & nhirng tré khang khac nhau.

Bay gi®, da xac lap vai han ché clia bd khuéch dai cong suét tiéu biéu, chung ta hay giai
quyét n6 cach don gian hon. Hau hét bd khuéch dai cong suét déu trich dan qui cach k§ thuat output
clia né & 16Q, 8Q va 4Q theo huéng dan cta Uy ban Thwong mai Lién bang Hoa Ky (US Federal
Trade Commission). (Cé thé dw doan, vai hang s&n xuét bao thd nhiéu khi gi¢i thiéu théng sb ky thuat
cta ho hon nhirtng hang khac). Nhirng qui cach ky thuat output nay khong gidi thich dwgc cai gi ca,
né chi tac dung nhw mét huéng dan hivu ich trong viéc danh gia nhivng mong deoi vé mirc do kha
nang output cé thé dat.

C6 nhirng trng phai tu twéng khac nhau vé cach thuc hién tét va hiéu qué nhat phu hop
v&i kha ndng khuéch dai cong suét va kha ndng cta driver. N6i chung, nhirng ky sw giau kinh nghiém
nh4t d&u mudn cé power amlifier vuot qua strc chiu dwng cla driver, va néu can sé dung thiét bj han
ché (limiter) dién ap hay han ché cong suét dé bao vé cac driver khdng bi qua tai. Nhirng hang san
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xuét loa cang ngay cang thiét ké cac tinh nang nay vao thiét bi. Twong tw, hau hét hé théng xu ly-
kiém soat (processor-controlled system) déu cé kiéu han ché nay & dang nay hay dang khéc.

Céch danh gia don gian tré khang chung ctia mach dién la ghi nhan tré khang danh dinh cta
loa, va cach két ndi v&i nhau. Hai cach néi day loa véi nhau co ban 1a mach néi tiép va mach song
song (series and parallel circuits). Hinh 10.3 cho thay sw khac biét gitra hai cach. (Trén that té, wu
diém ctia mach song song la néu moét driver khéng hoat ddng, nhirng driver con lai trong mach van
tiép tuc hoat dong. O mach ndi tiép, néu moét driver khdng hoat déng, toan bd mach bj gian doan.
Trong thiét ké va van hanh hé théng tét, viéc tat ca cac driver déu bi hw hai hiém khi xay ra Tuy
nhién, mach song song thwéng dwoc coi la phwong phap dang tin cay nhét, va phan I&6n hé théng
hién dai déu ndi theo cach nay).

Nhiéu driver néi day song song sé cé tré khang thap hon khi dén output ctia ampli, nhw sau:
Cho mach song song, chia tr& khang cta tirng driver giéng hét nhau bang sé lwgng driver. Néu hai
driver gidng hét, hay thung loa dwoc ndi song song, tbng tré khang cho cac ampli output sé& dwoc cét
con mot nira. Nhw vay, hai driver 8Q song song sé cho ra mét téng tré khang 4Q. Hai driver 16Q
song song sé& cho ra tong tré khang 8Q.

Nhiéu driver néi tiép sé& c6 tré& khang cao hon khi dén output ctia ampli, nhw sau: Cho mach
ndi tiép, nhan tré khang riéng véi sb driver. Néu ndi tiép hai driver, hay thung loa giéng hét, tdng sb
tré khang cho ampli output s& ting gép déi tré khang riéng ctia méi loa. Vi vay, hai driver 8Q néi tiép
sé cho ra téng tré khang 16Q dén ampli.

Loa ndi day trong nhém bédn loa hay nhiéu hon cé thé duoc sép xép theo sy két hop cla ndi
tiép va song song (thwéng goi la series / parallel). Hinh 10.3 cho thay cach tinh toan téng sb tré
khang danh dinh cho vai két hop driver phé bién.

Vi hau hét hang san xuat bd khuéch dai cong suat déu bao kha nang chiu tai I&n nhat cua loa
& 4Q va 8Q, xt dung viéc danh gia tré khang danh dinh cua loa 14 tién lgi. Tuy nhién, trén that té, tr&
khang thay ddi rat nhidu theo tan s, do d9, tré khang danh dinh thuwéng khac dang ké so voi tré
khang that té trong nhirnggiai tan sé da nhan ban.

Hinh 10.4 cho thay dwéng biéu dién tré khang déc trwng clia mot cone driver. O’ day c6 thé
thay cone driver tiéu biéu sé c6 tré khang thap nhét trong gidi midrange ctia phd am. Trong truwdng
hop hiém gap nay, cé thé cho phép gidm cong suét tdi da cung cap cho nhiéu driver néi day song
song, dac biét 1a khi dung cone driver trong midrange nay. Diéu nay néi chung sé tr& thanh sy quan
tam khi midrange can phai dwoc day 1én téi mirc day da. Nhwng day 1a ngoai 1& dbi véi luat. Trong
hau hét tredng hop, viéc cong bd sy danh gia tré khang danh dinh la phai hwéng dan viéc danh gia
tré khang thich dang. Sv gia tang tré khang & tan sb thap, mac du, 1a mét trong nhirng ly do tai sao
ho thich cong suét bo khuéch dai c6 phan vuwot quéa cong suét cla loa khi dung cho nhirng thiét bi
tan sé thap.
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(TYPICAL PERFORMANCE)
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Hinh 10.1

Thi du vé cac kha nang output ctia bd khuéch dai cong suat (power amplifier).

(Trén) Budng biéu dién tiéu bidu cta bo khuéch dai cong suét chat lwgng cao tai 4 ohm va 8 ohm,
bang cach dung tin hiéu 1kHz. O day dwong biéu dién theo ddi ty Ié méo hoa am (harmonic distortion) khi tang
cbng suét output. Sw gia ting nhe & cac cip dd cong suét thap la tiéu biéu, va qua thap so véi mirc nghe rd. Sw
gia tang nhanh & coéng suét output cao la tiéu bidu ctia chuyén gi sé& xay ra khi ampli dat kha néng cong suét tdi
da ctia n6, vurgt qua chd méo cét tiéng (clipping) dang cha y. Trong trwérng hop nay phai danh gia bo khuéch dai
rat than trong, la dat 200 watt RMS / channel & 8 ohm (ca hai channel driven) va 400 watts RMS / channel & 4
ohm.

(Dwéi) Thi du vé céng suét téi da phai la bao nhiéu dé co6 thé thay déi theo tn sé. V& dwérng biéu dién
nay, cho ampli cong suét nhw trén, sé cho thay tai sao phdm chét tir 20Hz - 20kHz thwéng it hon so véi nang
lwong qua tAn sb midrange. Lwu y, méc du, sw chuyén dong ctia nhitng dwéng biéu dién nay c6 khuynh huwéng
ra bén ngoai gidi noi hu hét déu can cong suét, thuwdng tir khodng 40Hz va tré 1én. Ngweoi x&r dung co kinh
nghiém sé& nhan ra trong giai VHF, khéng can lwong cong suat cao dé diéu khién driver nén va loa tweeter.

