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JEEM R . impressed decoration

HLED, wkL - .. smoking

TR oo alkali

T ) R -alkaline earth
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—dckhit . primary clay

4 vFrk ... .. itching/slip trailing
BRR _-.vent
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MR Y ... . lining

ok 35317 ., overglaze decoration
Lol . .overglaze color
i ... glaze
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X BRI 47 1 .. Xrray diffraction analysis
Loy ¥4 — (RIIEFEE) . - edge-runner
LA R .- basic replacement
17 5 ~ . lead glaze

HH § .. salt glaze

Bt .- yellow orcher
il . auger machine
IEA . . pressure casting
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Bl 454 1 - ... . revolving speed
el L . ..kaolin

X[ 255 . .chemical property
{LEBRS chemical reaction
BIA B . agitator

Emn, s ... granite

i ... calcination
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1.

2,

3.

4

5

6.
. -Feldspars are usefql because they are a good source of soda and potash.

T

AR LT, HERZ20BhTeToFic>2bh T,

-+ Silica, in.the form of quartz, is used in nearly all ceramic bodies for three
reaons.

(1) LS TOT, WROWRY L 2 TH 20 &2 0 24,

to reduce the drying shnnkage and thus help prevent crack in
the plece . .

@ ﬂ%ﬁcﬂ!iﬁ'%ﬂi%?‘g ET, ﬁ‘tf&nnf’f%&ifi‘#‘

to give better fmng qualities by a reduction of the firing
" ‘shrinkage.

(3) ﬁ: (e h) mh‘c iﬁ%f-bo#mﬂﬂmﬁmﬁ&%%tih

“and to act as a sort of skeleton to hold the shape of the piece
m the kiln durmg firing.

HIRRETOREMIE, HEREE LTHELET,
Slllca m the natural state Is usually in. the form of quartz.

FaE, ﬁ»ﬁ'lﬂw) i) » (7kuu) ‘(’EWJ EPU)E%U)%M = liﬂll!ka’nbf?) V-4

- We are all familiar with the quartz cryatals foun_d in rocks and in sand.

TR %itb.c?)'#'c liﬁ?ﬂl& LTEbRET,
Feldspars are used as flux in ceramic bod:es

L?‘{?ﬁ‘iﬁﬁ‘h%ﬁ& :E’cEiilaH“Ci.ﬂ)ﬁt-T EHAF S DIHREY T R E R

When the body is fired, the {eldspar melts and forms molten gfass which
causes.the particles of clay to cling together.” -

EAlE, Bt by oah) 7ol LTHRTT,

FBRBEw 7234 Mt RIS AL RGP T A T ATHT R

CRBOBBE LTOR, &L Thr BRI E LTiibitEd,

8.

Limestone and magnesite are the carbonates{CaCO;) ‘and magnesium
"~ (MgCO0,) which are used in small amounts as a flux in some vitreous

bodies, and as an ingredient in many glazes.

P EONGIL, R REE 2 0T 2 DK & BT,
Preparation of the ceramic body is the first |mportant step in the

fabncatlon of a fme plece of ware.

11



9 HiERic b e LokgaaHid, Kol Tt
The percentage of water in the clay, based on the dry welght IS expres
sed as follows.

s_ﬂz_rfmrr___ﬂ_mﬂ_:@
10, e X100 RN
(Weight of wet clay—weight of dry clay) ' XIDD
Wetght of dry clay

11, #iv7 7 —A#RUJ!EA%LBEZ: J: 'J L. ﬁ’{:ﬂeﬁ"ﬂld“}&;k%ﬁnz %
AL THERE, 7k£‘ﬂh'(’#£2ﬁk’!.§#-bi'i‘o
Add enough water to the dry ingredients to torm a mixture. of the
consistency of thin cream(slip), pass this mixture through a screen to
remove the grit, and then extract’ enough of the water to brmg the mass
into a plastic state.

12, z!i:'”ft%fﬂ‘ﬁi-)\nf?kﬁ‘ﬂlha i‘(‘")é L. ﬁ:u%ﬁ%kb‘% lffﬁiﬁééﬁt%,
Suspend the slip in a cloth bag until most of the water has dnpped out,
and then spread the shp in an open pan for drying. .

13, = I BT & - T EMOMEED RN T (B AR, —
B BRI RO TRETT,
A ball mill is invaluable to the potter, because it may be used not only for
preparation of the body but also for the biendmg of glass and Jor any
general grinding operation.”

14, gg_'r ‘J T{‘Hﬁ bﬂ'“i&énf'ia)_fﬂﬁi%ﬁﬁbéﬁbé#ﬁ% t{ﬁ‘ L 61‘11’
%)
Itis belleved that bacterlal act:on also helps to develop the plastlclty of
stored clay. .

15, ufﬂ&%kﬁﬁ&&ﬁ&#é#ﬁ%f U7nhmikm%03fﬂ
YTnRuoEF0LERILBEMS SRk, #BehET,
In all the throwing operations, good. lubrication-is: needed.and is fur-
nished by adding a coating of water to the clay on the. wheel or, better, by
using a shp of the same clay _ e d

16, D?Dn&.?f,(i nﬁ“ﬂmﬁtél.h&ﬁﬁ?'#‘o :
Throwing is a skall that |s dlfftc:ult to expla_ln .

17, T‘Eﬁiﬂ)#ﬁ’rli !ﬁb\ﬁ'@fibhézﬂgﬁmﬂﬂiluiniﬂ'o : Lt

The life of molds depends on the care with which they are used and the
type of slip used.

12



18,k EFORIL. ShEs@ie, ) 2l ok Tte
_The flt’St step |n flnlshmg is to tr|m the fms at the ]OIl'ltS or edges

‘ﬁf+ﬁkﬁﬁéhth&h%u ﬁm¢hm%LiT»,
Pieces that have not been dried thoroughly explode in the kiln.

20, W, EORTIS 2V hOBAE K BHTH,
Shrmkage is due fo the Ioss of the very thin flllTlS of water between the
clay partlc!es o . : . L

Aot oLkt

,21_,:__ t x.m%tu#ztﬁé hf‘#iﬂ.‘ft 6 s mﬂi’&'iﬁf&%‘i‘& &: %iitﬂf#’@ﬁ'?nu?k
m&i%fﬂdté%?kiﬁﬁﬂ))iﬂft@%'t%?l. I3 PR
- Even a completely dried piece may explode with too rapid heating
. because of the pressure of the steam that is buiit up by evaporatlon of the
"‘chemically combaned water in the piece.

D, Wik, BRI E B, H LT E Tl & b
¥ amb'amm"m% NEd,
A kiln should never be opened while the ware is still too hot to touch,
otherwnse there :s danger of duntmg(crackmg)

23. ®RLAMTIE, ﬁl—’&m#ﬂm‘—‘i"(?%%{i’c&ﬁfﬁéﬂ)f ﬂ::ﬁiﬁﬁ?m(m{
DARLRTWET,

- Dipping " is widely used in the manufacturing process because it is
_ p055|ble to secure a umform and qunck. glazlng

24, ’E‘:ﬂ»ﬁl?ﬁﬂ)ftﬂ'_li %’Jl 3~1. 5‘(“#‘0
In general the specmc grav:ty of the glaze should be kept at about 1.3
. to 1.5, - . o

%;emaﬁeﬂﬁmmmuuwnﬁLﬁnxﬁyV?ﬁemeawnuao
‘The glaze on the foot of a piece must be removed by scraping or

spongmg

26ai iﬁ% x l%f' ffﬂmﬂm‘kﬁiti ﬂt6 »T ﬂ&?kﬁﬁ*ﬁ( ﬂﬁltit-t?:? HRT
A glazed surface on a fired body is smooth nonabsorbent easﬂy cleaned
and hyglemc.

27ﬁaﬁszMﬁyzae LR T Eii b FHith & TEH L 2

- Glaze.is a thin layer. of glass, or glass and crystals. that adheres to the
surface of the body. i -

113



98, MiciibidH T Al KRRBICHT SLER, ﬁﬁﬂ‘:ﬁl E;‘:Lﬂ&ﬁ‘o
S w%%éd%mm#mmimo FA, o
The glass! used for glaze must have such special propertles as stablllty
against atmospherlc conditions, resistance to soaps, and extreme hardness
S0 that it wﬂl not be eastly scratched ' R

28 FeitF MU A, KL U T ARRMESAENIIE L | LTI =7A8D
Kot mERE LIS, dﬁi{h&ﬁwm&ﬁﬁ&ftﬂu t 1’[:A L ‘C J&% ’3:2@1%0)?51
03 1) TN/ - B AR
Basic oxides, such as sodium oxlde(Na;O) potassmm oxtde(K,O)
calcium oxlde(CaO) and lead oxide (Pb0), and the neutral oxide, aluminum
- oxide (Al,0,), are combmed with the acid oxldes like Silicon dloxnde(SIO,)
to form the compound best suited for the partlcular glaze deswed.

%;$mmmMTmu;mw ﬂ7»/n/70&7&ﬁmkm0m%&ﬂk
At the glost firing temperature, the glaze becomes Vtscous ltke thlck
maple syrup, and it flows in an even Iayer

'm'Hzﬁbztmﬁuﬁw?aLﬁL&ast.sfz%ﬁ%&d%&.
At the cooling stage, it becomes more and more viscous, until it reaches
a temperature where |t is completely rigld .

32.. ﬂliiﬁwéﬂ‘ﬂi%l-zﬁﬂnéné 2: 3‘&1)30)356&%.% L. ')’/lr?) 'J ﬁi‘%‘?
BTN ERLET,
The calor of copper furns tnto a brllllant green when lt is added to a lead
-rich glaze, but an intense blue in an alkallne glaze. S

33, fﬂiiﬁ’ﬁiﬂ‘ftfﬂtf}tf&wﬁ'ﬁtmiﬁ‘“ﬂ&? Hlﬂ?#ﬂftéﬂ 5! ( #
RELT, ABEHEMEERCRHEINET,
Ceramic stains are compounds of coloring elements mlxed with other
ingredients, .calcined at a high temperature, fmely ground, and ‘then
- washed free of soluble salts. . o _ . L

3, BEZ 0 ARG 275, mmu%namua@mmm m
B EOBISEHNE T, **ﬁ ¥

Chromic oxide produces gre‘en,' but the shade of green can be varled by
adding lead oxlde. whlch by ltself is white. .. e o

35< iﬁﬁ!lg?ﬁﬁ:@'ﬂ‘&%ﬁf%mﬂﬁ—-w HtHE, Lb#ﬁtf@.‘ﬁl%"ﬂ%

~. A diluent is an insoluble, amphoferic substance whose sole purpose IS to
dilute the color to make it tighter in hue. :

14



36, LD VELY SR WROWREEORSGRTTY %ﬂ.é@é? ( (%
Pl% EMTEZRA,

“Clay is ‘composed- of fine crystals, many. of :them so small that they
cannot be seen under the highest magnification of an ordinary microscope.

3. CRODEEMT, BEMAL ) FL FEWIEHTEKRTVET,
These crystals are composed mamly of a mmeral called kaohmte.

38 %nblifl\é’ﬂﬁ@ﬂ?ﬁ'ﬁif if&%ﬂlinﬁﬁfi@ﬁimﬁﬁ?’ﬂ'-

In shape they are like tlny plates, more or less hexagonal in outline and
-with, flat laces )

3915_&&!-%%* El?.’?:tle éﬁb“(’d\@& @bh%ﬂl\ﬁ%@ﬁﬂﬁ‘)\—: ‘Cw
Everl the purest of natural clays contam free partlcles of matenals that
_may be thought of as sand or gnt. .

40, ﬂb?&h@lﬂi?&’( LA”S:*EIIETTTEL&T., .

- The. most common is quartz(SnO,), found in a great varlety of partlcle
sizes. i

41, BRI THORLEEL ) T suhiz@f e D ¥,
Feldspars (KNaO- AI,O, ES|O,) act as grit in the plastlc clay. but become
‘fluxes during firing. "~ ,

42, ML, oK —114 v—liibc (R w-—ﬁ?) tﬁ?_’ LT, fitdth#
FATVET,
Some clays, especually ball clays contaln organrc matter in the form of
lignite (a type of coal) and waxes. :

m';geu%mmmmuﬂz@sefm.immmﬁeﬁmmmuwﬁee
Z o

These generally burn out on- flrmg, but they mfluence the plasticity and
., dry, strength of the clay. . S _ . .

44, LB RERTT. TRBRATROE W AR ER I J: ) ’}E’F
ARz k) 3 Ta
Clay is a secondary produut in the earth's crust ; that is, it results from
decomposmon by weathering of the older feldspathic' rocks.

45 Y HRBESANAB N EMESH ., ’Tmﬂ:#i_l_ AL TRV
if’ﬁﬁ-'{’\ koM EHCLE Y
it Thererare many kinds of ‘stoneware clays that contain sufficient feld-
rspar; combined with a plastlc clay, to gwa both good plastlclty and a dense
body when fired.

15



46, BLRIRIBTIREA XD LNPERUEATVHDT, fi') !l'”u-ﬁ?’ﬁ"&‘ﬂ”
hifi ) €A
- Nearly all clays contain too much grit in their natural state. and they
must therefore be washed before being used. :

41. #ﬁﬁhﬂﬁﬁhfﬁkhmtﬁﬁﬁhf mwﬂew<ALMLﬂen
7,
The clay is blunged (mixed) with water to form a thln suspens:on. and is
then passed through a fine screen o remove the coarse grrt. ‘

48i :}_.@_I!ﬂﬁtin 7 Bi&ﬁi’i“é@f&)ﬁ]’_&’& r&ylé-ﬁ:éé-’at-:’:w&&'ﬁll NEL

The plasticity of a clay plays a very important part in the successful
application of the formmg proccess such as throwrng on the wheel

49, %’iﬁ'}@))&‘f!&%éﬂ% e, ﬂ?ixﬁﬂ)ﬁ\rﬂkff)ﬁﬁﬁ‘ﬁ:( ’k%fai'é'fﬂ)_l,
LRMBRERT S LMAE T,

When formed by ordinary methods, all clays and bodles shhrlnk in
drying, because of the removal of the thin films of water between the
particles.

50, ﬁﬁ'ti%ﬂb’:*hti&*ﬁﬁﬁ%(&ﬂ ﬂiﬁbké(’.‘;n ‘;’1‘ .
The finer the particles, the ‘thicker the film of water, and the greater the
shrinkage.

51 AUHE AR i*ﬂ”ﬁ%mﬁgﬁﬁmﬁé_xmn' 
The percentage of shrinkageis; - -~ . ¢
Length of green body —dried body %100
Length of green body : o

52, Iy b BEORIEWBRE R, fh, DUEIRT L THIETY.

The firing properties of greates{ interest are the’color, the shrmkage
and the densrty

53, tﬁﬁcf&m@.ri L‘Eﬁﬂﬂielt&ﬂf)ﬁ%m“a’lﬂkx NET. .
The fired color depends to a large extent on the amount of rron mlnerals

54, TOEENTEIL. mm&@iélﬁMfr%miimww&mbwmq
LTRNE NS RORTMbNET,
The density of a clay Is determined by measurmg the amount of water
. that has been absorbed by the fired clay after it has been borled for ane
hour and has been soaked in water for 24 hours. T R TR

16



85. I Z (E, M- Tl W ILPEARNEIC196g T, Litok B ic220g 1=
%SRRIk m%%wa xmml%%&—ms%
For example, it an unglazed plate weighs 196gms when dry and 220gms
after the above water treatment, its absorption is,

220196 24 %100
196 X100= T-—-IZ 8%

56, BEXTRUERPCHELARPRNIOTHIEETCELINET, %h
3. BE5 &iﬁﬂfﬁ)ﬁ}i’é t?ﬂiéb‘i, ') ﬁld&ﬂﬂ_iﬁ Li"i?Lﬁf"t Wy
EFEETT

In the pottery (ceramlc) lndustry, molds are umversally made of gypsum
plaster, for this material takes an accurate design, is reasonably hard and
strong when set, and most important, is porous enough to readily absorb
water

7. B CEHE) (Mo 0k s MORE, &2 ABOMAREE LT
Lﬂl&?fihfs&bhi'ﬁ', .
~_Molds are used for formlng plates by jlggermg. castmg and extruding.
for various shapes,

58. Fa# {2 CaSO, 2H,0 MEHE LML NET,
Plaster is made of gypsum rock, which is composed of CaSO4 ZH,O

59, E'ﬁﬁtimﬁ'ﬂ)unﬁﬁ‘ﬂ < tc 33zTKE &%fﬂ-ﬁ' & ﬂ. CaSO. 1/2H,0 &
ABEMTEET,
Gypsum rock is heated in huge kilns until part of the water is lost leaving
the fmlshed pIaster CaS0,-1/ 2H,0

m ﬁ;g%ﬂwaﬁﬂbn t/bﬁm Eé%Lrt;b%mw%ﬂﬁﬂ

There are many grades of plaster, which vary in the time of set, the
hardness, and the amount of expans:on on settmg

61 H'E‘ﬁfzklbbuz. enz; &, "ﬁfii?iﬂ%’d‘%ﬁ“ﬁ‘ T h B LT 2 2T
O AB - T2 Bl e i L.’Zc') -
“When plaster is added to water, part of it dissolves, but soon the rest
mass crystallizes in mtermeshmg needles until the enture mass {body)
becomes solid. .

62, merﬁﬁmkﬁL&Laﬂmﬂ&ébtu#én 2HEDEREE
% LL—MT‘— t ‘imﬂfﬁf"fo

.. ~Unless.the hardened. plaster. surface is treated in some way, It is impos-
sible to apply a second layer of plaster without having it stick. .
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63.. %ﬂ%ﬁmtLfﬁUE&%ﬁmwﬁﬁﬁhﬁO$¢r
We usually coat the first layer of plaster with potassrum soap as a
separator

64. ﬁwmmmzue w(?ﬁmﬁ&#TUiTa
There are some methods of checklng(measurmg) the temperature in the
kiln :
1) WEAFE S EER OIS T, -
by means of a thermometer, cailed a pyrometer, wh1ch gwes a
direct reading of the temperature. e at

(2) H&%tthm&&A%T\ﬁéhﬁfﬂwbiTo

by use of a fusible mixture, called a pyrometric cone',' which
softens when a certam degrree of heat is attamed

(3) PI%JJL@RT i}‘éfﬁa#'ﬂ#'{fl\é&ﬂ.#%%b‘e?léﬂ‘Li’h‘,
' by means of draw trials, which are small samples puiled from
the kiln from time to time during the firing.

65, PRREAFAIAAR TP LA PnT, EL{DHT z%:if:rﬂt Lﬂﬁi’&ﬁﬁ
THEIRZ), RioRKELTEBLTLEVET, - -
As a ceramic body is fired to higher and higher temperatures, more and
more glass is formed, the p:ece continues to shrink and becumes more
dense, and eventually the piece will soften and deform. et

6. }eiﬂ!d)ﬁi{{tﬁ' tikﬂ:’i‘}fﬁﬂ'o)zniﬁﬁﬂﬂfi % ¢ @i?hk‘tu\'r‘

The range of temperatures between the point where a body is sufficiently
hard and the point where it begins to soften and deform is rather extenswe
for many bodies. : :

67. mmmm&fewﬁemgﬁtﬁménawmmwfﬁxmffr“
Both the degree of temperature and the length ot tlme a body is fired at
a particular temperature are important. ,

asemm—oeﬂmf&beno-um@mwe&1m T
Temperatures are given in degrees centigrade, where §* rs the me!tmg
point of ice and 100" is the boiling paint of water, '

69, ﬂiﬁL@RMEﬁTmmtT&?ﬁﬁmiﬁ&ﬂﬂ%hq?EWIL

Draw trials tell the potter the exact condition:of the ware in- the krln at
any time and, of course the method is inexpensive.and simple. - :
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70" 5(@:!:!1%&%’&%&150 ﬁ-’x*ﬂ“&(&'ﬂf}l‘ —'l~(600 700°C)
T&&Oéﬁ?

: Many:clays contain orgamc matter whlch f:rst blackens and then burns
out at ‘about red heat. BN

71 iRIEAO50—1000C (2% B & RIS ORE LT 1 b EvS Pp—
CARA S AIHHRENETL

-~ :-When temperatures.of from 9500 to 1000°C are reached' the minerals
recrystalilze into fine needle-like partictes called -mullitz (3A1,0,-25i0,),
embedded in a glass

ﬁﬁ??fihhﬁﬁbhﬂ77/72(ﬁm)ﬂ ﬁemﬁuﬁ fﬁmé

At extremely high temperaturesor in the presence of fluxes, these needle
-llke crystals do much to add strength to the body

73 V‘v}-t Hef:&!: J."i’él:ﬂﬁfl‘ﬂ)77 ;ﬁ’ZIi?teC:ﬁ*<?.§c')-tX/!-
S ORAMEE TN FANTERMEBWLET,

When reached to red heat the fluxes in a clay or body start to soften and
a glass is formed which acts like cement, to make a strong body.

74, fEELAERICRY, EBLERDATEANLS,
Always weigh the water first and then add the correct amount of plaster
_by weight.

75. DSROGEDFRIGIE (M ZLEATTH, Lo d e BRAMIZELD
WHALHTTIRWITEEA,

" In hand mixing small amounts of plaster, it is essential to stir the plaster
quickly, yet not forcefully enough to whip air into the mix.

76, & L & ITARIE TRk L, ARICESADAZLAIESH ) XA,
If plaster i is mixed in a vacuum, then there is no danger of entrapping air
in it.

7. BREOEFLETEE - THEDHINE, TOBMRLALEETT,
When a finger trailed over the surface of the plaster leaves a slight wake
or trarl that is the moment to pour the plaster.

78. .Eilnﬁ'_ M BHITI, %h.a‘: 1) g I K B R IEFE 2 RPN 2 LHic o1t
Z:Iliﬁ‘kﬂjf To
* To produce high-quality molds, it is impartant to learn the exact amount
of mixing time it takes to produce the desired result.

79, W LAAOMEILEM L {Hf o MR T LT T by,
The pouring action shauld be smooth and steady without interruption.
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80, b L I LRA LR THRAN LAt > THRAIBAT B iﬂ#’é z‘l‘t‘ h&'h
i, KERBOBNAHEL LW HTT,
1§ water rises to the plaste after the pour, this mdrcates that the plaster
has not been mixed sufficiently or that the water-to-plaster ratio is-not
correct.

81, Eﬂuﬂm&¥ﬁ%@§5ié)F%WmﬁM%Lféﬁbﬁbﬁé¥;
If the plaster is over 6 months old, the set and workmg tlme will: change,
as will the consistency.”.. . = . ot i s

82, MEBORTHMIT L LIZLTBC L, Hﬁlizﬂﬁ%"&’)ﬂﬁﬁf)"i‘)ﬂlﬁli
N, 2H)ANIWIRETRH D EEA, Y

if is sits open in a room, piaster has a tendency to take on water and
become iumpy . it should not be used. TS ¢

83, Ixi%ic, K&]Iiifﬁi}(lfﬂ?’ﬂéﬁﬂ’(’%’ﬁé ’.‘;:h‘ﬂ.li’{c') i"d'A, (nﬂtﬁ‘%!l!

WL
In the end, potters may have to look for refractory matenals themselves
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apply
arbor
oil stone

.angle plate
- safety
-safety rules

safety shoas
safety device

- safety glasses,/satety goggles
- -safety factor

- align

- maintain

..-inch

wave
air micrometer

permanent strain

--X-axis
.. apron

elastic wheel

- ¢ylindrical grinder

endmill
carriage
stress

. stress-strain diagram
.- season crack

feed
feed gear

- auto-collimeter

bandsaw
optical flat

-optimeter
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- - face plate
- temperature
- ‘opentng spanner
‘revolution
- revolving center

change gear
angle gauge

“work piece

" gshape

- shaper

" hardness tester’
T die

" anvil

~ parallel block

curve

. seasoning
= consist
“forge
" dry method
-finished parts
- sensitivity
" external diameter
- gutside micrameter
- “environmental error

machine vice
scraper

" tolerance

reverse

“.air chuck
- indentation
- assemble
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crank type
clamp
accident error
grease
finishing

light oli

- scriber

chip

allowarnice for machining
bond

grade

‘inspection

- coolant

grinding wheel
grinding machine

. convert
- toolkeeper

tool room
tool box
build-up edge

: high-speed steel

centerless grinder

compass. divider

CNC(Computerized Numerical Control)
rigidity

sine bar

- circular table

bench

- saddle
. counter sink
. trigonometric function
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third-angle projectiom

.. three-wire method

sand paper
finish marks

- finish
- water level
- C-clamp

- fix

head stock
Shore hardness tester
face mitl

‘silicate wheel

cylinder
cylinder gauge
tail stock

wet method
axis

fixtre /jig
accident
automatic
jack

* longitudinal
- decimal system

scale

level vial
~vertical

-hydraulic
«'NC (Numerical Control)
o set up

spanner
slippage
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T 0 & fitting

RY =7 sleeve

BT B sharpen

~FiE . dimension

4 preduction

KT A draw

M | accuracy

Hid, B precision

Wk accurate

BIEIR chtting resistance
HREWH disconnect
rZ73Iv7 ceramic

_&7’—_; B, 7Irr—-v _ ._ plug gauge

s 5’ - ' ‘ center
trZ—FIn _ center drill

i1 ' lathe

Zh _ _Z-axis

itk ' back and forth
Bl operation

W measurement
R measuring pressure
ke 10 measuring machine
it e ~ instrumental error
HEY 3  measure

MERA - measuring device
it g . micrometer microscope
2542 . side cutter

S -X-154 flat scraper

T 0 & " planer

75342 _plain milling cutter

gl -y

" bench drilling machine
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Fo7 "'tép

SLTHEAR vertical grinder

MT794 A% " vertical milling machine

gy Ty y— ‘ ' turning center

# Ly hEER © turret lathe

WS v 7 " independent chuck

4R " dies

F4 2T EN  dies wrench

F4vEsF " diamond

FLeNT— * dial gauge/dial indicator
CEARAR © " leose clathes

Frw? " chuck '

AR " cemented carbide/sintered hard alloy
iﬁ%ﬁfﬁt (F ¥ A5y H—s% | tungsten carbide S
it o superfinishing

LRgar long life

i - 2 a3 " adjust

LT AR " upright drilling machine

HfER, A3y © square

VAR EYN ' 7 twist dril

#eto ¢, M8t s 0 connect

yict g g "7 define

id.:4 7 surface plate

T#H754 % " Te-slot cutter

7 A b RE C test

F—7N © 7 table

FAI " hand vice

FHA o 'design<

pisak ol 7 elctric arc furnace it
THFr v o © 7" magnetic chuck ‘
AT T Kerosene
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"~ surface gauge
*‘counterbalance

* dead center
“traverse cut

attach

" disassemble

abrasive grain
dresser

- 'internal diameter
Cpring'lathe
‘hore
- diagonal pliers
“equip
‘blunt
" screw

screwdriver
thread

heat treatment
vernier calipers

" mount
" gear teeth

height gauge
gear

edge

tool post

' tighten

hammer

" half nut
" cutting tool

backlash
burr
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. universal grinder

..., universal tool grinder - ...

universal milling machine

_pipe wrench

. knee
. Vickers hardness tester
_vitrified wheel

lpading

. compound rest
- contain

accessory
engine lathe
milling machine - .

. flange
. .center rest

V block
Brinell hardness tester

. blade

block gauge
pliers

s_Iip joine spanner
plunge cut

press

parallel bench

. surface grinder

- flatnesé

...bed

- pincers J
.. .. electric dischavge machine

. honing |

,--box spanner

32



Ky 7RV ¥
#)L k
K—nik
Ko

HrF

2R
R

YR A X AN

B¥yu¥
ik

& L%

[ L4

@y
mNersy—
%
ARV T
HZizh
AZNY—
Hodt
2 b ‘j w 7&31
A=k
R
Th b3
Tk
i &)

B AT =
Er¥—LrFf
MmEAN
mAR
micil
Hf

socket wrench
boit
drilling machine

-rag.
- punch
- tape measure
.. _.machine oil
- .machining center
- small strew Jack

round work

. .. driving plate
.- dog
Jturn
.. live center
. groove

double off-set box end
torn off

. metal saw

- glazing

. metric equivalent
. metric system

graduation
surface roughness
surface finish
chamfer

. morse taper

mankey wrench,/adjustable wrench
quenching

hardening

anne_aﬁng

metallurgy
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- file (assorted set file)

angular cutter

= hacksaw
‘loosen
" welder
‘crass slide
* . horizontal
" horizontal milling machine
“ radial drilling machine

chain nose pliers
lapping

" reamer
" calipers
‘grain size
" wringing

ring gauge

- universal chuck

Rockwell hardness tester

< Y-axis
"~ index head
" coincide
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10,
“11,
12,
13,

c FEEERFIREMG, TEMEHLESSETHS,

Finishing Is to finish-the work piece with hand tool.

. -‘(-'1") H:_l:lﬂ‘lﬁﬁ‘%m_\ PN oMY ELEET S,
" Filing requires a lot of practice to become skilled.

L FARB BhLENIOCHDbND,

Die is used to thread a male screw.

LESIFERR. Mo b TR AR LT ABRE PRI O OIMBWTH B,
Scraping is to scrape the work piece taht requires ‘a smooth surface.

CRBFE BRAFYASR—RE LS THE S ‘ _
We make a hole by using an electric drill or drilling machine. -

. =il le’%ﬂ'ﬁ%iﬂ'&ﬁ‘ti‘%%i:ﬁ&bﬂée
- The reamer is used to fine the inside of the hole.. =

L WECERE ¢y, TREBHINNCERL T3,

Please check the tools before use to avoid accidents.

. Iz sq Xicty b LAE,
- Place the work piece in a vice.

L er s =Ry F ML, RS HAMZ RS F 2472,
'Wlth a center punch, we punch where we want to drill.

Hab‘%ﬂ’%fa!.—:‘t P& EARL SV,
Scribe the lines with a scrlber ‘

h/v—?tff $/§%ﬂﬁtéh
Strlke the center punch wlth a hammer

=z % TR TR, ERRETFL,
Raise the file on its return stroke

VI 203, ik 2GR TE LILTwa

V-blocks are made from cast |rom or steel

1

WPk DY, T 7umwnn4xrm Té o
" Secure the work plece |n a v:ce to avond accndents C
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15,

16,

17,

18,

19,

20,

21,

22,

SRR, RS ThiT Tk b,
The surface of the surface plate should feel perfectly- smooth

¥ 2 Yo, 7 Al TRSAsEbLILS.
Files are made from chrome stee! or tool steel..

5y I BRIRS 9T NIy TRUHRI 9 TD SHNFH D
There are three kinds of taps: machine, hand and gas taps. . - .

2 3RS IR 2 ARDBRDRS b1 D,
Dividers consist of two flat strips.of metal legs.

v 4 7R A—F DT NENIE, 7V —bDKHORIH TN B,
The anvil of a micrometer is attached to one end of the frame.

ML —-ngid, A TiEL Tw5%.
Upright drilling machines are designed to work on sman WOrk places.

AHHCE, VAR P FIABE{ BT,
Twist drills are commonly used for drilling.

754 28754 REWG, 77 2HTELDTH D,
Milling machings are for cutting the work piece by means of a milhng

cutter.

23,

24,

25,

26,

27,

28,

7742ﬂu%mﬂﬁmkk0m4&m1#13%° e
Milling machines enable lots of kinds of work with its accessorles

VER7 5428, LKL faE:bfL'Cb)_Zu
Knee-type milling machines are widely used.

75 4 AR — 7N, F FARGE— L DS AT 0B,
Horizontal milling machines consists of a table, saddle and knee.

BTOTIFRIIE, 59 2T v Yitdh b, |
There is backlash in all machine toals. '

S TOTFREHITLEV,
Drill a hole to the tapping size of the thread

7 — 2 DR S T ThBI HELES .
Ensure that the faces of the work are smooth.
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29,

30,

3L

32,

33.

M.

35,

36,

37,

38,

39.

40,

41,

42,

ELWRHIcE D, SR L (H<,
The machine will operate efficiently if it is properly oiled.

D=2 FERIZIIAT LI,
Mount the work: piece in the lathe.

FTANATIE, 4 FHERTH S,
An American ruler is graduated in inches.

WIGMHELCR, 2TRTac L,

Be sure to oil the machine before use.

BRI, B0 s LARELE3 W,
Switch on the machine for a few minutes fo warm it up before use.

T ¥BAEIE. METWSTE b,
Light metals like aluminum can be machined at high spped

REDH, MOBWLERPICAND,
Tuck in any loose clothes for your satety.

w4705 —THELMEL LS,
Measure the extermal diameter with a micrometer.

CRLEDZ T 7 Fy PRI, V- lBLI 0,

Loosen the tallstock clamp nut or lever.

&{’F’&h‘ib%‘m. Eéﬁ:&%m@ﬂ;ﬁl-?ﬁ’éﬂ_ .
Replace the safety device before starting operations.

B, STRREEDTEV,
Stop the machine before making adjustments.

BRERORIIE, BFRL 9 FEPI LS W,
Be sure to switch off the machine before the repair. .

A, FLCRET AL,
Report all accidents immediately.

5t ik b OB, SYBETR) ZE W,
Remove all burrs for a smooth finish.
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43

44,

45,

46,

47,

48,

49, &

50,

51,

ERTIREY, MEF oy 7 ibRS
Universal chucks are commonly used in lathes. ..

p oy —SEREL TH D, EECOENMEIC LT~
Centers are heat-treated and usally have a 60" degree tip..-: [.00¢

by S—icit. BVeyF—L Ve F—n2BRNH D, W
There are kinds of center, the live and dead centers.: v i 7

gty —it, 7—27 LEEABT LI RL>TWwh i
Revolving centers are designed to rotate. with the work piece... .

FoRTid. BEserifio2o A PoEHICLID0HB00 0 L
Nowadays, cemented carbide is becoming popular for cutting tools.

e L o EoERE Ry TE .
Tungsten carbide enables work to reduce total productlon haurs

HEAGORER, HEFHVNTH 5, o
The disadvantage of tungsten carbide is that |t is costly

Bz, Fat s h@fnFe vy 7% o50 Y
What kinds of chuck- are there for.the lathe ? .-

ﬁﬁ{‘i‘ﬁflirﬂéﬁ"ﬂ:ﬂ;'} flﬁ’i‘ﬂ?é#@h. LiZLiFy = F '\—-'\--;b‘fﬂ,

Sometrmes the sand paper is used for a smooth hmsh m the Iathe

operation.

52,

53,

54,

55,

56,

mﬁﬁﬁv.@ﬂﬂ%ﬁ%t&éh;
Grind the cutting edge at an angle less than 90 degrees. ... .-

REGOUMIERE S5 T8I Sy =y Fitfikbing,
Thinning is done to reduce cutting resistance for drilling.. .. .- .-
YRR BB RT 5 > TR IS b v,
The cutting edge of the drill should always be sharpened.

Fl 4L, BMEELHBE A,
When sawing, grasp the hacksaw properly. e

I{Fﬁmi:ii‘ Eﬁmmf‘r‘\fclbwﬂfﬁaa Cowal b i e pet
Some machine tools are equipped with graduated collars.
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57.
58,
59,
60,
61.

The use of machme taols. requnres great care o
62, |
53.::‘

64,

69,

F=2r AT, Y EERD ‘{r’éh
File the work to remove burrs.

T Ay 713 BleARERE->TW L,
... Gear cutters have sharpened teeth. -

Ffkid, HHEF LTV,
Never grasp the cuttmg gdge dlrectly W|th your hand.

7 —-7»%:&2:““- "i‘ Flbé‘ﬁ' 7 /TLf‘ﬁ‘EEEEt‘L
Check |f the saddle |s clamped when you feed the table

I{’Fﬁfﬁﬂi!ﬁﬂ%luli —!‘53‘&&?3#2%1 5 %'u,

anuaoeotma#v

How do you thread a female screw ?

sh L%ﬂ]% TR ﬁ%ﬁﬁ') ab* 7
What do you use to thread a male screw ?

B0, gy ?

What is the feeding rate'? =

'ﬁmeeML EELTHED EBIEE L,

< gtart the machlne and feed the work with' care.

66.

'?//1\4’ Aig, 774 X!E{’Fﬁluliﬁbfiﬂfbéu .

The machtne vace 15 the most cenvensent devsce for milling eperatmn.

67.
- - Friction on the work piece generates great heat.
.68,

69,

70,

MBIz LY, BIEOMHIET S,

SR S A YR R BT O T

Does the diamond used in grinding ever wear out ?

I & L1l B,

Look up the: recornmended cuttmg speed

7 —7 EHHOMBAR T A FERL S\
Slide the work to the desired:position... **
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71, MLiiciE, 7—7 oL E T3,
Before machining, check the work for alignment. -

72, WAILB-24h, BT 0, BOEhdth BT, BXT#4% 9o
Grinding wheels should be dressed when glazing, loading and tearing
happen.

3. BEL LS. BEEELECH) BT NThE, o oo
Truing is to shape the gnndrng wheeI correctly.

U, BETERFATES FEL = xm‘fy,/uﬂ»#abnao'
Diamond dressers or crushing rolis are used for dressmg

75, Wik &1L, wm*uwwm~%ﬁ»%uwwrsm%aa,;;'
Build-up edge is a part of chips which clmgs to the edge of the cuttmg
fooi. ‘ : ‘ _ )

76, WA AR ¢ 1 DOHER, mmﬂ%ﬁ&<fszgz;
One of the ways to avoid buildup edge is to reduce the cuttmg allow-
ance. P P

77. BHERT{EgMIZ &> T, RELRETHS,
Rigidity is a very important factor for the machme tools

78, WE (L, 77 NERY ~I‘t&%ﬁﬂ’€l~ﬂlﬂ&l‘li?a‘mée :
Measurement is to check the shape and the snze of the work prece
precisely . .

79, iﬂ#iiut&h.ii ﬁiﬁi&iittﬂﬂlﬂi@fa")ﬁ% b,
There are two kinds of measuring method, direct and companson
measudrernents. ]

80, JEMAL(E, MiﬁmMA%%‘miﬁmﬂﬁ %W%ﬁui&mi&u
BRBZITA NS,
Measuring error is c!ass:faed as personal mstrumental environmental
and accidental trror.. SR , IR

81, MEDMHLEIRIT, 20EL L~ Td, R
Standard temperature for measurement is 20 degrees.

82, WUEQMWGImIWE, FITHRET S, -~
Accurate work pieces are finished with grinding. -
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83, {L.Limid, FifiHbHI ETHETRES L,
Surface finish i |s inspected- by surface roughness and flatness.

m.#7T4ﬂ»77;}u¥EEWMELmbn%,;
Optlcal flat is used for checking the flatness

%.IW&MLH m&mﬁtﬁhmﬁﬁﬁaq
There are two kinds of tfest in the mach:ne tools, accuracy test and
running test :

86, AAT Ii'#l]\{é%f 3 JL 6 NC Ifﬁﬁmb‘f‘ { 53'-31}\:;“- nTwa,
NC machines are widely introduced even in the small and medium-scale
compames in Japan

B7. /#xm owmmmmirIWWEMEtza,

Vernier calipers can be used to measure the work piece up to 0.5mn in
accuracy .

