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BAC VAT SO-HOC
QUYEN THUT IV:

Thanh-hoc - khoa.

Thanh-hoc-khoa la phép hoc-vin ddy vé& uguyén
dm~-thanh, vé& dinh-ludt phong-thanh truyén ra,
phdn lai. cing vé mdy thir nhac - khi.

Pbép nay chia ra lam 6 doan:

Boax 1 piy vE xevds Tuaxu-iw; TRovEy Tuayu - iv cONe
vE st"c wav Tuann-iu (Cause du son; sa propagation;
sa vitesse. )

Boax Il vAv v& Tuaxe pukn-xa; vE Hoi-Au /Réflezion
du son; Uécho. )

Boax Il piv v8 Nuac-iw 71U -cicm: crdye-Nmvoc,
cao-ok; AM-sic.— V& Toix-cip-1i. [ Des 3 propriétés
du son: intensité, hauteur, timbre.—Gamme musicale. )

Boax IV piy vEKY-ruaxu-gni.—( Reproductionduson. )

Boax V piy vE€ Nampc-iw kmi-oyne.—(Instruments
musicauz. /

Boax VI piy vE co-1ut Tuixu-c1ic.—( Organe de I’en-
tendement. )
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POAN 1.

Ngudn Thanh-am. — Truy@n phong-thanh.
Sirc mau Thanh-am,

bifr 1.
NGUON THANH-AM. —Cause du son.

1.— Thanh 14 1am sao va sinh ra tai dau?

1. — Hé tai nghe dong cich ndo, biri vat gi, thi goi la
Thanh, hay la ti¥ng kéu.—Vat i yén ling khong dong,
thi ebdng sinh ra ti€ng gi; nhwng 6 cham ddng dén né,
tire né ra tifng: cho nén Thanh biri vat ddng ma phét ra.

Viy ¢6 ldy
cdy sit méng
A B cim chat
ddu B vio cot
gi (Hinh 1, val
bit ddu A dén
noi a, roi tha,
thi tu nhién
nd Ir vé qua
noi A ma hinh 1
sang chd B, doan cr dOng 3, 4 ldn cho dén khi hét
sirc, mai gidng thing cor duwiéng A B nhu khi chura
dong dé€n né. Cdy sit ddng tir noi a d€n noi b, la
chdn déng don vibration sunple); cay sit dong tir noi
a dén noi b, lai Iy v& noi a la chdn ding kép (vibration
double ). Cay sit dwong lung di di lai lai lam vay, lam
cho nhirng lép khong - khi chung quanh ddéng va truvén
sy dong cho nhirng Ié¢p khong - khi khéc cho dén tai ta;
biy gio ta mdi nghe ting phit ra.

Il. — Thanh-am phan loai. — Sortes de sons.

2. — Tiéng phéit ra phan biét lam 2 thir: Nhac-4m
va fap-am.
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a/) Nusc-iw [son musical ) 1a cii thuat didu hod cic
thanh-am dé cho vui tai, khoai iri: ké nghe ci thé
phan biét cung niay vudi cung khic. — Nguréri ta phan
¢6 thir nhac-am bing ti€ng ndéi: nhuw khi hit, néi
truyén: va thir nhgc-am biing cic nhac-khi: nhur gdy
dan, théi kén, xuy sio v. v.

b) Tap-in [bruit) A tiéng om-sdm, hdn-ddn béi
vat hay ddng cd thé ma phil ti€éng manh qui, loan by,
khing con ra voang-didu gi, cho nén khong vui tai
dure, vi tai khong eon nhau ra ti€ng thude vé cung
nio.—Thi-du: ti€ng phit ra hivi khiu sing nd, tiéng
sdm, ti€ng xe hod chay.

Ciing ¢é tap-dm thanh biri m&y cung bdt hop cing
nhau phit ra 6t trat, nhur tap-am bidn kéu 4m-dm.

Biiv TR 2.

Truyn-Phong - Thanh. — Propagation du son.

1. TiExc TRUVEN TRONG KHONG-Kui.

3. — Ti¥ng truyén qua khong-khi ciing nhwr séng
troyén trong nwde vdy. C6 ném hon da xubng ao,
ddm: hon dd dé nwde xudng va trén mit nwde lidn
sinh cii vong song; vong song ciur di vanh vanh mai
ma ra ngodi.— Lac hon dd xuéng ao, ddm, né dé nén
mal nuwrde, thi ddy sinh song goi la Séng chim. — Khi
mat nurde dd phdi hon da dé nén doan, béri ¢ dic tinh
dwge lwe [élasticité ), th lai ndi 1on, &y 13 Sing ndi ;
rdi cdi song cir chim ndi ma di ra luon cho dén hét
mit nwrde. C6 dé tér gidy trén mit, né chdng theo séng
ma trdi di, mdt chim xudng ndi 10n trén mit nwrde ma
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thoi. Biri ddy dd rd; t& gify dong lam vdy, thi ching
phdi la nwrée chdy tir noi nay sang noi kia, bén 1
song nay sinh séng khic cho d&n séng sau hét. Tidng
phit b vat ddng truvén qua khi-gidi vao tai ngurai
ta cing nhwr viy.—Néu ¢6 lic chudng nhéd, né lién
ddng vi ¢6 sing tifng: nhirng chdng phdi la nhing
I6p khong - khi & gdn chudng dira ti€ng dén tai ta dan,
bén la nhirng Iép khong-khi gdn chuong dong dén
nhirng lép khong-khi khic ma di mii ticng séng cho
dén tai. thi ta mdi nghe thiy.

Il. Tifxe TRuvEN TRONG Lro- vir.

4. — Gidng Lwru-vat truyén tifog. Thi du: minh &
tn bér sing, tho tay xufng nwde ma néi lii gi, néu
¢6 ngwdi nao dirdi nirde, thi né nghe thity ti€ng mink
noi: lai nguwdi dudi mirde, ¢6 néi 1&i_gi. thi minh &
trén hé ciing nghe lii &y 0 rang. Ay la chirng 4
Lwu-vdt truyén tiény.

I, TiExe TruvEx oua TrAT-vAT.

5.— Tifng truyén qua gidng that-vat nhur gidy sit,
déng, minh g3, kim v. v. Thi-du: Treo mot doan g&
thdng dai do 6 trrong ngang lung chirng, rbi hai
ngwral dirng & hai ddu, mdt ngirdi néi vao ddn bén nay
nhdé ti€ng, mdt ngwdi dp tai vao ddu kia, thi nghe
ting rd. Néu bd doan g8 ra, thi nguwédi no khdng nghe
thdy negwdi kia noi gi. Lai ban dém nguéi ta oo dé
tai ap mat dit, thi nghe thdy dwrge con ngya chay xa
xa; hiing c6 ngéi, thi khong nghe thdy.

Biri ddy bilt ring: Tifng truvén qua gidng that-vat.
Hai ngwdi ciach phau vai trrgng didu ngdm mot ddu
gidy to hay la sit dai, du néi ti¥ng nhé vudi nhau,
thi ciing nghe ré. Soi to gai sit binh thuwdng kéo
thing hai ddu hay truvén tifng xa hon 50 thwde
60 phan tav.
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1V. Tifxe kndye TRUYEN & xo1pi Cike xabNG-Kni na nfT
"dans le vide).

6.—Ti€ng nho gidng plitt-vdt nhr .!
khi-gi¢i, durdmg-khi, thdy-khi; :
hay ld gidng {wu-vdi nhur nwdc,
ddu; hay la gidng thdi-edt nhwe gd,
sét, dd v. v. thi méi truvén ra
dwrge: ti€ng khing trovén ra duve  £86
ir noi khdng c6 khéng-khi.— [Av =
déng hé d& duwdi pha-1é chao-chiéu . Sy
klii-cor [récipient de la wmachine * "-'Jh;_
preuwnatigue ma thir nghidm.
(Hink 2.)—Vay khi chra rat b B
khong-khi & trong pha-lé chio- Hoas
chidu khi-ca ra, thi ti€ng chodng hinh ?
kéu «tic tiace Jam cho nhirng 1&p khdng-khi chung -
quanh ddng md truyén tiéng ra ngodi, nén ta nghe
thdy duwge. Nbhuge bing cé chitu khong-khi ra hét,
thi chdng con nghe tifng chudng kéu nira, vi chdng
con khong-khi md truvén ti€ng chudng ra ngodi.

bty el 3.

T8c-4¢-Thanh-am.— Vitesse du son.

TiEne TRuvEN AT THI G0,

7.—Tiéng truyén qua vat nao phai mat thigio. Thi-du:
Cé nguwdi & trén noi cao gio cdi din chit gb: MOt ngudi
& chan nii nom xem, thi thiy luwdi cdi din ddnh vao gd,
phurng chura nghe ti€ng, mot héi lan maoi nghe ti€ng
dénh trén nai xudng: moét lat cling thé, moét trim lat
cling vAy. Tuy rdng: ludi cdi diu vira vao gd lién phit
ting ngay, nhurng b&ri vi tifng di tir trén ndi xudng
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mé&t thi gicr; hod ra trurde thiy céi diu chém, sau méi
nghe tiéng phéit ra. Ciing vi mét I& 4y, ban dém ¢6 biin
sing xa, trurde thdy pgon hira, va mot hdi sau médi
nghe ti€ng.— Lai khi cé sdm sét, thdy chop nhodng
trurdce, va nghe ti€ng sdm kén sau. .3:}' la chirng rd tiéng
truyén ra phdi midt thi gio. — Vay ta xét: ti€ng truvén
troug Ahing - khi, trong gidng /wu-vds va trong gidng
that -vdt mau chim la thé nao.

§ 1. T8c-4g thanh-am qua kh8ng-khi ‘vitesse du son
dans Pair)

8.—1. Mudn tinh tifng lruyén qua khong-khi chong
chim thé pdo, nguwai ta dd ldy 2 khAu sang tru dat
trén bai noi cich xa nbau 18612 thirde 52 phan tay
md thi nghiém. —Vay mdi mit bén da tinh: hé 14n ndo
bin mdt phat, tir lde mal thiv ngon lira cho dé&n lac
nghe tiéng sung no, thi m&t 34 gidy déng hé 1¢ 6. Cho
nén qui 18612, 52 cho 54, 6, dwgce 340, 89, thi ludn
ring: Ti€og truvén ra qua khong - khi, df 340 thede
89 phdn tdy trong ving mdt gidy ddng hi;—khdng ngin
trér i, thi ti€ng truyén ra tién dudi tir phia biing nhau:
cho nén xa gin nhur nhau ti€ng phét lén nhd mat mye:
con sy gidm - bat, thi cir s8 pliroag ladp «a gdn. Thi-du:
xa gp 2, gip 3, thi ti€ng gidm bat gip 4, gip 9; dén
san thuwdng cir s8 dy mdi.

2. Khing-kii thay ddi, tiéng truyén mau chdm c6
ddi chang? Khong-khi cdng dac, truvén ‘ifng cing
chong; g16 thudn travén ti€ng mau, gi6 nghich truyén
tifng cham. Khong-khi rét nong khéc nhau, thi tifng
truvén chéng chdm khée nhau.

3. Nghe tvéng siing nd, cd tinh dwoc siing & not
ndo chdng? Ti€ng trong vong mdt gidy déng hé di
340 thude tdy : sy sing mdt nhdy mét di 300. 000 kils-
mét, cho nén tir lic khdu sing phit ngon lira dén lée
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nghe ti€ng nd, tinh bao nhitu gidy, cé6 nhan thira vudi
s6 340, lién biét khdu sing xa ld bao nhidu thude.

4. Tiéng lon nhd, tiéng thanh, the cing & mdt ni
Iruyén di chdng nlwe nhau. Thi-du: ta & xa ma nghe
li€ng am-nhac, thi hit tifng chudng, tidng tréng, tifng
din cdm, din sdt, titng khdnb, tiéng dich, tiéng quyén
diéu hop cung ma khong ldn, v cung vdo tai mot trat,
Cing vi mot 1& dy ¢6 2 ngurri hat hai bé: mét nguwii
hat to, mot ngwéi hiat uhd, hai li€ng dén tai ciing mot
lae nhir nhau.

Nora.—Tiéng truyén ra trong gidng phic-vdt chéng
chdm khic nhau tuy gidong: nhu khi cing nhe, cing
lodng, thi truyén tifng cang cham: Thi da: tidng
truyén qua duwrdng-khi chéng hon i trong khong-kbi;
qua khinh-khi chdm hen la trong khong - khi.

N 1. T8c-d$-Thanh-dm qua Lwu-vat— Vitesse
du son dans les liguides .

?.—Tiél_lg truyén qua gidng ldng chéng hon la trong
khong -khi gip 4 ldn.—Ngwi durdi thuvén thir nghidm
nhw san nday: Hink 3 .

Trong thuvén
thir nhit,cé6mot
ngwdi dé mot
cai chudng nhd
gimsudng diwrdi .
nuwrde va cé chi T o~
bia vira dénh 5724
chudng  duwdi 5250
nurde vira lam
nd sing irén
thuvén. Trong hinh 3
thuyén thir bai & Kkhi a xa, ¢6 ngwdi dp tai vio
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cdi truyén thoai-khi cornel acoustique, nira gim sufng
nuwde. — Viy tir lac thidy thude sang chiay lén dén lie
nghe ti€ng chudng. di tinh dugc tiéng truyén qua nwde
di mdt gidy déng hé dwac do 1400 thwde tdy: Cho nén
chéng hon la qua khong - khi gdp 4 ldn.

§ 111 —T8c-d$- Thanh-4m qua Thit-vgt.— vitesse
du son dans les solides.. Tidng truyén qua gidng
That-vdt chong hon 1a qua khong-khi gdp 10 ldn.

10.— LAy hai Sng nhd d& néi vudi nhauw bing gidy gai
giing thing ma thir nghi@m —Mdl nguwdi néi vio dng
nay, mét nguwdi dp tai vao Ong kia. Vay khi nguwi
kia mudn noi l&i gi, thi lam hidu cho nguwdi nay bilt,
ma da tinh t€ng truyén qua gidy gai di 3480 thwec
tdy trong vong miot gidy déng hi! nghla 1& di chong
hon la qua khong-khi gdp 10 lin.

CAU HOL
I, THaNH-AM,

{.—Thanh-4m la lam sac? Sioh ra tai dau?

2,—Thanh-am phan loai?

3.—Thanh-dm ¢O truyéna ) lrong khdng-khi
b ) lrru-vit ¢) that-vat chdng?

4. —Thaoh-am o6 truyén noi dd chiéu khong-
khi ra hét ehang?

11, Téc-pd THANH-AM.

I.—Thanh-4m truyén ¢é phdi miat thi gior
ching?

2, —T6c-dd Thanh-dm qua khong-khi? Khéng-
khi thay ddi, Thaoh-m truyén mau
chim ¢6 ddi chdng?

Nghe tiéng sing nd, ¢6 linh duge sing xa
bao nhiéu chang?

Ti€éng lon, nho, thanh, tho ¢6 lruyén chong
nhwr nhau chang?

3.—Tdc-do Thanh-Am & noi lwru-vat?

4. —Tbée-d0 Thanh-dm & noi that-vat?
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bBOAN IL

Thanh-4m phan-xg. — Hdi-Am. [ Réfexion
du son. — L'écho.

Pife Tuc 1.

Thanh-dm phan-xa.

I.—Tiéng truyén qua khong-khi di tirng plong-ba
( séngy;  néu céd pgin trir gi nhu nai bay & teéng vich,
thi ti€ng bé lai, r¢ ra ddng khéc, chdng khic gi ném
qud -cdu sang bén dong, néu khong co6 vt gi lam ngién
trir. n6 eor di dwdng thing; nhwog ¢é twdng- vach
lam ngén tro, thi no lién chdéi lai ma sang bén tdy:
Ay la thi-du cho dé hidu.—Tiéng bé lai tré ra lam vay
goi la Thanl-dm phdn-xa.

Phan-chiin-dong  onde véfléchie  cir mot kitu nhwr
phan-nhiét-tuyén vy rayon de chaleur réflechie .

Gid nhae Hink § ¢6 2 nguwéi dirng noi M N cich 2
chiu-diin = ngit - kink  iroirs - sphériques convezes )
A B xa
nhar mnhau;
ngudi dirng
o noi M ted
miat & mat
chau didn
ngdt-kinh
B mna not i
gi, thi tiéng :
gap chau hinh 4




di¢n ngdit-
kinh B lam
ngin trd,
phin chidu
vdo chdu-
dién-nglt-
kinh A; dén
ddy mac
kinh A lai
quit lai non
N, thi
nguwai

dirng d&y
nghe duoe
ro.~Nhung hinli .

nfu ngudi

dirng noi N ddi sang noi khée, thi chdng con nghe dirge
loi nguwdi kia noi, vi song u&'ng phdn-xa vao chin-
didn-ngodt-kinh B, lai xo va, thi eli hop nlau & noi dy
ma thoi: biéri d‘h ké dirng chung quanh khong nghe

thily gi. (Hink 5

2.—Thanh-dm ;u':dn La nghe & mit noi ching nghe
¢ noit khde vi ¢ ndo?

Vat bé tifng 6 dat dé hop cich, thi ting phit trude
dén thing mdt niri, chdng truyvén sang noi khic nho
vio Ong vAy: cho nén mdt nguwdi nghe dwoe, ma ngwrid
nai khde khong nghe dwge. Thi du: (Hink 5). Lai
trong nuwde Pai-Phiap ¢é6 nhi thé kia rdng rii cao lén.
Hai bén nha thé ¢6 hai nha cich nbau ciing xa: ngwdi
tir nha nay phit ti€ng ndéi, thi ti®og qua nha thé thong
vao nha kia, nguwdi xa nghe gdn nhur & hén vay; con &
trong nhd thé ching nghe li€og gi; ciing la sy la lung.
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By talr 2.

Hai-dm. — L’Echo.

1. Hoi-dm la lam sao?

12,—l6i-am la moét ti€ng phél ra ma miy ti€ng 14
lai tring digp. Thi-du: mdét nguwdi kén réng: Gidi,
thi ti€og 14 lai: Gidi, Gigl, Gigi.— Nbi-dm & tai nhida
vt lim ogda inr tiéng dang di thdng phdi quit lai:
cho nén phit mdt tifng, thi nhidu (i€ng 1A lai. —HE 14
cdu-dé vd c0t cich nhan Khi xa, thi thuéng c6 lifng
1A lgi tring digp. —Trong nwde ¥, gdn thanh Milan,
¢6 mdt noi kia hé bdn mot phat sing, thi nghe tiéng
A lai dd 40 ldn.

2. Nhirng vdt ndao ré bé tiéng lai ?

Thap I6n, l4u cao, nha the, cung-quan, rirng rdm,
dém may, la nhirng thir vat rd bé lifng. — Viy ngudi
l2n khi-cdu nghe ti€ng Lrén may va dudi ddt bé lai:
sing nd, tifng cang ldn béi miy bd lai, tifng sfm
rang rdng vi dim-may ddi-ddp; ngudi trong nhd
rdng -khong, ti€ng 14 lai to rd, tifng ho cdng trong
td vi hén vich twdng bé ti€ng lai. — Lai dém tiéng 14
lsi 1o rd: ban ngdy thuéng bdn-ddn, vi miit I&i gidi
khdng-kh(, khi lén xufag thit thudng, séng tiéng bbi
ddy pbdi ngio irlr, con dém laoh ma khdng-khi dic
truyén tifng ré hon; ngiv khi gidi néng va lodng,
chdng hay truyén tifng: cho nén dém ngdy truyén
ti€ng ¢6 trong duc khic nhau.

3. Vdt ngdn tiéng phdi za bao nliéu, mét cd hdi-dm?
Tifong rdt vén va chéng, mot gidy déng hd phit duoe
10 tifog, cho nén kév mot tifng vin ma gibng bé ti€ng
& ngodi 10 thude mdi ¢6 hdi-dm. Bing ti€ng dai, mot



gidy déng hé chi phat duge 4 ti€ng, thi vat bé ti€ng
pbdi ¢6 & ngodi 40 thude, mdi 14 lai mot ti€ng. Bén
sau hé xa 40 thuwde, thi 14 them mot ti€og.

CAU HOIL

I. THANH=-AM PHAN XA.
i. — Thanh-4m phdn xa la lAm sao.
2, — Thanh-4m phén-xa nghe & mdl noi, chdng
nghe & noi khic vi edr nao?

1l. HO-im.
. — Hd-dm la di g1?
2, — Nhirng thir vil nao ré bé lidng lai?
3. — Gidng bé tiéng phdi xa bao nhidu, mdi o
hoi-im ?
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BOAN L.

Nhac-dam tw-clch; crong-nhwec; cao-dée; am-sic.
— V& bé ddu Am-nhac. — Les 3 qualités du son:
intensité, hauteur, timbre—~La gamme musicale.

e Tuc 1.

Nhac-am-tw-clch.

Nbac-dm ¢6 3 tinh nay: cwéng-nbuge, cao-dé.
aAm -sdc.

§ 1. Nhac-am cwdng-nhwoc Son fort, son faible.)
I ntensité. )

13.— 1. — Nhac-dm cuwédng-nhwge, I6n bé tay séng
tifng to nhd ld thé ndo. Khiséng tiéng to, thi mo réng
ra va nghe xa duoe; song ti€ng cé nhd, thi mé vdy ma
thoi, cho nén khong nghe xa durge.