500 — -
7 4 OHMS
450 AN
2 \
E 400
=
Z 350
5
& 300 - = — =
= L~ 8 OHMS \
O 250 \
m
= 200
Q POWER BANDWIDTH
150 0.25% HARMONIC DISTORTION — |
100 R R
10 100 1000 10K

FREQUENCY HERTZ

Hinh 10.2

Nhirng db thi bd sung vé kha
n&ng output téi da ctia ampli

@ cbng suét tiéu bidu.
Sound & Lighting

Mac du kha néng cong suét
thwérng dwoc vién dan & 4
ohm, 8 ohm va 16 ohm, kha
n&ng output that té nhw
dwong biéu dién sau. Nhitng
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|

+ i
- Two 8() drivers in parallel: N
—+ total impedance = 4(). - +
+
Two 8() drivers in series:
total impedance = 16()
+ S,
—_— +
+ m -
-+
+ - B ——
+
+
Another method of wiring
= same circuit as above:
=+ simple jumper wires
between drivers. A
—_— 4
ot Another method
L _ of series wiring:
3 Take (-) lead of speaker A
Four 8() drivers in parallel: and connect to (+) lead
total impedance = 2(). of speaker B.
Hinh 10.3

Cach nbi day phd bién clia driver 8-ohm.

(Xem thém hinh 4.5 va 4.6).

Lwu y: Diéu cwe ky quan trong la tat ca loa phai hoat
L) 8 doéng trong cling mét giai tAn sb, ciing 1a cling mot
* + phan cwc (ddng phase) véi nhau. Mét phwong phap

E kiém tra tinh phan cwc ctia cac driver tan sb thap Ia

———

chén rang dién ap dwong & cwc + tao budc chuyén
déng ra ngoai cho tat ca cone loa.

duing pin 9 volt cham vao day loa that nhanh va chéc
+

. ca Lwu y bd sung: Hau hét cone driver va driver nén hiéu
Series/Parallel circuit: . R R R R > 1a .
with four 8¢) drivers, JBL xt& dung cwc mau den la + va cwc mau dd la -, trai
total impedance = 8(). nguwoc véi hdu hét hang san xuét khac.

m Sound & Lighting



(Typical impedance

320 /" /,:_"/’ according to frequency)

160 / :
80 / (Normal impedance)
(Typical DC resistance
e measured with an

ohm-meter

100 1k 10k

Hinh 10.4
Puwong biéu dién tré khang tiéu bidu cua driver tAn sb thdp 8 ohm.

Thwong xt dung 4 ohm 8 ohm, va 16 ohm 1a tr& khang danh dinh, vé& co ban nghia 1a "nhirng cai
chuing t6i chon dé dat tén cho né". Pay la vi gian di, va cho phan Ién &ng dung s hoc don gian, dwa trén tré
khang danh dinh 1a di dé lam cong viéc nay. Nhat thwong, tré khang thap nhét bidu thi cho bo khuéch dai sé
gan véi tré khang danh dinh, nhw hinh trén. Trong vai trwérng hop, mac du tré khang & midrange roi xudng thap
hon so v&i tré khang danh dinh. Day 1a mét cach nhin dwoc thuwe hién béi nhiéu hang san xuét loa. Trong vai
mau thiét k& thwong mai, didu nay cé thé thap nhat & midrange 1a 5 ohms. Théng thuwéng, viéc nay 1a van dé
khéng nghiém trong, trir khi ching ta dang dung hai driver nhw driver midrange, ndi song song véi ampli khéng
duoc thiét ké dé hoat dong dwéi 4 Ohm.

Sw thay ddi tré khang da tinh dén khi cong bb dwéng biéu dién dap tan, do d6, sw quan tam duy nhéat &
day la sy quan hé tr& khang véi ampli. Tré khang tang & mc low thay dbi, tiy thudc vao thung loa loai nao, loa
nao gén vao trong d4. C6 thé dwoc hién thi vai hinh bwéu nhw vay.

300
AN\ il
/ ~ 160 8
7 g |V 2
100 S
[0
o
E
30
500 1k 15k 2k 3k 5k 10k 15k 20k

Frequency (Hz)

Hinh 10.5
DPuong biéu dién tré khang tiéu biéu cua driver tAn sb cao 16 ohm.
Nhirng dinh va 16m thé hién & day, co thé thay doi chut vé tan sb vai driver khac, va ciing anh hwéng

dén mot mirc dd nao d6 bai thiét ké horn. Tuy nhién, déi véi hdu hét (ng dung, sb hoc don gian dwa trén tré
khang danh dinh ciing du dap ng.
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Hinh 10,7

Hinh 10.6

Rack (thung may) cta bd khuéch dai tiéu chuén.

Mot thiét ké rack tét ctia ba amplifier hai channel c6

thé x& ly cac yéu cau kich c& khiém tdn cho mét hé théng

power-amp ba way hay high-output mono bén way cung voi hai
channel monitor san khau. Cach ndi day co ban va dau ndi cia

rack ampli s& mé ta trong chwong 16.

Két ndi ctia bang diéu khién phia sau power amp.

= _
INPUTS S
Red + @ @ + Red
DUAL;:] ot Black — @ @ — Black
Ght CH2 MODE OUTPUTS @
\ O OJ

(A) Amplifier thiét lap & ché d6 hai channel
tiéu chuan, doi khi cé nhan dual hay stereo. Minh
hoa chon switch chuyén déi gitra ché d6 dual
channel va mono-bridge thwé'ng ndm phia sau bang

diéu khién co thé thao roi, dé lam gidm kha nang
chuyén dbi vo y béi ban tay b4t can. (Trong vai
trwdng hop, cé thé yéu cau nguwoi ki thuat cé trinh
dd thwe hién viéc bat switch).

Channel 2 Red becomes (-)

=
INPUTS CH1 CH2
Red + @ @ + Red
%
MONO Black — — Black
CH1 CH2 MODE OUTPUTS
| ©
1
Input normally to Ch 1 Ch. 1 to red \\

for Mono bridging

(B) Amplifier n6i day & ché dé bridge-mono. Khi hoat dong dang cau (bridge), tré khang téi wu cla
mach tang gap déi tré khang t6i wu cho hoat ddng dual channel tiéu chuan, nhw trong hinh10.8.

Lwu y: Vai power amplifier bao gém mét thiét 1ap bd sung cho dual mono, trong d6 ca hai nguén cép
input cung mét tin hiéu (thwdng tir jack input channel 1 hay channel A, nhwng phai noi day nhuw trong A ctia hinh
nay). Thiét Iap dual mono, dwoc thiét ké dé loai bd sw can thiét phai néi day nga ba (Y), khéng dwoc 1an 16n voi

ché do bridge thé hién trong B.

@ Sound & Lighting
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I T T 1 I T T 1
BRIDGED MONO OPERATION: MAX. POWER CURVE

800 / \ /,
DUAL CHANNEL OPERATION: NX
MAX. POWER CURVE NG
400 N N N
NN

200 / \
/

100 /

MAXIMUM AMPLIFIER OUTPUT IN WATTS

0.5 10 20 40 80) 16Q 320
TOTAL LOUDSPEAKER IMPEDANCE

Hinh 10.8
Su quan hé cong suét téi da tiéu biéu gitra ché do tiéu chuan va ché do bridge-mono.