88, w47 A— fﬂﬂi!ﬁl_k%&%@% ".i-z.éa)l;t By FOBMETH S,
The main factor that affects the accuracy of the m:crometer is its pitch
error. . :

8, mammsammmmcc nz?ﬁxﬂﬁéﬁﬁ&ﬁl(&bna
Rockwell hardness tester is the most popular among the hardness
testers. C o .

90, AOEEMIZ?
What is the speed of rctatton fow ?
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- : {&lE) e gk .
J———— FLUTE LENGTH (BODY) —————ef~+| CUTTER SWEEP

—
MARGIN(~ 1)

H 0 I "

)\ BLADECHAD CRUAITM) LANDOR BLATE ‘F—mpgwmgnrm
BODY CLEARANCE ANGLE - - __L)—‘ T 2 T I A T

ANGLE OF CHAMFFR , . = D

(0 M)

e

CUTTING LIFSUSL 3D RAKE ANGLE AND v
RIGHT-HAND RATATION SUOWN
(OHLAELT) : The tain parts of a reamer A
B A

(R BT ) rt=)
SPEEDY SFLECTOR LEVERS
(23 &) K U I
COLUMN ™=}
(@OUmL L =)
i FEED
LENAD 5 2} A P

TANDFFED CONTROL el
RADIAL ARM(® YT AT =2}
{LFN23+2) oL o
HIVATRS Gras SINDLECEM]
(37 ¥4~
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(R4 1=}
TRAVERSE HANDWHEEL )
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Coustesy The A R Williams Mackinery Company Limited
A radial drilfry; rrackine permits buge purts to b brild
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Parts of a gear

(SHE)
- MAJOR DIA,
PITCH DIA.
MINOR DIA.
M

(X v FHE)
— ()
" CREST {#2Lil))

ear THICKNESS
(2K oF THREAD

___,\—
"<HELIX ANGLE {faL#f5)
~HELL
e PITCH (£ v #)
§ y ”
(2 M) FHRERP

ROOT (4#4)
Parts of a;crew; tflread
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A contowr banckaw prevides an econormical mes of eclzring metals 1o ape
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(ALY re) @ LA 2 ) LGN 227
FEED REVERSE LEVER SHNOVE NoSE COMPOURD RESY e HANDLE it LiiEN SPINOLE CLAMP

AL G
TAILSTOCK SPNDLE

ﬂ'l‘iﬁgl!ffxlég‘} th'H:" y | COMPOUND REST (MR

ICILGERY v Fa)

CROSS snmsmsalu i
+ SADDLE 1 TAILSTOCK HANDWHEEL.
oY TAISTOK
{a 'H:/f—) - " (¥78
' o X Il

CLAMP

CERE+ 1)
SPLIT NUT LEVER
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FEED DIRECTIONAL LEVER (39 A4 £ W_‘) o
. ]
QUICK CHANGE GEARBOX AFROR (72} VARNS

(729 v +OMLXY—£22R)  CARRIAGE HANDWEEL BASEI'-':L.)
HRETR G 2 i ’

Courtesy The R K. LeBlond Machine Tool €
Parts of an engine lathe

(kMR L) (LHELE 2 T o7 Lrtmn)
SPINDLE BINDING LEVER TAILSTOCK CLAMP LEVER

TOP TAILSTOCK ~
CASTING - HANDWHEEL (3% 9 1> k)
l;%\ - .. y /

GH - SPIND\

TAILSTOCK OP

(yor? Lok
i e CREV
(£9 &> #—) DEAD CENTRE [l SCREW FOR

OFFSETTING (7 4= - } @5t 1)
ALIGNMENT

‘i - l G 1 ‘. :
. Mn; .‘.ﬂ - _1
ke LOWER TAILSTOCK CASTING
RIS - - ¢V O o= e |

Courtesy Standard-Modern Tool Company

The tailstock assembly
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cooling battery

-accumulator

to heat
compress
compression ratio

: compression refrigerating machine

collect

- anemodiffuser
. anchar baolt

safety valve
guide blade
carbon monoxide
select

" lose

centrifugal pump
lined duct
operating cost
running cost

air chamber

air handling unit
British thermal unit
eliminator

elbow

- centrifugal blower

centrifugal force
¢hiorine

-enthalpy

entropy

".breeching exhaust gas
reciprocating compressing refrigerator
- reciprocating compressor
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.. .orifice flow meter
-~ . temperature

thermometer

-improve
- rotate

diffusion
extend

_Fahrenheit
.. humidifying
- combustibles
- superload
:Carnot cycle

air ventilation

- ventilating

i . ventilation
. number of air changes
.. ventilate

convert

- . complete combustion
- dry saturated vapor -

escape

fiberglass lagging

atmospheric pressure

- barometer
;. vapor

mechanicai efficiency
vaporize

.- airtight
i, decide
- cavitation
- : canvas connections
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-absorption system

machine

‘absorb

reclaim
cut off cock

* kilocalorie

hilowatt

* " check valve
* counterflow

solidification
freezing point
condense

- condensation heat
" dead air space

- air conditioning

" air conditioner

refrigerating

air conditioning load calculation

air borne sound

“air release valve
- purge valve
-air diffuser

blast coil
preserve

add

join

grit
instrumentation
system drawing

- condensate

sensible heat

- gensible heat factor
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h sensible heat load
 gauge pressure

reducing valve

- decrease

convector
surging

thermostat

pan humidifier

refer

slice valve

humidity

fasten

defrosting

ambient temperature
coefficient of contraction

muffler

. sublime

cylinder

Sirocco fan

vacuum
vacuum feed pump
vacuum pump

_fresh air inlet
. vibration

-vibration isolation

axial flow fan

. axial flow blower

-axial flow purnp
-automatic regulation valve

- .. automatic valve

faucet
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circulation head

.circulating pump
" vaporization

evaporator

‘ evaporate

distilled water
dehumidification

- .dehumidifier

water pressure
inlet port
steam

head

moisture

- mount
- air infiltration

spiral duct
sleeve
control
static head
site drawing
Centigrade

- install

latent heat
moisture content

. specific humidity

heat content

.- operate
- gross output
- apparatus

" equivalent outdoor air temperature
" blast
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HKAE .. -~ i blast pressure

WMET S .. determine

Hitkakal - = head loss

& — Rk - centrifugal refrigerating machine
R BRER T . ... coefficient of cubical expansion -
AL < Gk : . solar radiation

FHiE - - convection

FEIERE ' compound compressor

NTRR T : . - vertical pump

F#EF .. ball joint

s I to store

&> ' maintain

b AW flexible pipe

ik A . carbon dioxide gas

77 Mtk . duct friction loss

Bk - insulator

Gt damper

FzwZT3 . .check

A . bleed

gk A T — : cast iron bofler

iRl -air vent

A " draft

3 - employ

Eha -~ .+ travel

Efh rated output o
EMWTTNRT A o r%t‘zgr cooling consumption electric
AW PIRES . fated cooling capacity

T4 7= ¢ o diffuser

Gl . battery

mids 0 © .+ . conduct

FRLE ~-heat transfer rate
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“amperemeter (ammeter)

--isobarfc change

" isoentropic curve

‘.. isothermal process

~ melt
discharge

.~ stop valve
© o stop
' remove

copper
velocity head
" drain -

- enter

-, serew thread
coefficient of overall heat transmission

heat source
‘heat convection
heat conduction
. Joule's equivalent
- heat capacity
“thermodynamics
first taw of thermodynamics
second law of thermodynamics
quantity of heat
calorimeter
apply heat to---
“ burning velocity
fuel tank

- calibrate

‘leave
‘i pipe laying
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piping diagram
start
oscillation
calorific value
soldering wire

- burner
. bimetal
. vacuum breaker

bag filter
horsepower
pipe wrench

- packaged air cenditioner

strain
require
to cool

-altitude
- fan

finned tube
wind velocity

- airflow meter
- foot valve

flanged pipe
Freon gas

-‘booster

brine
isolate
diminish

.. reduce
.-.change
~-Converter

. Bernoulli's theorem

54,



< Fa)if
R
iR

WE

KA 7—
KA 7 —FR
HAROET
Bik¥ 2
7312 zE g

i R5
b TS 7 4
Hhe 0
R
BRI {R 2
BRI
B3N
v/X;f—

kbH R

i
Rit3 '
b P A
EHERA
L ES 1
s
RATSA

wiE
e
RE

Ly o/
st

AL

Venturi meter

- - saturated vapor

- lagging

correction
boiler

- boiler capacity

- Boyle's law

prevent

vibrationproof material
expansion valve

ball cock tap

bent pipe

-t friction
- coefficient of friction

friction factor
pit
manometer
deposit

- closed cycle

estimate

blind cap
capillary phenomenon
Mollier chart -
leak

heat of fusion
weld

lift

capacity control
priming water
current meter
fluid
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hydrodynamics
quantity of flow
flow controfler
double suction

-critical point
- louver
. coaling coll

cold warehouse
refrigerating cycle

. ton of refrigeration
. refrigerating capacity

refrigerant
refrigerant flow

- ‘refrigerant pour

refrigerant necessity
cooling load
compound pressure gauge -
dew point '
separate

: crack
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1, mm-rewm L LTEREND,
A force is defined as a push or a pull.

2;ﬁu%ﬁ0X%§$%%£&5°
-.-A force may. change the size or shape of a boody.

3. bbb BMENRERTH S,
The most famrllar force is weght

4ﬁTmT®ﬁﬁﬁﬁ@$ﬂTME3ﬂ%o
All torces are measured in weight umts

5;Enem&ﬁmeoum;enrﬁfrq
Pressure is the force exerted per unit of area.

6,. ﬁﬁia‘dﬂsﬁk@ﬂﬁ LH’:JJ ’E‘bﬂi Z). : .
Air exerts pressure on the sur_face of the earth.

7. ¥ 2 —F =3 RAEZWET L2HNBATH S, :
Barameters are mstruments used to measure the pressure of the atmo-
sphere. ' . . . ,

8. [ 3 B BRI D ¢ W+ 3 b b LS.
Pressure gauges are used to measure the fluid pressure inside a closed
vessel .

9. METRRIE 2507 4TINS 5,
There are two types of pressure gauges used in the refngeratron indus-
try.

10, 9L A—F— b+ TREVYY—VTH S,
They are the manometer and the Bourdon gauge.

LRI LT e b A oM b B IEREA TR, AT bR B,
Work is done when a force actlng ona body moves the body through a
dtstance . L

12, ﬁiiﬁ&bhé&%?@-‘ﬂ‘(ééa
Power is. the rate of dorng work

m ﬁmMﬂm:ﬁtbbn
: The unit of power is horsepower.
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23.

14, =4 Ibﬂfnliﬁr’l%?‘éfe&) if..liﬁiﬁb%%l 3El_'3'f‘abl~.2¥t ah
Energy is required to do work or cause motlon
15, %Wﬁ&ﬁ%#bhwﬁﬁ%ﬁofhbw %0%w6l$W¥~%M%
A body posseses energy when it has the capaclty for do:ng work
m.ﬂ@xaw#—m%WWmeTaEMtLfmz$»¥ Tebo
Kinetic energy is the energy a body possesses asa result of rts velor:nty
H.ﬂﬂx#w#—u%%ﬁm&fémﬂwzﬁw¥ ?56,
Potential energy is the energy a body possesses because of its posrtron
18, Lo 6 A MR EEOMLES A% — eﬁo,” o
A compressed steel spnng possesses potentlal energy ol conﬂguratlon
18, BERHFBAOHEZ LY —BREEE,
Determine the potentlal energy of water in relatron to the ground
20, WA AN B Hlie, WAL & R UL B T
Before a body can possess energy, work must be done on it.
'mh%Wmﬂﬁ:$»¥ t&m1$w¥~®Amu%ﬁﬁm$»#—tww
The sum of a body's kinetic and potentlal energles |s called total extemal
energy. B A
2, BIZT AN —O—TAETHE, o

Heat is a form of energy.

TitHd DB ELH B TRTOY, TRTOURRIFTFTHERENS,
Every thing that has welght or occuples space, aII matter, is composed

of molecules.

24,

25,

e%ﬁr%a#wna:bmeuﬁ?%m&é&aQ “”“fmie
Molecules are made up of smaller partlc[es called atoms

H%ﬁmz#w#—mﬂ?mﬁﬂﬂuﬁ&m:*»%—fh&,m.
Internal kinetic energy is the energy of molecular motton ar velocrty

BERRE S A

T 1
Vi Ll Bl
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26, STHIEDNMIHEORHELAEHS,
- An increase in,molecular velocity is always accompamed by an increase
in the temperature of a material. .

27. MRIZ 3 2DLA T RBOWAKTIEES 5. Bl @ Bk, Bk, Uk

Matter can exist in 3 different states of aggregationie : solid, liquid
or vapor. -

28, 7kii?&f$?a‘56ﬁ‘. ik (lﬁlﬂi) Xiii@"’t () ELTHETED,
~Water is hquld but can exist as ice (solrd) or steam (vapor} .

29, R- 12#1’}31&'( BEMNTHRIEELTERERNS,
"R-12 can be stored as a liquid at ordinary.temperatures in cyhnders

30 %ﬁ?ﬁhlﬁ%ﬁﬂﬁi'ﬁ'%ﬁbﬂ;nﬁl-n/ ks 72 BET 50
1. To. control: the. vaporizing temperature, install a hand valve in the vent
hne

31, ﬁtﬂiﬂ)iﬁni‘ﬁfri‘ﬁ‘ AEHANICEOEMDH L 4,
Close off the vent partlally to prevent free escape of vapor.

32 3&%2375‘fo@?\ﬂ‘@ﬁiﬂi‘m%?bt&‘)l-;ﬂH)\)\z7§'ﬁ’."f§'ﬁ (ML
B,
Carefully ad|usl the vent valve to regulate the flow of vapor from the
evaporator.

33, 21.6°F L ANHREOMT R-122 KR L ZT LHNTE S,
* ¢ You can cause R-12 to vaporize between 21.6°F and space temperature.

343?@32&[‘10)&'11 ’ék‘iEu’Fl-Mrﬂ‘éz"  BAHTERES EHT

 To reduce the prassure in the evaporator to below atmosphenc. you can
use the vapor pump.

35, Btk D IS TR B BN ERL R (RO D ICHERINIC LS N B RETH D,

The supply of Irqwd should be continuously replenished to maintain a
constant amount m the evaporator

36, CcoZk #iﬂthﬁ’]’&z&?ﬁ%i&?chfén

This wrll ensure contmuous vaporization.

37, ﬁﬁ?ﬁo)}‘ﬁ-‘i7ﬂ 1"\)\/7’ﬂiiura%f§‘.m"§‘6 A N
The method of replenishing is through the use of a float valve assembly.
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38, WIEBIBBHEM~BAGEAT B ORBERTEE TR 5.
The evaporator provides a heat transfer surface for heat to pass to the
refrigerated space. 3 el oty

39, BRIIEAMLICTERT 5o '
. Then the heat continues into the vaporizing refrlgerant

40, IATHIEEZA 2 RFRRD HIEMERBA R ~EE,
A suction line conveys the low pressure vapor from the evaporator to the
suction inlet of the compressor. : :

41, HEFRIBEAAPERELLBTZ YD,

A vapor compressor removes vapor from the evaporator

42, HEBATIRAEES ERIS Y & SR A, -
A discharge line delivers high pressure vapor from the compressor to the
condenser

ﬁéﬁﬁ%ﬂ?ﬁ&&ﬁﬁ#&&ﬁﬂ%«ﬁﬁf6ﬁ®fhhﬁ#%ﬁ%%i

A condenser provides a heat transfer surface for heat from the hot
refrigerant vapor to the condenser medium. :

44, Vir—ri—P 23 RERPD OO TS 5. -
A receiver tank provides storage for the liquid condeniser. -

ﬁ.ﬁﬁummﬁ%vy—ﬂ-fVﬂweﬁmmﬂwm%«ﬁxx
A liquid line. carries the liquid refrigerant from the receiver-tank to the
refrigerant flow control

46, ?’?ﬂlfiﬁt?ﬁiﬁﬁ%ﬂi%%’é%&’\wi Lh?“rk'{jik%ﬂ.fa '
A refrigerant flow control meters the correct amount of refngerant to
the evaporator. o NN

47, Bl AT AR 2 2OWMHIAITEN S,
A refrigerating system is divided into two parts

48, {EIEBoH 3 R IR I 2%, ?Eéﬁ'ﬁ%. “&J\’E'Ciﬁfké‘h%o

The fow pressure part consxsts ‘of reingerant ﬂow control evaporator
and suction line. i :
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49, WHIERMAIEMAY, RN, LI —oN—F o WITTHRS S,
The high side consists. of the discharge line, condenser, receiver tank and
the liquid line.

50, FEAHS. LG, I, LI —r— 5 v, &
ety LI YOmo /)\;}*J--—-/;T?erﬁﬁmfnﬂﬁﬁ (.E 7

The compressor, discharge line, condenser, receiver tank and compres-
sor driver are often one compacted unit.

m.%mxvtmﬁ%uﬁﬁz=thWHh%n
Such an assembly is called condensing unit.

52. SUAE L T § ¥ LR 5,
it reclaim;_ vapor and condenses it back into liquid.
54, MR BT A T I b LRI & D MR B,

They are classified according to the condensing medium used to con-
dense the refrigerant.

Bd, WAEMI =y FEEMERLE Y b LIRS ,
A unit employing air is called an air-cooled condensing unit.

55, AKEMS 2=y b EkAEERIT= Y b ERA,
One employing water.is _callec_.lla‘ ‘water-cooled condensing unit.

56, BIIWHAOWRITREEFLI LI LN TE 2.
Heat can change the physical state of a material.

57, WIBHLIRZ AL ¥ 38 THRDTANE—TH Bo
Internal potential energy is the energy of molecular separation.

58. WREIIMMA—>0HETH S,
Temperature is a property of matter
w{%hu(mﬁ)WWWﬁmﬁétbﬁﬁmhmv«»m&Ahfﬁao

It is the measure of the level of heat intensity or thermal pressure of a
body. .

'm'mm%m%#armuﬂbnabﬂuhmﬁraau
The instrument used for measuring temperature is the thermometer.

6L, TJV-""»?:?kﬁMibot E*ﬁ&ﬂ’u wﬁ I“Cfifﬁéhé?&ﬂ-’fﬁzh
" Alcohol and mercury are the hqutds most frequently used in the ther-
mometer.
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62, RGUBIERHE X VIEFETH 5.
The mercury thermometer is more accurate.

63, 7kﬂitn!§ir’ﬂmlﬁs§&§fﬁ(i;&é ARG LTI —ETH D,
Its coefficient of expansmn is more consant through a greater tempera
ture range .

64, 7kiz 0°C Tl L, 100°C 'O?BZ: 3 T%c
Water freezes at 0" centigrade and boils at 100° centigrade.. =~

65, KI232F THUEL. AFF THEITE.
Water freezes at 32° fahrenheit and boils at 212" fahrenheit.. .

66, —oNRETOREHTERORETOIRERTES, "
Temperature readmgs on one scale can be converted to readlngs on, the
other scale . o

67, 100°C {3180°F 2% L \vs, : _
100 centigrade derees are equivalent to 180 fahre_nheitv_degrees.. ..

68, B2 1 DDFA b I~ 3 DO THENT 5,
Heat is transferred fram one place to another in 3 ways.

63, THLIEN. Mk BHtrLTRLRTWE,
They are known as conduction, conyee;ion and rak_diation =

70, BREOBRE WM LT,
The process of heat removal is called refrigeration.

71, M HMUE LAROERNOMIZ BT 5, B
Heating and refrigeration are opposite e_nde of the same process. . . .

72, SRR HIERS~BET 5,
Heat travels from a region of high temperature to a region of Iow
temperature. .

73, ;ummememm«mﬁmmnemr%Ltwwtag '
Good heat msulatmg matenals isolate and limit the flow of heat mto the
refngeratmg reglon -

74, Bl E L TR S ﬂ.%-’r’bﬁ & ﬁ’?‘?ﬂlﬁli‘ﬂ{%t bt

The body employed as the heat absorber or coohng agent ls caiied the
refrigerant. ' :
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75, BB TWIEORE FRMEI 50, ZOWHBREEH LIRS,
When absorbed heat causes an increase in the temperature of the
refrigerant, the cooling process is called: senssb[e -

76. WERATHHEDHMIPRIBAZALT 5 6, %mﬁﬂﬁﬁ%ﬁﬁt@$y
When ‘absorbed heat causes a_ change in. the physn:ai state of. the
refrlgerant the coollng process is called Iatent

Cyt

77. HmME%&&T5§W$Hﬂ$Uﬂ&fﬁ<%ﬂetmmﬁfﬁﬁe

It is important to maintain the refrigerant's temperature contmueusly
below the refrigerated space or material's.

n.euamummabr;<mbnruar
Melting ice has been used succesfully as a refrlgerant

79, ﬁsﬂﬂ l-+ﬂ'&§ﬁﬁ§ﬁfﬁ$ BIEEFECLLEY,
Make sure there is adequate air mrculatlon wuthln the space

w.menmmmxmxu g&gu .
Put the ice, near the: top of the refrlgerator

mhlhﬂe7y(ﬂﬁﬁtﬁﬁﬁﬁﬁ%%&%T%tbm&@aﬂ%&é?

Good:baffili_ngz,s‘h_ould_ be installed to provide air-flow paths.
2. i1 Bokir b Ok 2 M B RO T ISR A REE N D,

A drip pan must be Iocated beneath the ice to collect water from the
melting ice. .

m.euemmautuoaa—umﬁmmena,
Refrigerant-12 (R=12) is the most frequently used refrigerant.
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_ | Walkin installation. Suspended blass
" freezer provides highvrlocityiair for f;st',fmezimj‘“
saving valuable floor space in small gread. (Courtesy

Carrier Corporation}
M ¥ :
——
6 o TN o
L] R iR
T NRNNREETING
l.:‘- i 'M-v-e-.:-'.\;;
RTINS / )
m »wa.s...-n,-wx-w‘:-.- TSRO ‘¢
e ) ighoresire ot BzAeE - |: '
Prapety Liqid and flash gas WKL AR i
BN Low-pressure vapar  (HIE&IL N !

[ Highpresowre vapor BEBA || .
Lubricant oil Bt

Liquid ]
3T S

N7 (%)

NS

\ EzbNT g

Compression refrigeration system using high side float valve,
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- BT
Refrigerant
flow control l

£)

: ¥ 1.1
Evaporator 9
@ )
{ HitM
l‘_iquid . ] .
Gl ) line Flow diagram of simple
Suction vapor compression system show-

fine ™ ing the principal parts.

Ak M7 sEiR

Discharge line _ Discharge tine
aive ] . WD 2y 70en7
idN- T 4 ® rCo # tank valve
Suction —T1j -

setvice valve
Compressor - ® 2HEF ¥ 7
X7 et— LRe:eiver
) tank
Pres L6 i : : ! .
Tem—110F Pren. 1984 pela

: Lo : o : Temp +%F
Subxotler fiosiad
Prem A6 sia Corrlereer
Teanp-&F
| 23
 Expasion valve m . J
N High stage
Evaporator condewer
ERB. Bypecs expuesian valve -
) red 1 CARR 2B 5
. . Ol separator | [
ol : F{aL~hnIvh
’ High stage
compresx
iz i Compressl, Fatio %E
171 . ' ERD il sags 491

- . . Simplified piping diagram of a low-temperaturation system
employing three-stage compression. (Pressure-temperature data shawn are for
_ Freon22) (Courtesy Tenney Engineering, Inc.)



1.

ARBERET B,
A measures B.

{EHEEAMMIBRATOEN2WMET 2, _
The low pressure gauge measures the pressure of _the suction line.

HEE R ERE O IER E‘ﬁﬂ%'ﬁ'éo :
The high pressure gauge measures the dlscharge pressure of the com-
pressor.

ARRBTHbENRS,
A is measured in B.

EjJiikg/Gu"C‘iib‘éﬂZh o
The pressure is measured in kg/ cm?.

A%iBLko‘Ci&ﬁéi’L%/ﬂ‘éﬂéo
A is expressed as B, .

Wi it Keal /hic X - TiR& (LB,
The refrigerating capacity is expressed as Kcal /h.

, AItBTTETw3
A is made of B.

U EETTETW S,
The piston is made of cast iron.

. AIBTRIENL /RBEERD,
A generated by B.

EENEE— 2~ k> TREE NG,
Vibration is generated by a motor.

. Al;tBO'Jlﬁ'C‘&'J&g_
A stands for B.

LP (HEEHDETH 5,
LP stands for low pressure.

. AlIB #ili- Tifth 3,
A flows through B.
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WA (3 2l - THiL 3,
The refrigerant gas flows through the pipe.

., AlEBICHIA /ICEBENG /It »TikT 3,
A depends on B.

EHERIkiScBRs N,
The condensing temperature depends on the water temperature.

. AIRBEWRT 5,
A circulates through B.

WHEITRTERRAT S
The refrigerant circulates through the copper tube.

. ['Ej]ﬁt-‘i:- bl‘l'f 12 5::
The pressure gauge is broken.

. ERRICIEI KBS D,
The compressor is befective.

, EEBENELTYS,
The condenser tube is corroded.

L AT AIE N2 T B,
The discharge valve is cracked.

. BRI ETETW S,
The expansion valve is opened too far.

. ERE R T2 T3,
Refrigerant oil has been lost.

LTI DF o FEHOLE N,
Tighten the crankpins' nuts.

LA AT AT EHHRL RS Y,
Clean the oil filter.

. I 2 = A0RNHRHEEN L SV,
Heat the rafrigerant oil in the crankcase.
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10, ¥+ Y —Fa—7ERILEIV,
Lengthen the capiilary tube. - :

11, 7v7—F v L 2020H%E3w,
Loosen the flair nuts.
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Electric instuments (High Current)
Electric Works
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Avy—wy
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[HE3
fh&, Bk
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ARAME

V4= —RTTIL

arc welder

o1 identify
" value .
- crimp-style terminals
: pressure
- woodliner
:analog
-+ oil eircuit breaker
i - alkaline cell
- aluminum
--angle steel (angle bar)
- safety switch
. safety belt
~ballast
“antenna
.. ampere
" -ion
- phase
- primary
-+ . constant

conventional-

- internal elbow

interlock

- ‘inductance
- gravity
- .water pump plier
=, movement
.; motion
.. eddy current:
- kinetic
.i .- permanent magnet
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4014
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Wt

affect

- fllustrate
- exciter
- external elbow

S pole

. off-set bend
“-N:pole
- energy
- obtain
- elbow
;- entrance cap
“remote control circuit

ail bender

- Ohm's law

out-side wiring
delay

: perform
~push buttorn

push-button switch

.oscilloscope
-press

- temperature

- thermal fuse

. rotor care
.rotor winding

- switching station

- gireuit

clrcuit diagram

.. orbit
: - surround

W R 4 v F, HURZA S wF . o single pole switch
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wEhT 40
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“orule

B, R

zfrﬁar&’)iﬂﬂ. ~ oI

- coupling

© overcurrent

- overcurrent relay
-flexible conduit tube

angle

moving coil

-~ moving coil ammeter
'moving-iron instument
' excessive
.. hammer
" “hack saw
- possibifity
“overload
~lightning

consist of

- relationship
* drier
= "observe
- alectric shock

dry cell

- porcelain tube
“insulator wiring

concept

- . external

. approximately
: cause

.. galvanometer

machine
mechanical device
instrument
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Al 2

WA, ARy
PAM 2, Wi
e =24 vF
XNy I —
o724 r—710
Frrents, HETS
TR o '
AL+ %

L3 S

deli, Jedi %

B

it

FETES

XU, Fur
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HEET 3

&

TR LY
G|V —2A 74
EHRL < Mk

H

72—l
HlAEY

T TA—F— .
7Ny K-, BTH
Yy k., #HBF
ra—3 7

g5 T

AT SR IN%EIL 2%

B, 98

regular
basic
fundamental

. .. canopy switch

. . capacitor
;. cabtyre cable

-.cancel

-+ -attract

. absorb
- -sUpply

commaon
pole
polarity

- allowable

drill

i emergency

-i-. adjacent
- metal
. ..metallic conduit work

. metal raceway
_air blast circuit breaker

-air gap

.- Coulomb's law

combination

. .- -clamp-meter

. ratchet brace

s grid -

-, glow lamp.

- instrument relay

. potentia! transformer(PT)
-.experiment
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FHEIR
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HEER
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—7NIH
Mo, LIRD
bl
RETS, RH5
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Wik
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BT S,
IR, iR
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Wisty

I
HRERES
Zhe .

it
LA TS
3181t
s AR
B3
aytryh

- flugrescent lamp

computor

- .coefficient

relay

- . cable
. cable work

consequent
defect
determine

view

-detector

atom
phenomenon
decrease
principle

- coil
- effect
- drop

replace

. tool

component
construction

-high voltage

high voltage relay
efficiency
alternating current
AC series motor

- alternator
. AC shunt motor
- exceed
-+ outlet
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gvtrbRy 2R
avyyy—, LMt
avro—7—, RHA%
a =g — EREG
a R
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=fuEssh
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ZHTRETH T TR
ZHI RN T RIS
ZHRA{ v F
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=R

CT. %
fRT 5

T 5

SO ()

3

Kb, BBE. KB
Hhilihgs

L — iR

L = ok

L = [rmE

L = SRR I

L = Wik
v b, iR
Ao

outlet box
contactor
controller
convertor
compass

. compressor

error
interrupt

-delta connection
. industry

three-phase circuit

‘three-phase series commutator motor

three-phase shunt commutator motor
three-way switch

material

residual

sequence

. current transformer

_indicate

support
pointer
stay
failure

-starter

.chassis ground
.circuit breaker

- braking time

- interrupting time
", braking current

- shunt
- ambient

74



Ly

13k ¢4

e

TS

Edy

&M .

BE, 2y EZRAD

mh
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B
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220 :
RERRAETE R
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A
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£ 40T
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3 =N
B

Adt, Al
KRt
24 9%

concentration
frequency

frequency
- . repair
- main line

‘main winding

outlet

- output

manual

instantaneous

- symptom

application
luminaire

- signal

magnetic field

- magnetic field
. magnetic induction

porcelain

. magnetic pole
- timing relay
~self-hold circuit

magnet

flux
demonstration
laboratory
automatic

. Joule's law

receiving board
fuman
mercury-arc lamp
switch
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ARF 9T
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Z kv — MEEE
Y =7 & B
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ERER
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Mt s, S
HIR 2

BRT 2

i34

L

LR

EHF

EJji

L )ik

T

BIRT

il TR
E13:

ekt TEHEAD
i3]

T Y

BT 2
MR E 35
-

B, AiB
BT 2, BT S

switch box
hydro-electric power station
stator

. staple.

stopwatch
straight joint

.slegve joint =
. - positive
. accurate

positive pole

. : control

limiter

Aimit

sine wave
production

- - positive electrode
- direct proportion
. forward
. ... rectifier

commutator
commutator

- commutator motor

junction
connection

- connection box (junction box)
;- grounding work
- :install

earth tester

-+ contact

description

- describe
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M. EER, I, B () line

AT KD line-to-line voltage

Madg . insulation

MaARDACA 2 .. . isclating switch

MEAAL - . inswlation strip

AMAR(E insulator

bt R _o . dielectric strength test
AT 2 — T O—H -+ micatube

HORRIEGL 00 T “- . insulation resistance

FEE S T .si - - insutation resistance tester
WML ATERE - itrézutﬂation resistance versus voltage
Mkt " insulator

HARRES - . ‘_; isalating transformer
Mkt ' 7 absolute

i . 'phase

WHO ) - mutual

% '  equipment

%R . 7 transmission of electric energy J_
M - phase current

WAT D o insert

MET 5 measure

V&b ' socket

FF. Kl "~ device

1 ) " element

Vv /4F N solenoid

HI9, 1 7 damage

Mk ' loss

MK .  amplifier

vt B :'furbine generator

B RIE ~ withstand voltage
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b1}
R
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thit it
BT 3
WET s

- strain{tension) insulatar .
- timer
' pblyphase
- improper
- correct
‘unit
- terminal
o solid wire
' single-phase induction motor
- -carhon resistor '
v autotransformer - o
| "'"autotransfomer
short circuit
" “short circuit test
7 short
o
j : 't«'aarth resistance
.' _ ayﬁamo
“_dynamometer
" majority
 diagram
_ : aouble-bridge
" check
" force
" "pole transformer
h neutral
neutron

neutral ground

“adjust -
" regutate
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EHWIE A
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ZRETH
maEE
BHT B, WML b
FRI—
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sl

#in

Lk
AR

B

ER
BEQIL
6

Frin D .

‘series motor
- direct current.D.C
- direct current
+ DC motor
- series
~-ground relay
- ground directional relay
+ 7 normally
- knob
“fow-tension anchor insulator

“:.shackletype strain insulator

rating

- rated current
..define

resistance
\”r'@__s,i_s’tance meter
“ohm
h :'constant voltage power supply

élide rheostat
?PP‘Y ‘

. VOM (volt-chm-mitiiammeter)
“iron
core

-. _core loss

typical

.S,F‘“t welding
4"v6uage
Qoltmeter
| '_I,_volt_

e_lettric potentia'l
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BHROUEEL, R
it} o
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g3

Wi

Wikt

R

Wk

L9

potential
charge
electric charge

- electric field
- electricity
. electric circuit
. armature
.- electric timer switch
.+ electric drill.
¢ electric
- electrode
. pole
- power supply
- powercord . T

electrician's knife

“electron
"magnet switch
" éié_ctromagnet
: w'ff:i?e o

) _"c:bnduit tube (conduit pipe)
'j'bﬁi_'e wire con

battery

‘electric motor
“motor controller
“electric stove
" ‘fadio wave
" ch{rrent_-
' ;éﬁimeter
" ammeter (amperemeter)
“pﬁ'wer
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Tth c et w0 electric power

Ehitt v wattmeter
ThHORUYL Teter o watt

Ehta—X S e o power fuse
iadiill pip s Ciot s power relay

Thit e electric energy
whRE watthour meter
SiE, Sk - equivalent

23N - N - equation
b=FS»7 Ta—3 7 . blowtorch

Ttk ~ . characteristics
Eeit ey (i) .~ clockwise
PEFVRE~ ' transistor
BRYSF, RRESNT disconnect

i3 2 3 S * paint

F Sl torque

F7RA v F 2o . door switch

| y ' copper

MR EME Lo - synchronous motor
R ES s+ . synchronous motor
PR % . synchronous generator
TaH :.. . - . safety rope

ik . action

Rk . conductor

WL .- independent
FAT7AL v F <o wlw o knife switch
WEBESL - - internal resistance
[ F > i - content

i - i How

ZEAA F s+ . double pole switch
a3 . Sl efe. CGrasp
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- - secondary voltage
".secondary
- secondary winding
: double cage motor
-two wire circuit
: .cutting plier
- nipple
-input

screw

threading die
- screw plug
v screwdriver
. netwark distribution

fuel cell

*-right-angle bender
. hack saw blade

= knock-out hole

.. loose connection

defective wiring

- power distribution

distribution frame

- -distribution cutout

waveform

- discovery

generator

: generating station

chipping

vinversely

w solder
:soldering iron

.» soldering iron
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semiconductor

. .reaction

repulsion

-repulsion motor

inverse proportion

_bias
.. tie wire
- - battery

spring
pipe

- hickey

pilot light

_pilot lamp

service entrance wiring

service drop

- left-hand rule
- twist joint

_.open fuse

fuse
expression

surface

- arrester
. lightning rod

open

-~ PVC{polyvinyl chloride) pipe
- sensitive
. . negative
.. Faraday's law
.. -filter
.. load

load-interrupter switch
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-load-break cutout
" complicated

negative charge .

‘negative electrode
fuse .
- frame
. Fleming's rule
- float switch
- N-connection
- bushing
“brush
: bridge circuit
- breaker
. break

disassembling

© molecule
-split-phase start motor
o plug fuse
: screw driver, philips-type
- plunger-type relay
. pull switch

pull box
average
balanced three-wire circuit

" halance

parallel circuit:

- wall bracket

reduce

- transformer

convert:

.- . transformation of electric energy’
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- belt
< - glectrician’s plier
" wheatstone bridge
- system
law
" discharge

method

-~ hole saw
- saturation
= protection
- protective tube

maintenance

.. compensate
- auxiliary

bolt

. holt clipper
.. rags

micrometer

- -scraw driver,standard-type
-+ winding
~turn ratio
-wound core
-+ frigtion
- pipe vice (Vise)
. density
© . specimen
: ° reactive power
~-nameplate
i meter
- megger
. :-scale
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end piate

- wooden raceway
.. woodscrew
- angle bit

leakage

. - .monkey wrench
. hydraulic bender

induction
induction coil

- induction motor
- induced current

synchronous induction rmotor
useful
deviation

“union coupling - -

oil switch

—oil-filled transformer

finger
proton
welder

- capacity
. ACrosS

four-way switch

.. long-nose plier
rapid-start fluorescent lamp - -
- lead type threadiog die stock

reamer

.- power factor
- power factor
-.reflector lamp
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utilize

relay

theory

loop

cooling

zero phase current transformer(ZCT)
refrigerator

reducer . -

receptacle

_Ieakage'fluk

rotor
rotary switch
earth leakage breaker

‘ iockb_ut

locknut

- logical -

Y-Y connection
wire gauge

- mechanical wire stripper

deviation factor
varnish
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1, 2TOL DG TTHRS LS.,
All matter is made up of molecules.

2, ATREFTHKSNG, .
Molecules are made up of atoms.

3., BFEN () DAHEH TV,
_ Electrons have a negative charge.

4. BFRIE (+) otfizb-sTw3,
A proton has a positive charge._ .

5.*&%@¢ﬁt?«<l&vﬁmﬁﬁébofm
A neutron has a positive and negatwe charge to make it neutral
6. KMENRRFAS Y LREND, B
A charged atom is cailed an jon.

7. ’Erl;t_..-.ﬁ.’.ﬂ!l@ﬂ’“@ﬁf‘;: %o L
Vo!tage is a difference of electrlcal charge between two pmnts

8. ‘ﬁ’iﬁ‘ll»%ﬁ#iﬁﬁi?)ahiiiﬁ&fﬁd}ﬁiéﬂau L
Electrically, materials ‘may be classnfled as conductors or msulators._,

9, ABiIHAashTs s,
The human body is a conductor of electrucnty

10, iz Ak TH B,
Copper is a typical conductor.:. -

11, TAIZRRILHERRETS 2,
Rubber is a typical insulatar.

12. BRIIEBRTLRET 5,
Electricity may be produced by friction.

13, HRBERD—FITH 2,
Lightning is an example of static electrlmty

U, EHOBFMITIERITMETEZT,

An accumulation of an electrical charge can be measured with a voltme-
ter.
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15, FEEAENIN S 1z RE, ERE ISl 2 Wil R WAt CcoEmRE ¥,

. The-amount. of current flowing through a circuit when voltage is applied
can be measured with an ammeter.

i6, B4 AR IBTFOELLIORNTH B,
Electric current is the flow of either ions or electrans. .