2. —Vi nlirng (¢ nao nhac-dm lon lén hay la
bé di?

Vi nhirng 1& sau nay: a; Tifng cdang za thi nghe
cdang nhd. Thi-du: Sét danh & bén minh, thi nghe ti€ng
rdt 1on, ¢6 dinh xa, nghe ti€ng 4 O vdy. —Tiéng xa
gép 2, gllp 3, no gidm bt gdp 4, gdp Y; cir mye dy
ludn méi.—b ' Tuay dé vang ti€ng rung ddng ring hep
la ngfin nio. Bii ddy séng ti€ng cing lén ra tifng
cang to, song tidng ecing nhd ra ti€ng cing bé. — Bidu
nay hiy suy & noi gidy dan, thi vé biét.—¢) khidng-khi
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cang nhe, thi ra ti€ng cang it: cho nén cing mit tifng
¢6 nghe irén ndi cao, khi-gii loing, thi thdy né bé;
bing nghe & nom déng bing thdp, khi gidn die
thi thdy né lon. —d ) Gié-thudn dwa tiéng, cho nén
nghe ti€ng rd; gié nghich vt tiéng lai, thi nghe tifng
0 0 vAy.—e¢) Vit phal tiéng ¢6 ddl ¢dn gidng ré ra
tiéng hay ld trén him réng, thi i ra tiéng lén; hing
14y gidy md giing thing trén khing, thi chdng ra tifng
16n duroe.

3. Cé plép ndo mad lam cho ti€ng khing tan mdt
dwae chang?

Ti€ng di Uir noi niy dén nvi Kkia lirng s6ng mot, ma
song cang lruyén ra, thi cang ming, cho nén tidng cang
bé di ddn ddn. Nhwag cé ndi trong cai 6ng dii, song
ti€ng khong mé rong durge nhu Khi ndi trong khdng-khi,
béri didy tiéng khing mdt tire va ¢6 thé nghe xa duoe.
~— C6 ké da thir-nghidm trong c¢dng ngdm Thanh Paris
xa dén 930 thwde tay, ma con co thé phan bigt lii néi.
P bdy gid trong cie nurde viin minh, cdc nha danh-
ti€ng, trong cic s xurdng may  wsines ), nha hing budn
bin to. didu quen ding truyén thoai-khi ' tuynu acousti-
gre) (Hink 6 ma néi noi xa. Truyén thoai-kiv la ng
dai tir trong nhi quidn qua tudng vich théng dén
ngoai clra, nhd bep, nhd gidy v. v... dng chi chdong réi
got ma truvén bdo 10i doi. chdng khéc gi nlur & trirde
mit vay.

Newiri ta cling dung Truyén thowi-khi nhd ma néi
truvén vudi ngwdi nang tai Khé-nghe (Hink 7.)—

ng nhd Ay ¢6 hai midng: mol midng lo dé néi vio,
mot midng nhd dé vio 13 tai ngudi khé nghe.—Ndi thé,
thi tai nghe thily ré dwroe.



Lai ciing lam dng
loa néi-hiéu ( Porte
voiz) (Hinh 8).—
N6 lam bing sit
tring hay ]& bing
déng: & trong rdng
khong ma hai dducod
hai miéng lén nhw
cdi bat. — Ngwéi
phit ti€ng mdt ddu:
pbhat tifnz noi, liéng
di r&t xa. Thuwing
ding Ong loa ma
hidu lénh & trong
co binh. TIEng
truvén xa vi: a)
lr.hi-gl&l viodng xo- |
ddng manh sirc ma hinh 6-7-8
phét tiéng lén: &) vi dng-loa dibu viy khi, song li€ny xa
thing, chdng tan di tir vi; béd ddy li¥ng fruyén va.

§ II. Nhac-am cao dé. — Hautenr du son.

14. — Nhac-dm cao thi nhon [«igwu’; nhac-am dé, thi
ning [grave|. Nhac-dm nhon néng tay ddé-khi vang 1iéng
rang dong nhanh chdm la thé nao. Bé-khi rung dﬁng
cing nhanh, ti€ng cing nhon; ddé-khi mng dt}n,‘: cang
chdm, tiéng cAng nang. Thi-du: ¢6 Ay 2 gidy rd llang
anhavu: mdt gidy rung ddong nhidn ma sinh 200 song
ti€ng trong vong mot gidy déng hé, thi phit nlac-dm
nhon! con gidy kia rung dong it ma sinh 98 song li¢ng
trong vong mot gy déng-hd, thi phat nlac-dm ndng.
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Bé-khi ddng kém 16 idn trong vong mot gidy déng hé,
ngudi ta ching nghe thdy ti€ng gi; d8-khi dong qui
72000 ldn trong vong mot gidy ddug hd, ngwdi ta
cng khdng nghe thiy gi nira.— Hai gidy d9ng didu
phu nhau, thi phat nbac-dm nbhon néng nhir nhau.

§ 11, Am-Sdc. — Timbre.

15.—5y phan bigt dn-séc (cung-giong), thi chdng phai
béi tiéng ldn nhd, cao-thdp, curdng-nhirge, cao dé ma
khic nhau, mdt c&n ro biri cd giong bay la béi cich
kidu nhirng ddé-kbhi. Twi-du: trong ciing mot lac cé
ddnh cé1 nzuyét, cdi tam va suy sio, thi nhac-ain ¢d 3
d4-khi 4y cao I¢n nhir nhav; nhung Am-sic (cung-giong)
khéic nhau, vi 3 ddé-kbi &y khéc nhau. Lai 3 ngirii:
mdt nguwat gia, mot nguwdi dang thi va mdt dira tré cé
bt lam mdt vudi nhau mot bdi, thi nghe nhac-dm cao
16n nhur nhau, nhung phan bidt 3 cung-giong, 3 am-sde
kbic nhau ro lam.

Pifv Tad 2.

Toan-cap-tl, —Gamme musicale.

16. — Todn-cdp-tir ld Thit-dm-hidu didu hod bac cao
béc thip cho ra bdi vui tai khodi tri. Nhac-hod-am thuat
ndo ciing 4y thit-dm-higu l[&m mye va ¢6 sich ritng
day cho khin-khéo. Trong cic nuwde phurong tay that-
Am-hidu 1a: do, ¢, mi, fa, sol, la, si. Thit-Am-hi¢u
nuwde Tdu la: cung, thwong, gide, chuy, vi, bién-cung
vad bidn-chuy. Thit-dm-hidu trong nwdec Nam-viét 1a:
Tinh, tink, tink, tinh, tung, tang, tang. Thit-Am-hidu
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&y thanh nhdt cdp-tiv (une octave.—Trong mot chp tir
céc Am-hidu so sénh vudi nhau ¢6 mét sd chan-ddng nhit
dinh cir 1¢ sau nay:

Gid nhuw ldy s8 1 ma chl s8 chan-ddéng cua dAm-hidu
tha nhit 1a do, thi 86 cdc dm-hidu khic s& qui vé s6
thir 1 ndy cir mye ndy:

Do', ré, mi, fa, sol, la, si, do’.
. 0 5 § 3 5 15 9
8 L &Y g% g~ "

Seconde, tierce, quarle, quinte, sexte, septiéme, octave.

Vav gid nhr am-hidu «do » ¢6 522 chin-dong trong
vong mot gidy ddéng-hd, thi chdn-ddonz cdc am-hidun
khic la:

Do', re. mi, fa, sol, la. s, do’
S0 chdn- 522, 522 of, B22s[,, D224f,, D223, DX2s| D223 H22 % 2.
dong: 522, B87, 652, 06, 83, 870, 078, 1044,

Diapason la ldm sao® ' Hinh 9 .

Diapason la mdt mdnh thép udn
ar hinh mé-hai ' de fer a cheval )
dat tren hom rdng-khong cho né
ra ti¥ng lon hon. LAy Md-vi archet’
ma co moét cdi vao hai ddu mdnh-
thép, no idn dong nhanh cing phal
Am-hidu « La», sinh 830 chdn-ding
trong vong mot gidy déng-hd. Quen
ding Diapason lam mye ma phat
Am-hidu « La vii».

hinh 9



i s
CAU HOL

. Ba pAv 1 vie-NuAC-AM.

{. — Nhac-dm cudong-nhuoe la lam sao?
2. — Nhae-am lon 1én hay la bé di vi nhirng

& nio?

33, — Truvén-thoai-khi 1a lam sao?

1. NuaAc-AM CAO-PE LA LAM Sa07
11l. AM-SAc LA pi 6l?
IV, TOoAN cAr-T1(* LA LAM SA0? Diarasox LA pi 6i?

POAN THU 1V,

V& k¥ chan ddng-khi; ky thanh-khi. — Ecriture et

reproduction du son.

§ 1. K{-chan-a9ng-khi.—K j-chdn-ding-khila thé ndo?

17.—1. K¥-chan-ddng-khi enregistreurdes vibrations)
ding ma tinh tifng cao, tidng-thip. N6 thinh béiri mot

truc gb A
(Hink 10
hdéi myue
chung
quanh; &
giirta truc
dia khoét
mot 1o
cung xo0
vio cdlcdn
o cochd tay
cdm xoay
t (mani-
velle). Cén
xd vao hai

i

hinh 10
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16 r s cho né ré quay duge.—GAn cdi true A dat
Diapason m{t ddu cAm kim nhd; lai d&t céi kim dai ¢
¢im vdo cOt. Bdu bhai kim dp vdo t& gilly trdng boc
cdi truc A.

Vay ki mudn thir-nghi¢m thaah-am cao-dé thi co
vio cAl Diapason va cdi kim ¢ md c¢iing mét trat fy
quay cii truc cho dang mét gidy ddng-hd. Kim cda
Diapason vd kim ¢ d&p to gifly cudn cdi true ¢6 myre va
in nél. Réi sinh bai cdi k& vadi nhan, thi tinh Diapason
in 830 dffu va cdi kim ¢ in 1044, B&i ddy ludn ring :
Diapason sinh ti€ng thip vi kim sinh ti€ng cao, 4y 14
cich chiic ma phan bi¢t nhac-Am cao, nhac-am deé.

2. Vdt phat nhac-dm cao dé hon ed sink mdy chdn-
ddng trong vong mdt gidy ddng-hd?

Ngudi ta thir nghiém nhida 14n, nhidu cdch, thi di
linh dwoe ti€ag cao hon cd sinh 72.000 chan-dong
trong vong mot gidv va ting ¢Adp hon cd sinh 16
chan-ddng ciing trong vong mdt gidy. Nguwédi-nam hat,
li€ng ¢ao hon cd sinh 678 chan-dong don va tifng thilp
bon ¢d sinh 190 chan-ding don trong vong mot gidy
ddng bd. Ngudi nir bat, tifng cao hon cd sinh 1606, va
ti€ng thdp hon cd sinh 372 chin-ddng trong vong mot
gidy déng hé.

§ 1. K¥-Thanh-khi. — Phonographe.

18. —Nim 1877, ¢é nhd bic-vAt Nwde M¥, rét cé
danh-ti€ong, tén la Edison, ché tao mot méy ma gilr
tifng nguwdi ta di hit, ndi, goi 14 ky-thanh - khs
Hinh 11).

{ Td-canh Fky-thanh - ki ( Deseription). C6 céi
trac vn A d& boc bing vd thidc mdng, & noi D cé
truc ddi teén ¢d tia Sc vin suft vdo trong truc



AB, va
c6 chd
lay cdm
n ' mani-
velle) ma
quay.—
Lai ¢o
dng thu
thanh G
( pavil-
lon ; nui
E co
Pein-
tinh- &2
.ffléﬂ+ ;
\ressort) (gl
mot ddu '
ghépvio
ban d&
truce,
mdt ddn
ddr mit

khoanh
sat hinh 1?2
mdng. Trong khoaah sal ¢o cduy-clwo membrane’ va céi

kim nhé dam vao v thide boe chung quanh ci true A B.

2, Cach kg thank. Vay mudn ky thanh vao vé thife,
thl x4 dng thu-tbanh vio khoanh sét E. bang khi nguwai
fa néi hay la hiat vao dag thu-thaab, thi quay cdi truc
A B chuvén-vAn tic bén hiru saug bin 1A, Tiéng ngudi
n6i, hat cac d® kbong didn, nén lam cho vAog-chdo
(membrane; vA cdi kim nhéd ddng-ddy manh yéun va kim
nhd #&n vdo thide nhidu it kbic nhau.
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Khi nguwéi ta noéi, hit xong, ¢6 dit kim nhd A & ddo
truc A B, va quay cii truc tir bén td sang bén hiru, thi
tifng da ky vdo thi¥c, lai didu phdt ra. Phép nay khéo
v moi ngiy mdt khéo thém, ma bay gi¥ lai dang sip
hay ld ébonite thay vi vd thife, thi cang khéo va tidn
hon Hinh 12 . — Hoac lay quay cdi truc, hodc diing
didn-khi, hostc véin hanh xe ring.—HE 1&i ngwrai ta néi,
hit-xwrdng in vao trong ky-thanh-khi chdng ki dem di
noi ndo, cé quay cii troe, lai phit ra tidng Jd& ndéi, hat
trurdre: that 1a khon khéo, maa nhidm.

CAU HOL

1. Ky-chdn-dong-khi thé nio?

2. Vat phal liéng cao thdp hon cd, <inh mdy chdn-ddng
trong vong mol gidy?

3. Kv-thanh-khi la thé rio?

POAN THU V.

Nhac-am-khi-dung. — I nstruments musicauz.

Nhac-am khi-dung phan lam 3 thir; 1) huyén-khi.—
lostruments a cordes; 2 phong-cdm-quin — tuyaux
sonores; 3 | dé-nhac vang ra.— [nstruments vibrants.
Xét 3 thir nhac-Am-khi trong 3 Bidu sau.

Dife tac- 1.

Nhac-am huy@n.-khi, — [nstruments a cordes.

19.—1.—Huyén-khi la cic thir din, nhr dan cdm,
dan day, dan sit, ddn piano v. v. Cic thr din &y ndy
bing tay hay ld dinh bing que cong, thi huyén déng,.




thép, to hay la bing ruft meéo, lién déng lén; trude
dich ben hiru, sau dich bén td, thi hat-ngayén-lap
co giudi chdng dirng: rung ddng wau kip truyén sy
ddng ra khong-khi ma vio tai, hod ra méi nghe tiéng.
Viy hai ddu van ngang didu déng mdt chibe gdi [cous-
sinel ;; liy mdt huyén tv bude vio gdi dirung thdng,
doan ldy cdi que cong ma dinh, thiy huyén din rung
ddong phat thanh-am vui tai; —¢é ldy md vI ma co mot
cdi, huyén ddng va sinh lednh-cldn-ding  vibrations
transversales ; bing Iy miéng vdi di phidt nluwa edy
(colophane) cho né ré &n vio ma xoa huvén tir ddu ndy
dén ddu kia, thi né ciing rung-dong ma sinh tung
chdn-dong [vibrations longitudindles .

Il. DBinh ludt chi hodanli-chdn-ding. — Lois des vibra-
tions transversales.

{. — Huyén dan cdng ddi, hoanh-chan-ddng cdng it
vi thanh-dm cdng-thdp: huvén dan cang vdn. hoanh-
chan-dong cdng nliéu va thanh-Am cdng-cao.

2. — Huyén-dan cing chung ldng,) hoianh-chin-déng
cdng it vd Thanh-Am cing thiip: huvén cing thdng,
hodanh-chin-ddng cdng nhidu va Thanh-Am cdng cao.
Thi-du huvén girong thing gip 2, hodnh-chan-dong
vd Thanh-am léa gip 4: huvén giweng thing gdp 3,
thi hoanh-chan-ddng ciing lén gdp 9.

3. — Huyén cing to, hoanh-chin-ddng cidng it va
Thanh-am cing thp; huvén cing bé, thi hoanh-chan-
ddng cang nhiéu vi thanh-am cing cao.

4 — Huyén cing ddng-chdm, hodnh-chdn-ddng cing
it vi Thanh-dm cang thidp, huvén ddéng cing thanh,
hodnh-chan-ddng cdng nhiéu vA thanh-Am cing cao.

WL Mdy dni-khi cang ndy mgt trde, ki ddu o6 i
vut tai cd lite khdng ?



Céc am-khi rung-ddng chdm chéng khde nhau didu
1y nhac-2m lAm mue: he nhién nhac-dm hop dip, thi
voi tai; ching hop dip vudi nhau, thi chdong vui, fly
14 béi sy hop bay 14 chdng hop mi ra.

Gdy dan co mdy cich?=—Cé 3 cich: 1) kéo bdng md vi
nhr céi nhi, edi hd: 2] ghy bdng tay ahir Thap-luc, céi
nguyét, din diy, cdi ti; 3 dinh ding gue nlur dan béu,
dan piano.

IN. Tifng nii nfuin-loai phat ra tai ddu?

Dudi cubng lirdri truwde ¢d hong, dai-thye-qudn,
ngudi {a ¢6 mét bo goi la Thant-kli [appareil vocal),
& trong ¢ xirong mém cing dai gin goi 1a Thank-dai
\cordes vacales) gibng nhir huyvdn dan, cho nén Thanh-
dai rung dong va phit ti€ng noéi truvén, hat. — Con
ti€ng ldn nhé (cwong-nlieae) thi tiy thanh-am-khi to,
nhd; ma tiéng cao, d#, thi tai Thanh-dai dai, vdn. Nam
nir, gia tré ti€ng khic nhau, chinh vi cd dy.

Bifu Tad 2.

Phong-cam-quan. — Tuyaus sonores.

Phong-cdm-qudn phan ra lim 2 thir: 1) Kbdu-quion
(tuyaur d bouche) — 2} huynh-quan (tuyauxr @ anche).

¥ 1 Khdu-quan.

1. Khdu-quin phat ti€ng bit ddu ?

20.—Tiéng cdi, dich, quyén, kén,dai phong-cdm-quin
phét ra ching phai béri né dong, mot hiri khong - khi
trong Ong ma ra.

Khong-kbi vio mi¢ng dng d€n méi, thi bé vdo trong
8ng, dy la cdn nguyén ti€ng phat ra. N&u di lav vio
cdi chudng bay Ii mé-la dang kéu, ti€ng chi tdt, vi
chudng, mi-la diéu nhé chin-déng ma phit ti€ng;
bing c6 dat ddu ngén tay vdo 18 6ng dich, sdo, thi



— 95 —

ti€ng vdn ra; vi Ong dich sio nhd khing=kii ma thi.
(C4c nhac-Am suy khi ¢6 hinh ding nho nhau, do né
thainh béi thé-chit khac nhau: hoac bing déng di bay
la tre g8, thi né phat ti€ng cao Lhidp, nhdn phé didu
khong thay ddi, chi khde nhav vé tifng trong duc,
Am-sic ma thon

2. — Khong-khi vao phong-cdm-guin ci thé ra tifng
ngay dwoe chdang!

(Gid nhureé théi vao khdu-quin didu, thi kbong-khi
r trong Ong ra manh ciinz nbw khi thdi vio hép lira
hét sire, thdy lira héng 1én, nhwrng chdng ra tidog gi;
biri ddy di thdi vao khdu-quin, tidns khong ra ngay
dwrge; mudn cho né phat ti€ag ra, thi phidi o hoi dai
hoi vito, hoi trwrde hei sau k€ tidp nhau lien, maira tiéng.

3. — Khau-quun la thé nio? phet tifng cach nio?

1. Td canh khdu-quan.
Khitu-qudn la Sng lim bing
déng 26 thau: né ¢6 hinh
vudong Hinh 13 hay la tron
Hin" §4) eiing durye, micn
{4 mdt doan trén dai vira
phdi, & phdn duwdi 6 chdn
p, di khoét 13 dé khong-khi
thdng viao ddy. Phdn trén
chan 'Hinh 15 co khe nhd i
thing vudi 13 chian, khe o
ngodi 1a chinh khin ¢6 moi
trén dirci a b {évre su-
périeure, lévre inférieurr

(Hink 16

hinh 13-14-15-16



2. Phat néng thé nao? — Vay lac thi vdo chan quén,
khong-khi qua 16 chian p dén khe nhd i, cham vao
mdi trén &, rdi 06 lai qudn vao; nhirng bl né cé sire
manh, lai xudng dén chdn p ma gip phdi khong-khi
mdi vdo & phén dudi chan, thi x6 ddng nhan. Xo-ddng
nhau doan, khong-khi c¢ir khiu ma ra it nhidu; réi lai
¢6 khong-khi & dwds chin p [én cham vdo moéi trén a,
lgi xulng gip khong-khi & noi chdn Ién va x0-ddng
nhau mot 14n nira; khong-khi d& x0-ddng nhau doan,
phdi ép manh viao quiAn thaoh ra ehd thdt (neweuds) va
ché phiu (ventres. ma truyén ra ngoai phil tifng.—
Khong-kbi cang 18n manh va moi trén cing gln kbe
nhd, thi phit ti€ng cang nhanb.

4. — Khdu-qudn co mdy tine?
C6 nhidu thar nhur cai cdi, dich,
quyén, 8oy sio, kén ddi, kén don e ——

(Hink 17, 18, 19. Ong dich, "Ry
quyédn, sfo, ¢6 nhiéu I3 cich nhau =

it vdy. Néu ¢6 ldy ngon lay ma bit
bao nhiéu 13 va thdi vao khdu, thi _
phat ti€ng © nguyén-dm» | son
fondamental . Khi mir 18 khic,
thi thanh cho-that chié phiu
( meeuds et ventres  via phit cée
dm-hit¢u khic cho thanh todn cdp
tr ( une gamme musicale ). Con
kén doi, kén don la nhac-am-khi
lAm bing déng ma chdng ¢6 13,

nguwdi la ldy méi lréi ma phan
tifng lén nhd trong cii kén.