Khi power-amp van hanh & ché d6 bridge-mono, output mau dé (hot) ctia channel thir hai hoat déng
cuing v&i cac channel 1, nhuwng phan cwe ngwoc lai. Phwong phap nay thay dbi ché do hoat déng clia yéu cau tai
tré khang. Hién thi 1a dwong bidu dién (gia dinh 1a ctia mét ampli cong suét) cho output c6 san tdi da véi mot ty 1&
distortion nhéat dinh, coi nhw 1a 0,1%, v&i ca hai channel. Nhw c6 thé thy, cong suét I16n nhat gap déi & ché do
bridge-mono, nhwng chi dat dwoc téi da tai tré khang gép ddi so véi tiéu chuén hai channel. Pay la ly do tai sao
théng s6 ky thuat mono thwdng dwoc trich & 16Q va 8Q, hon la 8Q va 4Q.

Kha nang cong suét ti da va sw quan hé cla né vé tai tré khang, di nhién sé& phu thudc vao thiét ké
cta ampli. Tuy nhién, sy quan hé ctia nhitng dwéng biéu dién nay véi nhau luén gidng véi trinh bay & day. (NGi
céach khac, néu hinh dang dwdng bidu dién thay ddi nhw vay, dang thirc sé rat khac. Tuwong tw, néu chung ta di
chuyén mét trong nhitng dwdrng bidu dién nay cua db thi trén, dwéng biéu dién th hai s& ludn di chuyén cung
véi né, va output bridge-mono sé luén luén dat téi da & tré khang gan gép doi).
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Hinh 10.9
Thi du thwong mai vé power amplifier.

‘(Trén cung) Car\(er PM - 1,5, can nang 21 pound, cung cap BOOW RMS trén mbi channel tai 4Q, da xd
dung nhiéu trén cac chuyéen luu dién nhw amp monitor, ciing nhw cho khuéch dai midrange va HF. (Hau dué cla
né, PM - 2.0T, v&i thong so ki thuat twong tw, that sy chi ndng 12 Ibs)

(Tfén). Macrotech Crown 2400 1a mét thi du tuyét voi ctia bo khuéch dai nhé gon céng suét cao hién
dai, cung cap hon 1000 watts RMS trén mét channel tai 2 Q.

(Dwé&i) Macrotech Crown 10.000, dwgc phat trién tir cong nghé medical magnetic resonace image
(MRI), manh dén ndi chi can hai ampli nay la da khién toan bd hé théng am thanh tai Indianapolis Speedway (cai
th ba sén co chi dé dw trp).
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chvone 11

General System
Considerations
Pai cwong vé hé thong
Nhirng can nhac

D7 nhién,viéc thiét ké thich hop cho mét hé théng c6 thé bi anh hwéng bdi rat nhiéu yéu t6,
mot s6 d6 vt qua pham vi gido trinh nay. Chéc chén, trong khi thiét ké va lwa chon mot hé théng,
can phai danh gia mirc san lvong tdng thé va giai tAn sb can thiét ciia hé thdng dé thich &ng véi yéu
cau nang nhét cé thé dwa vao vao hé théng. Can xem xét sém mot sb cong viéc trong giai doan thiét
ké: dac tinh dinh huwéng cla loa da yéu cau, s lwong channel input can thiét, loai hiéu (ng (effect)
nao, néu cd, 1a can thiét, va di nhién |a ban chat va do phirc tap cac nhiém vu bé sung c6 thé can
thwe hién (chdng han nhw cé thé xuét ra am thanh stereo that sw, loai hinh ctia hé théng monitor san
khau, v.v). Bdng thei, cling can xem xét quan tam lién quan dén hé théng day va vi tri vat ly cta thiét
bi.

Chuong nay tém tat tdng quan moét sé quan tam co ban nay va gidi thiéu thém vai van dé
that té lien quan dén thiét ké va x&r dung hé théng. Néu & day khong c6 thong tin (hay bat cv noi nao
trong gido trinh nay hay bét cir cuén sach nao khac) cé thé thay thé bang kinh nghiém, kha néng
hoach dinh tét va phan doan theo kinh nghiém, nhirng mé ta néi chung trong chwong nay va trong
subt phan Il hy vong c6 thé phuc vu nhw hwéng dan hivu ich trong tién trinh .

DPanh gia tong quat yéu cau cua hé thong.

N6i chung, can wéc lwgng nhirng didu sau day trwde khi quyét dinh can x&r dung thiét bj nao
trong hé théng.

& Nhirng diéu ciu hinh loa co ban can dén: cum don hay kép, hé théng phan phédi, v.v?

& Yéu ciu output: Mrc cong suét téng thé va phan bé nang lwong théng qua gidi tan sé cta
hé théng ra sao? (C6 18 nhAn manh vao low end? Nhiéu tiéng suyt (sizzle)? Dap rng trong
am phd twong déi phang (flat)? Yéu ciu output ra sao dé& hé théng thanh biamplified,
triamplified hay four-way amplified?

& Nhirng loai mé hinh phat tan co ban c6 thé hivu ich nh4t?
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& S& can bao nhiéu channel input? C6 can submasters khéng?, v.v.?

& Loai EQ va x& ly tin hiéu khac nao sé hiru ich?

& Loai micro ndo sé cé ich nhat vai tdi tién sdn co, va can bao nhiéu cai?

& Cé quan trong hon khi cé tinh linh hoat, hay c6 don gian va dé thao tac khong? (Thé nao la

ngwoi ki thuat va / hay mie do ki ndng nghé thuat ciia nguoi cé kha nang diéu khién hé théng? Liéu
c6 can thye hién théa hiép vi ly do nay khéng?)

& Quan diém my quan: Hé thdng nén giébng nhw thé nao? N6 nén kin dao hay nén ndi bat?
(M6t sb ngudi c6 &n twong khi thay sé lwong loa qua nhiéu).

& Can nhac chi phi, di nhién, bé qua tat ca néu tdi tién ban cé han, tién dwoc x&r dung & dau
trwde tién? S&p dat hé thdng ra sao dé cé thé thwc hién viéc cai tién néu cé thém tién?

Lwa chon thiét bi (Pai Cwong)

Dé t6i da hoa kha nang thanh cdng cho mét hé thdng, nén c6 thdi quen xem xét k¥ (co thé tdt
nhét) trong nhiéu tinh hubng c6 thé x&r dung trong d4. V&i mot hé théng thuong, cai dat cé dinh, sé
lwong khan gia trong phong cé thé thay déi am thanh dang ké&, néi chung cé thé dw doan nhirng thay
dbi nay, hay, it nhat, nhan ra kha nhanh mét khi hé théng da vao hoat ddng. Trong nhiéu truéng hop,
mac du, can x& ly nhiéu loai chuwong trinh am thanh hé théng cé thé thay déi hoan toan tuy tirng sw
kién mét.