17, EHOBHRILIZT > T Th b,
The standaud unit for current is the ampere.

18, MERTAWENTHS,
Voltage is.electrical pressure. - -

w.ﬁmmdxitkmmuﬁwbtbba
The standard unit for voltage is the valt.

20, HRIIHEHENEHE LEAERET SRRTH B,
-1 A battery is-a device which uses chemical action to produce electricity.

21, WARELXMBEOARNLS, |
Current will flow anly'in a complete circuit. -

22, BIBIIAFICERIALTEICIVERENS,
A circuit. consists of a.source connected to a load.

23. ﬁ*ﬁ&@ﬁl:ﬁﬁ. HBERUATIICE VBRSNS,
Y-\ _I_Jasip {:frt‘uit-cmsists of a source, conductors,. and a load.

0. R4 v FIATWABHRE MGV RALLY T o0 EbhEY,
switches are used to open and close the current pass.

2. FZNRA v FIdfb RBMWA RS ¥ F T
A toggle switch is the most common switch.

2%, 74724 7 FIREFBAIDRA 5 FREARTHS S,
A knife switch was probably the first form of switch.

27, HAMLBADMSEANEBETH do. -
The.basic electrical circuit is a series circuit. .

28, —oOUHEMII—>U EOBERUAFHELOTL LS.
A series circuit may have more than one source and load. - -
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29, B LITHICBRIPCRRET L5 5HHOERDIETH B
- Magnetism is a property of certam matenals to attract and repel each
other. ey P

30. BREHULHBINRFSEBELD,
Magnetized materials have north and south poies

31, RAMARBVWREEIE LTV, .
A permanent magnet has a high retentivity.. © +:

32, YV /4 PRTEITOHRLEZ L OUARATH S,
Solenoids are electro magnets with movable iron cores.

33, MU bt 5. :
AC current changes direction regularly.:n. i w0

34, BEAYDRERARLRUETFEREEHOBEALMESL.
- *.. Most household appliances and electronic: devices use AC electricity.

35, WiRlkFAL— NS IZIEIETH 5o -
AC waveforms are usually sine waves. «

36, ¥MIIRBE/RPA L —g =l HESEINS,
AC is created by generators and oscillators.

37, ﬂiE%liﬁiﬁiﬁE& EZLHNERTH T, .
A transformer is a device for changing the voltage:of: AC electncuty.

38, WAL BEBICIZZoDERND D, .
The basic transtormer has two windings.

39, WMANIIEIINZIRBE T Do

An ammeter is connected in series. . .

40, BHEAHIEICHERT 5. _
A voltmeter is connected in parallel.

41, BEHIEEZWMET 2 HI0M .0 <
A voltmeter is used toimeasure voltage. .

42, RPFHIEMEEET 2, v o
An ammeter mesures electric current.: -

‘90



43, PR A — bR P 7Y o PTHMET B,
_Medium electric resistance is measured with the wheatstone bridge.

M, FTNTY oy PREEEMET 5,
- ‘A:-double brldge is used to measure low electric resustance

E,)#-Htﬁ&%m%ﬂﬁﬁ%%ﬁ?%

A megger measures msulatmn remstance of electric machanes

w.ﬁﬁﬂﬁ@£Mmﬁ%ﬁ77z(+)T56a
The right termmal of a DC meter should be plus(+)

47, Kiﬁﬁf%&i-iiﬁﬁﬁfﬁ 'J i-ttko
AC - meter terminals have no polarity.

48, BiHOPMERIATHBTOHEKE T,

Measurement of current can also be done wrth a shunt.

ERNNAME {;O'ﬁﬁ@?ﬁmﬁmitrﬁft"Eu‘f’ft‘w:tﬂA-tHi}ﬂi‘ &n iHJI
Eﬂdﬁéiﬂ‘

The power in an electnc circuit carrying a noninductive load may be
measured by the combmed use-of a voltmeter and ammeter.

50, MHRBEHMCHELET,
.- The power'is measured by a wattmeter.

51, BT INF—ERATANF —RERT HEGE BB E WS,
A machine converting mechanical energy into electrical energy is called
a generator

52, ‘ﬁ%’t-‘r—#\fv# mmmw#—umﬁmmm%tmﬁaw P
"~ A machine convertlng electncal energy into mechamcal enargy is called
a maotor. - e

53. LM IR, ‘!‘If&%&v‘!ﬁﬁfﬁ -0 & HpIR &n ?.,a
A DC generator consists- of an electromagnet an- armature, and a
_ commutator ) ‘

54, @hﬁfﬁ%ﬁl@%ﬁf&lﬁ“&ﬁ‘lwbé’?ﬁf&hﬁl flibirsd,

The rotatmg armature type of generator is genera!ly used only on smail
machmes A e
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L TSR 2 BRI OHE R TH B, LN
A two-phase generator .is actually -a- combination: of  two' single- phase;
generators.

56, FAREIME 7 4 — F T4 v & BREFHTHICERE AT LDTT,
The series-wound motor is one m wh:ch the freld cmls and armature are
connected in series. : . ; Ll el ‘.

57. RSHEGH A REE DA S é?ié.;“ A
A slide rheostat is used to adjust current and voltage LI

58, Ao Az --‘7"1&3!-1?.'.4’ &&ﬁmﬂﬂﬂlefﬂbna
An oscilloscope is mainly used to observe various wave forms... - -,

s0. MEEEHIREEEMET 5.

A frequency meter measures frequenc_y. g

60, WEEENFICHAICEE L a s,
. Connect;the‘meter to the load in series. -

61. ‘Eﬂ%%*‘f-i-l,oﬂ“)%#)ﬁﬁ&éh .
Tighten the electric-wire firmly to the: termmals

62, BigPMET A, %ﬁﬂﬁ$ﬁ®£ 6&:7&31‘%530’&3 Vag o
To measure current, select an-ammeter with adequate load:capacity.

63, TRIITEHROEHEWET 28HICibhd, :
it is used to measure the output power of a motor. .o o0

64. ﬁfi*ﬁﬂ)i"fﬁﬁﬁ@‘ﬁﬁ:%ﬁ& L?:c'é Vi,
. Check voltage wnth the nameplate ratmg

65, I’L(uré'i"ﬂ-ﬁ‘a# 5 6 w:u: n J‘s.?-." &‘Eﬁbf&i’ﬁ.h&é W, P
Reduce load or use a 1arger motor

66, A7V /?'%:ﬁciﬁl. u%ﬁ%wi@%‘fm}:ﬂ L.PJE&L&'& A
Replace the spring and adjust pressure to manufacturer's recommenda-
tions. et e e

Ll -‘-'._.__ SN h
oy

67. ﬂT%ﬁ&Tb# eaue;nxs&tmm%meuasnvwﬁ,
Reduce load or instali a larger motor. T
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68,
69,
70.
71
72,
13,
74,

. Test by turning. the armature by hand. .
7.
76,
7.
78,
79.

80,

81,

PRI RETRLEI N,
Replace the defective coil. {or Replace defective cmls )

T3y P LS N,
Set pru;hes ngutral.

MRS TFOURIEL R L L3\,
Check voltage at the motor terminals. -

AT MO FRMEEBL T WIERTARL Y 81,
Check to see that load does not exceed the allowable load on motor.

Ly 74N FRBHOERESRLE SV,

. Check.for resistance in shunt-field circuits, .

HEEREEZELLE S,
Correct the high-voltage condition, .

FORBMTFEERELT 2 P LESN,

L7 bHVIAGTEERRURRLLE W,
Repair and replace the shaft or rotor L

Bmm#h#/}«—nuvmﬁLaéh
Clean with fine sandpaper.

BIEDSHRO 0% LA TH AMEREPD L S v,
See that voltage is within 109 of the nameplate voltage.

T BT LRI AL LS N,
Remove the brushes from the commutator.

7;—xm%ﬁ%HmL&éw
Check the capacity of fuses

24 e -T'H;H L‘Cﬂliﬂi‘&ﬂ?‘ﬂ)%ﬁéﬂlﬁ Lirdwn,
Measure the w:ltage at the motor terminals with the switch closed.

ﬂﬁ‘iﬁ’]’kmi’r‘iiil 1 HMTH 3.

- The typical structure is shown in fig.1.
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82,

83.

84,

85,

B6.

87,

B8,

ffa=y P EEHDECIC DT B,
Bring the control unit nearer the motor. .~

FELwHA ZDTF 2 MRIL &S v,
Use a right size brush.

T REiER IMRBE RWATTH? : _ :
What are the three types of DC-motors? - =7/ . . ooboy Suund

Bx A EHTHROBFHEE BN L 2 Z v, - Sy
Describe the operating characteristics of the various DC motors

TEPHEET IHEL —FIINRT L RIERE, :
The rotating loop in which the voltage is induced is called armature

SOPET I L Hea At EHY, - U E
In this way the brushes carry current flowing in one. dlrechon only

BIFOMAR ZI80E L, BEIROLREN BIERUSEIETH 5, -
The elementary functions of control are starting ; stopping,‘and revers-

ing of the motor.

89.

I 2907 5 REARURETe 1 ot
Single-phase motors can be classified into two classes
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ﬁﬂﬂ'ﬂ!ﬁ(i‘ﬂﬂ]él&l-tﬂiﬂ'ﬂ&éﬂé . LINES OF FORCEFLUY
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FIG. 3
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' .. UPPER DRIVING ~~
LINE 24> - Cow w»—wrx 4;» ;%}\OAD
— L},mj;:: P Y AR X kS
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N T} itz
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FhHKEz LN

FRAM.E 7 V“A :
An induction- ty-pe meter movemem : 8
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. An AC amm;:téf qoﬁnection_.;
FIG.7 ‘ T
RHBIRITOIEM

96



BEEY 7 § ¢ L

S RSTReT
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FIG- 4" A simple reduced-yoltage starter.
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1

2

3

10

11

12

13

ThEET 5,
Set the pipe vise.

254 Zdr b rSA ZOYMEA % 150wl L T84 RITIRE B,
Clamp the pipe firmly in the vise with one end set about 150mm away from
the cutting point. L i

e i .(

7—7®%I1L.*J&b%{'i wdfi’&ﬂlﬁ'ﬁth%ofﬂ%m-ﬂbﬁréh
Guide the hacksaw blade elghtly wnth your ﬂnger tnps placed along the
cutting fine. S AT

7 ' ! g

ﬁm_&&<0hrn WL#O%&U@L&@M
Repeat pulling and pushmg the hacksaw Ilghtly

AR at & 8] ”é')fJ“) I ') ?:c*ﬁb'(‘&< SENHB W,
Grip the handle lightly in the same way as the file.

DD TV— AHE?TLO#ULgéon
Grip the other end of the saw. frame flrmly with:the left hand

MWFEHID (EMEHF L 5L IMEIRAEARS,
Push the hacksaw blade straight by -applying force with both hands.

DI Rbwn,
Do not twist the blade. :

hifi)\;{'f‘_nvflﬁaf]\ el o
Make sure that the threadlng dle flts he 5|ze : of the plpe

EFThLiD 25-%'\4 7!&!5[1‘1 L.?'F Lﬁl‘}‘éa
Using your left hand press frrmty the gmde side of the die at right-
angles to the pipe. - iR i

#/wnﬁmn/bw%ﬁwb#;m0%®y4x%z47L<wdi%

Rotate the dae-handle to Iet the die cut into the pipe.

#4»%4/w0ﬁtﬂ47®mhhaoEE;”J§ W
Apply some oil between the die and, plpe {Q ¢

Ay FERELTRED, TR msw;zw )’&%én

Repeat moving. the handle up and down and cut threads up to the proper
length.
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14 EHIES Fxv b ERBEOHNTESESZ,
Rotate the change lever.in.the opposite direction to the arrow md:catlon

15 A2 Y BESLTD b‘:lﬁl niztd,
. .Remove the threading die from the pipe. .

16 29w 2 K= i) —= 234 7OY OIzD, EiEE €5,
lace the reamer (which is) - attached. to the ratchethrace in the end-
section of the pipe and rotate it.

17 wumﬂﬁﬁTZU%ﬂcféﬂhuﬁtﬁa
Round off all sharp edges of the endsection usmg a hand file.

18 HIn{ iz s &k 3,
Wipe off the il anc! scrape the scraps

m'n4vu+aw9?v—7¢ba
Mark the pipe with chalk.

20 N4 TERCFTICDL 6.: .
Clamp the pipe with the hickey.

21 s,
Perform bending.

% SOKEEEHE,
D Measure the wsdth of off-set.

23 RNATDSRy FTEMAF s -7 THEDT L,
Mark the plpe with chalk at the point of off-set.

24 A7 E1B0EEERE L, =f- 3 —ﬂcar[w)w‘r&m:f%a
Rotate the ptpe by 180 degrees and bend it at the marked point off set.

ZSJwazfe n{7®i%ﬂiﬂ?<1x®ﬁ7tWﬁL&oThé#
t '7 ﬂ‘aﬂ'\%e .
Bend the pipe until the’ end portlon becomes straight, and make sure it
is paralle! to the other portlon

yﬁ'liz?.‘)itinﬂmlﬂ]id—s < o
Piace the hickey between left and right foot
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27 EETRyIOMELEL 5, SR
Hald the head of the hickey with the Ieft hand

28 N FENTIRETH ) BEERE LS LY 2MFS 0 00
Put the hickey in an upright position and bend'the conduit gradually

29 $ﬁéﬁﬁﬁwTL3<o-f-"*S~tszt-'“f'“ﬂ »

" Place a wooden block beneath the condUIt R SR

30 ~NCFRBERECS) bDEG,
Use a proper snzed hlckey to f|t the condunt

31 4 7’%@;‘2?#3 ibe
Hold the pipe with bothfeet.

32 WHNROMIIS LIS 5, o o
Distance between both feet should be about 50cm.

33 WHELIKICEE, _RVFDIRRENEV L
Put the conduit down on the floor and pull the hickey's grip. *
s e L e venend

4 ZrESNALTERDE,
Heat the PVC pipe

35 b—FFr7 BHB FoEfioTT Ezvf 7”2‘(’#967)*( ’::6 i
TEESH B,
Use a blow-torch, electric heater or other’ sultable heaters and heat the
PVC-pipe until the plpe becomes soft . :

36 ﬁ%ﬂi&:zlﬂl\«f‘ﬂ_a’&f&b‘ ; '
Do not apply fire dlrectly to the PVC plpe

37 ﬁlitlltt'f%ﬁ:&%v?’*fﬂ_ihﬁ‘ ;
Apply the flame equally i ina zngzag motlon to the part that is to be bend

38 /\4’ 7"252&)@3’1 n_vh‘é =:r:'n iy K, L.‘ll'a
. Be careful, not to'burn the pape

39 4 TESLFORCE - T, ﬁr:hm‘rﬂf,% % mxteggl a,
Bend the pnpe little by little along the guude pattern and make |t mto a
good shape using dryrags i orgni
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40

41

42

43

44

45

MU RPN T LT NRDSEET 5,

The msude radrus uf the bend shonld be 5 tlmes the d|ameter of the pipa.

:’MW#zfe mhann47em¢T,

After bending, cool th_e_ptpe with wetrags.

SR =AY 2 4 DS B
Measure the metal raceway.

_j-]f;h b'ﬂ'-cl/ X'?.:‘f%%én
Cut the metal raceway to the des1red leugth

*’,'} '} #iﬁ. MJJE ’5:-’:’1 Y ﬁft‘}'t' 6
After cuttlng ‘file the cut end.

L= 2'7;4’211!'3‘[1!‘} “Eﬁt%)‘\ﬂéo .

" FiX the metai raceway and pass the ‘electric wire through the metal

raceway.

46

47 i
e Cut the w:re to the reqmred leﬂgth

48

b ./k?k# JE}HETZW o
Prepare msulators ‘and wood SCrews.

‘mezaeee L.*JJ 5,

ﬁ4’ /%JF?IL-.._.{E\ Eﬁmﬂu !J[—] L:t ') i-m(')'ﬁ’ﬁ’f%o

.. 1. Place two pleces of insulator.an the wire in parallel and another two in
" the same ‘way on the opposite side. ' o s

49

BEE A IRy 115,

- le the wires on the outer side of. the msulator

50

51

PSRl

'em#ﬁefamuﬁ4eexne,'

k5402 Bl TRRE 2T ¢T3,
Straighten the wire uding a screwdriver handle.

BEGEC -y Lo RETH A S DEMIEIRD 175,
Stretch and fix the wire along the external slot of the insulator.

Use“the porce!aln tube where a branched vwre crosses over the maln

wire.

CoenEii
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53 AML—27xdE, ERERy 2A0 24 zi“%@f[ﬂkﬁlf%ﬂ#liw—*
v PEREIL, "ﬁ.ﬂs’d-i AF 2 =TT b, o

A wooden raceway, when terminated by boxes g\.{rttches and other
fittings, shall be provided with a W-cut to accommodate the mica- tublng
over the conductors. . ) . )

58 —7nabrbiEtr{, Y
Strip the cable. S R

55 FA4 7E S —TAEOF~E» L’ﬁﬂ%’f}l DB S, |
Peel off the sheath mov:ng a knlfe toward the end of the cable

56 —7nahihSln iiii:@i}l'c‘ L WTHET. .
Stretch the twisted or beut wire or cable by drawnng in the palms

57 RF w73 E¥. mgckn i, £0ik, Hﬂl_iil%“’fl-hn%, o
First staple both ends of the cable ‘and then m between at equal in
tervals. =~ .

58 For—7nihliCuiBinev—Crb{thwTilid. |
Straighten the twisted flat cable by nammering‘ —'i:ght!)ff,.f' .::.

59 AF TNz — 7)Pluﬁﬂl‘uﬁ‘5l’)/\/‘?—'cmvﬂ'ﬁ'é

Staple should be fixed at nght angles wuth the cable usmg a small
hammer.

60 74 7THRRDIEHEC L ?—Hi'}‘ff 7%60!5{101'35?51‘4.7:.

' When using a knife to remove sheath from a wire hold the knli'e' at an
angle of about 60 degrees.

61 Wiz SF—~2 '}'lbﬂ)i:!..klﬁlﬂ'l‘}‘ém“- htvb‘ﬁiéf'\mﬁh'réo

In fastening the wire under the terminal screw’, pick up a“loop which is
tightened in a clockwise dt_rec_tlon by screwing.

62 BEAEKHNZRIT,

Rotate clockwuse

63 ﬁﬁ@té&b%#ﬁ( ﬁﬂhtkﬁﬂb&hijkféo-*i
Don't leave a long bare wire for fear it should come mto coutact wnh an
adjacent : HEN o

64 :/t/rmnﬁsmwmnoﬁa, ' ""”"‘”ng
Install the outlet at a height of about 30cm from the floor.
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65 _ﬁﬁﬁﬂ‘ﬁ*’ﬁfﬁ%@_@ 5AFFz v L&,
. Check. on defective.wiring and loose connections.

66 bL. ﬁ%}h'ﬁ“tﬁ‘z‘ﬁn&hﬁ‘ﬂi‘ﬂﬁﬂ - }- Laver F@[EIR&E'-T-; ;
LB, o
if no power is supplled to a machme check the power cable and circuit
~ to. the outlet. T _ S _ .

67 WRADKER, BR{ERETHE 51 oﬁewnesa“

While workmg on connectlons or repamng. turn off the power '

A it o

68 ﬁﬂ%#<Mk ﬁﬁﬂ%kn% :
A strip of insulating paper is to be put into the slot before wundmg.

60 AF—7F « K—WICFTHRBEECFEN,
The procedure for winding on stator poles by hand.

70 NI TRc =T —bize—2ED0t5,
End plates and frames should be marked before dlsassemblmg

- AF=—-% ’E‘ﬁiﬂé%b u;tmo 120' C@F&iﬂ%ﬁ@%-wﬂ%ﬂﬂ)&h%e
Dry the stator at 100~120°C for about 10 hours in the drier.

72 n—& %Bﬂﬁ‘b‘jgl\-’ Ziulhfﬁtﬁﬁi'ﬁ‘%a
Dip the rotor into insulating varnish while it is stil} hot.

73 MAME 2B,

Measure the insulation resistance.

T4 AR hRERE S B, o
Perform the dielectric strength test.

75 EIREDB R,
Overload in the circiit.'

7 L, [El?&a&‘:ﬁﬂ?"'( B, A v FEANRL B, Ba—XHUIh3,
If overioad exists in the circuit, the fuse is blown out when the switch is
tumed on. ‘

77 ﬁiﬁ@?ﬁliﬁ&?:‘b 6o

Short circuits can be dangerous.
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B bL. R4 v FHATHTRERFREIENL L, HELTREW,
If the switch is off, there is no way far the electrons to ﬂow and ‘the
device wrtl not work

79 3?&14 ;%mfﬁillitrtﬁlttti 2 ﬂ‘»‘fﬁ‘é“EiTE':?/ k D—)P'#‘E: 60)1

-
SR RN
o E ‘m...

The SImple c|rcu|t of the 3-way swntch is used to control a’ hght from'two
different points.

80 mmwmeem#mneeﬁ#eeteat.L”A; BN
The generation of heat is seen by allowmg the current to ftow through
the resistor. _ A
P B rr b -.‘_f-v;« ‘
31 “éiﬁti"t‘iELtbﬁﬁTén
Curvent is in direct proportion to voltage

82 WHIHEREREAT 5.

Curvent is in inverse proportlon to res:stance

83 ‘ﬂiﬁ[ﬁl%ﬁtiﬁﬁénr [R% 1, hﬂ)"{ “Eﬁb{mx_ Z, e }_'75‘3‘) %c Tt
A short circuit, being unprotected can’ cause the wires.to catch fire.
84 fj]li'?;l-:b\é{-ntj,}.-@ﬂ.d-a ' ’ P
Electrical power is rated in watts or: kllowatts

85 1¥%o7w Hi1000'7 w t'CJ‘;Z.aa
One kilowatt is 1000 watts.

86 ENIBAEBOPOBEXEHTRD LN,
Power in an electrical circuit is obtamed by multrplymg volts by
amperes. S T U

87 WHEIEIE 1 A0S 4 v L BTN, ‘ :
A series circuit has only one path for electrons to flow through

88 FEMORABMBBERICL>TD, . - i
Household applaances are connected an parallel ] PR

89 vty bEROBIEERAIEBT RS — eeuuefnwlﬁﬁj~
Where do you apply VOM to measure the voltage of the outlet circuit?

r [EITRT R R
VL i b L
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L1

L2

Basic I-phase starter

1 3-Phase supply
2 Normally open contacts
Eleétromagnetic switch
3 Overload heaters relay
Main contactor
4 3;_Pvliése' motor
" 5 Momentary contact pushbutton
Normally closed
6 Momentary contact pushbutton
) Normally open
_. 7 Contact. normally open
8 Operating coil
9 Overload heater relay
s normally closed -
10 Overload heater relay .

normally open
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— )

me——

Right stripping =~ ELWGase

Wrong stripping ELC At ame,
Close loop Il Lk
Open loop - -~ PeTLE AN

Tightly screwed to  ERIZRLIE20WTWE,

full contact.

Not tightly screwed Vﬁb'a‘?.'l_-‘é.
(Loosely pleced in contact) .

- (Not tightly placed in contact) |

Over lapping or ‘ #* 5 ﬁ 3 )

Excess lapping
Being straight in place 2~ ¢IZA>TV 5,
or No lapping . .

Less than two-thirds -+~ % 240 { 2,
lapping or R S
Short lapping
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L}

Lamp 3-way 4-wa§ " 3way
switch  switch switch

Lamp controlled at three places or positions

107

ON

OFF

oN

OFF

ON ’

OFF

ON

OFF
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Measurement of insulation resistance

of electric instrument. .

ARG OMIEIIGE .

Electric shock.

B '
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U

Fluorescent light

1 Flugrescent Lamp 3488 iy

2 Ballast © ' Wi

3 Switch 24w+

4 Glow starter ' ra—-3»7
% Power supply " : : Rig
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r=dx6+D./2

L=r x157
d =the inside diameter
D =the outside diameter

L =Bending length

L bending

110
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8 9
@com- k"——}d" > VMQ

1 Scale Hi%n

2 Pointer firdt

3 Zero adjustment screw oLl

4 Polarity selecter switch By mazd »F

5 Zero ochm adjustment knob 0F—ABEIEA

6 Range . HEE L Y

7 Range selector switch BEL-INR/IDITA
8 Common terminal iy —3itn

9 V. A. 2 Terminal 2 TAEE Y

1






 Electronic instruments (Low Current)



ERAE—H

ZLE¥H, REER

LEM

R

T v 7 HamiER
7 v 7 Hmtt R
E Hiséitk
{usnme
ALY

BfE%

=3

3 ¥R

#waavtky b

ARG
SNit

gh, B
R

B

RS

it

ARIRIE. 4rAFHE
IH

k4 -7 A .

ER, (TR
R
L

K%
WA
BN
B

piezoelectric loudspeaker
safety device

stabilizer

ballast (resistance)
antenna directivity

. radiation pattern

class E insulation
phase adjustment
centering control
chrominance signal
negative pole
eddy-current loss
flush plug receptacle
class A amplification
signal-to-noise ratio
time lag

lagging current

tone guality
temperature rise
thermal fuse
acoustic wave
resolution

make and break
open-circuit impedance

circuit diagram

angular frequency

angular velocity

. lap winding
- audible signal

excess current
overcurrent
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B electric shock

#1508 [l B - external circuit
SRR - external noise factor

i {8 5 . picture signal

FEHE i 2 . reference frequency
RN EREY .~ blanking signal

2NN : electromotive force
HRIE S - - luminance signal
IR brightness control
HRIE AR ~intensity control

BeA N ik - fundamental frequency
BUE AN £ e " resonance frequency
Rk ferromagnetic material
Ei#pstiR local oscillator

gl . -change-over

plii34iE . proximity effect

ALHE N R *.-_near-by frequency
SR AR 23 metal film resistor
REELAH artificial load

REELI dummy load

L antiphase

UL 0L ] opposite phase

$1ik0 %A reverse current
WEEh : - -+ back electromotive force
Wk N : ..~ -counter-electromotive force
BFa—72f0 .« pir-core choking coil
KRS R o ~~driving pulse

#Hlr X - - assembly drawing
HIr : -+ o .construction drawing
ne~n ' - black level

ro-B ~n .+ . glow discharge
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Xt
BAmE
HAERK
AL

Wi, Wil
iRt
bl - 552
T8
PEEEE R

WP EH
BFA »E—F R
BIE~>—%
BT
Rt

L RTATE 0
BlEIE

Bfi4d v -7

AR .
i )
T RO
#+—RIE
MEasn

e w

i )

St FAoEE

T S
1)

ik

24

48

e

fluorescent lamp
coefficient of coupling

: coupling coefficient

degree of coupling
detection
galvanometer

gate signal

atomic nucleus
attenuation constant

.+ damping constant
. .-nominal impedance

calibration marker

- alternating current (a.c.)
_a.c.galvanometer

a.c.series motor

- . fixed resistance

intrinsic impedance
natural frequency
cross modulation
pentode

surge voltage

- tickler coil
. pickup tube

maximum output
delta connection
noise figure

.after-image
. . residual image

color-difference signal

.hue
_ chromaticity
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Utk ooy

gt

fipaat ]

PO 35148

L »lif# it
Le~bhigTd
JAHERE

T REEE
JEYite BT o
hhsvE—5r2
T
fLhR ()

k¥
YeEWRER
AT
FaETHE
{ERE T A
RS
()
HAE~y F
HALT A
HCHHE R
BEREHE
g v E—F R
A7
HEMLHIEE (APC)
VR )
FE/, BH
eI

Yo =)
SR

- tetrode

needle

- indicating range

four-terminal network

" “interrupting capacity

screen grid

" ambient temperature

frequency stability

-~ frequency bandwidth

output impedance

" ‘manual control
- specification
-catalyzer

tube voltmeter
progressive wave

" amplitude characteristic

amplitude distortion

intensity of magnetic field

hour meter

magnetic reproducing head

magnetostriction
auto-excitation type
magnetic flux densily
effective impedance -

" ‘root-mean-square value
- automatic phase control
 jumper wire-

- charge

" frea electron

Joule heat

“life test
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Tt
BikETL
HIE
Wi v

kiR PR
/kah3EIE R
MR
EHRMIES
LRI
TR REARE
2 N ERE
TR FIHE 5
T35

EREL v E—F R

pidiiiy] S
LR

RS ol
i
HEs

B
FyERIER

L KRR
EE&F4A—F
ek, #F
£+ rar|

s TR
BE. BT
B

BiRE 72— 7
S
MR

lubricating oil
sequential scanning
purity

- forward direction

crystal oscillator

- quartz oscillator

vertical retrace line

-vertical synchronizing signal
. vertical deflection

holizontal resolution
horizontal blanking
-horizontal synchronizing signal

tinned wire

- hormalized impedance
. limiting amplifier

.. ordinary wave

laminated core

.. electrostatic field

static electricity

- rectification

infrared lamp

. ampere-hour meter
- junction diode

- Cjoint

.. connection diagram

.ground

- setting
- chart
.. selective fading
.. visibility
- insulation test
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firt~4 7 ok
AT

35| ok
FEFTREM
HEA»5752
BATHE
HEHH R
#iE

LT

B, Bth
e

byl
HRME7 105
HHEE %
Edor—71
77 mg
i
HEF3 2
Wit
BT A

L HREM
ik (CPU)
Bl o7
i

1181 404
FEME

HLFE 42
(RS
ERTE

E R
EWAR

omnidirectional microphone
full-wave rectification

- sweep frequency

transit time

* mutual inductance
- overall characteristic
- coefficient of mutual
- manipulation
* number of scanning lines
< gguipment
" -measurement
-amplification degree
- band-rejection filter
- logarithmic scale
. -multicore cable
- tank circuit
- "terminal board .

auto-transformer

. intermittent duty
" delay distortion

storage time

central processing unit
neutralizing capacitor
adjustment

linear detection
linearity

d.c.restoration
. Series resonance
rated frequency

rated current

© routine inspection
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I S reslstivity

IS T -subharmonic
ERES A A —F ' : " voltage regulation diode
Zift Stetr oo ron loss

HiEmy A A —F . point-contact diode
LigrA : Leciie o electric potential
RUET Bgate ool fall of potential
B “wi2evo o potential difference
Lisi%2g. S o electrolysis

TAR. Lol o quantity of electricity
B EITR « oo electron transit time
L8 i - electronic scanning
W-FiE : <7t -electron current
WRER cove i electromagnetic field
(P37 ©. . -1 ' propagation path

it 3 s jonosphere

Loty e - - ~current limiter
wht S s wattmeter

Flhi4 v E—F R 1 equivalent impedance
R - permeability
FMALE “ : ‘. equipotential surface
B, Josk S mounting

RIS % .+ synchronizing signal
It st o pull out

IEFE ) 5 (A R DR step out

S oo actuating signal
[F]48 Pt in-phase

4 woon oo conductivity

Hgs coeie o plectric conductivity
PEBIEDL (BFAF)- - oo .l anode resistance

2 #{b10:4E1: swoen o binary-coded-decimal notation
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Z R
At

3% Bk
BRESRRE T
B
b, i
ghist
Biny

A EY kR
DI ENEREW
BRIN Bk
5

e
2 LN ERS
FAZZ
(A7
>N 28

SV AFFRER (PCM)

bod 133008 54
b i B
BRAr—7n
DY Ak

B ogo
HeRETE g
PRHE 5 5842 0
B A S
EEnR
T —F
CADES]
15y el B

E—zbE-24

- square~law detection

angle of incidence

.‘nean glow lamp

hot-cathode rectifier tube

- electrothermic type

thermionic emission

- . thermoelectric couple
“heat conduction
- sawtooth waveform
- sawtooth current
. breakdown test
*--bare wire

wavelength

- carrier chrominance
:.soldering iron
' .soldered joint
« varistor
. pulse-code modulation
. comparison frequency " -
. -optical fiber
- -lead-in cable
.- distorted wave
-.unsymmetrical... .
. relative permittivity
-- standard signal generator
. skin effect
- stray capacity
~.~-flat-braided cord
;. fine tuning
- differentiating circuit v
+.-peak-to-peak value
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FEE
A
SER
SHREIEIRS
A
ATRE R
S, B

i) M l-;},i_éi-ﬁ WD e
FHEifp L~ (APL)

R 0] S ST

~T ey ERRt

#IE

T, ZER
¢S A A

ERE

Rk, WX

~Z bt
RFRXF N
B An¥—
B %iis

Beth, 541

faf

#if

Risz 40
L ~n ,
v haryey
%5 EHR K
HFDEN
b2

EHmh
EARAE

" unstable. . .

- negative feedback
‘voltage divider

- branch circuit

distribution board

. distributed constant circuit
“shunt

printed board

" average picture level

balance circuit

- heteredyne frequency
-ratio of transformation
- transformation ratio
- displacemect current

modulation factor

i - polarization
“vector quantity
_pedestal level

radiant energy

- radiator

emission

saturation
complementary colors
holding coil
interference level
mica capacitor
revolutions per minute
right-hand rule

dead room

reactive power
no-load running
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BEATRE
St

e (R %774
Rkl
R
B .
(k) #meg
BRETS
21T AT
HHRFE
BRIEVT 2752
Bk

S NE

V—F#E OHE

YNNG
B i
Fe—}
Egiidid

AR TLAH

" no-load voitage
- rating plate
"leakage current

pliers
active current

- permittivity
- dielectric constant.
© induced electromotive force

plate current
prearcing time-current characteristic

- capacitive reactance .

quadrature axis
stranded cable

- lead wire
. factor
. ‘ripple percentage

critical frequency

. zero-beat
"logical product
- logical sum

122



(IR] LED OBE{ECHEEL L3V, FCREN DV TWA/NE LRI bitd
v—FTHN, _"7'.'J > O BOIZE b TR T by, DL GO
EMLEDD7 I 2 L0 bEd - 0% bR O~ b 7 — W) #13
BLLENW, Lo ‘ :

N ote_the polarity of the LED’s: the small post with the chip on it is the
cathode and must face toward the center of the printed circuit board. If
the height of C. ‘is greater than the flanges of the LED's, remount it below
the board, = ' -

UR) —200.028ufd D7 4 27 FH¥ v 32 5D — F £lamic Do % &
Ve oLBD Y — FETRISHESI AT B L5 1225000 DIEHO N —FD 3 b
NicBEOTEZIWv, 2T, TRPLIERNDEFAETWD Y — FORTIRALN
FL&SwW,

Clip the leads of a 0.02 ufd disc capacitor to 12mm. Wrap these leads
around the leads of 2500 Q1 resistor as shown in below.” Now solder the
leads at each end of the resistor.

(IR} BRVWDhfELlE

-3
g2 @AREMRASLTH D, .
A2, FhARL)EhERLBEDPNHAIA T & Icfnid
AR TOREI LT ENE, BN ETTLEINERIADIC, T2
gf.:’ﬁ?-( BAMSTEROALE S, TAD»HLTRASEBET 7%,
R '
Second step in making a good splice is to twist the jointed strands one
or two complete turns.
“Solder is applied from the tip of a hot iron so that it flows into twisted
strands. Remove iron as soon as possible to avoid melting the insula_tor.

Splice is. then taped.
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(BR) CHdSBAZMHISNEHED L S HIZRANS THORBOES
ECHELRTT, BANEBRP TN TELETHARBLLEW,

Place a flat side of the soldering iron tip against the joint to be solder_e_d
until it is heated sufficiently to melt the solder. . = ‘

{(iR) GND @ﬁ‘f*ﬁ%ﬁ]%‘-’f"&lﬂ ') ’HH’.&' é (AN "Fb?li-z‘é :h.'C b Z» J: 3 L..
g?gzﬁv;/*Eth+zft+;LmML277mmm%ﬁ%m0H
Al
Mount the GND binding post. Mount 2-lug termmal stnp G between the
nuts, using two lockwashers as shown in below :

o o uNUT S
Egl . LOCKWASHER €
TERMINAL STR"’(A)

ﬁ%ﬁ@ : :ew

INSULATORS
g0

1.LUG ‘
TERMINAL STRIP(B}

BINDING POST

(R) [ETO% 55 7 GitTANOBES L. $3 50 0 RERD
ToHRARTIERAZFTENT WS, 9 LTERERTIRF w I DHri—
LEHiTohic—2nhe ERZi Lfﬁﬁﬁéhé C. AT ES &G IEMMIC
EREINTnws,
Tuning capacitor (, is soldered directly to the top snde of the flrst and
last coil turns and is physncally arranged S0 that it can be adjusted
through a small hole drilled in the piastrc cover, . :
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jﬁﬁ"ﬁﬂﬁﬂﬁ%"‘ﬁ 1E Cﬂlﬁi

ﬁt ﬁAﬁ'ﬂi dc@ﬁ;ﬁk& STH~D,

mﬁhﬂ&m’ﬁﬂjfﬁﬁ VEHZ ZWEEENL, BRSS #mﬁéiﬁiﬁi&t .
ﬁ!ﬁ%ﬂeﬁ’f-xti!:ﬁ‘l# W fmﬁ%ﬁﬁ%ﬂbﬁﬁ (LROFBERIELT) 7‘»6
BB (24 5 B ENED b 2B METRENBIEIE S~ 0ALIE25ALTF®
T z‘ﬂ%)‘tﬂ &b 5 BT,
L LRSS ST BERTLME L. Wi e TEET 2 652 K#ﬂso
412#’“‘: COMICRUEH A2 Wk,

INTERNATIONAL ELECTROTECHNICAL COMMISSION IEC
,STANDARD

=Camplzance skall be checked by the fallawmg fest:

A éurrent not less than 104 and not exceedmg 25A from a current sonrce

with a no- load valtage not exceedmg 6V is passed for af least Ssec. through

the profective earth pm in tlze MAINS PLUG or the PROTECTIVE

EARTH TERMINAL or the prolective  earth contact in the
APPLIANCEINLET {as relevant) and each ACCESSIBLE CONDUC-

TIVE PART wh:ch could became LIVE in SINGLE FAULT CONDI-

TION.. i

lee voltage drop between the parts descnbed is measured and the resis-
tance. determined. ﬁom the current and voltage drop. It shall not exceed

the values mdzcaled in this sub-clause, . .
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DIODE
A ) (GONDUCTION | .
ac\eo\fac\ro\acl Era=t.iEms
+ -

. Eav=D,9Fams. .
- R]P!:'LE-.I.B??/HOH:

TO - g
FILTER .- (' A

brrmr—

w

vot.‘r%scg-:m"!!d!L .'Er

B ! AL

| “Dﬁ ,'\m),"\ {EACH DIODE)
4 W4\ DIODE REVERSE

VOLTAGE SWING

2.8Eus A
(BOTH DIODES) - :
AEz

e

Full-wave bridge rectifier cireuit.- The basic circuit is illustrated in Figure(A). Diode conduction
and nionconduction times are shown in Figure (B). Diodes A and C conduct on one half of the input
cycle while diodes B and D conduct on the other. Figure C dlsFIa_ys the maximum-reverse voltage
for one-half cycle, Since this circuit uses two diodes essentially in series, the 2.8 Erms is divided
between two diodes, or, 1.4Erms PRV for esch diode. : S TR Pt

70y PEBHEEHERE HAGKAARTH D, 744 — POl mEE
H e OREERBICRY, DA:DC, DBEDDizEhFIEER
CEIREEYT 5, CRURTIEES L o#FMBELRY, oMM 2 A0y
A~ FEHEFNLLLDTH N FA A =Pz b A FMRER 290 1k
% 3%, — (28Erms —1.4Erms) I I R
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In the SECAM system the B—~Y and R—-Y chroma sngnals are transmitted on alternate
lines. After several stages of chrominance amphflcatlon. these signals are apphed toa
commutmg switch both dlrectly and via a 64 usec (one line period) dela g

ECAMiRIzHwWwTB-Y, R— YW@.{E“B!EJ.I A s, FENER V)?;tl Shho
{3“liﬂl&ﬁl~.tot ﬁi&m{g‘%tﬂulﬂﬂﬁu-{ﬂh ks,

[ .;'-'..'_""“,' L TAMAz | oy
] 4 FM e
SECAM Direct Path ! .._.J'—;' T Discriminator
Chrominance i eies : ! ?_: FM ETES
Signal y 1 . , ;
| N . 440 MHz B-Y
SECAM (R L S AN R
A 1linet ¢ o > Vo ' Discriminator
Delay §- v ¢ L FM 91515
- AELH S SECAM IR5
it ‘ SECAM Commutating Switch
Convarson of SECAM Chrominance Slgnal
into Continuous R—7Y and B—Y Sign
SECAMF)@.E?-H:!&L&R Y. B—Yﬁ*‘l-’!:&éna

AL Modulator T
rn the case.of the ‘PAL system lhe colour—dlfference sagna\s are placed on a subcarrier
in the same way as-in the NTQC 5ystem. however the phase of the R~Y sxgnal is
reversed on alternate lines. In this way phase errors pan be made to cancel.
PALTitt-bL\rﬁrﬁaﬁ*}liNTSCtl’] 'C‘#)Z: 740, R-YIRSOBHSREICKES S,
Z ORIz Lfﬂfﬁ:?“#ﬂ’%iﬁ ST .