223
hinh 17, 18, 19
‘.y 1A miy nhac-am-khi thude vé Alidu-qudn (tuyauz
@ bouche), va goi la Xuy-khi.
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§ 1I. Huynh-quan. — Tuyauz d anclie.

21,— 1. — Huyoh-qudn khéc khiu-qudn, vi thay v}
khdu, né c6 Augnh la ludi nhd Jam cho khong-khi
dong ma phéit ting.—Huynh-quAn phin ra lam 2 thi:
1) dd-buyah-quin ; 2) hoat-huynh quin.

A Dd-huynh - gudn. — Tuyaux & anche battante
(Hink 20 ).

1. Td-canh. Noi ¢ di kboét |8 méng cho thinh cdj
trdp rdng: trén mat tedp bit bing thav; & gira ¢6
13 thd dai xudog ohir li€p cira vy, Trong cira Ay dit
ludt nhd { Hugnh ).

L

2| phat tidng tl:é ndao? Viy khi ndo khéng-
khi vdo trdp rdng, ludi con cir theo khong-
khi ma mé& ra déng lai cing nhir cdi liép &
nui cira vay; ma bri vi hoyoh mé ra déng
lai lac nhidu lac it, cho nén khdng-kbi vdo
dng cling c6 ldc khoan lic man, hod ra
phit tiéng.

hinh 20

Ong dich tay c6 nhidu 13: ¢6 bit bao nhitu 13 md thi
vao, thi nd phit Nguyén-dm (son fondamental); lic m¥&
<dc 18 khée, thi khong-khi truyén di trong qudn thanb
ra chd thdt ché phiu, cho uén phét ra cdc dm -hidu. Le
hautbois, le saxophone diéu thude vé dd-hugni-qudn.

B. — Hoat-huynfi-gudn. — Tuyaux 4 aache libre —
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(Hinh 21, 22.) 1. Td-cdnl. Hoat- :
huynh-quin thanh bdi doan gda ©
d& khoét 18 méng & gidra hinh nhewr
cdi mdi mac canh. Boan gd gy
déng vido manh gd k, ciing da
khoét & gitra. Trén 13 thing 4y cé
mot khie déng méng 1 14 huvnh
languette) chay dai theo 18 ming ©
vd cich i ti vdy. Huynh cdng _
méng, cing dinh vdo miéng 1588
ming gln hon. Lai ¢6 mdt gidy
thép b r ( rosette | uSn nhur hinh
lrdi cdu md moe vio phdn trén
buynh va kéo 18n xudng duge tay
nguwdi ta mudn thanh-am phat hinh 21-22

ra cao thip 14 thé
TIE88

ndo. Phin trén ¢é
5 ‘ i

quidn dai T déng
- i LS '_

vao khic gd k va
thong vudi 13 a;
dudi c¢é phong-
déng - trong - ciii
. soufflet) ma ép
khong -khi  vao
‘Hinh 23 )

2. — Hoat
huynh-qudn phdt
tifng thé nao? Khi
ngudi ta dap, thl == |
khong -khi va i
trong phong-*= :
déng-twong ciii;




& ddy o6 pbdi ép manh thi Ién 18 ming va quin dai.
Nbung khong-khi cham vao huynh 1 lam cho né rung-
dong va dinh vio midng 16 méng a cing dong 13 lai
cho kin, cho nén khong-khi chdng con vao durge, huynh
rang lai, thi mé& 18 a dé 18i cho khong-khi lén phédn
trén. Poan lai ¢6 khong-khi & durdi 1én laim cho huynh
dopg déng va md cic 14 tirng lac mot, er thé mii—
khong-khi vio qudn dai T tirng lac ké&-ti€p nhau rit
chéng, thi phit téng lén; khdong-khi vido cing manh,
gudn dai T phat tifng cang cao.

I1. Khdu-huynh-quan chi tc-dung.—Application des
tuvaux & bouche et & anche. — Ding Ahdu-huynli-qudn
md lim dan lrn. — Orgue Hinh 24 .

Ban lén ¢6 nhidu khdu-huynh-qudn vin, dai, to nhd
khic nhau ma ra ti€ng cao th&p kbéc nhau; lai ¢ phong
déng-tirong-ciii ma théi gio vao cic qudn. 11& kbi dap,
khong-khi vao tvi gia R: khi dap mdt ldn nira, khong-
khi & trong 1ai gia R phdi ép manh, thi né cir Ong
A md Ién trong hom gié kin m di dit teén ban.
Khong-kbi & trong hom kin phit ra trong cic khdu-
huynh-quin di x&p cir thir ty trén hom gi6.—Co lirdi
nhd Thiét-min dp-mdn) bit 15 chan 6ng S (Hink 24)
kéo khong-khi vao ddy. Phdn trén c6 cii phim (fouche)
a; khi &n cdi phim xulng, Thiét-min b l6 md ra, va
khong-khi 1&n phong-cdm-quin ma phat ti€ng ra. Durdi
Thiét-mon dp-mdn 8, cé6 mHt ressort nhd r, ma ép Thiét-
mon &p-mdn d& khdng-khi chdng con vio duwge. HE
tay dn mdt phim xudng, thi khong-khi vao phong-cdm-
quidn vd phit tiéng; h* khong &n cdc phim nira, thi
thiét-mon bit 18 va hét khong-khi.

Trong Thinh Paris, c6 mot nha the kia, ¢6 dan lon
dwge 7000 khdu-huynh-quin, ¢6 3 by phim (claviers)
phit 118 cung ting khic nhau. Phong-cdm-quan dai
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bon cd dwroe 20 thuéde tdy ; phéng-cdm-quadn védn hon
cd chl bing 5 ly ma thoi

Dan hoat-hitynh nld. Harmonium.—Trong dén hoat-
huynh nhé mei sy dd x¢ xép nhu trong dan phong-
cdm-qudn ldn, chl kbde nhirng diéu sau ndy: thay
phong-cdm-qudn, ¢6 hoat-huyuh, la nhirng ludi nhd
bing déng rdt nhe vd méng cho dé rung-dong. — Khi
dap phong-déng-twrong-cii soufflet ), thi khong-khi phdi
ép Itn hom-gié6 trétn va lic &n mét phim xulng, gié
vao ddy lam cho ludi déng dong ma phit ti€ng ra.
Nhirng béi sice hay & lai, cho nén phat chde lai wé.
~— M& thi khong-khi lén lai cham lirdi nhd ma dong ;
déng lai rdi, lai wnér, cho nén khong-khi ra tirng lac
mét va phét tiéng.

Ludi nhd cang dai, ti€ng cing ning; lud vén thi
khéc. Trong dan ¢6 lirGi ddi viin chdng diéu, cho nén
tifog lén nhd ciing khéc.

Pifu T 3

Am-khi vang ra. — Instruments vibrants.

22,—Trong Am-khi vang ra, ti¥ng chidng sinh ra nhu
ting biri Suy-khi instruments a vent); mét béi vat
ddng ma troyén ra trong khing-khi cho dé&n tai ta.
P4 tay vdo chuong dang khi né phat ti€ng, thi tiéng
chl tit, vi chudng dién nhé rung-dong ma phit tifng.

1. Caudne (cloche.

1. Chudng lén trén nha thé da diac hing déng ldn
vudi thi€c: nén ding 4 phdn déng va 1 phdn thid. Néu
ding nguyén déng, chdng pha thidc, thi phat tidng
l6n nhwng due, chdng duge trong. Thudong ciing
pha thém bac va it chi cho ting ra trong hon.



2. Bii ddu tifng chuing to lon?

Tidng chudng to lén tai 2 ¢é nay: 1) bbi thiée pha
lin vudi ddng thi phat tifng hon la khong pha; 2)
hinh chudng trong rdng ma loe midng, thi phat ti€éng
to. Thuéng diung chdy sét va vao chudng: hai bén
chudng nai va chdy manh, ciing ving ra, thi chuing
hoi méo; nhirng tinh déng-thife c6 sire hoan-nguyén
(rebondir). — Noi dd ving co lai, co qua hon trurde,
biri ddy hai btn chira va chdy ciing ving ra vd noi
phidi va lai méo: song khi ddnh lai ving, thwdng
thurong nhir vy, — Lai béi khong-khi rung-chuyén,
thi phit Ién ti€ng. Mudn thir chudng vang ra, thi ldy
chirng nghidm & chudng pha-l¢ dé ngira miéng lén:
¢6 1Ay que nhd ma danh, bih vi chudng rung-dong,
cho nén qui nhé dit gdn thinh chudng lap tire nhiy
ltn, mia chuing pha-1¢ phit tiéng ciing nghe xa vang
vang.

II. Cir Tadse. — Tambour.

Cai trdng cé tang bing gd hay la déng: hai mat
bing gia. — Bdnh trdng thi edm gini md ddp vio mil
trdng. Mt trdng cé thdng, thi tiéng kéu gion | mat
trdng rai. thi ting kéu bue. Ti€ng phdt ra béri hai
mit gia rung-ddng manh vé&u tuy dinh manh yéu thé
ndo. Am-ludt ciing lia hoc-vin ¢é qui-tde, chéd khing
phai hir-hoa.

Chiéng, mdi-la, md ciing |4 gidng Am-nhac vang ra.
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CAU HOL

., NHAc-AM Rni-DUNG.
|.—~Nhac-dm-khi phdn ra lam mdy thir?
2.—Huyén-khi la thé nao? Pinh-luat chi hoanh-
chdn-dong ?
M4y huyén-khi ndy eiing mot trat, bii ddu
cO lue vui tai, ¢6 lae khong?
J.—Thanh-4m-khi lA lam sao?

Il. PuoNG-cAM-QUAN.

l.—Phong - edm - quin c6 mdy thir? Phong-
¢dm - kbdu - quin phat tiéng béri diu?
Khong-khi vao trong phong-cdm-khiu-
quan ¢6 ra liéng ngay dwge khong?
Kbdu-quin thé nao? phal liéng céch
pdo ? Khdu-quin ¢6 miy thir?

2.-—Phnng;cim-hu5'nh-quén la thé nao? c6 miy
thyr:

Ba-huvoh-hoal-quén la lam sao?

3.—Kbhdu-huynh-quin chi tac dung.—Ban lén,

harmonium Ja thé nao?

[11. NBaAc-AM-KHi VANG RA LA LAM sSa0? Chudng la di gi?
B&i diay lidng chudng o lén? Céi trdng thé nao?

POAN VI

Thinh-gidc co-thé. — L'organe de I’entendement,

23. — 1. — Cho duge nghe thanh-dm & ngodi minh,
lodi dong vat nhan-logi dung co-thé 1 tai ¢6 thdn-kinh
tri-gide thong vao. Sy nghe thanh-dm lam vay goi lA
Thinh-cdm. Thanh-dm phit b&i vat chuyén-dong:
khdng-khi chung quanh troyén sy dong 4y cho dén
13 tai, thi thdn-kinh Thinh gide mdi phan-biét thanh-
dm. Vat ndo dong it l1a 16 ldn trong vong mot gidy
déng hd, mai sinh tifng tai nghe thiy duwoe. Gid nbw

2
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vat chi dong 10 ldn trong vong mdt gidy, ti€ng bé
qud, tai khong nghe thdy. B&i ddy thauh-am thdp
nhdl Ja tiéng phit biri vat dong it la 16 ldn trong
vong mdl gidy; eon thanh-Am cao nhAt la ti€ng phét
biri vt ddng dd 72000 ldo ciing trong vong mét gidy
déng hd.

2.—Tuai ld thé nao ?—Tai phbadn ra lam 3 ngidn: ngin
ngoal, ngin gira, ngdn trong.

A) — NGix a1 xcorr. Oreille externe [ Hinh 25,

Ngiin lai ngodi gbm 3 sy: 1)
cdi ranh A ( pavillon’ 1a 14 che
ngodt tai, thinh béi mot lap
xurong sun ¢d hinh nhur vé de
dé thu thanh-am & ngodi vio;
2) & gilra cai vanh dy c6 mot 13
thing goi la /4 tai (2] [conduit-
auditif |; 3 ) dang sau 13 {tai
co cii mang cd-md (5) Tympan) 0
la mdét midng méng va did cing " “hinh 2
thing nhir miit irdng vay cing déng viao 13 tai bé trong.

Thanh-dm & ngoii vao 13 tai lam cho gia Cé-mo rung-
dong manh véu tuy tidng ngodi to nhd la thé nao.

B} Neix a1 ifa. — Oreille moyenne.

Ngén lai gitra cdch ngin tai ngodi bing mang Cd-mo,
la madng méng cing nhwr gia buog tréng abwr di néi
vira rdi. Ngin ndy ddy khong-khi; phdn duwdéi thong
vudi cudng hong biing mdt Sug nhd (Trompe d’Eustache)
(7): Khong-khi cir 16i 4y ma vio tai gitra. Néu c6 bung
tai ngodi, m& midng ra, Lhi ¢iing nghe due. o trong
ngin cé 4 zwong con k&t lién vudi nhau, mét bén
bim vao mang cb-mo, bén kia dinh vio bd trude ngin
tai trong. BOn céi xwong con {ly lam cho tifng ngodi
qua ngin gitra ma dén ngdn tai trong.

. i
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C ) Neis Tar Thoxe. — OQreille interne.

Ngin tai trong & trong xwong ddu ldu (rocher) BY
truwée ngiin dy cé hinh nhue vd 8¢ sén (10). Lai cé
3 Opg nira trin (8) \qudn-qui). Ngéin tai trong thong
vubi ngdn lai gifra bing mdt mdng mdng dinh vao
mdt bén 4 cai xuwong con.—Ngén tai trong cdn hon ci,
vi g chira thdn - kinh thinh - gide (11) ( nerf auditif )
ti€p hop ddy va bao tiéng vio 6c cho ta nghe thdy dwroe.

3. Kl ta cdm nghe, trong tai zdy ra tlé ndo?

Khi co ti®og gi & ngoai béiri vat ddng, cai vanh lién
thu I8y tiéng 4y vio 18 tai, tirc-thi ti€ng thau dén
mang ¢d-md lam cho né rung-ddng manh nbe tdy
tifng ngoai cao dé. — Mang ¢d-md lgi truyén s rung-
ddng cho 4 céi xwong con chuyén-déng ; rdi thong cho
Ong hinh fc-stn va qudn-qui; sau h&t dén thdn-kinh
thinh-gidc & ngin trong tai. By gid ta mai biét tiéng
ngodi la thé ndio.

CAU HOL.

L. — Tai la di gi? ding ma lam vide gi.

2, — Tai chia ra thé nao?

3. — Ngin tai ngoai, ngln tai giira, ngin lai trong gbm
nhirng sir gi?

4. — Khi lai cAm-nghe, lrong tai x4y ra lhé ndo?
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BAC VAT SO HOC
QUYEN THIT V

QUANG HOQC. — OPTIQUE.

Quang-hoc la phdn Bic-vat day vé tinh sing, vé
cach n6 thong xudlt-trnvén qua cdc vat, vé cOng-l2 né
tudn-eir phdn xa gdy-khac, ciing vé cong-1¢ vi cong-
hi¢u hod-hoc sy sing lam ra.

QUANG-HOC CHIA RA LAM 6 POAN

Boax I.—Day chung vé anh sing.—Notions générales
sur la lumiére.

Boax Il. — Quang - phdn - xa - Phdn-quang chi kinh.
(Réflexion de la lumiére : miroirs).

Boan IlI. — Quang khuflt-ti€t (dnk sang gdy khc).
(Réflexion de la lumiére). — Nhan kinh. | Lentilles): —
Chi€u-dnh-ding. [ Lanterne a projections..—Pén soi efra
bidn (Phares).

Boax IV.—Quang-hgc khi-dung.—(I'nstruments d’opti-
que).

BoaN V. — Cong-hidu hoa hoc sy sing lam ra & noi
Chlorure va Bromure d’argent. | Effets chimiques de la
lumiére sur le chlorure argent). — Chidu tirong thuat
(Photographie).

Poax VI. — Quang co-thé, la con mét. (L'awl, organe
de la lumiére.



i’ S

BOAN 1.

Day chung v& &nh shng. — Notions générales
sur ta lumiére.

24.— 1. —Suw sang la di i —Sy sing 1 gidng gidi b
tan ra khidp cd vong lii d&t; chdng ¢6 chdn vado trdng hiv
ma sy sang chdng gidi vao Sy sdng 1A vat gidp edce lodi
cic vat gidii hinh saec minh cho con mat durge tring xem:
cho nén hi khi ndo chdng ¢6 sy siug. nhir & noi 4 tEm
mit mit, thi con mat khong thiy gi sot.

25. — Il. L&t sise TuoyEr vE sit sixe, — Hypothéses
sur la natore de la lumiére,

i) Cde nha bidc-val danh ti¥nz ddi xua noi theo
Thiy Newton day ring: mat l&i giii 4&nh sing trén
Quing-khong soi xudng ddt Emission de la {umiére):
nhirng ciing la 1 ndng-ndi phi di di 1du ndm.

2, Céc nha bdc-vat dioi bdy gid noi thay Descartes
edit nghia ring: trén quing-khdng c¢é6 mdt gidng khi
it [6ng goi la tinh-khi (Ether). Viy céc vat sing nhuwr
mit I lam cho tinbh khi chung quanh né ddng tirag
quing sing (ondulations|; quing nay thainh quing kia,
qudng fly lai thinh ra chd «thit-n2uds » chd « phiua
ventres » gidng nhwr khi thanh-Am truyén viy, truvén
cir thé mii cho d&n con midt lam cho {a xem thiy. —
(Théorie des ondulations ).

26. — lIl. Quane-TuyEN (rayon {umineur). Quanc-poT
(Fatscean lumineux).

Quang-tuyén la mot tia sdng nhd gidi ra biri mach chira
sy sdng: nhuwr mat I&i, lira, dign v. v.—Con khi it nliéu
quang-tuyfn gidi ra hop ldm mdt vudi nhau, chiéc {y gor
I& ddém-doh-sing h. 12 Quang-bit (Faisceau lumineux).

27. — IV. Nevdn-Ana~sing TA1 810, (source de lumiére).

{) Cée tyr-quang-thd, (corps {umineuz)sinh rasyr séong,
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nbur mét-léi, ngodisao, dinh-tinh, ngon lira; cic vat trong
lai-d4t néng d€n 500 dd nhigt didu phat-quang hét.

2| Cée bi-chi€u-thé [corps éclairés) thy 14y doh sing
ngodi rdt phd ra: nhwr mat giiog, cie gwong v. v.
than-md, ddng, sit nung Iira lan, hoa ra é nhir than
lira cling sinh ra sg sing. Cay nén sip md, dén ddo,
dén khi, clii vOn né chira thin-khi: vay khi 46t né,
thin-khi gip dwdng-khi trong kbong-khi, né lidn chiy
va ¢6 ngon lira gidli sing ra cho dfn khi hét sap, ma,
déu, cdi v. v. thi mai tho.

3) Lai & mién Nhi¢t-BPao ban dém thly miy gidng
vt sing nhat md khing néng (corps phosphorescents).
— Thi-du: dom d6m hay 1a thir sdu, thir cé4 nho nhd
trong Bién Nhidt-Dao giki sing nhur ldim vay. — G3
muc, xuong cd chét cling sinh sy sing. Nhirng thir
dé md, nhwr dé Bai-ly. dd kim-cwong d& cAm-thu l4y
inh sing mat-loi gidi lau gidr, thi dém no phit sy séng.

28.— V. CAC vAT THU LAY ANH SANG PAAN RA LAM MAY TH(F?

Phan re lam 3 thir:

{) Thdu-mink Thé [ corps transparents | la val chiu
sy sang ma dnb sing thiu qua duyge nhw khéng-khi,
nurde, mét kinh, nd ¢6 thé d& cho &ah séng chifu qua
dirge va ngwdi trong sudt duwoe.

2) Ban thdu-minh-thé (corps .‘rr:{i.#uridrs] la chit bong
nhur kinh rdp, té& gifly mdng.... c6 thd chodnh sing chiéu
qua duge, nhirng mit ngwréi khdng trong subt qua diree.

3] Bit-thdu-minh-thé | corps opaques ) nhur cée lodi
kim, g3, da v. v. khdng dé cho &nh séng chifu qua
duge, vd mit ngwdi ta khong tring sust qua duoe.

Anh sdng qua Thiu-minh-thé khong ra bhét dwoe,
v) nhirog vat &y bhat 4y it nhiéu doh sing. Chirng
nghi¢m: c6 1y mét tfm kinh md xem, thi thdy cic
cdi dit trurde, rS ring. Béng c6 Wy 3, 4 cdi tdm kinh
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chiip lai lam mot, thi thidy céc cai khong con rd nhur
trarde vi mdi tdm kinh da hat 1y it abidu ianh sing.
Cang vi wét 1é dy, gir trra mit l&i sing bach, dé&n
chiéu hom, né sing dd va kém sire i, vi bily gidr dnh
sing mal l&i gidi chéo, cho nén phdi thiu qua ohirsg
I¢p khong-khi déc hon gié trra; béri ddy khong con
sing bach va di bat sire di.

