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Hinh 12.4
Sé&p xép micro & buc dién giang.

D4 gidi thiéu trong chwong 5, khi dung hai micro, ching ta cAn phai quan tam vé van dé phase triét tiéu
nhau (c6 tac dong lwoc-loc comb-filter). Khi & vi tri A, tAt ca tAn sb déu virng chac, gia stv nhivngmicro dwoc trén
(mix) cung mirc d6 va vdi sy cai dat EQ twong tw nhw nhau. Nhwng khi nguén phét di chuyén ra khéi trung tam,
nhw trong B, vai tAn sb sé bi triét tiéu, trong khi nhirng tan s khac van dwoc clng c¢b, dap tAn nhw vay sé bj
giam chéat lwgng. Néu dat hai micro cach nhau xa hon, s& cé khuynh hwéng bi tac déng lwoc-loc comb-filter
nghiém trong hon. Dap tan ly twéng thé hién trong C, chi cAn méi mét micro.

Di nhién, ddng lwc chinh dé& dung hai micro 1a cé tac déng thu nhan am ngudi néi khi ngudi dé ddi chd
hay quay mat sang trai hay phai trong khi di mé&t véi khan gia, nhw trong D va E. (Ciing c6 thé cé ly do tw cao
(cai toi) khi dung nhiéu hon mét micro). Vi vay, trong vai trwdng hop, ching ta c¢é thé can phai can déi nhu cau
x& dung hai micro chéng lai nhixng khuyét diém clia tac dong lwoc loc, va ciing chéng lai nhirng khuyét diém cda
viéc phai bi giam gain trwéc khi bi feedback (mbi micro nhé hon 3dB). Trong E, tac dong thu (pick-up) nhiéu hon
nhwng dap tan bi giam gia tri.

dién gia vé ky thuat micro , va diéu chinh nhw trong F 13 Iy twéng. Nhuwng néu
dung hai micro vi ly do ty cao, phai git* né cach nhau nhé hon khoang 8"
(0.2m) dé han ché tac dong loc lwgc dén mire téi thidu. O khoang cach nay, sw
dinh vi ciing c6 thé gilp trwc giac cla dién gia (talker) dng & khoang gitra hai 59 Q

micro. /

Néu diing nhiéu micro, cAn phan tan ra xa hon dé dbi phé véi dién gia

Ly twéng nhat, dé giai quyét van dé nay, hay hwéng dan ré rang cho !
\\

khéng co k¥ thuat néi bang micro tt, né that sw co6 thé 1a mét wu diém khi dung ?
ba micro nhw trong G. Sy sép xé&p nay, tin hay khéng tuy, cé két qua it b tac
déng loc lwgc nghiém trong hon hai micro. Nhwng né ciing c6 khuyét diém vi (G)

viéc bi gidm ngwdng hu (gain before feedback) (Tai khodng cach source-to-
mic nhét dinh, viéc giam lai gain dang dung thuwdng nhé hon 4.8dB néu diing mét micro duy nhét, va nhé hon
1.8dB néu dung hai micro)
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Hinh 12.5

B sung lién quan dén buc micro. Hién thi 1a
quan diém vé vai canh bén, lién quan dén khoang cach
source-to-mic va dé dinh vi micro.

Vi tri A 1a vi tri hop ly, chi cn hoan thién thém
mot it. S& xay ra sw suy thoai tin hiéu yéu do phan déi
tr b& mét cling cla buc micro hay buc gidng tiéu biéu,
nhwng may man thay, viéc gidam chét lvgng tin hiéu c6
khuynh hwéng khéng I&n 1am. Nhirng khuyét diém
chinh & day la c6 thé dat dwoc gain before feedback
twong dbi nhd, d&c biét néu gan loa vao chinh buc nay.

O vi tri B, hién nhién la cé dwoc gain before
feedback I&n hon nhigu. O’ day, mac du, nhitng khuyét
diém thuong 1a mire tin hiéu bi dao dong khi dién gia
thay ddi vi tri va di chuyén dén gan va xa micro . Béng
thei, nhidu dién gid khac nhau vé chiéu cao, nhiéu
ngudi nay cé thé khéng cé moét y tuwdng tbt vé cach
diing micro cé hiéu qua, néi v& mirc d6 tin hiéu cé thé
con kho hidu hon niva. Nén dat d4u hiéu ré rang & mot
vi tri dé& thay trén buc giang, déi khi ciing c6 tac dung,
thi du: "HAY GIY MICRO TRONG VONG 3 TAC (12")".
Néu cé co hdi nén dich than hwéng dan cho dién gia di
chuyén micro vao mét vi tri thich hop va cb gang duy tri.
khoang cach phu hop (thi du, 6", 12", hay bt ct diéu gi
céan thiét), chac chan sé co6 co hoi thuwc hién.

Trong C, hién thi mét microphone ranh giéi
(boundary). Micro nay khong chi cho ra am thanh sach
s&, ma ciing hau nhu loai bé bat ¢t tin hiéu suy thoai
nay do sy phan doi tir b& mat ma né dugc dat trén do.
Noi chi yéu cdu mét gia cb nh, diéu nay that sw thich
hop hon dé sép xép nhuw trong A. Nhwng talker phai
dwoc dan do khong dwoc che mic clia minh, thi du
béng sé tay cua ho.

Hinh dwé&i thé hién hai micro ranh giéi thwong
mai v&i ki€u mau uni-directional. Bén trai 1a Crown
PCC - 160, mét méu supercardioid. Truc nay dwoc dinh
hwéng vao mét géc dd nhw dwoc hién thi & hinh gitra
bén dwai. Bén phai la Shure SM-91, mét mau cardioid
(thwe ra hinh d6 Ia 819, mot phién ban it tién, cing mot
hiéu Shure).



Hinh 12.6
Gan nhiéu micro.

Déi khi ciing x& dung nhiéu micro gan trén cung mét vi tri, vi nhiéu ly do khac nhau. M6t Iy do phd bién
Ia trang bi cho live pro-sound va thir hai la cho phwong tién phat séng truyén théng. Ngudn cap cho phat séng
sau d6 gtri dén bo khuéch dai phan phéi thiét ké dac biét 1an lwet cung cAp cho nhiéu tram bao gdm sw kién
twong tw. Thinh thoadng, sé dat microphone th( hai vi Iy do tw cao ca nhan, ciing nhw d& c6 mét ngudn cung cép
dw phong khi dén mixer, thi du trong trwéng hep cé day micro bi hw hay bang cach nao dé bi ngét két néi vi béi
rbi khi c6 nhiéu nguwoi tai mot sw kién. Khi thiét 1ap gan ba micro, thwong diing mét micro cho live, mét nhw la
mot ngudn cap cho phat séng, va cai thir ba la mét trwdng hop khan cp dw phong dé tranh c6 mét ky thuat vién
di dén chinh buc nay va lam hw (vwéng day chang han).

Ciing trinh bay & trén la phu kién tiéu biéu, Bros Shure. O gitra: hai support micro (mount) A25M gan
két v&i hai micro SM-57. &’ bén phai 14 mut che gié A2WS cho micro SM-57 va ba support micro A27T.

Hinh 12.7

Bé tri micro day chuyén / ve
ao lavalier / lapel.

B4 tri mot microphone
lavalier, diéu quan trong la phai biét
dac tinh dinh hwéng cta mic. V&i mot
omni, nhw & hinh trén bén trai, dinh vi
hwéng khong thich hep, chi that quan
tam la khodng cach tr micro toi
miéng clia ngwoi noi, ban than micro

. tw n6 cé thé xoay chuyén
mot micro don hwéng (uni-directional) hdu hét d6 loi (gain) before feedback thém dwoc béng cach dinh hwéng
truc & miéng clia ngwdi, do dd, s nham hwéng micro tré nén quan trong hon nhiéu.
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Mic wire threaded
through hair or Small condenser

hairpiece " lavalier

A

To wireless “beltpack”
hidden in clothing

Hinh 12.8
Bé tri micro & nha hat (theatre).

Cach bb tri micro hién thj & day thuong l1a
Iwa chon wa thich trong nha hat chat lvgng
cao khi micro ve ao khéng phu hep (thi du,
khi dién vién can phai nhay, ém, hay s&
nguc cla ho, v.v., khi dang biéu dién).
Cach bb tri & day lam sw thu tan sbé cuwc
cao hoi giam di, nhwng lai cé khoang cach
source-to-mic rat gan (thwéng khoang 6 "/
0.15m).

Mét wu diém nira la khodng cach khong
thay dbi khi nguoi biéu dién xoay dau clia
minh. K&t qua la c6 thé dat dwg'c mirc gain
cao.

Dé& tAm bao phu san khau cé hiéu qua lién quan dén mét sé lo ngai quan trong déi véi chat lwong am
thanh ciing nhw cdm nhan cta khan gia. Cé 18 quan trong nhét 1a chat lwong va mirc dd am cua pro-sound gity
phl hop hop ly tly thudc tirng dién vién. N6i chung diéu nay cé nghia, néu ching ta cai dat micro khéng day
(wireless) trén mét ngudi, ching ta can phai cai d&t nhw vay trén tat ca cac dién vién quan trong, thém mot sy
khac biét dé thay la khan gia dwoc 1am quen véi am thanh cia micro gén trén dién vién. Néu ching ta chon dé
bao phl cho mét sé dién vién vé&i micro dat & khoang cach xa, nhw dwdi day, nhirtng am thanh cla bét ky dién
vién nao cé micro khéng day can phai dwoc gitr & mirc téi thidu dé tranh mot sw khac biét can ban trong chét
lwong tiéng néi ctia ho. Théng thuwdng phai thwe hanh dé& xir dung micro phu d&t dat & san san khau trong
trwdng hop co thiét bi khéng day hét pin. Micro boundary thé hién trong hinh 12.5 thwérng dung cho muc dich
nay. Déi véi viing phi xa hon trén san khau, micro bd sung d6i khi cé thé dwoc dau dang sau nhirng micro dang
cai dat. Mét phwong phap khac, nhw hinh duéi, 1a ding mét hay nhiéu micro shotgun. (Vi tri cho nhirng micro
nay dwoc thé hién trong hinh 12.9). Micro bd sung nhw thé nay thuong xuyén tat triy khi mot thiét bi khéng day bi

hw héng..
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Hinh 12.9
Vung bao phu trén san khau nha hat.

Hinh trén: Khi dung micro boundary (nhw trong hinh 12.5) hay micro cardioid khac cho khu vyc bao
phu, ¢é hai tré ngai chinh. Th nhét, thuwdng chi dat dwoc mke do gain rat nhé, do khodng cach source-to-mic
qua Ién. (Thuc ra, mét sé giam déc nha hat theo truyén théng chi thich am thanh nhé nhe). Nhw cé thé du kién,
mot s6 thwérng yéu cau phai bao truim mét san khau tiéu biéu. Nhwng th hai, va quan trong hon, tac déng loc
lwoc (chuyén dbi phase) d& nhan thay thudng xay ra khi di chuyén trén san khau trong khi néi chuyén hay hat,
do khoang cach I&n gitra nhivng micro. Nhivng thay déi dé thdy nhét vé chat lwgng am thanh cé khuynh hwéng
xay ra khi dién vién dang di chuyén trong khu virc chdm ch&m & hinh trén, va dé& nhan ra nhét khi dién vién dang
b&ng ngang san kh4u. (Lwu y, nhitng khu vue rac rdi la noi khong theo luat 3:1. Trong vai trwéng hop, nhikng
khu vire c6 van dé chinh co thé dwgc bao phud thém véi micro an dang sau nhirng micro da cai dat. Nhwng hay
nhé&, méi khi chiing ta mé sé micro téng gép ddi, chung ta phai hy sinh gain téng th&3dB. V&i micro khéng day
trén tlrng dién vién, khodng cach source-to-mic rat gan cho phép dung nhiéu micro nhiéu hon nira, véi gain 16n
hon trwée khi nghe rd feedback.

Hinh dwéi: M6t sé loai micro shotgun, d&t can than theo mét mang (array) loe ra thwéng dat gain 16n
hon phan nao truwéc khi feedback. Khi micro d&t gan nhau, tac dong lwoc loc duwgc gidm thiéu. Yéu cau xr dung
vai micro loai hep hon, va géc d6 bao pht ciia né phai chéng 1én nhau mét chut. (Bidu nay rat quan trong dé
kiém tra ch&t ché moé hinh cuwc (polar pattern) ma hang san xuéat da cong bé, vi dic tinh dinh hwéng cla loai
micro nay cé thé khac nhau hoan toan & nhirng tan sb khac nhau. Ciing nhé rdng micro shotgun hiéu qua hon
¢6 khuynh hwéng dai hon). Néu sy sép xép nhw vay dét trén san san khau, rat co thé 1a, véi mét chit sang tao
thém mot dbi twong bd sung vai loai micro thueng cé thé dwoc thém vao thiét 1ap dé d4u micro thoat khéi tam
nhin cla khan gia.
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Hinh 12.10
Vi tri loa chinh trong nha hat / thinh phong.

C6 thé loa chinh thiét 1ap theo cum trung
tam don hay cum déi, hay két hop cta ca
hai. Hau hét hé théng duoc thiét ké chi
mét hay khac (cum trung tdm hay cum
d6i). Néu ngan sach cho phép, tuy nhién,
van c6 thé duing két hop cia ca hai. Thi
du, c6 thé thiét Iap mixer tao hiéu r’ng am
thanh hay dm nhac theo am thanh stereo,
théng qua hé thdng ddi. Sau do c6 thé
diing cum trung tam cho tiéng néi (voice),
tw n6 hay két hop véi hé thdng dai, phu
thudc vao chung ta muén dat dwoc dinh
hwéng nao. V&i mixer &m thanh stereo
tiéu chuan, co thé dung post-EQ aux. send
dé dwa tin hiéu sang cum trung tam.

Hinh bén trai hién thj mixer co thé thiét lap
nhuw hé théng két hop.

@ Sound & Lighting
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Hinh 12.11
FROM FROM . e 5 g
PULPIT MIC LECTERN MIC Tuy chon vij tri loa cho nha tho.
Nhw moi khi, muc dich chinh khi bé tri loa la d& bao phd khu
vuc nghe dugec tét nhat co thé. Nhw da noi & chuwong trudc,
moét nhdm don treo trén cao thwdng la ly twdng vé mat rd
PAN PAN rang.
@ @ Tuy nhién, trong trwdng hop nhét dinh, ching ta co thé muén
am thanh duworc coi la phat ra tryc tiép tr nguwoi néi nhiéu hay
L R L R it hon. Trwong hop co nhiéu vi tri nguoi néi, co thé dat diéu
nay bang cach bo tri loa chinh dat & hay trén tirng vj tri trong
hai vi tri, thi du cho pulpit va lectern (buc gidng kinh) (hay bat
ky dia diém va chon lya dung trong nha th®). Trwong hop
chi can am thanh nhd, loa gén trong than buc thwdng co6 thé
lam dwoc viéc nay. Vi mat phang doc ngh‘e khéng phan biét
duoc da gioi thiéu trong chwong 3, cling ton tai tiem nang
IJEOESKIZ F;rEOEsza treo loa trén tirng vi tri loa, cung cap mot mrc @6 gain before
PULPIT SPKR LECTERN SPKR feedba'gk cao ’hon toi da.’(Lga thu”c‘mg 96 t’hé’thibét ké phU‘
hop v&i hinh anh trang tri bang cach bo tri n6 dang sau tam
vai lwéi trong co cau thich hop trang tri bat ky hinh dang
muon c6 nao). O day, thiét 1ap hé thong v&i mixer am thanh

stereo, v&i micro pulpit pan sang mét hwéng va micro lectern
pan sang hwéng khac.
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Hinh 12.12

Bé tri phan phéi hé théng loa cho
nha tho.

Hinh trén bén trai, dat loa bd
sung doc theo blrc twdng phia
canh dé bao phu hiéu qua. Hinh
bén dwdi, loa trén cao hwéng
xudng dwéi nhw dén tran treo
trén trAn nha.

Néu chang ta mudn gitr cac cdm
giac am thanh dang phat ra tw
phia trwdc, cé thé thwe hién didu
nay bang cach bb tri dién gia
chinh tai hay bén trén vi tri buc
nhuw trong hinh trwéc. Nhirng loa
bd sung can phai delay dé déng
bd héa v&i nhirng &m thanh tir
nhi*rng loa chinh. Nhw da mo ta
trong hinh 12.13, tin hiéu cham
phai dén tai ciia ngwoi nghe gitra
5 va 30 phan nghin giay sau am
thanh tir loa chinh, d& bao toan
cam giac am thanh dwgc phat ra
tlr mat trwdc nha tho (FOH).

Trong hinh12.13 hién thi duwéng
dan tin hiéu co ban cho mét hé
théng phan phéi delay. Dung
channel delay, equalizer va
power amplifier cho tirng khu vwc
delay, néu ching ta muén co.
Trong diéu kién khé, ching ta
phai c6 it nhat mét ving cho méi
khodng cach 20 feet (6mét) tinh
tlr loa chinh.

Néu mudn di them mot bwdc,
chuing ta c6 thé c6 nhirng loa
chinh déi dién vé loa c6 delay
ciing dwoc, dé cung cap thém
tac dong bao phu trén nhirng
b&ng ghé dai phia trwéc hay chd
ngdi dbi dién phia trén dién gia
(thi duy, trwé'c mat lectern trong
khi dang duing pulpit). Diéu nay
s& yéu cau thém hai channel
delay, méi tin hiéu delay duoc
gtri di thong qua mét channel clia
mixer bd sung pan dén phia dbi
dién.



Hinh 12.13.
Phan phdi hé théng c6 delay.

Do hiéu &ng thtr bac, nhirng &m thanh tir loa delay bd sung c6 thé dwa dén ngudi nghe mirc am lwong
I&n hon (& vi tri ciia ngwdi nghe, Ién hon 1én dén 6dB) ma van dwoc coi la phat ra tir loa chinh. Nhitng am thanh
bi delay phai dén vi tri cia ngwoi nghe tir 5 mili giay dén 25 mili giay ngay sau khi c6 &m thanh tir loa chinh, sé&
khéng bao tdn hiéu tng khac. (va am thanh sé& phat ra tir loa bd sung nhé hon 5 mili gidy; néu thém hon 25 mili
giay thi né bat dau cho ra am thanh ngay cang giébng nhw tiéng echo, va am thanh gidm dé rd manh). Day cé thé
Ia tha tuc hoi phirc tap, doi hdi phai cé may do mirc d6 am thanh dé do cin than mdc do twong déi clia ca hai,
loa chinh va bd sung, khi so sanh. Bdng thoi, phwong phap hé théng nay doi héi phai phan phéi khu vire nghe
cén than vao khu vuc nao cho phép thyc hién hwéng dan nay. Dudi day cho thdy dong dan tin hiéu co ban dé
b tri nhw vay.

THROUGH MIXER OR MIC PREAMP

== EQ | To primary amp and speaker

Delay unit EQ - To power amp feeding
supplementary speaker
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Hinh 12.14

Tuy chon vi tri loa
tiéu biéu cho thinh
phong hay nha hat
(auditorium or
theatre).

Vai quan diém hang
dau lien quan dén
viéc tuy chon , minh
hoa da khai quat
trong chwong truérce.

-

\ Under-baloo\y fill

N\

N

Hinh 12.15
B sung bb tri loa & thinh phong hay nha hat.

-~
-~

Minh hoa & day |a cach bd tri hé théng loa tiéu biéu dé& bao phi ban céng va dwéi ban cong. Trong cai

dat chat lwong cao, loa bd sung thwdng cap thém tin hiéu da dwoc delay. Théng thwéong, ph

ai do khoang cach

t&r cum chinh dén cum gitra ban céng, sau d6 trir di khodng cach tir nhirng loa bd sung dé xac dinh thoi gian
delay. (thi du, 120 feet dén nhirng hang ghé trung tam & ban cong, trir di 20 feet tr loa bd sung sé la 100 feet,
hay 113 mili gidy thoi gian &m thanh di dén vi tri trung binh & ban cong). Théng thuwdng, thém vao 15 mili giay

cho phép tinh thdi gian am thanh truyén di dé bao vé hiéu (ng thi bac.
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Hinh 12.16

Line array véi thiét bi HF bd sung.

A

Trong nhiéu trwéng hop cé thé bd sung line array truyén thdng véi horn tan
sb cao dé hd tro viéc cung cap chét lwgng &m thanh cao hon va tham chi sy
phan tan tan s cao cang nhiéu hon nira. O’ day, line array hd tro trong viéc
thu hep mé hinh theo chiéu doc dwéi khodng 3kHz, sé& cung cap huéng xa
tbt hon ma khéng bi mét do phat tan theo chiéu ngang (xem lai hinh 9.10).
Kiéu bd tri nay hivu ich trong viéc giadm tiéng reverb khi bi trdn nha phan doéi,
dac trng cda nhiéu nha thd va thinh phong nhé. Thém horn HF va
crossover thanh mét line array cé sén, trong nhiéu trwérng hop, c6 thé 1a lva
chon chi phi hiéu qua, cho phép cai tién chat lwgng am thanh cla tirng cot
(column) loa hién cé.