Y - " Luminance Signal
(Y{Z3) C e BE@Y -
. R . _
| st [ ] "
- E g ¢ ulator, PAL
(R-Y{%) : AL
Chrominance Add
b Signal ‘ PAL
155
: LYALH
. T '
B-Y Balanced
(B-Y{#%) Modulator
gﬁ%ﬁ EA-" h o
t .
— o | sumn
Subcarrier
Oscillator
HUpeR iz
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1 DCm#

FAsF =

Py T A= F

wE LB

)
TrFFrArE=FrR
T 7 FMKE

FoFFad brng—y

ER

futiR
LR s Fr

fr i :

{rit sk

RHE

FE{E

A4 AR
AvE—FrREWLT
FHTHE

WEpe AT —
7

-

a5

SCR%2%—»F>¥7T5

Hifn okt

F X
Tt R ME
ok

WELFT 7+
FHF R
RIEWR
(3235

tDC circuit
eye pattern

" up converter

rock steady output
stability

" antenna impedance

antenna duplexer
antenna height pattern
E fayer

phase shift

phase modulator
position

location registration
latitude

mobile communication
image frequency
decrease impedance
cosmic noise

kinetic energy
satellite

echo

‘echo distortion

turn the SCR on

H plane branch

F layer

altitude of apogee
response

- {olded antenna

'voice channel
temperature inversion

coastal radio station
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] pE

e

Dy |

RI¥EHE R

TR

e LR ABIER
AR

ARG T 4 VT —

TERT
ELITEHNK S
R HEE
TWHiEE
HorusE
s

R, 74— Fsw2
IERERE

WA,

A LIRCFI
EAE—F
R

it

B (UHF)
BmasEi FMER
Al iR 2
LR E A
WOt
R RE
A

iz
WA

Lif )]

- _.aperture efficiency
-diffraction
- . diffraction grating
.. rotational motion

lower side-band

.- flexible helix waveguide = - -+ -
.- overload -
. :tunable band- pass filter. -
‘interference noise
- quite reliable
- desensitization

guide wave-length

_external noise
- schematic diagram
-..feedback
. basic group
. basic construction -
_ basic arrangement
- . -dominant mode
;. absorption
_ polarity
- -ultra high frequency

microwave FM modulation-

- local oscillator
. switching action

shut off
altifude of the perigee

. -antiphase,opposit phase- © . -
.-, work in reverse
i~ air density

<. drive '
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IUFH R

B

E
e o e
BRI

i RE

i

XM
FTEL Il $ iR

ISR o ne ey
Mg TR 5

T 22 F8) i 3
e o 7=BEM

ArF -
AN T —
AT

BRI 41— T 4

R0 BB - (MUF) -
T o I (LUF)- -

T ] i 3K
HTHLHIZEH

fEm
EAMT AR VT A
MR

MEL

T
TR

fimte
TR
ST IR i B
i

.- ~clearance

group velocity
longitude

- extinguish
- goefficient of coupling
- detective repeating
- . replace

cross polarization
high reliability communication
broadband

. harmonic generator

fixed frequency
at different time
capacitor
compander

“eross modulation
- combined diversity
- maximum usable frequency

lowest usable frequency

optimum frequency

. differential phase-shift keying

effect

“trianglar neise spectrum
" {hree axes stabilization
.. scattering
i noise free
-+ |paded noise testing
.o directivity
¢ humidity
- cut-off frequency

termination
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FRERIRA 23
T 4505 4 —
Tl i BA o
Rl 8oy ) 2 L4t (FDMA)
3]3S g I 9
R EdR#
k38

i3k % s Ry E IR
5P 25 e e
BRERR L B0

B HE 53 A

AEAT i
&5 r v
BER
AR
HENBINE
FIhEG
EAEGE D
HRIHE RS

B hzEp

+53 e B IRE
S, MR
HIBR

L figear

A TR
ALK

7 ah FE iR 2
LT

b Ui}

AmiN—~F O, RER - o

ARZ FTA

- frequency mixer
-freguency diversity
. table of frequency allocation
. -frequency division multiple access .
.. frequency division multiplex
-frequency deviation

frequency conversion
conversion gain

.- frequency discriminator

instantaneous deviation control . .-

- aperture illumination
- travelling wave

signal to noise ratio
magnetic field -

-effective frequency deviation
--effective selectivity
- effective height

effective radiated power . = 7 [
land mobile radiophone. |

.. free space
-.adequate selectivity

satisfactorily

i net capacity

~ upper side-band
-:i- man-made noise

-man-made static
... crystal oscillator -
- .vertical plane

- - horizotal plane
: superheterodyne receiver
- spectum
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fitiRhat
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BIRNE
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24t
Gttt -
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HeREE -
KR
Pt 7 )]
A R N30
KT
ES

T4 T 4 — YL
F{HRv—=NT 7t

WA - e

Rl
BRI

HRERFE
PR,
RER

iy

Rk

7 v 7[Rk =

sporadic layer
positive charge
rectifier
equatorial orbit
connection

- wire is evenly spaced

selectivity

occupy

total reflection
front to back ratio
intermodulation
transmission

- damage

increase

band width
atmosphere
atmospheric absorption
sunspot cycle

.. solar noise

multiplex

tank circuit
diversity effect
dipole antenna

- elliptical waveguide

elliptically polarized wave

- differentially coherent detection

earth station
intermediate frequency

_-long-haul
- SUpPergroup

long wavelength
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AR i

iEL 5} ] B

i 2

S TS

e ER
EMFRG R
g
B A n¥—
FlLEdayHA
109 2%

DU (D/W)
THERT

R RS (VCO)
RIEEMIKLIL (VSWR)
A
ERDLEE
1
KL X

i3]

R S
wHiNR

wh

A4 (]

Frit:
BERHOL D va o SV fi
i M T

BB ATES (e,ir,p)

“direct wave

" linear detector

- linear ampilier
-linear polarized wave

lingar distortion

‘series circuit
communication
communication satellite

" speech signal
" idle-channel access system. -
. resistance '

- resistive energy

“television terminal station

10 percent error

: desire to undesired signal ratio ~ .

voltage drop

" voltage controlled oscillator .

voitage standing wave ratio -
electric field strength
‘electrode stabilization

" electromagnetic horn
<. electromagnetic lens

propagation
jonospheric communication .~ - ¢

- power consumption

* power loss

- equivalent circuit

-+ equivalent isotropicaliy radiated power
- characteristic SR

- extreme cw position

- city noise
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N TAET

R4

PANE
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izt
B NE 3

- transistor circuit

transponder

" coherente detection

tools
coaxial cable

" duplex communication system

conducting planes
waveguide

- -waveguide window

director

independent side band communication

internal impedance
secondary

center aof secondary
incident wave

at any time

- wave length
- generator

- osillator

" half eycle

* reflection

reflector

reflection coefficient
carrier frequency
soldering

reverse
-half-amplitude level

- parabolic reflector

" pulse
- counter-clockwise

modulated amplifier
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ol UL o
EFFda g
R FIEa s

=7

Fa—=AF =) 2Bl -

N4 v ¥—% 2

-beam width

-_video signal switching system- . -

- video signal combiner

. _differential gain equalizer

- fading

- Foster- Seely discriminator-

.load impedance

dula:

1R .-negative feedback: -

AR Zedim ., erratic indicator .
WERTHE ﬂi;:lerenti_al characteristic of demo
3 mE -.code regenerator

ARG . -negative charge

TEe—F ~+-.:_undesired mode

SR EBERSA G . distributed- constant coupler
ENR B balanced

Y i . plane wave

~Fo¥4 R . :heterodyne detection
~NANT T+ - - helical antenna

Xk translate

R Ei - .madulation index

R 7T 7T - whip antenna

HmfER A - directional coupler

Kegt - radiation

AR h .- radiated power -

Bk i “broadcast .

&S _broadcast signal

Rt ¥ o i-guard band .

h—= e Y7V 2% T 77 i horn reflector antenna .. ° -
2420 —7 *i.microwave -

2Py 7E -t magic E

Rl LB . clearance test
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RRLHZA S E=FoR
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SR

B IR iR

BiER
WEHERAR

FHEF + /%)b:Fiiﬁ
»—77/7%
M@mm S
ok

Fag oo

W uT

P SR E

Ime of-sight propagat:on
infinite impedance
negligible impedance.

. mode exgiter -

useful life

indactive )
" inductive window
. dielectric coated wavegunde
© suppress

4-phase phase modulation

- helix waveguide
- region,/ domain -

critical frequency

. adjacent station
-adjacent selectivity

ad[acent -channel mterlerence

‘ Eloop antenna

filtering actlon

- distortion factor -
- Kiirr factor’
.. assign
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1. BRERESE, Rb-LRRERTERELD,
Each signal is m_o_dulated by a different carrier frequency.

2. F—7OKE 0,104 F 224 v FUEETRENEE S,
Tape widths vary from 0.150'inch to upwards of 2 inches.: ==+ .

3, v 7w )i, %Bﬁ(‘f‘@%ﬁf%«' YANERETE S,
Microwave links today carry thousands of vouce channels.

4, BRHIOBEE N P ARSI AR, ﬁﬁf’f'f@lﬁ{?iu?ﬂ nYT L’ah%
Various frequency band spectrums are assg ined to spec:flc types of
commumcatlon _ ’

5, WH{FE, 100~3000~ 1y DRKEAREELLNS,
Speech signal is concentrated at frequencies in the range of 100 Hz to
3000 Hz. _ .

6. COFSrYRIIL BA 7TRETH B,
This transistor is initialy biased off.

7. K, #%Iﬁﬂ‘l&k%&?’/v‘*f%ﬁ%&’i‘%o _ ,
Long wavelength would necessutate an impractically large antenna

8, WMEELF R PR L& ORARRNDH S, -
There are two basic types of field effect transistor by structure. .. .

9, BEWENIREEOA~S b I AR MERTELE,
The spectrum of the modulated signals will not interfere with each
other.

10, MEAHRILBT < 5 —13, TR EBRTE 5,
Tuneabte bandpass filter can select the desired station.

11, RHREHF + oA, FOMICE D FHE N5,
Long-haul telephone channels are multiplexed by FDM,

12, FDM DIERERFIL, SSB HMF 4 X AN L) ZHAL I N 12k E A 6%

FDM basic group consists of 12 frequenmes multiplexed by SSB voice
channels.
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13, Lﬁ%tﬁﬁbﬂi LSB Z'\,’? l‘ 7A'C1';Uﬁ‘éf16(}~1083€- =N T VRS E’ ¥
A basic group uses LSB spectrum and occupies a band of 60 to 108 KHz.

147 60F % > H NI, SOORBHEMICY VHKIATH5,
A basnc super—group of 60 channels is formed by multiplexing five basic
© graups.

15, IK'PMHK&/XTAI:. ERLINDRECHERETED,
Broadband transmlssmn systems can transmit larger groups than
master-groups:

16, S OREMEEE, FERICEEN L,
The controller is extremety sensitive.

Hﬁglgﬁau 747B¢;w7ﬂﬂ%*z#»@«—1nxbAﬁL&
The multiplexed signal is ied into the baseband: mput of a micro-wave
radio channel.

18, ﬂti&ii%ﬂ{'ﬂﬂ)}ﬂi&‘ﬁf\ FRENDERFHER > T da
.Radio waves have difféerent. propagation characteristics at different
frequencies. :

19, i, MBS L ) AMERTVE,
Radio aneé are classified by frequency.

20, {-ﬂ.eﬂ)‘tvﬁ{i\ ﬁfﬁlﬁfﬁ%féﬂéo
These waves ref!ect on the |onosphere

21, WEERIE. zﬁmsx %20ka‘€ Y e
The |onosphere is about 200 km above sea level.

22, uwiﬁizﬁﬁf\/ F li. iiuﬁiﬂﬂﬁi—ﬁﬁbh%n
Thls frequency band is mainly used for mobile communication.

23, FUEKEE, IONYFELHALTND,
Tele\nsnon broadcastlng occuples this band.

24, EfﬂF%u H%&ﬁﬁ%ﬁﬂfhh
Video signals send complex information.
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25. KR b MEROBTE, SEREBR L ERTERE LTH .
The ionosphere and the earth's surface act as conductlng planes to form
- a wavegu:de . ;

%R%ﬁ?mwemM'AmT%LMLé&IcUVI}@I$»¥—#m
When 0.775 v is placed accross 600 ohms, one m|II|watt of energy is
dissipated.

27, ok TRV BRABERESER->Two,
© The crystal earphones have'excellent frequency response.” '

28. LF Ny FlzswTiains, i bkigETs 3,
In the LF band, propagation is mamly the grand wave

29, LF»s>~ Fi3, & %15001@%&1‘?% Lf-ﬁlal-fim ‘c’f- ns,
LF band provides stable.transmission for distance over about- 1500 km.

30, ®iftid. BRELFEHETH S’ -
The current is in phase with the voltage

31, VHF Zikiz. BB TEHS N srb ) CBEREREHITE..
VHF radio waves pass through the ionosphere mstead of bemg reflected
on it. . RS

32, Ny FU—bl MR LlAEREEZTALS. 0 o
" Consider the simple series circuit. comprising the battery e

33, BRBOYF LT v ZBENIL, Wﬂmlﬂﬂ??&ﬁﬂd&h&wq
The converter's samplmg t|me must be less then 1/ 50 second '

H

M, BFAOEEIL, BHFOLWERE Lf-tt.i]%ﬂd‘a
Electranic power supphes dehver a no:se-free steady output

35, EMmEENES 3. Sokm:lo 3 lefﬁhﬁ:ﬁﬁ 2‘:‘- na
sot-ong distance telephone mgnals are: ampllfled and retransmitted every
) ; . Sl sl s vor ) sl

36, EMERIRS b 2, - .
It is possible to understand the theory of operatlon ’..f:' o

37. {EHHNZRNRE. %lﬁofmﬁﬁ&f'biﬂiwV«lv@ﬂzmﬁ*%‘kéna,
It requires higher lavel techniques due to greater propagatlon losses and
difficulties in amplification and oscllatlon P ohar e T oo
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38.
39,
40,

41,

42,

E¥FmpETiE, BER—ETH S,
The: voltage is constant in a parallel circuit.

%nem*ﬁw‘s:: B ETHID> W, HRLLRININEZPLTH S,
These radio waves cannot reach far because of absorption.

2R3, HIWNLHERERTS 2.
Those are some special international frequencies,

500% o~ VIESOS IS TH Y, HERNZITEMLS,
500 KHz is the S0S signals and is only used in emergencies.

%ﬁli!ﬁi&ﬁ?ﬁiﬁ%&h & 91455*\' gAY é’)lﬁmxﬁfﬁl&ﬁkﬁt Y (¥

Every statlon can be translated to a hxed carner irequency of 455 KHz

by the frequency converter

43,

44,

45,

46,

47,

48,

450 % D'\Jv ‘/@[ﬂﬁiﬂﬂz&{i +6}’2x§ﬁﬂfﬁff'} b h.Z: o

Fuxed carriers of 455 KHz can obtain adequate selectivity.

EHBHEF + 0T, :Fzé’éﬂfé’ﬁél:‘i‘ée

A fot of adjacent channel interference will occur.

IF (B, 25— 7 —T IF REKICEZ b5,

The RF signal is transIat_ed to an IF frequency by a converter.

IF 8, BEALDTFREFFMET 3.

The IF section satisfactorily suppresses all interference.

RF HOEMIEIT, 4 A —VREEOWETS 3.

The main function of the RF section is image frequency suppression.

b L AR fc =1000% T~y % & 1F fLo = fo-+IF <1000-+455
=1455% g~ YTHB,

IF the incoming carrier f_requency fc = 1000 kHz then flo = f¢ + fIF =

1000 + 455 1455 kHz.

49,

50,

RF 7 4 /L% —13. Fﬁa‘kﬁl-ﬁ L'CT1 5)‘&5&#\!!2’&'1}& b,
The- RF filter may prov:de poor selectivity against adjacent stations.

&ﬁﬁnxkﬂ&ﬁv/ﬂzsm mm#n«wzvﬁa
The broadcast band frequenc:es range from 550 to 1600 WHz.
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51,

52,

53.

b4,

a5,

56,

97,

58,

59. K

60,

61,

62,

63,

64,

WA RRBERETA3003 ViR pEL IR 2, :
The maximum output voltage drop may be greater than 300 rnV

ARANR. WHATOME LD,
The resulting input would be the sum of the orlgrnal mput

74 —F—ii RIS VMHERETILDILETH D, .
A feeder is necessary for efficient power transmission:: - -7

BERELE, BERCTFIRBREIN S :
It connects an antenna to a transmitter or reciever. < - 4.

TELHY, N FHERITEITS, : :
Soldered connectlons should be avonded whenever possuble

= ./7’./"J'Ii %m& i—*ﬁﬂ)?‘i"tﬁ%ﬁ%ﬁl‘}bo
The capacitor |s left hold:ng a deflmte amount of electrlmty

TEHERERIL, Hi&t'r—v"»%ﬁ.m?‘éo

Unbalanced feeders use coaxlal cable

24 7% 2 —7HREBIUL, iﬁ!&“ﬂ"&ﬁ:lﬁ‘fé,
Microwave feeders use wavegualdes L

G KGR weﬂ.o D :
The atmosphere influences space wave prtopagatien.\ -

WAL, B TRET S
Air density varies with helght

HERD A == 3 v ¥ R F AL, /41%%&?6
Automobile lgmtlon systems generate ncnse

AR5 5 4 7 ERid. 90—300% o £ — vaﬁﬂ‘tﬁ’i’i‘a o
Sporadlc-E ionization occurs between 90 to 300 km PR

B, B, ReE, 230X —20E, BT 8. ;
Hills, buildings, trees and S00W. both scatter and absorb energy

:ﬁ? REKI2, Lm= 1,/ l:1E2 E:W'J.’A‘Kﬁ%ﬁfﬂ‘éhée i
The coefflment of coupllng K can be calculated from the fact thath =
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65, MMM, LCHEMES MRS 2afnbarFridhbid,
The tuned circuit consists of colls and capacitors connected to a reso-
nant LC CIfCUIt

66. 747 Df'a"v; ii Fﬁﬂiﬁfiﬂlﬁméhau
Mtcrowave 51gnals are amplmed at relay stations.

67. ikl {é"%%ftb.a)vaf ? o 7 —7‘!.4“%%?31 %
‘Direct repeaters change the signal into another microwave.

esé?lzuf/f ./rflitﬂi ﬁ’vf% IF i-?‘éiﬁ'ﬁ'bfﬁ/ D ko 'Cimlm
Heterodyné repeaters convert the sngnal into the mtermedlate fre-
quency. _ . }

69. IF 15%{:1”&*{5&‘&‘1#52 ns.
The IF signals are amplified in the receiver.

70, BAREIC BV TOARNTHIE, B 5,
Maximum power output is possible only under a matched condition.

7L RTEERSL. MRyH 5,
The usable frequency band is Iimited .'

72, #F 5 4 fi’ﬂivx-rhﬂ)%!;?ﬁﬁf&!i. 2 ’Jwiﬁaﬁﬁﬁﬂ‘e .
The bas:c construction of a satelllte relay system consusts of two earth
stations.

73, FIVRKLFIET ?_i %2"”&( T. -‘J\K!'C ?kh‘it!i&é’:ch
The transponders must be as Ilght and as compact as possmle

74, AC Iﬁﬁﬂ 1%kt U\mtlllul‘-li ?ﬁﬂ&iiﬁ]?ﬁﬁ‘fﬁ.!ﬂ AhTwa,
" it uses a dolble tuned circuit with an AC connection between the primary
and the center oi secondary

75 a /7"/'*}' C c é: Ciiiﬁmf‘é b4vE— ﬁ"/z%ﬁfb'ﬂ\&n ‘
Capacitors Cc and C have neghgtble tmpedance

|76 2401 ik‘!tEEli RFFa—7 L@Wﬂ#l-ﬂ!bhbo
' The entlre pr:mary voltage appears across the RF chook L.

iﬁiﬁl&.ésﬂ)‘ﬂfﬁ’éﬂ)‘ﬂﬁii "Edi = Ep+ Es/2Th Ba

The voltage across the upper envelope detectors can be expressed by
Edl=Ep-+Es/2.
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78, —OMNHIL. BRI IBRTEESTIL 'C‘a*o 6
The remedy Is to keep wiring drops low.’ P

79, FI P RIMEBICAV BIEHIZIL, {S‘zﬁlﬁ/ﬂ)ﬂﬁb% - PO
Resistors used in tran5|stor mrcusts usually have a 10 percent to!erance

%.ﬁfﬁ#mﬁ%mﬁﬂ&u.mmfﬁmaaa
There IS a voltage stabthzmg capacstor C,, across the load res;stors
8l. FRC,i3, EmEEs%%ﬁ#6+%k%&6mEE£ K
The capacitor Cs should be Iarge enough to maintain a constant. voltage
Es.

s g R e LR PRI ST PR ) -t

82, BC 'ﬂiiﬁ ‘EE@E& EA t"ﬁ‘f\‘c’# Klwﬁﬁ#&l ﬁbﬂ. 5o
Practically all of the DC supply voltage appear across. Kl»., TERETS

83, EmMiziz. BH &ﬂ?t.fnéﬁ’iﬁﬁ‘#&'i‘é
There exists a region called anlele_c'tlnc:ti_elct in space. . .

84, TR, <7 PABRTHB,
The electric field is a vector quantit_y_. R

- 40
Lt sl
stpeed 0T

8, MR, BANRTMASRTWEEFL RS,
The electric field is thought to be filled with lines of electric force.

86. 7 7riE, RAEBCE fibna, T T
Capamtors are often used in electrical circuits.

m.ﬁtﬂmrﬁ#au ﬁ1¢faa,_-t;tj-hQ;ﬂgwg
The shelf life of dry cells is about a year

38, 71 /'f‘ﬂ:’ /7351‘%1‘.0)?:#7'}'!3?11:'&; 07:3 ( 72’1’!.#3’ ﬂ:!ftﬁﬂ)th
JJ(iﬁ'(’f;%, T
if the fiip-flop current is !arger then the analog current the comparator
out-put is high.. - T e I N f e
89, 7u;77uv7ﬁﬁmT#T+n¢ﬁm:0*5h#¥b<&hw m
M%m&huﬁ<&6p_..

if the flip-flop current is. smal!er or equat to the analog current the
comparator out-put’is Iow ’

146



WRERE

lonosphere

lonospleric wave
AR Ot

R

B S}k
Tropospheric wave

[ ELH:

- Direct wave gy

’I‘rbposphérle
K iﬁmr i

K»‘.legnsmitier
=77 antenna antenna’
Aar-5+ 2Ty F

Figure ‘Several possidle propagation path in a radio system.
o EBRERT DAL R F LD G DD TR

10 Carrier
Mk (%« 1 7)

7 Modulating{basebandisignal
7Tt vy Y

Amplitude-modulated wave
1L

Frequency-modulated wave
o Mmoo
Figure  Modulation,
2] e

147



TLLARPERTL A
SWINSAG uONEdIUNWILG) OIpRY SNOMIEBA

£ 2=l

YRGB 410 JHA ——
VR ¥ dH AN I wene

148



fi it F 4 b
Voice channel

14 - P o
- " First-" ¢

2 e

Basic st
group

. < level ;g
o S MUXe
w— | | an
1w, V=g ] Super
H . 9 emp—] Second. [ RTOUP
Cee . level »—
PE MUX
. ﬁﬂ
k¥ o aster
KEM 2—s Third- | Eroup
s level N
: MUX
@) 10—
C3ikElk
o (b}
P LA (M%) JCEBBED (1MW) e
[t Basic group A {LSB} Basic group B (USB) _ -~ \
- . - H
{ . N . . //:.’1 4 kHz
21 1079 B 7-65 4 3 2 1 Vo234 57s 7 aleln u el
}h&hkkh;hkh} w }ddAAAAAAAAAAA
0 kHz " _‘ 108 kHz -~ 148 k Hz 19 k Hz
[ 18 k Hz — | [ o
: - c)
Qi1 (CFouE) . Her2 (LM
[~ Super group 1 (LSB) Super group 2 (USB) -1
{ 1 2 3" s

1 . 1121_121‘12112112

NI SR TR O TN T U R
312 kHz 552 k Hz 60 k Hz 300 k Hz

B pRFMD A TI—% O—Rets b An7 34 ORREE 125 ¢ 24 @UBS0F x> A

Figure (x)North American FDM- hierarchy. (b!ﬂaseband spectrum. {c)Basic groups, 12 chanpels.
id)Supergroups, 60 channels.

149



Es ; .12‘ L l T R
0@ RS w

R 4

Figure Phase-shift detector
4 R BRIES

150



MUE2 bsoLv—si—x

b3
‘1IN0 audposslayiddns y aandig
AN
SN
\\ //
7/ N
7 N,
N
AU AN
1018| (1250
€207 AN
N
—&—ax ¥ \v
toyeadg Im\_:bx.:.._\\
. E W
- — AP RBEE
*bd—k ] BBk
(°® poxisap o3
Jayydwe . sayndue . (1axu) 3)qeum 1Ay
aipny < e 1 | Zuwed el Sedpurq iy
oy 1 sandwe gy
(~&¥ 1 )REERAE 7
ot LE S
2 1@ 505 [(IU+V) 1@ 500 (4]
LNV

151






Computers
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JOH— b
10=»7FIO

FA2

Thasb—3 (BHEEE

TI7RRZ AL (SRUH LEETD)-

T 7NEE

RS IT

F&— (L)

Etit s

FEUR (i)
THord

T4 ¥4 (LBIE
Rh 2

BT 5. (FFIRIEROLWERC)
ped 3 a2 o _

o, WIRLZawn
MRS

R

AT/ )

—HicE~s, BRIIES
HET 2, HBT2
Av8—7x—32

{ =¥
ZiHtir s

1K

LRy —TH—

TP+ P RBET0rss)
Ty —%—
WWET B, 6T 5
WH7e 734
Hakid, ¥Bid

170 port

10 mapped 10
icon

accumlator
access time
assembly language
create

adder

compress

- address

analog (ue)
alignment

-appear

imply

implicit

~ maintain

abnormal

. locate

align

print
interface
impedance

" accept

draw

. escape key

editor

- enter key

: respond

application program
replace
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Hbotd, #b2
Fri4v
Mt 5

¥

BIhH, Zhisd
FEMT

Mz, WRT 2
RT3

WHT S

##T 5
~nhid
ERY S

Rt 5

ko

AN LAMEIC
LERoONEEFELT

&

i

FoeuratE])

s ¥ %

F S

el

0 ET

7N 2ZFN (kah) iR
o w ki

(T DA

wHET s

REERS, BoT

a7 S
WHit s, To774 ¥ 2

TG, b (RATF —TBR)
FaAt o

- terminate
- ondline
-gtart
. circuit
-¢hange
- rewrite
< limit
enlarge
- extend
- store

consist

.- supervise
- complete
. external

Galliurn arsenide IC
dump |

“write

- function

cache memory:
provide

log ./ record
. FOW
- repeat
_ crystal oscillator

ground wire

. column
.. retrieve
- cause
- core

update
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3 vl e

FEET 3. 0T
a—F (9
22 P WhEF)

22> F. &4 Instruction (#r4)
E Pk

avzsd

It
awv—n (FfRL0)
= T i &

avhe—nF-—- (HEE—)

AL G
avssr—% (R
I a—5HE
iRtk

YL InF 4 b

W4 ik

WIBRT 2

-Ij-
THHEFXITHE)
Y TN—TF 4
B+ 2

=R AR (=R
arscE)

RF A
By
s
HEET S
it
BET5, AB

. structured programming
ﬁgﬁf;:ﬁﬁtrc & (=PRLEwW.

fault tolerance

fix
code

connector

" command

collector

outlet
console
capacitor
control key

compiler

comparator
computer architecture

 compatibility

cycle time

; _' sing wave
delete
—PTTY st (PP REAL

surge supressor

subroutine
refer
sequence counter

system

follow

. ~ designate
. ..modify
fréquency

| ,'_Aag:comodate
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(531l a1 ot i s repalr

i wor ot output device ¢

HxT s _el:asé

HARF specification

fEREED B  specify

Sy #. Seekarea (IRHEHiL) cylinder

bl S BT L S S L T

Ma7F—7 ~_magnteic tape

KiTT 3 a .“!_'execute/ perform

$iFz=y b m“_téiecutional unit

£ 4 AT R ) ~ practice

R () TR A 2)  realtime

+AHEED ) ' hexadecimal B

- e . _' ; @i_écimal

HiE3 5 o '_brl'epare

wo-z ready
s o T state
fis "i‘r'pformation I
AL wFr T RE o "é_‘\;vitching power supply

A% v GEFH) scanner

AE w7 T stack

APy 74 T (RXF v 758 - stack pointer

AFwTHEFE-F 4 step mode

Zgwy b oo oooeslot

H#H+ 2 control

b4 control unit

BT 5. WET5 " restrict

EH % 7 normal

T - 7 positive

Y a4 7 sector

BT 2 T select
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WHY AT &
40

Bl ,
BT 5
AET S

BB WL 2= b

eI
Y7rILT
##ET 2

BiTT %

Rtk

L B
FRIEHERT D
it 3

Wit s

ELWw, BRlich -2
$—3%—7

WK (F—1+0)
F97 (I Coh)
pukd 3
Pl

didn e, FELD
BT s, WT S
HEFL2)

(g2

Y BnT) 9BV LTS

Vzx—=FFA4F—F
24 b

112 1

#ik+ 2

WEISERT 5, (MEN%)

" dedicated system
' phase

interactive
operation

- operate

scan
unit

‘element
‘software

exist
continue

" attribute
" type

attach

' 4 " assist
" help
" jegal

terminator

“terminal

éhip
quit

"abort

nautral

adjust

direct

 serial
 trim
' szener diode
" collapse

" resistance

halt
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k% (Rifi)

Fr7Zr—1
F4RAR7
T4 AT A

74 v4 (BE) BT
FUIND
F—FEEdv—}
Foin 7

Frig X (7O FLORY) TR
DEx<)

F7 4+ (I
BEET
BT
B|IIEX

1]

HEFE-—-4

Rk

wik

bF w7
FPFLURE

FF ez (EER
mo s
FYH—FTAF—F
Wit

Wy ¥

s

¥ 47 (BREE
FJa

2k {2

ot ()
2—%=y7

-destination
“template
. .. disk

display
-delay element
-digital

‘. data transfer rate:

debugger
debug

 default
_brownout
. 'é_i(ectrical malfunction

_éiectrical spark

__power
_ | él:ectron beam
A:gondurtor
current
.“_!:Vt'i*jap
i p;ansistor
tffansformer
N '_h”andle
ltArigger diode
' '_‘_"c':ancel
et
‘_u_:'c')pper wire-
drive
. doum
;__:_i'rjternal:
 binary
" mnemonics
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AhtTa

Af1e—F

=a— M
nd, EHL
JA4wvwBlas¥a—3%
b %
RET S, PIDLKTS
Hith2 :

W, ERT S
A D
n—=frya T

L

E24r 3

iz ra—2%
LA

54 b

234 22X ([B14E)
N —§

5y 7 — (RGN
TN AEN

sy rgF2 €
NAFT 4~
NZ7—F (BEEE)
NI A=

bin o

EEET S

FRAWNLIETIES LD E

#RT D
Ew b

EZ e (i)
Fr4n

. enter

input mode

- heutral wire
- null
-von Neuman computer

exclusive

.- allocate
* begin//initiate
- act

octal
hardware
width
semiconductor

- general purpose computer
.medium (pl.media)

byte
bypass

. bar code

buifer

- bubble memory
. bank switchad memory

pipeline
password
parameter
compare

...require

blackout

- show

bit

- pixel

file
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Z7Fr—bT7T ¢ firmware

R <= b feed back

s e iaorestore

HET 2 +.copy -

it Coees et ccinglude

e, FECOFEEES i s involve

FEZL, HlicHbiw sinzmillegal SR
FEMEOEEE 2 7o w0 2o floating point coprocessor
o : negative N
7Yy 770y7 = flip-flop

Zo—F -} (i) -~ flow chart

TRy E—F R - floppy disk

TL—=Z R4+ (ZOINE) - o break_pdiht
oy 28 - woo e o o block diagram

ST A, ML oo v cnabedivide

p'c. 314 - documentation
i+ ~..-analyze
ST S sroncclassify
Fersa +" program
va-E¥1 RERRS Wﬁroéess.
7027 (AMBLRO D) - - prompt

EIYiE .o ‘average
T o ocmean

Wity PRI ‘:lparallei

~w . ;5r-=.head

WA 5 ecredit
N—vgHEnIAEY ’<,-:--fi>r:baéed memory.- |
R= 7 ﬁ;c)‘ging
anms sinclusive

e ' . protection
1RG5 .protect
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MR
T 5

B G memER

dow FER O
#lR.
HHT 5

Y a—a
2AZ2uFarsi7
w4 7u7aky#
2?7 A

2r Vw72 (TR
2hF a2 —H
ko

R2133

W%, MRl
4

BET 2

HIcR2A 3k T3
AEI) (Eﬂtﬁﬁiﬂ)
AW bz
A2 —~=29710
XE

EP -

xT=7

iF, 23
AT

T4

TH
FA4TFY

- HE
47TV 7

. auxiliary storage

save

' "St':chival storage
“hot wire
; injterpretation
“block
.’ " Vvolume
“ micro programming

micro processor

" mouse

matrix

‘ " multi user {cf.single user)
7 " unknown

find

" explicit
“instruction

command
visualize
memory

load

memory mapped 10
character
module
menitor

allow
read-out
reserved word
rasarved
libary
lightning

line printer
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Yy b5, & oL - - reset
RIS R Y L e
YTV atd IR L i;_'_'_”l;vf‘efiresh cycle e
Y= g FAF—F "= {!r)élat'ional database
e e

n—7 o :I]cg:op'

V¥a2Vv—2% (REER ] :i:f';g‘ul"ator

vamk

LR P L resister

VAE¥A 5% response

PR ER-FPe o Iogln-lognff e
@ywsy—t . logic gate S
= ﬁ—;b’f’"b_ b roll ih#o_ll out

=T AF—¥ar o '_,ﬁork st_atioq . ‘,
BYMTH, HETS ., assign
w0 AA o "‘_g_':_-iqte'rrupt ‘




ALU _ - o Arithmetic and Logical Unit

1o T J Binary-Coded Decimal

.CPU e ; 07" Central Processing Unit.
CRT/CRTC 775711 537" cathade Ray Tube, CRT Controller
DMA/DMAC . - . Direct Memory Access; DMA Controller
DRAM: = T 7 Dyhafmic RAM ' R
DRO S _ . Destructnve Read Out

Ic . - - S Intagrated Circuit

MMuU .. Memory Management Unit
Mos . . I .. Metal-Oxide Semiconductor
MSI Medlum Scale lntegratlon

NORO o Nondestruct:ve Read-Out

PGA  PinGridAmray

POS © - - © 1 Point-0f-Sale terminal

PROM T :Programmahle Read Only Memory
PSW Co S e Program‘Status Word

RAM - SR RandomeAccess Memory

ROM S ~ Read-Only Memory -

SRAM. . & - S0 o Static RAM

1] I C _ Small Scale Integratmn

TSS S . Time Shanng System . -

VLSI _ Very Large-Scale integration

M . . Virtval Machine. o

Vs | | Virtual Storage
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1, =54 FiRIE—XFHAS.
Each byte can store one character.

2. HEEENY AT LADTSTHRMBEEENRT 5.
The contral unit_supervises__all the operations in the systen_j.‘

3. F—pe@mfE CPURANRL: DAL
Store the data and instructions in the CPU. ERTRcT

i, avEa—FiR3IDOHRME 0N,
The computer consists of three components.

5. ANEBRETF—F EARTARBDIMNLE VY,
Use an input device to in put data and instructions.

6. BIBEET~TOWEL IR 5.

The control unit controls all the'sg operations.

7. CRT i & fulofifii e ®icir2 &3 42¥ 3,
CRT makes use of the processed information.

B. 74 A7 YW, MBRMERELTHMENE,
Disks are classified as auxiliary storage devices.

9, F—FEegSiICPUITL NSNS,
Data and instructions are processed in the CPL.

m.7nvE-?#x;ﬁ%%ﬁmﬁﬁwtmmﬁbnbo
The floppy disk is used for auxiliary storage. i

11, CRT GHNEROFITHE,
A CRT is an example of an output device.

12. #% ) RBEFOLDEELAET 5 ?
What are memory devices used for 7

B, "=F7Z 7Y 7 b7 ETOWl 2 Ea—F L RTAELTHDIL
e B HIHE L 2 & -
Prepare both hardware and software to make a computer system
complete.

M4, 3o Ca—FRENALTHELIE UMELM & L liskin,
A computer cannet think or solve problems by itself.
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15,
16,
17,
18,

' Any number can be expressed in the bmary number system with 0 and
19,
- The binary number system has only two digits.
20,
21,

22,

23,

24

B a—Fht [yﬁ /_l Lf ' 3‘%‘1{‘&@1&&?"‘0
Repa:r the computer when it is “down’".