Bdt thdu minh-thé c6 cbé lam mot 1&m rit mbag
ohu 1o gidy, thi 4nh séng cling chi®u qua duge it
nhidu. B ddy ta ludn ring: céc vat-chit dién thdu
dnh sing, chi khic nbau gidy mdng ma thoi.

29, — Quang-tuyén truyén ra cir dudng nio?—
Direclion des rayons lumineux.

Anh sang tod rachung quank ngudn sing di edc phia ma
dwéng di thi rdt thing. —a} anh sang tod ra d cdac phia.

¥4y c¢6 thdp cdi dén dé trén bin trong mot budng,
bao nhi‘u ngudi ngdi chung quanh han dida thiy sing
cA, thé thi bift ngudn dnh sing chifu ra chunz quanh
minh phirag tia sdng di cic phia — &) Quang-tuyén
di dwirng rdt thing. Thi-du: § trong budng 18i { Hink 26).

Cir due
mdt 13 uhd
cho 4anh
sang mal
I chidu
vao, thinba
¢c6 hui ¢

trong
budng, thi
ia sé tbdy
% quog




thing. Ta dd biét ring: chung quanh nguda quang ¢é
nhirng tia sing chifu rdt thing dwdog, nay ta duc
mdt 16 trom con & trong tuwirng doi-dign vudi mot vat
& ngodi; rdi & trong budng, ta dit mot t& gidy tedng
trwede 18 nbd, thi s& thdyv trong tr gidy trding c6 hinh
vil & ngodi, thi du: tn linch. Nhwog hinh tén linb
nguge, ¥i quang-tuyén tir trén dda téo linh chidu
thing xudng 18 nhd, lai quang-tuy@n tir dudi chin
linh chiéu thing lén 1. Hai quang-tuy&n dy khi da
qua 18 rdi, thi Jai ewr thing dudngy minh ma di
Quang-luyén ¢ dui chan linh et chidu thdng lén ma
in vao té gily, nén hinh chin t@n linh & trén; codn
quang-tuyén & trén ddu linh eir chidu thing xudng
dudi ma ciing in vae t& gidy dy, uén hinh ddu tén
linh & dwdi. Cac quang-tuyén khie ciing nhw vay,
cho nén thianh ra hinh tén linh nguwoe.

Nota.—Ld
thing hudng [P
t6i phdi oho FES
hep, mdai e _
diroe  viée; DRSS
no rong qui DEEES
nhwr cira s S
con. Lthi}
chiing ¢6 in &
bhinh gi.—Ld |
v ¢6 hinh
tron, hinh hinh 27
vaong, thi chdng hé gi: anh-sing mat 1&i than qua 13
nhd vén in hinh trén. — Mudn thir nghidm, thi re.
Hi&y xem trong vieorn [ Hinh 27 rdin cdy efl, ngank
J4 hop nhau, thi duhi-sing mat Lol gidr traa gidi xudng
d41 difu in hinh tron cd.




30,—VIL.—Béx6 oxx (ombre): Boxc-sust (Pénombre):

1. Bing-den. -
—Khi dnh-séng
gip hilt - thdu-
minh-thé¢ dion
lai, thi ding
sau bt -thiu- hink 28
minh - thé cé _
mdt noi 10
hdn, thi du BE8
(Hinh 28) CEEmratiaRe
Car den S soi B
vaomin trdug 7S
Q P; gid nhir§
& quiing gifra
cai dén vi van ~5a
co dat mot cai hink 29
bdu g8 M, 1a vat khong thiu sy sing, thi thiy ding sau
cii bdu gd, & gifra mdn tring, ¢6 mot noi 16i khong co
quang-tayén nao soi, dy la ling-den ‘ombre ).

2, — Bdng-nhat i nui bi-chién &nh-sing it nhiéu
vdy cho nén khong sing, ma cing khding tdi hdn.
Hink 29°. Co cii dén S cbifu quang-tuyén dén man-
rinz O P; & ghira quing cdi dén vi man-trdng dit
qui bdo & M N, ld vat khong thiun sir sing, thiy &
gira widn-tring mdt phdn téi hiin G N, nhue d& néi
trirde pdyy com chung quanh phdn 16i 4y cé mot qudng
G-D H-C sing it vAy, vi phdn Ay khong chiu cic tia
saog hbi dén phat ra, mot bi chiéu mily anb-sing ma
thdi; cho nén khoong t6i hdin nhir phdn giira. Qudng
séng it nhidu &y bi chiu dnh-séng di dwréng thdng
tr L H, md khing chiu dub-sdng theo duréng tir s ¢,
vi 1€ Ay (G il vAy, dy la bing-nhat | Pénombre .

§




31.—VIlI.—Quaxe 10c 8d.—Vitesse de la lumiére.—
Ngudi ta di tinh Quang di 300.000 kilometres trong
vong mot gily déng hé, cén kém dign nhiéu, vi dido
di 480.000 kilometres, trong vong mat gidy. Ay vay
quang tir mat l&i mat do 8 phat 8 gidy ddng hé, mdi
d€o dat xa mit 1éi hon 150 tridn kilomeétres. Gid nhar
cé xe hod chay trong vong mél gidy GO kilométres, ma
chay tir mat I Jdé&n qud dat, thi phai chay 342 ndm,
mdi Gi. Sy sdng cdc ngdi sao dinh-tinh con mét trong
nom dwee, mdt hon 3 ndm, mdéi dén ta, vi nhirng sao
iy xa qud ddt hon mat 1oi gdp 206, 265 ldn. (6 nha
Thign-vin noi ring: c6 midy ngdi sao xa qui-ddl dé€n
nd1 sir sdng cdc sao fy, gidi tir lao-thién l4p dia, bay
gid méi dén ta; ma co 1& dodn lgi cé sao chwra kip gidt
sdng d&n ta, thi hiét nd xa la dudng ndo!

32. = IX. — Quaxs v17¢c nb. —Intlensité de la Jlumiére.
—Quang-tuyén udng, nhat khic nhau tdyv nguin sing
xa gdn la thé ndo. Thi-du: ngudn giii quang-luyén
xa zdp 2, thi quang-tuyén ndng nhat kém lye di gép 4;
ngubn giii quang-tny&n xa gip 3, thi quang-tuyén
bot Iye gidp 9; ngudn gqnang-tuy€n xa glip 4, thi
quang-tuvén bdt lye gdp 16: cir mye &y mii. Coé
mudn thir nghiém thi dung. Quang-da-biéu (Photométre,
(Hinh 30

Trén bin
cing mol
tim val
tring V;
ding trurdc
tim vAi Ay |
cdch xa mét |
ftcimedygd | "X
m, lda vat hinh 30
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khéng thfu sy sing qua. — Mot bén, ddng trurde ban,
dit cAy nén B cach cdy gd xa dé moét thuoe tay. Bén
kir cing ding trude ban, diat chin nén e¢6 4 ngon
cdy sip hing A va cich cdy gb xa cling 40 mdt thwde
tdy. Vav cdé thap bdy nhiéu cdy nén, thi thdy bing
cdy gd mn gifi vao tdm vA1 irilng V. Bin cdy uén B,
nhat sing; bdn cdy 4 ngon A, thi sing that khiong
¢6 hong. Co dich cdy nén 4 ngon A ra xa cho dé&n khi
thily bai bong vao tdm vAi V Nhat diéu nhau, réi do,
thi thdy nd xa hon cdy nén B gip 2 ldn. Bin ddy ludn
ring: 4 cdy nén xa 2 thudc cé sure soi bing mot cdy
nén xa mdt thurde, y nhr da néi vira réi.

33. — X. — Coxc mBv vAT-THE 1AM RA & NOI ANH-BANG.
— Action des corps sur la lumidre.

Anh sing gip phdi bdt thdu minh thé, thi phan ra ldm
hai: mOt phin phdi vt hat 1dy, mot phin phdn -chidu
‘réfléchie). Anh-sdng gap thdu mink thé; a) cé dnh-séng
phdi vat hat W&y {(edr thu ldy nhiéu it ;'t}‘y tinh nd va tiy
nd gidy mdng) Vay miit kinh gidy, khdng sing wdy, vi
thiy -tinh gidy dd thu ldy nhidu 4nh-sing; 4 ) co 4nh-
sing phdn-chidu; ) lai ¢6 dnh-sing gdy khic, chdng con
theo thdng dwdng, mdt di cong lai [ Réfraction .

CAU HOL

Diu chung v€ dnh-sdng.
{. — Sy shng la di gi? L& séng-thuyét vé syr sing?
2. — Quang-tuyéo, quang-bal 1a lam ss0?
3. — Ngubn &nh-sang tai ddu?
4 — C&ﬂ vat lhu ldy &nh-siang pbén ra lam mdy thir?
5. — Quang-luyén Lruyén ra cir duwdrng nao?
6. — Bdong-den, bong-nhat la Jam sao?
T, -—Quang chi 16¢-dd, quang chi t6e-lyro, quang-do-bidu
A lam sao?
8. — Val-lh¢ odp ur quang chi tae-dung?




SV q—

BPOAN THU IL

Quang phan xa. ( Réflecion de la lumiére).
Phan-quang-kinh, [ Miroirs).

Bify T 1.

Quang-phan-xa. — Béflexion de lu lumiére.

34.—1.—Quaxe-puAx-x4 1} Liw sa0?—Khi nio quang-
tuy€n gidi vao mat kinh, mit nuwdce hay la vao mot manh
kim-loai di danh béog, thi né gifi lai cir mél dwing
nhit dinh; quang-tuyén gidi vio mat-kinh léch vudi
miit kinh &y thé ndo, thi quang-tuy&n miit-kinh gidi
lai cting ldch vudi mat-kinh thé Xy, dy {d quang phdn-
za (phdn chitu).

Cé dat cai
binh-dién-
kink { mirot
plan) tréy 88
ban trong ¥
budng-tdi ERIESNEE
md thir thi (A

rd lam TEEETE
(Hin® 31) GESEEN
Quang-tuyén & 55
di qua cdi |3 SRESERE
thing nhé C, ¥%
giki vao
binh-di¢ n-
kiah D, rdi

P':::'“:;f“ hinh 31




duing B. Hai quang-tuyén hai dirdng didu thiy rs.
Néu dem qud roi dong trén binh-didn-kinbh noi D |a
chinh chd hai quang-tuyén gip nhan, thi thdy hai gidc
hai bé¢n nhfit dinh 12 bing nhan. Gide C D A |14 ca-gidc
(angle d’incidence); giac A D B la phdn-gidc " angle de
réflexion . Cho dwrge chirng-nghidm hai gide C D A,
A D B bing nhau hdn ngudi ta d& ch€ ra mot vong
déng phan 80 d¢ nira phdn tren, va 90 d8 mira phdn
dudi, réi ding vao cOt bén [Hink 32]. Bang sau lung
vong ddng lip hai thwrde 1 r, P

¢6 thé dich lén xubng cho tidn; |
& ddn 2 thwroc &y dat hai dng
nhd 1 E quay theo thirde : & no
N ¢6 binh-di¢n-kinh nhé, & gifra
vong déng noi mciog diat mat
binh-didn-kinh nhé.

Vay quang - toy&n mil - léi
gidii vao binh-didn-kinh V. qua
Ong nhd i, dén binh-dién-kinh
m, rdi phin-chiéu Ién qua dng
nhd E; cé xem Jidn ihdy quang-
luyén. Poan tinh d0 sd trén
vong déng ma bift gidc A m B
bao nhiéu dg, thi gide A m C o
cing bfy nhicu do. Av la hinh 32
chirng rd hai gmang-tuyén theo dudng diéu nhau,
chding c6 chéch-lach ciing chdng ¢6 tan lod chit nio.

[[. — Cic cixe vAT €6 LA cno QuANG-TOUVEN paAx-cmify
NHU NHAU CHANG ?

35, — Quang-tuy8n gidi vio vdt ¢d mdt nhdn, nhu
thiy-tinh, khong phdn-chifu didu nhau vd c6 qnang-
tuy#n phe'u vt thu 18y nbidu it tay vat. Vat gidi
quang-tuy€n lai hon c¢d la ving, bac, thiy-tinh;
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quang-tuyén gap Thdu-mink-thé, thi phdn-chiéu it;
quang-tuyén gidi vdo vat sdc-den, thi khong phdn-chiéu.

2. — Quang-tuy€n gidi vao vat ¢é mdt cdng phing-
nhin, thi phdn-chi€u ldm lim. Quang-tuyén gidi theo
dudong thing hay la chéo, thi ciing phdn-chiéun khéc
nhav. Thi-du: ¢6 ldy & gidy tring dé trurde ngon cdy
pén chiy: néu gidng thdng 4dnh-sing, thi dnh-séng
phdn-chiéu lén twdng vich it nhidu ; bing ¢6 nghitng
to gidy, thidanh-sing phdn-chi®u lén nhiéu va soi tuwdng
vach ré hon 1A cdy nén.

3. — Quang-tuvén gifi vao vat co mat-nkdn, nhr
thuy-tinh, thi phdn-chiéu eir mye da chi trén pay;
con quang-luyén gifdi vao vat khing 6 mat-nhdn, thi
né ching con phdn-chi®u er dwéng thing, ben li tan
ra, khong cr mot chi€u vhwr nhau, think phd-cdp
quang-tuyén [ lumiére diffuse . Thi-du: quang-tuvén
mat 1di gqna 18 thing budng 16i [ Hink 31 ) giai vio
mit ban nhin nhur thiy-tinh rdi phdn-chiu lén eir
dudng D B, cie chd khic khing cé quang - tuyén.
Nhurog gid nhur quang-tuy&n mit 1 gua 18 thing ma
gidil vio ban khong nhin hay la vao hon da nhidu khia.
thi quang-tuyén difu tan ra, tur bé diéa cé quang-tuyén.
vi bin dé& ¢6 noi 16i noi lom khong birng: chd 16i chd
I6m diéu c6 mit cd, cho nén lim cho quang-tuyén
phdn-chi®u nhiéu noi va sy sdng tan ra nhidu noi.
chdng phdi ]a pbdn-chifu lén mot dwéong nhur trude.

bifv e 2.
Phan-quang-kinh. — Miroirs.

36. — 1. — PuAN-guaNe cm kixw LA Liw sao?—Phdn-
quang-chi-kinh la mét tdm thay-linh nhia da 14y thiy-



ngin pha ldn vudi (hi€e hay I& bac ma tring vao mot
mit, phdn-quang-chi-kinh lam cho quang- l.u]t'fn gidi
vio ddy phdn-chiéu lén e duwoug thang va in hinh
turgng nhian vat.

1. — Co Miy Tuw? Pldn-quang-cli-kink pldn ra lam
2 thar : Bin'-dién-kinh va chda-dién-kinh.

37_—§ I_—Binh-dién-kinh_ — Mirotrs pfrfﬂ.&'.

Bing-més-kisn la tAm kinh mat bing, nguwai ta hay
ding mwa xem twgng winh. Né lam che quang-tuyén
gidi vao, phAn-chiéu lén eing iu hinh vit rd, ching
phdi béri tai thdy-tinh, vi v@n thay-tinh la thdu-minh-
thé, mdt béri tai thdyv-ngan va thife bac la bit-thdu-
minh-theé.

Binh-dién-kinh in hinh nphdn vdt thé ndao!—u Co
dat cdy lIFu trurdre binh-dién-kinh Hulff 33 thi quany-
tuy€n ngon cdy nén gidi vao mat binh-didn-kinh, réi
phdn-chiu l¢n mét, cho nén con o
mit thiy tuwong cdy néo trong §
m§t kioh cir theo quang-tuyén
mit kioh gidi lai v& trgug-cdy 38
nén tem thiy ddang sau binh- §§
dign - kinh va za cling bing F§
chinh cdy nén dd dat truode PR
bioh -dién - kinh. — 4 Twgng FHEE
binh-di¢n-kinh ddi ngang vudi B
cdy nén & ngodi, ma bén hiru [§E5
thanh ra bén td, bén W& thanh (¥
ra bén hiu, Vi lé Ay khi minh
dirng trude mat-kinh ma zio
tay hiru lén, thi trong binh-
didn-kinh twong xem ra gis
tay ti lan.

hinh 33
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¢) Twrong nhan-vQt trong binh-dién-kinh la do-
tweng (image virtuelle', nghla la trong khong cé that
sy nhir con mit trdng thdv. —Thi du [Hink 33). Con
mét thily trgng edy nén xem ra nhwr ¢6 ding san mat
binh-di¢n-kinh. nhwng that sy chang cé sy gi dang
sau mit gwong, thi khong co the chin [y hrgog dy vio
& gidy.

3. —bixe KE taby-nisn, cic Tulv-wise-ted Kuic co
LAM CHO QUANG-TUYEN pHAN-CHIET CHANG ?

38.—Céc thdu-minii-tHé diéu lam cho quang-tuyén
phdn-chidu. Thi-du: sy la thidy hiln-minh ¢ nei binh-
dién-kinh, thi cing lhdy trén mat nwee nhe vdy. Co
trong vao cdi thung ddy nwoe trong sach, thi thidy hinh
twrong minh trong nirde cich vé ldm ciing nhar trong
binh-dizn-kinh vay. Ay la dfu té newde lam cho quang-
tuyén phin-clhiéu.

Lai ldc o
di qua bo g s
sOng-ao ddm Eg
ciing thidy AN
hinh tuwgng ERECME
cdy cdi nhi S
gdo diy in 08
vao  ftrong F&

twong et
nguwge. hinh 3%

( Hinh 34 vi quang-tuyén ngon cdy c8i, née nha, gidi

vio mit nirde. réi phdn-chi®u tir mil nude én dén

mél ngudi xem.
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Vay nhur d& néi trude, con mét theo quang-tuyé&n
phdn-chi€u lén, biri ddy thily ngon cdy, nic nha Tudng
dwdi va gdc edy cang thém nha ln trén mal nurée

Cac gibog phi-vdl vhie khong - khi ciing ¢6 gidi
quang-tuvén lai, nhirng {1 vay.

39.—§ IL. — Chau-didn-kinh. — Miroirs courbes.

. —Cuio-pigs-Kisg
cO 2 thir: mdt thir co _
mdt - matldi - ya (ddt- R IR o |
chdu-dién-kinh ) (mi- S — e 5
roirs converes', & NoE
gitra gidy - g6, chung e
quanh mdng; mdot MRS A
thir mdt mdt lim vao: Ao cuiv mgN-gixu ( muroirs
coneaves | & gitra mbéng, chung - quanh gidy. — ¢lidu-
dién-kinh qidng nhw mot pldn cit vien-bdu, vi 1@
Av, zoi 1a chan M N. (Hinh 35). 0 nui ¢ la loan
khite trung-tdm | centre de courbature, la ban-kink nhé
chdvw-didn-kinh . Comn noi A | chinh gadea mat-kinh,
| cantre de figure .

Quang-tuy&n L A di qua Loan-khie trung lam ¢ dén
chd A, la chinh gitra mat kinh, thi la chi-rruc | are
principal |, quang-tuyén khic H B G D di vdo chau-
didn - kinh, ma khong di qua loan - khie trung tim,
la phi-truc | axe secondaire | Civ d&v thi i bidt chan-
dién-kinh chl c6 mét chi-true, mi ¢é nhidn pho-true.

40, — Il. — Cuix-guane-1in. [Foyer principal). (Coxg-
NeOT -Quane =Tim. [ Foyer conjugué'; mU-io QUANG=TAM.
" Foyer virtuel ).

a ) Chdn-quang-tdmn. Khi ¢6 quang-tuvén & xa Il B,
G D di ngang chi-truc L A gidi vdo fo-chdu-dién-kinh,
1A kinh e¢6 mat 16m vao (miroir concave) M N (Hinh 35),
thi quang-luyén phdn-chiéu cir dwéng BT, D F; hai




quang-tuyén dy hop nhau & noi F. Vay chd F la chdn-
quang-tdm; no & {rén chi-truc, & quiang gitra bén-
kinh C A.

b | Cong - ngot - quang ~tdm. Khi ngnén quang phét
guang-inyén L K, L1 khing di ngang vudi quang-tuyén
chi true L A Hinh 36
thi quang-tuyén L K, L [ giai
vao do chdu ditn - kinh, réi
phan-chiéa cir hang k I, I 1,
vda hai quang -tuyén dy gip
nhau & nei L Viay chd 1 14
cong=ngot guang=tdm. Chd &y
& teén chi-truc L A, & quiing sinn
gitra chdn-quang -tam ¥ va loan-khiie trung - tdm c
( centre de courbature |.

Nota.—a) Ngubn quang L cang za Loan - khic
trung-tdm ¢, 1hi cong-ngdt quang-lam | cing gdn
chan-quang-tam F.— &) Ngudn quang L cing gdn
loan-khie trung-tdm ¢, thi cong-ngdt quang-tim | xa
chin-quang-tdm F va cing gdn loan-khic trong-tam
¢.—c¢) Ngudn quang L & chinli-n7i Loan-khae trung-tAm
c¢. thi cong-ngdt quang-tdm | eiing & chinh chd loan-
knoc trung-tam c.

¢ ) Hu-ao-quang-tdm. Khi ngubn-quang L dit &
gitra do-chdu-dién-kinh M N vi _
chan-quang-tam F (Hink 37), thi
quang-tuyén L M, L N, gidi vio §
miit kinh, réi phdn-chiéu cir hang
M E, N H, ma haj quang-tuyén &y
khiong gap nhau dwaee; cho nén
khéng ¢6 quang-tAim nhir trirce,
nhirng thiy tirong ngudn-quang in ddng sau dochdu-
dién-kinh & noi |, ld chinh chd twgng quang-luyén

hinh 37
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phan-chi€u cir hing M E, N Il gdp nhau ding sau mit
guwong. Viy chd 1 la kie-do quang-tdm.