OO 0O

Typical low 7%

frequency unit 4-0‘
/ 1 '
£ —Tﬁﬂ\lobh
transducer
(idfs
3 ;
| 3 mm thickness
! imionbrldtﬂ
i )
J Sho FRONT ELEVATION PLAN VIEW

HIGH TREBLE TRANSDUCER MOUNTING DETAIL

Hinh 12.17
Line array chuyén dung.

Line array mdi nhon cao cap ngay cang giam x& dung dan dé diéu chinh d&c tinh dinh huwéng dén
phong (room). Trong hinh 14 thiét ké cho mét cum loa trung tam cai dat trong moét hot trwdng 16n. Buoc dung &
day la hé array v¢&i driver LF 15”, hong horn 2" va tweeter khe.
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Hinh 12.18
Xac dinh pham vi bao phu cuia loa.

O day 1a horn HF v&i md hinh kha gidng hinh thang diing dé diéu chinh mé hinh hwéng dén phong, voi
vi tri thiét bj treo trén cao mét chit & phia trwdc vi tri micro. Hinh trén bén phai hién thj loa JBL 4660 nhin tir
khan gia. Hinh duéi bén trai thé hién khu vwc diém dén ctia phong nhin thay tir thiét bi. Hinh dwéi bén phai la mo
hinh déng khéi (isobar) tai 8kHz. M6 hinh nay van con kha nhét quan trong giai tAn ctia horn, xuéng téi 1kHz.

. 20
{0 T
0dB On Axis

Q" «(Horizontal)—

(Wide)
+
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CHUONG 1 3

Hé thong cho Am nhac (music)

Yéu cau chung

“Trong am thanh prosound cho chwong trinh &m nhac, tiéu chun chap nhan téi thiéu dwoc
cho thiét ké hé thong co khuynh hwéng, nhw co thé duw doan, mé rong kha dang ké tr nhirng gi da co
cla hé thong am thanh voice théng thwong.

Th nhét, trong trng dung ca nhac, m§ quan hap dan cta am thanh cé khuynh hwéng wu tién
cao hon cho hé théng cdng cong, thay vi sy xa xi d6 1a diéu can thiét. Th hai, chwong trinh &m nhac
thwdng I&n hon phéng thanh rat nhiéu. Th ba, nhu cau tdng cwdng nhac cu bass, can phai bé sung
vao cong suét hé thdng it nhat 14 1 - 2 octave trong giai tAn sb thap. (Moi thir khac déu nhw nhau, chi
la hé thdng sau doi héi it nhat gap 2=>4 1an kich c& cGia mot hé théng twong dwong cho am thanh
phoéng thanh).

Ngoai ra, thiét bi mixer da néng véi tich hop EQ onboard dé xt ly nhac cu am nhac chét
lwong khac nhau cung véi kha nang xt ly tin hiéu du dé tao ra hiéu (rng am thanh dwoc yéu cau.
Théng thwdng, viéc bd sung compressor / limiter, noise gate va / hay thém nhiéu EQ outboard dwoc
goi la cho (for). Ngoai ra, yéu cau loa monitor cho dién vién ca nhac quan trong hon loa monitor clia
hé phéng thanh rat nhiéu.

Trong cung mdi trwdng, sy khac biét g|ua muc dé am thanh cho chwong trinh nhac nhe
(I|ght) va chwong trinh nhac nang (heavy) co thé vwot qua 20 hay 30dB. Mot chwong trinh nhac nhe
dé nghe hay nhay mua c6 thé yéu cdu mirc am thanh trung binh khoang 75dB dén 90dB SPL tai vi
tri khan gia trung binh, trong khi nhu cau ctia show rock dwong dai cong suét cao c6 thé 1én dén 100
=> 115dB SPL kh&p hau hét khan gia. Da giai thich trwédc day, thi du, mot sy gia téng sb lwong cong
suét am thanh 20dB la phai tdng gép trdm I&n moi nhu ciu trén hé théng am thanh. Néu ting thém
10dB b6 sung ( tdng cong tang 30dB) sé bao gdm sy gia tdng hang nghin 1&n moi nhu cAu trén
amplifier va loa. K&t qua I3, tac dong va hiéu suét ctia nhirng thiét bj cho cac hé théng cao cép c6 tam
quan trong rat Ién.

Pac tinh dap (rng can thiét dbi voi am nhac voice noi chung khéng can nhiéu nang lwong
dwdi 160 Hz hay cao hon 12kHz. Hé thong prosound cho mdt ban nhac day du (bao gom ca trong
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bass va bass guitar) thweng can phai c6 output c6 kha ndng manh hop ly dé cé thé xuéng dén 50Hz
hay 60Hz. (Su khac biét gitra khd nang dap tan va san lwong tbi da la cuc ky quan trong, nhuw da
thao luan trong chwong 9 va trong hinh 13.15). Nhw moi khi, can phai ghi nh&, nhirng chi tiét k§ thuat
ctia hé thdng gan nhw bat ky cé khuynh huwéng rong hon gidi tAn that sy can thiét.

Ddng thoi, can phai nhé géc phat tan that té cla loa, vé thuc chat, cé thé khac & moi tan sé
khac nhau (mét yéu té thworng khong trinh bay ddy dud chi tiét k§ thuat cta loa). Nhivng bién thé di
nhién anh huwdng dén tinh nhat quan ctia chat lwong am thanh trong nhirng géc dé da chi dinh cua
thiét bj (da thao luan trong Chwong 9).

B4 tri micro cho ca si (Vocal Miking)

Lwa chon micro cho hé théng vocal c6 thé la van dé twong dbi don gian, thwdng dua trén s&
thich ca nhan. Khi chon micro, tét nhat nén thir nghiém né trén hé théng trong d6 micro sé dung, hay
it nhat trén mot hé thdng da quen thudc, trong mot madi trwerng quen thude. Nhw da thao luan trong
chuwong 5, hiéu (rng gan cta micro don hwéng (unidirectional) s& c6 khuynh hwéng ting giai thap
(low) rat dang ké khi x& dung gan. Cé thé thira tAn sé thap, néu can sé dé giam bang EQ graphic don
hay v&i EQ trén mixer (diéu nay cé thé khéng can thiét khi loa khéng c6 dap ¢ng LF manh). Trong hé
thdng ca nhac ma toan bd ban nhac hay dan nhac nay dang dwoc gia ¢b, cho du, chi phi c6 thé dé
leo thang néu micro chon vocal cé dap &ng tan s thAp manh nhw vay, khi x& dung gan, né che lap
giai thap cubi (low-end) can thiét, tréng kick, bass, tom-tom va nhac cu (xem thém chwong 17). Néu
ngan sach han ché, nén chon micro vocal néi chung véi nhirng suy nghi sau day. Thong thuong, cé
thé chuyén ddi setup thich hop dé x& dung micro vocal cho mét hé théng nhét dinh, bang cach dung
EQ onboard dé diéu chinh chat giong khac nhau néu can. Khéng phai la nguyén téc bat di bat dich,
viéc x& dung micro vocal cé khuynh hwéng don gidn héa ca viéc chinh EQ cta hé théng chinh 1an
clia loa monitor.

Hay nhé, goc thuc hién dé nghi, d&@ mo6 ta trong Chwong 5, ciing nhw nhirng hwéng dan tong
quat cho viéc xtr dung microphone déu dwgc phac thao trong cung mét chwong.
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CHOIR MICROPHONE POSITIONS-TOP VIEW

CHOIR MICROPHONE POSITIONS-SIDE VIEW

mét gian déng ca nho

@ Sound & Lighting

Hién thi mot thi du khac cia qui
tac 3:01, dwa vao thwc hanh cho

Hinh 13.1

Bé tri micro cho déng ca
(chorus ) / hgp xwéng (choir).

Hién thi Ia c&u hinh bé tri micro
cho mét gian déng ca tiéu biéu.
Hay nhé, quy tac 03:01 (gisi
thiéu trong chuong 5) khéng
phai 1a quy tic bat di bat dich.
Nhwng phai tuan theo né voi
murc d hop ly tét nhat c6 thé,
trong khi trang bi nguén thu am
hiéu qua cho toan b gian déng
ca. May thay, nhirng thanh vién
ddi hgp xwéng cé khuynh
hwéng khong thay ddi vi tri
nhiéu, vi vay tac dong lwoc-loc
comb-filtering du c6 xay ra
cling khéng nghe rd. (Hay nh¢
tlr chwong 3, tai nghe co
khuynh hwéng tré nén nhay
hon véi sy thay déi quan hé
phase)

Déi v6i tinh hudng khi treo
microphone kich thwdc binh
thwong khong phi hop, hau
hét hang san xu4t microphone
thwong mai chéat lwong cao,
micro unidirectional nha, kin
dao dwoc thiét ké dac biet dé
gan nhw v6 hinh véi khan gia.
Thwdng dung moét soi day cau
céa chidu dai don gian gén lién
v&i mét sau micro dé hé tro
viéc gilr huwdng treo micro theo
hwéng thich hop.



Hinh 13.2
Thi du vé& micro vocal loai cAm tay.

Bét ky micro nao trong nay di nhién ciing cé thé gan vao
chan micro dng, va mdi cai ciing cho thay dung bb tri
cho nhac cu ciing t6t nhw nhau.

Hinh trén: Sennheiser MD - 431, tung ra thij trwong la
model 531 v&i than toan mau den.

Hinh git*a: Shure Beta 58 va Beta 57. V6i déc diém dap
rng gan gidng v&i tieu chudn SM-58 va SM-57 nhung
v&i dap ng VHF hoi manh hon, nhirng micro nay la mét
phan cua I&p hién dai hon cla loai micro nhe ky, c6 nam
chdm nhe hon nhwng manh hon. Vi nam chdm manh
hon nén output cling manh hon, thuwdng doi hdi phai bot
bd khuéch dai input mét chat khi dung cung véi SM-57s
hay SM-58s. Beta 57 ciing c6 vé bao vé cirng chac hon
so vé&i SM-57 , giam kha néng thiét hai do chan déng
dang ké. (Ca hai SM-57 va Beta 57 ma nhirng show lwu
dién déu thich dung cho tréng snare va guitar dién).

Hinh dwéi: AKG D — 330: nghé si nhiéu nwéc da wa thich
micro nay duing cho vocal cAm tay, mac du né ciing thay
dung rong rai trong nhirng phong cach am nhac khac.
(Micro nay ciing la micro cho buc dién thuyét duoc wa
chudng, va thuong thay trong nhiéu cudc hop bao trén
toan thé gioi).

B4 tri micro cho nhac cu (Musical Instrument Miking)

Khoéng giébng nhu tiéng noi clia con ngudi, ngoai trir mirc dd cong hwdng nhét dinh cta nguc
va xoang thi co ban né 1a moét diém ngudn, am thanh clia nhac cu thuwdng phat xuét tlr khu vuc 16n
hon hay tiv nhiéu diém cung moét luc. Két qua 1a, dinh vi microphone 1a yéu t then chét trong viéc
xac dinh tuy chon loai lAy mau clia output nhac cu.

N6i chung, can phai d&t microphone gan nhac cu (dé tang cwérng mirc dé tin hiéu va giam
thu nhan nhirng 4m thanh khong lién quan), cach bai tri micro cé khuynh hwéng tré nén quan trong
hon. Nhw quy tdc chung, micro phai d&t gan cac phan t& dao dong (thi du, day dan hay lw&i ga cla
nhac khi), ndi bat 1én 14 n&ng lwong tan sé cao clia am phd thiét bi (m&c du cé vai trudng hop ngoai
lé, c6 |18 nhac cu bang ddng dang chu y nhat). Micro phai dat gan nhivng diém cong hwéng (thi du
nhw thung guitar, hay chuéng, coi) ndi bat & nhirng nbt nhac gbc va boi am thap (low va low-mid).

Thi du, bé tri mét microphone gan 16 phat &m thanh cla guitar thiing tao ra sw cong hwéng
can x(rng va con thém dé trong tréo va tiéng day dan bi cong huéng. Di chuyén micro theo chiéu dai
clia can dan guitar sé tiép tuc lam ndi bat tiéng day dan, va lam chim di tiéng cong hwéng cla thung
dan. Di chuyén micro dén cudi thung cong hwéng cla guitar cé thé lam gidm cuéng do tong thé,
nhwng dong thai nay giam tiéng day dan hon tiéng cong huéng thiing dan (va ciing cé thé gay tré
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ngai cho canh tay ngudi choi dan). Tang khodng cach tir micro dén guitar sé gidm murc low dang ké
(m6t phan cda viéc gidm murc low c6 thé don gian la do cé hiéu ng gan), cling nhw vai tiéng bite (sw
kho chiu?) tai tan sé cwc cao, lam cho am thanh tdng thé méng hon khi bé tri micro dén gan hon (néu
am thanh khi dén gan qua bi um vang (boomy) hay quéa hén loan (buddy), cé thé nén lam diéu nay).

M&i nhac cu di nhién déu c6 thiét 1ap riéng ctia né that chi tiét cu thé, phu thudc nhu ciu cta
dién vién. (Phan doan theo kinh nghiém va kién thirc vé dic tinh micro sé con la quang dwdng hoc
hdi kha dai ni¥a). Khi nhac s ngdi hay dirng & mét vi tri ma khong can di chuyén nhac cuy, viéc bai tri
micro thich hop c6 thé dé dang xac dinh bang vai thtr nghiém ngén. Khi biéu dién can phai di chuyén
bat ci* mirc dd nao, viéc bd tri micro cé thé la mot thach thire that sw. Trong truéng hop nay, cé thé
thwe hién mot trong hai cach sau: (1) 1am cho nghé si biéu dién dén micro, hay (2) lam cho micro di
theo nghé si biéu dién.

Micro kep (clip-on ) va bo lién lac (contact transducer) chac chan cé thé hiru ich néu micro
can phai di theo nghé sT biéu dién. Day la loai cé thé dé dang tiép can duwgc dung cho nhac cu day
thung réng va nhac cu hoi gié. Hinh 13.4 minh hoa vai phwong phap tiép can lién quan dén viéc gan
micro vao nhac cu. Micro khéng day (wireless) co thé hé tro' quy trinh nay, méc du khi trang bi hé
khong day c6 thé phai cé sw can dbi gitra chi phi tai chinh va sy thiét 1ap, cling nhw viéc diéu khién
kha phtrc tap. M6t thiét Iap hé khong day cho ngudi biéu dién c6 wu diém vi sw tw do di chuyén rong.

Micro khéng c6 hiéu (rng gan (proximity effect) déi khi cé thé hiru ich trong viéc bd tri micro
cho nhac cy, lam gidm bién dbi trong chat lwong am séc. Nhirng sy danh déi (trade-off) & day la sé it
bi tir chéi tan sé thap hon tir loa va / hay nhac cu khac (diéu nay c6 thé sé& Ia mot khuyét diém cha
yéu khi dinh liu dén trwong hop bi feedback hay thu nhan nhirng &m thanh chung quanh).

Hinh 13.
Guitar thung.

Bé tri micro cho mét nghé si guitar dang ngdi ghé
thwdng kha don gian, vi guitar cé khuynh hwéng di
chuyén rat it d6i véi micro. Khi tay guitar dang dirng,
nhiéu k§ s mudn cé micro khéng cé hiéu rng gan, dé
giam nhirng bién thé vé chét lwgng am khi tay guitar di
chuyén. M6t van dé thwérng gap véi micro co hiéu (ng
gan, sé& xay ra khi hiéu &ng gan két hop véi cong hwéng
gan 16 thoat am. Két qua |a bj feedback tan sb thap.
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Hinh 13.4
Thi du vé viéc gén microphone vao nhac cu.

Hién thi vai phwong phap phd bién cla viéc dung micro kep (clip) lavalier (ve 4o) dé lam pick-up cho
nhac cu. Nhi*rng micro minh hoa & trén trong A, B va C la AKG C-567 da hwéng (omnidirectional) (cardioid sé
khéng ¢ lgi thé, vi xt dung né khé cé hiéu qua tbt). Hinh bén phai la minh hoa cac AKG 747, mét micro
condenser nhd gon véi cd ngdng va kep, thiét ké cho viéc bé tri micro cho nhac cu néi chung.

Vai nhac cu ¢ khuynh huéng rat dinh hwéng trong output ctia né. Nhiéu nhac cu, trong thiét
ké ctia n6 cb coi loe ra, noi tap trung tan sé cao trén truc ctia hwéng cé diém cta coi. Diédu nay la dac
trwng clia kén trumpet va trombones. Cé thé thyc hién vai phwong phap tiép can. Trong hé thdng cao
cép, cach tiép can phd bién va don gidn nhét 14 tai diém nhac cu tryc tiép véi micro & cw ly rat gan,
va néu can, nén cut mc high bang EQ (nén tinh toan vé do trong tréo mudn c6). Néu micro d6 c6
hiéu ng gan manh, dé tét hon, cé |18 can cut mic low cla né. Tang khodng cach source-to-mic va
kéo nhac cu hoi xa micro, trong vai treéng hop, cé thé lam gidm kha nang bién ddi Ién & ca hai cap
chét lwong am séc 1an bién dd am thanh khi nhac céng di chuyén nhac cu, ciing nhw cung cdp mo
hinh dai dién cho nhiéu am thanh cta nhac cu trong khodng cach ma mét khan gia trung binh c6 thé
nghe thdy am thanh. Diéu nay di nhién phu thudc vao (rng dung. Loa monitor san khau cé thé cho
phép nhac cdng diéu chinh am thanh béng cach nghe né, Ia mét trong vai linh vire thue hanh that té
clia prosound, noi muc tiéu giao tiép rd gitra soundperson va nhac si c6 thé rat quan trong. Mot cach
tiép can phd bién 1a gdn moét micro nhé & phia truéc coi, thé hién trong hinh 13.4.

Trumpet va trombone, cling nhu sax, cé thé cé output rat cao & cw ly gan, do d6, microphone
phai c6 thé chiu duwoc ap lwc am thanh rat cao ma khéng bi méo tiéng dang ké& (micro chét lwgng cao
hién dai cé kha nang nay).

Khi bé tri micro cho ampli nhac cu, can phai xem xét d&c tinh dinh hwéng clia loa nhac cu.
Théng thwérng, khi d&t micro gan truc trung tdm cuda loa nhac cu, &m thanh sé trong sang hon. Khi cé
nhiéu loa bao gdm trong mét thung ampli, di nhién chung ta can phai xac dinh vj tri trng loa dang
sau nhirng vai lwdi mét va xac dinh truc clia né & dau, dé bé tri micro.
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Hinh 13.5
Ken flute / sax.

Micro cho flute trong hé théng cho mét ban nhac dwong dai thwérng dwoc thiét 1ap twong tw nhw micro
vocal, vé vi tri dirng clia micro, thiét lap bo suy gidm (antenuator) input, va EQ. Vi vay, twong dbi dé& dung mét
micro cho ca vocal va tiéng flute trong tinh hudng khi ngudi choi flute / sax ciing la ca si. Micro kén sax, 1a
chuyén khéc, vi ca hai vi tri micro va cai dat mixer EQ thudng rat khac véi ding cho giong hat tiéu biéu. Chi luc
btre thiét méi dwoc dung né cho ca hai: vocal va sax.
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Hinh 13.6

Kén trumpet / trombone.

Trong hinh minh hoa nay, vi tri dwg'c d& nghi 1a hoi léch tm huéng clia micro, tai diém coi loe va &
khoang cach nhd. V&i hé théng cao cép, nhiéu ki s mudn that gan (close up), trén truc dinh vi, nhw trong B.
Nhirng khuyét diém, cho du, ddi khi cé hiéu (rng gan qua manh khi bé tri close up va déi khi cé sw bién thién
hwéng xa vé chat lwong am sac va am lwong theo dong thai clia nhac cong. O nhivng dia diém nhd, co thé yéu
cau am thanh output twong ddi Ién ctia horn chi tang cwdng kha nhe (va co thé thém reverb, v.v.) qua chinh hé
théng d6. O nhirng dia diém I&n, méc du, chi d& cap dén sy thay d6i ndo cé thé tré nén quan trong. Mot hé
thdng monitor hoat déng kha tét di nhién sé gitip nhac céng diéu chinh coi kén ctia ho ndng déng béng tai, thi du,
dé lam mod tac dong fade in va fade out (tlr tlr tang va gidm am lwong).
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Hinh 13.7
Acoustic piano.