_.:f_ﬂ)--iﬁi' B v b &:WU‘&'#‘, .
A dlglt in blnary number system is called a hit.

= E:’:.-fli_ni_ﬁ’éﬁv ehicatInTyweEd.
Computers are desugned to adopt bmary numbers

N

TﬂfﬂJﬁﬁﬁii ﬂE&:‘C‘ii DE1THEEET,
— T DM L 2 A
BerD 0 HRFHD LN &R RTORMw bR ET,

The digit 0.may be equilalent to an off condition.

BEn 1 FERTH B L ERTORMVONET,
The digit 1 may be equilalat to an on conditin.

4 zf%ﬂ'/ 7]‘7!.,?&‘5“
Swutch on and off. '

7Yy 770y TOREEV PRI —ERUET,
A group of flip-flops is called a register..

. ?#*ﬁﬂ!im&i‘&ﬁﬁﬁ’&ﬁﬁ 7.

.- Terminal devices mclude video display units.

25,
, Tsme-shanng allows |mrnedtate access to a computer.

26,
o A computer must analyze input data.

27,

FA4 AT Y7k DHEEIZ2 /t:.—ﬁ’LTﬁ’-tZiJ‘—I\“E’CTo
=5 /l:z.—fii)\jl‘r’-"f oLy £t Ao

23 U n— p SIEEICHER L2 IS ) 22 A

‘A eomputer must respond |mmed|ately

28,

LaFLE uawb&%ﬁr&%ﬁf-—;ﬁteﬁb Lo ETt,

A system implies a colletion of parts workod together. -
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29, ABEII CPU LUHINZ T,
The processor is referred to as CPU.

0, aEL-FDBYT F‘?JZTGiﬂ-DOJ*Bﬁ}Lf}H'Gi‘L&‘h R '
Computer software can be divided into two parts.- = T

3. AUEEE CPU fmL Tt i
The peripherat devices are connected to the CPU

w.?97w:yﬁa—5HT+n737Ezﬁﬁiﬂi(ﬁbﬂi#;
Digital computers are used than analog computers. 7

33, 8 &y b LA FEMRTEOLSETT,
Eight bits are needed to form a byte.

H, [ ry—] el f2.} E'ﬁlﬁlbi'?‘

“Binary’’ means “two

35, H#ib kUL ALU ?ﬁbﬂi#‘o -
Arithmetic and logical operations are performed |n the ALU

36, fre4+u—! itz Tdn?
What does “Binary™ mean 7

3. FYFNYRF AY TP ORER L WRRRIS AT B EREEHTT,
It can be very useful to divide a digital system'into two parts, a data
preessing unit and a control unit.

38, 7 1 4 - 1 IRMGE IS £ 3 A dn 2 LRI L8 6 FH 2 TRFT
AIEHTEET,

The Cray-1 can execute up to 160 mlllron operatlons such as foatmg
point addition, per second.

39, AMBEINITIN B EFOUT A ick DIMENET,

0 dr_}_put output operations are controlled by twao instructions cal[éd lN and

40, 8085 CHNLEORGOEIB) ET,
The 8085 has more than 70 instruction types.
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41.4 igﬂgi?i_?g%mwr savaty $—RITIERES N4 »FAHD
- The first comr"nerc.lal microprocessor, which was introduced in 1971, was
the 4004 of Intel Corp.

42, 2 Ea -ywrtt %Efﬁmf'éii CPU L EREn LM Hoiukipic
EboTwETY,
“The major computmg functmn ‘of a computer involves only two of its
compnnents. the CPU and main memary.

43 *%ﬂ&ﬁﬂ%iﬂ.md)ﬁ?é‘t . !-c’)LFl‘i'&ﬁ't harEgElLEd.
A ’central processmg unit is defined is a general purpose instruction set
[rocessor.

M, EREEDE DA b GHAET 7 L XV TETH 5.
The Iocatton of any byte in main memory can be accessed dlrectly

45, 1 fw! k ::ﬁ?:fzssm‘étcor-v VN ERTENTE B,
Abytelis capable of representmg a maximum of 2566 different symbaols.

46, [7—-Fi En m Bld4s54 b utm-muem.,
The term "word" is used for a group of 4 bytes. (S//360-370)

47, :Eﬁﬁ")?&*-‘ﬁ{it LTRWLh DR L FHEWE8Ey FTHS.
The basic unit of storage employed is the byte or 8 bits. -

8, XDy a—siAF AL EORERERLBFFET—F ’Hﬁﬂ’i‘é‘{»f:
WiRW WS EREHRRETA T 5,
Every computer system contains a variety of drives that store the
instructions and data required for its operation.

HeemfiLa Et&ﬁﬁtit‘mauﬁiﬁﬂrwuﬂ ITEERMER EnI S EITL
Oﬁﬁdﬁéné .

Random access- memones are characterlzed ‘by the fact that eyery
locatlon can be accessed mdependantly

50, lﬁ“?-tfd; Lmﬁﬂt&ﬁﬁiiv’—-ﬁ‘ DA 31&&%‘5’&&6 RTINS
RABEVHIPELHHTITLNL
Serial-access memories are characterized by the fact that read-write
curcunry is shared among dlﬁerent storage loca’uons

51, )'-T: Uﬂ)&ﬁé&tli'i’ﬂ-&ziJ Ac‘:&.&sba)?ic-‘f"v‘f%ﬂﬁﬂ’)‘l.‘th

i—r'o'.-“,:' [T S I
Memory manufaturers class:iy thetr chips by "aceess time".
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m.#vv9;mﬂmﬁ&timﬁmmumwna¢ﬁﬁwﬁﬂ¢x%u?5
A cache is a small fast memory placed between a.processor and
momory. RN

53, Xxwial® ) LROFEHIHEL A ¥,
A cache is a small and very high—speed memory.

54, £<®#v;/;x%umm@ﬁmux%u«mﬂéﬁAEﬁAﬁLtn
Li5iciaffviei, :
Many cache controllers do not handie memory wrltes the same way as
memory reads. L

55, £{ DAy ¥a—g AFATIHRCERLICERRIT, I‘u’&‘s’ﬁ.v’-f A7
WIETT.
The second important storage dewce in most computer systems is the
a magnetic disk unit. _ ‘ .

56, BES T4 Z?ﬁﬂli%mﬁm‘ WHLya—F L-{U.'Chi'h
A magnetic disk looks like a phonograph record. .

57, AT —7 RABBEATSER DT 7V 3 =5 LR L Th 5o
Magnetic tape memory units are essentvally the same as convantlonal
{or ordinary) tape recorders. Ca

58, é; ol ORBINEENR \«*Hﬂiﬁiilﬁ‘)&ﬁf'ﬁmﬂﬂ !: hos -:‘f
Optical techiniques on data storage have been a sub;ect of mtenswe
research for many years.

59, MEFLOOSHZ IHEERMREINTEL,
Several types of OS have been developed over the years

60, IBM #Li, S ./360-3707:8 i VM tﬂ?liﬂéﬁﬂﬂ'&'?)“'\lf"T 4’ /7/
AFLEMBELELL,

IBM has developed a ‘'special form of opertalng system called VM
(Virtual Machine) for. $,/360-370 machmes R

61, fEO I L —F 4 /7/27-5311‘.#..]00)}9‘("' (ﬂm W3 ‘l:' —-9
DTWER L R 2 L TR ARG, i JK : 753

The latest operating systems may be characterized as efﬁclently manag
ing a wide range of computer resources, not merely. 10,
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62, 0S 1= & » THFE S 1 5 U 2oL VTS A € ) B &R T 5 5.

The typical shared resources supervised by an OS are memory space and
processung hme

63 T'/ Foy 7”"“@%‘;&’) 3'30).‘&7{5.1’;‘]:&-}} 543 <
CRIBRWSETHD, . - iRk & [ L TR

The three basic meosurs of deahng with dead1ock problems are preven-
tion, avoidance and fault tolerance.

4. 4 E @2 /l:.iwa""iiL'ChZ: 10 Bl EWRTIHETHE 70T
ZﬂdOéﬁﬁLiTo

Examine programmed 10, a method of controlling 10 operations, which
‘ |s mcluded in most computers

65, 8089471808 6 t%ﬂ)f&ﬂtCPU ZHWR AT ALEDR
BLIRBHEALT Y F o 7DI0TRL v Th S,

The 8089 is a one-chip IOP which is designed to use in systems tor the
Inte! 8086 microprocessor a_nd its successors.

66, DMA & ¥AAGIEIE 10 HED R K- F2RTLHEAWLRET,

DMA and interrupt circuits are used to increase the speed of 10 opera-
tions.

w.wmeMmkﬁu.?4fmﬁﬁﬁai<ﬁbntwawﬁmaﬁfé
7:: Wk TT
The disadvantave of ane-way contral is that no verification is provided
that the dpta transfer has been successfully completed.

%.szxfbﬁﬂztla?“fﬁﬁﬂf4iv?ﬁi%th5:kfﬁ
mrirbngd.

Bus system can be distinguished by the manner in which data transfer
over the bus are timed.

69, £ DI 1—~FLAFARFONRBUIFRCITHIND X oEita
nTEsEL,
Many computer systems have been designed in which component parts
are separated by large distances.

70%%#%%&8 ZEF1TOV 2 TOANTETE LY SAMTFUCERT 2 E9
#HEINLTWET,
Components of power-supply are designed to take line voltave up to 170
V at the peak and convert it to DC.

N, F—FERL— I IREL)DE y FRBHDVZT— FEDRETMES

nET,
The data-transfer rate is measured by bits or words per second.
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72, % OEFHRIOMEET CPU DEIE LETWTWET,
Most performance measuring methods are based on CPI_Jacliuus.‘

T, BMRYT AT AMESCNERRT BY = EF Y b vt T

L]

The rate at which the video subsystem dlsplays pixels is called rts dot
rate.

M.*?ﬂmﬁ.T&b%~ﬂ%m00i$ﬁ$tﬂ57t»ﬁo _
Horizontal resolution : numbers of characters or pixels per row ;o

75, TEWIRHRIE, Ttbﬁ@mL&Ténatﬁt»meﬂ(ﬁﬁﬂh.
thVertu:al resolution : number of rows of pixels (scan lines) dlsplayed on
e screen. C
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Circuit R ' Truth

Name - symbol 5 © table Equation
o i x x |t .
0 olo =%, X,
AND 'D—: 0 1o or
T Coe . 1.0 o =x, A x
_ : N B
) X, X2
x, [+] a Q Z=X, + X,
OR ~:)>_= o 1|1 ar
% 1 o1 =x, V%,
o 11
. ' x| = _
NOT ) X—M‘_t o1 . .z=%
: 1-{ 0 :
. x, x,|¢
- - - - .- . . . o ] 1
NAND N 37—: o 1 A
*— 1 0|1
o : 1o1]e
%, )x, _:
0 o |1
NOR :Do_ 0. 1 [o T
x, 1. 010
11 }o
X, X _Z
o ¢ le
" EXCLUSIVE: ~ =~ =% SRR I B sux, @ x,
OR x, 1 o |1
' 1 1 ]e
FIGURE

171



R

HIGURE

A simple SR {set-réset) fiipflop.

o
Feedback path L
Name  Circuit symble State table Equation
“loput SR- - .
—15 P 11—y DO )
SR ) ' yit+ )= oo
CLOCK Rity Sty + yit)}
~—R ¢ O ¥
Note: SE = Il is
forbidden.
m -
-]  f—y
IK
yit + 1) =
CLOCK Jurin + Ko
—1K ¢ o p—7F
" tnput U
P 1y 61
D —l0D l——— 1} -
CLOCK State ¢| 0 1 yit + 1) = Dy
c 07 ¥ 110 1
FIGURE

The major flip-flop 1ypes.
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Fetch eycle

Execute cycle

Program transfer

FIGURE
Overview of CPU behavior.

Clock period
« leyele) T

e " FIGURE -
L Waveform of a typical clock signal.
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A
10' | Punched cards and paper
10
Optical memories
10
Magnetic tapes
10 - i
10 Magnenrf disks
= 107}
3 0t .
£ Magnetic-bubhle
3 W0 memoties
<
10
w' -
i Semiconductor bipolar RAMs-
! { 1 y 1 y B
10” 0 10" 10* 10 ot et 10"
Cost < ($/bit) :
FIGURE T
Access time vs cost for representative memory technologies, .. :
. : ; . Physical
Access Access L e " storage
Technology time t At S mode Alterability - Permanence ¢ medium
Bipolar 10" Random Read/write  NDRO, volatile Electronic
semiconducter .
Metal-oxide- 10 Random Read/write DRQ or NDRO,  Electronic
semicanductor volatile
(MOS) Co
Magnetic 10" Semirandom  Read/write ~NDRO, ’ Magnétic
disk ! o ! nonvolatill] !
Magnetic 10" Serial - Read/write | NDRO, ! ! Magnetic
tape : nonvolatite
Compact disk 1 Semirandom Read only NDRO, QOptical
ROM nonvolatile
Punched 10 Serial Read only  NDRO, Mechanical
cards nenvolatill ’
FIGURE

Characteristics of some major memory techologies.
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1M-bit RAM

10 266K-bit RAM
L (]
B4K-bit RAE“ 32.bit microprocessor

10°= 4K-bit RAM 16-bit microprocessor
IC density 1K-bit RAM
(transistors ¢ &-hit microprocessor
per chip) 18° [_ 4-bit microprocessor

-581
1 1 1 I
1960 1970 1980 1950
Year
FIGURE

Evolution of the density of commercial ICs.

Va Power
l line

Data
line

Power
line

Address FIGURE

line A static bipolar RAM cell.
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Audio-Visual Bauipment




IWS IWS (image workstation)

MmaE - luminance

T—REF - : earth terminal

T T AR - .. - assemble editing

Uk L - cuing

Fosyvaw b, B ciose up

EhH pressure

T7v2 ~ - post recording

RAM T ~ RAM(random actess memory)
ROM ROM (read only memory)
—Rv7H AT single lens reflex camera
frig s : positioning

— AL - pause

—i : uniped

tBEw . hue

i . color temperature

LNIE A - color rendition

-y - . coloring

T3 . - -transport

MET 2 . o project

i : leakage

Tax—, % : - echo

ND7 47— - neutral density filter
B - perspective

FEFVA . .- circular tray

ERT S - - extend

OHP - OHP (overhead projector)
RA-He - - outdoor location

g -+ - indoor
MerZ-Hrerx 0 concave lgns-convex lens
e, R .. - tone
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T %
it

34 EE EChT
LIS

REARHE
EHE$ 5

o] %

WA

AL St
Hia

Ll

AR T HA
119

KB

k. Bk, Bl
T

%

MEHE, RRIE
XA

Nk

ox

WA —H—
Mg, b4k
i

1

A

#ikd 3
(113 o )
ik

FedEm

‘mix
'volume
- ALC(automatic level control) .~ -
- commentary TR
-resolution
-~ rotate

circuit
loudspaker

. public address system
Lt
" ‘mould

camera shaking

intermittence

- sensitizer

exposure
interference

- susceptibility
- gensitivity
... - desiccant

axternal form
external ilght

- extension speaker
- .. specification
“mechanism

. scratch

script

= reinforce
"+ supply
- polarity
-against the light

office use
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HRAT
¥
R
R
Ry
5
Fisp.
3

ey id|
Lkt b
%11
REFHET7 104
it
Wz 5
Wi

¥R
1.8 ol
%k

B

AP
BEts
e B
g
artri
AT 3
ittt
Histy
S
54

{#ix
fegh, {EE

fluorescent light
warning

moisture condensation
rmanuscript

develop

site

principle

treble

- wide angle

replace
interchangeable lens
optical sound film
light source
compose

- ganstruction

.glossiness

high definition tetevision
rear

alternating current
breakdown

fix

- photocopy

frame number
outlet,” wall outlet
synthesize
compatibility
interchangeability
malfunction

- playback
- . drawing
- work
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i
CAI
s
IR
HiatE
W

R
HEHE

CD
B
#n
Lizh %
nme
X
B
A

¥
AR
U

AR FEHEIE
#e ¥ s
S BORF
et
Wi, g
Y73
WET S

shooting
picture tube
rust

tripod

noise

:comment tail
. CAl{computer assisted instruction) -

qualification

- ultra violet ray

directivity
paraliax

. preview
- humidity
-..CD{compact disc)

vision adjustment

iris -

- aperture priority
- frame coverage

light shield
photography

oblique lines

sound catching

light condensing system

- aberration
- distortion compensation e
- concentrate
-frequency characteristics

- - news gathering g

. performance
- publication

- erase AT
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iR
i)
e 2

HEET 5. HiRT 2

iFESh

o

BM

HEE

B

&8
HARTE7 1ML
Eitriiidd
B#E

xiE

M

KPR

Eidi(N

X—4Llt
IRQE 5 N5
R

HiNE

ik 1
HEHRL X
BHTS
TR
1350 )
ZETH o
i3

i

i gL

ELRE

demagnetizer
illumination
lighting equipment
consume
expendables
treatment
monochrome
vacuum tube
05mosis

vibration
magnetic sound film
opaque projector
servomechanism
battery charge

“liget facing the subject

underwater photography
vertical

zgom ratia

vedeo stgnal distributor
static electricity
precision

precision instrument

- eye-piece
- splice
-~ poor contact

connect

.instal

contact

- conservation of electricity

- facility
- . Instruction manual
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HMX
Heig
akkik
BT 2
AT
#1ig
T 5
AT
WET D
oy VY
i

RiAT
FAE
s, Bigh
E 30w 8
A L#Y
54
T
-
Mo
K
Mg
gt
Hrig
it %
i
gL v X
b2kl
AT
BELE
X

caption

B tip
. tnhsulator
- operate

scanning lines

.- transmission
-load
.- insert

measure
.material
image

.- . light increment
- . durability
. heat-proof

multiple broadcasting

- -trial shot
-slack
-jack

terminal
mono-tone

- shortwave
- disconnection-

relay
neutrality
interrupt

-medium wave .
- mesium telephoto length lens - ¢

lubrication

-Supersonjc wave

auditory sense

.. fight controt
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BE R
EWE

Y5, Mt s

iR
2F A
ligig

{54
TOP
TTL -
F5[¥%., FEIo
HiTT %
¥t
DAD

F LN
7— 7
TE

pi{.]

R

i
Rk
ik
Lith 3ok
Ha
BEAR
k5373 S
FFr
mYR¥EY
Bk
gty
R =7
ol 559:

~ UHF{ultra high frequency)
~listener

adjust
ventilation

- knaob

bass
resistance

~ television opaque projector
. . TTL(through the lens)
- manual

ilght up
blink

- DAD{digita! audio dist)
.- DB (decibel)
- data processing

voltage
electrode

" power source

electron
conducior

. glectric wave

. jamming

integration
mimeograph

- _special effect
- transparency /TP
- remove
" handle
- i-motivation
: w:coaxial cable
.- simultaneous sound recording
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[B]#
#7135
BATD
L7

v 67
Atk
A—ild
AFER

37

htl

IFacn

R

[k ALGED
Rz

2t

iEh
BRL—H%D
BB
BASTH
L i3

HeEW]
itk

Wk

5%, X
o= 2 FES
2T

HES, . MERE
Iy, RT3
BORRE
(736 W T
FWY 2

tuning

. .synchronize
_-introduce
- built-in
. live broadcasting
.-incident light
- input—output

puppet show

" negative
- screw
- streich

wiring
disposition

- wave form
. pinch

wave motion

fast rewind-fast forward
. reflection

soldering
reverse

. translucency

semi-conductor
medium, media

- magnification
- burst signal

valve

- shade
= - enlarge -
-~ depth of field
LT.owarp
© axprass
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i S

- EEL 23
pifrc
PCM"
EriEit
TrA I~
FEE
HYID
REHZ
BT 5
BT
FE

v Ar
s+
Tr—%-—
P Al
¥
IES
L
Wil 5
R, »¥A
|y s
#8635
- R
i3 B
BT 3
ot
B, DU
HifET 2
fRaE
MM+ 2

specimen
fine adjustment

" in seconds
* PCM(pulse code moadulation)
- out of focus

viewfinder

© 7 -instability

release

. dub
 demodulate
" accessories

.. opacity

cathod-ray tube
distribution
phonograph

- CCTV(closed-circuit TV)

parallet
transformer

- conversion

arrange music

- deflection

edit

fade
modulation
telecast
broadcast
the press
storage
repair
guarantee
compensate
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WETS
BAis

i

Bfizk
FRTA
AR
31
A%, fiAD
E4amtt
ma

trh
Wi, R
A—=F—
HE

Hif
BEEDZX
ki
N
HrH)
va—Fa
HHEh

correct

. damp-proof

dust proof

» ' waterproof

blur

- film take-up

friction

‘slot
- non-directivity

wireless

oL unevenness

light and shade

- manutacturer

.scale
eye contact
burnt spot

- three dimensionat
“magnifier
- cooting

disc

-coupling
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10,

11,

12

13,

ZANAIRER XX 2R L) . WEFELT R,
Handle the film only on the edges to avoid finger marks and damages.

%hEo) —_IWJ_T—-A’&i@ﬁRiE'C B
Raise the arm of the rear reet to the vertical position.

74»Aﬁ%mﬁe0¢ﬁﬂm ZANLEEXEDT S,
Dust and dtrt m the ﬂlm channel wul scratch the fitm.

W\—-é' “%Eﬁ L W(Iiﬁl‘ib:b"%‘ E74anaiipiang,
The fllm is rewound wahn you move the lever to the Rewmd position.

.uﬁwL#$Wthh%ﬁu FL—ADEATELES Y,

Rotate the framer knob when the plcture is cut off at the top or bnttom.

. B2 AZBERIE DS - ( O@L’Sﬁ'éh

Turn the volume knob clockwise slowly.

74N, LR EBAREE R bO LT bR,
Films are divided into optical sound films and magnetic sound films.

. ST 4 st ATEEET 5163 ) RTI,
This is a.16 m.film projector which loads films automatically.

BMOEBEHE % A LB TR EHE S pENT N,
Check. whether the air coohng system of the equipment is functioning
properly ur not -

?Lii. u.ﬂ)ﬂﬁé ﬁt%ﬂﬁﬁ-bf%‘k‘fﬂ%f Y -—-—uzﬁ"Lr.:,
I took this prolector to preces and cleaned it up in detail.

z):s')oe:m*eﬁn*cwrm#&w '
The elevatton knob is not warkmg because of a crack.

.ﬂﬁ%ﬂﬂ?ﬂﬁ vi(ﬁ#fé%,
* Understand” your ‘equipment ‘so' that you will handle it better when you
use it. -

s AZY "A&t;éﬂ)ﬂ%&-li, A@ﬂ%’rtuﬂﬂﬁl-&émi FEBELL IV,

When you set up the screen, make sure you are not going to be blocking
anyone's view.
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4, G571, BESELTHLERLL I,
You can replace the bulb after it has cooled.:

15, RS, B CEBESATY %a
Accessories are well-arranged in'a- box.

16, BEFRI, 7> 7ORGERTE, -
Loose connections may shorten the life of the prolectlon lamp. o

17, 47— FI3, T—v»wmmuaou<<nawaauw o
The extension cable has to be tied with one of the Iegs of the table.

18, ST+ _)lrzaii, EL)?)'C‘??{B L\TC Li o'C\rF 65 ey e
As this film is old, its color has faded.

18, 774 Fit. h%hé&ﬁmﬁ%%u. B I TN TS VS, T
There are many slide formats

20, x_nem-;uu\i:r i%fﬁfﬁk$§n6¢ B A R
These films will be pm;ected in a large audltonum o

2, R4 KAy bF—TE, €Y HJ:r«:‘Ch-E: tf)“a‘ih
Slides and a cassette tape are a,popuiar cqmbrnatlo_n. P

22. 234 FEBIET 00, R 74»A%ﬁh&éh ,
i you are gaing to produce a set of slides, be sure to use the posmve
type film. . : - SRR
23, 254 Fid, fwﬁsﬂéézﬁft%ﬁﬁtﬂﬁééé'"’”‘
Slides are easily produced even with an mexpenswe -35 mm camera.

24, 294 Fihy. m@ﬂtﬂtu,:vﬁDtE/LAb&mU%:/ﬁow
T,
Most slide projectors have control facnhhes for shde change and ‘Eocus

Ty

25, fPSEHIIBL TR 4 Fid, AlAGDECTHRbLy ML,
It is easy to arrange and rearrange slldes to meet ] varrety of rnstruc—
tional needs. - B o S nr e T

26, LKL -%RF4FE, 24 »Fx24 ?-f-mém‘ca’séo
The most common slide is the 2 inches by 2 inches slide.

188



27, WAL » X, EOBBETEHRERE{MT LN TE 2,
Lens of short focal length can project a big image from a short distance.

28, haﬁmx74b%$mm ﬂ%7—7®ﬁi&tﬂh?huﬂMML%

]
Some slide projectars wull run automatically, |€ it is connected to a
synchronizmg tape player.

29, m:f-ﬁ*@l?m;t i ¢ L.J]ﬁw’a‘:ﬂ‘eb&éh
_lf sqmgth_lp_g goes wrongt stop ;he machine at once.

30, AR S U, FEC L a~E0HELTHRAEIN,
If a problem occuned, they seemed to have fixed it immediately.

31, W7 FISERED X 7 4 KRG, RoONiFEVW2bRLIET 5,
Slide projectors with built-in sound can always have the same sequence
of picture.

32, 5y TOBROE 5T AGR NIRRT TIHET TS,
Bacause of heat from the lamp, the area around the lamp house was
burmng and meltmg

33 BT~ F I, BIEMES L AR TRIELLEW,
The electric cable should be kept away from areas where the audience
will walk. o .

U, MEL L XEEHLTMEEEDELEV,
Focus by turmng the pro;ectmn lens.

35, m]fﬁlli x 9 'J - L.%m& ﬂ}uﬂ_t%;ﬂiz.'cuﬁélré hialde b,
The ptcture must be prolected onto the screen over the audlence s heads.

RIS

36, 74 vLid, L_a):w‘uﬁ' w b kA —'H/L.$'J'C'J[313f'ﬂ'6ﬂ5o
Film is drawn by this sprocket wheet.

30, HENL Y K1, FfRE A LI ERITE B
Object lens enlarggs and focuses the prajected image.

38, ﬂbrﬁ&%Mi‘%Tb&B BRI LEd v,
The room must be completely dark:if good results are desired. -
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39, R ahNs, G- FERELS W,
Disconnect .the power cord before opening: lt(prmecter)

40, "y A7 AL oFR, TrvEFrTOWSEI Y bU—NT D,
The “on-off” switch cantrols both fan and bulb.

41, MELAEE B LT LE 7%
The projected image was upside-down.

2. vy XOMAEE, BEOKE SCEATE,
The focal distance of the lens is in proportlon to the size oi the lmaga

43, By b b Ebo b BbYLBEND B,
You need to adjust the fine focus.

44, SDTTDHRT, RMEFEDN TS, -
it is said that the life of this lamp is 30 hours.

45, <IFEMRIC X > THRN L TV F—v s ¥l D,
By means of multi- projections we can make effectwe presentatlons

46, OHP :i:f 2 — K= FERF 4 FRT mmu-ﬁ%/*bﬁfﬂﬂ&t&mra‘o
ER
The OHP is a versatile item of equipment combining the advantages of
the chalk board with ‘those of the sllde prolector .

7. WA EELFL, BIEFEI ?E’l“ll‘thli”:r bk,
The speaker who uses the blackboard must turn away from the audtenca

48, #{EHE, BRFEXZ ) - tm%ﬁ.?‘;’-%ﬁflf&h
The operator deoes not block the audlences view of the screen.

49, OHP P& DRI, 7)) --/6’)41-[‘.‘#\.90&?351 6,, SONTHENEEY
The light from the OHP should hit the screen’s center at 90",

50, OHP FIo¥eksid fi-7'\/(TP)J :‘:W-{i’n%a ‘
Materials for the OHP are called ~“Transparencies(TP}"

51, OHP i3, W2 WHBETHNTE 2, : :
The overhead projector can be used in'a Inghted room.

52, SRIEMISHATE A R—2 7 0HP T%, -
This is a portable OHP that can be easily stored.” - _:
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53, Huli, FrTARAL v FERETIHITHRY,
All you have to do is operate the lamp switch.

54, AF—VH TR, FbLPWHETZ ) —=r7F5,
The stage glass must be cleaned with a soft cloth.

55, FPIRVERI B, FTTEWUNLEN,
Turn off the: projection when changing transparencies,

56, MEML - ENTLHE T, 74—HADEAEHLEE Y,
Turn the focus knob to bring the image into sharpness.

57. B ETFLos—it, ~v FI5—DMELEGT 2,
The image elevative lever controls the angle of the projection head
mirror.

58, ¥—2 b i, BROT LY ENIKEL>TRBLODYTH S,
Keystone effect is a picture wh‘:ch is larger at the top than at the bottom.

59, v /XliJF'?"‘Lfﬁ%”:r%?ﬂ 7::031 L V)HR#&“%T«.% o
Lens is of extremely fine optlcal quality and should be treated as such.

60, 7v#1bv./7:{i 75»\—#73(0)@('FL&)%#’?%&V/X'C?JZ»“
The Fresnel lens is a Specmc lens located tmmeduately beneath the cover
glass. .

6L, 27—y EORERLONARHELL S\,
Correct the color aberration and the distortion on the screen. ‘

62. nEL? liw? b 9 7 ?\L,H'b‘ﬁ:!h’t P& iz Lotk 3,
The speaker can face the class all the time and speak directly to the
audience.

63. %E}m c‘:. L'Cliﬁ"i" “Us47" DYTR pibid,
As an institutional vse normally “U- type cassette VTRs are utlhzed

64, l‘.’?"'?f‘f@..%?b‘ ET’?l‘T'? l' rhra—-F I-.x!;éh.'{h
Eléctrical signals are transmitted along the “video out” cable into the
recorder.

65, ©F#A~2» F !17'-7%‘12;1{ S LBAUESISEL D,
The video head transfers magnettc s:gna[s on the tape into electric
signals. .
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66, 5y 7 N —OREA, BHIEKREZATVILPF2 7 L’-:‘g“ B
Check if battery power-is being supplied to the units: - S

67. 2THTFTeA4 v TOWEL, %oAttvbshthép=‘
All plugs, switches and’ controls are cofrectly set: winr A0

68, #AFOMESIE. EFAREMERICHHES D, - 7
Signals from the camera are fed into a video recordmg head g

89, DAL v Fite PERTEI KV Ve vichofez Mol 10
This switch has been inadvertently left in the wrong position. -+

70, HiLbD 7 —TNDiERIT, i‘a-vA,tddE'Ci'?‘ﬁ'
Are those cables connected properly? -+ - e o _;:.

T EPF A AT EZHTRECELLE Y, . ‘
Keep the vtdeo camera horlzontaily on the tnpod L o

H.ﬂf?V/X®#¥/7%defﬂ&hf'
Dont forget to take off the cap of the camera lens.

B SRLDE=S—id, FH— 7»?ﬁ&wﬁfﬂﬂh ‘
You had better connect these monitors by coaxnal cab!es e

74, EE@OELILIE, Jﬁﬁﬂ'ﬂh& 6 b Lﬂ.’:ch
Picture instabilily may be due fo poor contact. . .

7. M—itiiEe A 71, ElironfE RGBS,
iAtum dnrectnonai microphone picks up sound best frorn a source m front
(o1}

L

76, VTR %ﬁi'ﬂ'ame, mm-razwmn
There is no need to develop when we playbach_,VTR_s. .

77 WML LT, MR EHATOREBEL N T TS0,
Don't mix natural light and fluorescent light for illumination.

78, gﬂ)jj"jﬁlﬁm@ﬁﬁu ljff';‘)ag i
This public address system has a one-year warranty

79, E%Hkﬁ}lufi. Ny T U] —%ﬁ’ﬁ#-ﬁo’cﬁb < o
'l take spare batteries for the out: door shootmg
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30, HEHBIUL, 2L —F 2IRAL L5,
We can dispatch an operater it needed

8l, DM, 4852!'10’3%:1'5#5%1 WL T é
This prcture consists of 485 scanmng lines.

8. BEMECBE, 7Q7ﬁﬁﬁT%r._
The warning Iamp will ﬂash when there is mmstnre condensation.

.ﬂﬁﬁmru-gnegggpﬁﬁﬂh,_;“f

83. B .
tter not- to;take plctures against the Irght

m.eneﬁauu Yo MM B tﬁmiﬁ, 
. IPs tmportant to keep backgrounds snmple when you photograph thls

5. Uy — E BRI, ﬂeﬁebﬂfmmnweeewff
X Eefore you press the shutter, yeu ought 1hrst to dec.tde what you want to
ake. . o et

%,;nﬂxautewnéﬁbébﬁ;
This is a ‘camera with an aperture priority.

87, FLl33cHs v JK@EE'E?.”&J? X 7 &:ﬂkﬁa
| selected a camera wh:ch has vanous mterchangeable lenses.

88, B MHE -:‘Ch&-bw)!:t 77;! 7Jd1.l~. J: 601259,
The reason why this is out of focus may be because of camera shake.

89, 47V vii. Fﬁ"mﬂ\ Tﬁﬂ%iﬁl!f@ﬁfff’ti-?:r ST 6:.
We are now living in the,hrg.h -definition and hrghalreslol_utiqn TV era,

0, f AT~ 727 /a/ﬂ BRAFEENELRELRATII
'-y /XTAJc';) ‘60 7 ’
" The image: workstatlon isa computer system which processes pictures
and letters at your will..
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J R AR ',

f F
g E
b v
Py £t \ D
i Ty .
§ i
A. Power switch (825 2#) I Tray (Fpg) T
B. Autotimer {(H§h5 {w~) K. Power supply (fa—1F) S
C. Gateindex (} L 4% TASHL) " L. Vertical adjustrment foot (AF 1 ~NARET— )
D, Select button {VZ + &F>) . ... M. Remote control:connector (4] €3 3% 2 )
E. Reverse button (thilia¥ ) N. Forward butfon (2202007 oo
F. Forward button {FjE4(% ) 0. Reverse button (f&&K# )
G. Focus knob (Mgi>324) P. Remote control focus lever
W. Lock ring (m 24 &+ ) (NBax7xr=H A Lri-)

t. Elevation wheel (BRIFSiIER 4 —11)
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Tamhngoaom e

o =

Movie Projector (7 4 /b ABRTHR)

. Film reel feed amm (74 A AR OMT— &)

. Film recl take up amm (74 L 2BHHNT —2)

. Film channel (74 4 L3EF)

. Silent and Sound sciector (FMTHRAS »F)
. Framer (YL —42S23X)

. Fast rewind button (M BIAL K5 >)

. Run and Still control (=XK1 ri=)

. Sprocket wheel to advance film’

L RO 2 )

. Focusing knob (A4S{Rifi2%A4)
. Front speaker (7o FAE—~%—)
. Forward-reverse, on-off switch

(=g —5 272 vF)-

Q

“195

L
M

N
¢}
r

R

-8

T
u

. Objective lens (MW7 > 7)

. Sound drum (*77- F F 7 4)

, Tone and Volume controt {7¥T « W22 A}

. Exciter buly for sound {= &4 A F—3 7

. 'Elevation knob {5022 4)

. Front elevation legs (H154))

. Sprocket wheet 10 pult fikm along

o (zR7Ers b
. Snubber to keep film tight (7 a20—7—)
. Film loop restorer in—"7t 8-

. Stahilizer ralters (i@ —%—)

"y, Lower exit guide roller (74 naf{ Fo—5=)



Qverhead Prajector (OHP)

A. Slage glass (R F—¥#35R)

B. Fresnel lens (7 L300 7) S L
C. Heatproof glass (Awszy S
D. Reflector ([Mifii%) R

E. Fan ({17 73)

F. Lamp (77 > 7)

G. Mirror (F4H8) o
H. Mirror angle adjustment knob URSHBMIEEN L)

1. Projection lens {({itpf 1 » X} S ST s e
). Upright arm (k) Coo
K. Screen (%2 1) ~3)
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VHS.Video tape recoder (VHS-VTR)

— /il@llll

fia i)

1 ) H

A. Full erase head {EWifiZz~» K)

'B. Rotary cylinder ([~ Fi W 25—}

C. Video head (K7t~ F)

D. Audio erase head {FFMliti~ 7 K}

E. Audiocontrol head (TFi13 > b0 —AAf355 8k~ » ¥)

F. Capstan (¥ x7A %)

G. Pinch rolter (¥ Fo—3=)

H. Take-up reel (#&ILY J—n)

1. Tape supply reel (GEVMLY—n)
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HESS.
F—2A, MR
TolFd»

TG AR
7res

HhLtrg

T-5v
BRI
1k 3 (RFF @R
1RAL v F _
1424 v F 3R
LkRA v FHITR
1 WARERE

1 JGRIRERE T

1 RS
—HWEE
L vE—Frags
SE@ ik
ARBEIZERE
SD74¥

H iz
MF 2%
et O] e

Ty ey—exv FER

HRT 7L TN

T 7t M i 2

) ik :

I B 55 7 5%
FEpEHTt S A7 &
o _
mr7 2 70—A

DN (dead number)
earth CEE M, RKEHHL ground)
add-on

. annouhce machine

analogue

. overflow traffic
~erh erlang

consignee public telephone
THM (tertiary hold magnelt)
PSW (primary switch)

EPS (extension primary switch)

SPS{supplementary primary switch)

PHG(primary horizontal group)
PSM (primary select magnet)

"PHM (primary hold magnet)
~ ADC(all day calls)

jmpedance matching
alternative routing
A-type automatic telephone switch

SD (selfsupportiog distribution wire)
H-type automatic telephone switch
beard

MF-REC (multi frequency receiver)

far to near rotation
end-to-end system

PB (push button dialling)
voice frequency

CCT (circuit)

_ open numbering system

'DEMOS (denden multiaccess  on-ine
system) '

. EXT{extension frame)

ETLF {extension TLF)
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WHERERR A A
Vil

T EEURHE I R
wHEE S

WA

mAH
DA T HRBER B

I AFTERG
Bl
ELERG

B YES
seafmEL R
pided e

I
MyIxHE R R
JEREREfi

ﬁ%&r.ﬁﬁﬁwﬁ

AR

A 3L A RSN
TR
SEFMAH
51304
FEAESINEI LS
[ERL L STk
ES S BT kR

i 30

T Roi—
7O R

" VCl(visihle charge information . sys.

tem)
one way talking

. ACI{audible charge information sys

tem)

" audible signal tone
" LA(local area)

subscriber
SUBLT (subscriber line test)

" SUB-MET (subscriber meter)"'

" overload ' =

" 85F {supervisory and supply frarne)
- supervisory signal

common marker system’
basic trunk

" 'DM(dial tone marker) -

RCIF {restricted code identification

~ equipment)

standard trafﬁc(referene irafﬁc)

- LC{line cut off)

- BSC(basic frame) o
" BPG{basic pulse generatmg T equip-

ment)

" RAV(route advance)
. PTY (party)

affice rank

"SHF (super high frequency)

" UHF (ultra high frequency)

" PPM(periodic pulse metering method)
* out-of-area call R

intra-area call

. country code
.. XBlcross bar)
" XBSW/{cross bar switch)
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RS2 o
BRI T A X oo
KBTI

HARRE

LR

WHlsA 27
eE vy

sl L

g

s i

THEEREMREL
F—ERTV—F
IWRA v F

IWA Ay F U

3 YokORH

3 oS

bk

[k Yikiaes

Hisk s v FAREM.
Wb o
W L
HiyhLiEse :
Wy RIE R iR

WA ST T

ARG E T AR

~sequence chart

Py Y RFE=T
e
it

v ba—i, HEANERE

GB (group busy)

- PLT (police trunk)
- PD(partial dial)
“ND{non digits)
. CDF{combined distribution frame)
- .gwitching stage
- inter digit timining
- PBX (private branch exchange)
“ AC(alternating current)
" CR{calling rate)

collect call

“repeated call

BH{busy hour)

- BHC (busy hour call)

- service grade

TSW (tertiary switch)
'ETS (extension tertiary switch)

- . THG(tertiary horizontal group)
- TSM(iertiary select magnet)

toll number

. toll discriminating number
 TMA (toll tandem area)

TiS (toll incoming switch)

- TTS({tol transit switch}
- TOC (1ol outgoing call)

TOS (toll outgoing switch} .