41, —1Il.— Ao-cuiv-pien xixn (les miroirs concaves)
in tweng thé ndo?!—Ao-chan-dién-kinh, nghia ld [gu'dng
¢6 mat lom vdo, in: a) chdn-twong { image réelle | nhd
hay la lén, nhwng ni ngwee; b} hw-do-twoeng (image
virtuelle ) lin va rudi.

4. — Ao -chdu-dién-kink in chdin-twong, lon nho,
nlueng ngwaoe. Khi nguén-quang & xa, thi quang-tuyén
giii vio mit gwong, rdi 2iai lai ( phdr-chiéu | cir hing
hop nhau ek & noi F, la chdn-guang-tdm | Foyer princi-
pal}. Thidu
Hinh 38 .
a] (6 oba
thé & xa;
cde dnh-
sing nha
tha &Ry
gidi vao
guwong  co
mil Jédm
vao, mdt
nguwdi cdm 2
trong tay, hinh 55
rbi né phdn-chifu [ gidi {ui) ¢ir bdng gap nhau ¢ noa
chdn-guang-tdm. Gid nhu cé diit to gifly tring & chink
chd dy, thi thiy chan-twgng nha thér in vdo to gidy dy.
Chan-tirgog &y nhd va nguoe.

6) Gid nhu cé val gi gdn hon, song & ngodi loan-
khdae trung-tdm ¢ { kdy xem kink 36 ), thi &nh-séng vat
Ay in chan-lwong & aoi cong-ngit-quang-tdm 1 [ foyer
conjuqué | ma chan-tugng Ay isn hon hinh trudc va
nguwore.

-,
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¢, Lai ndu co vat gi & chink loan-kivic trung-tdm
¢, thi quang-toyén gidi vio gwong cé miat lém vao
(Hink 39 véi gidi lai  phein-
chiéu, va in chin-twong
to bang vt Song o :If_ﬂ
val dy « khodnyg gitia loan-
khie trung-tdm ¢ va chan-
quang-tam ¥, thi in chan- hinh 39
twong (on hon vdt & ngoii Loan-khie trung-tam. San
hét, nén e6 dat vat 4y & chinh gita chin-quang-tdm
2. F, thi khing co tieang gi.

Vil sao chdn-twong in ngwee? — Cho dé& hidu sy
fiy, thi hiy xem (Hink 38) thi thily dnb-sing bdi ngon
thip nha tho giii vao do-chdu-didn-kinh, réi zidi lai
phdan-chi€u | dén phin duwdi & gidy lrdnz: con donl-
sing chin nha thé gidi vio gwong ¢é6 mat lom vao, réi
gidi lai 1&n teén & gidy. Cho nén do-clhdu-ditn-kinh in
chdn twong ngreae thi ching la gi.

2] Ao-chdu dién-kinl cung in do-turng image vir-
tuell e ma lur-ao-t warng dy lirn var xusi.

Khi ¢o
vat gi @
khodng

1
chan-
quang-

tim cua
& ir«n L‘:’
cO mal
lom vao,
thi no in
bir-do- funh 40

twgng lon hen vdt nhién va twgng Ay zusi, xem




ra nhur c¢é6 ding sav mit guong, v nhor di thdy
vé tugng trong binh-dién-kinh (miroir plan). N6 in
lwgng thé nay; (Hink 40 ). (6 nguwai dirng teuwde
gwong mat lom vao, ¢ Lhodng gidta chdn-quang-tdm
¥, va mdat grweong, thi Anh-sing tir trdn a, va lir cim b,
zifli vao mat gwong, roi tir mit gwong gidi lai (phdn-
chifu) dén con mit nguwdi trong xem, cho nén ngrdi
thdy twong minh eir doh-sing did phan-chiu tir mit
guong dén noi A va noi B, ma he-do-twong Ay lén
mad tudi cing xem ra dd ¢6 & dang sau mat gwong
mot it.

42. — V. — DOT-CHAU-DIEN-KINE 1N ANW-TUONG Li TR
NA0? [mirotrs convexes | —
Gurorng mat 19 ra in le-do-
twerng (image vertuelle) xem
ra di c6 & ding san mil
guwong. Thi du (Hink 41,
f?, GiA nhie ¢o ngtrfri hiinnh 41
dirng truwde dot-chan-didn-
kinh, ia mol thir guwong ¢o
mit 1éi ra, md dirng noi
A B, thi danh-sing tr A B
gilli vao mit guwong, rdi bir
ddy phin -chidu ( gidi -lai |
cho d€n mat ngudi co
Anh-twrong minh. Cho nén
ngudl &y thay tuweng minh
eir dnh-séng gidi lai Wr mat
guwong cho dén mat minh.
\NOn /ne-do-tuwang nhd va
rudt cing xem ra c6 that é&
dang sau mat-kinh. hinh %2
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CAU HOL.

1. QuaNG cul PRAN-XA.
1. — Quang-chi phdo-xa la di g1?
=, — Gic gidpg val o6 lam cho quang-luyén phin-
chifu nhu nhau ehing?
I1. PrAN-QUANG-KINH.
|.— Phan-quang-kioh l& di gi? CO miy Lhir?
2. — Binh-dién-kinh la thé nao? in hinh nhin val
thé nao?
3, — Birng ké Lhiiy-tink, thau-ruinh-1hé khac ¢6 lam
cho quang-luyén phin-chiéu chidopg?
4. — Cbau-di¢n-kinh la Lhé nao? Chd-lruc, pho-true
I di gi?
9= Chan-quang-ldm, cong-ngdl (quang-dm, hw-ao-
. quang-tdm & di e1?
6. — Ao-chdu ditn-kinh thé ndo? in hinh ndo? Sao
chdn lurgng ngure?
7. — Bot-chdu digén-kinh thé nio? in hinh luwgng nao?

BOAN THU 111,

Qumg.khuit-ﬁéti;tiﬂft'ﬂiug g'tfy'ﬂ'fuh'}. {Hf’jfrﬂt:ﬂ'ﬂﬂ de
{a lumiére). Nh&n-kinh (Lentilles) — Nh&n-kinh chi
{rng-dung trong chicéu-anh-dang va dén soi cira biln,
(Applications des lentilles; La lanterne a projections,
Phares). Tam-ling-kinh (Les prismes).

Pifu Ted 1.

Quasc sueit-nifr (ank-sang gdy khiie|. — Béfraction
de {a Lumiére.

43. — 1. — Quane suviv - 1€t Li 1A% 530 ? — Quang-
luyén ta za e tu khinh nhdp trong tdt-cdn, nghla
1A dianh-séng thiu gqua 2 vat {rong-sudt thdu sy sing



W f

khéc nhan, thi né chdng con theo thdng dwge, mdt cong
di nhiwr thé 1A né dd bé di, nhu cdi
¢que cAm xién vdo nwdée tromg hinh
nhuwr gdy, Ry la anh sang gdy khie
_quang chi khudit-tiér . Thi du:
(Hinh 43 -

Quang-tuyén L qua khong-khi,
thi theo thAng duwdng L R cho dén
mét nurde A R, réi gifii vao nuwrde,
thi né cong di cir duwdng R D, vi hinh 43
khong-khi va nuwdée la bai vat thiiu sy sing khéc nhau.
Aoh-sing L R | dnl-sang gidi vao, [ ra-tuyén.rayon
incident | va anh-sing R D 14 dnh-sdng gdy ra’tifl-quang-
tuyé n.rayon réfracté).—Hang doe P P' 1¢n xulng thing
chinh chd dAoh-sdng L gidi vAo miit nwde goi la tia chinh
gitta (normale) Géc L R P 1d za gidc (angle d’incidence)
va géc D R P’ 1A tét-guang-gide | angle de véfraction ).

Nota.— HEé dinh-sdng gidi vao lhdng o haog P P,
thi né cir thing diréng cho dén 1, né khdng chéo bin
ndo. Anh-séng gidi vao e dudng lech, thi mai gy
khiac ma thai.

44, — II. — Coxg-meo sd1 Axm-sixe oly gulc ¥i Ry —
Effets de la réfraction simple.

Anh-séng ¢6 thee thdng
dwdng, ta thiy vit chinh chd
né &, nhirng dnh-séng cé gdy
khic, thl khong con thiy vat
r ¢hd no &, b&n # nai khdc
ewr theo anh-sang gdy khie
vao dén miét ta. Thi du
Hink 44). C6 mdt déng xu i
duwdi ddy binh khing dyng nwde; mit ta & chd A
phdi ihinh binh khufit ddng xu di, kbhéng thdy né
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dirge. Nhurng ¢6 d6 mwrde trong sach vao binh, thi
ta ciing tring thiy ddéng xu, vi anh-sdng & chd déng
xu ra d*n mit nwde réi n6 gdy khac di cir hang B A
m& vao con mit; mit trong thiy déng xu bhiah nhw
¢6 & chd B.— Ta chiu Jiy doli-sing gdy khic lam vay
vado con mil, ngd li ngay thing, thi ciing trong mit
lii eir bing thing tir con mét ta wa di, cho uén trong
sai. teong ldm, kbi thi coi mat )i & chd niy, ma hod
ra né « chd kbic; khi thi coi né Ié6n hon hay la nhd
hoa thy nghi.

45, — [lI. — VAT uay LAw cuo AXH-SiNG GAY KHUOC. —
Corps réfringents.

Gic thfu-minh-thé  ecorps transparents | khong lam
cho dnh-sing giv khic nhw nhan cA; dnh-sing qua
vdt ré chay, thi gdy khiac nhiéu. Thi-du: dnh-sing than
qua nwrage von chira Thay-kbi, 1a vat bay chav, thi gdy
khice nhidu. — Anh-sing ¢é xién vao rwowu Lira, rirgu
manh va cdc thir ddu hod, thi gdy khic niidu hien la
vao trong nwde, vi nhirng gidng &v chira Thdy-khi,
Thin-khi la nhirng vat hay chav ldm. Nhit 1a dnh-sing
Xitn vao Lim-cwrng-thach, thi gdy khitc hon cd. vi
kim-cirong-thach chira nguyén Than-khi. Cic vat lam
cho dnh-sing khiug theo thing duwdng, mot di eong.
thi goi & vdt lam cho anh-sing gdy khie. Cic gidng
phii-¢dt ciing lim cho dnh-sing gdy khic. song it vay.

46. — IV, — Bisxu-Lvdr vé quane-guvit-Tifr. — Lot de
{a réfraction de {a {umiére.

Anh-sing «ién vdo val Thdu swe sang, thi gdy khac
eir mit myc ohdt dinh chdng dbi chdng kv & dav.
mién la eling mdt vat, cho nén goe dnh-sdng gidi vao
( za gidc ) vd gée dnh-sing gdv khie [ t1€t-guang-gidc )
d4 sd nhiwe nhau. Thi du (Hink 43). Anh-sing L R giAi
vdo nwdc, thi gdy khie cir hdng R D, thi dd & thanh
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Paris hay 14 thinh Ha-ngi, Bic-kinh, géc L R P v8n cé
43 do, va goc D R P’ v8n co 40 do.
47.—N.—(CrUNe Nonigw uaNG-KRUAT TIET.—Exzpérience
de ré/raction de la {umiére.
C6 nhidu céch thir nghidm té:
). Trong budng t6i (Hinh 45)
d& khoét mdt 13 nhd dé 4nh-
sing mit 1o di qua ma gif
vao mitt nwde chira trong
binh thdy-tinh, thdy 4nh-sing
xitn vdo nwde gly khic er
hiang chéo. — Cé rie cat vdo
nuwée trong binh, thdy dnh-
sing gy khic ra hon nira.—
2. Ldy chdu gi ( Hink 44
dé mdt hao bae vio, rdi lui
lai mot bude, di cho con miit hinh 45
khong con trong thdy hio bac nira; réi 46 nir¢e vio chdu
cho ddy, lién thiy hao hac rd rang: di minh vidn ding
vén mdt noi va hao bac viln & nui teirde. Wi tai anh-sang
gdy kbdc, mit theo Aoh-séng mdi trong 1hay lam vy.
Bi ddy Indn réng; 1ai dnh-sing gdv khic ma mit
ngwdi ta theo 4nh-sdng gdy khde 1am vy hoi ra nhidu
khi ngurdi ta trdng sai, trong nhdm.—Thidu ' Hinh 46,
Cim cdi que thing xitn vio
nirge mi xem, thi thiy hinh gdv
nhu thé 1a dd gdy that. — Mat
trdng sai lam véy, vi theo dnh-
sing gdy-khic trong nuwdie. —
Cing vi moét 18 dy trdng xem
lbng sdng, thdy od nong do 3
thirde tay, nhurng that noé sau
hoen nhidu. — Lai ( Hinkh 47)




chung quanh dia cdu co ahirng lép khong-khi gidy 4§
T0 kilométres; nhirng lop zdn din-cdu thi die, nhirng
l1dp khi cao,
thi lodng
hon nhiéu.
Yav b&i
nhirng |&p
khong - khi §§
khéng dac |
loAing dién
nhau, thi
dnh-sdng
mit-loi  di
qua, ciing : hinh &;
gly khic kbdc nbau. Anh-sing thiu qua nhirag lop
khong-khi gdn dia-cdu, la nhirng lop die, thi gdy khac
nhidn hon. Vi 1€ dy ban sing, ldae mit lén chua moe
lén trén nhdon-gi¢i, va ban chidu, lac mat gidi vira lin
xuéng dudi nhdn-gidi, 4nh-sing di qua nhirng lép
khong-khi déac, thi gy khac nhiéu dén ndi, dit mat-ldi
chira moc 1én hay la di lin xudng rdi, md nguai ta
vin thidy né Ieén nhdo-gidi.

48. — Yl. — Kni-snirx-cAxn. — Le mirage.

Khi-nh#n-cdnh I muc ngd-thi (lusion d’optique’
rii la ling xdy ra trong nhirng wién néng ldm va
nhidn cit nhuo trong han-hdt Sakara | désert du
Sahkara) trong phwong Africa, lam che ké di qua
nhirng noi &y trong thidy cdy ebi cé tugng nguge
ngang trurdc mit minh, nhung cing di déan gén,
thi né cidng xa. Phép la nay xdy ra nhu thé ndy:
BM vi mién 4y rft néng, thi nhirng lép khdng-khi
dp mit d4t ciing r&t ndéng, cho nén loing l&m:
edn nhirng 1ép khong-khi cao hon, néng khing bing:
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cho nén ué gidy dic hon. Vay dnh-sing ngon cdy cbi
Hink 48 Qi ' ‘
qua L p
khong-khi .
gidy méng
khac nhau,
thi gidv-khae
ra, ma én j
mit  ngwdn SR
la. Ngudi ta W
irdng danh- hinh 48

sing di gdy-khue, cho nen thiy cdy edi ngwoe durdi
mat dat cat.

BiEr Tud 2.

NGNS -KINH "LENTILLES . — NHTN - Kml CHI
UNG-DUNG TRONG CHIEU-ANH-BING, VA DEN S0I
CU'A BIEN. — APPLICATION DES LENTILLES: LAN-
TERNE A PROJECTIONS, LES PHARES.

§ 1.— Nh&n-kinh. — Les Lentilles.

49, — 1. — Nu&x-gixe A lhi kinh cé hai mat. Né
phan ra lam hai thir: 4 tu-guang-kink. | Lentitles con-
vergentes| ¢6 mdt hay ld cd hai mitl 18i ra, & gitra gidy,
chung-quanh mdng nhiw nhén-kinh A B C (Hink 49 -
2) tan-guang-kinh Lentilles divergentes c6 mot hav 1a cd
hai mat l6m vio, & gidra -

& & ] ’ ’ v
méng, chung-quranh
gily nhu nhén-kinh D !
EF "Hink 30) I]'dih. ‘ ( I [(
chi :u-t hai kinh A va

D, réi eir didy ma xéi v& _
\ e o
cie thic Nhn-kinh. tnh 49, hinh 50



50.— A.— Ty-gvane xa&x-kine (Hinh 51) gidng nbir
hai cdi vitn-bifu &n vdo nhau R S. Hai mit kinh ¢6 bai
Loan - khitc-trung-tdm
(centre de courbature)
& chd ¢ va ¢’; con
trung-tdm-kinh
(centre optique; {r chd
o. Bwrong sing thdng
di gna trung-tdw - i
kinh ¢ D, thi goi Ja hinh 51
chink-truc hay 14 efat -truc ( aze principal ) ya nhirng
dirdng sing di giong vudi chi-true, 1a hinh hinh-dao,
goi la Phd-triec 'are secondaire. Ny da hidw 16 chii-truc,
chl c6 mét; con phé-true, thi cé nhiéu.

Chdn - quang - tdm | Foyer prinvipal | —Cong - ngd!
quang-tdm | foyer ronjugué|.— Hw-do quang-tdn
( foyer virtuel ).

§ ) Cmix-graxc-1in.
Khi dnh-séng L B
(Hink 52 ) di giong
vudi chiu-truec M N gidi
vao tu-quang-kinh co
2 mit 16i ra | Lardng-
ddt-kink ; bironveres),
lde n6 mdi vao tu-quang-kinh, thi di cong gdy khae;
lgi lic ra khodi tu-yquang-kinh ciing gdy khéc nira
eir hing D F, réi gap chi-truc & noi F. Vay chd F la
chinh chd tu sing la chdn-quang-tdam | foyer principal |,
Cée dnh-séng di gidng vudi dnh-sing chi-truc, cAng xa
chi-true, thi gdy khie cdng nhién, cing gdo chd-truc.
thi gy khac cing it, cho nén nd gép nhau hét & noi
F, thqt ld chd lu séng.

2 | Cong-NGdT YraNG-TAM Fayer conjugué) (Hinh 53 .




Khi ngudn quang L dal gdn ma con & ngodi chein-
quang-tam F, thi inh-sing gidi vao kinh bai mit tu
sing vi gdy khae
lde né vao nhin-
kinh. Cée dnh-
sing da gdy khac
gap nhau & noi
dang san nhén-
kinh & ngodi
chin-qguing-tam.
Chd dinh-sing Ay
hoep nhaun, 12
ns 1, la cong-
ngdt-guang- tdam.
Ngobn quang L
cing zdn chin- 3% hinh 3%
quang-lam F, thi cong-nzdt-quang-tam cang xa. — Co
d& nzuén quang L i chd chan-quang-tam F  Hink 54 by
thi cdc anh-sing lic ra khédi nhan-kinh cir hang déng
vudi elik-truc, ma khdng gip nhan nira, cho nén khing
¢6 cong-ngot guang-tam.

3) Av-Ao-quare-tin | Foyer virtuel| (Hink 55,
Ngudn quang L v6 & quing giita nhén-kinh va chan-
quang-tdm F cida nd, thi dnb-sing gidi vao ub&n-kinh
giy khdc ra: ldc né ra
khéi ohé&n - kinh ciing
gdy khie nia, nhirng
cdng i, cdng rach xa
chi-truc hon, cho nén
khdng c¢6 econg- ngot
quang-{Am. Nhwrng ma hinh 55
¢6 ndi dnh-sing K H va M C v& ddog nguén quang L., thi
bdng dy giip nhau & noi 1. Vay noi | 1 ho-4o quang-
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dm. Ngudn quang L cang dit gdn chdn - quang-
tim F, thi bw-40 quang-tdm ecing xa chin-
quang-tam.

51. — A Nhén-kinh hai miit tu slng (Leasilles bi-
convezes’ in anh twong thd ndo ?

Nhén-kinh hai mat tu séng in ¢ldn fweong hay la
do heong, thy vat Jdi dat & vgodi chdn-quang-tdm
hay 1a d& dat & quiing giira nhén-kinh va chin-quang-
tam F.

1 | Nubrx-gisn 15 cais roose mage réelle. Hinh 56),

Kht dat vil gi, thi du: cinh hoa A B, & ngoii chan-
quang-tdm, thi dnh-sing béri cinh hva Ay ma phat
ra thdu .
qua nhén- -
Kinh ha s
m % t t L 4"' g
sdng o
cung i1
chin twron: §
cdnh  ho |
ab ding |
sau  ohda- hink 56
kinb ; nlurng nieang Ay ngieere va nhid hon chin cinh
hoa. C6 d¢ t¢ gidy tréng & chd &y, thdy lwoog in
vdo ddy c6 dit moi thir sic v nhu chinh einh hoa A B.
Co dat cinh hoa A B gdn nhin-kink, thi du niri a b,
¢ thdy chan tirgng {#n hrn chinh cénh hoa vi nguee
& noi A B
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2 ) Na&x-gixa nar wiT TU 8iN6 IN Ao-TUQNe. — ([mage
virtuelle) (Hink 57|. Cé6 dit vt gi, nhw xén-téc a b,
&r khodng giira chdn-quang-tam F v& tu-quang ohén-
kinh, thi _
dnh - sdng
vit &y in
do - twrong
ding sau

chan-
quang-
tdim: do-
twaong - ——
‘fy lPn rva hinh 57
zudt. Con mit xem & chd chan-quang-tdm dang trude,
thi thidy tuwong Ay rd. Tuwong &v goi 14 do -tuwong
‘tmage virtuelle) vi khong I8y duwrye teén tér gidly tréng
nhwr chan-tuong.