Luc blre thiét, cling ¢ thé ding mét micro cho piano acoustic, mac du hai micro la tiéu chuan cho bat
ky pickup hop ly chat lwgng cao ndo. Khi bai tri hai micro chuan, mét dwoc chon dé dét 1én vi tri trung binh cta
day dan thép, va cai khac trén day dan cao. Diéu nay ciing cho phép dung EQ riéng biét khi can dé thay dbi dic
tinh ctia day dan cao va thap gép trong cay dan piano. Trwdng hop tii tién cho phép, micro véi dap (rng tam thoi
tdt, chdng han nhu micro condenser hay micro ribbon, cé thé cung cp wu diém bd sung, déc biét trén day dan
cao.

Trong vai tinh hudng quan trong, va noi ma thdi gian va tai tién cho phép, nhiéu ky sw sé& dung nhiéu
hon hai micro. Mét cach bb tri théng thwérng cho cay dan piano la cach dung micro thir ba bao gém hai micro
bién gi¢i (boundary) (nhw PZM) dat bén trong gan dinh piano, va mét micro théng dung thi ba cé pickup tan sé
thap manh gan & vi tri bén dwéi piano, gan bang cong am. Véi loai piano thdng dirng, cé thé xt dung sw sép
xép twong tw véi mot hay nhiéu micro thém phia sau piano, d&t gan bang céng am (sounding board).

Hinh 13.8

Electric guitar.

Hinh trén bén trai thé hién loai ampli guitar x&p chdng truyén
Sound & Lighting thc")ngx, da dat micro cho hé théng pro;sound. Su sap xép nhuw vay
c6 thé tréng kha an twong, khuyét diém la output manh tryc tiép &
phia trwéc clia ampli, nhwng output lai nhé & tan sé khoang 1kHz
hay 2kHz tai hai bén. Day la van d& nghiém trong déi v&i ngudi
van hanh hé théng pro-sound, néi cach khac tiéng guitar I6n truc
tiép & phia trwéc ampli, va rat it am thanh guitar ra cho hai bén.
Diéu nay c6 thé khic phuc bang mixing trong bt ky tinh huéng
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Hinh 13.9
Bass.

Cang ngay, ngudi choi dan contre bass day can cé pickup cai dét ngay trong nhac cu ctia minh. Khi
can phai bé tri micro cho ho, hai cach b tri & hinh trén bén trai [a phd bién nhat. Chac chén micro nén cé pickup
tan sb thap that manh, va néu cé thé thém hiéu ¢ng gan manh thi tét hon. Phuong phap két ndi guitar bass véi
hé théng pro-sound |a direct input. D6i khi, nhitng ampli bass chinh né cé mét am thanh nao dé dworc coi la can
thiét, trong trwérng hop nay déi khi dung mét micro bd sung, nhw & trén. Sau dé c6 thé mix channel direct va
micro lai trong b4t ky loai két hop nao mong doi.

B4 tri micro cho trong va bé gé (Drum and Percussion Miking)

Bb tri micro cho bd tréng 1a mét khia canh clia pro-sound truyén théng da gi¢i thiéu doi
chuyén vé nhirng thach thirc cho soundpersons, vi sé lwgng ngudn am thanh trong khéng gian twong
ddi nhd nhw vay. Sy ra doi ctia bb tri micro sat (close-miking) va sy thay déi hoan toan am thanh bod
trng trong studio tao ra nhirng ky vong cho mét loai am thanh twong tw trong budi biéu dién live ma
bay gi& van cé thé la mot nhiém vu kho nhai. Sy xuét hién cla tréng synthesized va sampler digital
gan day da dwoc nhan rong kha dé loai am thanh studio. Trong vai trwéng hop, chuyén nay da don
gian héa nhirng nhiém vu ctia soundperson. Tréng acoustic, dwoc wa thich b&i hau hét tay tréng va
chdc chén sé tiép tuc tdn tai, nhw vay sé can phai bd tri micro va thay déi am thanh cho né.

Viéc thay ddi phd bién nhat nhirng am thanh cla mét bd trong théng thwong cho mot sw
nh&n manh 1én ca hai am thanh, khi tiép xuc (dui gap mat trbng) & tan sé cao, cting nhw tang cwong
nhirng tan s co ban cta bd trong Nhirng nén tng co ban thay déi nhiéu tir tréng nay dén tréng
khac, diéu nay thuwong co thé 1a mot nhiém vu phire tap. B tri micro hiéu qua 1a mét khia canh quan
trong clia viéc hoan thanh cac muc tiéu nay (cung véi muting va tuning tréng thich hop, va EQ phu
hop).

Déi voi tréng chi cé6 mét mat, b tri mét micro trong méi tréng nhw trong hinh 13.10 cung cép
ca tin hiéu cap cao lan tach riéng &m thanh tuyét voi tlr nhikng trong khac. Bieu nay cho phép khi
dieu chinh am thanh cho mai tréng c6 tinh linh hoat cao.

Tréng hai mat truyén théng can bé tri micro trén cao theo cach chon chd dat dé thu am thanh
ctia mdi trbng ma khong can tré ky thuat choi cua cac tay tréng. Bo tri micro nhuw trong hinh 13.10 (xa
bén phal) c6 thé trong rat nhiéu trwerng hop cho phép mét micro cung cép hiéu ng bao phu trén hai
tréng lién ké cé dac tinh twong tw (thi du, hai tom-tom).
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Hinh 13.10
Tréng va bd gé.

Hinh bén trai thé hién sw b tri micro cho toan bo bd tréng. Lwu y micro cho
trbng snare, thdng thudng la micro unidirectional dwoc dat hwéng ra xa truc
ctia high-hat. Tuy nhién, trong vai trwérng hop, khdng thé tranh khoi viéc thu
dwoc tiéng danh high-hat qua I&n, trong trwdng hop channel trén mixer clia
trbng snare c6 th& can noise-gate (cting vé&i trong kick va tom bat ky nao c6
tiéng rung (ring) qua murc),

Khi cai d&t khiém tén, micro va cac channel input c6 thé bi han ché, néi
chung, quan trong nhéat 1a micro kick va snare (trong khi micro cho snare cé
khuynh hwéng cho ra am Ién, diéu nay cho co hoi dé thém thiét bi tao tiéng
vang qua hé théng), va sau cting, cé 1& nén bd tri mot micro trén cao dé
nhan am thanh tong thé ctia bd tréng nay.

Hinh dwéi 1a hién thi vi tri micro tiéu biéu cho loai tréng khac. Hay nhé, hiéu
(rng g&n manh nhét 14 trén truc, do d6, déi khi ching ta co thé thay ddi dap
(rng béng cach thay ddi géc dd clia micro. Hinh xa nhat bén phai, mét micro
dwoc dung d& bao pha hai tréng twong tw nhw nhau. &' day, trong khi gain
ctia channel input ¢é thé can phai dwoc dat cao hon mét chut, va low end
téng it hon mot chat, didu nay thuwdng dwoc bu dap bdi mot that té 1a dang
xtr dung vai micro mé s&n. Hai rack lan can gan toms hay hai toms bass
li&n k& nhau 14 ng vién tét cho phwong phap nay dé tiét kiém sé lwong
micro va channel input.

BA tri micro tréng kick B tri micro high-hat & canh
& phia trwéc cla mép cé khuynh hwéng nhan
pedal-beater cung cap Manh cao dg clia cymbal.
Mudn am thanh dui trong

su thu nhan manh cua " ; ORI
nhiéu hon, di chuyén mic lén

am thanh va cham.

Hai congas thwdng c6 thé dwoc bao phi higu qua
bang mét micro, mac du trong nhirng tinh hudng
quan trong, néu dd channel input va ¢ sdn micro,
mot micro cho méi tréng cho phép diéu chinh nhivng
am thanh ctia méi trc"mg linh hoat hon. Bongo, mat
khac, vi né rat nhd va gan nhau, nén chi can mot
micro 1a da. Nhitng bd gé khac nén b tri micro trén
co s& tirng trrorng hop mot dé cung cip mot md
hinh hop ly hiéu qua cho am thanh cta né.

Tréng snare ddi khi ¢ thé khé dat micro gan né, vi am thanh cla né lién quan dén: ngoai
nhirng dao ddng ctia mat tréng va cong hwéng ndi bd va ca nhivng am thanh ctia dui dap trén mat
tréng 14n nhirng 4m thanh tan sb cao bang tan rong bén dwdi tréng snare. Phwong phap b tri micro
cho tréng snare truyén théng la ding mot micro xéo géc & mat trén. Dé c6 dwoc ty 1é ciia am thanh
day snare-spring bén dwdi hop ly (va dé thém tiéng lach tach vao am thanh cla dui danh vao mét
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trbng), thudng can phai ddy manh upper-mid va cac tan sé cao tai EQ cta mixer. Diéu nay thudng co
hau qua thu dwgc nhirtng &m thanh cla high-hat gan dé qua mtre, dac biét néu phong cach cla tay
tréng hay danh manh vao hlgh -hat & vi tri m& cGa nd. Gan thém micro bén duwdi trong share la suy.
nghT dau tién dé& c6 mot gidi phap dé loai b tré ngai nay. Tuy nhién, vi tri ddi xtrng clia micro va tréng
gay ra nhirng bdi am co ban va thap, thu dwoc hdu hét sw nguoc phase chinh xac, cé tiém nang gay
ra su triét tiéu nghiém trong ctia nhirng tan sb low va low-mid.

C6 hai gidi phap cho tinh thé khé x& nay. M6t cach tiép can la cét gidm tan sb low va low-mid
clia tin hiéu ti micro bén dwdi (tai mixer hay bang EQ outboard) dé gidm hiéu (rng twong déi cta
micro bén dudi tai tan sé thap cla tréng trong khi van cho phép sao chép hiéu qua am thanh snare-
sping. Mot cach khac 1a han day cho micro bén duéi ngwoc phase 180 dd, thé hién trong chwong 16,
cho phép tan sbé thdp cua tréng nhan dwoc khodng ddng phase cho ca hai micro. (Hay nhé danh déu
day micro). Mixer chat lwong cao d6i khi cé6 mét switch trén mdi channel, cho phép soundperson dao
nguwoc phase cda tin hiéu input. Day I& mét thi du vé cach xt& dung hoan hao cho switch nhw vay.

Phwong phap bé tri micro cho tréng snare phd bién nhat la dung mét micro cardioid don hay
don gian 1a chi cdn mét micro supercardioid & & mat trén, thé hién trong hinh13.10. Trong tinh hubng
binh thwdng, diéu nay cho phép cho ra &m thanh rat dung d&n. Mot noise gate insert vao channel
trbng snare tai mixer 1a cach ché ngu tiéng high-hat qua 1&n khéac.

Bb tri micro cho tréng bass (kick) hai mé&t dat ra tré ngai khéng gidng nhw cda tréng snare.
Tréng kick thuwdng dat micro tir phia trwéc, nhung nhfmg am thanh va dép clia pedal-beater, trong
am nhac hién dai, 1a nhdn manh mét phan am thanh ctia né. Mot micro bd sung c6 thé dwoc dat phia
sau tréng dé thu nhan am thanh pedal-beater. Nhwng phuo’ng phap nay cé bét loi nghlem trong khi
thu dwoc nhivng am thanh cla tréng snare to hon nhiéu, gidm manh ty |& tach ra cGa hai am thanh
khi vao mixer, va do dé c6 kha néng phai EQ riéng. (Am thanh clia pedal-beater va snare-spring
thwdng dwoc nhan manh trong nhivng khu viec &m phd khac nhau). Mét gidi phap phd bién la loai bd
mat tréng phia trwéc dé cho mét micro vao bén trong trbng. Cat mot 16 & mat trwdc 1a mot cach tiép
can phwong phap nay kha chuén hién nay. Néu ban khong thé Ioa| bo mat tréng phia truéc, cé thé
thu dm thanh pedal-beater bang cach dung micro gan trén moét ¢d ngéng, gan chat vao vanh trong
bang cai kep (clamp) loai nhw & hinh 13.12. Nhw d& néu, sy dbi chac binh thuong la s& c6 mot sb
lwong dang ké am thanh cla tréng snare lot vao trong tin hiéu ctia micro (ngay ca da cé noise-gate
tiéu chuan). Cach duy nhét chung quanh van dé nay la moét noise-gate cé vong lap kiém soat da diéu
chinh (tuned controll loop) can than, nhw da thao luan trong chwong 8 va sé mé ta trong hinh 13.23.

Micro dat trén dau nhw trong hinh 13.10 c6 thé cung cép pick-up cho 4m thanh cymbal kha
hiéu qua. Micro nay cé dwérng dd thi mwot ma trong gidi tan rat cao, chang han nhu micro condenser
c6 thé hivu ich & day. Thudng khdng can micro dat trén dau khi bé tri miro cho tom-toms ti trén dinh,
cling nhw khi cé vai micro vocal d&t trong pham vi gan trén san khiu cach nhau chét ché.

Giai tAn va dap tuyén cla micro cho trébng va bo 96, cling nhw v&i nhirng trng dung khac, phu
thudc vao giai tAn cia nhac cu va y mudn hinh thanh chét lwgng am séc ra sao. Thong thudng, cling
can nhéc viéc micro cho trong cling dé nghi cho nhac cu khac va vocal, vi n6 ciing nam trong nhiéu
loai micro chat lwgng cao nhat. Chac chan, béng cach diing microphone cé dap ng tan sb thap
twong ddi manh cho tréng low-pitched (nhat la la kick va low tom) sé& c6 khuynh hwéng don gian hoa
rat nhiéu tién trinh EQ va mixing.
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Hinh 13.11

Thi du thwong mai cia micro tréng kick dwoc wa thich.

Tt tréi sang phai: Beyer M-88, AKG D-12E, AKG D-112, Electro-Voice RE-20/PL-20, Beyer M-380. Nhirng micro nay
nam trong sb nhitng thiét bi dung rong rai cho tréng bass, khong nhét thiét bat budc phai xtr dung né. M-88, thu VI la mét micro
dwoc ua chuong trong nhirng show lwu dién cho ca trdng kick 1&n vocal. D-112 |a phién ban cap nhat cta loai ¢ dién D-12E,
c6 dap (rng & tan sd mid va high khac. RE-20 ciing thdy dung kha rong réi nhw 1a micro cho live sax, cling nhuw cho studio cda
chuwong trinh phat thanh. M-380, mét micro bi-directional(hinh s6 8) v6i hiéu ¢ng gan tan sb thap r&t manh, ciing x@ dung tbt
trén dan bass day, tuba, va nhirng nhac cu bass khac. Bat ky micro ndo, néu né hoat dong t6t cho mét trng dung nhét dinh, di
nhién nén x& dung né, nhung hay nhé, trong khi mix cudi ciing, né 1a sw két hop téng thé cia micro trén san khau ma quyét
dinh s& mix v&i nhau nhw thé nao cho phu hop.

w

ATLAL TM-1

(8)

Hinh 13.12

Phu tung cho micro thuwong mai.

(A) Latin Percussion LP Claw ®, ding d& gan micro vao vanh tréng va nhac cu gé
khac, thé hién trong hai trong s nhiéu loai c6 thé dinh hwéng.

(B) vat dung gai micro, Atlus TM-1 va Sennheiser MZS 235 (hién thj la hai micro MD-
421, c6 thé dung cho rack -toms). Nhung loai vat dung nay dugc dung rong rai dé thu
lai nhwng am thanh ndi séng dong ctia budi bidu dién noi muén thu trén tape / disc am
thanh cuta khan gia va / hay khong khi moi trwdng.

(C) Atlas LO-2 (phién ban xi mau den la LO-2B) cho phép thao nhanh micro kep.

(D) Jack XLR loai bé géc la phu kién hitu ich cho tréng va chd khong gian chat hep
khac, thi du, micro tom bén dwéi cymbals, v.v Trong hinh 1a jack ndi Switchcraft R3F.
Vai loai day micro ngén c6 jack bé géc, co I& chi vira du dai dé dén bén dwéi cling clia (D)
chan micro boom tiéu biéu (goi 1 6' dén 9', hay 2 => 3m) cho phép thém c4u hinh nay

& bét cv noi ndo can cho budi biéu dién.

HIPUL WG Uep. (VITeGL HHIPuUL)
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Théng thuong né réat hiru ich dé cung cap input tryc tiép (thoi xwa ciing dwoc dé cap toi
trong nganh nhuw tir direct injection) den mixer tr ampli nhac cu hay nhac cu dién tir nhw guitar bass,
bd xt ly guitar dién, keyboard dién tt, trong synthesize va bd thu ctia micro khéng day .

Béng cach xt dung direct injection (input trwc tiép, viét tat 1a DI), cé thé loai trir nhirng khiém
khuyét va thay ddi trong ampli ca nhan clia nhac s c6 thé loai trir, vi ¢é thé c6 ro ri khac trén am
thanh san kh&u. Nhiém vu mix cho ban nhac, dac biét la trong hau hét loai hinh &m nhac dwong dai
rat phirc tap b&i sw ro ri qua nhirng am thanh trén san khau khac, phwong phap nay cé thé rat hiru
ich.

Thiét ké thiét bi nhé khac dé thuc hién viéc direct injection (DI box, hay direct box), cé thé
insert vao trong dwong dan tin hiéu gitra output cla nhac cuy va input ctia ampli nhac cu, hay gilra
output cla ampli va loa nhac cu (v&i viéc XU dung tuy chon tich hop (built-in option) dé& giam cuong
dé tin hiéu dén mot mire dd phi hop véi input cla mixer s€ ¢ dang la mét switch hay mot jack cam
input riéng blet) Thiét bi Rack-mountable v&i mot sd channel cta DI circuitry cling dwoc san xuét bi
nhiéu hdng san xuét.

Day Ia loai mach nén cho phép ngat két ndi giap tiép dat (shield ground) tai thiét bi, can thiét
dé tranh su tiép dat du thiva, duwoc goi la vong lap tiép dat (ground loops) (sé thao luan thém trong
chuwong 16).

MGt cach tiép can hé théng lién quan dén direct input cho phép loai bd hoan toan ampli nhac
cu, bang céchﬂxu’ dung cach mix thém am thanh nhac cu vao loa monitor san khau dé cung cép cho
nguwdi biéu dién. Diéu nay dwoc thé hién trong chwong 15.

INST/LINE LIFT
From musical instrument =i 00 { INPUT @ @
AMPLIFIER GND

XLR OUTPUT
TO MIXER

To stage amplifier seffJ—00 | OUTPUT

Hinh 13.13.
C4u hinh DI-box mau.

O day, tin hiéu tr mot nhac cu dién tr dén mét ampli nhac cu dwoc ldy mAu, véi mot ban sao clia cac
tin hiéu gri dén hé thdng pro-sound. Switch trén nhiéu DI-box cho phép nguwoi diing cdm mét output ra loa rat
don gian, chi la mot switch pad dé chuyén mdc d6 ctia ampli cong suét dén mdrc dd line thich hop (trong hinh
minh hoa nay né dwgc dan nhan Iya chon gilra instrument./line hay amplifier). Trong vi tri line level, chung ta cé
thé c&m vao output tryc tiép ctia nhac cu hay line level output tir ampli nhac cu.

Switch ground-lift thwong can phai bat qua lift hay & vi tri ngat két néi ground dé loai vong Iap tiép dat
(ground loop) aé loai bé tiéng hum hay buzz thudng di kém vai tinh hudng nay. Hay tham khao chwong 16 aé
biét thém vé hé thong tiep dat.

m Sound & Lighting



Hinh 13.14
Binh hwéng chiéu cao.

Nh¢ lai, tAn s6 cao it c6 kha nang uén cong chung
quanh vat thé. Né6i chung, low va lower mid c6 thé dé tham
nhap vao khan gia, trong khi higher mid va dac biét la high cé
khuynh huéng khéng dwoc nhw vay. R8 rang, ching ta can
phai c6 horn tan sb cao, va néu co thé, nhirng thiét b tAn sé
mid phai dat & vi tri & trén diu khan gia dén muc t6t nhat c6
thé. B4t clr noi nao, né ciing c6 thé hivu ich néu horn tan sb
cao ¢ dd nghiéng nhe xuéng khan gia, dic biét, néu né 1a
horn radial hay straight exponential (trai ngwoc véi mét horn
CD).

Hinh bén phai thé hién cach bd tri d&c trung véi mot
chan loa chén vao két ndi cta thiét bj tan sé thap di kem.
Thwéng dat nhivng thiét bi tAn sb th4p nhét trén san, khéng
chi vi ly do trong lwgng, ma con vi tn sé thap cé thé bj mat
Ién dén 3dB khi nang thiét bi LF l&én khoi mat san nha.
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Hinh 13.15

Kha nang output tn sé thap.

Nh¢ lai tir chwong 9, c6 sy khac biét quan
trong gitra dap trng tan sé va nang lwc output
e I&n nhét (diéu sau thuwdng khong cong bd nhw
la dwérng biéu dién theo tan sb).

4 M6t thiét bi hai way full-range tiéu biéu co thé
c6 dap wrng tan so thap nhw trong nhirng

/ dwong chdm cham, nhung néng lyc output ti
/ da tai output day du cta né cé khuynh huéng
tréng giong nhw dwéng dam nét, do d6 phai
can dén loa subwoofer dé& nhan ban hiéu qua
tréng kick, guitar bass va toms bass.