. TS (toll switch)

TLS (tol) local switch)

_ plant record
“local office number
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iR

N 7ok
AT A RN
[HELEH T SN
il T
HSE S
fa4ilak

#mis

Heh B
Yoh ki

PR

e BRI

151 %74

HREF IR

PP AL
i 3 3
B LR

Y IWE RIS
BShA

IFiifs < 2

B RSt R A DR i
BBIALZ»7
EfEIS I
YORPTAIEAE
153
HllababEr v 2 7 4
HEWeE L7 7
HEleE
BBt s
D a o

(rd5]

LS (tocal switch)

: LMO(local tandem office} . - -
:LMA{local tandem area)

- MS (tandem switch)
- LOC (local outgoing call)

iocal number
person-to-person call

- traversal trunk

CSF (centralized supérvisory frame)

“TC(toll center)

TA{toll area)
MTF {master test frame)
frequency

: office serviqe area

Trouble recorder

EPT (fire police trunk)
FIR (fire circuit)
single end connectar

... Signalling system
“Yime pulse

SCB(start call back)

- 10T (intra office trunk) '

IOR {intra office register) LT

- CES(centralized extension system)

time sequence

' telemetering

AAT (automatic answer trunk) &~

" subscriber toll dialling network: =

AMA (automatic message accounting
system) ' ' :

jumper

. 'SD{satellite office) SRR e
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messlRR
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FRUERS

e

- ~high usage trunk

DR (digits receive)

. receiver
- Transit trunk

DTE {data transfer equipment)
:SW (switch)
HG (horizontal group)

.. steering circuit

traffic engineering standard

- SCR(screening)
: CM {completing marker)
- numerical signal

.. SM{select magnet)

CENTREX {centralized exchange)

LFT(line test frame)

ADL (all delete}

~. - QAT (overall timing)
. LC (loading cail)

‘RC(regional center)

" RA(regional area)

side tone

- TP(toll point)

tie cable
time chart

- MFOS (multi-irequency outgoing
_sender)

MFIR (multi-frequency incoming regis-

ter)

MF)OR(multi-irequency originating res-
. ter) .

o __j‘MF(multi-fequency code)
_Fixed period charging method

203



WAELE R
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MLyt

o
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i

Fi8
FALANAg R
FACNIA
FAXNI N AAVIRF
FAYNINAR T

Pard - -F 0
Fz oWy

F = — [l i
HIEER Z 27
HELZ2
FHTEE 72
Fre Rk R
Foyd
Frrin
FrrAEE

F 4 AL EEH R
TTV%&*E%”_
I

ch Bk AT
Hrlafa)
RS
rfigk '

. MA(message arep)
. EO{end office)

single exchange
terminal’

: AD({abbreviated dial)

MO (tandem office)

* HF (high frequency}

short circuit
Di{dial impuise)

" DP(dial pulse)

~'DPIR{dial pulse incoming register)
- DPOS (dial pulse outgoing sender)
FTAXNSNARBEF VAL -
FALYNINAVLDEI TR 7

DROR {dial pulse originating register)

" DPPS{dial pulse register sender)

double end connector

" check circuit
~ chain circuit
" OFT (over flow trunk)
"TT(terminating trunk)
- FLT(free line trunk)

terminating trunk
chatter

© CH{channel) :
i“channel matching
. ;CHT(channel system)
 FM(channel failure matching)
- RSfregister station}
- TOF (trunk distribution frame). - .o

| DC (district center)

' DA(district area)

'MF (medium frequency)
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MR
FAZTN
Fa—F . . o
1% L7
bt 7Bt
rs»2
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TN, JE8

(NTT 81 #-Facifs

Rk IEHE

EAn %
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b7 L0, B
by IN—T
FFroFrnsn—7
[ dvl -

b2 02 1RARL »F
b2 Ny Z 2RAL T

2 A I A A PV A
bEFrRAL—F
Py —[ER

PRl btk vwZ

Fldf4r—7n
FoLELER

. .VHF (very high frequency)

LF (low frequency)

Direct trunk

DC{direct current)

Resistance lamp

MSF (multiple supervisory frame)

- ~digital
- PCR (decorder)
- 0S{outgoing sender)

SG{sender group)
OGT (outgoing trunk)
OGF (outgoing frame)

. electric resistance

DEX (dendenkosha electronic
exchange)

transmission engineering standard
transmission loss

MP (meter pulse)

SPT(special trunk)

traffic

TG (trunk group)

TNG (trunk number group)

TB (trunk block)

TPR (trunk link primary switch)

_ TSS(trunk link secondary)

TLE (trunk link frame)

... translator
. tree circuit

TS (toli selectton)

.. COX({coaxial cable)
.- final trunk
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FE{F TR
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FE AR]85

B

Bty

mHA
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b EpTI kR

NyFry

2N A

Jeifi {2

PG iR
(ERTEN) HaRRkE

" OCR (optical character reader)

internal blocking

“NG(number group)
" S5W (secondary switch)

ESS (extension secondary switch)

SHG (secondary horizontal group)
" $8M(secondary select magnet)
"SHM (secondary hold magnet)
- DCT (doubte connection test) -
CICT (ingcoming trunk) '
'"TR{terminating register)

IR (incoming register)
teal cail
non business cail |

- DF (distribution frame)

DT (dial tone)

" Dial tone delay

OLT(originating test line)

originating trunk
busy
BT (busy tone)

" carrier system "~
- numbering plan

station-to-station call
‘patching

- pilse

optical communiation

" arrester ,
- “privacy telephone set.
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PBREVIR S IR - PBOR(push button originating regis-

S
7723 7T vIA  facsimile
R o multi-exchange area
HAERE . composite network
gustsRT SRC(subregional center)
ik * RLS (release key)
Zu¥rs hooking
TP AR v F HS (hook switch)
EEFHR “universal numbering system
ATETN S PP A ' IFT Ginter frame trunk) |
7V —LEE FN (irame number)
FL—byHL TN frame recycle
Jo—Fy—t ‘flow chart
ol LO(local office)
a2 ~ plug
AT combined switch
MMESHER " closed numbering system
I EIEE " star type network
{%ﬁﬁmﬁ HM (hold magnet)
3 inath| HT (holding time)
ARRAAE MDF {main distribution frame)
- — % —iEi ' MS (marker start) '
HA-ersIE DLT(delay timing)
Fabip queueing rate
SRS EHF (extremely high fequency)
e ineffective call
WEREHE articulation
AR A " mesh type network
&M BldR inductive distributor
= b unit
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BRUME S

TR
F4vN I 7L—b
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SAyN 27 —ATN—~TF
SAL) 2 TL—ATN—F
Z4>in7v—A2mz4w

5420227 L—Ali%KE

FA )=

Z v ALV

1) A — F ke
N—Fr—
TARE

e
BammliN
Whe L7 -7
Jr—, #EE
Weradn
BHE R R NS
N— b, i
VIR
LI —7

PULE TR
B—F) =24y F
oy 77 AR
TAXATN 2 TRGER:

. RBE(ring back tone) ~
IR (interrupter ringing)

PAT (prediction alarm tane)

" LLF{line link frame)

LLF-P (line link frame primary switch)

" FG(tine link frame group)
~LFG(ine link frame group)

LLF-P(line link frame Ssecondary
switch) .

SLLF (supplementary LLF) E
LR (locatl retay)
random catl

RO (reorder connection)

read relay

intelligibility

MC(message center) _
charge information system
BWT (both way trunk)

relay

ring coil

adjacent intra-area claa
route

RS (register sender)

LVG (level group)

CR (continuous ringing)

RSW (rotary switch)

lockout circuit

wire spring relay
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1, DIAE L HAREZER L OMOBRE T — A EHIRTWET,

The lines between the subscriber and the locai cxchange are called the

local network

2.

2 SNHATEXREDNDEGUL, S+ v 7 5 3 ABEPEIRTVET,
The circuits between two local exchanges are called the junction net

work.

3.

4,

5.

G,

7.

10,
i1, &

12,

- L@, —EMzi 3oRa s hET.
The local network is usvally divided into three parts.

g?‘ﬁ%ﬁﬂﬁﬁ E2 tkﬁ' o MoE#IE 7N —7 %5 (GSC) LI T
\,1

The circuits between a local exchange and a secondary center are called
group switching center(GSC).

GSC TR T e rERIANEL6hTWETY,
Analog transmission is used for distribution in the network.

Rt sHo —-ﬁwmﬁfﬁbhiﬂf&i THKRTHITE, 7oARRRICLD
T LAk E T,

The crossbat exchange can be used to extend existing local network to
new areas. |

1Ommmﬁﬁﬁﬁﬁ#&mwﬁmﬁﬁﬁmﬁmmw—r4/Vu RN
sipoxRREREhLTHbRET,

Routing from one Iocal exchange to another can be direct or via other
exchanges. -

POM (R AL, ith)%)?k;zﬁRBhfmwﬁniTo
PCM is used mamly on the junction circuits.

. "mmi. gr GCS £BMLET.
All non-local calls are set up via a GSC.

ARG, THEELRBCRESSATVET,
The subscribers are connected to a local switch.

S%:bf_}:lffnﬂ% &, %m?&iﬁ&ﬂ)'; 4’ v L—pELERMLET,
When the handset Is l:fted aline’ re!ay of the switch detects it.

‘4‘5 t 5’4 -t’;l« I- /ﬁ‘{'@ﬂu)\% AR ET,
A dialing tone is sent back to the subscriber.
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13, MERFEHTA4TLEND b FHITERBAICHRS hi'ﬁ‘a t
“When a number is dialed, it is stored.in the exchange. i

W, MAHTHTAEMABESBHERENE T,
A's number is connected to B's number, - -

15, SEBMTIRRENRE T,
The handset is replaced.

16, EEmmEAET,
The connechun is released.

17, $4%n}— /ﬁ&k%f%ﬁ%ﬂbk%ﬂ%ﬂff,hdfjf.J
The dial tone connection takes about 0.25 sécond. '

18, X7 745~ 3E{DIMERS S EHFTEES, - 0
Fibers can carry a-ot of information. . .. ., . )

19, ¥7 74251, RIFPEFIZS 6%’3’2’“’4“}% E.:b‘fb DEHA
They(optlcal fibers) are immune to interference and crosstalk.

20, :ﬂié‘lmi‘éﬁ!ﬁl& m:;lea) wsutm'c 2 f“zb*ﬁf‘li%hu_twim)\%%ﬂ
BT edTaEd,
The new exchanges. can accommndate two or more tlmes as many
subscribers as the old ones. ‘ STty

2. Ay b U= P4 T ILIER. aawwawnyabrebzaﬁ-
Network dlgftahzatron reduces the number of exchanges

22, # xliila;l_A,f’ﬁih{tl- E/ R J’L:r"d)iiﬁi’%liﬁ‘é < trb"c"é i Tos
High degree of autormation lowers you need for manual operators

g,

23, 7o R8s, RS 0 23 {'hl_{ll‘ﬂﬁﬁfﬁé 'J i?"o ‘
The crassbar exchange ls reliatle but llmated

24, FLTOMHL, f%%hxo FMT%méﬂiTqﬂ~
Al calls are handled manually by an operatcr ‘
%5. FHTL F5TL D MAKAEMAKB AL 55 1 1
The operator plugs the line of subscnber A mto the hne of subscnber B.
; T S
26, %mﬁmmnu h(?#@&ﬁ#ﬁéniLt,zwwﬁﬁMFﬁ
The exchange underwent several modifications.
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27, HBHERISSBBRINE L,
An automatic exchange was installed.

%.ﬁMm# 7»#¢&én w(ﬂ#m%veizbbmfeniLta
Additlonai cables are laid and cabinets are installed. :

m.9nzmz4w%uﬁﬁﬁﬂkaranwuxOmméniT,
Crosshar switches consist of vertical and horizontaly crossbars.

30, KELDIDF A TORPRIRERTE.
There are manysexchanges of this type in service.

31, SR LDTRIRTMAML @R LEEE LET,
These exchanges are. electro-mechanically operated.

3, FRRMEEEMEHLUEY.
It uses electro magnets

33, _—!‘i Eﬁhﬁiﬁﬁﬁi 194851‘ l.#%é wELi,
‘Semi-automatic ‘exchanges were invented in 1948.

Moﬁﬁm BLURAMBSRRIOAEIGEC & RS, HEWLODH
The mechanical and elertro- mechanical exchanges Fo disappearing,

3. 4 U NERBISE ROPOFIEHDH ) E T
Digital switches have several advantages.

36, (PBX Hiz B T.) HRHEANDIGIE, PATE S & AHEES e he Y

For internal calls, you can dlal the extensnon number dlrectly

37, (AL PBXHITBWT, )ﬂﬂl..ﬂl.ffi g E‘i‘ﬂ'ﬁb‘f(f‘éh
You push button “0” to get an outside line. _

38, TAUAAR, WEROIE £ “switching center” LURLFET,
Amencans call a te!ephone exchange a swutchmg center

39, fhnF v F7— 5’#66’)3&%%3%&-:( (7284,
-+ “Wait for a-dial tone fram the outs1de network

40, FHMiL. EEZ#L. J: - ‘C“{t“w‘-# iu#—l-?‘-‘.iﬁ&éhi'&‘n
Speech is converted into alectrical energy by the receiver.
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41, #OWHIE, THoZESTT,
The current is an analog signal. -

42, THACOBANEZTo, AHEOFMHRRHNTT.
Telephone usage ratio in industrialized countries is high.

43, W|aEiz, W3R LERATIIRVELRTVERA,
The telephone Is underused in devetoping countries. .

44, WEL OZRBLEMIBLILEYHVET.
There is a need to replace a lot of. switching equipment.

45, MR FEOERERIZ. KEBRTWET, : '
Transmission techniques in developing countries are out oi date.

46, bLBHBAY. EOHEHETL VLT DL, %ﬂiihmﬁ%kiﬁ‘é‘é n

If he dials that number the number will be dlverted to th:s number

47, b LI lmictis ’C:Hhiihh‘&hé'. 73 tcﬁ!—-Al_ii. :!'Bbﬁc%'é h.t
THoABMETEET,
It you have to wait for a connection, you. will hear a pre-recorded
announcement.

18, BREEN S EBOIRD B EFSTWEEZSTE,
The technicians are still replacing .the circuits. | :

49, Jaid, 1BRWI—ALPRFEEL,
We only get 10 calls a day. :

50, MAtER AR ETIC. RV P, 4,
It takes a long time to get a call through.

51, ZOREIVI bERTT, . -
The phone is always engaged.

52, ﬁ-ilﬁih ﬁﬁ?ﬁﬁ‘ﬁ%% 75\ h‘ sk f.n{ﬁ'f ‘h :
it is expensive to call long d:stance dunng day tnme

53, WiEHRiRII, l:fml%‘ #IL %’1 lﬁﬂc’)?/f . U V ’EFﬁ L‘C'«ni‘h
tocal switches have a line relay for each subscriber.
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54, CM iz, SRIEMAFHEBEMAFE RIERLET,
The Completing Marker connects a calling subscriber to a called(ter-
minating) subiscriber.

55, EMBAEL LIFLRD L, A—TEBIML SR ET,
When the handset is picked up, a loop circuit closes.

56. MFHHEHHNFAVILEND L. AV AERBISEONET,
When a receiver's number is dialed, a dialing impulse is sent to the
exchange.

57. 16Hz DIEBPTHEANEERIC LS, FLTAAHB) 275,
A 16Hz signal is sent to the receiver's phone and the telephone rings.

58, MDD FT—INIRBRINE T
You can set up a speech path within the network.
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{DC : District ——
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.
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(TC:
Toll Center)
/
{
/
7
/
)
/

wy D & @

(EO : End Office)

e -
JEerlI88 (Basic Trunk}
= — — — §1 lal 8 (Traversal Trunk)

td1  #EE% (Network Scheme)
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fig. 2 Principle of Sampling
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Telephone Line Works
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BLE
EHaME
TrhRN b
BR, X

P &4 A SR
ArE—F~2A

A v v AFTHE
A EH

M

A

S0

35

ML

A

$AHk

Wy —7Hn

Wy =70
SAER

E’]ﬂ E‘]Fﬁ' Sy Fees ot n

=7
LiF =X
EEsRtT 2 4
A —T N
R, PR
»L¥

ok

7y Fbi

77"7-:"1‘-'1 -1 TR
I AH;

HiITvi, Ve

Wt s, (BRE) LI2TE

step bolt/pole step
pressure distribution chart

. anchor boli

transfer
inductance

* impedance
- -impedance irregurailty
- grder wire

steel crossarm
wooden crossarm
left-handed lay
tead steeve
jumper

plunbing

bridge wire

lead sheath

- lead-sheathed cable

tape armoured cable
interstitial pair
circuit

stbmarine cable
open-ended

- circuit tester

aerial cable/averhead cable

- - operewire line

squeeze,/ tapering caulking
instaf)
quad

«..- quad split
. catenary line
- subscriber
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Ieve
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oo, Bkgod
We 70 v P
5T

B

B
EREA AR
LN

e
W=7
B —~71H
T et o SUBS
[
H¥r—7n
i

b4 BB NS

7 A P
o A S
77 APRAE

2 ZRREEE 7 TN
7 AR
HRy—TN
7f BRI L

7 ALY
# A MREF
KA T
A A it

77 BB R
HAWE N

-+ -paper insulation

paper sleeve

- 1. temporary works

temporary

~..-simplified bridge methed -
- ventilation fan
= SUpervisory
- pilot wire
. dry air supplying equipment
. desiccant
- conduit line
» conduit cable
--.conduit and cable map -
* . -duct rodding test
. insulator
- - armoured cabla

sheath

-outer conductor
gas pressure monitoring equipment -
--gas pressure distribution curve . "

gas dam

- cable with gas dam

gas alarm
‘gas-filled cable

<. gas hlowing
- gas distribution equipment

gas pressure regulator - |

. -..gas feeder pipe

- quantity of gas flow
-+ continunus gas flow system. = T
- "gas leakage
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ARy TN
geaad 5, RV
itk

RWYT =7
B

Rhiay =7
LR
SRR
IR

¥v7

WS

QL By

%R

277k
r=fivr

Fyv—Fu KA FwI R

g

A atsRd:
7MW, Aot
7
TN

y—T RS
Car 2 (PN R '

B
wifiRt
2]
PRTE I i B
Hmo
W

basic trunk

feedei' cable
power feeding line
feed

angle pole

4 intra-office cable

termination

exchange entrance cable

turn-over joint

cross connection box

shortening joint

“kink

reverse winding

émpty duct /' vacant duct

free line(idle line, disengaged line)

“cladding

grating

" graded-index

measuring instrument
portable testing set

" span

cable

cable supporter./cable bearer
cable fauit locator

cable patching

‘ voltage detector
" galvanometer
attenuator
attenuation frequency characteristic

" working./ operating reguiar '

“steel pipe
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aRxzy
a2 — i
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=PRI
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it

AL 7x

i fit

M

T4kl o
Wik 70
s
CCP¥—7n
FE

B
HBT v h
R Ta 7
Bl ik 5

Y g
kbR MER
LR
DHERR
LERRIE
LR
LB R

BEEHFE (T F o FRELE

steel pole

- failure/trouble

. pressure gauge(bourdon tube pressure
, gauge)

connector

- concrete pole
~ contact/false cross

' ._ ) _pl:ug socket

cbnductance

cbmpound

_gliphon

buckling

noise

trunk circuit,/trunk line
toll cable./trunk cable

: test joint

CCP cable(color coded polyethylene)

& supportmg wire

guy/stay

 Buy anchor
. stay pole

Buy black

_' ploe brace/strut _
. MDF (main dlstnbutmg frame)

s:llca gel

: submerged place locator o
o lpsulated conductor
_ _‘:splici_ng machine
" _7"-\?.'iring diagram . .

msulat:on

. pair identifier /pair checker
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IFr—71
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MAR 4R

AR

B, 207522
RET Yy =TI

AT TArTv7 A
2P '
ARFwT
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RERANER

i i 7]

£i3 k-

g, #F. B (O
EHL 5

173 5

EHU b

e, EWT 5
12 '
130

By -7
#EL

S S

W

s, 240

ﬂﬁﬁ‘&?&’. it AR

HRBEELLC

e SR

HEARIEIL ‘
HRT R

simple cahle

JF{jerry filled)cable
self-supporting cable
phantom circuit

- horizontal stay
.clearance

stub cable

step-index

wrench,” adjustableb wrench
slack

... termination
.. etectrostatic coupling meter

electrostatic induction
contactor

. joint
;spare length for joint
. connection diagram
-connection cord

splice

ground

ground rod earth bar
wire armoured cable

rodding

_cahle assignment record
- private line/leased line

.coil

LTF (line test frame)

- cable line length

- - line loss
. inswlation resistance
- inferior insuiation
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AR ' right-handed lay

AR - coil spacing

WHr—T I loaded cable

LERE ST - loading coil

23 assembling

e N7 gas valve

imE (JEEED side circuit

WET S, THEEZLS " measure

ik “loss

R r—7n layer type cable

g4 —7n (Egr—7n) . tie cable

L0 y—TN : © . -rising cable

Zx ' multipair

HTAL " build up

Wo7v—4 frame

#2E-F ©° ‘multimode

H—e—-F singlemode

WA, BFH ' - terminal box

WE. weR terminal

WFfHTT A, TS - terminate

ot T ' ~ terminal board

A © terminal

IRAILET end sealing

RsmE, aaE short circuit .
F7 ki duct entrance
T dancing

s disconnection,”breaking of wire -
WFor—7n . underground cable

HTF AR . underground distribution
% : . earthing

i . earthing lead wire
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20
EMRBR
it

ZTH
Tikdt (= FiE8)
HET 3
FA4RZ
DM F
EET S
g4

&S
mLa
Bz i
YRR L
4 o E—-F A

nitrogen gas cylinder
dip./'sag
intermediate pole
intermediate pulling
repeater spacing
repaater

junction cable
tension

straight joint

direct reading method
direct buried catle
series

. pair

secondary stay
pair split

. tapping

messenger wire
routine test
reduction point
resistance

T joint

“check
. disk

DM quad
transmit
pole

cable tunnel

- . through

intermittent disconnection

. strand wire
.- characteristic impedance
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i
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torch lamp,/brow torch

replace
tracer quad
trench

- coaxial cable
- coaxial pair
conductar resistance unbalance ¥

strut
extension
inner conductor

- double jumper
‘nipper

setting depth
under-bracing
screw-driver

“distribution cable
.- distribute

wiring
housing
reflection

- carrier quad
- solder

soldering iron
faulty soldered joint

" handhale

pulse

‘ pulse echo tester

* balton joint

~ varley loop method
7 part

optical fiber
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HEFLES

BlAY =T

B34 AR

BlRIFE

G181

5%

PEM R

$ELYDL, BT

Vi) ke

b :
PEF (FElHyxF1L ) il
PERY -7

PE (RyxzFvr) ik
PV Mt

(#2%E) HATS
HEr—TN

HE$ET

Mbv—=taal

R

(1 ST
73w aF AL, B
Vi (BIEEED

i3

734¥, ~vF
7T

Iy bih—as

T—=N 7k
SRR —T

optical fiber cable

. non gas-filled cable

lead-up cable

bring into/ connect to
lead-in cable

drop wire,/lead-in line
terminat guy

terminal pole

puiiing end

necessary height
require

- twisted joint

.arrester

PEF (foamed polyethylene) insulation
PE sleeve
PE {polyethylene) insulation

.~ PVC (polyvinylchloride}insulation
. charge

-composite cable

- gongestion

sub-tracer quad

. corrosion

lay

flash test

V joint

branch

pliers(a pair of}
plug

- platform
- pulling bolt
. balanced type cable
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- braiding .

angle pole guy

peg

- cutting pliers

.- protector

- wheatstone bridge circuit
~guard net

- star quad

maintenance

“maintain

dehumidifying

- water proof method

- bounding

" galvanized steel guy glip '
“manifold '

‘mercury column mancmeter -

. -round cable
:change-over with T-connection *
. murray loop method

mangdrel

manhole

peel off
nen-armoured cable
non-loaded cable

- . adjust

wooden pole

monitor

crosstalk

inductive interference

" unit type cable
*.provide for
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’T‘{#ﬁ’ﬁ‘_?ﬁ' o spare duct

T B " lightning trouble
WP2EwR _ -reactance

grREERE ~ separation

it aAEt . flow meter

w7 " loop:

,,,_"7-‘5‘;’9;;-{;)&' " change-over with loop jumper
YiEdE - ¥ joint
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1. BABEMY -7, RIUOENHH N 2.
There are various kinds of cables for telecommunication.

2. EWEr —TNAE, 72 B ADEARLRRE & — T NVIED 6 T WET,
The balanced type cable is composed of a lot of insulated wires and the
cable sheath. o

3. MigtkoHBHcii, #€. PE. 2 LT PEFO3HAM S 2T,
There are three kinds of material for insulator ; paper, PE and PEF.

4, 14y Fid, 2HOLBER>TWEY,.
One quad has 2 pairs of wires,

5. LdE LTHN, —ficfbhTnid,
Copper is commonly used as wire,

6. By FOREH. 20O ETANBIMNISEHEETWET,
The structure of the quad keeps two pairs' balance electromagnetically.

7. MES—-TrI, BEEa=y FEDL HAizssnzt,
The pair-type cable is divided into two kinds, layer type and unit type.

8. PEC 7 —7nlt. &Mr—TALLTHOubATwET,
PEC cable is used as feeder cable.

9. [l —7 0, SEEXCBWTHIEY — 702 bR - AT
At e T3 T,
Coaxial cable has superior electromagnetic characteristic at high fre-
quency fo pairtype cable.

10, Flhy —7ni3, REBSMEBRCHWSRE T,
Coaxial cable is used for long distsnce toll line.

11, LALADREY —7aid, K774 TR M-TEbLiILE G &

LTwET,
But optical fiber cable is now taking over the role of coaxial cable.

12. A4 —70o5bkEld, SiTHETWES,
The sheath of coaxial cable is made of lead.

13, K7 7453, BLMCTESHMBHD 2T,
Ontical fikers are light, thin and flexible.
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4, 774288, 220D bEaTwET,
The optcial fiber consists of two components.

15, 1%, aT7EFwbI=h%, 779 FEBWET,
One is called “core” and the other is called “cladding” .

165ﬁﬁ7zmém6h#%7r4nu R EHICT 2700 LR#EHEL
W, 2 dmEemIhEd,
An optical fiber made’ af silica glass must he coated with primary coat,
buffer layer and secondary coat to be handled easﬂy

1. 7743 —7ni3, HkHELTT.
Optical fiber cables can easily be laid.

18, ﬂ?vJ»@ﬁﬁu ﬁﬁuﬁw%hté(ﬂ&0§¢n
Charactenstlcs of optlcal fiber are completely different from those of
metalhc wire.

19. "i‘?f%‘ﬂl n #if- 64&&%#5‘:&1‘6 e — 7'» Eo% 1o
After measuring, move cable for easy joint.

mhlu7»ﬂ&&+471ugma,
" Peel off the cable sheath with a knife.

21, r—7AEH T TRV LY,
Don't bend the Acgblg‘lsharply.

22, WiSE 1ISRYT L3 7 —-724 2,
Next, cut the steel-tape as-shown in Figure 1.

23. &Lﬁ'i-*ﬂl‘w‘l"l*ﬁﬁﬂ;%ﬂl 5.,

The followmg process is to cut the outer and inner conductor.

U, 7Yook, RiLstosh 60)’5‘&”b b
"The function of the bushing is to prevent the coaxial conductor from
becoming crushed

23, f&iﬁ‘ﬂs"ﬁ'&ﬂ)ﬁ f&:b‘i*b ') E; L,f:o
_ We have finished maklng the connectmg end.

26, W2 Elt:swé‘ﬁ%ﬁii..‘fv P /-1-‘C 21 “7%1‘54‘?? 3
Press the sleeve with the press-pliers in the order of the numbers given
in Fig 2. ' . :
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21,

28,

29,

30.

31,

32,

33

LEUERLICIE, AOBENLEDET,
There are 4 kinds of conductor joints.

LR, UhéhthlvfﬁﬁéniT, ]
The conductors are usuvally twisted to make a jomts.

HigsusiiL, ﬁb“k&kﬂ’]’fﬂﬁh}‘irﬁf’h AT
The straight joint is the most popular jomtmg mathod.

10kt =y F%%h%’ﬂﬁao
Tying each 10-pair unit.

0fz=y botkA w FEDIHITEEAET 2, . ..
Separate each guad of the 10- pau' unit and bratd them wlth a strlng

Ty TN LD r— 71»&'5)‘!{1‘% L& I-Ii’l‘?ﬁiﬁb‘ iﬂbni'ﬁ‘,
A T-joint is used when another cable branches otf from tha maln cable,

PER N —7OKkESE, LRERFEHOHBBIZL>TRIENE 'h
The PE sleeve size must be selected accordmg to the dlameter of the

wires and the type of joint.

34,

35,

36,

37

39,

NyFTTT, Uhﬂtbﬂ%“/fﬂﬁ?ﬁp
Solder the twisted conductors with a soldering iron.

A L TR A T v,
Don't brush in a direction right angles to the cable.

i AN, Ll L TiEnTSn, S T
Brush well, but not hard. :

HE A BB AHz N 4 ﬂ/\/ff%ﬁlwliﬁ?ﬂ‘?‘% G et
Apply the fourth kind solder equally on the pal!shed area. )

T, HEEKOFHEN 12T,
Plumbing is one method of sheath jointing.

MELRRTOLY S, :
Dress the lead sleeve with a wood hammer,
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40’&{}; —'f"? ‘/7"’6‘)\/9’% th‘L%—'JbZ“-'E‘ Y TENT t%ﬁ@ﬁﬁi‘ﬂhﬂ‘ L
' Melt the solder W|th a btow torch and push it into the clearance hetwaen
the main lead sleeve and the sheath with a mole skin.

1, BRESEEHT S Lk, ERCRETT,
Itis very |mportant to seal up the 1omted part

42 &'A!ﬁlﬂz% 1 #P)?LJ"HT’&'WJ: i L&ﬁ LZeiFitidwit ¢4,
i ‘We must take care not to direct the flame to the same point for a long
tme.

43. £774ﬂmﬁﬁkm SEBoiEBIERY, Hvyshi T,
- The special sphcmg ‘equipment is used for splicing ophcal'fibers.

M U TRE—ERT T L AOERICE, L —FA T 7 ART AN
DR AT I —BoENERSET, -

Splicing single mode optical fibers requires much more accuracy than
that of gradedlndex Optlcal frbers

45, itE‘F‘.r—?'M. 8 !{Eﬁu. X 'Cﬁkﬁﬁ' F- ‘If‘éﬁfﬂ?; nEY,
X Underground cables have the possibilty of maifuncfioning due to mois:
ure.

46, WT Y =T ADNBEERLLRBICROLSH L.Eﬁ'ié nf‘ﬁiik?ﬂx\i A
R Y RN, MTr—7ANNBICHASHET,
- Compressed dry air or nitrogen. gas is charged into the underground
cable to keep |t dry.

47 ?ﬁﬂ?&ii ﬁﬂ"F‘?'—-”f»{ﬁ%@Hﬁ. I..Iisz noFbiETs
The contactor is mstalled at the end of the underground cable line.

48, r— ‘7'1115“&!\_ FSTABBITLE, #be{- OERTLE L L F 4
When trouble occurs on a cable sheath, the gas flows out through the
ieakage hole.

49, >’f7d}f ﬁsna é:ffzr'# "Ff:ﬂ) 27,
o the gas !eaks, the gas preSs.ure falls.

m;#x# ﬁnaaﬁxmmmﬂ A0 £
The gas ,_ﬂpw meter rises as the gas leaks _

51, U3, HANMRERLTVET. -
It is showing the quantity of the flow.

231



52. —OKh, Ty —7NVHDLERIREREARDP L EDITKEHUTT,
This method is very effective to protect ccnductors in underground
cables from mmsture and water e e v

53, ﬁmé%ﬂ%ﬁ&u ﬁﬁLtEWﬁﬁ%ﬂviTo
Dry air supplying equ:pment produees dry and compressed alr

54, IR AL, ﬁXE%ﬁﬁT%#bL—ﬁmPXH#Z77//aTZF
fEmEnEd, :
Nitrogen gas is used temporanly to malntaln the gas pressure or for the
gas flash test.

55, M AJEHS, 3008 /em ATk b iMoo hoEd L 2T,
The contact peint in the contactor closes when, the gas:pressure falls
below 300 £ /em?,

56. 7 RBSEEIL. ﬁzmﬁzmﬁ;nﬁkmnamémmife5ﬁ‘"
A gas dam stops gas flowing beyond |t et

57, R, ﬁiiﬁ%ﬁ\ﬁ*%ﬁiﬁ)ﬂiﬁ#ﬂ‘ /4\15* 613 6 ﬂ. i '4‘;
The gas is sent from the dry air supplymg eqmpment or the mtrogen
cylinder. . B S IIPEN TR AR

58, ARIEGMEEZHC,
Draw the gas pressure distribution’ curve. .

59, n»7@&ﬂoﬁf$&&hﬁ®ﬁkﬁ%ﬂﬁ?é trxerﬂ&%%
DELDIPHHHKE T,
We can locate the leakage point by measurmg the gas pressures of
some joints where valves-are fixed. . .

60, Kk, b LA LIELSRBLEF.
When the insulation is broken, Imes will often cross.

6L & — 70 & BERIF B B, ooy — VwEmoH&hka&ﬁTﬁo
When repairing a cable, be careful not to. damage other cables

62, HARTIL - WTH - BHEEY - TR @mmﬁtLrb_nafau‘

Poor insulation, discannection, crossmg. crosstalk occur as fau[ts on a
line. ool .
©oatt

63, HEHIKIZ, VX bINUTAEMMLET,
Paper insulation absorbs water too easily. .. . 1. o
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64, BAHRIEL, ﬂ%1$¢uébném & &
e ET, 3 T ERER R RS B 1ol

Line measurments are divided mto measurments conducted during the
constructton wark penod and those used far locating line faults.

65. 1!?;*&{1 ﬁ%‘ﬁ%‘*kﬁﬁ&%‘*lslﬂ'c'slé cangt,
Crosstatk is caused by electrostatic coupling and eiectromagnettc coupl
ing. .

BBT%’E k?ﬂ%ﬁﬁ%ﬁ*&x 6f~.¥>€‘li 7‘1"5)‘10)}}?1;’&]:5\1‘5\. EMBYET

it becomes necessary to dewse a special method to satisty the requured
characteristics.

87, MRKAR. BECHBERET,
Electrostatlc couplmg is affected by voltage.

88, ﬁﬁmﬁﬁu v—7»oﬁﬁLLfﬁnnbni¢,
The test splice method must be performed in accordance with the cable
charactenstics

69_ 1 ..mlznm: 1 ﬁ?"ﬁlf’ﬂ EEHLNT v,
' I test section is defined as 1 loading ‘section.

70, i3, 1 KHz THEL 3T,
This value is measured at lKHz.

71, LACSRERI, — iz o — T DR R U X{I:I’lf:b‘#*? #iTbhzt.
The final test is generally conducted after cable conductors' connection
and gas pressurization work have been completed.

72 ?xﬂ&ﬁ‘flﬁfi. &'Lﬁ‘i.?xt!%é: ffﬁpﬂﬁﬁkﬂ’ﬁ'faﬂiﬂ'
" Test items ‘are classified into direct current tests and alternate current
tests.

73 ﬁﬂlili %ﬁﬂmﬁf&&ﬁiﬂli%ﬁﬂﬁﬁﬁ%ﬂkﬂ LTizhiiiidvii g,
“The measufment should be done after understanding the performance of
each measuring equipment and instrument.

, iﬂ!i?«’ilﬁ‘ JEHER % WR L e WA, %ﬂﬂﬂfii%}l’)h‘&ﬁhli’ﬁ'ﬂ

In case the mesured results do not meet the standard values, efiorts
must be made to pursue the reason.. .
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75, T4 TAofiREERicGbE b,
Adjust the dial md:catlon to ZERO

76, MEIT—FokEdr—~FrDF 20 LTH (o
Leave the measuring cords' tgp open.

77, 2N w7 THEDEL,
Pick up the pair with the clips.

8. BEEMNT b aEEs, PETY.
Zoro adjustment to compensate an error is required. | .

79, fiiid., coORXNTRHLRET,
The value is obtained by this formrla. -

80. BEIR. MECEEON Y FrokEWETONy FARKTOILE T,
Measurement is done from the small numbered quad to the large
numbered quad in sequential order - o .

81, A v E—F R v~ Y/Z’&METhii %"fﬁi{ /l:' P %
AFRHLEMTEET,
By measuring the short and open lmpedance, the charactenstlc lmpedan
ce can be obtained.

82, MWMiEHt, Lok uBiadbhiy. 0
The comparison method is used for such cases.

83, ¥4 % “leW” ﬁ!’HJ‘b“i‘
Flip the key to COMPARISON side..

84, WMEEHME, YT NHREENATWIEERICRAHSAET,
Measuring instruments are set up in the telephone offlce where the cable
is terminated. .

85, A—FH 0" dBEFHFTIIIEF FA43T “CAL". i‘ﬁ‘i!.’ébi'h .
“CAL" is adjusted with a screwdrwer to show O dB on the meter

86. M:ERTRIZ, Z1iciERL i ¥,
Measurement results are recorded in Table 1.

87, MAFRHEIRERIZ. BFEH 2 I E®Ae. v o v
An insulation endurance test must be performed. o0 oo s
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88.

89,

90.

RIS 2B, B2 EMEEEEA,
Electric reflections caused by nonuniformity cannot be avoided.

F 4t AT OfEET 5,
Put the dial to the position “ATT" .