52.— B) TAan-quang-kinh (Lentilles divergentes) in
teegng thé ndo? (Hink 58).

Tdn - quang - kinh ¢6 hai
mal lé6m vao: & gira méng,
chung quanh gidy. Anlh-
sing S S gifii vio nh&n-kinh
M cir hing déng vudi chi-
true I D, lac vdo nhdn-kinh
vad lac ra né gdy khie, ma
edng gdy khie, thi né cang hinh 58
di xa khéi chi-truc eir bang a A, b, B, cho nén dnh-séng
khdng cé thé giip nhau ciing kkdng ci thé in chdn-twong
chinh noi hang a A, b B gép nhau ding truwde la chan-
quang-tam F cda 1da-quang-kinh.

3



Tan-quang-kinh kbhdng ¢6 thd in chan-trong ohw
did noi > emey - ———
vira rdi,
chl in do-
twong
(fmage
virtuelle)
nhd va
zud: &
chinh
chdn-
quang- :
tam F hinh 59
cla tin-quang - kinh. Thi du: (Hink 59): Con mét xem
binh-hoa A DI qua tdn-quang-kinh, thi sé thdy Ao-turgng
binh-hoa Ay nhé hun va xudi & noi a b 13 chink chdn-
guang-tdm cia ldn quang-kinbh.

§ 11. — Tu-tdn-quang-kinh chi wng-dung (applica-
titén des Lentilles.) — Chiéu-anh-dang. —Bén soi ciba
bicn.

53. — Céce hwrirng sing thing di qua trung-tdm-kin/
(centre optique ) \hi 1A chik-truc ( axe principal }; nhitng
diréng sdng di déng vudi chi-truc 1& phé-truc hay la
hinh-hanh-dao (paralldles, azes secondaires).—VNQy néu
trong budng 14i, giira chd tia dnh-sing, ta dé mot miéng
ddt-kinh (lentille convexe), thi sé thdy lia sing &y, khi
d& qua céi kinh réi, Xhdng di hink hanh (parallélement
nhir trude nira, bén di tu vdo mét chd fu-dnk-sang la
chin-quang-tdm (Foyer). — Ta cfit cdi dot-kinh di, réi
d& mifng ngdit-kink (Lentille concave) vio thay, th sé
thdy nhirng tia sing Ay ciing khong di hinh-hanh nira.
mi di gidn-rdng mii, thainh ra cdi chd tu-dnh-séng-chin-
quang-tam, lai & trurde kinh vady. Hat cai dde-tink khac




— 87 —

nhau thé dung dirge nhiéo vide nhur lJaAm kinh ma chidu-
dnh, lam kinh gidi sy sing dén soi ngods bidn.

54.—1.—Céi dién "Ao-déing” hay 14 chiéu Anh diing.
—=Lanterne a projections (Hinh 60-61).

Cai dén vdo-
ding» ngudi
ta di ché {go
diroe hon hail
trim ndm nay
dé chiu hinh
frong v gi
vio moOt 1dm
vAi trdng cng
thdng goi la hinh 60
« man héng » — trong budng 18i: hinh chi®u vic min-
héug, thi to va ré lam.

Pai-khii may chi®u hinh la mét hom bdng sdt kin cd,
chl ¢6 mét cira
nhé déng méb
duge  Trong
hom sit fy cé
mdit ngudn
sing rdt manh
M vi ding san
ngudn sing di
dit Adi quang
kink(réflecteur) hinh 61
cho 4nh-sing gidi vao dang trirdc.—Noi L ¢é tu-guang-
nhdn-kink mat {di ra; noi m c6 hai nhin - kinh 16i ra
mjt mil d8 x€p nhau dén ndi hai mit 16i ra d8i nhau;
ni dé hai nhirn-kinh 4y xa gdo tdy tidn.—Sau hé&t noi
a b ¢6 khe ma dat hink vdt ¢6 ¥ chi€n &nh vao cii tdm vai
iréng B.
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Vay khi moi sy dd x&p rdi, thip cdi dén, thi dnh-séng
b&i cdi dén giai vao héi-quang-kinh { rédectenr ), rbi
pbdn chidu cir hing M L, déa nhiva-kinh L cé mat mat
18i ra, doh-sing di qua tu-quang nhan-kinh, thi gdy
khic ra cir haing L m, réi thdn qua hai ohirn-kinh m,
né lai gdy khac ra mi d€n cdi mdn 4ong B, ma chidu
dnh hinh vat A4 dat & noi a b, lén va 18 that.

Nota. — Nhirng hinh mudn chi®u-Anh phii My thi
thude ritng ma v& vio mit {dm kinh dé dnh-sing thiu
qua diwree. Lai béi dnb-sing a A gidi & phdn dudi cai
tdm vAi trdog vda dnh-sing b B lén phdn tréa tdm
vAi, thi phdi dat hinh a b ngwoe, madi in dnh xudi vdo
tdm vii.

55.—11.—Pén soi ctra bidn,—Phares.— Hinh 62-63).

Thuwd ng -
dén sol ngodi
bién la nhirng
thap cao &
xdy {rén bii
bién hay Ila
trong modt go
giira hién, dé
ban dém soi
cho k& vuot
bién hi8t ngay
dfy ¢é cira hinh £4 hinh 62
bidn hay 1d ¢6 hdn san JAm ngiin tey 16i di. Théi cb
nguwdi ta quen d8t cdi, rrm trén dinh nhirng thap
8y; réi sau dat cdi dén ddo to. Béri bdy gid ding
dén-didn-khi r&t manh. Lai cho danh-séng tdn ra noi
xa, thi chung quanh dén di& dat nhidu «song ngdt
nh#n - kinh» (lentilles @ ménisques divergents) lidn
nhau cd (Hink 64, 62) —Trén durdi cing cé it nhidu




B

binl-dién - kinh ( miroirs plans) lam bing thifc bay
la bac, di x¥p dit cho
n6 gifii duh-séng ciing
moit chifu nhuw nhau
vd ciing mt chidu
vyudli <«song-ngnt
ohén-kinh» & giira.
— Sau hét ¢6 co miy
M (Hink 63) quay céc
binh -dién - kinh, cic
song-ngdt nhén-kinh
chung quanh cdi dén.
Cho nén né soi cde
noi chung quanh rit
xa.—Lai ¢ miy quay
mau chim Jam hiéu
dia-thé tirng phwong -~
tirng noi,choké vt &
bidn hidu bi€t ugay -

minh dén noi ndo.

Bify Tad 3

TAM-LANG-KiNH. — LES PRISMES.

56. — Quang-bitt (un faisceau lumineux) di qua thdu-
minh-thé, gdy khic thé nao?

Quang-but (ddm dnh-sing ) qua vdi-thdu su sing,
thi 4nh-séng gly khac ra khéc nbhau tiuy vit th&u sy
sdng c6 hinh khéc nhau. Viy vé Ahinh &€ ngodi, vat
thiu sy sdng pbdn ra lAm 4 thir khic nhau: 1)
tim - kinh ¢6 2 mat bdng-phdng, gily méng difu



nhau —2 ) tdm-kinh hai mit bdng phdng, gidy mdng
khde nhau—3) tdm-kinh c6 hai mat 16i ra bay la lém
vdo bay 1a mot mit bdng, mdt mdt tron.—4 ) tém-kinh
c6 3 mat (tam-ldng-kinh) Trirde ta di xét vé tdm kinh
2 mat bing phdng, gidy mdng khic nbau. Biay g
xét tdm kinh ¢6 2 mit bing phing trén duwdi gidy
nhw nbau va fam-lang-kinh

57. — 1. — QUANG-BUT B1 QUA VAT THAU SU" SANG CO MAT
Bixc pnixc TREN DUGI GIAY mbNe miu ?

Gid nhwr ¢ mdt cdy thay - tinb L
A B( Hinh 65) teén dwdi diéu A
nhau. Nfu ¢é6 quang-hit L b |

xi¢tn vdo cho dén mit ciy thuy-
tinh &y, thi ndé qua thdy-tinh néd &
gldy khic ra cir hang b, a; doan /
khi d& qua khéi cdy thldy-tinh, »~
anh-séing di qua Khdng-khi cir

dudng b, e, cing mdt chiéu nbur
anh-sdng L b. hinh 65

58, — II. — Taw-Linc-giNg. — Taw-Lix¢-king ¢6 3 miT
TREN DUOT GIAY MONG pi1fL xmav (Hink 66).

Tam - lang - kinh ¢6 hai diéu la: 1)
no ddi chibu dnh-sang; 2| né phdn ré
anh-sang ra lirng sdc.

—Tam-lang-kinh 1Am cho quang-
bit gly-khic ra. | Hink 67 ).

Vioy ¢6 quang biat L a gidi vdo
Tam-l&ng-kinh, thi cdc Anh-séng di qua
gly khdc cir haog a, b; khi ra khéi
tam - ling - kinh, quang-bat di qua
khong-khi lai gdy khac cir bing b, c.
— Ma b&i vl con mit theo quang-bit

hinh 66



di gdy Kkhic ¢, b, thi
thly ngon lira L chdng
phdi 1& & chinh noi L

ndéd & that sy, hén I
< noi r.

hinh 67

59, —Tam -ldng - kinh ¢d lam cho quang-bit phdn
clhiéu chdng?

Tam-lang-kinh c6 hinh vira cdu-cd vira khué-hinh
(triangle rectangle isocéle) khong 1Am cho quang-bit
gly khic, mot 1dm cho né phin
chifu. Thi du: (Hirk 68) Tam-
ling-kinh A B €. —Noi o ¢6
quang-bat 0 H gidi vdo thdng
trong tam-lAng-kinh, né khong
di drrng cong, khong gy khiec. hinh 68
Bén chd H quang-bit khdong phdn-chiéu ra ngodi mil
A B, vi géc (za-gidc) A H 1 bing 45 44, ma anh-sing
qua tam-ling-kirh cir phdn-chiu bing 41 d0, cho nén
dén chd H, quang-bit phdn-chidn (gidi lai | cir hing
| H vi con mit thdy noi 4, trong ngubn quang &
chd o,

B) Tam-ling-kinh phan ré &nh-séng tirng-sic.—
Thit sic quang mat loi. — Tam - liog - kinh ching
nhirng ddi chidu dim dnh-sing di, ma lai phin quang ra
by sdc khae nhau. Cho dwrge 1dm chirng didu &y, ngurdi
ta dé dnh-séng mit 1&i S qua 18 nhd vao budng 14
(Hink 69 ) thdu qua tam-ling-kinb P — dah-sing giip
tam-laing-kinh phin-chifu 1én vdo t& gidy tring H,
song phin r¢ Jdm thft sic chéng lén nhau, mA chdng
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lp nhau 1a: ¢im (violet), cham | Indigo) lam (bleu);
{uc {vert), vang |jaune), can {orange, dd (rouge).—
Sy sing mat l&i thinh "
b&i by nhitu sic Ay
hop thanh mdét, song
khi né di qua tam-
ling - kinh, thi né
phdn-chiéu khic nhau,
béri ddy phdn biét lam
7 séic khic nhau. — Thi
du: sic dé pbdn chiéu =
it hon cd, thi thiy né hinh 69
& durdi cac she kbdce; sic tim phdn-chifu hon cd, thi thily
né & trén hét: con céc sic khic &p dit & gitra sic 4o
tim tirng bdc tiy né c6 phda-chifu nhiéu it 1a thd ndo.
Thét sic ké vira réi la sdc don cd. — Cho duwoe lam
chirng ¢6 nhu v4y, thi d¢ quang-tuyén tim hay l& ving
thiu qua tam-ling-kinh khae, thiy né pban-chigu diéu,
khong phan ré sic khéc nira. Séc tring |a sic kép thanh
ra béri 7 shc &y pha 16n vndi nhau.

Thdt sdc dd phdn ré ra ma hop lai c6 thanh sdc
trdng thdt chdng?

Khi th&t sfc hop lai lam mot, thi thinh nén sdc
tring. Thir nghitm ohir sau nay: (Hink 70) B énh-
sing mat 1&i lot qua 18 ohd
vao budng t4i, thiu qua tam-
ing - kinh, né phdn -chiéu
eing giai 7 sfc bidt nhan
hidn vdo tdm-kinh Idi hat mal
M N. Ehi 7 sfc 4y thiu qua =°%
tfm kinh M N vA ra khéi ddy, hinh 70
lgi gdy khdc va 7 séc lai hop ldm mét & noi E.
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Cé dat 1 gily tring & chd E, tht thdy nguyén
sdc trdng. Ly la chirng t& 7 sie hep Jam mdt thanh
sic tring.

Cing co6 mit
cach khac ma
thie  ngliém.
lam mdt bino
tron (Hink 71)
va tir gita bin
ma ra, thl gidn
gily 7 sfe er
thir Ly sdc di
phdn ré lrong
anh-sing mil
lori;  rbi dit
ban {ron Ay
vdo cd1l 1ruc hinh i1 hinh 72
mdy quay | Hink 72 ) vi quay rfil manh, thi dd 7 sdc
trén bian irdn hidy con nguyén, chdng ¢6 ldn 10n vudi
nhau, th§ ma chi thiy nguyln sic tring. — Ciing la
chirng té 7 sic hgp nhau thdnh ra sic tring.

60. — Cac vdt ¢o sde no sde kia tai diu?

1) Bir-rulv-smixu-tné. (Les corps opagues) c6 sée no
sic kia, vi lic né bi-chifu inh-sing, thi phan ¢ 4nh-
sing ra 7 slc it Idy mdt bay 1a mdy sde vi giai
nfitng sde Ahdae. — Thi-du: & cdy bi-chifu sy sing,
thi hat 11y 6 sdc va giai ra sc luc. — Hoa gili hai sic
lam, vdng, thi sé duwoe sdc gilr vira c6 sic lam, vira ¢é
sic ving pha &0 nhau nhiéu it tay ddy. Ly viy Bdt-
thdu-minh thé tw minh né khing cd sde riéng, nod ¢
sdc no séec kia iy nd cé sirc giai lai sdc Ay tdy tinh
ritng cda né.—Cho nén ¢6 dé anh-sing 4 hay Ia vang
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giki vao J& cdy, thdy 14 cdy d6 hay la vang it nhiéw
tdy tinh nd.

2) Tuiv-mixa-tut (Corps transparents) nhr thiy-tinh,
nurde troog sach, khong-khi, thi cing phdn ré inh-séng,
vi lé dy, thiy nwdc bien cé sie luc, vi né gidi lai sdc &y ;
khong-khi xem ra ¢é sic lam, vi né hay gifi sic 8y lai.

Cic vdt trdng chiu liy dnh-sing mét léi, thi giili la:
7 séc fly diéu nbau. —Céc vdl den chin I8y 7 sic wma
khong gidi lai sic ndo: cho nén vit den la vat khing
¢6 shc ridng, mot thi€u cée sic.

61. — CAv-véne (arc-en-ciel ). Cdu-véng la phép tyr-
nhi¢n thdy trén gidi ban sing, bay ld ban chiéun béi
htn ddng dang mua, va bén tdy mit lai gidi anh-sdng,
hay 1A tuong-phin-sé (rt'nprﬂqlmriew" ma mmh dirng
& gitra ddm may dang dé mura va mat loi {Hink 73
Phép Ay sdy ra - - -
thé nay: dnh-
sAng mit 157 S
gidi vaocac hat |
nUde mira SEETNSEER
xudng, thi S o
pban ré 1bhdt BXH
sfe; rér1hat §
nrde lAm cho &
T sfic phdn- B -
chiu dén con him': 73
mit ta dirng ¢ gira dam mdy va mat loi; khi mit
giri gAn nhdn-gi¢i, cAu-véng rdng hon cd; mat l&i
cing lén cao khéi nhln-giGi, cdu-vbng cing bé di; mit
I&i l1én cao 42 dd trén hdog nhdn-gidi, thi *hoi chdng
con thanh cdu-véng nira.
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CAU HOL

. Quang cHl KnUAT-TIET ( ANH-SANG GAY Kalc),

I.—Quang chi khudt-tiét la di gi? Xa-quaog-luyén,
litt-quang-luyén; xa-gide, liél-quang-gidc
la lam sao?

2. — Cong-hitu béri &nh-sing gdy khio ma ra?

3, — Nhirng vat ndo lam cho anh-sang gly khie?

4. —Piob - ludl quang -chi khudl-liél? Chirng-
nghi‘m Lhé ndo?

5, — Khi-nhon-cinh la di gi?

11. Nubn-kinn.

{. — Nhdrn-kinh la lam sao? Co midy tha?

2. — Tu-quang-kinh la thé nho? Loan khic Lrung-
ldm, trung-14m-kinh 1a di gi? Chi-lrus,
phé ~ lruc, chdn - qquang - l&m, cong - ngdl
quang-m, huw-do (quang-tdm la lam sao?

:i.——Tt_:—quan?—kinh in cbdn twyog, 4o lugng Lhé
niao

4. — Tan-quang-kioh I lam sao? in lugng ndo?

0. — Ty-lan quang-kinh chi wng-dung ?

6. — Chiéu-Anh dang Lbé pdo? Pén soi cira bidn la
lam sao?

111. Tam-LANG-gisn.
l. — Quang-bit qua Thiu-minh-thé gly khic Lhé
n&o?

2, — Quang-bit qua vil-thdu sy sing c¢O mél bing
phing trédn dwdi gidy méng didu?

3. — Quang-bul qua tam-liog-kinh? Tam-ling-kioh
phdn-chidu dnh-sing vi phdn quang lam 7
sic?

4, — Thél séo di phdn ra mh hgp lai ¢6 Lhanh she
tring thil chéng?

5. — Céo vAlL ¢o slc no sde kia lai ddu?

6. — Céu-v6og li lam sao?
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BOAN TRU V.

Quang-hoc khi-dung ( THI-KHI ) — Instruments
d’opltique.

62. — TU-TAN-QUANG-KINE " CONG NGHE CHI UNG-DUNG ?

Ngudi ta dang fu-tan-kink ( Lentilles convergentes
el divergentes ] ma lim cdc thir quang-hoc khi gidi,
nhu dng-vién-kink ( Télescope ) ma coi vat & xa; hién-
vi-kinft { microscope ) vi hod-tinh | Loupe) dé ma irbng
xem vdl rdt nhé. Lai dung fu-tdn-quang-kinh ma lam
kinh-vién-tlj va edn-thi d¢ gitp ngudi mit kém.

§ 1. — Vién-kinh — Télescope.

63.— Vikx-kixy la mot tha Thi-kbi ding ma coi vt &
xa. C6 4 thir khic nhau thy cich x&€p tu-tain-quang-kinh
trong dng, la: Sng-rom xem tré, Sng rom xem sao, Sng
rom zem ddt, Thién-van-kinh.

1. —Onc-nodu-xen-Tnd.—Luneties de spectacle (Hinh 74).
N6 thanh
béi mot —
6ng & E
trong cod
hai nh&n-
kinh, mot hinh 74
d6t - kinh, mot ngdt -kinh. LAy dng
rom fly ma coi vat & xa, thi thdy
trong vat dy gén vd to clng xudi.
~— Thwong c6 hai 6ng zép dat gdn
nhau nguwot ta dung ma xem trd, thi

tién hon va rd hon (Hink 75) ( Ju-
melles). hinh 75




2. — Onc now xEw xedi sao. — Luneite astronomique
(Hinh 76,
77). Né
thainh  bdi
hai «ddi-
kinh » 0 o.
On g rom
Xem sao In
chdn-twrong
gdn, to ma
ngwae, sw iy
khong hé gi
vl chl duang
dén né ma coi hinh 77
ngdi sao. — Trén Sng-rom dai lai xép mét dng roém nhd
a(Hink 77 ) dia thé xem Mng.

Truwde hét ding dén 8ng nhd a cho dé tim sao minh
c6 ¥ tem rieng, khi d& thdy né véi, thi cir Sng lén md
coi sao, vi trong Sog lén thiy sao to hon.

Trong Quian-thitn-gidm thinh Phari, ¢é Sng rom xem
sao kinh lon eddt-kinh» duwge 0™ 38 phan tay va in
tirgng to hon gép 3000 ldo.

3) Ovc rom x2¥ pit.— Lunette terrestre. (Hink 78)

ﬁng-rhm-dﬁt .
cing abuwr \
Sng rdém

iém sSao, hink 78

nbung d3 thém bai «dds-Afnk» m n vdo cho né io
twgng xudi.



4 ) Tukx-vix-gixn. — Télescope (Hinh 79 .

Thién-
viin - kinh
& mat tha
thi-khi
yira co
“ngol-
kink» M
thi€p bac
va dat «
cudi dng-
ddi, vira co
Tam-ling-
kinh M N
dat & win
ddu dnge-
dai. Lai co
mdot dng-
dom Khie
nhéab AB
dat ngang
gidn lam-
lang - Kinh
m n.—Viy
Anh-sdang
béri vat
phit ra va
gidl vio .
« ngol-kinh » 1hidp bac, thi ni gidi fai phin-chidu dén
tam-lang-kinh m n — R6i nd thin qua tam-lang-kinh,
thi gdy khac vdo dng rom nhd, cho nén ngicdii dicng
& ddy ma coi, thi thiy twong & chd &y 5 ldm. —
Quan-Thidn-gidm niwrde Anh 6 mdt Thién-vin-kinh

hi”lrl hif,
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it to ( Hink 80 ) dai 44 16 thuwde tay; Adi-guang-kink
thiép bac (réflectenr! duwge 1 thude 30 phan tay:
nguyén héi-quang-kinh iy ning 4. 809 kilo; cd dog-
dom déng gia 4o 120.000 déng bac.