Relative Response
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Hinh 13.16
Hé thdng tiéu biéu vai thiét bi LF bb sung.

Théng thweng, hé théng thudc loai nay dang chi déng vuot qua khoang 125Hz dén 200Hz, tly thudc
vao kha néng clia nhirng thiét bi lién quan. Hinh xa bén trai thé hién mot loa subwoofer hwéng xa trwc tiép. Bén
canh d6 thé hién mot W-bin tiéu biéu véi mot driver 18”. Mét spacer dung dé& nang cao thiét bj fullrange 1&én mot
chiéu cao thich hop. Hinh bén phai minh hoa dwdng dan tin hiéu cho mét hé théng co ban cua loai hinh nay.
(xem thém hinh 13.19).
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Hinh 13.17
Hé thdng thiét bi ba way cao cép.

Hé thdng nhu thé nay thwdng dworc b tri thiét bi
riéng biét, phd bién rong rai trong ca hai linh vuc,
vira mé&i vira hiru dung. Day 1a yéu cau mot
crossover ba way dién tt va hai ampli cong suét
déi, ngoai ra, bat civ EQ va compressor ndo ciing
I& vira tui tién. Ciing c6 thé thiét 1ap hé théng nay,
duing mét channel ampli cdng suét cho thiét bj LF,
v&i channel thir tw chi dinh cho loa monitor.

Cai dat crossover tiéu biéu cho ca cac hé théng
nay la 200Hz va 2kHz. EQ ldc dau nén dwoc d&t &
vi tri flat, va bién d6 output cla crossover tang dan
cho dén khi thuwc hién dwoc chat lwong am diéu
hop ly. Sau d6 co thé dung EQ outboard chinh dé
tinh chinh dén dap tan ding y cho mét phong nao
do.

Hinh trén bén trai minh hoa mot horn c6 hong 2"
hwéng xa 90°, mét thung hai cai midrange 10" hay
12" tiéu bidu, va moét loa hong xéng (scoop), thay
trong ca hai thiét ké la driver 15" va 18 ". Nhirng
dinh hwéng co6 hiéu qua cla loai thung driver
midrange d6i nay thwdng & hwéng khac, hon la
séat canh bén nhau vé mét hwéng, ly do nay da
thao luan trong chwong 9. Noéi chung chi luc birc
thié,t noi cao d6 trAn nha thap 1a van dé, thi thung
loa m@i phai dat nghiéng sang mét bén..

Hinh trén bén phai minh hoa mét horn hong 2"
dinh hwéng khéng ddi, mét thung mid 12” don, va
mét horn gép (fold) 18” don. Horn CD ¢6 thé 1a wu
diém dang k&, Thi du, trong héi trweng, noi
thwdrng can mic cao dé ludn bao phi mét géc
twong ddi rong theo chiéu doc (40°) (Hay nhé, sw
phat tan doc cta horn radial cé khuynh hwéng thu
hep dang ké khi tan sé cao.. Didu nay thwdng tét
trong phong tiéu biéu hay cau lac bd, noi khan gia
& trén san nha, nhung no co thé 1a van dé vé su
bao trum nhirng dbi twong cé chidu cao khac nhau
nhw viéc sap xép chd ngdi déc trong hai trudng).
Trong nhiéu hé théng, co thé tang nang lwc output
gitra thiét bi mid va high trong ca hai hé théng mau
nay bang cach di chuyén diém crossover lén & tan
sb nao d6. Nhwng that té diéu nay thuong dé lai
nhitng khoang tréng 16n trong kha néng phat tan
du6i diém crossover HF. (Ca hai hé thdng nay,
tinh c&, c6 khuynh hwéng cho ra beaming trong
giai tr khodng 800Hz dén 2kHz. Horn hong 2"
radial cling c6 khuynh hwéng beaming & giai trén
khoang 8kHz).
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Hinh 13.18
Hé thdng bbn way cao cép.

O day chung ta yéu cau mot crossover
bdn way va it nhat bén channel ampli
cbng suét, cong véi bat el cai gi can
thiét cho monitor. R& rang, hé théng loai
nay cé thé d&t cung nhau trong nhiéu
cach khac nhau, nhwng phai nd lwc thuwe
hién d& phu hop véi ca hai kha néng
output I&n d&c tinh dinh hwéng cta
nhirng thiét b t6t nhat cang tbt. (Bac tinh
dinh hwdng sé cé khuynh huwéng tham
gia cht yéu & loa upper mid va high).

Diém crossover tiéu biéu cho ca hé théng

nay sé la 80Hz-100Hz, 400Hz-500Hz, va
1.6kHz-2kHz.

Hinh trén bén trai minh hoa mét horn CD
c6 hong 2", mét cone khién thung mid,
mot Perkins bin 15” cho low-mid, va mot
loa xéng (scoop) don 15" hay 18" cho
low.

Hinh dw&i bén trai minh hoa mot horn
radial c6 hong 2 ", cone khién upper mid,
thung horn15" LF d6i cho mid-bass (low-
mid), va mét thung W-bin I&n (réng 6ft)
véi driver 18". Hé théng nay c6 kha nang
twong dwong véi tAn sb mid va high
nhung cé kha nang nhiéu low end so v&i
hé théng trén, do thung 15" déi va W-bin
rat 1&n. Tan sé cét hiéu qua cda ca hai
scoop |&n W-bin minh hoa & day khoang
35Hz. Tai cong suét tdi da, chung ta hai
Idng v6&i output 50Hz hay 60Hz rat manh.
(Xem lai hinh 9.30).



Hinh 13.19
Bb sung nang lwc tan sb rat thap.

Hinh phai: Viéc xt& dung nhiéu thiing loa & low end 1am ting dap (rng
tan sb & mic low, kéo dai dd cat tAn sb thdp dén mét tn sb thap hon,
va di nhién 1am tang nang lwc output & mirc low 1én tdi da.

Dap tan va nang luc that t& di nhién sé bién thién bdi nhirng thiét ké
thung loa khac nhau, nhuwng thwdng gitr lai nguyén tic co ban cia sw
ghép tan sb thap 1an nhau khi ching ta thém thiing loa. Do hiéu ¢ng
ghép, v6i hai thiét bi, trén truc dap trng va nang lwc output & mirc low
téng 1&n dén 6dB. Sy gidi han tan sb thap hiéu qua kéo dai thap hon
gan 1/3 octave. Khi tAn s nang cao hon, sy tang dan dan roi xudng
3dB.

V6i bbn thiét bi trai nguoc véi chi cdé mot, hé thdng gia téng tiép can &
murc low 12dB, khi ting tan sé thon dan vé phia 6dB. Gigi han tan s
¢6 hiéu qua dwoc mé rong thap hon khoang 2/3-octave so véi chi mot
thiét bj.

Dé& c6 hiéu qua cép doi, phai dat nhirng thiét bi cang gan nhau cang
tt, d& vai trd co' ban clia né nhw [a mét thiét bi lon. (c6 thé, néu can
thiét, xép loe thanh mot vong cung va van dat dwoc tac dong cip doi
& murc low. Nhw quy luat chung, chiing ta cé thé xir dung con sé 6dB
cho mdi lan gép doi thing loa m&i khi buéc séng it nhat gép hai hay
ba 14n khoang cach gitra trung tdm clia thung loa nay véi cai khac.

Hinh dwéi: Nhw da dé cap trudc day, néu nang thiét bi 1én khoi san
nha (ciing nhw khi treo né 1&n), chiing ta cé thé mét nang lwc LF kha
nhiéu, dén 3dB. Chung ta c6 thé, cho du, Iy lai gain 3dB bang cach
d&t nhirng thuing loa déi dién véi bire twong that chac (chiét khdu mot
chut cho sw hép thu hay dé cong ctia bire twdng). Néu ban da doan,
dét thiét bi LF d6i dau véi san 1an twong sé cot sy gia ting 6dB so véi
treo trong khong khi tw do, la ban da chinh xac (mét 1an ntra trv di

mot chit cho sy hép thu cdia twong).

Twong tw nhw vay, viéc dat mét thung loa trén san nha trong goc sé
dan dén gia tang 9dB (gia str, thi du, blrc twdng da granite). Didu nay
la do sy da hwéng thdong thwong clia low thwdng bi ép vao goc phat
tan hep hon. Trong hau hét (rng dung co dong, cho du, loi thé da dat
dworc trong viéc tim kiém goc nha thwong c6 gia tri hon do lo ngai that
t& khac, va ching ta cé thé bat budc phai hai long véi chd nao d6 &
giba san nha.

Relative Response
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Hinh 13.20

Hé thdng mau nhé véi EQ outboard.
Main output Monitor output

Hinh trén: X dung EQ d6i 2 / 3 octave co thlé la cach can
bang chi phi hiéu qua cho phép cé hai hé thong chinh va

monitor v&i mot ti gan thiét bj (rack-mounted) duy nhat. N6

dung mot mixer am thanh c6 mét sum output, chung ta c6

thé mudn EQ voice va nhac cu riéng biét bang cach xt =]

dung mot patch trén méi submaste;rs am thanh stereo. Bay

Ia mot EQ bd sung sé dwoc yéu cau cho monitor. 2 10 %100 %50 630 ™ 165 4 %™ 2 40 % 100 ™50 Ce00 1187 k> Mook X
Néu diing mét mixer am thanh stereo ma khong cé kha l l

nang patch, hay khéng c6 sum output hay mix mono,

. LK s A . To crossover and To monitor
chung ta c6 thé x&r dung output left Ilam sub vocal, cd main amplifiers amplifiers
output thdng qua mét channel EQ va hoan lai théng qua
mot input Aux.. Nhirng input Aux phai pan qua bén nguoc
lai hay sé tao ra vong hoi tiép lién tuc. Outpyt right sau dé
phuc vu nhu la chinh (main) va duoc g dén EQ cda no6
(chotoan bo mix) va 1an lwot chuyen t&i crossover va ampli
cdng suéat. (Néu xtr dung hé thdng co crossover passive
full-range, di nhién sé patch EQ tryc tiép vao ampli cong
suat).

VOICES INSTRUMENTS
L R L R
PAN PAN
©000000000000000 To outboard EQ via board’s patching jacks
0000000000000 00O0
0000000000000 000
0000000000000 00O0 lT lT
0000000000000 000 A&
0000000000000 Q00Q [
eeccccccccccscce o LLLLLLLLLLLLLL] L LLLLLLL L] ]
0C000OO00O00O00O0000O0 0
TITIIITTOT TTITITIT
alsltslbslhfsl bbb
VOICES INSTRUMENTS
o L R L R
0000000000000 0@ R @ PAN RAN
0000000000000 00O0 l l
0000000000000 00O0
0000000000000 00O LEFT MAIN RIGHT MAIN €
0000000000000 000 Ax
©000000000000000 ® l l
00000000 QCQCOOOO®
0000000000000 O0O
RESeAELSEER DS T
ﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ Bﬁ ITTTLTITTLLTCTD TTETITLTITIILTL
10100 %250 %m0 ™ 16 > 0 oo 10100 %250 T30 ™ 168 > 0>
‘_’ Thru AUXIN |
Panned to Right
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Hinh 13.21
Bb sung EQ outboard cho hé théng c& vira.

Khi dung mixer am thanh stereo tiéu biéu c6 sum
output, chung ta c6 thé mudn pan voice va nhac cu
sang mot bén va bass & tréng sang bén khac.
Chung ta van con x& dung mix mono, nhwng dung
sub trai va phai d& cho phép thém kha nang EQ va
kiém soat riéng biét mirc d6 ctia mdi loai. Diéu nay
déi khi 1a lwa chon hap dan vi khi x& dung micro
vocal gan thwéng cét tn sé thap di , trong khi tréng
thwdrng doi héi tang tan sb thdp. Xt dung EQ
graphic dé thiét 1ap nhu cau EQ co ban cho méi thé
loai sau d6 cho phép dung EQ onboard dé diéu
chinh trng caéi linh hoat hon.

Hinh gitra hién thi mét lwa chon thu vi. Ching ta c6
thé thiét 1ap dwong biéu dién EQ cho voice mét bén
va bén khac cho tréng va bass. Nhac cu nao roi vao
gitra hai loai vé tdng nhu cau EQ cla né c6 thé pan
& dau dé gitva hai bén, x& dung két hop ca hai
duwdng biéu dién ctia EQ. Diéu nay co thé hivu ich,
thi du, khi dwéng biéu dién EQ voice cé qua it day,
va EQ tréng c6 qua nhiéu dwong biéu dién, co thé
noi, cho mot cay guitar hay keyboard.

Hinh bén dwéi hién thi nhitng gi thwérng dwoc coi la
ly twéng v&i mot mixer am thanh stereo tiéu chuén
(goila 12 x 2 hay 16 x 2 va sum output) khi dung
cho am thanh live. O day, EQ riéng subs trai va
phai va x&r dung nhw trén, nhwng main output cé
EQ 1/3 octave diéu chinh sy pha trén dén phong
riéng biét.

Monitor di nhién s& yéu ciu mét thiét bj outboard
riéng. Néu c6 sin EQ outboard, mét trong nhirng
nhac cu thuwéng xuyén can né nhéat cé khuynh
hwéng la tréng kick (méc du ré rang la khéng cé
quy tic nao béat di bat dich).

VOICES AND BASS AND
INSTRUMENTS DRUMS
L R L R
PAN PAN
LEFT MAIN RIGHT MAIN

lT Through EQs l T
via patching jacks

T I
V0158 INSTR. Bg‘;ﬁéﬁgo
“ean’ ® Coan

VAN

LEFT MAIN

il

Through EQs
via patching jacks

l

RIGHT MAIN

al

160 400 1k 25k 6.3k 16k
40 100 250 630 16k 4k

Ry Syl

1 2. ..
40 100 250 630 16k 4k 10k

LEFT MAIN

N

Through EQs
via patching jacks

RIGHT MAIN

1

L Wi

63 160 400 I
40 100 250 630 16k 4k 10k

40 100 250 630 1.6k 4k

SUM OUTPUT

d

LLLLLLLL

T

T

20 315, 50 , 80 , 125 315 , 500 , 800 4125k, 2 4315k, 5k , 8K
d5 do 63 100 160 20 400 630 1k 16k 25k 4k 63

TTTTLT

12.5ky 20K
1k
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SUB 1
(vocals)

Al

SUB 1
(guit/keyboards)

Al

o

63 160 400 1k 25k 63

LAt

40 100 250 630 1.6k Ak 10k 40 100 250 630 16k Ak 10k
SUB 3 SUB 1
(bass guit.) (drums)
lill L[] |II% lﬁl\élll éé'%
ITTTTITITT del TTTTTITTIIT
AD o lm'wzﬁ)mm“‘!& :"\Dﬁv 40 |00 250‘w530 'kiskz 9‘«51\0"&

(Sub designations and EQ curves are for example only)

SUM OUTPUT (or choose either Left or Right as

Main and Pan subs accordingly)

.
LU
SRR A RARRRRRRRRAR AN

CHANNEL 2
LIMITER CHANNEL 1 OPTIONAL PITCH
ees v o eee e 0
o AY@K RQASE TMRE@‘OLOOJGV‘OV‘EV:” A@K RELEASE Y'MS!ESN(')?D3 PO
Vv
TO CROSSOVER
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Hinh 13.22
Patch (rap ndi) tiéu bidu cho submasters.

Khi x& dung mixer cé submasters cho pro-
sound, thwong patch EQ outboard vao insert
ctia mdi sub, d& cho phép chi dinh EQ riéng
tlrng loai nhac cu hay voice, ngoai EQ chinh.
(EQ outboard cho monitor khdng minh hoa &
day).

Hinh dwai la mot mixer 16 x 4 x 2 tiéu biéu, va
nhém (group) submaster tiéu biéu. N6i chung
chung ta sé dung mdt sub cho vocal, mét cho
trbng, véi cac nhém con lai chi dinh theo y
mudn cla soundperson dé mixing tbt nhat va
EQ thuan tién. Vai soundperson sé that sy xr
dung mét sub trong cach bé tri cho mét minh
tréng kick, co khuynh hwéng cé nhu cau EQ
riéng ctia né, khéng chia sé cho bat ky nhac cu
nao khac. Guitar bass thwéng gii truc tiép dén
main mix, khéng dung bat ky sub nao. Néu
dang x& dung nhiéu keyboard, ching ta cé thé
mudn dat tit ca keyboard trén moét sub, va v.v..
Nhiéu soundpersons thich chi dinh riéng mét
trong nhirng sub chi dung cho hiéu trng
(effect).

Thong thwong x& dung vai dang thirc
compression dé kiém soat dynamic cho sw
mixing, doc lap v&i bat ky thiét ké han ché nao
khac dé bao vé hé théng. Hinh bén duwéi thé
hién mot compressor/limiter hai channel tiéu
biéu, dung mét channel cho viéc han ché mix
tdng thé. Thwdng sé patch channel
compressor / limiter thy hai sau EQ outboard
cho submaster vocal, vi vocal c6 khuynh
hwéng can compressor cho mét mix tiéu biéu.
(trong that t&, khi d6i diu véi moét hé théng chi
¢4 mot channel compress, nhiéu soundperson
c6 kinh nghiém sé that sy patch né vao vocal
va nhac cu thi loai bd khéng compress, dé
tranh co vocal bi ddy phan con lai ctia sw mix
ra, trong lic vocal &m 7). N6i chung nén thiét
lap compress chi tham gia trong luc c6 thé sé
gap phai am thanh I&n nhét, néu khong sé
giam gain before feedback dang ké.

Khi hé théng hién c6 kha I&n va néu nhw ngan
sach cho phép, bd sung EQ outboard, bé sung
compressor/limiter (d4i v&i tirng submaster va
/ hay cho ttrng nhac cu riéng hay nhirng voice
ma hién nay nang déng phién ha) va thuwdng
thém noise gate (thwérng cho b tréng) vao dé
tao diéu kién cho nhiém vu mix dwoc thuan loi.



Hinh 13.23
B sung tlly chon compressor / limiter.

Hinh trén thé hién sy s&p xép patch twong
tw nhw & hinh 13.20, khi x&¢ dung mixer am
thanh stereo tiéu chuén khéng cé sum
output. O’ day, da EQ vocal va limit riéng tir
main mix, v&i sy mix cling nhv da EQ va
limit gitr cho mix téng thé dwéi sw kiém
soat nang dong (dynamic controll). (Hay
nhé lai, phai pan Aux. input nguoc lai dé
tranh tao ra feedback trong loai sap xép
nay).

Khi dung mét mixer &m thanh c6 sum
output, chung ta c6 thé tach rieng EQ va
compress trai & phai, loai bé sy can thiét
phai compress mix tdng thé. Khi ngan sach
cho phép, compressor thwé'ng dwoc cong
thém ca main mix ciing nhw sy ¢b cho vai
nhac cu va / hay voice.

Hinh bén dwdi thé hién sy sdp xép patch
tiéu biéu bang cach dung mét bo do vong
lap (detector loop) d& han ché nhirng dac
tinh cla tan sé phu thudc. O day, patch
output clia channel left EQ mét cach tiéu
chuan, noi cach khac, di qua compresor va
quay lai mixer. patch detector loop cho EQ
right. (B6i khi patch detector cé dinh dang
jack TRS, trong trwérng hop can phai dung
day tin hiéu thich hop, va xac dinh cai gi
gtri di (send), tip hay sleeve. Trong hinh
minh hoa EQ trén detector loop dé thiét lap
tan s cao nghiéng vé dé limit dé yéu cau
lam viéc hoi gibng nhw mot de-esser, méc
du c6 thé x&r dung bt ky dwdng dd thi can
thiét nao. Kiéu sép xép nay thuwong cé thé
hru ich trong viéc gilr high end cda vocal
dwéi sw kiém soat, mot van dé phd bién véi
compress vocal. Nhwng hiru dung ctia né
chéc chén la khéng gi¢i han vocal. B4t ky
nhac cuy, hay loai nhac cu nao trén moét
submaster, noi tdn sé nhat dinh hinh nhw
nhay ra ngoai bt ch&p da bi compress,
thwdng la mot rng cl vién tét cho detector
patch.

Twong tw nhw vay c6 thé dung detector
patch két hop v&i mét noise gate dé lam

cho hoat déng ctia né phu thudc vao tan sé.