IHSRIE20'C 123517 B B2 I MR MOREME R v 24,
Temperature compensation of the measured value should be done to

obtain the value at the standard temperature of 20°C.

91, VvULA—2 O8NS, HRDEBIRIMhLIMLLRLERA,
Tlhe mdncater of the 1evel meter may exceed the limit and go off the
scale, ...
92, KHNMERBLAESRERT I L,
Dorx_"t_ feed:a signal exceeding the maximum allowable tevel.
93, A RHEBHE, FKHERERLTIOCHMERET,
Puise echo test equipment is used to detect reflection position.
94, HRISTEV Y — FHEERT 2,
Connect a lead cord follawing the indication.
95, A4 v FEE@MY (AN cFbT.

Turn the switch clockwise{counterclockwise).
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lift

actuator

open
undercarriage
earth drill
handiing
compress

pressure regulating valve
-drill

overflow
lubricate

safety valve
antenna
unloading valve
patch plate
shift

casting iron

-- transfer

engage
stud bolt
move
rear drum

- tab

cab guard

apron
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engine
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occur

. press

drop
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‘¢circuit
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- tilting vessel
- overload
-varible displacement pump
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tap

conversion table - -
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inertia
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- external force

rock bucket
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~ kerosene

- distance

- turn oif
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- clean

emergency parts

.. kinking

metal

* check valve
' opposite

walking out of gear.”slip out.”demesh-

| ~ ing of gear

entrained air/aeration
ajr-bleeder

~ grind
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dig

~ depression

‘assembly

 build

cracking pressure
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- discharge
.. .s impact hammer
-edge
. rapid
- velocity
. tension
. kickback
.. -hammer
¢ bucket
.- bucket handle
.. backstay cylinder
- backhoe

burr

“-ptlot control

ratio
draw,/ pull

- strain

retract
quality
depth

-rough terrain

attachment
hook
ramp

- shoot out

bump

. boom
“ boom backstay

boom-hoist bridie

i bulldozer
.+ bulldozer attachments -
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R
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WEy
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iiha

breaker

" brake shoe
~brake pedal -
"-analysis

kg /o {kilogram per square .centi-
- meter)

_ ‘hevel gear
' bevel pinion
) belt conveyor
'\_ralve
_ vane pump

spongy

~ direction
. method
‘ “auxiliary drum

reinforce

maintenance
booster

flame

_port

.f_ront drum
forward

~ bend
" friction co-efficient

frictional force
wear

estimate
pulsation
offset wrench
leakage

leak
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. adjustabie wrench ;...

" approximately
. hydraulic circuit

- hydraulic tank

hydraulic hose
hydraufic pump

g 'ii'anspoﬁation
' j"'s‘lack
" welding

radial plunger pump

radiator
" shoe
‘rate

ripper

et {cubic centimeter)
~ fuid

" hydraulic lock

: émount

" couple

" sequence

:-‘l_og clamp

split pin

engage
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1, =N bDMNITIARL =N, 759 F, 2="—H)
Vadrt, FPFYRIvav, RNAET, AFTN LTI T9F, 7
74N EFSAFEIRREND,

The power from the diesel engine is transmitted through the fiywhesl,
clutch, univeral |0|nt transmission, bevel gaer,. steermg clutches and
final drive.

2, AT TN Y739 FREA KL e T b @ﬁ%t&ﬂd&w¥fﬂv
7;)%)?&3%1% ZrATHETATIRRBLY . RHERIEEITL I 2th
[l o

The steering clutches provided at both-ends of the bevel gear shaft
intercept and control the direction of power from the bevel gear shaft to
the final dnve '

3. 7?4’11«/-—»!;* 9 7 v %/*7 | ﬁ‘éﬂ)ﬂ"ﬂbiﬁihc‘: be ] @:ﬁﬁ%l‘f( °
The oil seal prevents dirt from entermg and oil frum escapmg around
clutch shaft. _ \

4.T?+x}qVﬁ¥$¥%Mb%?hﬂmhf7§4m44wémfo
Turn the flywheel until the.adjpstment locknut is accessible.

5. 9y 7y bk 2EGEEDE,
Loasen the locknut about two turns.

6. TovXbY vy At s,
Turn the adjusting ring clockw:se to tighten.

L BE RS Ty 2 s
Tighten locknuts to the specmed torque

DISO0A (213 A — xﬁvsz&ﬁﬂ%ﬁﬁfétmL\MF7 -2 7 —Ht
ﬁﬁﬁ EhTwa,

D150-A is equipped with a hydrauhc booster for reducing the main cluteh
lever control power. _

9, ’fJJfLEACD ﬁ"iﬁo
Check the dlsengagmg iunctlon

10 O’Sﬁb")ﬂ-"*d)'ﬁ% :
Check the: engagmg functlon e

11, ¥ U 0)43 %,
Chech the disk for slip.
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12, Vo= SRR UNRTE.
Inspect the laver stroke and play.

13, A4 LREBIRDER ‘
Inspect the oil level and leakage.

14, 75—y DU E BN 5K, .
Inspect the parts for wear and damage.

15, WE—> 27N rrodilc. - - o b e
Inspect the return spring.- X R :

16, 794 « kA —NTEOIEE. PEH. 75 o7, HBDLR,
Inspect the ﬂywheel surface for wear, sconng. cracks and damage

17, RANRy 227 f/7m$ﬁtmm% ik,
Inspect the scavenge pump for wear and dam_age.

18, TN > ZDWHE Vooh D, REDHR,
Inspect the bearing for wear, sticking and ahnormal noise.

19, #4N -+ AP L—F—DIN EHUBD LR,
Inspect for a clogged and damaged oil screen,

W, 7395 +7 b ORUBEM Y DR,
Inspect for a damaged and bent clutch shaft. Inspect the clutch shait
for damage and distortion. e

[
PR LI R S

m.ﬁawa7v—#®#ﬁtmmmﬁ&°
Inspact the inertia brake for wear and damage.

22, bAZ « F4AF T YV v E DAL, x/)/&h%w—r4
Fr AL L EF Yy E e DHINAEET Do

The torque divider is driven by diesel engine to transmlt the engme
output to a rotating housing and sungear

23, =¥ HA, P7/Z-://azmx /'}747 /*7%%
ﬂﬂr)ﬁﬁlf—"/-\"? I'L—fl\b%o

Driving power from the diesel engine is transmitted to tha counter shaft
through the main drive gear of the transmission.
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24, b2 7a=bid BBRERO T -7 FEFALLHERIATHS L
N7 -2 /h-—:f’ c’:;‘émitﬂ 7y 5‘- 2y iaryOllAGbLETMMIYD
BRTHbB. -

Torgflow is the propnetary name glven hy KOMATSU to the combina-
tion of a torgue converter and a multi-clutch type transmission, which is
used in a power-shift mode! of construction machine.

B~ —-F N =272 FlaKE&u L7 %fmﬁ'ﬂ‘&LLﬁUﬂé iL‘Cw%o
This rotary type clutch is generally used as a 1st speed clutch having a
large transmlttmg torque

26. ggm/7»am¢4»m 14»7 -5 — %ﬂnv¥1v —F =T
= o
The oil delivered by the hydraulic pump flows through the oil cooler and
then into the regulator valve.

2, F v iimiEARid A 12 3 HEADERIZ TS LB,
The oil enters the chamber where it is divided and directed to three
separate hydraulic circuits. .

28, rvfze;/a/QMﬁtmmﬂf7/X\//axtzTTU/f
PIyFDALFRY 9P Oy =BT TiIThiLg,

Qit for lubrication and coohng of the transmission is provided by the
transmission and '_steering_cluto;h‘hyd‘raulic cantrals il pump.

29, K74 EDS=ALEy FERD ST
Take out the seal unit from the body.

0, AMLEBRMELDT D,
Wash clean the disassembled parts.

3L, v—ma=y b MR,
install the seal unit.

32, WEY v~ RGEXT - %/7@#41%#/ Re7Hgilant
WA,

Hydraulic excavators usually employ a gear-type and/or a piston-type
pump.

3. tvﬁﬂ:xbn—» Vh—LﬂHth
The swashp!ate is. connected to the control IeVer
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M4, SORWBER, T7Faz—7 —Lﬁ%ﬁﬁ#ﬁt?%mu&%btmk
¥5
This delivery pressure mcreases in proport:on to the Ioad mcrease at the
actuator. SN
35, T%ﬁﬁ(ﬂ@n)ﬁﬁ@«?ﬂx?%@btk%ﬂﬁ(ﬁ@%)tvm
YT FAVEEXR D,
The undercarnage supports the superstructure and front end attach
ment: through a swing bearing - : 1

36, B a—(3, EREIFEL L DA, mm:ecmmmeen
" Narrow shoes cannot be Used on soft ground because’ of hrgh ground
pressure.

37, HMwﬁmEu EMmmﬁﬁﬂtxawmyxfuxofmiao
Ground pressure of the machlne is determlned by type of shoes and
operatmg welght of the machme :

3B, V=TTV — l~ ’F:ﬁ% ')_tlf T— AO)"F{HW“J'U b 7 %‘:Aﬂ.‘?‘lf— k
pERL L LS T 5,
Sling the blade with a crane and insert the block under the arm mounts
to keep the blade ina standmg posutlon

38, TV IRBOTSrY b &'7:1/ I~7 ;7'@:1:/-}/%1‘?’:0.!:!‘}’%.,
Sling the engine at the two rear mount l:rrack_ets and the_ front hook.

40, =2 ERFRAD, B LTS, ‘ e
Sling the engine assembly horizontally and lift rt up vertlcally

41, A L BRIEWHEHRED ')a
Aand B are mterchangeabie with each other )

M.AHB@NOL&M&%&#%@E”M&%&W
A can B used lnst_ead of B but not vice versa. _

43. AlZB DD A A T -,
A cannot be used instead of B.

44, Ry 7oA ONMER, 7R EBDEAL X EHY), EX
b/%n»7®&m%WT®T£M®x7U/7#%A$Lﬁ(
Fluid pressure sent from the pump is transmitted to the prston through
the valve hold, and the piston pushes the left of the valve, which is moved
o the right by the compressed right-hand spring.

254



45, nﬂf"ﬁfiﬁﬂuﬂ‘élﬂh J: - 't»\llf')’#‘ih-%ﬁfilu\ ) —TnH— b ZM<.
Rr7hbnr 4 NE £ k DHITFTELTIMERGREAE LTI LY
l,'\

As fluid pressure increases, the valve moves, and finally opens the port
of the sleeve, from which- the fluid :from the pump. flows out-and the
pressure does not nse further from there on.

46. -v\)ldf'i’ x t‘—:i' ./liBE Lhﬂé‘é’l 0 ’2192.:2’5 I L»aﬂiﬁt-%‘ﬁﬁ‘é i’L’:c
HE b,
The bevel gear, and pinion must be adjusted to the proper location to
obtam the correct tooth contact

47, v 4id, %7/1 -Jva/ Tay b AN—ELE2A YT 77
7J/WML50t—#z%««»%?z*?bwwuﬂém&kﬁ#TW
MED,

Shims are provided between the pinion beanng cage. ﬂange and the
front cover of the transmission case, sa the pmton can be moved from the
centre of the bevel gear. shaft ‘

48, «ﬂ»#TtB—#/Gan#Qﬂéﬁ »;97//;tmgomm
7‘&%@’8%‘1%2&. EEgi 2 2oWEE Lehdd by, :
Moving either the bevel gear or the pinion affects both backlash and
tooth contact, so the two must be adjusted at the same time.

49, ﬁf:&’\ﬁﬁ‘ﬂ:'\”\)lf#')’ 4 l:‘ 7]' /#T@H‘E%ﬁii%&of 't TR
7 3FTETHI,
Because of manufacturmg tolerances, the relative positions of the bevel
gear and the plmon gear w1ll vary wnth dtfferent sets.

50, ﬁhf%ﬁmxTTervh-%Mwﬁﬁ M%MQKTTU/797
o FHlil-n s,
When the steering lever on the turning side is pulled, the steering clutch
on the turning side is disengages.

51, #8L., BhS(32 5 FEWANIERD . FF w7 - Ya—ptili IRz
B4, EOPEENKEC TS,
However, the power remains partially on the clutch and drives the track
shoe on the turning side,. resulting in a wide turning radius.

52, ?ﬁlﬁl l{(\*%ﬁlb‘f:ﬂ&._zr'f Y7o 7y FEpcing,
When the steering lever is pulled, the steering clutch is first released.

5. @ Bh.l/n—’&‘bi( & mmo)zhfrr%ltbéiébl-‘?'v —%5EH T 5.

Pulling the lever further causes the brake to. be applied to stop the
machine travelling.
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54, Z7uyy MK b Fy FTRATOr v FRARRY 2HFHRTwa,
The sprocket is tightened wﬁh nuts and boits on the Sprocket boss.

85, I v a—HH e TIIERT S i‘c*?ﬂﬁz? ) x—% L’:r'é Vi,
Turn the adjusting screw untﬂ the plunger contacts the cup -_'%' '

%,A»79UT?/X%ﬁﬂﬁzﬁﬂz—%ﬁﬁbﬁéh
Adjust the screw for valve clearance adjustment.

W'479199—7579*;mﬁ§ﬁ;?97ﬁm#bmtﬁ&ﬁ%Té
Vi, TR
Make injector plunger adjustments while the eng_ine is hot.

58, Li—EEFHLRIRARTTEW,
Push the lever to the RUN position. .

59. MMOMENELETHIILEWTT & v,
Don't use a machine beyond lts capauty

W.ﬁMEZU/73%&hTT§w
Don't let the machine slip. -

61, BV OLERVERLILTTIv,
Always keep the machine neat and clean.

&.WﬁﬁI/J/QT(ib&thgh.. i
Don't stop the engine immediately after operating.

63. oo Bl T CREREFAbEOTT N,
Don't begin operation as soon as the engine starts. -

64, WATTXRDNETDMLEE N,
Cut on the marked line with an acetylene torch.

65, Ha b Tosiro MIZVfHTERIZ YA %ﬁ&l.’:cé s
Change the digging teeth bolted to'the bucket.

66. FTHMNLOT{IZE Wy,
Don't touch that part with your hands.

67. BTOBWARMLELAM? -
Have you greased all the parts?
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68.

69.

70,

7L

72,

3,

74,

75,

76,

.

78,

79,

80,

81,

P a~NEFAETIOEBLVTT,
Is it difficult to operate the shovel equipments?

TOBMIIDRIZERNL TT 3w,
This machine is used like this.

S OBROBIENERER T2 T4 7
Do you know how to operate this vehicla?

AR ERLTEEEREL &y,
Adjust the length by turning the handle.

Wr—oTzeyy - A ANEERLEE W,
Check the engine oil by using the dipstick.

1y FU—HEBLTHBPARREL LSV,
Recharge the battery if discharged.

S L—F—DIRPARL T BIGAIL. KREHFTELTTF 4,
Add water if the radiator level is low.

FUVAFT o7 Ludwn,
Grease the nipples.

Foy PEHELFPEZREFNTTENLE N,
Tighten the nuts and bolts properly.

TP EMITEERRIVERLWTT S W,
Don't leave the engine running when not in operation.

B b 2B (REERIFD ST v,
Turn the adjusting bolt clockwise/anti-clockwise.

S XRAZEN AR L L E W,
Check for a clogged nozzle.

F—RF v FIKBEEEGTES,
The thermostat controls the water temperature.

Fv—=RE—CFN Y TR BLLEEN,
Repiace the tilt cylinder with a brace.
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82,

83.

B4,

85,

86,

FA NSV RE > TeF 4 N FEHNE R B,
The oil returning to the oit pan is recycled.

HERRER D%,
Don't neglect the daily check up.

bi=%4 (B AR E Wy,
Shift the laver to the right/left. i~

LX—ZHAANGE LRI N, '
Pull the lever back. BRERE

ZANDFFAN—Tu—F =5 LuEn, "
Remove the rotor with two screwdrivers.
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Exhaust pipe S
Blade it cylinder 7L—FH2 [
Operakor's seat RN

. Fuel tank EVF> 7

Shoe ira—

. Track frame FF 02 7b—4

. Carrier rofler b3~

Track roller Foe-3—
Frame 74 -4

Brace Ti—%

CEnd bit ¥ FEwb
. Blade ML
. Cutting edge x + &
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From cootrol valve viy center joi

LB

Power line in UHo4-2

Figure
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tl

.I__o Sy b)Y
0 T—2&% W25~ Bucket cylinder
Arm cylinder
-

&@é-}-' q q;i§§'
 Swing motor F “
el YA YE

Boom cylinder

i~
Travel motors

ZoOIERE L AT 4
dual hyc[raullc supply system

[I1]

TI7Fax—5—
U 71 & 1SHE i B (Pid) 3 B RT3,
Actuator-+canverts hydraulic power into rotary motion or
lineer (extension/contraction) motion,
L‘ .Motor--Power suurce for swing and traction
movement -
Cylinder--Power source for boom, arm, and
bucket actions
-t: B klﬂltiirmﬂ)ﬂm
L] /7— CTmda, Tty o b oS

]

]

A Contro! valve-changes direction and flux
l l >< of the hydraulic flow.

i

1

Itroa—n T
Ktk RO TRE 75,

. Hydraulic pump-- ﬁI Hydraulic pump:*-converts engine
cngine i output to hydraulic energy

L LN -7

T2l 2o ¥ —

i I2emta,

Hydraulic tank-supplies hydrautic fluid and
effects cooling

£y
#{meﬁ&“c‘:mmt!m.

gEMbm

ALA
asic conflgurauan of hydraulic equipment
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Ag— | §= s SATE AL D < T w723 7Ok
FUNCTION OF SLOW'RETURN VALVE AND MAKE-UP VALVE ™
The use of slow-return valves and make-up valves Rl Feir TR AL 2 P T AT IO
further aids smoath control of the front-end anach B Y T hﬂ!h‘l h'zt»-—ll-':réﬂ. ﬂ‘.!llé it
ment. LTk, .
A. \'rhen o vahe is (B, When slow-retumn C. When slow-return valve |
pmvl valve is provided ml lm'lnwp valve are
LT (741} R—W F st
bt g o Y ) amfr
[RENY %
ae D £
Vo] d ' lf“;:' & Vacuum . :
AL ZT T esnT
2 Make-up valve
— e
i : )
Luad Tank " At} F =T Stow-return valve
fexternal LEES -y Slow-return valve
forced AL
RAES T ﬂ MERGTILE ﬂ Regulated speed
Abrupt dropping Regulated weed :
The load fextermal force} abag Lower speed of the boad can - To avoid vacaan phenomence,
tly drops since no be regulated In case of quick the oil is fed through makeup
yaive i provided on defivery side acticn, urstable movernent of valve, The result is amooth merve-
of cylinder. Abo vacuam B the implement is cased. . ment of the implement.
cawsed due 10 lack of ofl delivery . L
from pump, resulting in ustable
movernents of the implement

Hydmul:c system of slow-return valve and make-up valve "
o Load (external force)
4
» 4
gf& E(. - Slow-retum valve
ol flow —1 .
AT
- ¥l Contad valve

Tiydraulic tank

Og; -
Pump

264



QUICK DROP VALVE

I EEFAL-Phidl s

]

154F275
Unit: mm .
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Ty Pr=EHRTE .
hiidoy : A 2500~ -0o | +0010 003~ o3~
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RECOIL SPRING

N S PR R

17

Yoke  3—7

Rod K

Cylinder Y ¥ ¥—

Piston |-

Cover Ayt o

Frant pilot 7o b +ss4ma b .

Recoil springtlarge) 348 7Y 7 {H)

"Recoil spring{Small) 242 <270 w700
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16,
i1
i
13.
14,
15,
16.
17,

" 'Rear pilot”

Nut
Cover

‘Bushing g

Qil seal |
Wear ring
Packing *
Lubricator -
Plug
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{3} RIPPER CYLINDER D80, 85A

[

154F258
Unit;: =
Check dem Cleanance Remedy
h MR AR st
St % Surded | Tobmaace AEE | Stndd Chamace
| Gt | 8| s | out W fk R | geam l NFAR
Gl NI I
rod bushing and o e | +o% | ooz 2
2| ki wd - EAREARR
| etizoabrayst na 0 = -0 | o w |
31 inder bekto bashing 20d - ~gg | +02 | 0u-
e | T ‘ B l i A I rial B
Tighterting trque of ,
41 pion nat eRlen Adjud
KA byt b Eas o
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E#REL

ERR
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»Ha, LARTS
THiE=h
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ety b, BMEE

fizing 1]
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¥

e
FNPh—F—
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Bizgt, ya3A—~2—
EIEEK
T2
TFER

6

open
compress

- compressed air
comprassion stroke
. press
-compression ignition
- compression ratio
- pressure gauge
- strainer
. locate
.- aluminium
- relief valve /'safety valve
. align

indicater cock

.- water pump

... starboard
drive

_-. air compressor

- Higetid

engine bed

 reciprocating engine
. put
;-push
... contamination -
. alternator
.. temperature
.+ tachometer
- number of revolution
¢ rotate
..~ bottom dead center(B.D.C.)’
- rudder '

-269



b

B O

WYy FTRRT
b
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252 2YxT . 7FIH

PFYIFIVIVaY
ZVT A, TaH
BT B

fHT 3

%

e b

L2

- hammer
" overload
- contraltable pitch propelter
gam
- camshaft
- interval
" gasket

‘gas turbine

-~ gasoline /petral
. - governor
- engine efficiency
~ mechanical loss

cavitation

- ‘cabinet

carhuretor
intake stroke
infet valve

* supply
- keel
-kingston valve
- hacksaw
- ‘assembie

cluteh
crankshaft
crank defiection
clearance
inspect

" measure
. grind
" reduction gear
" decrease/ reduce
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THASAN

i
TRNEL
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ki, %
34
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et
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Hex

"

g xn
# 0 9
i

Wz
a7
HELR

ﬁm%p
ﬁEﬂL‘.T 5
igiy

ke
%

g

FTo—H—fd b

—

FAY—

- coll
. change/exchange
i - instrument panel

- stroke

stroke-bore ratio
aft

. astern
. alternating current(A.C.)

out of order
cotter pin

- break

- mixture
- contact breaker point
. - condenser

- recharge

--chreuit tester

<o avoid

w b

F 7, T, B

port side
thermostatic valve
shéar pin

test

-quality

throttle nozzle
throttle valve
shim

~tighten
- ¢clamp

” ~ periodically

repair

 silencer
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Higk, bk
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BefiE. RkEe. KON
v F-Rr+

“specifications

.. eylinder block

- gylinder head

. eyfinder displacement
-+ cylinder liner s

brass

++~jet propulsion
-jack
‘charging efficiency
''“heavy oil
- weight
‘lubricate
" circulate .

top dead center(T.D.C.)
lubrication oil strainer

- -hydraulic press

harizontal engine

water-cooling

.scavenging stroke

fealer gauge/thickness gauge
scraper

" stud
AF—vFa—7F, HBREXK ..

‘stern tube

- superchaging system

. slip

.~ indicated horse-power(l.H.P.)
. control

puriﬁed water

" rectifier
~ equipment
" center punch -
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r42
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FRER
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diyy, =a—FFN

T D
Fa—7
118}
MRS 7 b
>Hi
{5

lathe

fore
~ahead

scavenging port

+. clean

device

‘insert

socket

. démage
“-tap

o " turbine
s —#F =P v —, BABLE

thrbo-chager
‘terminal

“keep
tank

carbon
diaphragm

" die

'big end bearing

warming up

cross section
chain block
ignition delay

" intermediate shaft
“neutral
adjust

choke

' direct current
" air duct

" hotd

" attach

273



294 INT P
Bt d

2%

Wiz, @t
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sKkER, RAHER
KM

Hkt3
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SRT 5
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wAKIN

P
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i

mERt S

Mra

o ota

(MBDIHEL 2 oh) gD

TR 4R B
WMNEL S, Bhtd
B¢
Pz F

M

Frdraw2

2-¢ycle engine

continue
engage./ joint

. cool
. balance weight

( irc}n
_ 'ta_per pin
'ig_nition lag

_{:'tjder of firing
ig_nite

* ignition plug/spark plug
check
diesel
7 dé_cornpression véWe

" delivery valve

' _giéctrical ignition
" electric drilt
transmit

éléctric grinder
kerosene,paraffine
clockwise

i;lose

iransamI

'sgize _
operating instructioﬁs
replace '
4re:move

fbrque wrench

copper
. drain cock
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30

32
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i Slleg
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tut Ly
o8
x4
JRWTF RS —
Loxy
#an

B ATR
BRI
e 2

e

}¥T

& o N
il

RER -
IHdadr Bl
BAE

internal combustion

. .smooth- -

carbon dioxide

" “heedle valve
" screw

‘screwdriver

" twist

" heat

“thermal efficiency
“combustion
“combustion chamber
“fuel

" fue) consumption

) "f_'[!el injection timing

*tuel injection nozzle

!fijel injection purp

" fuel pump

" " slide caliper
“nozzle tester
" knocking

exhaust port

" exhaust stroke

exhaust valve

" drain

carry

" detach
 disconnect /disengage
' failure
" generator
" splash lubrication
~ solder
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774 w4 =0, FEal
MSHE S
Fwia
Tau—, KEE
At

Sricds

aRET 5
FTILIvT
vardd

Fo~z
TaFir 7}

“soldering iron

counterclockwise

explosion pressure

' battery

horsepower

' _ v;c_xlve spring
valve timing
.‘“\}’zﬂve head clearance

: 'pipe wrench
pull

Ppiston

.' ghdgeon pin
“pin-hale nozzle

filter
fin
faulty

. contain
impurity
. improper

flywheel

_injection pressure

bush bearing

_blower

ﬂisassemble
distributor

;{_fstribute
_ priming

plug
propeller

h ‘propeller shaft
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direction

1 4-cycle engine

- rust inhibitor
* expansion stroke
- expand

ball bearing

- rag
. part scavenging
- micrometer
* bend

_crimp over

friction

111} 4
.. manihold
“furn

vice

fill

density
atomization
main bearing

' ring spanner

burn
leakage
adjustable wrench

. hot bulb ignition

file

long nose pliers
loosen

uniflow scavenging

lock screw
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Loy b
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By

fit

[ile s k- Fadr S A n - Fat o
¥z lb—F—, BEEH

Puil sl
HMiEts, s F
2w k-7 54

Flh, O, #ls, #1B

;.. require

displacement

« - ratchet
- lignumvitae
.- lead valve
i rivet

reamer
sulphuric:acid

-quantity
- gpen end spanner

regul_ator

- _connect

connecting rod

.. rocker arm
. crack
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10,
11,
12,
13.

14,

with fresh water

TR LS,

Take otf the fuel’injection ‘pipe.

U Yy FEEDHTFT O 2RO TITLLE hn
Unscrew the cylrnder head clamprng nuts. :

YY)y F—~y F E'#i'#‘l,tré\ﬂa
Take out the cylinder head. . -

Sem—iSe XS L O TERRLEE L,

Replace the copper packing and Q-ring.:

2kg=ti D F A7 THNTH A F HEDHIT LS W,
Tighten the valve guide with a torque of 24kg-m.

L AT VA N—THRES B A - K I ER)BE T &N,

Remove carbon from the combustion chamber with the scraper. -

S5 IEYAINDORNTOMEF z v 7 LB,
Check for cracks on the slrdmg face of the crank pm metal

.&ﬁemﬁﬂmmﬁm%MEifkﬁﬂL&Hnu&eaw
He has to dlsassemble thls fuel m;ector by tomorrow

)

. E')‘E’fé'f?' Zﬁ%/‘/'r'}—-:b‘ Gi'i‘L'C'Féw

Please disconnect the earth w:re from the battery flrst

&&#ﬂ%ﬂ?zﬂ#%*%ﬁ#t”ﬂﬂ&%&h
You have to drain the' Water from the tuel tenk

zub?’? b2 /x %%l'% f*bleﬁﬁﬂﬂ‘/—-2 E-f;!:btcithtitr N itt/u
You must use the feeler-gauge to measure ‘the valve clearance

27?e074»9 D#B&wﬁﬁm%x/;/rhhTTéw
Please pour that lubrication oil mto the engme through this tﬂter hole.

m/)/#ﬂhruéM$mﬁh#7/%We&w?<ﬁéh
Don't press that red button whlle the engme rs runmng

rﬁﬂclﬁﬁ?}tl VJ e&ﬁﬁﬁﬂh é: =T, J: n fiﬁ@ﬂ.‘ilﬂ Eid,
The sea water causee r_nuch more corrosuon to metal parts compared
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15, aray Pz ) »F—ATERF ZLTIF 6N S,.
The connecting rod is pushed down by the piston:in the cylinder.

16, Bt srivrFEHEELEP.. - - -
Where did you put my ring spanner? . oo R N

17, BHIIER L e RP 3¢5,

Lubricating oil reduces friction and heat. - .

18, £ DFIMBIETL I =T A EFIHALT WS,
Most motors make use of aluminium. ; - o v sy v e

19, #AESDFA AT 4T — %ﬁbwb@hmnﬁaﬁms?fﬁ
Should 1 replace this oil filter with a new one? - st

20, 2 F7y 2 BREBURICEIIN TS,
A handboak is vsually supplied with the motor...

Zlafgtcf‘(iﬁ H ._m'nﬂm*c'r«fmxﬂwtwc étthh. L&'Hﬂ!i’.:r
£
You must wipe and clean all tools wnh tms rag every day

22, bl &i#- ./IEI L%ﬁto'c%o:#«-'fvf ’&*ﬁﬁ u:::m;mm»
You must adjust the carburetor with the screwdnver

23, DOV y b E“?'}“.r. w }‘/‘/ f‘)bf'ﬁ"}":;é h
Attach the socket to the ratchet handle.

24, BT R R Y TR AT B0 T,
I will assemble the fuel injection purnp soon.

%, L¥al—F—am FABEMTS%
Don't bend the regulator needle ‘

%, T4 —NHREKEE LT D e
Diesel gas burns without a spark

2, HOWHS 7 BV~ TH T REEA.
Would you carry that oil tank over there? '

28, BT kéhf‘ﬂf]ﬁﬂf;j"{)p%&i,:‘.Hnu.&e&ha' TR
You must change the oil at required intervals. S
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28, REMOERERIES ) LS -NEA K ZHERICI[EE LD, -
Running at low speed for long periods causes carbon-build-up inside of
the cylrnder

30, 1!!]53-:?‘7’:? '\71’)‘%3‘?3 i’L'C b\%f‘&biei < @ﬁiﬁﬁﬁ l“v‘ﬁ 25 5,
Most of. the: running -troubles :occur because of the wrong propeller
fitted/ mstaued

3 S %‘?) &f‘ﬁ‘ﬁh%f‘]klﬂﬁi‘m L'C"F‘éw
Please close the tool cabmet before you leave

32, A} /#iiﬁﬁﬂ%‘*ﬁ% %) /f—W'C‘J“iﬁ'i‘éo
The piston compresses the fuel mixture in the cylinder.

33, #Fﬁﬁxti_.&{tﬁéﬁtrk’éﬁ'&'c Wwa,
Exhaust gas contalns carben dmxm‘e and water

M, WEHT4 /li/ U /5' é'?%ﬂl'féa»
The cooling fins coot the cytinder.

B, R EETTIAT—2WDE ENTE B,
You can cut the wires with the pliers.

36. x‘*’&itba‘Fli[EjJifﬂ)mL&%.
The check valve is besnde the pressure gauge

3/ ANz /T(iﬁﬁzﬁAﬁﬁ‘ﬂﬁﬁu:&h ,
The fuel mixtue goes into the combustmn chamber in gasohne engmes

%.bLﬁﬁM#H?»xu;r»#mhahrEﬁﬂmmﬁﬁm&ua
The motor lasts longer it full throttie is applied just for short periods.

2, 7757w 7 b OEEFMITEFRKREIED Th B,
The crankshaft normally rotates counterclockw:se

40, s30T~ EZ2 Y 7’7/%!11-/)/7)‘?%2.‘(»\6-'{&’!5@& %I-”{fiﬂlli-.‘h

-]

The valve head clearance is measured when the engine gets cold

1, . FRE xh'é‘f‘abl_ff /:? 7 7-@.&:”'110):? w7 i Sy, .
Open the upper cock of the intercooler to let the air out.

42, %h%’h@'ﬁﬁm%%#ﬁi —.-'C\"-Ew EEF o2 Lis&w,
Check whether the terminal of each electrical wire is clamped.
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43, Ny F Y —nERRBEFz 0 7 LL IV
Check if the battery is charged enough.

44, xxzzwﬂhthéa%n/TU—X4z%% # m&&hﬁb&
Sy,
Keep the battery switch "on" whlle the engme is runmng

%.7D«7%quT7n«7/r7}kfvxéﬁﬂﬁéh7
Remove the propeller and grease lts shaft a

46, sk o %tﬁ%lﬁ-’df% ttiﬁtﬂcé Vo
Avoid mlxmg drfferent brands of Iube oﬂ

AZIWﬁmﬁLMmMXFV + %#ML&éw
Drain the Iubncatmn o:l stramer every 1(]0 hours

j [y

48, S AAWH T I- U)k‘w)ﬁi‘} }-1»9 #il’?kg m '(‘5 Zu
Tightening torque for nozzle flttmg nuts should be 17 kg-m

FIFRRE

49, HMlsrToE &7 7/77"71/? 3 /%ﬁ‘ﬁﬂ!lﬂ.’;é b\
When you reassemble it, be’ Sure to measure the ‘crank deﬂectlon

.r:g

50, LYY T —i&v«)m‘i&l‘)nliﬁ‘iﬂi'k%m&&éh o
If the battery liquid level is low add punfred water R

51, »¥u T -kb'ﬁﬁ&im.ca rl: %iiiiﬁ:l.tc‘é W,
Be carefu! when addmg sulphunc ac1d mto the battery

52, :11«7‘?4&’@&3#61 27"/\ v 7 1—7'77%1‘I') ’:r.,
Never use battery plugs made from cork wood or metal

53, t ﬂliki-ﬁfﬁm@f{m Ii#ﬁab % h,'( tr &,
Mixing of rust mhlbrtor m coolmg water is recommended

M{ﬂﬂ%fkﬁﬂ%%ﬁ?ﬂkﬁffﬁh”i%ka
Do not dump fuel il into the sea or-the lake without appropnate
treatmeat

55, A&-— f——-:u z?@uiﬁlwﬁkﬂ‘liSﬂifibﬁlﬂibtéw A
Limit each operatlon of the starter sw:tch button to a max:mum of 5
seconds. : . : s i

56, MMy —HF o~ e —=FRBRLAE v, o ]
Clean the turbo-charger periodically. .0 f Lot oiis s i
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57, ¥ A bufrtvio WD L ELD L Z v,
Be sure that the kingston valve is fully tightened..

58. 1 ?iiﬂﬂiﬁ?’m*imtﬁkhbn%
Measurements are made when the load is steady

B0, SOy Y UEBY bR E0H I OMRBEEEST Th 5,
The temperature of the lubrication oit cooler outlet of this engine is
limited to BSC .

60, ﬂ&meﬁxew¥w%mm:#»¥—uwmea%m&reeo
A heat engme isa motor whlch converts thermal energy into mechanical
energy S AR ‘

61, Viiﬁfﬁlﬁiliﬂwﬂwﬂﬁ?ﬁﬁfiﬁﬂﬁ?ﬂ’h

An mternal combustlon engine burns the fuel directly in the engine.

62, Ffﬁ.ﬁ:#ké ( &h#i&%ii&ﬁﬂb—#ii.}: % b,
The larger. the compressmn ratio, the better the thermal eﬂrcnency

63, [EN é_tlfa SHEBELD ﬂil:b* {+3,
. Increasing the pressure makes the mist finer.

64, FANT AN =TT IRTHBERD S,
The oil. filter co[tects dirt and impurities.

65, ﬁtﬁﬁ‘iﬂ)ﬂ’zﬂiﬁ’ﬁﬂ!ﬂﬁl‘ iitrw'chtch
A recuprocatmg type of pump |s not suntable for high- speed operation.

66, ﬂi?k’t‘ﬁia L *f&titﬂ?&f?‘%ﬂlﬁﬁ%zﬁwﬁﬁ L 3,
Flush the coohng passages through with fresh water after running in salt
water. , . . :

67, ‘5&@1’{&5&9%; f&u#'aé"% L %mm:ﬁuiﬁ:i Pl R TIRL I E

Do not force the gear lever ahead or astem with the motor stOpped

68, #Llimﬂ#i‘ilfﬁl 1‘}» B %%‘8’)1?1‘4 )v%iﬁi A EENSHD,
t recommend you tighten bolts and change the oil every 10-hour-run-
mng

69 ﬂzﬂmﬁﬁﬁ*é ﬂ.'«\’("ﬁ‘.ﬁ L'C ) ?.5 o ’EE&:&%& é b,
“ Make sure-the’ fuel container-is clean and dry.” -
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70, AF TN ¥ FRAD v PADRKER D v JRBETYRT 7T LEZ Y,
Grease up the steering,  throttle linkages and focking devices.”

7L, ﬂmwmmﬁ¢?%7# xﬁ%wmv«»@*k;&ﬁ%%%;,yL
LI,

Check level and for water contammatlon of the gearcase onl half way

through the runnmg perlod

e

Clean the fuel filters and the tank at the end of runnmg penod

73. 7‘7//*- ﬂ“FﬁL—@l( t%iﬁﬂli“ﬁ%tz#@/ll /Y—-L.).') é‘i‘
As the plunger moves down fuei enters the cyhnder of the mjector
pump. o . o

74, 59T *-0)?&0) V«)biiﬁﬂ?‘:— /? éﬂ%«%'@&%o .
The acid ievel of the bttery should be checked monthiy

et

75, EMMICX Ty —RF 4 Jl«%&&‘i‘% tii%?mﬁhi}ﬁﬁluavﬂi
e LEETH DL, .
Regular renewal of gearcase oil is" essensial for the long life of the
gears.

76, O LAKSHXET 7 XL]\';J"&E@:(%TI:EKEL 6’(&')67.;

77, ﬂ& J‘rfﬁl}ﬂé tx b /fJ*’F)‘LiIJ( & éﬁﬁ#ﬂ&vm iﬂ%’n
The inlet valve opens and fresh air is taken inas the pnston moves down

T “}i*i.#vb‘lﬂ LER b /b‘_hﬂ-'ﬁ'bi")ﬂ_'f é‘ﬁﬁ‘ﬁiﬁ‘éﬂée

The inlet valve closes and the air in the cylfnder |s compressed as the
piston rises.

78, HREHEEZ | EFEAISIEL 2 LSBT E R, IS B,
IFuel is injected as the piston reaches T.0.C..and combustlon takes
place _ .

,._”,=

7, ##Lmhrb&ﬁmth%WZLIOTEZF/HTTkWL*ﬁﬂ

The piston is forced down by gases thCh are generatmg very hlgh
pressure.
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;?&0)’“ FTFRUIE R + rarbstmic@mb > T LA 2Bty ANl T

T1t_1e fuéal stroke is the exhaustmn of the burnt gases as the p:ston rises
to T.D

8l. iﬂﬂbf/ U} /f—t-J\é t iB#T MRS Y v -~y FIC
wHT 5.
The fuel injector, through which fuel enters the cylinder, is located in the
cylinder head. ‘

82. %ﬁt#r-_a##%r- B2 v ey FIA LS £ o THIL 5T
W, . '
The inlet and exhaust valve are also located in the cylinder head and are
held shut by spring. _

83, Rt RO BRI ERE LRI BN ERL RGBT ETH 2,
The function of the fuel injector system is to provide the right amount
of fuel at the right moment.