§ 11, — Hin-vi-kinh. — Microscope.

64, — likx-vi-gisa 14 Thi-kbhi diing ma xem vdl rdt
nhé. (o hida-vi-kinh den va hidn-vi-kinh kép.

1. Hién-vi- :
kinh don cing
goi la Hoa -tinh
(Hink 81) la mol
tu - gquang - kinh
mia thdi. N6 in
trong 1o va
ngrge.

2)Hién-vi-
kinh-kép(Hinh 81)
thainh bin 3 tu-
quang - kinh x&p 7
trong Ong- Cho o T ope =
Dén xein chc VAL R
rit nbd, thi thiy T TESICSE X7
uo to hon nhiéo ; hinh 82 hinh 81
¢6 Lt hién vi kinh lam cho vat to thém lén gdp 180 ldn.

65. — Muc-Kixn cuo NGO CAN-THI viIEN-TRI —Lunelies
pour myopes et presbiytes.

1) Muc-kinh cho agudi cdn-thi 1a Thi khi 6 tén-
guang-kinh, nghia la c6 bai mat lom vdo dé xem v4t

¥ xa. Ngudi
con tré thuong
ding wmuec-kinh

&4y ma xem hinh 83
sich, xem chir

-
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cach xa vira phdi.
( Hink 83 ).

2) Muc-kinh nguwei
vién - thi 1a Thi-khi thinh
béi hai tu-gquang - kink
nghia 1A ¢6 2 mat 14 ra
dé xem vat gdn. Ngudi co
tudi gia thuwong ding d€n muc-kinh iy cho duge xem
chir cich xa vira (Hink 81 nhur sé cit ngha san 'n° 73
i, 2.

hinh 85

CAU HOL

Ty-TAN-QUANG-RINH U" CONC-NGHE CHI UNG-DUNG.

1. — Vién-kinh Lhé ndo, 6ng ddm xem tro, dng ddm xem
sao0, 6og dom xem ddt, Thidn-vin-kinh la lim sao?

2. — Hién-vi-kinh & lam sao® Hién-vi-don, hidn-vi-kép Ih
lam sao?

3. — Muc-kinb cho ngurdri can-thi, vi¢n-1hi, & lam sao ?

BOAN THU V.

Cong-hi¢u hol-hoc sw séng 1am ra & neri Chlorure
et Bromure d'argent.— ( Effets chimiques de la lu-
miere sur le Chlorure et Bromure d‘argent.}-Chiéu-
twong thudt. — (La Photographie).

§ 1. — Céng-hidu hoé-hoc s séng 1&am ra & noi
Chlorure va Bromure d'argent.

66. — Bromure vd Chlorure d'argent la thir ch&t dé
cdm éoh-séng. Vay dnh-sdng gidi vdo Bromure d’argent
hay 1& Chlorure d’argent, ihi phan biét hai chét dy,
lam cho chiit Bromure hay li Chlorure bién hod, vi cho



ch&t ngAn dong lai ra den. Ngudi ta thir lam vay,
thl suy mi chi€u chin-lwong cla « fiu-quang-Ainkh »
in vao to gily & noi budng t6i. Ay la gde-tich vé
chidu-twang-thudt | Photographie).

Nam 1827, ¢6 mot nha hoda-hoc Pai-Phip, tén la
Nierce, mdt ngdy pha thude, thdy chit «Bromure d'ar-
gent » bi chi€u d4nh-sing ra den bi€n-hod, thi lidn chi-v
ma thir; dng Niepce frurde hét dd tim edch chido-tirgng
vdo {dm ddng thi€p bac; nhung pbdi mit ldu giod mai
xong viée: cho nién chua chi®u tuong nhin-logi cho
tign dwoe. Bén nim 1839, Ong Dacuerse cing 1A
ngirdi Dai-Phép. ndi viée nhA hod-hoc dng Niepee md
ché tao mdiy chup-dnh. — Miy chup-dnh cé tir bdy
gid vay.

Thai bay gid
ngudi ta thir-
nghiém nhiéu
thé, nhidu céch.
thi chi€o - Anh-
thudt dd ra
khéo ldm, dé&n
ndi cé thé chido
trong con
ngya dang phi ]
hagy la chIi,Eu hinh &
trong gh&p ﬂ‘lll ra « leén qning khﬁl‘lg i: Hink 85

§ Il.— Chieu-twong-thudt. — La Photograplie.

67. — |. — B cAx wa cmifc-TUronNe.

Cho dwrge chin-twonyg pbdi c6 nhirng dd sau ndy :

1) May-clup-dnh 'Hink 86). ‘appareil photographi-
gue) 14 mdt hop chung quanh bing da xép nhu dén x&)p
¢6 thé kéo ra xEp vao dwge. Hop vudi da chung-guanh
thinh budng tdi.—Budbng 16i dy cdn ldm, vi chidu-tirgng




Crd tai in cho bén chan-twrgng sinh ra & trong budng
t4i.

Bidng trudc cé «ddi-vdi-kink B »
(ebjectif ) thanh béri hai mifng t1éu- .
sdc -ddt - kinh (lentilles convezes , Bl
acliromatiques). Bing sau budng
t0i, c6 mdl idm-kink E khong
nhidn, lya dé cho vira chd, cho
hinh-dnh in vao dwge ré6 rdng.
T&m-kioh &y chi diog lde chiewm-
nghi¢m, sau phdi thay mi€ng kinh |
Anh vao. hinh 86

2) Kinh-dnh ( plaque photographique ). N6 la mdt
miéng Thity-tink, cd mdt mat phit {¢p BROSURE D’ARGENT.
Bromure d’argent thinh béri 2 ch&t la Bromure va ar-
gent (ngdn). Bromure la chit s& hién-hod; hé bi-chiéu
4oh-sdéng, thl né bde hoi ma bay di. — Con ngan-chit
(argent) bi-chién nh-séng, thi dong lai, trong xam-xdm.

3 ) Bao-chiva kinh-dnh chwa
chup, vi chrng nhirng kinh-Anh
chua chup hay la vira chup réi,
thi phdi dé noi téi hdn; kéo né
bi-chi®u dnh séng mi héng ci.
— Bang trudc bao chira kinh-
inh ¢6 clra kéo l2n ha xudng
dwoe. ( Hinh 87).

4 ) Lai phdi ¢6 bai thir thude la hidn-Anh-dich (révéla-
teur) va dinh-dnh-dich ( fizateur ).

68, — I1. — Cica caye-Ans. — Maniére d’opérer.

Ngudi mudn chifn - trgng, thi trwrde hét chitm-
oghiém vdo cdi tfm-kinh E & ddng sau mdy chup-dnh,
rbi dich may chyp-dnh l¢n bay l& xulng vat cé y chup-
Anh, doan vén 0 & bén canh cho cdi budng t6i co vdo
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hay Id m& ra vira dé hinh-vat in vdo cdi tdm-kinh E
cho rd va bit ddi-vdt-kink ( objectif ). Bdy git lip cdi
bao-chira kinf-an’ chua chup vao chd tim-kinh E, va
kéo clra ddng irude bao-kinh-4Anh 1én cho kinh-dnh &
trong &y chiu dnh-sang b&i viat minh & chup-dnh.—
Khi moi sy dd sfin nhw vdy, ké chido-twrong mé cdi
ndp diy ddi-vdt-kinh ra cho hinh-dnh vit ngodi in vdo
kinh-Anh ma lam cho hi®n-cdi chit Bromure d’argenl.
B6 (') mOt phin mrési phiat ddng hé, thi lai ddy cdi ndp
(obturatewr) ddi-vdt-kink lai. Kinh-dnh dd cAm dnh-sing
vao dd in hinh-vat ngoai vdi, thilai dn cira ding trude
bao kinh-dnh xuéng, dé kinh-dnh mdéi chup & trong
ching con bi chifn dnh-sins nda, réi dem cdi bao
kinh-dnh vio trong bubng t4i, ldy kinl-Anh ra v& ngadm
vio {rong Mén-anh-dich va dinh-dni-dici: cho thinh
phu-twang ( Epreuve néqative, le negaiif, le dické ).

69. — lll. — Hifs-Axn paiT-mis. —- Développement du
cliclié.

1 Ddi - vdt - kinle ¢hida - Anh & ngoai vio kivh =dnh;
cdi hinh-dnh &y «| chd ndo sang, thi phit-uhidu dnh-
sing, cho nén lam bdc hét hor chdlt Bromure di, con
chft-ngdn [argens |, thi dong lai mdt lop gidy trong
xam xdm;—4"' ¢chd ndo hinh-dnh radm, dv la vi c6 it
dnh-sng, thichl lam bde it hoi chdt Bronure di théi, cho
aén ngan-chil dong lai gidv it, trong nhén-nhol;—r
chd nio hioh-Anh ngoidi den, thi no khdng ¢é dnb-sang,
cho nén khong lam bde duwoe hoi chit Bromure, nén
chd A4y Bromure chit va ngdn chiit con nguyén ed.
Mudn cho hink-Anh hi¢n ra rd & noi kinh-dnh, thi phdi
dé no ngdm trong tha thude pha vubi nirde goi 1A
Hién-anl-dich | révélateur | c6 céi dac-tinh la Jdm tan
hét cldt Bromure v chdt-ngdn chira bi-chi€én anh-sing,
lam bién-cdi di. Nhirng chd md chit Bromure d'argent



d& tan di ldm v4y, thi chd &y s& thdy thdy -tinh trong
trong { {ransparents ), khong c6 hinh gi. Coén chd ndo
d& bi-chi€u anh-sing da lam b&c hét chit Bromure vad
nghn-chit di dong lai gidy nhibu, thi Aidn-dnk-dich
s¢ lam cho ngdn-chidt ra den den, ho& ra nhirng chd dy
méat thdy - tinh tréng den si si. — Con nhirng chd ndo
dd bi-chi®u it &nh-sdng lam cho bdc hoi Bromure it
vdy, lai ldm cho ngin-chit dong lai gidy it vdy, thi
hién-dnl-dich sé lam cho chdt Bromure bi&n-cdi di hét
va cho ngin-chdt ra den it vdy, hod ra nhirng chd &y
thfy mat thay-tinh trong nhdn nhot. Vi & dy mot
kinh-Anh khi d& chup va rira bing /#én-dnh-dickh doan,
ma dem ra, thi thdv cdi ma tring hod den va khiin den
hod tréng. — Kinh-duh dd& chup cung rira nude lam
viy, 1hi goi 1a plu-twvrng ( Négatif |.

Pang khi dé kinh-Anh ngdm trong hién-dni-dich,
thi ldam & irong budng i8i; néun cdn phii dSt dén ma
xem twgng d& hign rd dO hay li chua, thi phdi lidu
cho dén &y ¢6 thong-phong vd kinh sic dd, kéo dnh-sing
gifi vao kinh-dpoh, md hdéng vide.

2. — Khi hinh-Anh d& rd rdi, thi 14y nude rit trong
sach ma rira di rira lai cho ra hét kién-dnl-dich rbi
ngdm vdo HyposuLPite dE sounk pha vudi nuwde 1&; thar
thudc &v goi 1a dink-dnh-dich ( fizrateur ) ¢6 tinh lam
cho ng'&n-chc'it chira tan, bién-cdi hét va ldm cho hinh-
trgng duge béa, khong con ddi dwoe, khdong con
cdm sdng dugc nira. Poan rira kinh-4nh &y trong
nuwde 13 r&t sach dé né khéi /él dink-dnh-dich, rbi phoi
ndé & noi bong rop.

70. —1Y. — Cuixa Togne ( Le positif ).

Hinh - turgng di in vdo kinh-4&nh la phu-twong
( négatif ) vi d6i lai vubi binh-v4l ngodi: ¢hd ndo trong
vit den, thi trong hinh-twrong tréng; chd ndo trong



— -

vit tring, th) & noi hinh-turoung den; lai tirgng &y in
nguae. Ny cho dwge c/inh-twwong gibng nhu hinh-vat
ngodi, thi dung guly dnh.

1. —Gaidy dnli { papier photographique). Né Ik mot 1
gily mot méat o6 phid mot 1ép Carorcre v'arcENT thanh
béi hai chdt ]a Luc-khi-chit va Ngan-chAt.

Chlorure d’argent la mot chét bod-hoc cling c6 dic-1fnh
nbir chft Bromure d’argent: b khi bi-chi€u &nh-sing,
thl dnh-sing phin 06 ra lam fuc-Ahi-chdt va ngdn. Luc-
kbi-chdlt bién di mit, cdn ngdn-chilt dong lni 1ép gidy.

Viy d& r6 nhirng th&u-minh-thé (corps transparents)
nhir thiy-tinh, thi chiv dnh-sing thaun qua, cdn nhirng
bit-thfu-minh-thé (corps opaques), thi ngin dnh-sing
lgi, kbéng cho dnh~sing chifu suft qua minh. — Béri
dfy, nfu c6 l&y kinh-dnh d& chup vi di ngdm irong
hién-dnh-dich cho thinh phu-twong réi, ma dé mat d&
In tweng dp irén miit t¢ gify-dnh d& phd mot lip
Chlorure d’argent, x8p cho kY trong Afusn-ép (Hinh 88),
rdi gio né ra dnh-sing, thi dnh-séng & thau qua nhirng
chd trong (/ranspa-
renis | 1a nhirng chd
kinh-Anh khong cb
ngdn-chiit dong lai;
song khong cé thé
chi€u qua nhirng chd
tdi- ddc ( opagues) hinh 88
I nhirag chd kinh-dnh ¢6 nhidn ngan-ch&t dong gidy.

Anh-séng thffu qua nhirng 48 trong, thi d&n t&
gifly-dnh, ma lam boe hoi Luc-khi-chdt di va 1dm dong
ngdn-chdt lai, trong hoi xam xém. — Con nhirog ¢hd
t6i trén mit kinh-dnh, thi dnh-séng khong chifu qua
dirge, cho nén khing vdo dén gifly-Anh duoe, hod ra
nhirog chd &y cdn nguyén Chlorure-d’argent.




2. — Khi di dé kiobh-Anh vd t& gidy-Anh ngodi 4nh-
sang dd cho thidy dnh-twrgog di gid, thicdt t& gidy-dnh
ra vd dem ngdm trong fidn-dnl-dich (révélatenr)dé cd
chit Chlorure-d’argent con nguvén tan di biéon-cdi cho
hét. Nhirng ehd Chlorure-d’argent i fan hét, sé lam
cho tr gilyv-dnh ¢rdng ra: chd pao dnh-siéng di thiu
gqua lrong kinb-inh va did lam cho ngdn-chdl trén méat
¢ gidy dong lai, thi nhirny ¢chd Ay sé ra den Y3y (rén
ter gily -dnh sé& dwrge mdt ebhinh-Lrgong trang hay den
ddi vudi kinb-dnh ' plu-tworng |, nghia ld cdi ma thdy
den teen kinh-dnh, thi thiy Udng tién gillyv-Anh; cdi
khidn trong rong kinh-inh Iring, thi & gidy-dnh den.
Cho nén duoe {*fffﬂfrfrff?'uy ‘_ Pﬂsi!ff nhw hinh thye \'@y.

3. — Khi da ngam gilly-dnh trong hién-anh-dich, thi
chinh-twrong chra duoe bén, lai phdi ngdm né vao
dinli~anh-dich | fizateur | la hyposulfite pha vudi nwée
li. Thude dy ¢o link lam cho tan Chlorare dargent con
nguyeén bay la choa lan cho hét. Ngdm dé 10 phat,
rdi 13y ra md rua cho kT va ngam trong nude la trong
sach da b 6 zioc ddng hd, doan Jd& kho. thi thanh
clinh-Liwang vy,

Chifu-tirong-thudl trong thét by zid ding nhidu thir
gidy-dnh; & ddy chl noi d&€n 2 thir hay ding hon cd Ja
gidy-Anh CiTRATE p'ARcENT v gidy-finh Brovune p'AnGeNT.

A) Mudn in chinh-tuwong vao gidy-dnh di phd mot
l¢p chit Citrate dargent, thi dé phu-twong vé kinh-
dnh va gidyv-anh Citrate d’argent dp nhau cho k¥, rdi
dat vao cdi Ahuon ép [chassis) cho chit (rem hink 88)
d& mit kinh-dnh sét vdo vudi gidy-Anh vi dem ra anh-
sang il ldu. — Khi dem vao, gily-dnh cé sc héng hing
rdt khé trong ; néu dé vay, thi no sé ra den ngay, cho
nén phdi ldy nwée 1& mad rira réi ngdm vdo Aién-dnh-
dich, doan lai ngdm trong dink-dnh-dich. — Sau hét
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Iy nuwée 18 rdt trong sgch ma rira lau gié, véi moi dé
phoi, thi thanh chink-tuworng.

B) Mudn in chinb-twoog vdo giy-dnh di phd mat
lop chét Bromure d’argent, thi phdi xép kinh-dnh va
gily-dnh nhu lrude ndy, nhung phdi ldm vige dy &
trong budng t6i. — Khi d& x&p kinh-dnh gify-dnh vdo
cai khudn-ép, thi dot dén hay 14 cdy nén va gio kinh-
idnh ra dnh-sing mét hai phit thy ddy. — Réi (4t dén
di ma 14y gify-4nh ra vi dé n6 ngdm trong hai thir
thude : trong hién-doh-dich trirée, trong dinh-Anh-dich
san: doan rira k¥ trong nude rd sach va dé phoi.

CAU HOL

|, — COxG-1BU HOA-HOC SU” SANOG LAM RA & N1 CHLORURE
vA BROMURE D'ARGENT.

1l. — CHifu-TUroNa-THUAT.

{. — Nhirog 46 cdn md chyp-dph ?
2. — Cach chup-dnh ?

3. — Hiép-dnh phal-bién ?

4, — Chinh~lugng ?

5. — In ohinh.luyng vao & gidy-Aoh Cilrate d'ar-
genl hay 1 Bromure d'argent thé ndo ?

BOAN VI.

Quang chi co~thd 14 con mit. — L'il, organe
de la Lumiére

71.— 1. —Cox mir ]A co-mdy ngudi ta dong dé
trdng xem cing pban-biét hlnh-tlﬁ;'ng vd cdc mui sée.
~—Con mit c6 hinh bdu troo (Hink 89) ¢6 nhiéu phén:
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1) Ba Lix ANG BOC CHUNG QuANE: — mang tdng ngodi,
ming ldang gita, ming tdng e
trong —a ) Ting ngodi la
mang iring duc bao cd con _ 7&
mit ngodi; & ding truwde ¢ /L%
ming dy trong ldm d¢ dén 4 2. ﬂ*
ldy 4nh-sing ; hinh no 14 P ,E s
ra nhu miat kinh déong hé ;
chit né rdn va trong, vi Ié
gy Igl}i la long trdng con mdt 4
( sclérotique ). Lai cling co hinl 89
mdt thir madng dn vdo mang «long tring» ding trurde
vd dinh vao xwong ddu lau, dé con mét trong 0 khong
sa xudng diwrge, ming Ay goi 1a cdng-md. — b)) Tdng
gitra {a mang to mach goi 14 « mang-denn [ Choretde ) ;
noé nidm lién vudi ming « long-tring » ¢6 vd s0 mach-
huyé&t di khip ddy dé sinh nudi cdu mét: né thinh héri
thit rit mém méng. — ' giira c6 mot 13 1a vcon ngiwrain
(ddng - . pupitle.  — ¢ Tdng trong la mang ledi
[ rétine ): né rél can he cho con mit, vi ngon cudbi
Thdn-kinh thi-grac ( nerf optigue ) quanh & diy thing
dén mit trong mang long-den; cho nén khi con miét
bi-chiéu d4nh-sing, thi thdn-kinh thi gidc cAm d@nh-sing,
1ién bio vdo 6c vid sinh sy cdm thi-gidc.

2 (¥ gitra long-trdng va long-den ddy nude ldng 1A
Thiy-rang-dich = humeur aqueuse.

3| Bang sau «con nguwai» (ddng-ti . pupille } c6 mdt
cue trong viit ¢6 hinh auwde dong hay la thay-tinh I3
«Thity-tinfi-thé» (Cristallin); né 1a nhur «tu-sdng-kinh »
chi®u 4nh-sdng béri v4t ngodi phédt ra va gidli vio mang-
Irdi.

4) Pang sau « Thdy - tinh - thé » ¢6 mdt khdi nurde
tring nhu long-trdng trirng gd, 1& « Tiéu-tidr-dich »
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(Aumeunr vitrée). Chit né dic gidy vd thfu anh-sing.
Nuwrée Ay chi®ém d9 bai phén trong cdu mit.

5 ) Diém-vang | point jaune). Cic phn mang-lud
( Rétine ) khong cAm-ddng nhuo nhan, chl ¢6 mét phdn
biét hon cd ma thoi, 14 chinh chd 4nh-sdng vat ngodi
gidi vdo cing in twgng & ddy, cho nén noi dy goi 1A
« ehté u-twang-chin ».

72.— Il.— Co~ wirt cmfu-Trose TRE Nho?