Mét thi du vé cach dung nhw vay la & tréng
kick, d& dap tng chi cho am thanh cla
pedal-beater (giai 1kHz-4kHz).
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VOICES

2,

L R
PAN

L

LEFT MAIN

(_

INSTRUMENTS

Q

L R
PAN

l

RIGHT MAIN é————

T

40 100 250 630 16k 4k 10k

s —{0—

sy

W

l
T

25k 63k 16k
40 100 250 630 16k 4k 10k

<~

J

ATTACK RELEASE THRESHOLD

00D O O 22::0 © O s220se

ATTACK RELEASE THRESHOLD

SUBGROUP
PATCH

SEND

INPUT

v
TO CROSSOVER

Thru AUX IN
Panned to Right

£

~ RETURN

L

60 400
40 100 250 630 1.6k

syl

1 4
40 100 250 630 1.6k

OUTIPUT IN OUuUT
LIMITER CHANNEL l |
INPUT SEND RETURN
3tess | O O ouTPUT
ATTACK RELEASE THRESHOLD DETECTOR
REAR PANEL




MIDI CONTROLLER

DDL O ©)

FROM EFFECTS OR AUX SEND

TO EFFECTS OR AUX RETURN
(OR TO SEPARATE INPUT CHANNEL
DESIGNATED AS EFFECTS RETURN)

REVERB ©) O

FROM EFFECTS OR AUX SEND #2

TO EFFECTS OR AUX RETURN #2

Hinh 13.24
Nhirng thiét bi hiéu rng c6 kha nang MIDI.

Hién thi 1 cach sap xép patch d& kiém soat thiét bi hiéu (rng cé MIDI cho ddng bo. Chung ta c6 th& mudn dung sw
sap xép dé ddng bo héa nhirng thay dbi phirc tap trong echo time va reverb cho doan nhac cu thé. Nhirng thiét bi dwoc patch
la nhirng hiéu trng loop binh thwdng, nhung trong sy sap xép nay cho phép bo diéu khién kiém soat MIDI két hop véi nhitng
thiét lap hiéu rng.

) O day thudng yéu cau vai thir nghiém va chuén bi tredc khi dién tap. Nén thiét 1ap nhidu chuong trinh MIDI ¢6 sy
tién trién s6 luong hop Iy dé dap (ng nhiing nhu cau co thé s& gap phai khi biéu dién live, tr sw két hop short echo va reverb
time dén long echo va reverb time, va nhirng dang khac & gitra.

Viéc duing loai hinh thiét Iap nay khong nhét thiét phai loai bd nhirng thay ddi hwéng dan xor dung tigu chuan can
thiét dé thich (ng v&i song-to-song va passage-to-passage bat ng» trong khi biéu di&n, nhwng né cé thé rat hiku ich cho nhirng
thay ddi ké hoach nhanh trudc dé sé lién quan den viéc thay ddi qua nhiéu thlet lap trong mét thoi gian rét ngan Thiét l&ap dung
va lwu lai, cac hiéu (ng déc biét nay sau do sé& sén sang hoat ddng ma chi cAn bam mét nit trén bo diéu khién MIDI. Diéu nay
c6 thé dac biét hivu ich khi xc dung, thi du, thiét bi multi reverb va / hay DDLs cho voice va nhac cu khac. (Binh dang MIDI cho
phép 1&n dén 16 hiéu trng khac nhau dwoc hoat dong dwéi moét chwong trinh nhat dinh. Mot cudc thao luén cu thé vé cac ky
thuat diéu hanh MIDI s& vuwot ra ngoai pham vi cla gido trinh nay, nhung théng thwdng nd bao gdm trong tai liéu cGa hang san
xuét cho bét ky bo didu khién MIDI ndo. Ca hai loai rack-mountable va foot pedal d&u sén c6 trén thi truong).
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Hinh 13.25
Thiét 1ap san khau co ban.

Két qua tét nhét trong viéc dat trwdc gain before feedback khi dwéng phia trede (front line) cua thlet lap
san khiu & ngoai géc phat tan cia thiét bj loa. Loa monitor san khu di nhién can dwoc dat hwéng gan gibng
v&i cac vi tri micro, nhwng né thudng duwgc dat nghiéng di mot géc, noi hwéng dap (rng ctia micro thip hon. Véi
dién gia chinh thi khéng nhw vay, trong do, néu dat phia sau front line san khéu, d6 thu ctia micro sé & géc do
néng hon nhiéu. Mét diéu can chi y & day la sé c6 kha nang sé bi feedback & low va lower-mid khi cé micro nam
gan mét trong nhitng dién gia chinh (du cach bao xa ciing vay).

Khi x& dung hé théng nhé khéng cé loa monitor san kh4u, ching ta cé thé cho phép front line nay
chdng lén gbc phat tan ra ngoai cla loa tai diém -6dB hay vuot qua, noi dap tng thp hon nhiéu so véi trén truc
(hdy nhé&, hau hét hang san xuét cho ra géc trung binh -6dB khi trich d&n dé phat tan). Trong khi gidm gain
before feedback tbi da, didu nay cé thé cho phép nguoi biéu dién bét sat canh clia mé hinh phat tan ma khéng
roi vao géc output néng nhat clia loa. Co thé thich hop khi thiét 1ap phia trwéc san khau tai trung tam biéu dién
chi mét chut khi dung phwong phap nay, do d6, né ciing bt canh ctia mé hinh.

Hinh dwéi: Néu nguwéi biéu dién di ra phia trwéc loa chinh, cach thwe hanh hop ly 1a 1én ké hoach tao
mot vong cung dé tranh nhitng khu vre gan chdng loa nhét, dé giam kha néng bi feedback. (Nh& lai qui luat binh
phwong nghich dao tir chuong 4). & chivng mwe nao do, né ciing co thé gitp cho nguwdi biéu di&n dung mat va /
hay than minh @& dwa micro vao trong khoang che khi di tric tiép & phia trwéc loa (chl yéu 1a cac mire high thi
che dwoc, nhwng mirc high lai cé khuynh hwéng tré thanh giai tan sé & chd chung ta dang che dé cé kinh
nghiém vé feedback trong trwdng hop nay).

Al H

Typical area to avoid

Typical "safe" area for performers to walk
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Hinh 13.26
Thiét 1ap mixer c& vira va thiét bj rack ctia FOH.

O day, thiét bj rack FOH (house) dwgc chia thanh hai rack dé& dé& di chuy&n. Rack bén duéi chiva
crossover, EQ chinh va monitor va limiter chinh, cung v&i mét Aphex (mdt channel cho main, mét channel cho
monitor). Rack bén trén bao gém mot DDL, thiét bj reverb, bdn channel compress (hai thiét bi channel déi, va EQ
2/3 octave ddi cho submaster va / hay nhirng ban patch cho nhac cu riéng biét). Rack trén cung cling chira mét
patch panel (thwéng goi la patch bay) & mat trwédc rack dé dé truy cap vao thiét bi patch khi cdn. Rack bén duei
con c6 thém mot EQ dual-channel 2/3 octave, mét channel trong sé d6 1a patch nhw [a mét controll loop dé limit
tan sb phu thudc, véi channel thir hai danh cho patch bd sung khi can. (Khong bao gém trong hé théng déc biét
nay la noise gate cho nhirng channel tréng)

chvone 14
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Hé thong Concert (Ca nhac)

Xem xét chung

Nhirng théng sb thiét ké va x&r dung hé théng cho ca nhac hoan toan phu thudc vao ban chat
clia viéc biéu dién, kich ¢&, hinh dang, va dic tinh am thanh ctia méi trwéng hoat dong, va di nhién
mirc dd am thanh yéu cau.

N6i chung, ching ta c6 thé xem cac hé thdng nhw cac phién ban twong tw hay mé rong cla
hé théng dwoc mé ta trong chwong truwdc. Hé théng nhu mé ta trong phan sau ctia chuong 13
thwdrng kha day du trong viéc cung cép tdng cwdng cho moét trudng hoc hay gidng dwdng dai hoc
tiéu biéu nhd hay phong tap thé duc, cling nhw cho nhiéu hoat déng ngoai troi. Déi véi méi trudng
I&n hon hay thiét 1ap san kh&u phirc tap hon, hé théng di nhién can phai dwoc mé réng cho phu hop.

Trong hdi trwéng 16n hon hay thiét 1ap ca nhac Ién ngoai troi, ching ta c6 nhiéu kha ndng xo
dung mét hé théng I&p rap (modular) Ién hon, thung loa fullrange, crossover active véi loa subwoofer
bb sung, cling nhu hé thdng kiém soat processor, s& mo ta trong chwong nay.

Hon niva, trong mai trwérng ca nhac cang Ién ching ta cé 18 sé gép phai tiéng reverb vang
dai nhiéu 1an, cling nhu sw suy gidm tan sé cao trén dwong dai nhu mé ta trong chwong 4.

Chéc chén, sy quan tam vé an toan co vé tham gia & day, do nhu cau thiét bi dién nang hon
va kich ¢& 1&6n hon. Trong sb nhirng cai khac, hé thédng phan phéi dién doc lap phai tiéu chuén véi
bat ky hé théng I&n nao. Viéc thuc hién bat ky hé thdng phan phdi nhu vay phai luén dugc giam sat
b&i mot tho dién cé da trinh d6 chuyén mén. Tuwong tw, sw I&p rap nhirng thung loa array luén luén
phai dwoc giam sat bédi mot ngudi cé thdm quyén quen thudc véi nhivng ki thuat 1ap rap ndng.

Cang ngay, cho cac &ng dung I&n nhét, x&r dung vi tinh héa nghién ctru sy phirc tap vé sw
twong tac cta nhivng mé hinh dinh hwéng trén sb lwong Ién thung loa dé chinh nhirng array huéng
dén méi trwng. Hién van con vai ky sw 130 luyén dang sap xép array di ddng bang mat, nhwng
phwong phap hién nay thyc hién viéc trén rat nhanh bang phwong phap vi tinh héa. Nhirng kich c&,
hinh dang, sw s&p xép chd ngdi va dac diém doi cta hdi trwong dwoc dwa vao chwong trinh va né sé
cho ra hinh dang cua array tdi wu cho viéc tap hop thiét bi. Trong chuwong nay, mac du, ching ta sé
can hai long véi tdng quan vé vai khia canh co ban hon.

Xem xét am thanh concert bd sung dwoc gi¢i thiéu trong so' d6 sau, bd sung cho nhirng tai
liéu da gidi thiéu trong chwong trwdc. Quan tam thém vé ndi day dwoc thao luan trong chwong 16.
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Main

Subsnake

From stage right (audience left)

(“Stage box”)| instruments and background vocals From deums
| From stage left
| l | (audience right)
vocals and
instruments

From front vocals

snake

Hinh 14.1
B cuc tin hiéu input cho mét san khau kich ¢ trung binh.

B cuc hep Iy néi chung yéu cau cé subsnake (audio-link) dé loai bé
s nhu cau can day micro riéng ré dé& chay tat ca bang cach bang
qua san kh4u. R& rang, chd y can than, can phai thao nhirng
channel subsnake nao da cdm vao input ctia subsnake chinh.

Trong nhiéu hé théng lwu déng, crossover nam trong rack tai mixer
FOH, va output clia n6 chi don gian la gli qua nhirng channel extra
trong snake chinh. Hay, mét snake riéng biét (goi la cé sau channel)
c6 thé dwoc dung cho tin hiéu dan (flow) tré lai san khau dé cung
cAp cho power ampli. Trong hé théng cé processor controller, s& dat
nhirng crossover trong rack ampli trén san khau, vi thé nhirng
duwong (line) tin hiéu d& mix quay tré lai san kh4u sé Ia tin hiéu
fullrange, mono hay stereo, dwgc dan bang line XLR balanced don
gian.

Day dién AC 220V cho mixer va rack hiéu &ng thwdng dwoc cung
cp tlr san khéu, ly twéng nhét 13 tir cing mot ngudn dién AC nhw
rack ampli. Chuyén nay sé dwoc xt& ly hon niva trong chwong 16.
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To Amp Rack==

To Amp Ra

Main Snake

To FOH (Front of House)
Mixer

Hinh 14.2
B4 cuc san khau 1on.

Néu san khau I&n va phirc tap hon, thwéng xtr dung subsnakes cdng thém. So' dd khéi can phai vé phu hop véi
sb lwgng channel trén subsnakes dén nhirng sé channel thich hop trén main snake, méi kj sw va / hay
stagehand (nhac phu) nén cé quyén dung nhi*ng ban sao.

Mixer monitor trén san khAu yéu ciu can rieng mét snake véi doan cudi gibng nhw trong chwong sau, hay thiét
ké snake phu hop véi multi-pin connector gan trong trong ban than stagebox nay. Trong hé théng Ién hon,
crossover (hay processor) dwgc dat tai rack ampli, vi vay & day chung ta thich dung day XLR-loai don gian cap
déi cho tin hiéu chinh, chi can chay tir snake connector input thich hgp trén rack ampli. Ly twéng cho nhikng tin
hiéu du loai quay lai san khAu la x&* dung snake riéng (hay thém cable balance buéc bén ngoai main snake).

10 meter cable
(2001 source)
0
-0.5
~ 60 meter cable
% -1.0 (2001 source)
o -1.5F
2 20l 60 meter cable
g & (200¢2 source)
o 25
o
30
35 1 1 1 | 1 1
0 100 200 500 1k 2k 5k 10k 20k
Frequency (Hz)
Hinh 14.3.

Suy giam tan sb cao do chay day dan tin hiéu dai.

Mét day dan 60 mét (khoang 200 ft, tiéu biéu cho day dan 150'ft cong véi day micro va / hay chidu dai subsnake)
sé lwu théng tin hiéu tAn sé cao dé dang tir mot micro tré khang thap tiéu bidu (c6 Z thwong khoang 200Q). Nhw
c6 thé thay, khéng han dé lwu théng véi ngudn 200Q (khodng 0.5dB tai 12kHz) va trong nhiéu trwdng hop c6 thé
bi khéng dé y. V&i microphone hay nhivng ngudn khac cé tré khang ngudn cao, sw dan tin hiéu cé thé tré nén
quan trong hon khi chay day dan dai. Trong vai trwéng hop, c6 thé can bu EQ nhe (hay trong vai trudng hop
cwc doan, khuéch dai tin hiéu trwée khi dwa vao snake). Mirc d6 gidm dan truyén, 1a do day dan, ciing phu thudc
vao do 16n cua day va ty |é véi tré khang ngudn dé tai tré khang, nhw da thdo luan trong chuwong 4.
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Hinh 14.4
Mixer & vi tri trung tam.

M6t mixer dat nhw minh hoa cho phép ngwéi van hanh nghe day di phd am cua sw giao thoa am thanh nhw da
thao luan trong chwong 1. Vai kj sw thich b tri nay. bu lai & day Ia kj sw khéng nghe dwgc mau dai dién nhét
cla nhi*ng cai ma khan gia da nghe. Nguwoi van hanh phai tinh dén khi nghe sw pha trén dé ma phan Ién khan
gia bi léch tam chi nghe dwoc tAn sé thap néi chung. Trong vai trudng hop, nhiém vu mix tré nén khé that sy do
mirc dd cao cua low end, trong d6, c6 1& hoi thi vi, co thé cé mét phan am thanh tinh té tdng hop bi che di ma
ngudi van hanh can phai nghe. (Diéu nay di nhién con tly theo cach output tAn sé thap twong d6i manh nhung
chi ¢c6 trong studio, vi ly do twong tw, mirc cuwc low thwéng gidm dan di trong khi mix, sau dé boost I4n niva cho
I&n cut sau cung).
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Hinh 14.5
Mixer & vi tri Iéch tam.

Phan I&n k§ s mudn cé vi tri mixing hoi léch tam. Biéu nay lam cho ho nghe dwgc mau dai dién hoi nhiéu hon
cha nhirng cai khan gia nghe dwoc. Bl lai & day la phai chl y can than chi danh cho mét vai loai am nhac dé
tranh thuc day tan sb very low end dén mirc qua lan &p & trung tam khan gia. D6 la cach thuc hién phd bién
trong khi sound check, di dén trung tam (ciing nhw & nhi*ng noi khac) dé xac dinh cé bao nhiéu khac biét trong
chét lwgng am diéu so vai vi tri mixer. Hay ghi nhé diéu nay, nhitng k§ sw nhiéu kinh nghiém déu phai d& mét
dén no trong subt bubi biéu di&n. Theo théi quen, phai phat trién nhirng thiét bi chirc nang dwoc dé theo dai sw
khac biét trong chat lwgng am thwéng gap trong cac tinh hudng nhw vay. Twong tw, cé thé phat trién kha ning
gitr quan hé can thiét gitra tréng kick va guitar bass, ciing nhuw low end clia vocal va nhac cu khac, theo ty 1&
thich hop cGia né véi nhau bat chap viéc thuwdng gidm dap tan low end & vi tri mixer. Hon niva, trong khu v rat
I&n, loai bd tri nay thworng cé khuynh hwéng dét hé thdng diéu hanh FOH déi dién it nhidu véi pham vi am thanh
clia mét cum loa (cluster), véi nhixng cum khac bi giam anh hwéng twong déi. (Viéc nay mét phan do hiéu ¢ng
th» bac ngén da moé ta trong chuong 3, trong do, ngoai viéc déng vai trd trong dinh hwéng cho thinh giac, ngau
nhién ciing déng vai trd quan trong trong chét lwong nhan thirc 4m séc).
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Hinh 14.6
Hé thdng array loe rong.

Day 1a hé théng array chat lwong cao tiéu biéu cho nhirng (ng dung concert quy mé vira. Lwu y, trong ¢ hai thi
du nay, nguyén tic cla ca hai, md hinh kiém soat phat tan doc (d4 thao luan trong chuong 9) 1an ngang déu
tham gia. Chdng céc thiét bj I&n trén nhau c6 khuynh huéng thu hep mé hinh doc.

Diéu nay 1a binh thwdng khi thiét ké loa cho trng dung concert dugc thiét ké co sw phat tan ngang hep cho hé
thdng nhd. V&i kiéu thiét ké thung loa nay, né gia dinh (& giai doan thiét ké cia hang san xuét), thiing loa sé xt
dung kiéu array nay, va phat tan ngang trung binh dau dé khoang 50-60 dé tir midrange di qua high end. Su két
hop thuing loa nhw vay trong array sau d6 hd tro' loa low mid phéng ra tbt hon (va trong array I&n nhét, giai low
end ciing vay). (Hay nhé, khi cin khodng cach " throw" dai, tAn sb lower can array Ién hon dé "focus-tap trung"
né theo hwéng tién vé phia khan gia xa hon).

Day 1a thwe hanh binh thwdng dé& chéng chéo nhirtng mé hinh phat tan trong nhirng array nhw trén chung quanh
goc do -6dB. Tr géc do - 6dB, thwerng thay dbi theo tAn sé, chiing ta c6 thé mudn chon mét tan sb trong upper
midrange (hay b4t c(v tAn sb nao cé d6 phat tan hep) lam géc tham khao cho ching ta. Trwéng hop can thu hep
mé hinh ngang, dat phéng hon (flater), vong cung bao quat hon, nhw & hinh bén phai.
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Hinh 14.7

Cach treo mét
cum loa cho sw
sép xép chd
ngdi vong tron.

Hinh 14.8

Thi du v& mot thiét 1ap rack
amplifier cho mét hé théng lwu
dong Ion.
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Hinh 14.9

Thi du vé s sép xép kiéu module, c6 thé tuy bién cho nhitng yéu cau kiém soat cac
mo hinh.

Minh hoa hé théng thwong mai cé tac dung nhw 1a mét bai hoc ky thuat co ban vé
nhiéu cach xép chdng thiét bi dé kiém soat mé hinh theo chiéu doc. (Pay la hinh
thung loa & hinh 14.6, bén phai,. Sy sap xé&p nay lién két nhiéu phan t& khac nhau
vao moét ¢& thiing loa duy nhat, dwoc thiét ké d& cho phép tuy bién hé théng ma
khéng can thu tuc I&p dat phirc tap hay vé bé ngoai ctia cac array. Khong hién thi la
midbass va subwoofer twong thich).

O day, khai niém vé Iy tién dwoc x& dung bdi hang san xuat dé mé ta sw gia ting vé
dap tng trén truc & cw ly xa khi sdp xép chdng 1&n nhau nhiéu thiét bi cing giai tAn
sb. Sw gia tdng nay that sy lién quan ca hai chiéu t6t hon trong mat phéng doc va
ghép am thanh ctia nhivng thiét bi dé tang hiéu qua va kha nang output téi da.

Nhirng théng sé ky thuat nhu sau:

F2M: Midrange horn 13 "/ 335mm diém crossover high-low la 220Hz

FZH: HF horn cao 10 "/ 250mm, vé&i hong driver 2", diém crossover dé& nghij la 1.5kHz
F2T: Mot array loe VHF ba loa twweter bullet, diém crossover d& nghi la 8kHz

F2V: VHF horn, cao 6.5 "/ 166mm , v&i hong driver 17, dwoc thiét ké dé& phéng tét hon
& giai VHF diém crossover 1a 7kHz

Thung loa kich thuwdc cao 42" = 1 m.