Vi hé théng lwu ddng, tinh toan gan nhw ngwoc lai thwong co thé van dang. Nhivng loai moi
trwdrng c6 thé thay ddi can ban tuy tirng dia diém, trong khi c6 18 14 loai chwong trinh ¢c6 thé tiép tuc
twong tw, néu khong phai cluing, tuy theo tirng sw kién.

D7 nhién, viéc lwa chon thiét bj cu thé c6 thé thay ddi tuy thudc vao (rng dung. Pay Ia téng
quan chung ctia nhirng quan diém co ban vé x&r dung thiét bj.

Micro néi chung nén dwoc lwa chon chi yéu dé co:

& Mb hinh dinh hwéng thich hop. Véi trweng hop ngoai 1é hiém hoi, cho prosound, micro
c6 thiét ké undirectional rat hiru ich. N6 bao gébm nhirng thiét ké cardioid, super-cardioid va
hyper-cardioid d& thao luan trong chwong 5. Théng thwdng, mau cardioid va super-cardioid
duoc thiét ké da ndng tét. Micro hyper-cardioid cé khuynh hwéng bd sung hivu ich khi cé am
thanh khéng muén dén tir hai bén. Loai b nhirng am thanh xa néi chung (trai ngwoc véi am
thanh tlr ngwoi x&r dung rat gan) ciing 1a mot quan diém lién quan & day. Micro vé&i hiéu (ng
gan manh (super-cardioid, hyper-cardioid, differoid s& hily bd tiéng noise, v.v.) c6 thé cung
cép loi thé dang ké trong nhirng (rng dung cao cap nhwng & day, micro phai dwoc x& dung
nh4t quan rat gan hay bi mét lgi thé.

& Pwéng biéu dién tan sé dap (png ciia né. Nén chon micro ly twéng sao dé co thé giam
nhu cau phai can bang (EQ) Ia hop ly nhat. N6i chung, nén x& dung mét bd micro vocal thich
hop, trr khi cé lién quan dén vai loai quan trong chinh. Nhu cau EQ cho nhirng I1&p nhac cu
va bo tréng khac nhau déi khi s& cé khuynh hwéng nghiéng vé moét hwéng nao do, do dé, sé
hiu ich néu day 1a nhirng lwa chon phi hop. N6i chung, tréng va nhac cu bass, can phai c6
micro dap &ng tan sb thap twong déi manh. Diéu nay dac biét dung véi tréng kick va tom-tom
bass, ma con cla ca toms middle ni¥a. Micro trén cao cho hi-hat va tréng, néu dung, can phai
dap (rng tan sé rat cao tét. Thong thwdng, cé thé dung cling micro cho vocal, néu can, c6 thé
dung cho nhirng nhac cu dm treble, nhac cu baritone va guitar. Ngoai nhirng nhan xét chung,
sw lwa chon nhw vay chd yéu 1a van dé s& thich ca nhan (mac du micro ly twéng 14 tat ca nén
dugc nghe v&i nhau trong cung hé théng trwéc khi dwa ra nhirng lwa chon nhw vay).
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Kha nang xt ly tin hiéu, c6 18 can thiét cho mét (rng dung cu thé, rd rang lién quan dén mot
quyét dinh quan trong & giai doan lap ké hoach.

Sé lwong input channel ctia mixer thuwéng nén bao gébm thém mét sb channel vuot ra ngoai
dw kién cho khach moi biéu dién dén bat ngd hay rng dung bd sung khéac, nhw input cho tape-deck
hay CD, v.v.. Nén qui dinh channel thich dang co1 hiéu (ng return (thwérng diéu nay cé nghia la
channel input tiéu chuén, nhw thao luan trong chwong 7 va 13).

Do phurc tap cua thiét bi cé thé 14 loi thé hay bat loi, phan I&n tuy vao nhirtng ngudi van hanh
hé théng. Néu ngwdi van hanh cé k§ nang k§ thuat va kinh nghiém, diéu khién linh hoat cac EQ, aux.
send va return va x( ly tin hiéu bé sung nhw compressor / limiter cho submasters, channel riéng biét
va cdng cu hiéu qua cao cé thé Ia tuyét véri. Néu van hanh thiéu hop Iy va thiéu ki ndng kinh nghiém,
tiy chon bd x(& ly tin hiéu bd sung co thé 1a &c mong. .

Nhirng tinh nang x( Iy tin hiéu khac, ngoai van dé ti tién, nén phu thudc phan I&n vao mirc
do ky néng ctia ngwdi van hanh, cling nhw v& nhu cau quan trong vé c6 dugc bao nhiéu ng dung.
Khan gid hay binh phdm s& muébn nghe thdy am thanh &m nhac chét lwvgng cao dé c6 thé xirng dang
dau tw nhirng thiét bj linh hoat manh hon va thué mét ngudi diéu khién cé tay nghé, hon khan gia chi
can nghe thay nhirng am thanh rat co ban. (Canh céo nghiém trong & day: Dirng danh gia thap kj
thuat nghe cla khan gia hién dai. Ho c6 thé khéng xac dinh nhivng gi ho nghe, nhung cdm xuc vé am
thanh ctia ho cé thé dong vai trd I&n trong anh hwdng nhan thire cia ho cho mét budi dién nhat dinh).

N6i chung, gan nhuw tat c& cac hé théng co ban nhét can c6 it nhat mot limiter dé bao vé cac
power amplifier khi bi qua tai va loa khdi bi thiét hai (ly twdng, néu cé médi crossover (dién t&) active,
mdi limiter cho méi output crossover). Limiter dwoc thiét 1ap qua 16n xdn nhw vay khéng duwoc wa
thich, ngay ca khi dat n6 & vi tri khong thé tiép can, hay véi vong rao an toan ngan chan truy cap dén
sy diéu khién mat thiét bi dwoc cai dat dang. Néu ngudi van hanh khéng cé tay nghé cao twong déi,
sé hop ly néu c6 thém EQ outboard chinh twong tw dwoc bdo dam sau mét vong rao an toan, hay
néu khong thi khdng nén 1am s8n cho ngwdi van hanh. Khi cé ngwdi van hanh lanh nghé véi yéu cau
dac biét, co thé hop ly khi lam cho nhirng thiét bi nay thinh thoang cé thé truy cap cho muc dich cu
thé. Dbi v&i nhirng diéu chinh dic biét vé dap ng clia hé thdng, cé thé hop Iy hon niva néu b sung
mot hay nhiéu thiét bi outboard thém cho ngu®i van hanh dé dac tinh co ban hé thdng khong thay dbi
cho mot s kién cu thé (cé thé lam vat va hon, hay hau hét trudng hop gay ra tai hai cho nguoi van
hanh khac, nhirtng ngu®i dén sau).

Chéc chén, su lwa chon amplifier cé cong suét output thich dang 1a mét van dé quan trong
cling nhw (da dwoc thdo luan trong chwong 10). Néu x&r dung cac amplifier I&n hon tai cda driver, bd
han ché tin hiéu tr& nén quan trong, vi d méo cua loa (driver distortion) thuwéng it rd rét hon so véi
distortion ctia amplifier, d&c biét cho ngwdi dung thiéu kinh nghiém.