Con mét chifu-twong ching khide gi edi may chup-
dnh vay. Moi sy xdy ra cling nhwr budng t6i. Co so
sinh cdc phdn cdu mit vudi cic phdn bubng tdi, thi
thy né gifng nhu nhau, ¢é hirdng-dich nhu nhan.

{ ) Ba mdng chung-quaah cdn mit 1d gia xép thinh
budng 18i;

2 ) Long-trdng, Thiy-rang-dich thay vi 6ag B irong
méy chup-dnh. |

3 ) Mi-mit { paupiéres ) 14 cdi ndp ddy ngosi-nhdn-
kinh ( obturateur de Uobjectif .

4) Bdng-tir { con nquoi.pupitle | 1a 13 thiing cho dnh-
sing chi®u vao budng toi. |

3) Thiy-tinh-thé ( eristallin ) 1& « d6i-vat-kioh » 1A
nhw tu-quang - kinh (lentille convergente ); cii mang
lwdi ( Rétine thay vi kinh-dnh ( plague ).

6 ) Chi€u - trgng - chén | point jaune ) 14 chinb chd
Thdy - tinh-th® tu &nh-séng vdo, & chdn-quang-tdm
( Foyer )

Vay khi ta mé& con miit ma trdng vat gl & ngodi,
thi xAy ra nhu thé ndy: Anh-sing vat ngodi lhan gua
«long-tring» [cornée transparente) va «Thiy-rang-dich»
( Rumeur agueuse ), réi di qua 158 nhd 1a « con -nguwoi.
dbug-tir» md gidi vdo « Thiy-tinh-thé » (eristallin ).
—Anh-sing thfu qua « Thiy-tinh-thé » thi gdy khac va
dén tu lai & noi chin-quang-tdm 14 «chiéu-twgng-chén»



[ point jaune ) teén «mang lwdin [rétine) eling in chan-
twgng ngwge & chd dy.— & ddy « Thén-kinh thi-gidc »
( nerf optigue | cdm-ddng chin twong via bdo vdo de,
tire thi ta biét vat trirde mét ta 1A thé ndo.

Ay con mit la quan h¢ Lrong cho ta, vi ta nh& con
mit cho dwge bift hinl-twrgng, bda mat vit, biét vat
gda xa, ¢cing bidt cic Uhir sic nira.

73. — I1l. — Cox MAT LANH, cox wiT pENm.

A} Con mdt lank. — Thiy-linh-thé ¢é dic tinh 13
18i ra 16m vao dé anh-sing vat in twgng & chinh « chiu-
tu‘qug-chﬁu » [pufﬂf jaune I, = Daccommeodation .

Con mit lanh ty-phién Thiy-tinh-thé cé sirc khién
vt ta trong xem in tugng ndé vdo ming-lwrdi cho vira
dd dé ta bidl tuwgog Ay duge. — Vay a) gid nhir vt
ta mudn xem gdn mdt gqua, dnh-sing b ndé gidi ra in
tuwong vt & dang sau mang-lwedi, hod ra ta khdng
trong thiy gi; cho vatin twong & “chifu-tweng-chén»,
thi thdv-tinh-thé cdn phdi 16i ra cho vira dd ma tu
Anh-sdéng vdo mang-lwdi. — Thily-tinh-thé ty minh cé
sirc 18i ra lam vAy, goi ld vdiic tinh 16 rav ( accommeo-
dation.)—b) Lai gid nhir v4l ta trong xem di Ahdi ddn,
anh séng biri no gidi ra in twgayg dang trudc mang-
{wdi, nén ta cing khong xem thily duwee, hay 1d chl
thfy md m& khong rd. Viy cho ta trdng tuwrgng vit
£y cho rd, thl Thiy-tinh-thé c4dn phdi /dm vdo ma tu
dnh-sing vdo mang-ludi & noi «chiu-tuwong-chén ».
Sy Thiy-tinh-ihé ¢é sire 16m vdo cing goi 14 «accom-
modation »; mdt ldnk ld mdt tu nhidn 16i ra hay la lém
vao tay vdt ngodt gdn hay la za.

B) Con mdt kém, c6 bénh. — Con mét bdnh 1A con
mét « Thiy-tinh-thé » khoog ¢6 sirc ma 16i ra 16m vao
toy vat gdn hay 14 xa. — Tat con mit 13 vidn-th va
‘C{iﬂ"fﬁ_l-.



{. — Mit-vifx-T1a. — La presbytie. — Con mit {4t
vitn-thi 12 khi thdy v&t & xa, nhung Thiy-tinh-thd
khdng cé sire lém vdo cho vira dé vat gén in twong
vdo mang-lrdi. — Cho nén hé vat gdn vira ma thoi, th
in trgng dang sau ming - luwdi, hod ra khing thity gi.

Ké méc bénh vitn-thi, nh&t la nhirng nguwdi gia lioe,
chl thy vat & xa con mit, cdn vat gdn minh vira, thi
khong xem thiy hay ld xem khdng rd.

Cho diwrge chira tat Ay, dé con mét c6 sire dua doh-
séng in torong vao mang-lwdi, phdi ding muc-kinh cé
hai m&t L6i ra « Lwdng-ddt-kink » ( verres biconvexzes ).
Muec-kinh &y tu dnh-sing lim cho né gidi vdo Thiy-
tinh-thé, Iam cho né gy khde & chinh noi mang-luwa,
mdi thy vat rb.

2. — Mir-cix-tar. — La myopie. — M4t phdi tat dy
khong thfy vAt & xa vira, vi né chiu dnh-sing vat &
ding trwrde mang-lwdi, nén khong thiy twong duoe,
ch] thdy nhirng vt gdn con mit ma thor.

Cho dwoe chira tAt Ay phdi ding muc-kinh cé bai
mat 16m vao « Lwdng -ngdt - kink » ( verres biconcaves )
Muc-kinh 4y tén dnh-sing v4t ngodi cho né in tug¢ng
vira trén mang-lirdi, thi thiy duwge xa con mit vira vay.

CAU HOL

QUANG CH! CO-THE LA CON MAT.

{. —Con mil c6 mdy phén?

2. — Con mét chidu twyng thé nao?

3. =~ Con mil lAnh, con mil bénh | lAm sao?
4. — T91 mit vidn-thi ohira Ihé-nao?

5. == Tatl mit cdn-lhi chira thé nao?

Quanc-noc-xioa Caune-TAT.
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A
Accord des tons.

Acoustique ( Science ).
Acoustique | cornet.. .}
Action de la lumiére.

Action chimique.
Anche { battante, libre ),

Angle d'incidence.

Angle de réfraction.

A ppareil pholographique.
Appareil vocal.

Atdme,

Axe {principal-secondaire).

|

Am-van hoi-hiép,

Thanb hoc khoa.

Truyén thoai khi

(Quang tuyé&n tdc dung.

Hod-cing.

Huynb (dd-hu¥ynb, hoat
bhuynh ).

Xy-gidc.

Tiél quang gidce.

Chi®u-twrong kinh hép.

Thanh &m-khi.

Nguyéa-diém.

Chu-truc. — Phé-truc.

Battante (anche....)
Biconcaves { Lentilles...
Biconvexes ( Lentilles.)
Bromure d’argent.

Bruit.

Pi-huynh.
Ludog-dot-kinb.
Ludng-ngdt-kinh.
Bd-lo-ngdn.
Tap-dm.

C.

Cenire de courbure.
Centreoptique(Lentilles...)
Chambre noire.

Chlorure d’argent.

Cliché négalif, positif.
Colophane.

Concaves (Lentilles...)
Convexes (Lentilles.)
Conjugués (foyers...).
Convergentes( Lentilles...).
Cordes (Instruments a...).

loan khie {rung tam.
Quang hoc dich trung tAm.
Budng t4i.
Luc-khi-agén.
Phu-turong—Chinb tuong.
Tang-hwrong.
Bot-kinh.

Ngdt-kinh.

Cong-ngdét quang-tam.
Tu quang kinh.
lluyén-khi.



Cordes vocales.
Corps lumineux.
Corps éclairés.
Corps translucides.
Corps transparents.

Corps opagques.

Développer un cliché.
Diffraction de la lumiére.
Dispersion de la lumiére.
Divergenles ( Lentilles..)

Echelle musicale.
Echo.

Effet.
Electro-magnétisme.

Faisceau lumineux.
Fixateur [ bain... ).
Fondamentale (note...)
Foyers conjugués.

Foyer principal.
Foyer virtuel.

Gamme musicale.

Gaz.

Harmonie.
Harmonique (échelle...)
Hauteur duo son.

Humeur aquense.

Thanh dal.

Phit quang thé.

Bi chién quang theé.
Bén thiu quang thé.
Thiu minh thd.
Bit-thfu minh thé.

Hién-dnh phdi-bién.
Quang xa ta haah.
Quang phan tdo.
Téan quang kioh.

Bat Am nhac cdp.
Héi-Am.
Cong-hidu.

Tir dién hoe.

Quang hat.
Binh 4nh dich.
Nguyén-dm.
Cong - ngdt quang-tam.
Chan quang tam.
Hur quong tdm.

Todn cfip tir.
Phua-vat.

Am-bhai-didu.
Bidu hai dich.
Cao deé.

Thly rang dich.



Humeur vitrée. Tiéu tir dich.
Hypothese. Sdng thuyél.

L
lllusion d’optique. Muc ngd-thi.
Image d'un objet. Vit thé &nh.
[mage réelle, virtuelle. Thye tirgag, do-hirtureong,
Incident (rayon...). Xa quang luyén.
Instruments & anche. Nhac-am hu¥nh-khi.
lnstruments & bouche. Khiu qudn kbi.
Instruments & cordes. Huyén-khi.
Instruments & vent. Xuy khi.

J.
Jaune { couleur... ) | Vang.
Jour. | Ngidy, Nhat.

L,
La | Note... ). Vii.
Lanterne magique. Chiéu Anh déng.
Len tilles. ' Nhén-kinh.

Lentilles achromatiques. Titn sc nbhdn kinh.
Lentillesconcaves, convexes. Doét, ngdt nh&n kinh.
Lentilles ronvergentes, di- Tu quang-Tén quang

vergen tes. kinh.
Loi physique. Binh luit chi.
Longitudinales(vibrations), Tung chidn ddng.
Longueur d’onde. Ba trang.
Loupe. . Hod-tinh kinh.
Lumiére. Quang-syr sdng.
Lumineux (corps...) Phit quang thé.
Lunette. . Nhén - kiah.

M.

Machine pneumatigue. Chi¢u-khi co.

Manivelle. Cir-ba.



— .

Microscope. |
Miroir.

Miroir plan, sphérique.

Miroir concave, convexe.
Musical (son).

N.

Négatif (cliché).
Neend (en acoustique...)
Note (de musique...).

Octave (musicale).

Opaques (corps...).

Optique (science...}

?.
Onde (sonore). ‘

:

P.

Papier photographique.
Paralléles (lignes). |
Phares.

Phonographe.
Photographie.
Photometre.

Physique (science).

Plan (miroir).

Plaque photographique.
Positif (cliché).

Prisme.

Projections (lampe &....).
Propriété (avoir la propriélé |

de....). R.
Rayon de lumitre. |

Réciproquement.

Hidn-vi kioh.

Khi-nh&n caAnb.

Phan quang kinh.

Binh-dién - kinh — Chau-
didn-kinh.

Pét-ngdt-kinh.

Nhac-dm.

Phu-tuwong.
Nui thdt — Tinh-didm.
Lm-hidu.

Nh&t-cdp tir.
Thanh song.
BA1-ihZu minh thd.

Quang hoc.

Gifly-Anh.

Binh hang tayén.

Pén soi cira bién.

Ky thanh-khi — Mdy nd1.
Chifu tuwong thuat.
Quang d¢ biéu.

Bac vat hoc, Hinh tinh vAt.
Binh dién-kinh.
Bio-kinb.

Chinh-tuwgng.

Tam-l&ng kinh.

Chifu dnh didng.
Pac-tinb 1A...

Quang-tuyén.
Twung phin sb.
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Réfléchie (lumiére).
Réflecteur.

Réflexion du son.
Réfraction de la lumiére.
Reproductlion du son.
Réverbération.

Son musical, bruit.
Son vitesse du....).
Sonores (tuyanx)...
Spectroscope.
Sphérique (miroir).
SouHlet.

Source de lumiére.

Téléphone.

Télescope.

Timbre (d’un son).
Transversales (vibrations).
Translucide (corps)...
Transmission des sons.
Transparents (corps).
Tuyan (sonore).

Tympan (membranedu...).

Vent (iustruments a....).

Vibrations.

Vibrations [ ventres et
nceuds ).

Virtuel (fover).

Vitesse de la lnmiére.

Yitesse du son.

Vocales (cordes....).

V.

Phidn chifu quang.

Héi quang kinh.
Thanh phdn-xa.

Quang khudt-tiét.
Ky-thanh.
Quang=tuyén phan-xa.

Nhac-dm — Tap-dm.
Thanh téc dJ.
Phong cdm ¢uin.
Phan quang kinh.
Chau-dién kinh.
Phong déng tirong cii.
Quang nguyén.

Bi¢n thoai tuyén.
Vién-kinh.

Am-sdc.

Hoinh chAn-ddng.
Bin-th&u minh thé.
Truyén phong-thanh.
Thdu minh thé.
Phong cdm qudn.
Mang ¢b-md.

Xuy-kbi.
Chan-d4ng.
Chd phin, chd thit.

Cong-ngdt quang-tdm.
Quang tdc do.

Thanh téc do.

Thanh dai.



MUC LUC.

—f
QUYEN THU IV;: THANH HOC KHOA.

Trang.

Thanh hoe kboa l& ldm sao? Chia ra thé
nao.
Boax I: — Neudx Tnuu-.il—-Truyén phnng thnnh
Téc d6 Thanh. ; ; .
Biéu 1: Ngubn Thaoh-am.

|. Thanb-4m 13 lam sao 'r& smh ra m

dau? II. — Thanh-am phan loai.
Biéu 2: Truyén phong-thanh: .

1. Trong khi-gigi. — Il. Trong Ll.ru 'tat
—IlIL Trong That-vat.—IV.—{ noi
da chitu khong-khi ra, (dans le vide).

Béu 3: Tée dd tlmnh:—'l‘iéng truyén mét
thi gid. : ; ; 3

§ L. —T4& 44 thanh qun. khong-kbhi —
khong-kbi thay doi, ting troyén
mau chm c¢é ddi chiing ? — Nghe
tifng sang nd, co tinh duge sing
xa chiong ? — Ting l6n nhd ciing

& mét noi truyén chéng chém nhur
nhau.

§ Il.—Téc 40 Tllanh trung Lu‘u-ﬂt

§ Il. —Téc d4 Thanh trong That-vat.

Boaw Il: — Thaoh-am phdn-xg. — Héi-am.
Biéu 1: Thanh-dm phdn-xa. .

{. Thanh phdn-xa la lJam sao?—2. Thnnh
phin-xa nghe & mit nai, ching nghe
& nai khée, vi ¢ nao?

= e o

=434
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. A
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Piéu 2 ; Hdbi-am. ¢ : ; .13
1. Néi-am la di gi?—2. '\lurng thir
vil nio ré bé ting lai. — 3. Vat
ngin tifng phAi cﬁch xa bao nhiéu,
mdi co hdi-dm. . : . . 13
Boax Il1: — Nhac-am tu-cdch: cwung-nhuge, cao
dé : dm-sfc. — By ddu d3m-nhac. . 13
Didu 1: hll@c-:lm tir-cach. Propriétés des sons. 13
§ 4. Nbac-dm cudng-nhirge:—Nhac-dm
cwdrng - nhrge 1a ldm sa0? — Vi
nhirng 18 ndo nhac-dm lén én hay
1a hé di.—Cé phép ndo ma lim cho

ti€ng khong tan mét? : - 15

§ 1. — Nhac-Am cao deé. . : . A7

§ TII.— Am-sdc. . 18
Piéu 2; B du nhac- am Toﬁn cilp t1'r —

Diapason. . . 18

Boan [V:— Ky chan-ddng kbi. —-Kf Thanh khi. 20
§ 1. K¥ chan-ddng khi 14 lam sao?— Vit
phil nhac-am cao d¢ hon cd sioh
miy chan-ddng trong vong moit gidy
ddn -hd? . . 20
§ IL —-Ky Thanh khi—i) T& choh ki
Thanh khi. —2) Phat-tifng lai tai
daun? ; ‘ . 21
Boan V.—Nhac-dm khidung. Instrumentw musicanx. 23
Difu 1: Nhac-dm huyén kbi (Josirements &
mrde} . . 23
1. Huyén kbi 14 thé n&o"——ll Blnh lnﬁt
chi hoinh chan - ddng. — liL Hiy
havén -khi ciing ndy mot trt, bii
dan ¢6 lac vui tni ll.'u: khong ? —IV.
Nbhan loai phét lifng tai dda? . 23
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Piéu 2: Phong cdm qudn — Tuyaux sonores. 23
§ 1. Khdu-quin: 1. Khu quin phél
tiéng biri ddiu?—2. Khong-khi vao
phong cdm quidn cé thé ra ti€éng
ngay dugc ching? — 3. Khin quén
thé ndo? tA-cAnh; phat Iléng thd
nio? — 4. Khdu qu&n c6 miy tha? 23
§ Il. Huynh quin.— 1. Cé mfy thir 7—
ba hl.l}nh'qutln, hoat huynh-quin
thé ndo? Phit tifng béi dau? —
[I[. Cich dung khdn-huynh-quin va
hoat huynh. ; ; . 28
Piéu3: Am-khbivang ra. lnstrnmenls whmnts 31
1. Chudng. N6 thé ndo? B&i didu tiéng

chudag to lén? . : . 31
Il. Trdng. N6 thé nao? Sinh hﬁng tai dﬂu? 32
Boax VI; Th{nh'gn‘it- cir-thé 14 Tai. . : : 88

{. Tai 1A co-thé ding md nghe tiﬁng. 33
2. Tai ¢6 3 ngldn: ogln ngoai. ngin

gifra, ngiin trong. . . 34
3. Khi ta cAm nghe, trong tai xé.v ra
thé ndo? . ; ; . 3

QUYEN THU" V: QUANG HOC. { OPTIQUE ).

Quang-hoc la di gi? Chia ra thé ndo? 38
Poax I;— Néi chung: 1. Su sing la lam sao? —
Il Lisi sdng thuyét vé sg Sing. —
ll. Quang toyén.—IV. Ngudn énh-
sing. = Y. Cic vaAt thu ldy dnh sing
phin ra lam miy thir.— VI. Quang
tuyén ra cir duirng ndo? — VII. Béng
den, bong nbat.— VIll. Quang (8¢ d9.
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—IX. Quang lyec do. — X. Cong-hidu
vat thé lam ra & noi dnh-sing.
Bosx Il: Quang phdn-xa.~— Pbdn quang kinh.
Didu 1: Quang phdn-xa. Réflection de la
lumiére. .

1. Quang phidn-xa la di gi? gios Il Cﬁc vﬂt
c6 lam cho qnnng tuyén phdn-chiéu
nhu nbau chiing ? . :

Piéu 2: PhAn-quang kinh. Miroirs. .

i. PhAn-quang kinh la lam sao? Co mﬂy
tha ? .

§ 1. Binh-dign kinh la l&m mo‘—*ln
hinh vat thé ndo? — Céc vat théu
quang ¢6 lam cho quang tuyén
phin chién chdng? ;

§. 1. Chau-dién kioh cé6 miy thu"’-—
Chin quang tim, cong-ngdét quang
tdm, hur-do quang tdm la lam sao?
— Ao-chau dign kinh in tu'qmg thé
ndo?— Pot-chadu didn kinh in tlrt;mg
nio? .

Poax 1lI: Quang khuft ilﬁl = \h{'rn kinh — hhﬁ‘u
kinh chi irng dung — Tam l&ng-kinh.
Difu 1: Quang khufi-lidt. :

. Quang khuft tift la lam -mu“—l[ Enmg
hiéu béri 4nh sing gdy khoc mid ra.
— . VAt hay lAm cho dnh-sing
ady khiic.—IV. Binh ludt vé quang
khodt - tiét. — V. Chirng nghiém
quang khult ti€t. — VI. Khi nh&n
cdnh.

Piédu 2: Nhén-kinh — l}ilng nhﬁ‘n kinh tmng
chifu Anh ding va trong dén soi bidn,

. 39
. 46

. 46

. 46

48
- 48

. 48

. o1

56
. 56

61
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§ 1. Nb&n kinh 13 JaAm sa0? Tu quang
kinh, tén ‘quang kioh; chin quang
tdm, cong-ngdt quang (Am, hu-do
quang-tdm l& di gi? — Tu quang
kinh, tin quang kinh in twong nao?

§ Il. Céch dilng tu-tén quang kinh trong
ki-aghe¢: 1. Chifu 4nh ding. 2. —
Pén soi cira bién. ; :

héu 3: Tam-lang kinh. Prismes. ; ;

1. Quang bat di qua vat thiu sy sdng cé
mit bing phdng teén dirdi gidy
mdng didn. : ‘ : .

Il. Tam ling kinh. — Tam ling kinh
@ ) d6i chifu dnb sing, ) phan ré séc.

l. Cée val co sde no sic kia taj dan?

[V. — Cdu-véng. : ; . ;

Boax IV : Quang hoc khi-dung. Ilostruments
doptigue. L . . ;

§ 1. Vidn-kioh: 1. Ong dom xem tro—
2 dog dom xem ngdi sao—3 | Ong
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