Trong A va B, két hop ba thiét bi dé cho ra fullrange xudng t&i 220Hz (hong horn VHF
hep 1" cung cAp mé hinh doc va sw gan két dau séng (wavefront) tét hon. Trong C
thé hién cach xép chéng mid-horn dé thu hep mé hinh doc trong loa mid. Trong D
hién thi cach xép chdng cta ca hai thiét bi HF va VHF. Trong E hién thi cach xép
chéng thiét bi HF va hong horn 1 " VHF. (Néu chiing ta muén c6 ky thuat hon, khéng
thwe hién khép néi am thanh trong giadi VHF & D va E do cac buwéc séng rat ngén
(8kHz = ~ 2 ") vi n6é dwoc xép chdng lén nhau nén cho thém SPL. Trong F hién thj
céach xép chdng hai horn mid kiém soat dwg'c méd hinh midrange doc (xuéng khoang
500Hz) twong dwong véi md hinh doc cda hong horn 2”.

m Sound & Lighting



Long-Throw Configuration
20° Vertical Coverage
60° Horizontal Coverage
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Three-Section Array

40° Vertical Coverage
90° Horizontal Coverage

Hinh 14.10
Array cho concert trai déu In.

MSL Meyer-10, tai gido trinh nay, nhirtng cu hinh thwong mai bén
trai déu tuyét voi cé ciu hinh nhw mét cai hop, minh hoa & day khong
c6 lwéi sét. Ngay ca cac kj sw co kinh nghiém déi khi ngac nhién
trwéc mire d6 dat dwoc bang cach trai déu thung loa. M6i b do dwoc
cao 85" va nang chi 700 pounds, khung xe nang dén nhu 13 thiét bj
tiéu chuén. M&i bd bao gdm 4 horn load driver 12"/ 300mm va 3 horn
HF v&i hong driver 2 "/ 50mm. Goéc d6 bao phu & day la géc danh
nghia, vién dan cta hang san xuat d& x&r dung don gian (mac du
trong phép do thiing loa rét gan giéng géc danh nghia),

Lwu y hinh bén trai, khi dwgc xép chdng thiing loa I&én nhau, phai d&t
horn HF cling vé&i nhau, khi yéu cau bwéc séng nhd, b tri gan hon
dé dat dwoc sw ghép ndi. Nhirng thiét bi tAn sé thap bb tri xép chdng
doc bén trai bt diu xép doc ghép ddi véi nhau bén dwéi khoang
200Hz, tang thém dé phéng cia mirc low, noi sw phdng ciing cé
khuynh huwéng tré nén birc thiét trong méi trwdng Ién.

(M6t van dé phd bién trong méi trwdng rat I6n 1a sw két hop cia HF
suy giam trong khong khi va sw thiéu kiém soat mé hinh thich hop
trong loa lower mid va low, thwérng dan dén viéc cho ra am thanh kha
nhé hay blary-h&i hot (néi cach khac, nghe nang né trong loa upper-
mid va mid-treble) & nhirng khoang cach I&én. Hay nh¢, tir chwong 9,
trong b4t ky giai tAn sb nhat dinh nao, cé nhiéu thiét bi cé buéc séng
giébng nhau sé& c6 khuynh hwéng khéng ghép déi am, va mé hinh sé
hanh xt& nhw hai ngudn am thanh riéng biét. Khi bwéc séng vwot qua
khoang cach gitra hai thiét bi gibng nhau dang ké, né sé c6 khuynh
hwéng ghép déi va dat dwoc mot md hinh hep cung v&i high trén truc
SPL vi vay viéc bé tri & hinh bén trai, noi horn chdng véi nhau va cé
tbng chiéu cao hon 14 ft (4m ).



Sound & Lighting

Hinh 14.11

Thi du yé cai dat cum loa trung
tdm chat lwgng cao.

Trong hinh la cai dat tai
Cincinnati Music Hall. Xt dung
thiét bi bao gém Community M-
4 driver nén hong 4” dat trén
horn midrange, vé&i horn tan sb
cao gan déng truc. Nhivng thiét
bi trén cung trong hinh nay la
Community CB-594 horn bass
thé hién trong chwong 9, hinh
9.34. x& dung & day dé ho tro
dd phdéng cho mid-bass. Cac
thiét bj d6i dién huwéng xubng
dwéi & trung tdm la midbass
15” d6i dé bao phu cac chd
ngdi & san. Sub-woofer dwoc
dat trén san. SPL cé sén 1a hon
100dB tir 63Hz dén 12kHz, v&i
gan 20dB headroom, dat dwoc
trong khap toan bd chd ngbi.

Hinh trai: TAm nhin
cula array ttr ban
cong trén. Array nay
dwoc thiét ké dé co
thé thao roi va
khéng dung khi biéu
dién dan nhac giao
hwéng khéng can
tang cwong no.



Hinh 14.12
Sau khi tdt dén nha hat.

Hinh 14.13
Hé théng high-output thwong mai.
Hinh trai: TMS-3, bén trong chra mét driver LF 18”, midrange 10” v&i thiét ké horn mid, va horn HF.

Hinh phai: TMS-3. Thung loa nay, tai gi4o trinh nay, la thung loa cong suét cao nhat da ban rong trén toan thé
gioi. Lwu y, horn mid dwoc sap xép theo cach, khi két hop thung loa thanh array 1&n, horn mid ghép d6i am
vang, c& hai, theo chiéu doc Ian chiéu ngang, tdng phéng low-mid cho nhirng méi trwéng 1én. Horn HF
crossover tai (bwéc séng clia = 4 ") 3.8kHz, va vi vay khong can xép chdng dé dat dwoc kiém soat mé hinh hiéu
qua.
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Hinh 14.14
Delay cum loa trong héi trwong I&n.

Do ca hai, dinh luat binh phwong nghich déo 1an sw suy gidm cla tan sb cao trén khoang cach dai, thwéng thiét
lap thap delay cho show ca nhac trong méi trwdng I&n nhw san van déng du kich thwéce. Trong héi treong 1én
tiéu biéu, thwéng thiét 1ap thap sao cho chiéu cao cum loa (cluster) sé bi delay gitra san trén va san duéi dé
khéng che khuét tAm nhin dén san khau.

V6&i hau hét hé théng delay, thém vao thoi gian tinh toan dwéng di ctia am thanh khoang 10-15 mili giay dé bao
toan hiéu &ng thir bac (mé ta trong chwong 12). Théng thuwdng, thap nay sé bao gdm horn tan sb cao duy nhat
dé bu cho sy mét mat tan sb cao trong chd ngdi phia sau, vwot qua tai cé 18 khoang 5kHz hay nhw vay, va phai
EQ dé bu cho lwong mét mat trong méi trudrng cu thé. thweng thiét 1ap rack amplifier tai méi thap, tiép té béi
dwong day cép tin hiéu.

Mot cach thiét 1ap tién dung delay time trong ltc bi 14 nhér ngwéi nao d6 dap hai dui tréng (drumsticks) véi nhau
qua mét micro va dirng phia sau thap delay nghe cho dén khi cum loa chinh, cum delay da déng bé.

Hinh 14.15

Rack-mount ctia b thu micro
khong day (wireless receivers).

Viéc x& dung rack-mountable
wireless receivers chi v&i moét cap
&ng-ten chung dé don gian hoa
tinh huéng can x& dung nhiéu thiét
bi khéng day. (anten khéng nhat
thiét can phai dwoc dat trén rack,
né tw dinh vi tr xa qua cable ddng
truc thich hgp dwoc wa chudng
hon. Trong vai trwéng hop, can thir
nghiém moét chat dé tim vi tri tdi wu
cho ang-ten dé tranh dropout gitra
chirng). Hinh bén phai minh hoa
mét panel mat sau rack sap xép
nhw vay, véi day ndi nhay tir thiét
bi nay sang thiét bi khac. Kiéu s&p
xép nay ciing rat hivu ich trong cac
san pham cho nha hat lién quan
dén nhiéu lavaliers khong day.
Théng thuweng nhivng thiét bi nay
s& nam trén san khau (khuét khai
tam nhin).
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Hinh 14.16
Sé&p xép bo kiém soat xtr ly (processor-controlled) cho ampli / crossover.

Hé thdng processor-controlled ¢ nhiéu dang thirc, minh hoa & day la mét trong s d6. V& co ban, nhivng céi lién
quan la crossover active, thiét ké dac biét cho tap hop nhirng thiét bj loa, cling nhw (thwdng la) hé théng vi tinh
héa ndi bd (built-in computerized) dé thich (rng véi me tin hiéu thay dbi.

Théng thwéng, thiét ké vai dang thire signal-limiting vao loai thiét bi nay dé lam giam tiém nang diéu khién bj that
bai. Twong tw, nhiéu thiét bi nhw vay bao gdm kha nang thich (rng véi tin hiéu high-level béng cach thay di
nhirng diém crossover. Chrc ndng ndng nhw vay, thwong goi la diém crossover trdi ndi (floating crossover
points), di chuyé&n diém crossover lén trén khi cdm nhan mdc ndng lwong cao. Diéu nay gilp ngén ngira cone
loa va / hay mang loa HF dao déng qua mirc & cong suét cao.

Trong hinh minh hoa & trén, thiét ké diu do (sense) input dé truc tiép theo d&i mirc d6 output ciia amplifier, va
thiét bi dworc 1ap trinh dé gidi han tin hiéu theo cong suét va kha nang x ly tan s ctia méi thiét bi (trong trwdng
hop nay 1a LF, MF va HF) . Nhirng dau do input trong trwéng hop nay dwoc ndi day véi hai jack trai chudi tiéu
chuén (standard dual banana connector) song song véi nhitng output loa clia ampli cdng suat.
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Hinh 14.17

Thi du v& mot hé théng kiém soat / giam sat déi cé sb lwgng bd ampli cong suét rat 16n.

Cang ngay, trong nhitng hé théng c& I&n nhat, déu diing hé théng giam sat dé& theo dai mirc @6 tin hiéu va hoat
déng ctia nhixng ampli cong suét. Mot loai hé thdng kiém soat nay (hién thi trén man hinh may Macintosh) cho

phép diéu chinh gain cia ampli khi can, dé tang hay gidm output level ctia hé thdng, cho nhitng bd phan khac
nhau ctia mét hé théng cai dat Ién (hay, néu can, bién thién nhirng khu vire khac nhau da xac dinh trwéc hay bat

tat no khi can).
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Hé thong monitor (giam sat)

O day, quan tdm chinh ma chang ta thwdng phai déi mét 1a phai dat dwoc gain day du truéc
khi bi ht (gain before feedback). Khi loa hwéng thdng vao vi tri microphone, ching ta can phai phu
thudc vao mé hinh dinh hwéng clia micro va trong Iic dién gid hay ca sT dén gan micro néu ching ta
mubn dat dwoc sw hop ly trwde khi lién tuc xay ra feedback.

D3 gidi thiéu trong chwong 7, chang ta cé thé duwgc cung cip sy kiém soat monitor san khau
b&i mot aux send tlr mixer chinh. Hay ching ta cé thé dwoc cung cip mot mixer riéng cho muc dich
monitor, tach méi tin hiéu input ra dé ca hai, mixer chinh 1&n monitor déu nhan dwoc.

Khi diéu khién loa monitor tir mixer chinh FOH (front of house) (mét chirc néng theo truyén
théng goi la foldback), x&r dung pre-fader aux.send, va néi chung, thuwdng trang bi mét hay hai mix
monitor (tuy thudc vao kha nang clia mixer). Chung ta cé thé thiét Iap hai mix, chdng han, cung cép
mot mix cho nhirng dién vién phia trwdc va mét cho hai bén san khau, diéu chinh mie twong tng
phu hop tét nhat cho nhu ciu cua thiét 1ap san khau cu thé. Mot cach tiép can phd bién 1a ding mét
mix cho ca si chinh, va mix th& hai cho nhac céng, nhw thi du da thdo luan & phan néi vé loa horn.

Néu tai chinh cho phép, ching ta c6 thé dung mét mixer FOH c6 matrix (nhw d& mo ta trong
chuong 7). O day, ching ta c6 thé dung vai submix dé cung cap mix monitor dé bé sung cho sy diéu
khién nay tlr monitor send (néi cach khac, nhirng pre-fader aux). M6t thi du vé diéu nay chinh la mot
mix riéng biét cho tréng va c6 thé la keyboard hay nhém nhac cu kén (brass). Nhitng mix ma tran bb
sung di nhién sé& phan anh bét ky thay déi nao ma ngwdi van hanh lam trong FOH mixed can dwoc
chuyén qua nhirng subgroup. Vi vay, néu x&r dung matrix, can phai quyét dinh ngay, dién vién mudn
nghe nhac cu ctia ho thay déi cap dd hay khéng, ho déng vai trd quyét dinh. (Thong thwdng, diéu nay
c6 vé khong hap dan nhu dy doan ban dau, va nhirng thay ddi nhw vay that sy cé thé gay bdi réi cho
nhiéu dién vién).

Trong bat ky hé théng pro-sound twong dbi I6n hay phirc tap nao, phwong phap tbi wu la
dung mot mixer trén san khau riéng cho loa monitor. C6 hai dang thirc co ban vé mixer monitor. Dau
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tién, thiét 1ap méi bus monitor tré thanh post-fader trén mdi channel riéng 1&. Dung Fader dé diéu
chinh mirc d6 téng thé cua tirng channel input trong toan bd mix. Phwong phap da nang hon mét
chut cung cép sw lwa chon gitra pre va post-fader trén mdi bus monitor. Nhirng thiét k& mixer co ban
khac chi cung cép tirng send riéng cho méi bus monitor, khéng cé fader trén channel input. Nhw vay,
mixer phuc vu chd yéu nhu mot matrix I&n.

Hinh 15.1
Thi du vé& loa monitor thwong mai.

Meyer UM-T 1a mét (processor-controlled biamped monitor- -- kiém soat xt ly 2 ampli loa monitor) v&i mé hinh
hién thj la horn hinh nén 60°, do d6 phl hop v&i mé hinh cone driver 12" LF. Hinh bén phai: EV FM 1202 I&
monitor cé crossover passive véi mot horn hwéng cd dinh, hién thi 1a mé hinh loe ngang 90°. M6t mé hinh 90°
s8, khi can, cho phép mét loa monitor ciing bao pha dwoc hai micro.
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Hinh 15,2
B4 tri loa monitor.

Ciing nén nai rd, cach bé tri loa monitor san khaiu co ban ciing 1a déi léch truc véi mét microphone don hwéng
(uni-directional), dung géc d6 thu am thanh téi thiéu ctia micro. Trong tinh hudng, noi ma gain before feedback
I vAn d&, chdng han nhw trén moét san khau Ién, cé thé thuc hién vai didu dé cai thién kha nang nghe dwoc cho
dién vién. Trwdc hét, ching ta c6 thé yéu ciu ho duy tri vi tri rt gan micro (c6 thé dung hiéu rng gan, néu can
thi bu lai bang EQ). Chung ta c6 thé dat monitor hoi quay vao bén trong, hwéng vé phia tai ché» khéng phai dwéi
khuén mat, khong ludn céi thién dwoc gain, nhwng la kha nang nghe dwoc gidi high end cta loa monitor. (D6i khi
ciing cai thién gain before feedback kha tét & day niva. Khi goc bén khéng & géc thu am téi thiéu ctia mét micro
cardioid, né cé wu diém la lam gidm sb lwgng am thanh doi ra khéi mét va quay lai vao micro khi dung qua gan.
Diéu nay cé thé cho mét loi thé nhé trong tan s6 cao). DT nhién. néu cé s&n hai monitor, ching ta cé thé dat mai
bén mbi bén mét cai ciing mét géc dd. Ching ta ciing ¢ thé hoi nang cao loa monitor béng vai loai dém, dua no
gan nguoi bidu dién hon va dat dwoc géc do dbi vai tai tét hon.

Bét ky loa monitor nao ciing rat beamy (néi cach khac, rat néng (hot) trén truc), chdng han nhw loa 12 " don véi
loa tweeter hay horn straight exponential loai nhd, thwéng dat két qua tét nhat & nhivng vi tri dat dang. O day,
truc ctia monitor hwéng vao sau dau, ting output theo hwéng tai, va hoi gidm output theo hwéng micro (Géc do
trong hinh minh hoa., tinh c&, 1a géc khoang 12dB vé&i mic cardioid, va gan géc d6 thu am téi thidu ctia micro
supercardioid hay hypercardioid.)
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Mixer Input Channel Mixer Master Section

Aux Section
@ Monitor 1 (pre-fader) —— @ Aux. master (monitor 1)
@ Monitor 2 (pre-fader) =———————— @ Aux. master (monitor 2)

@ Effects 1 (post-fader)

@ Effects 2 (post-fader)

20 315 50 80 125 200 315 500 800 1.25k 2k 315k 5k 8k 12.5k 20k
25 40 63 100 160 250 400 630 1k 1.6k 25k 4k 6.3k 10k 16k

20 315 50 80 125 200 315 500 800 1.25k 2k 31.5k 5k 8k 12.5k 20k
25 40 63 100 160 250 400 630 1k 1.6k 25k 4k 6.3k 10k 16k

Y y
o OO O rrnes ELTXT)
Attack Release Threshold Attack Release Threshold
To monitor amp A To monitor amp B

Hinh 15.3
Dong dan (flow) co ban cda tin hiéu monitor t& mixer FOH..

N6i chung, EQ 1/ 3 octave la lwa chon wa thich vé EQ monitor. Hwéng dan co bén cho viéc dung EQ dé kiém
soat feedback.,dad dwoc néu ra trong chwong 6.

Compressor / limiter trong so' dd nay la tuy chon, nhwng cé thé hivu ich trong nhirng hé théng cép cao khéng chi
trong viéc bao vé chinh loa monitor, ma con trong viéc gitr volume san khau hop ly trong gi¢i han. Mot van dé
phd bién, dac biét 1a noi dung nhiéu loa monitor & mic dd cao trén san khau chat chdi, 1a am thanh mirc d6 cao
cha loa monitor dén tr san khau (thwdng trong gidi tAn khoang dwéi 800Hz). nguwdi van hanh hé théng co thé
dat dwoc mirc ting mure tbi thidu do diéu khién mix FOH hop ly, d6i khi dén mirc cin phai ting &m lwong cla
mix chinh. Compressor / limiter trén monitor, cting vé&i sw chd y can than dén mire d6 khuéch dai nhac cu,
thwdrng c6 thé gép phan cai thién am thanh téng thé va don gian héa nhiém vu cGia ngwdi van hanh hé théng.
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Hinh 15.4

X& dung mot mixer monitor

iy 1 i é rl é dat tai vi tri mix FOH. Nhitng
A 2] (] (o] [e] (e} con so dudi day tring voi
out In o] [¢][e] (e] (o] [e] con s0 trén hinh minh hoa di
I Tr C-; 0|0 O (o] [e][e] kém
/ o \ s [e][e][e][e][e] [
0C YO® Mic In I r— 91 91 9 2| 2| 2 P P .
a2 Ol010101010 (1) Can phai x dung mét lvong
' DDA | L 8 8 8 8 8 8 mai nbi (jumper) d& mang tin_
olo—c olololololo hiéu input ttr mixer monitor den
Main Mixer E"': olololololo main mixer. Néi chung diéu nay
ele—c olololololo s€ mang dang thirc mét cap da
| ¢ Headphone Out | | ololololo|o I6i (multicore) c6 dudi (tail) va_
Ca= (o](e][e](e] e][e) jack néi XLR inline & ca hai dau.
G O|[O[O|0[0(O (LUc btre thiét, ching ta ciing c6
oI Ooooloo thé dung mét bo day micro danh
€ L= olojojejofe s6 & ca hai dau va cot thanh mot

bo).

(2) Théng thwong, khong phai
t4t ca nhac cu trén san khau déu
doi hoi bat ky monitor nao, vi
amplifier san khau thuc chat cé
tac dung nhw la monitor cho
dién vién. Nhirng channel nay
né tranh (bypass) mixer monitor
bang cach nhay qua n6 dé dén
thdng mixer chinh. Doi khi, cé
thé& phai cé main snake da dai
d& tranh can phai nhay qua nhw
vay.

(3) Trong hién thi thiét k& Rane

MM 12, da gan bd chia (splitter)
vao chinh mixer nay. Trong

=

trwdng hop nay, nhirng channel

clia main snake cAm vao mixer
l | s T monitor, va jumper chay qén
[ Amos main mixer. Trong vai treong

hop, mixer monitor khéng co
output XLR trén moi channel,

i can phai dung vai loai splitter.
Monitor - T Noi cach khac, phai dung mot bo
" day hinh ch® Y don gian, nhung

. phwong phéap hiéu qua hon la

dung hép splitter nhw minh hoa
trong hinh 15.6.

(4) Output mix (trong trwéng hop nay lén dén sau mix) dwoc patch qua EQ outboard va cudi cung tré vé ampli monitor. Cé thé
thwe hién didu nay thong qua nhirng channel b sung cho main snake (né c6 sdn day da), hay bing mot snake riéng.