Lwa chon loa (Pai cwong)

Viéc lya chon géc dd phat tan cho loa 1a yéu té6 quan trong dé& dbi phé véi hinh dang cua
phong (room) va vi tri khan gia chinh trong phong, cling nhw v&i dac tinh am thanh cta phong. Nhw
da thao luan trong chuong 9, diéu nay cé thé kha phirc tap, khi mé hinh phat tan cla loa thwdng thay
dbi & nhirng tan sd khac nhau va vi dac tinh am thanh ciing c6 thé rat khac biét. Nhwng & day ching
ta s& lam giam di dé t&i van dé co ban cla no.

Trong hau hét cac hé théng lwu ddng, coé thé kho Iwa chon mé hinh phu hop véi phong, vi
d&c tinh phong c6 thé thay ddi hoan toan tuy thudc tirng dia diém. N6i chung, véi mét hé théng luu
dong lién quan dén mot thiét bi duy nhat & méi bén cla san khau hay buc dién, mé hinh ngang 90°
hop Iy mang lai két qua trén trung binh chap nhan dwoc. CAu hinh 90° phan I6n dwa trén y tuwéng,
néu dat loa duwgc & nhivng géc ciia mot phong hinh chir nhat, hé théng cé thé bao gdm cha yéu ca
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can phong. Trong that té, wéc tinh mirc d6 phat tan 1a mot théa hiép hop ly cho phép bao phi cho ca
phong, réng 1an hep. V6&i hé thdng cé kha nang dung loai array cla hai hay nhiéu thiét bj gibng hét
nhau trén m&i cum, md hinh hep hon thém khoang 60° cé khuynh hwéng cho phép linh hoat hon, cho
phép nhirng thiét bi loa dan trai ra cho ca pham vi rong hay hep.

Vi hé théng lwu ddng, chac chan cé vé hop ly khi danh gia téng quat trwdc vé loai phong,
trong dé c6 thé x&r dung hé théng dac biét thich hop. Néu cé thé dung mét hé théng trong phong noi
khéng ¢ nhiéu khoang tréng gitra dau khan gia va trAn nha, nén lwa chon hé thdng cé su phat tan tét
nhét cé thé, co thé dat dwoc trong chiéu cao sén c6. N6i chung diéu nay sé lién quan dén loa horn
tan s cao dat & vj tri trén cung. Trong hau hét trudng hop, phai d&t horn HF theo cach hop ly nhét,
c6 thé trén diu cla khan gia, va néu cé thé, thiét bi midrange cling vay.

Trong cai dat cb dinh, d nhién ddc diém vé vi tri va huéng cla loa can phai dinh hwéng can
than theo dac diém hinh dang va sw vang déi cia méi truong.

O heé thdng c6 yéu cau chét lwong quan trong, cé thé goi dich vu cia mét nguwoi tw van céd
trinh d6 am thanh d0 tiéu chuan, cé kinh nghiém va bang cép, lam viéc cung véi moét nha thau cung
cap hé thdng cé trinh d6 twong tw. Ciing d& xuét vai linh vuc lién quan dén cai dat nhw vay trong
subt vai chuwong sau.

Chéc chén, & hé théng nén chon d6, am thanh phai dat dwoc mire d6 can va du, cling nhw
gidi tAn s6 can thiét. O’ day, nhw da thao luan trong chwong 9, cé vai su thay ddi (twist) bd sung can
chud y. Mét quan diém quan trong la sw khac biét trong chat lwong am diéu (n6i cach khac, dap tan)
gitra géc dd am thanh trén truc va ngoai truc, ca hai: chidu ngang 1an doc. Ngay ca nhirng thiét bi tét
nhét va hé thdng tron géi c6 loai bién thién trong chirng muc nao dé do dwoc bang thiét bi kiém tra
dién tt. Trong vai trwdng hop, nhirng bién thién twong dbi khong nghe dwoc, nhwng nhiéu thiét ké bi
bién thé & murc dd lam cho né khéng thé cho ra am thanh twong tw nhw géc dod phat tan da cong b
clia no.

Quan diém khac la da lam véi kha nang output toi da & nhiéu tan s6 khac nhau. Thuong dac
tinh dap (rng cla hé théng loa thay déi & mirc dd cao do lwc nén va nhirng han ché khac ciing da
thao luan trong chuong 9. Thi du, hé thdng c6 dap rng gidm xubng di¥ doi, chang han, 50Hz thuéong
sé khong thé nhan ban tan sb 50Hz véi mire do cao. (Hay nhé, sy khac biét gitra dap wng tan sb va
kha nang output téi da). Nén chéc chén thiét bi da chon phai kha tét, ¢ thé duy tri am thanh ctia né &
mirc dd né sé& dwoc dung trong linh vee d6. Néu c6 thé, diéu nay sé lién quan dén sy nghe kiém tra
hé théng trong nhiéu loai hinh méi trwdng co ban né sé dwoc x& dung, truwdc khi ddng y mua. Toi
thiéu, phai tién hanh thir nghiém so sanh A / B cla hé théng ciing v&i hé théng nao da quen thudc.

Hé théng loa don so véi loa kép.

(Single versus Dual Speaker Sytem).

Swv lya chon gitra viéc xtr dung hé théng loa don hay kép xoay quanh vai yéu td. Nhirng yéu
t6 nay la mirc dd mubn su rd rang, dinh hwéng ré rét noi chung ta muén khan gia cdm nhan duwoc am
thanh phat ra, va di nhién phai c6 quan diém thiét thwc nhw 1a tuy chon vi tri va nhirng tréc tré lién
quan trong viéc thyc hién nhivng tinh ndng mong muén nhat. Vi vay, can phai can bang nhirng quan
ngai nay mot cach cé thé hiéu qua nhat trong bat ct tinh hudng nao.

Dbi véi mire do rd rét can thiét, cum loa don cé khuynh huwéng hap dan nhat néu danh gia vé
cach phat am moét minh ré rang. N6 cung cap nhitng am thanh rd nhat cho hau hét khan gia. DT nhién
phai cho rdng hoan canh cho phép thwc hién hiéu qua sy sép xép nhw vay. Néi chung, thwc chét
chuyén nay la dé cé co hoi x&¢ dung mét hé thdng twong ddi lau dai, hay it nhat 1a co hoi dé dung 1én
mot gian gido t& hinh (scaffold) cho vai loai. Déng thdi, ciu tric vat ly ctia phong phai cho phép c6 vi
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tri loa phu hop; trAn nha thap hay nhirng han ché vat ly khac cé thé loai bd ngay lap tirc su sap xép
nhw vay.