(5) Mixer monitor dac biét cho phép output headphone clia main mixer dwoc patch véi & cdm chuyén dung trén mixer monitor
c6 day patch stereo 1/ 4 "(TRS), cho phép ngw&i van hanh nghe dwoc mix chinh. Khi nhdn xudng nat cue (twong dwong PFL)
bat ky nao trén mixer monitor, sé loai béd mix chinh va sé nghe dworc tin hiéu tlr nhirng channel monitor dac biét. (Diéu nay
khéng lam gian doan déng dan (flow) ctia tin hiéu PFL tir cac main mixer, vi vay, day la co hdi gitr nguyén ven nhiing channel
riéng trén main mixer).
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Hinh 15.5

X& dung mixer monitor dat
trén san khau. Nhirng con sé
du6i day trung véi con sb trén
hinh minh hoa di kém.

(1) V&i mixer monitor c6 output
cho méi channel (nhu hinh minh
hoa Rane MM 12), c6 thé thuc
hién vai phwong phap tiép can.
Chuing ta c6 thé dung mét
subsnake dé loai bd nhu cau phai
chay tat ca dwong day (line) micro,
bang cach bang qua san khiu cho
mixer monitor, nhw minh hoa. Hay,
néu chung ta bi birc bach vi ngan
sach thap, ching ta c6 thé dat
mixer monitor lam sao cho nhirng
line micro c6 thé tryc tiép dén
dwoc no.

(2) Vi hau hét nhirng loai snake c6
chiéu dai bat ky lién quan dén mot
stagebox (trai nguoc véi dudi (tail)
& ca hai dau), ching ta c6 thé sé
yéu cau mot snake nhay qua mixer
monitor bang mot stagebox (vi tri #
2 trong hinh minh hoa, th& hién
bang dwdng chdm). Subsnake
nhw vay can phai cé dudi & ca hai
d4u. Luc birc thiét, ching ta co thé
dung nhitng line miro riéng dé
chay nhw vay, nhung trong bat ky
hé théng chat lwong cao nao,
cling nén xt dung cap da I6i.
(Chuing ta c6 thé, néu ngan sach
Ia van d& nghiém trong, stra ddi
main snake dé né c6 dudi trén ca
hai dau, do d4 loai trir nhu ciu
phai bd sung thém subsnake. R
rang, s& can phai mua jack néi
XLR va cong lwong thdi gian cong
hién cong strc dang ké&. Chwong
16 trinh bay hwéng dan nhirng ky
thuat han va hé théng day cla jack
néi XLR).

(3) Trong hinh minh hoa, # 3 chi dinh nhitng channel ma khdng doi hdi monitor san khau, d6 la nhay truc tiép dén main snake.
Khi mixer khdng dung output splitter, chiing ta can phai diing hop splitter nhw trong hinh 15.6, cung cap cho ca hai mixer. Khi
dé hop splitter 12 vira tdi tidn, né 1a lwa chon wa thich, khéng c6 van dé gi vé thiét ké cta mixer monitor.

(4) Jumpers tlr output clia mixer monitor (trong trwdng hop ndy 1&n dén sau) chay tir vi tri mixer dén ampli monitor, tét nhéat Ia
patch qua EQ outboard. Vi tri cho nhitng EQ outboard wa thich la mét rack riéng biét & vi tri monitor-mixer, trai nguwoc voi &

rack ampli. X& dung EQ co ban dé kiém soat feedback da dwoc mo ta trong chwong 6.
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( ] (] ® () [ ] [ ) (]
In Lift Out In Lift Out L@m é
Gnd Gnd Gnd Gnd
Typical for stagebox with multicore cable Typical for separate panel with
(snake) to house mixer no multicore cable attached
Hinh 15.6

CAu hinh co ban b chia (splitter) tin hiéu input ctia hé thdng monitor.

CAu hinh chia trong minh hoa nay la kha chu&n, mac du dai khi cling thay cac dinh dang khac. O’ day, switch chuyén ndi dat
(ground lift switch) khéng két néi v&i lwdi méat dat (pin # 1) dé 1am gian doan vong dét (ground loop) va cac lién két hum hay
buzz trong output ctia hé thdng.

Thoéng thudng, hop splitter chat lwong cao 13 bién
thé cach ly (transformer isolated), nguoc lai véi két
ndi song song don gian. Mét Iy do cho didu nay 1a
trong nhirng thiét k& mixer nhét dinh, thay d6i thiét
Iap ctia bd suy giam (attenuator) input cé thé l1am
thay ddi mirc do & mixer khac khi né co két nbi
song song ma khéng cé wu diém cta bién thé cach
ly. Ly do khéc la tré khang input tdng thé bi giam,
trong d6 nhitng (ng dung chét lwong cao quan
trong c6 thé lam giam dap ¢ng tan s6, déc biét khi
xtr dung snake dai (thi du 150ft hay hon).

.J

O]
[:]

i

Lit Out

©,

Hinh bén phai thé hién thi du v& cAu hinh cla
splitter-box lién quan dén jack két néi multi-pin bd
sung vao nhirng jack ndi XLR loai théng thwong.
Trong trwong hop nay chung ta sé dung mét jack
két ndi multi-pin dén mixer chinh va mot dén mixer
monitor, cé nhitrng jack XLR-outs riéng xtr dung dé
phong ho. Vai hop splitter dwoc thiét ké co hai
switch chuy&n ndi dat (ground lift switch) cho méi
channel, cho phép lwa chon viéc chuyén két ndi voi
giap ndi dét (pin # 1) cho mixer chinh hay mixer
monitor, hay ca hai. Hé théng ndi dat néi chung sé
thao luan trong chuong sau.

Gnd Gnd Gnd

o]
a

Multipin Out Multipin Out
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/WI
Monitor Racks
Il

Reference (Cue)

Stage Left Sidefill

Néu dung Sidefill, vi tri phu thudc vao dién tich ban muén

Vi tri c&n bé tri bén canh san khau, bao phu. Néi chung, nén thiét lap sidefills dé bao phd khu

6 thé nup sau tam rém. Luwu y vire san khéu rong khong dwoc bao phi bi monitor tai )

monitor tham kh&o, cho phép nguoi cho. Thong thuwong, v~| tri nhw & day sé loai bo sw can thiét
van hanh theo dai tirng channel riéng c6 mét monitor tai ché bd sung vung bao phu ctia né,

biét bat ky hay viéc mix bang cach chana han nhip vi fri "A" va "C. "

dung nhi*ng ndt cue trang bi cho gan

nhw tat ca mixer monitor. % . u@

(A)

Horn Section @

y

Drumfill

il g L7

Trong thi du nay nhirng micro gitra khu
Q vurc kén dwoc cung cép tiéng monitor cé .

hiéu qua béi sw két hop clia hai monitor u@
O bén ngoai. Chung ta ciing c6 thé chon dat (B)
monitor tric tiép & phia trwdce, hoi thién vé
phia micro bén ngoai, va didu chinh vj tri
cho dén khi dat dwoc sw can déi hop ly
cho tét ca vi tri micro. Ching ta ciing c6
thé chon cung c&p cho méi nhac cong mot
Vi tri Drumfill néi chung phu thudc cai, néu cé du monitor.
vao tay tréng ¢ 1a ca st hay
khéng. Théng thwéng dung vi tri
bén canh néu dwoc yéu cau
monitor vocal, vi diiéu nay sé dat
loa monitor & géc ngoai truc cda
micro vocal. Cling c6 thé x& dung
thém mot monitor nhod, thwong dat
naay phia sau hi-hat

& &

(C)
N&i chung vi tri monitor wa thich @ . u@
cho keyboard la dich sang mét bén,
X0 dung hiéu qua mo hinh hwéng
ctia micro (trc 13, ngoai truc dén
mrc do tét nhat hop ly dé khong
cho phép keyboard can tré muc
dich monitor huwéng vao tai nguoi
biéu dién). Stage Right Sidefill

Stage Front
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CHUONG 1 6

Hé thong day dan

Tong can nhac

Nhirng quan diém rat co ban trong hé théng day dan am thanh lién quan dén nhirng viéc sau
day: Hé théng day phai twong xirng dé tai cudng do can thiét cho (rng dung. Di v&i micro va day
line, cAn phai co6 thong sb gauge tir 26 dén 22 (dién hinh ctia day micro chuan nhat). Nhw da thao
luan trong chwong 5, dung day da dwoc boc giap chan (shield) dé giam thiéu tiéng noise. Trong tng
dung chét lwong cao lién quan dén khodng cach xa hon vai mét, phai yéu cau day cable xoén ddi can
bang (balanced twisted-pair) cho tin hiéu micro. Déi véi day line, thwérng khéng hoan toan can
balance dé tranh tiéng noise, khi mirc tin hiéu c6 khuynh hwéng cao hon mirc cla trweéng dién tir.
Nhwng line balance lai cAn dé dat dwoc sw linh hoat téi da trong viéc sap xép sw tiép dat hiéu qua, sé
thao luan trong chuong nay. Vi ly do nay, line balance dwoc coi la tiéu chudn céng nghiép cho tat ca
hé théng chét lwong cao, nhung lai la tng dung nhd nhét.

Déi voi day loa, sy boc giap khong can thiét hay hiru ich, phwong phéap théng thwéong la xr
dung nhirng loai day dan déi don gian. Thudng xt dung loai day cé tiét dién do it nhat 1a 16 AWG
(American Wire Gauge), va vai (rng dung can 10 gauge tr& |én hay I&n hon. Biéu d sw hao hut dién
nang theo chiéu dai ctia day dién, cong suét output ctia ampli, va tré khang loa sé dwa ra sau trong
chwong nay.

Hé thdng tiép dat khong hiéu qua co 18 la tré ngai phd bién nhat hay gap trong hé théng dé
loai bd tiéng noise, dac biét 1a hum va buzz. Hé thdng phai duwoc nbi dat ding cach va hiéu qua, vi ly
do an toan rat quan trong, dic biét dé gidm hay loai bé nguy co dién giat. That tha vi, méc du, ching
ta tim cach loai bd balance phat sinh nhuw & két qua cla chuyén c6 qua nhiéu con dwdng dé tiép dat.
Diéu nay gay ra cac vong lap (loop) dwoc tao ra trong nhirng diém di xubng dét, c6 &nh huéng tac
ddng nhw nhw ang-ten. Vong l1ap nhw vay thu nhan trwdng dién tir chung quanh, va thay vi n6 thoat
di trwe tiép, lai tudn hoan qua hé thdng, dwoc khuéch dai cuing véi moi tin hiéu khac ching ta dang
khuéch dai. Viéc x&» dung mach balance gitra nhirng thiét bi cho phép nhirng vong lap bi gian doan
trong cach c6 thé an toan nhat, ma khéng gian doan sy toan ven cla hé théng tiép dat tiéu chuén
qua chan thi ba cla jack cdm dién AC.

Cudi cuing, nhirng jack néi ding trong bat ky hé théng, nhw cé thé mong doi, 1a nhirng lién
két quan trong trong duwéng dan tin hiéu cia bat ky hé thdng nao. Kién thirc vé& nhiéu loai jack néi
khac nhau thwérng dung trong hé théng pro-sound, va kha néng thich ng ctia né véi nhivng loai jack
ndi khac khi can, vao nhirng thoi diém cé thé quan trong khi lam cong tac thuc dia. Lwa chon bd
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chuyén ddi tréi ndi c6 thé cho phép sén sang thich (rng cho tape-deck, CD v.v., cling nhw cho phép
patch cudi cling cua thiét bj xt ly tin hiéu va / hay nhitng power amplifier khi can.

Nhirng cach ndi day khac trong bai viét sé& thé hién & phan cudi chwong nay.

nw scEEsz TIP TERMINAL -

= {0 sleeve
to tip

g:" o8 —

e

INSULATING MATERIAL  INSULATING TUBE SLEEVE TERMINAL

Hinh 16.1
Jack ndi day khong can bang (unbalance).

Khi x& dung jack TRS, 1/4 ", chiéu phan cuc binh thwéng 1a khi dién ap dwong (positive) ap lén dau tip sé tao
ra chuyén déng cua loa hwéng vé phia trudc (dwoc chi dinh 13 +). Cuc nay thweng duy tri trong hé théng bat ky
c6 hé théng day unbalance.

Colors should be to same pins at both ends
Microphone and line level (International) Line-level (USA) 3
. - ~ to Pins
Pin 2(+)~, @’Pln I (ged) Pin 2(—)\,pm I (grd) et
. to Pin #1
Pin 3(——)—/ Pin 3 (+)
Hinh 16.2.

Hé thdng day jack ndi can béng balance.

Micro balanced thwong cé day Pin # 2 (+) va Pin # 3 (-), cd & My va noi khac. (Trén chinh sgi day, mau dung
cho méi pin khéng quan trong mién sao & ca hai dau déu gidng nhau) . V&i mach line, méc du, ching ta thinh
thoang c6 thé vwdng vao van dé kho chiu. Trai nguoc véi théa thuan qubc té, vi truyén théng, jack néi line
balance & My |a (tai gi4o trinh nay) thwong c6 day Pin # 3 (+) va Pin # 2 (-). Trong khi ludng tin hiéu sé khong co6
van d& nao vé su phan cuc dwoc trong nhirng thiét bi (rng dung chét lwgng cao, déi khi mach line balance c6 thé
quan trong trong bat ky hé théng nao dé bao dam tat ca thiét bi dwoc néi cé cuc twong tw nhw nhau. (Néu tat ca
déu thwc hién & MY, thi du, dung cling mét loai phan cwc rat cé thé thang thé trong tat ca). Nhwng viéc quan tam
vé phan cuc cé thé quan trong, thi du, néu nhiéu power ampli khac nhau xtr dung b6 khuéch dai crossover-dién
t&r cho nhiéu ampli c6 moét switch dé chon gira Pin # 2 (+) hay Pin # 3 (+). Giap tiép dat phai luén luén néi véi Pin
#1.

Hinh dwéi: jack ndi day balance véi mot jack 1/4” TRS.

TRS. T.RS,
PHONE PLUG TIP -~ -~ PHONE PLUG
Y ) 3
(o= I | l & x - }
[ Y
LEEVE SHIELD
Ring (-)

—>
TRS jack on equipment I v—=0 Tip(+)

Sleeve (grd

Pin ZQ connected to
i OF : I Ring (-) is connected to-
Pin | (grd) v—-0
9 X A v—>O0 Tip (+)
(USA & UK only. International standard is L——o

Pin #2 (+), Pin #3 and #1(—). If in doubt, Sleeve (grd) ——

i !
Pin3 ™) check it with a tester such as in Fig. 16.4.)
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Hinh 16.3

Néi day unbalance cho jack XLR-type hay TRS.

Hinh trai: Déi khi jack XLR ciing duing dé thwc hién cho tin hiéu unbalance, nhw véi micro unbalance. Khi dung
day XLR cho mét line micro unbalance hay mach line-level, ciing cé van @& twong tw nhw trong hinh trwéc. Phai
quyét tam thwc hién cho du pin # 2 hay pin # 3 la day néng (hot +). Trén thé gigi, Pin # 2 thwéng 13 tiéu chuén
cho jack ndi (+) hot hay high. & My va Anh, tuy nhién, cdu hinh phd bién hon, 1a nhw minh hoa & day (tiéc la &
day khéng bao dam). Lwu y: Déi khi ching ta ciing sé thay output unbalance XLR trén mixer sén xuét tai Vwong
quéc Anh (thudng pin # 3 (+), pin # 1 (-)). Xem thém hinh 16.4 va 16.13.

Hinh phai: B4t ctv khi nao chén phone plug unbalance vao mét jack cdm TRS, ring sé ndi d4t va mach ty dong

tré thanh unbalance.

Pin3 Pin2 Pin1
Tip Ring Sleeve

® ® ®

®

Off

© ©

Pin3 Pin2 Pin1
Tip Ring Sleeve

O ©@
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Hinh 16.4
Thiét k& may test day dan tiéu biéu.

Day 14 loai may do vé gia cho bt ct ai lam
trong pro-sound. L4 thiét bi cho phép test
nhiéu loai day cé phan cuc thich hop, ciing
nhw d& phat hién ndi tit-short (hai day dan
cham vao nhau) hay mach h& (day dan hay
jack ndi bi hw). Bdng thdi, ching ta c6 thé
diing nhuw th nghiém dé xac dinh cac pin
nao dwoc jack ndi véi pin nao tir loai jack
XLR dén jack 1/ 4".



Hinh 16.5

N6i day jack phone 1/ 4” unbalance.
fasutaring cofia Tip

(A) X4c dinh bo phan. St e g

(B) Thao v jack, sau d6 la miéng cach dién, x3 vao m

doan cubdi day. Twéc, béc phan cach dién bén ngoai, Cabls clamn g o Blre
dai béng chiéu dai cta sleeve. Tach giap, va xoan né eenapeuon
dé thanh mot day dan.

(C) D&t miéng cach dién bén ngoai ngay trwéc kep
day. Twéc I6i day gitra tir mét diém jack néi phia sau
tip. Trang thiéc day gitra va giap (xem hinh 16.6). Bé
gap giap nhw minh hoa, va han né vao bé mat ngoai
cla cac sleeve. (lam ngudi ngay lap tic véi kim
cham vao mat sau cla sleeve). Dwa day gilra xuyén
qua 16 cua tip; han va cat dau day thira. Bé gap phan
cudi cta tip nhe tré lai d& gitp ngan chan diu day cét
xuyén qua miéng cach dién.

(D) X&r dung kim, kep uén cong day chung quanh
miéng cach nhiét bén ngoai. Kep day lai, nhung
khong qua chét dé khai cit vao miéng cach nhiét.

(E) Ay nhe miéng cach nhiét ra phia trwéc cho dén
khi n6 béng véi rang éc (nhwng khéng dugc nam
trén rang 6c). Dy nhe vé ra phia trwéc va vén chat la
xong.

Hinh 16.6
|, A,
G, Ky thuat han co ban (jack XLR-loai dwc-male).

DAu tién, cAn phai dung vai phwong phap kep hiéu qua dé bao dam jack
ndi v&i chinh no, khi mét tay gitk mé han va tay kia gi» day. Ngoai ra, &
murc t6i thidu ching ta nén cé mét kim cdp nhé, kim cat nhé va mét cong
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cu lam sach mé han, cling nhw vai phwong phap kiém tra day khi hoan tat.
Hinh trén: Nén ham néng ca hai méi ndi ndi véi mé han (hay sing) va nén
trang thiéc han vao méi ddu mdi mébi ndi (diéu nay goi la tinning). B& mét
khi han ctrng sé& kha sang béng. Sau khi méi han trén ca hai da cirng, day
s& gan chét hai diu cudi va ca nung néng ca hai dén dé tan chay dinh lién
v&i nhau.

Hinh gira: M6t méi han chinh xac nhin gan giébng nhw hinh minh hoa, va
bé mat ctia méi han tw né can phai co mot bé mét hoi sang béng.

Hinh dwéi: Néu méi han gd ghé hay nhan nheo (diéu kién goi la mdi han
lanh), rat c6 thé 13 d& khong thwe hién duwgc méi ndi tét, va can phai lam lai
méi néi.
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Hinh 16.7
Han day jack TRS.
(A) Xac dinh bd phan.

(B) Bay nhe vé va miéng 6ng cach
nhiét so v&i cudi cable. Twédc vo
céach dién bén ngoai dai bang
chiéu dai cla sleeve. Thao day
dan ra khai giap. Gitr day vdi vat
liéu cach nhiét bén ngoai ngay
trwdc kep day, va twéce vé day do
(hay tréng) chi jack néi phia sau
tip. Sau d¢, twédc vo day den hoi
ngén hon so vé&i day tip. Trang
thiéc tat ca day, va cét day gitva
khoang 1/ 8" ctia day tran con lai.
(C) Han giap vao bé mat ngoai
cua sleeve, cho phép giap con du
dé udn cong quanh phia bén kia
cla kep day. Lam ngu6i méi ndi
ngay lap t&rc v&i kim.

(D) Chén dan day gitra vao mbi
ndi ctia nd, va han vao chd clia
né. Xén day 16i ra. Ubn gap dau
ctia méi ndi tip nhe tré lai dé giup
ngén nglra day bi cat xuyén qua
miéng cach dién.

(E) Dung kim, kep day ubn cong
quanh miéng cach nhiét bén
ngoai. nén bam kep day lai, nhung
khéng qua chét, dé khoi cat vao
miéng cach dién.

(F) B4y nhe miéng cach dién vé
phia trwdc, cho dén khi né sat véi
rang bc. DAy vé vé phia trwéc, va
vit n6é vao thatchat.



Hinh 16.8

Han day jack XLR dwc-male.