Thiét 1ap huwéng am thanh tda ra tir d6 that rd phai khon khéo, nhung van phai cé nhirng xem
xét quan trong. Khi sy truyén dat hiéu qua la muc tiéu chinh trong pro sound, cé cdm giac hién thuc
rang nhirng &m thanh dén t& hwéng gan ding ché dién gia co thé 1am bai dién gidng ctia mot ngudi
trinh bay ré hon rat nhidu. X& dung mét cum loa don dat trén buc gidng, buc dién thuyét cé thé vay
muwon manh mé hiéu &ng nay. Trong cai d&t ¢d dinh, né cé thé treo lén (suspend) an toan, hay néu
khéng thi nang mot cum loa & d6 cao du quan trong dé gidm thiéu van dé tiém nang bj feedback. T
hwéng nghe duoc twong dbi it nhay trong mat phéng doc (chwong 3), sw khac biét chiéu doc twong
dbi rat nhd. Két qua, khi két hop véi hinh anh thj giac cta dién gia, do twédng thwéong nhin nhan, am
thanh dwoc phat ra tir dién gia, hon tir vi tri that t& cta cum loa nay. Nhwng, cum loa nhw vay phai co
kha ndng dem am thanh t&i cho phan Ién khan gia, hay né sé tw gay trac tré dé phai lo lang vé
hwéng phat ré ctia am thanh ban d4u, tir quan diém ctia khan gid. Néu tui tién cho phép, ciing c6 thé
trién khai mot hé théng phan phéi delay theo cach sao cho bao tdn dugc hinh &nh am thanh bat
ngudn tr vi tri cta dién gia.

C6 18, ly 1& bién minh quan trong nhét cho viéc dung mét cum (cluster) loa don ¢6 lién quan
t&i sw triét tiéu giao thoa (nhirng hiéu (ng loc lwoc da dé cap nhiéu lan trong subt gido trinh nay) gay
ra b&i hai hay nhidu mé hinh séng tuwong tac véi nhau. Diéu nay cé khuynh huéng khong xay ra véi
bat ky mirc do I&n nao véi mot cum loa don da thiét ké tbt, va tr quan diém am hoc, mot cum loa don
chdc chén la lwa chon wa thich dé tdng cwéng cho tiéng noi. DT nhién, mdt cum don cé thé khong
bao phu hiéu qua cho sb lwgng I&n khan gia, va hé thdng delay nam ngoai gié¢i han tién bac, phai xr
dung hai hay nhiéu vi tri loa, va lwoc loc (comp-filtering) chi chdp nhan don gian nhuw 1a mot sy théa
hiép phu hop. Trong that té, thdéa hiép nay khong phai ludn bl thiét, ngoai trir & nhivng tan sé thép.
(Trong méi trwdrng khé lam nhw am doi cGia nha the hay hdi trweng tir ¢& trung binh dén Ién, mac du,
nhirng thda hiép cb hiru trong viéc dung céc vi tri loa kép c6 thé quan trong hon. Can c vao nhirng
chi phi cai dat cao nhw vay, phan doan theo kinh nghiém, quyét dinh nay phai dwoc thwe hién cing
v&i nha thau quen thudc cé kinh nghiém am thanh c6 k¥ thuat hién dai d& danh gia méi trudng am
thanh va nhirng hiéu &ng c6 lién quan trong viéc dé& hiéu duoc tiéng noi).

Vi hé théng prosound am nhac (bao gébm ca hé thdng da x{ ly ca tiéng néi 1an &m nhac) cé
lién quan dén quan diém khac. Moi ngudi thwdng thdy am nhac dé chiu hon khi né phat xuét tr mot
khu vie twong ddi rong theo chiéu ngang (tham chi né la am thanh mono). Trong moét méi trudng rat
déi,chinh cai phong gay ra diéu nay, ddi khi qua mc. O’ day nhirtng 4m thanh doi lai la do khi dén vj
tri cla ngwdi nghe tlr nhiéu hwéng trong vai diém lién quan dén thei gian (mét loai hiéu (rng &m
thanh live stereo hay chinh xac hon, mét trong nhirng hiéu (ng tw nhién ma hé théng am thanh
stereo da bat chuéc).

Trong pro-sound, am thanh phét ra t&» mét khu vie twong ddi rong hay tir hai ngudn cé
khoang cach twong déi rong phu hop véi sy phat tan ciia ngudi bidu dién trén mot san khau tiéu
biéu, cho nén hinh anh am thanh tir hé théng phan chia thudng trung khép véi nhikng hinh anh tryc
quan t& quan diém cla khan gid. Ngoai ra, hai hay nhiéu loa kha phu hgp véi dang thirc nghe nhac
théng dung hién dai. Ddng thdi, hé théng pro-sound thwdng choi am thanh stereo dich thwe, cho
phép panning, thi du, cho bd tréng hay nhirng hiéu (rng dic biét khac (m&c du théng thwdng thi kha
tdt nhwng da sb khan gia sé khong nghe dwoc nhirng hiéu (rng am thanh stereo). Nhw da dé cap &
trén, cé lwoc-loc dang ké & day, dic biét 1a & nhirngtan sé thadp. Nhuw moi khi, sw quan tam chinh 1a
bao phu hiéu qua. Ca hai loai cum loa don va kép da chirng minh hiéu qua trong nhiéu thiét 1ap khac
nhau. Théng thwdng, lwa chon tét nhat [a mét cum trung tam dé bao phu hiéu qua khi sap xép chd
ngdi hinh ban nguyét, nhw trong hinh 14.11. Trong nhiéu trwéng hop, cho du sw quan tam thiét thuc
doi héi cé thich hay khong thich ma ching ta xép chdng hay treo moét cum loa & méi bén cua san
khAu (diéu nay mot phan do nhu cau can cé gian anh sang san khau trén dau san khau, va ciing nhw
vi khé treo (suspending) mét cum loa don Ién cho hau hét cac tng dung 4m nhac).
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Hinh 11.1

Thi du vé dap ng cua hé thdng loa d6i dén khan gia.

Lwu y: nhivng tac dong giao thoa cla hai hé théng loa twong tac tai tao tAn sb am thanh ra sao va ciing
lam thay dbi dap tan ti» bén nay sang bén kia trong khan gia. Khi cai dat ¢ dinh &m thanh pro-sound trong méi
trwdrng kho, didu nay chi vao nhirng wu diém vé viéc treo trén ddu mot cum loa don. Trweng hep ding hai vi tri
loa, du & sw lwa chon hay nhu cAu, ching ta it nhat can phai coi chivng dap tan sé thay ddi tiy theo dia diém .

Xem thém & hinh sau.

+6

Puwong lién tuc: do dap tan séng sine.

octave, twong (ng chat ché véi chat
; lwvgng &m diéu cha quan khi nghe
\\ ) W = chwong trinh vat chat théng thwong.

[w \ nm\- Pwong cham: Dap &ng cuia band 1/3

Dap &ng trén 1kHz vé& co ban |a phang
(flat)..

\J Lwu y cua tac gia: Viéc dung band 1/3

octave dai dién cho chat lwgng am diéu
chl quan c6 lién quan dén sy khac biét
tbi thidu c6 thé nhan ra gitra nhirng
song sine givi thiéu & chwong 3.

RESPONSE IN dB

-12

20 60 100 200 500 1k 2k
1/3 OCTAVE CENTER FREQUENCY IN Hz

Hinh 11.2
Nhan thikc chl quan vé lwoc loc.

Cho thdy nhan thirc chl quan gan dung ctia mét khan gia & vi tri B ctia hinh minh hoa truéc day. ba
gi¢i thiéu trong chwong 5, hiéu &ng loc lwoc ciling tham gia khi &m thanh |a sw phan déi b& méat gan do va khi xt
dung microphone khéng tuan theo cac quy téc 3:1. Vi vay, thweng khong thé tranh khéi mét lwong cua loai giao
thoa nay, sw két hop giao thoa tw nhiéu loa, doi lai, va viéc dung microphone dé&, c6 |é cung v&i moi trwdng kho,
déi khi cé thé lam am thanh xuét ra sé bi bam ra (mincemeat). N6i chung, ching ta can phai cdm nhan dwoc
cang nhiéu yéu t6 nay cang tét, s& co loi cho chung ta cho tirng tinh huéng nhat dinh. (Nhw trong hinh trwéc, tAn
sb giao thoa nhw vay tw nhién sé thay ddi khi thay ddi vi tri khan gia. Nhirng déi twong nay di nhién ciing tham
gia danh gia ngwdi van hanh hé théng am thanh ra sao tir moét vi tri & bat c» noi nao xt& dung hai vi tri loa).(Xem
thém hinh 14.4 va 14.5).
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Hé théng phan phéi.
(Distributed Systems).

Hé théng phan phéi cé ich trong bat ky tinh huéng nao ma ngu®i nghe dang & ngoai pham vi
phat tan hiéu qua ctia cum loa don hay kép. Ngoai tinh hudng rd rét nhw khu vuc nghe dwoc chia
thanh nhiéu phong, hé théng phan phéi sé hiru ich:

& Khi phan I&n khu vire nghe dwoc bi che khuét béi nhivng phan vung, tru hay vat nhé ra.

& Khi dén nhirng khan gia xa hon dang & mét khoang cach ma sé doi héi mirc d6 nghe khé
chiu hay c6 hai trong pham vi gan cum loa (show rock).

& Khi méi trwéng rét cao, vang doi.
& Khi can phai bdo tén nhirng 4o giac am thanh b&t ngudn tir vi tri cta dién gia.

Vé co ban, sy phan phdi cé thé mé ta roi vao hai loai: hé théng phan phéi ddng théi (cling
luc) va hé thdng phan phéi delayed. Phuong phap tiép can dau tién bao gém viéc dat mot sb lwong
loa loai low level (cong suét nhd) twong dbi I6n, vé mat chién lwoc 13 bd tri loa dé bao phu toan bod
khan gia. Trong s6 nhirtng wu diém clia hé thdng thiét ké cung luc tbt 1a: sw twong dbi, ngay trong sw
phan phdi mic dd am thanh trong khu vire khan gia, va ddng bod héa thoi gian déng mé ctia am
thanh v&i hinh &nh trwc quan cta dién gid hay nguoi biéu dién. Diéu nay cé thé hdp dan, thi du, trong
mot méi trwdng Ién, noi dién gia hay ngudi bidu dién ciing ¢6 hinh trén mét man hinh video cho khan
gia.

Mot hé théng dwoc delay lién quan dén viéc dung mot hay nhiéu thiét bi delay ky thuat sb aé
delay tin hiéu dén nhirng loa cach xa san khau hay buc gidng dé& né ddng bd héa véi sy hién dién
clia am thanh tlr nhirng cum loa phia trwéc. Twong tw, hé thédng nhw vay, nhw da thdo luan, cho
phép bao tén hinh anh gbc clia am thanh. Vai yéu tb lién quan dén loai hé théng nay sé tém tat ngén
gon trong chwong 12 va 14.

Xem xét mach co’ ban.

Basic Circuit Considerations.

Giao dién cula thiét bi hiéu qua rat quan trong trong viéc dat dwoc ti 1& tiv tin hiéu dén tiéng
nhiéu &n (signal-to-noise) chap nhan dwoc, va gidm thiéu distortion thong qua toan bd chudi tin hiéu
t& micro dén loa. Tai hau hét co ban cla nd, diéu nay c6 nghia can phai twong thich tré khang hop
ly, hay thich &ng v&i s bién thién thich hop, gitra nhirng thiét bj.

Su phéi hop tiép dat (grounding) hiéu qua la mét quan tm cwe ky quan trong, vi chinh tiéng
hums va buzzes c6 thé duwoc gay ra béi cac vong dat (ground loop) (thdo luan trong chuong 16). Day
la loai tinh hudng c6 thé la nguyén nhan chinh cla tiéng noise trong hé théng pro-sound tiéu biéu, va
c6 thé do tiéng noise an khuét bat ngudn tir bén trong ban than thiét bi.

CAu truc gain hiéu quéa cling rat quan trong dén hiéu qua hé théng, tir hé thdng ré tién dén
chét lwong cao nhét. diéu nay dwoc néu trong chuwong 4 va 7.

Kiém tra cac thong sb k¥ thuat va biét thiét bi gi¢i han lam dwoc cai gi. Dung nhitng thong sb
k§ thuat va sdng chung v&i né trir khi né thé hién 1a mét trong hai: khéng dd hay qua nhiéu, hay mét
khac né c6 vé khong lién quan dén hé théng cu thé. Sy do lwéng co ban cho hé théng dang x&r dung
trong linh vyc nay da gi¢i thiéu trong chwong 4 va 10.
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Méi trwwong (The Enviroment).

Ngoai quan diém co ban vé& nidng luc output hé théng, méi truérng ¢ nhidu kich c& khac
nhau c6 khuynh hwéng dwa ra nhirng thach thirc hoi khac trong pro-sound. Trong nhirng méi trudng
twong ddi nhd, cong hudng va feedback ddi lai tlr nhirng bé méat gan dé gay tré ngai thwong la
nhirng tr& ngai quan trong nhat phai khac phuc. Trong nhirng mai trwérng rat 16n, cong huwéng co
khuynh hwéng it hon dang ké. O do, tiéng reverb dai va echo va viéc khé phan phéi am thanh trén
mot dién tich rat I&n véi tinh nhat quan hop ly cé khuynh hwéng tré thanh nhirng tré ngai cap bach
nhét & pro-sound cé hiéu qua.