Strain ruiief iitting Sheil bunteung Colta

~

(A) Xac dinh bd phan (hién thj 1a jack ITT
Cannon XLR).

oty inser

(B) Théo va x4 day vao miéng chan & phiia Q;~~

sau clia vo jack. Sau d6, xé day vao vo, ﬁr
tiep theo la ong cach dién. (bieu quan Cabiz clsmys & scrows Set Borew
trong la hay quén nhirng bo phan nay pha
x0 theo thr tw thich hop trwwéc khi han 1a
moét I6i phd bién). Twéc cach dién bén
ngoai khodng 1 /2" tr& lai. (minh hoa &
day la day Belden « # 8412).

Traces cosdg

frsiad {snisid)

(C) Cét day danh dau, thao bén giap, va
cét nhirtng day don céng thiva.

- Strean vefiel cond (string!
(D) Twoc khodng 1/ 4" clia méi day gitra.
Trang thiéc va xén bét dau day tran con
khoang 1/8". Sau d9, x0an giap, dat no
dung vi tri d6i chiéu véi dau jack duyc. Sau .
khi trang thiéc giap chan, cat né dai twong @raic ishietd centes
tw nhw day gitra. constuctory

(E) Han day gitva dén chan ctia no, bang
céach dung thiéc vira du dé vira day dau
cla chan. (tiéu chuén thé gi¢i cha yéu lam
day mau den cho pin # 3 va trang (hay
mau dé) cho pin # 2, mac du quan trong la
né déu gibng nhau & ca hai dau cta day
(néi cach khac, khéng phai la dao chiéu

N N e , 'Y N N White ware = N
phan cwc) lam sach bat c&» moi han nao, . _ Pin 2

va kiém tra cach dién co bi chay hay I&n
day khéng.

Riacik wire ’ Pin 3 [
Shielag Pin 1

(F) Bay éng cach nhiét vé phia trdc, 1én
dén mat bich cua jack dwc. Ong cach dién
bén ngoai phai dwoc ngang bang, hay che
phi , hét cudi dau jack. (Néu cé thé nhin
thay bat ky day gitva nao, kep cable khéng
kep chat dwoc day nay, la ly do tai sao
quan trong la khéng céat vé bén ngoai clia
day qua dai).

(G) Py v6 vé phia trudc, xoay hwdng sao
rénh cta v trung voi duwdng go cla jack.
Bat chac chan vé vao jack béang 6c vit. Dt
kep day trén phia sau cua vé, v&i sy chu y Keying charnei
dinh huwéng kep can than, néu day nhé
hon, phai quay tron kep dé hai méi kep
bén trong va vé thang hang dé kep cable
cé hiéu qua
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Hinh 16.9
Han day jack XLR cai-female.

(A) Xac dinh cac bo phan (hién thj 1a ITT /
Cannon XLR).

(B) Thao va xé day vao miéng chén & phia
sau cla vo jack. Sau d6, xé day vao vo, tiép
theo la 6ng cach dién. Twéc vé cach dién
bén ngoai khoang 1/ 2" (day Belden #
8451, day méng hon véi giap chén béng la
nhom, dwgc minh hoa & day).

(C) Kéo gidy bac ra khéi boc. Twéc khoang
1/ 4" vat liéu cach nhiét t» mdi day gitra, dé
lai khoang 1/ 4" phan cach dién gitra day
tran va cach dién bén ngoai. Trang thiéc
day tran va cach dién bén ngoai. Trang
thiéc day dan gitra, va cat né khoang 1/ 8"
day tran. Sau d6 trang thiéc giap. Xoay
hwéng né véi day dan gitra dé né tring véi
chan thich hop cua jack cai. Cat phan cubi
giap vivay dé la mé réng 1/ 16 " ra ngoai
day dan gitra.

(D) Han day gitra dén chan cta né, béng
céach dung thiéc viva da dé vira day dau cla
chan (tiéu chuén thé gi¢i chia yéu lam day
mau den cho pin # 3 va trang (hay mau dé)
cho pin # 2, mé&c du quan trong la n6 déu
giébng nhau & ca hai dau cia day (néi cach
khac, khéng phai la dao chiéu phan cuc)
lam sach bat c&? méi han nao, va kiém tra
céach dién c6 bi chay hay 16n day. Hay chic
chén réng cua khéa da dat duang ché.

(E) Bay bng cach nhiét vé phia truéc, 1én
dén mat bich cua jack cai. Ong cach dién
bén ngoai phai ngang béng, hay che phu,
hét cudi dau jack. (mét Ian niva, néu c6 thé
nhin thdy bat ky day gira nao, kep cable
khéng kep chat dwoc day nay, la ly do tai
sao quan trong la khéng cét vé bén ngoai
cua day qua dai).

(F) Day vé vé phia trwéc, xoay hwéng sao
ranh cuda vé trung véi cwa khoa cla jack.
Bét chac chan vé vao jack béng bc vit. Dat
kep day trén phia sau vé, chu y dinh hwéng
kep can than, néu day nhé hon, phai quay
tron kep dé hai moi kep bén trong va vé
thdng hang dé kep cable cé hiéu qua.



Hinh 16.10
Nhirng tinh nang cda jack XLR.

Nhw da dé cap trong hai minh hoa truéc, didu quan trong la day phai gidm doé cang & chinh méi han. Hinh trai
thé hién thiét ké& cta ITT / Cannon. (Céng ty nay, tinh c&, la nguwdi phat minh ra ciu hinh jack XLR nén thuéng
goi 1a jack Cannon) Trong thiét ké nay, &c vit thé hién la cai kep day tai chd. V4 ngoai phu hop véi thiét 1ap bc vit
nhw hinh v&. Hinh bén phai thé hién éc vit c6 rang nguoc lai, ma Switchcraft, Inc dang ndm gitr béng sang ché.
O day vit siét vao jack khi quay nguoc chiéu, vi vay né khong thé vé tinh bj roi mét.

@ Sound & Lighting



hép phan chia day micro thuan tién ca ngan 1an dai, tuy
ble da 16i (snake) cudn trén mot ruld day, véi bd chia output
cap cubi cung cho mét mixer FOH. Hinh gitra: Két hop hop
iéu qua dé chia xé v&i cable snake (dat trén rack ampli).
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Hinh 16.12

. o B tiép hop (adaptor) tiéu bidu,

: view A (A) Balance, tr& khang thap sang unbanlance,

(A) transformer / adapter tr& khang cao la nhirng
view B e khuynh hwéng tién dung. Tén goi chung, mét

' guitar c6 gén pickup bén trong cé thé dé thich
g nghi v&i day micro tiéu chuén. Loai nay nhé
or mixer gon va twong doi ré tien (trai ngwoc véi hop
DI) va cling san xuét loai jack XLR cai
(female) déi sang jack TRS dwc (male). N6i
chung, m&c d6 dong manh mé sé b&o hoa loai
(B) adapter, méc du ching ta thwéng co thé nhan
dwoc ngay véi mot mire do dong thap. Néu
can dwoc chuyén déi mot mirc dd dong manh,
x& dung hop DI hay bién ap cAp dong thich
hop khac.

(B) Hai jack TRS cai, cho phép hai 1/4" cam
dé ndi vao nhau.

(C) Jack TRS cai dbi sang jack phono (con goi

W () l& RCA) cdm cho tape deck in va output.

(D) Jack phono cai dbi sang jack ¥4”.

N (E) Day phono (RCA) hinh chit Y, cho phép in
ﬁ,—F hay out tapedaeck noi v&i mot in / putput clia
’ (E) mixer. (Trong trudng hop nay chung ta
“m;)s thworng két hop véi cac adaptor nay thé hién

trong C.

(F) Jack banana (power ampli) doi, cadm vao
bat ctr cau hinh dwoc dung cho day loa (jack
1/ 4" hién thj & day cho thuan tién).

(G) XLR Y day, ni hai con duc, cho phép
lwong can bang dé cap cho hai thiét bi khi
can.

(H) Day XLR hinh chi¥ Y, jack dwc sang hai
©) jack cai.

(F)

Ly twéng nhat, nhivng adaptor trong G va H
nén thay thé béng bién thé-cach ly, hop chia
hay két hop, ngay sau khi ti tién cho phép.
Diéu nay dic biét ding véi H, noi két hop hai
micro thanh mét channel input, khi tré khang
thap clia micro the hai lam gidm tin hiéu. N6
c6 thé, x&r dung v&i hai micro phu hop khi
thiéu hut, thi du, cho hai tom-toms khi khéng
H) da channel input dé& xt ly riéng méi cai.
\ : Déng thdi, day 1/4" hinh chir Y thwong chi
ndi song song.

(1) Mic Pad, xt ly tin hiéu micro rat néng trén
: mixer ma khéng c6 thiét bi chuyén mach pad
s LA 1 2 N N > X L oan

Qx 0} bd sung. Théng thwdng san xuat véi dé suy
giam -15dB, -20dB hay -30dB.
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Hinh 16.13

Sy quan trong cla
adaptor.

(A) loai XLR- quay vong.
Nhirng bd adaptor nay la
ti&én ndi (prewired) d& cung
cép s thay ddi hoan toan
don gian khi nhirng channel
cua snake cé day theo
hwéng ngworc lai cai chung
ta can. Day la mot van dé
thwong gap, thi du, véi
crossover output va tin hiéu
khac quay ngwoc trd lai san
kh&u. (Jack néi doi cai la
Switchcraft # 389 hay
Neutrik # NA3FF; jack ndi
doi dwc la Switcheraft # 390
hay Neutrik # NASMM.)

Lwu y: B, C va D doi héi hé
théng ndi day bén trong ctia
ngwoi mua khi c6 nhirng
nhu cau khac tir nhirng
nguwoi dung khac nhau .

(B) Jack XLR sang jack 1/4"
dwc (jack XLR cai la
Switchcraft # 386A hay
Neutrik # NA3FP;. XLR duwc
la Switchcraft # 387A hay
Neutrik # NA3MP).

(C) XLR sang jack 1/4".

Ca B va C thudng can
adaptor khi chuyén tiv loai

jack XLR sang jack phone Pin 3 ;

TRS, hay hai jack TRS. can (E) " g
phél co Vél adagtor nhu’lvéy Phase reversal Pin 2 2 Pin 2
trong b d6 nghé cla bat ky Pin 1 . i S a3 Pin 1

nguoi van hanh hé théng
am thanh nao, bat ct noi
nao co6 kha nang géap

phai, thi du, cable snake v&i jack TRS khi quay tré lai san khau, hay bat ct» noi ndo khac thiét bi c6 thé can dwoc chuyén dbi
sang dinh dang khac. Nhw da dé cap, tiéu chudn quéc té 1a chan sb 2 (+), méc du & My, dwdng day cap tin hiéu hién nay
thwerng 1a pin # 3 (+), néi cach khac, tip. Vai loai ndi pin # 2 vao tip va vai loai ni pin # 3 dén tip, trong trwdng hop nay nén
dan nhan va gitr can than. Néu ching ta can phai chuyén tir XLR balance dén jack 1/4" unbalance, bd adaptor trong C c6 thé
thich hop hon trong B. O day chiing ta cé thé ndi né véi TRS, va néu can, lam unbalance né bang cach chén hai day dan.
(XLR cai la Switchcraft # 383A hay Neutrik # NA3FJ; XLR duwc |la Switchcraft # 38AA hay Neutrik # NA3MJ). Sau khi néi day né
cho dung nhu cau cu thé clia ban, n6 phai dwgc dan nhan can than (thi du: Pin # 3 « tip, Pin # 2 -ring, Pin # | * sleeve, hay Pin #
3 dén tip, Pin # 2 dén ring va sleeve, v.v).

(D) Loai XLR-shunt adaptor. (Hinh trai: thé hién Switchcraft $ 3FM; hinh phai:. hién thi Neutrik NA3MF) Day 1a nhitng XLR don
gidn mé rdng, cho phép tlly chinh hé théng day dién dao pha, git lai pin # 1.

(E) Dao Phase. V&i bat ky bo adaptor nao co day tiy chinh, cin c&n than dan nhan trén hé théng day din cla né va sau d6
dwoc quén lai bing bang keo.
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Hinh 16.14
MAu thiét ké day boc giap.

O day minh hoa day clia TEAC Corp, ciing cho thdy can phai che
chan hiéu qua trong bat ky day micro hay day tin hiéu nao, cho du nd
Ia balance hay unbalance. Hinh bén trai, giap xodn 6c truyén théng
chi c6 mét phan hiéu qua trong viéc che chén tiéng noise ra ngoai.
Day la di&n hinh ctia nhiéu loai day guitar ré tién va nhirng loai day
micro ré nhat. Bdng thoi, nhw mot day tin hiéu co thé, trong trwdng
hop cwe doan, s& xuat hién tin hiéu rat nhd (microphonic), dé la nghta
den cuia tiéng noise tao ra khi day dan bi xé dich, v& hay bj cong.
Hinh gitra thé hién giap bén, thwong dung cho nhikng loai day micro
chét lwgng cao va day néi. (That ra, tiéng noise khéng dai lai hoan
toan, nhwng mot phan thoat ra béi giap, hinh minh hoa clia né van cé
didm t6t). Tuy nhién, giap ré tién c6 thé dé lai nhirng khoang tréng
nhd gitka nhirng dai vién, do d6, mét day chét lwgng cao ludn theo
thi tw-né c6 khuynh hwéng khong phai 1a chd dé tiét kiem tién. Hinh
dwéi minh hoa giap bang |4 kim loai. Day la loai day c6 hiéu qua cao,
nhung thwéng khuyén chi cho viéc cai dat ¢b dinh, vi 14 nay cé thé
gay khi udn qua lai nhiéu 1&n. N6 ciing ¢é khuynh huéng khéng dwoc
linh hoat nhw day chét lwgng cao c6 giap bén, vi vay khi x&r dung
that t& né it khi hoan toan ding. (Cable Snake xt dung loai giap nay,
nhuwng do sb lwong I6n day dan cé lién quan, nhitng khic cua queo
dwoc yéu cau khdng bao gi® gap nhd qua).

Hinh 16.15

Jack ndi Tini QG.

Loai jack ndi nay (tén thwong mai la Tini QG), hién thj & hinh trén trong

sy quan hé kich thwée cta nd dén mot jack ndi loai XLR va hinh bén phai D \
la kich thwéc trung binh so véi ban tay, dang ngay cang dwgc wa chudng.

Déi véi jack ndi clia micro lavalier va (rng dung khac, noi ma day va jack

can phai rat nhe va kin dao. Ciing giéng nhw jack néi loai XLR, nhirng loai

nay ciing cé mot co ché khda thiét ké & canh bén dé& khong thé vo y ngét

jack noi.
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Hinh 16.16

Jack ndéi multipin tiéu biéu.

Hinh trén bén phai va gitra: K series co jack nbi
truyen thong, xt dyng rong réi trong pro-sound
cao cép, dac thu dé patch da hiéu trng va nhirng
jack ndi rack ampli.

Hinh dwa&i bén phai: thwong dung Jack multipins
I&n nhw thé nay cho céac jack noi ctia b snake,
cé & stagebox va cho break-out (con goi la tail
hay pigtail).

Hinh dwéi: jack ndi multipin cho mixer 40
channel. Bay la trwéng hop qua khd da dé cho
phép break-out nhét vao thung dwng may va
nhirng jack input channel van con cdm vao trong
tién trinh van chuyén.
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Hinh 16.17
Thi du vé jack ndi multipin cho hé xt ly tin hiéu outboard va patch cho effect.

Day 1a hé théng rack patch cho mixer gibng nhw trong hinh minh hoa trwéc. Loai thiét 1ap d&c thu cho
compressor, effect / limiters va noise gate. Lwu y, jack nguén AC cla rack xt dung loai jack néi xodn-khéa
(twist-lock) dé tranh vé y ngét jack néi, c6 dw phong dé jumper sang rack khac. Hinh duéi 1a cac jack nbi
multipin tai mixer, c6 vai jack Insert TRS nhin thdy duoc..
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3-15A Contacts 4-10A Contacts 5-7.5A Contacts 6-7.5A Contacts 7-5A Contacts
14AWG 16AWG 18AWG 18AWG 20AWG
Hinh 16.18

C4u hinh chan cta XLR.

Loai jack néi XLR ciing thdy xt&r dung cho day loa va cac trng dung khac so véi cable mic / line ba pin tiéu chudn. Trong hinh 13
cac c& day day téi da dwoc d& nghi cho méi cau hinh pin (méc du doi khi chiing ta cé thé kéo dai né trong pinch ra mét chat
(thi du, 12 gauge trén jack néi ba pin, v.v). Chuing ta c6 th&, thi du, x& dung XLR 4 pin cho mét hé théng monitor biamped (mac
du han va lap day vao jack phai cwe ky chit ché & day). Loai jack 3 pin phd dung khéng dwoc x& dung cho dwéng day loa (&
day, can xac dinh c&n than, néu day tw né cé thé co thé bi nham 1an véi mot day dan cé boc giap). Khi xt dung jack néi 3 pin
cho dwérng day loa, chiing ta di nhién cé thé xt dung loai jack 2 pin bt ky chiing ta ¢, mi&n 1a né dwoc két hop va phan cuwc
mot cach thich hop trong mot hé thdng nhét dinh. Loai jack tir 5 pin d&n 7 pin binh thuwdng chi dwoc x dung cho nhirng (rng
dung c6 tin hiéu low-level cu thé.

Hinh 16.19
Jack ndi EP.

Jack ndi EP 14 tieu chuén cong nghiép cip dé cao cho thung loa multi way. Hién thi & hinh dwéi bén trai la quan
hé kich thwéc ctia né dén jack XLR, hau hét thwérng xtr dung 1a cAu hinh bdn, sau, tam pin, cho hé thdng hai
way, ba way va bdn way twong (rng. N6 thwéng cé day jack duc tai rack ampli va jack cai & thung loa, véi jack
output dwc song song trén thung loa. Céach tiép can nay ciing cho phép d& mé réng dong loa khi can. Khi khéng
c6 tiéu chudn phé quat, can phai thiét 1ap né & thiét ké san khau, hé théng day dién cho jack ndi ampli-rack co
hiéu qua phu hop véi hé thédng ndi day tai méi thuing loa.

© O
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8-pin

’

4-pin

Hinh 16.21
Loai jack néi vén-khéa (twist-lock).

Nhi&u jack ndi loai nay da tim thdy cach ciia nd vao hé
théng hién c¢6 trong Iinh vuwc nay nhw jack ndi loa, do
cbng suat, kha nang tai dong cao, khong can han thiét b
d4u cudi, va co ché khoa lam cho gan nhw khong thé
tinh c& ngét jack néi. Néu gap phai hé théng x&r dung
loai jack ndi cho day loa nay, hay nhé, y dinh thiét ké
ctia & cdm la dé thwe hién cung cép dién AC tiéu chudn.
US National Electric Code yéu cau khong dwoc xtr
dung day loa cho hé théng bt ky, trong d6 xt dung jack
ndi ¢ day gibng hét nhau d& thwc hién ngudn cung cap
dién AC tiéu chuan (mé&c du vai ma dia phwong cé thé
khac nhau, va huéng dan chi cai dat tam thdi- néi cach
khac hé th6ng di ddng ndi chung linh hoat hon cho viéc
cai dat cb dinh). Nhirng jack ndi nay c¢é nhiéu ciu hinh
khac nhau, khdng hoan dbi cho nhau duoc (ndi cach
khac, né chi co th& cidm vao ding cép theo thé loai riéng
clia n6). Minh hoa mét mau nhé & hinh bén phai la
125V-15A, 125V-20A, va 125V-30A. (Phai phat cadnh
cao cho vai thing ngdc khong biét cach cdm jack néi AC
thi du, rack san khau cla ban nhac vao loa cla ban,
khong thi ban sé néi 1&i tam biét v&i loa. Thwdng gap la
jack ndi 125V, néu ching ta x& dung cwa mau bac va
xanh & cay cho jack néi loa (tranh cwaddng). Ly twéng
nhét, can thay thé bang jack néi thiét ké dic biét cho
day loa.

Hé théng tiép dat

Hinh 16.20

Jack néi Speakon.

Hién nay, loai jack nay ngay
cang x& dung nhiéu cho nhitng
hé thdng crossover active ndi t&i
loai hinh nay, thiét ké& boi
Neutrik, Inc. Thwong mai la cau
hinh bdn pin va tam-pin, mot
trong sb nhirng wu diém 1a
khong can han (solderless) thiét
bi d&u cudi va chi phi hiéu qua.
Hang san xuét khac da theo sau
v&i san pham twong thich nhw
thiét k& co ban dwéi tén thwong
mai khac. Loai jack ndi bén pin,
tinh c&, dwoc thiét ké dé phu
hop trong cung mét cabinet-
cutout gibng nhw XLR, va loai 8
pin cuing cutout nhw jack ndi EP.
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Tiép d4t co ban cho mét thiét bj am thanh s& mé ta trong hinh 16.22. Muc dich can thiét cho
phwong phap tiép dat tiéu chudn la phai ré rang véi hau hét doc gia, vi ly do an toan. Trong mot hé
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