Trong tinh huéng ma pro-sound thwérng cn, khong la thé loai bat di bat dich, da thuc hién nd
lwc gidi thiéu théng tin can thiét trong thé loai chung, hién nhién véi sy chéng chéo dang ké gitra no.
Nhirng chuong sau day la tdng quan chung clia pro-sound trong nhiéu loai méi trwérng co ban.
Chuong 13 téng quan pro-sound &m nhac trong méi trwéng nhd c6 kich thwédc khiém tén, trong khi
chwong 14 la nhivng x& Iy cha yéu véi pro-sound cho khan gia khoang 1.000 va nhiéu hon. Chwong
15 1a nhivng x& ly v&i hé théng monitor. Vi nhivng ky thuat chdng chéo 1&én nhau ré rang va tuy thudc
vao tirng loai (rng dung thiét bi, c6 thé néi, bén chwong sau day dugc xem nhu mot nhém cé nhiéu
s trung lap.

chvone 12

Am thanh héi nghi.
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(Speech Reinforcement)

Yéu cau tong quat

Viéc tang cwdng am thanh hiéu qua trong nhikng tinh hudng noi né dwoc yéu cau, rd rang
déng vai tron ven trong su thanh cong cla s kién dé. Dbi véi hoi nghi, chac chan chét lwong am
thanh phai dé hiéu, rd rang, va sw dé& chiu hop ly cho khan gia la nhirng yéu té quan trong. C6 thé dé
dat hiéu qua truyén dat hop ly véi gidi tan sb twong dbi hep trong khodng mét nhém muwoi (decade)
tdn sb, hay ty & 10:01. Dién thoai thong thuéng, chdng han, hoat déng trong giai tAn sé tir khoang
300Hz dén 3.5kHz. Mét old-fashioned horn re-entrant paging t6t hoat dong trong mét giai twong tw,
nhwng cé su nhdn manh hon dang ké & dau d6 trong khoang 500-800Hz tré lai, tuy thudc vao thiét
ke.

Trong khi nhitng giai tAn can cho bai phat biéu dé hiéu twong déi hep, viec mé rong lower
midrange va dap (rng tan sé cao gép phan lam am thanh dé chju dang ké, chat lwvgng am thanh néi
that t& hon (xem hinh 12.1). T&r quan diém thiét k& don gidn nay, cé thé dé& dat sy mé rong giai tan.
Nhirng van dé& phat sinh trong mot hé théng co ban nhét thwdng lién quan dén viéc dat dwoc am
lwong dwdi nguéng hu (gain before feedback), sw dé hiéu trong méi trueng kho, va phan phdi am
thanh dén tat ca nhirng khan gia dv dinh that hiéu qua.

Chac chén hé thdng da thiét ké dé hoan thién tiéng noi c6 thé dung cho am nhac ciing tét, va
nguoc lai, nhung thwdng cé thé cho rang hé thdng hoan thién am nhac sé yéu cau x& ly nhiéu tin
hiéu hon, tan sé dap 'ng m& réng & low end xa hon, va céng suat cao hon mét chat . Nhiéu bod xa ly
tin hiéu va EQ tuy chon tén kém thwdng dwoc dung cho live pro-sound khéng can thiét cho loai hé
théng don gian nay, néu khong chac sé dung cho bat ky muc dich nao ngoai viéc doc dién van va cé
nhac nén & mdrc do thap.

Hinh 12.1 cho thay giai tAn sb tiéu biéu va phan bd nang lwong gan ding cho tiéng néi cta
nam va nir. Dbi v&i giong néi, co ban thwéng dao déong tir khoang 150-300Hz cho phai nam trwéng
thanh, va khoang 220-440Hz cho phu nir trwdng thanh. Nhivng hoa am & tan sé cao hon nhiéu, va
am thanh c6 am suyt (&m thanh loai S-va Z) mé rong 1én tir khodng 3kHz dén khoang 10kHz hay
12kHz.

Lam sao dé |4y gia tri giai tan s6 trung binh cta loa? Nhin chung, cé thé thuc hién viéc nay
hiéu qua v&i mire do dap ng hop ly tir 200Hz dén 8kHz v.v.. Diéu nay cé thé dugc thé hién nhw mot
théng sb dap (rng téng thé ctia hang san xuét c6 1& tr 80Hz dén 14kHz, béng vay hay hon, tuy thudc
vao hang san xuét. M& rong dap ng tan sé thap, trong khi hoan toan khéng can, phuc vu dé nang
cao chét lwong chiéu sau clia giong hat (xem hinh 12.1).

Quan diém chung lién quan dén am thanh hoi nghi d&n chirng trong hinh minh hoa va chu
thich di kém.
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Hinh 12.1

Phd tan trung binh tiéu biéu cta giong
nam.

Tai dung bat ky thoi diém nao, am phd sé
khac nhau. O day chi cho thdy mét ca
trung binh.

Phd tan trung binh tiéu biéu cua giong
ni.

Hé thdng dap (rng yéu ciu tiéu biéu dé
dat dwoc am thanh dé chiju, hoan thién
tiéng noi that t&. Hé théng that té dang xtr
dung c6 thé c6 dap ng & ngoai xa vé
phia hai cwc ctia am phd, nhwng day la
giai tan gan dung that sy can. (Hay nho,
dap ng cua hé thdng bao gébm loa va
micro, cling nhw bét ky thiét bj dién t&
nao trong chudi tin hiéu).

Mé& réng dap tan thap di nhién cho biét
thém chiéu sau va chat lwong giong hat
(vocal), nhwng that sw c6 thé 1a khuyét
diém, dic biét trong mai trwéng rat vang
déi, tan sb thap thong thudng lay tan sb
dai nhat dé phan ra (decay) trong moi
trwdng. Nhirtng dap rng khac biét nhd
qua giai midrange néi chung khéng thé
hién dwoc van dé nao.

Hinh 12.2

S lién quan gain co ban trong hé
thdng don gian.

Phép tinh toan cu thé cla gain hé
thédng phan nao vuot ra ngoai pham vi
dy dinh cla gido trinh nay. N6 nén ro
rang, mac du, né nhé hon khoang
cach source-to-mic (DSM) va l&n hon
khoang cach loa dén micro (DLM), c6
thé dat gain Ién hon tai khoang cach
nay cho dén moét muc tiéu dwoc lva
chon trong khan gia. Trong that t&, mé
hinh dinh hwéng cda ca micro va loa
da tham gia vao twong tw, cho phép
tang thém gain trwéc khi bi feedback
néu né ciing nhdm muc dich va b tri
tbt. Tuy nhién, néu mé nhiéu hon mot
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Actual distance

Hinh 12.3
Téac dong clia khodng cach am thanh.

Khai niém vé tac dong ctia khoang cach am thanh (effective acoustic distance) (thwdng duwoc goi la
khoang cach am thanh twong dwong (equivalent acoustic distance) dung trong nganh dé dién ta sy cdm nhan
khoang cach, dwa trén mirc d6 so sanh, gitka ngwdi néi va mot phan khan gia nhéat dinh. Thi du, néu ching ta
mudn khodng cach am thanh tac déng (EAD) bang mét nira khodng cach that t&, mirc gain &m thanh phai dat
twong dwong 6dB & vi tri khan gid nhat dinh. Néu ching ta muén EAD bang mét phan tw khoang cach that té,
véi mot vi tri khan gia nhét dinh, gain phai dat twong dwong 12dB & vi tri khan gid; EAD clia mét phan tam cla
khodng cach tir buc gidng doi héi dat twong dwong 18dB, va v.v.. (Hay nh¢ lai luat binh phwong nghich dao gioi
thiéu trong chwong 4). Yéu cau output tr loa chinh (hay cap loa) , khi can, cé thé gidm bang cach dung dén hé
théng phan phéi.
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