84, 2#47»1/2/?HﬁA/v7bmlxvvmﬂﬁ?DhTé 4 4
4?»1/2/Tu1/;/m#ﬁwﬁﬁTEhTé

The camshaft of 2 cycle engine. rotates at engine speed and it rotates
for a 4 -cycle engrne at half of engme speed

85, "ﬁ!lt:fi /7’(#7’7 P i’.tTLﬁ}}fJ‘TﬁAlu.i—)'Ciﬁﬂ:?‘ﬂé,
The injector pump is operated by a cam which drives the plunger up and
down. R R AT .

86, = )/%?ﬁm L'Ch anmﬂmmmzh; v't?‘i?ﬁl‘é'-h%o
The cooling Ilqmds whlch carculate the engmes are themselves cooled by
sea water. _ ;

87. h(ﬂwmr4—{w:z}/mxu/?~Lﬂﬁénéfﬁﬁnklo
T s, '
Some diesel engmes are started by compreSSed air supplied into the
cylinders. _ ]

88, WAL ‘)“7D'\7liﬂibf'ﬂﬁ*a‘é¥fén‘th AL~ ThpE
Tvid,
A contollable pitch prope!ler is made up of a boss with separate blades
mounted into it. g

89, ¥+ WF—1Iia /iiﬂ'ﬁi@ﬁ%ﬁ"ﬁ’l&:ﬁﬁ’ﬁ”&%&[% e 28
The cavitation causes errosmn of the blade surface, vibrations and
noises,
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DIESEL ENGINES \. .77 e Vave v
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Firing Firing

3

Expansion Contpression
N - Exhaust and Expansion
SCMVEREE  Pxhayst
p)

phm'c —— w TRA -
ﬁs:e“m FAEN C!’!Iinder Induction ﬁn"efmph'"‘
uthe
{a) Two stroke engine ;?) wy— (& Fowr stroke engine
R

Compression

Indicator diagrams
4y vr—2—BH

11 12 I3 141516 17 1519 20

Controllable pitch prapeiler

1 Piston rod EAbrorl 12 Valve rod 7y ¥

2 Piston ALY 13 Main pump g ot

3 Blade seal Z—Fir— 14 Pinion |SE=%- %

4 Blade bolt T~ P&t 15 Internally toathed gear ring WEH 7
5 Blade R 16 Non-return valve Aikhir

6 Crankpin I &AL 17 Shding ring L ELAREA

7 Servomotor cylinder By g~ 18 Sliding thrust block 2247557,
8 Crank -ring PFr N 18 Corner pin a—Ft—=E

9 Control valve Boft 20 Auxitiary servomotor Mt —XE-F—
10 Valve rod - T ay ¥ 21 Pressure seal [Ehy—n

11 Mainshaft ) 22 Casing r—Lwy

Controflable pitch propeller
Ry FTORT
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il

BELre, ETFLA, BELR
E#NAIC L2
E#t 5, BT 3

Eta, #4

wna, HMALTE

Eh it s, @4
kBT D

wnEHITE. T

HeiHhse

B R AA TS

how, TLHELLA
KUY ENHL, XEXEED
B oI

{X=vgwadn
{A7r=varfif{rt

—HZE AL B, BB, A
A (~5)

fREEH S, REFD
WiREEHD, FLb.

FN e e Nt

By, BRETS
T
o, 2l d

B RDBC

IR 74 v~
7~z ) —F
THEYR pe=h—NF

- raise

play

thick

hot
deteriorated

- pneumatic
-+ compress

press
‘assemble
press
drilt
pijch

ail fouted
' uil.soaked
" rough |
... burred
mughnéss
... ignition coil
- ignition point
- align

- determine

position
move *
remove

strike

- hammer

remove

. rib joint plier
.:air cleaner
.. exhaust manifold
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Iy rAkE «-engine
BEI pAEDL, (RXEES - coat

KE{¥n, BT5 < enlarge
MELEBT ireset
L TRD Lo iput
#4, LE» Cooeropush
ANTRT— -« alternator
@232 (SH#5) 2 revolve
Wizt 5 (243), Zfl¥5 (3 rrotate
+3) n
B4z, RLOE—A >} " torque
& ) _“éli::ratches
PEPLRTT. ko7 RTT unlock
mizv, Pokiz U

Bz, B2 EH HOOA  tight

Lol ' hardened -
KTt} 3 v shape
mi O t:tf‘)f.: T grscaked

B8 3¢ wec T icaking
%%fﬁﬂ)‘&. LI HPUHIE2 - orimp

BN LT excessive ‘
Stloey 2 1o gheet metal snips
2D /o et o0 Thacksaw frame: T
E#LI: ~* i 'pverheated

(i &) AL i gngage

H—KAATTFN AT Lov— ~ itcarbon scraper
HA—RrTZ “« small wire carbon brush
Hhi Tk e icam shaft
- R AT AN SE tap -
s T L gxternal
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P N ERe CVAREE it = T- 3 (R A
Boitd

EOWN

sy, HRL
FrTVI—

gNma WY hT
73

T AL Tﬁ‘m&. m%’k. ?—."h.
wis§ b R

Er 2 i ﬁ%a—pzt;?g;. B
gear puller
B collapsed N

75—
(i, LIZARK |
wﬁﬁxMMWubm?”
(PR F

SIS FY

QizA, R

CizA TS

HALTE

PZwFFTRL

75957y r—Tr—}
279 F LN —XRTY 2
97/9%@#

7 DZ t'/)\/-?—
HigtL e

Bt R e

ata
MIDIRE, WY K<

K. RE
REDH B, FREY
REDbH 5, TRy
WET 2 L -

‘. scored
T o damage//mar T L
 tight
"clﬂhe
A 'Cérburetor
" break off
":'cu‘l‘.
::_clean o

_ scormg

brittle

.+ . socket flex handie
. 12-point flex socket
. pits
.. concave
i .- assemble
. clutch disk
: ¢!_utch pressure plate
- .-clutch release bearing
- crank
“¢ross peen hammer
f bevef_led
- .pdrtable :
. :-aligning bar with roller head
...ream
- 1.4 defects
;- defective
faglty _
. examine
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BET S -~ oootest I R N A
(L 7ctk, BIRWHPLT)BUE:. - tempered

DL o

ZLAZOLR " snug

TTEWB, SLAFE py

Idi, EEXEXROITR knurl

bt _;b_}:eak

Chhiz, L

2R =Y g Rt (HAS
HE)

“broken
FEoE Y

wécﬁ:mbinét;ion box and open end.

.’:;fﬁbbgr mélliat '

T LN P

FHRLLBW . umming
gA%ﬁent.fA%mwéﬁffamm@:_
aH + “nlook for

ZUTH, #ing .+ ‘cracks

T s - -avoid ing
TIF5, BLT3 ""‘iowe'r

LB . support
#LAL, ARS insert

av 1 bust

2L TRY - rusty N
BUTHtIT -7 " 1ead fouled
o, Hrizw “cold

CIERBIEH “ C clamp

Py I RAY - v feeler gauge
Lo Diihad, WCT3: tighten
Lo, €45 hold

WHn, EPLED - tighten i
3114 o -+ repair

s i.1cheek Rl
WD, BT S e inspect for
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yYyry=~vkFvoF
Y=~ ¥

HE2ET

(Z+ %) TRHELITFS

Lo, Hhddal
PRy 7 X
27Ky 7R

KIE, WED
Tilize

D _
+2215, Hid
Ti5. WS, BWETD
T aE S D
P A
RIEDF I A4 r5—
RPE@F T4
AFTY Tk =2
B, B

AsN— i T .
7\)\‘1- )

2-‘7’4’ Fosre—
T

S L HE TS 1E S

TN

FTORLTY

FRAE e e

ke

BH, FBERTHY

TRYEL S, 3TRB3UTT). -

: eylinder head wrench
:cylinder head
" - socket universal drive joint
<1 jack '
-;..clogged
-+ regular 12-point socket
. .-...- 12-point deep socket
wEitir s, BETS o v
' - hydraulic
Ty .perpehdicular
. vertical
.-install

set

.- gap bridged
< stud wrench.
... stubby regular tip screwdriver
ST stubby phillips screwdriver
- :1, steering wheel
gt
. spark plug
.opén and wrench

slip
silde hammer puller

‘worn out
- frayed
i - scutfed
TOM‘;T;; Lot b oot - abrasive
1. scuffing
ci-worn
-+ accurate

. alignment
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By L

LNTAF—F
BT S, A9A
kvIWrrRyF
ZEENL, LhdHae
BETD. J8$08DD
kv g
VYory PRE~-FL¥F
e, Winhd

Fixl:l[22)
N¥obd
il
L
p3pUTioEes
pAS /b 7]
e B,
i ERT
L, EWE%
RRTAERED
BALL 2z

B

T2

T ED o

BT 5

en.ice ]

HEME o, HE-T:
2ET, BHER, 1/2-3/8~
2ET ()

2ET (1)

2ET (R27)

Y, EET Y

" aligned
- self starter
- select
. starting punch' © <.
~- plugged '
plug
“insulated
-.socket speed handle -
© . pour |
. outer
+damaged
: damage

‘damaged

i diagonal
- cold chisel
. make sure
© punch out
=scorrect
“fluted
~"carbon fouled
. carbon
- adjust
- . .s’adjustable
MnT 5, BT, HALTS

adjust
-deposits,/sediment : ©

i stuek
- socket drive adopter 1/2 in
. shart socket exttension.

= long socket extension
" . sticking ' s
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TEVF
Tl Y
A7

Foxry—

BRT 5, MY 3

TFID, BYL T, —

RTHw. =

() —=)TiL LT 5 REBHS .
FLRITL=% et
FiAraEar—~F—
F4 7TV e FEY
FsAvrr¥y
‘AT YN
WML

HRiba e
X T

N KO /R 14
Rt RLmY i
REIF & B 2

ML 3, (R mEE) 2%

Eodka
bivRiyvaw

Ry#5, B3, ke, BT

W 11 3
ROBTFLOTES
bw?by%'
ROy, Yokt
BIELTH

45, &, 1220
¥BH2 B0, adds

.- socket sliding T-handle
it - in ‘

stitable
radiator

- check

uneven

L ream

- disk brake
distributor

- differential gear

= driving shaft

‘1/4 in electric drill

» . graduated
RE, @99, 12, wa®H D . unfasten

. specified

: sharpen
-l.grind
* . clockwise
~ anticlockwise

" close

" convex

* transmission

take off

" attach
* detachable
. torque wrench
" concentric
" calibrated
dit
él‘udge
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HEED .
&iFs, 1293

ol TRTALA, 26

LIt 5, EhHiZTS
oMt s, ~iciieHd
#2, 251

~ AT L

T
2=FN7iAv—
~cEhdEL{ B
$hERD

falb Doz
hit¥LFod-7z

AT THD S, ACTHERTS
hiTikha

htodgifi:

(FU) Ay
hiffe, WirA
~DipAREERETT
~DRKT 2

DHCEY

~DE e

~NhtEHl, hLEWHHT

PSR
~DA R, TS
ikt s, szt 3
RTiGLs: ‘
s, WMET5, W2, BD
EERD, OB '
it

o, BT

" lubricate

‘ - rﬁeasure

- . inner./internal

chuck

- smaoth

S
grasp

keep -- away from

- -diagonal phier - - L L b
. ..needlenose plier
. gap
~extract
. tapped S

stripped (e.g. threads

- SCrew

screw

-+ threaded

... twist drill

- distorted
;hnbou

: zteét = for
. jab saw” -
~unplug

. Unscrew

disconnect

dmm

" ash fouled

strip
'\':disengage: :
“.lljélease 3



{thskCiHiL:
[3hht, MOMES
Ny FIT
RAATS54e—

Ny Fl)— ' g0l s

sy '5"':") 754 v
PV G al VL o )
ey, HRTs
i WA
DH A
Ea—ZNT 4T~

s - tail
EHEHLITD  ornns an
[ ¢ .:::;)"}‘5:: RS
w
Fr)TRIDD
¥Ar»

PR Y737l yi—
T

1 ey
IRERE, Yih3,
IR ]

K<, (t;—X)#m& (7f““”

AN A o
HEHhi:

RIER
Thr s

-:splash fouled . -
114
i+ soldering iron
.t vise grip phier
..~ battery

.+; battery plier
plpe wrench

. detach
IEN 3{-33,";&45. : e on
& l;lﬂi"l\'fé’hf.?:“lt}flj e

pull
wa rped

.. fuel filter

- ;-standard

« i reface

.. open

' fatigue

et

~ " piston

| "“¥ing compressor
* doop ,

e i;regular

R TT

biow out

e oo o blocked
HEC, DD, ﬁA%T%
B, & . Gothny e rae
BREnI, év‘i.:,.:-,:;,.: e eand

plug - in
carrosion

..~ corroded -
- inaccruate
..i::reassemble .-
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MUREMITS (2¢O
BUT 225, B2

M3, WETS
V~A b
T3

;7 LEPTE, B, e

R RTN I T A

Tr—%n47

Tv—(2AS =)

Tv—%F4 =27
AT 5. BHET D
774x—
TZRAF 9T nr2—
DFT A5~

FumFi 47}
74
~Z A, LiTA
NCARE, RDBWI
EEDEA
i3I0, FU. BBK
PRI LT
—ARPFrTTFAX—
Ky Z2 AR F T 43—
R rnrse-—
HA ¥
b
OFF 4
Midts7z, fakbhs:

‘rebore - ST e
reinstall i

Serefill
- Y-belt
. cleaning brush
" brush

. li:l'rake spring plier ... .

) o brake pipe _
brake mastre cyhnder,. o

bra ke linilng

© i disassemble
i slip joint plier
;. plastic tip hammer

*reed and prince screwdriver head/ ph!l-
.. lips head screwdriver

- —propeller-shaft
. _paraliet

1.d:ents

 pitted
,_i_ufhandy
‘;_dust

_ protect

_ ‘hose clamp pller i e

screwdriver socket

-+ ball peen hammer

- point file -7

- center punch,/dritt punch "

. standard screwdrivér - T i E
- bent PR

WA 0 ¢ fantz, albtAz s o Ctortuous
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s
mwa
-2

ﬁﬁh?b BOTE
$7T<&.ﬂﬁm"“!'
75—

e

LTS, #B%ﬁ&f

b b1k, wEmmnr
BT, B3, miEses
BuTH)DES

WY, #i9

ARV

L E AN L} § A

#HuLiFs, LTS

b¥d, BN 5

. S
WiLTw3

Whay

tan
ErF—L¥Fi

ﬁlhT&(ﬂL#ﬁ&E%*&
ETamT 5

vxu,mm

LT eI, B
>
Phbbn

AL, Mk
WA, hlh
WA

WEH

180, Ry 2T

-.; - bend
;- hook

" straighten
o straight
mutfler
" round _
‘::’round off (e.g. the corners of a nut)
. _j rounded
o :turn
N “‘('g“rind off
i
. ‘standard length/douhle offset box end

burned {out)

it

‘replace

leak

leaking

leakage

brittle
adjustable wrench
quench

flat mill file
file- -
tapered
soft

high grade
distortion

" -loose

loosen
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wEht, HiRkEh
Hhiz, &lehwn

b, fFT 5. HlFT 3
FvF=t

) —2—

) —7 (FER)
Minani, Esidbn
6Ky 7 2 '
6AAARV T
6L F

FWOErhE

Minse, W, HRLR
Nt VUHNA-R
A, #AEH, A0 E
~%ohts, FITARS

.. contaminated
wodirty

read

¥ sacket ratchet handle ' a
_ " tapered reamer -
_ adjustable reamer
"_'j'd:sconnected _ .
“regualr 6- pouﬁ socket':ﬁl o
;:6 pountboxend h
~allen wrench ;
" cotter pin puller
 split
".cracked
fﬂws
'glet at
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10,

11,

W7 4 ik BB B,
Cooling fins radiate heat. : -

hnsm777/}u.xiB74#—nw&ﬁ%T&
These brackets support the stabilizer. bar.

iz, Iy —-nRhEBRELE LY,
Dis he test the radiator- for leaking?

- m'{_}l’-}."f I’E‘\ ﬁi(mb"ﬁgé;&.u ’

Dan't tighten the wheel nut too much.

. BESTE, FRRERICE#NEELS.

The universal joint transmits power to the differential.:

FS4TY=F i3, Yo XX IS ERERI 5,
The drive pinion turns the ring gear and the housing. :

AV id, BROETHTCIHKRT 5.
Petrg| vaporizes quickly even at 0 degree centigrade. -

. TRTHIRE, a"D?ﬁhTﬁU\féthL&<'Cl;t’&'f:’::w

You must wipe and clean all tools with this rag.

Xr 7Lyt BRALFV ) 2EES,
The carburetor mixes air and gasoline.

Y=7 AT Y vt hf —naRlicfnTing,
The leaf springs are beside the rear wheels.

TP F 4L aF—ar T o3, YOl F0E A4

3 — 2 =D T,

The air conditioning compressor is on the s1de of the engine or opposite

the alternator.

12,

13.

14,

FRITV—FiE, B4 ~NORBRHT 5.
The disk brake is behind the wheel.

LOMRIAND, ELHBADTLE I M
What is wrong with this ignition coil?

R BDRANA—I TS IDE EHEADTL £ 7
What is wrong with these spark plugs?
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15,

16,

17,

18,

19,

20,

21,

22,

23,

24,

25,

26,

27,

28,

o4 F=raraf{iE, ¥ L’&:Hi‘t.ii?:rﬁ;’:cu@ﬁ' .
What has to be done to the ignition coil? - ERER I

%3, BERAEPLERLZITRIIEELWTLE I
You will have to repair the faulty connection first.. -

iz, cat4nz4ns— %ﬁbh@tﬁm*&%?bjjﬁq_.

Should | replace this oil filter with a‘new one? = O NPT

IEESHE, 740 FEMIERMT 2,
The resistor restricts field current. : . ~

?X77V—#ﬂ.mﬁt~ﬁtﬂﬁ#ay:~?#'
The brake disk rotates with the wheel. =<t o

L X N f?TV/v&»AﬁfffmﬁLﬂwaém v
Please set the jack under the differential housing.- BN

4277 —it, £ /7-[-1%*4%{35&1‘5, Lo
Injectors supply the fuel to each cylinder: Sty o

ST PFrREWETHICE. 7154 EHAT 5.
You must use the feeler-gauge to-measure thevalve clearance.

By H—=T—4hit. A TERL
The rocker-arms open the valves. - =

FDFLNE, BHIOP LR P UTHENTEE B,
Please pour that oil into the engine through the filler:-hole. s " ¢

EFOKT LEWLTTE N,
Please press the button.

KRTHELET S,
Friction produces heat.

992 20, MEORTLREF S, 0
The wax pratects the body surface o_f,thg car.

ARTF4 yTAy ik, ERRVERLAE R, B
The connecting rqd pushes up t_he_piston_. -
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25.

31,

32,

33,

34,

35,

38,

3.

39,

10,

41,

43,

FVELEYZRBWRDELS, .
Where did | put: my screwdriver?.. .

=75 —~&, @REBHOES MW T WG,
The muffler is usually towards the back:of the car.

ANFR—F—iF, o TN —DERERIT L.
The alternator.continues to charge.the battery. -

V¥ A= =3, EB2EEHET 2,
The regulator controls the charging voltage. - ..

BHT7 4 23, NIRRT,
The cooling fins coal the cylinder. -

Bizll, 74X =TT7A4A V25 EHNTEL,.
You can cut the wires with the slip joint pliers. -

Wi, BEMERSTS. - S
Sulphuric acid damages the painted surfaces. .- ::

M, YA AOBERERIEED,,
Catalysts decrease poisons in exhaust gasses. . -

iz, Dr—F=RrTEARLE UL LAV,
He will have to disassemble the water pump.

BANAEERE , Ny T =oALl iedn.
Discannect the earth wire from_the battery first..

o—F—i, SERELETA -G 5.

The rotor distributes high-tension voitage to each wire.

i, BHy v bk BRI S TR kv,
I will have to drain the water from.the fuel tank.

VAL MR, ANF R —EHHI7 r o 2BEIS 5,

The V-belt drives the alternator and the cooling fan. .

V=Fr¥¥vit, Vv 7rF¥reMiifa-Twd

The pinion gear.is.engaged with.the ring gear. ... . . -
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43,

44,

45,

46,

47,

48,

49,

30,

51,

52,

53.

54,

95,

56.

iz, AP SERA RV ERTIIRHC2HY 'C"i‘a
! will extract the piston pin from the pistoriater:i: i @ i =

oA TR YIILT TR,
Fill up the tank with gasoline, please. -

AN PRI -1, TREREILD,

The alternator generates electricity ./ -+ swowinn winmnily

BMDLRATLR, 70y oL FEEDS Y

The defrost system heats the front window shield.»: «raigi

FAay kD, FHEOMEDPATIRET - 7

Could you please hold the other end of this tie-rod?:} i

A= SRR AR T B,

The spark plug ignites the fuel mixture. i aie =il vy

AT FIEBEESA AN —LERALTTFE G

You shoutd carefully insert the ‘oil=seat into.the housing. .

Hictit, 322 PB4 PORBERELSE Liztr,
Did you inspect the condition of the contact-point?: . 22

R AT Ak T A o S Fa)_tluluﬂ‘fﬂ'}"C'Féh

R et

Install the carburetor on' the intake-manifald::

MaATLE—13, HEBPELVIIRT S,

The emergency brake keeps the car from:moving:: = .73

WE 2 v &L 3’;“%7/7‘2?‘-}5_1:11'6 t#’t‘ébo

The hydraulic-jack ‘can lift heavy trucks.:

Hictzid, Mo FPICREMTE LD A
Did you lock alt the doars of sthat-car?; i ihr ke o Svid s
F224C, Lot brEhsRETR, Eos

Can you loosen this'bolt only by hand? = i i i 1

TV ANIE, P STRTOUFSEMTT 2.7 75 <
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57,

58,

59,

60,

61.

62,

63.

64,

65,

66,

67,

68,

69,

70,

AL, BRiBEREDEHE S,
Qil reduces friction.

NF—»R7) v 7i. 77— #—%#’#F?‘T%’u‘
The return sprmg releases the brake:. i oc oo

a /:97 I~'t’4' ¥ t’&v’x I~ QEa2—fHLIMNALELLES,
Drd you remove the contact point from:the distributor?®:

ﬂdi Aﬂiﬁm%ﬂlhiﬁf 508610 ’C*‘h
l wm assemble the transmrssron today

ldmm‘}‘f w I~ %, 7-7-.: v b Lﬂ')ﬁ’h"("Fz‘-Sh
Attach the 14mm socket to the ratchet handle. -

5&f ‘i 7.7;('7‘ /7"/7"‘?\_7)/\4‘ 7.%[3]”“‘9*1-31_*‘0 7
Can you bend thls prpe wrth the plastic tip-hammer?- *

i&‘li Tﬂfﬂlﬁﬁ‘%lﬁ< 24" 'C"i“a
He is gomg to brush all the wheels.

axama 34»%%$Tm‘
Excesswe current burns the ‘coil.-

7 4 —-t:‘rbmﬂ’&ﬂ{i ﬁkt,tch'ﬂﬁz Ao lTED,
Dresel gas can burn wrthout a spark """ K T

%@7477sza»»¢;xf%ﬁk?<h$?#
Cr:uld you carry that differential housmg?

flsfi AR=2TF yﬁ'?“fﬁﬁ?bo tJ JJ T’To
1 wrll change all the spark piugs (RS '

L, ?me'ﬁiﬁm%ﬁtiﬁbmi’mi’ t‘:?:ch
[ must check all the electnc equrpment

?%ﬁbkli TR EHRT A
Coolmg water crrculates mslde the engme

ﬂdi /') /7—-'\ w }-E'ﬁﬁi!l-'ﬂ'é'i‘i) U/ g P
! will clean the cyllnder head N
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71,

72,

73,

74,

75,

76,

7.

78,

79,

80,

81,

82,

83.

84,

i, BRRERLEZOLVTT,
| will close the air valve.

EX by CRARASERMT 5. 0 A
The piston compresses the fuel mixture.: ..

SRR, SNy F Y~ ER|BREFDG QL - L o
This wire connects the battery and the:lamps. ~ . «yoonr aon 50

PeAM RIE, ZEIERBLAREED. oo s
Exhaust gas contains carbon dioxide and water.. i i s e !

BESAGHAMHCHENDSEITLLEIS - 70 v
The customer will come to pick up his car.on. Monday

COMARABOLBE, LRV TW S, -7 T T
I've been having this trouble since last Saturday..: ¢ e oo

KA 2 TR EHFLLITRIZE BV, SRR TR R C B S
You will have to wait for the part till Tuesday.: .7 oy oo

aylu—na=y MIBEKOTIZH D,
The control unit is under the driver's seat. ...- .. . o

HElBERABCOWTOBHENHER-T i'#‘f}‘o EHB A

Do you have the service manual on transmissions? ...

Frwie—Tb—MIZFvFTFRI 754 F4 AT,
The pressure plate pushes the clutch disc against the flywheel..

AGGRE, MBIEEXLA{TRELEY, : R
| must order the part after lunch. - ;"o 0 oo snaaes e

Bt P ERFTEDE Licdy o L e
Did you tighten that bolt by .the spanner? ... .0 o oo ds fuen

R ESEFIONY X 5y FTT, TSN S S
This is a gashet for the exhaust pipe.... « oo = nimw mrelon)

LAz, WREALY 4 0T7TTT, o s
This engine has four valves per cylinder. i «: .ihn i 0w fie |
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g5, PRty FU—D (=) EWEEDEE :
'Ehe earth wire connects the negative terminal of the battery to the
body

%.#*TV?—ﬂﬁﬁéﬁﬁt—%Liféo
The carburetor mixes fuel and air.

87, ¥x 7V f—-ﬂﬁﬁ’a‘: u:.:tmcma o,
| must adjust the carburetor

8, 27w FET7FAHA -—)b@t#ab&jt-r\tcé Vi,
Ahgn the center of the cluich and the ﬂywheel

89, *rx« ¥¥a AR < 0) EE‘FT,
The suspension allows the wheels to move.

90, EX LYY FEER bY@ EHE,
The pnston nngs are around the plston

9. ﬂiihmiﬁ’%lﬂ}‘c‘ﬁfiﬂi‘év 6 'J 'C'é‘o :
| will repa1r this car at the workshop

%f77$zbz4/+uﬁmf fwﬁ(ﬁ)ubéo
The magnetic sw:tch is behmd the starter motor

93, ¥4 F7L— #W\—iii‘iﬁ:hﬁﬂ)mkééo : D
.The emergency brake lever.is beside the drwet‘s seat.

94, V3. 7 TV —-/\-lilllﬁ!&“ﬂ'}v\/ g /a)llilL?J 3.
The shpck*absorber is between the hody and the suspension.

5, AX (E) gz n—anbl b,
The ngise comes from the engine compartment.

9%, ~TY 77 —F—i3HROTRFNNTT,
The bearing puller is in my tool box.

07, 5pxFi3WHT 7 O (EW b b,
The radiatqr_is in-front of_the cooling fan.

B, 2327 bEA X PRFR Y a2 OWMIEH S,
The contact point Is inside the distributor.
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gg' &%ii‘iﬁﬂlimq"\-]\%b Z o Pl (AR
. Fuel mixture. goes into the combustion chamber

100, BH7 737 P2y —DEIRH S,
The cooling fan is near the radiator. -

101, EEERHIMET OB H B, o .
The tachometer is next to the speedometer. = "I~

HepSe el RIS MDLARIYL Y R

ROy ETen St T ona Satnin sl

102, =727 ) —F—3xc7Vvi—-DEizHL,
' The air cleaner is on top of the carburetor.." Sero T

103, +—Fw }FRZ —tiﬁmmrf)_tk.a"; Z:
The circuit tester is on that shelf, : :

104, HHKIES P2y —~R Zu.
Cooling water returns to the radlator

105, BE IS A IRGUIRIES < :h.%'C‘L.t J.
That customer will give a call at mne oclock S

106. #B4kiii l-ﬁtﬂ%&ﬂﬁf&lﬂﬂﬁﬁi?ﬂ\
Can you repair this transmssmn before noon?

107, I‘Liix_@iilli%‘“ﬁi'ﬂ-%i 6’3‘7‘1‘&*61‘1, 7
I will be able to flnlsh this work by tonlght o
ey v :-\Q“‘:J";"-' .
108, %Wﬁf(mliﬁﬂh'ﬁ»@gvﬁ.a ' :
That trouble happened’ during-the summer holidays.- * " o
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51k
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WikiBisH
Eiion
ik
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RS 4= S

- zinc coated steel sheet

- arc stabilizing action - -

L arc air gouging
~arc strike

arc welding
arc welder

“flash arrester of acetylene gas -
- carburizing flame

acetylene gas = .

- "acetylene gas generator
" acetylene cylinder
. acetone

pressure regulator

" pressure vessel
‘backing

argon arc welding
safety holder

© - undercut

stable arc

- sulfur cracking
" inert gas arc welding
~ imenite type electrode

flash-back

“weaving bead
-backing
- backing strip
- penetration bead
. .- penetration electrode
- “back chipping
©* manipulation
© . permanent strain
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i :liquefied petroleum gas

electroslag welding

- engine driven type welder -
.brass

stress

:stress concentration
' stress relieving
oo tvstress relief annealing i
A—=RFFAIRRFVAM.
o .overlap
-~ temperature
. groove
. edge preparation

austenitic stainless steel - .

- root gap

lap loss

- lap joint

load
one side strapped joint

- one side groove
i - reaction
.- moving coil type ", -

moving core type: " -

-.corner joint

inflammability gas.

- caleium carbide
o tack weld

reducing flame

..~ full penetration

- gouging

" gas pressere welding
.- gas cutting

;314



H ARG
# Rl

#ximﬁ 1‘ Vol

R i
Sl
2
BRIE
AR
FEOT A

it AL V

PRI
gNRXR&
K

Wt

MO AL

ity id

HRtRE

8l
(RRFVRT 7
IR LIsh

Yl LA

7N == 7N
Tv—%

7 v—2H8li
774 v XIERR

T
et
REGDHIHE

RRBHIES

¢ - gas generator
;- .gas welding
. gas welder
- .gas welding rod
.. gas pocket(blowhole)
., .leg length
.. moisture absorption
..-lack of strength
...allowable strain

polarity

: allowable stress
.. noteh
- back~fire
.. flash arrester
+1. reverse polarity
.. reversely straining method
- .- back flow
- welder qualification
... fish eye
.. friable slag
-, repeated stress
.repeated loading
... cleaning action
- crater
.. crater crack
- glinder spark test
TIUETAEE o o

ve,oo gravity welding
BH L A RN

- shape steel

.. clight gauge steel
-.cosmetic welding

-, repair of defect
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iy

© -grinding
“ polishing
© site welding /field welding & ' -
- steel SR

hot crack
hardenability

“hard steel
 backward welding
“~shop welding
- high cellulose type electrode a
“restraint ol

structural steel

" " high carbon steel
" high tension steel/high strength steel
*“postheating .
“AC afc welding
© - fixture
* corner welding
"< mixture chamber
" “alloying element

alloy steel

- “final pass
- usability
7 oxidizing flame
- acidity
oXygen
~* oxy-acetylene flame
'+ “oxy-acetylene gas cutting

METEFUHREE - - " oxy-acetylene gas welding

the rest electrode

. i residual stress
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© . €0, arc welding
- humidity
- 'strong vice
- concentrated stress
“duty cycle
i cylinder manifold
" shielding gas
- magnetic arc blow
~jig
- actual throat depth
+ :automatic arc welding
“automatic gas cutting
* - (automatic) voltage reducing device
* gravity welding

drooping characteristics

" - touch(blowpipe)
“ hydrogen

hydrogen embrittlement
hydraulic back pressure valve

- stud welding

stainless steel
spatter

.- spray transfer
* spot welding

fillet joint

-size of a fillet weld
slag
+. slag inclusion

size accuracy

- :straight polarity

bronze
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MRS .. - -.. .inspection of products

Grs . drag

il e : +. cutting tip

UrE .~ kerf width

XA . - adhesive

Witk 2o+ . brittleness

kL o forward welding

EHBT — 7 K - w oo full automatic arc welding
& layer

#iE < oo oo plasticity

iR I . o plastic deformation
vYY)e FoAf4¥ - - . solid wire

48 S _ .- chisel .
I & Tk iE i -~ = . - .vertical down welding
s bEinE ©o . vertical up welding

7 . .end tab/run-off tab
tha .. deflection

531 &) : -+ . .. carburizing flame

Bfk®mw . .- - . . .. carbide

i 5] ... . -carbon steel

RE LR < - .carbon equivalent

BH carriage /traveller
FALr—D2 bk ~. .- _divergent nozzle

MMIETE ..+ - . elastic deformation

Wik A Mia - intermittent fillet weld
FEETHRIEHEH . - . titania type electrode
FollorInre - chipping hammar
TRIiGE ... . :staggered intermittent weld . .~ ¢
it R - .o -neutral flame i
fhex _ oo .o cast iron

ILTRESE - DC exclusive use
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. butt joint
‘butt welding
-joint
. -joint efficiency
-+ tungsten inert gas acr welding

low carbon steel
constant voltage characteristics -

T joint

proper welding current

- iron powder type electrode

iron powder titania type electrode

~'iron powder oxide type electrode

electrically heated iron
electrode tip
electrode wire

- magnetic contactor

toe grack
burn through

- fusion penetration

depth of fusion,depth of penetration
lack of penetration
poor penetration
stepping method

- drag
-, drop transfer

attachment

-ripple
fusion welding without filler metal

-mild steel
. overlaying
- secondary flame
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secondary cable

: ‘nickel
''viscosity

- efficiency

+ elongation

fall off
'detachability
bare electrode

' kindling temperature
semi-automatic arc welding -

- semi-automatic gas cutting ©
‘soldering R P P

face shield,~hand shield
flash,~burr

pipe

" tensile strength
- tip

" tip cleaner

- specific gravity
* strain

- straightening
~are welding with covered electrode

fume
normal flame

. bead

bad bead appearance

. underbead crack
- pit

peening

-pinhole .
.. fish eye

320



HETAY

g7y

PR
7577 A
7Y
Fa—ik—n
FIER?Y oy b
75 XYl
~

s

i Hia
HhfEEE
V3o

#
Rso LT3
ROEFE

h AR o

ke

MIG %1%

cored wire
corrosion

recovery

-+ flux

¢ flange

- -blowhole
- - plasma jet
+..plasma cutting

edge
stiffener
sefety goggles

- repair welding

holding angle
flame

- manageability of the flame
- flame stability

- positioner

.abrasion

..metal inert gas welding
¢ - .density
. butt strap
. dislocation
- leakage
. brittle bead
- hardening ~quenching
: : annealing
-~ normalizing
- v tempering
: .- lack of fusion
- . fusion zone
. melting point
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1 dissolved acetylene

2 welding booth

Y welding metal
“weld flaw ~weld defects
2 walder

"+ position of welding

TER

L Mwelding sequence
“iweldability
~*welding procedure
‘speed of welding = *
' welding bead
" -welding spats
! welding ‘sleeve -
iwelding gloves
R welding apron
! <t deposited metal
> “deposition efficency
- rwTreinforcement
- preheating
T lime type electrode

~r

g " “power factor

Wil & TEHET ““"double strapped joint" - © "

fa i ¥ Iy - ‘theoretical throat depth

N F = R ! rotile type electrode

nm—FMIHE o root gap 5
N } T vl Feroot face B
n—FHh st iroot crack T B
Hrill#in wricold erack RN
A% © i o brazing filler metal AT RN
A% (55 1) - i brazing i
7ATTTL Dl P wire brush kL
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10,

11,

12,

13,

14,

CUMC TR AR EMET 5.

Check the tools and eqmpment before startmg

 BERUTLFL BRI 20 00nE ) Brdithid e bin,

Oxygen and acetylene cylinders must be ﬁrmly placed.

. BEEREL-2NEET 3.

Fasten the oxygen cylinder.

ISNT N BT~ 27 MY 5,
Open and close the valve one or two times with the valve handle.

LR LDCIES D7) ROFES LWL FieF B,

Make sure that no dirt or grease is in the nozzle.

. BB LIE S ILE B LAt

Screw in the regulator to more than 5 threads.

. TAR—REEERICERT S,

Connect the rubber hose to the regulator.

E#ZEATR—RNIEC ) #kEHS,
Blow the dirt out of the hose with compressed air.

CET RER—-REERLT, RVUAARRET S,

Connect the oxygen hose first and make an injection test.

Fhbt, TELFL - F— X%IIK'HHTZ:a
Then, attach the acetylene hose. :

W DWGEBRD N FANDDBATWEE L AT D 5,
Check that the handles of both regulators are loose.:

PSWT o FT (BB FeEML,
Open the valve with the valve handle.

MHIEI NS 5, (8% 1kg em?, T F 1 0.2kg, cn?)
Adjust the working pressure (oxygen lkg/cm?, acetylene 0. 2 [cm?)

LTAKRTIER S D AW E T~ 3,
Inspect for gas leaks at each connection with soapy water.
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15, -

16,

17,

18,

19,

20,

21,

22,

23,

24,

25,

26,

27,

28,

ANDREFAERE W EES,
Blow out the mixed:gas in the hose.:

Tt%vyﬂﬂ7mAyF»%%1EE@Ta
Turn the acetylene valve handle about one turn.

REI, MEEPLEMT 5,

-Next, discharge a little bit of oxygen. .

EFictn7e 54 # —TREIEKT B,
Light the torch»with a lighter-held in your left hand.

KRBT s

Adjust the flame to neutral ﬂame

#Zﬁ%ilff'#‘n

Extinguish the gas flame

fﬁ‘:‘i"f-l:-f' Ly T ERIL. ?ﬁ\.é‘t-ﬁ%%/\JDT’E‘lﬁ L3,
Close the acetylene___va_lv_e first, then the oxygen valve.

g%#%rﬂ L.'z’o REREENETE S

Close the cylinder valve.

BRI A2 BT 5, L
Blow out the residual gas.

BEIREFSICSBLETHEDAZIATV S,

Oxygen is charged in'an oxygen cylinder under hsgh pressure

MRS A S £ CRERKSETLES,

Oxygen ignites when it comes in touch with various kinds of oils.

i F A 1400 Ll?mfﬁﬂﬁl-i?c'ﬁ"é‘ 532&,
Oxygen miist be stored in a place lower than 40°C.

TrF L il ~NaT7 L /L. ﬁ?éﬂ.‘chéo
Acetylene is dissolved into acetone in a steel cylinder.

TeFL -‘/.”é*-%%#iféimﬁ-‘ﬂ:-z-’ﬂ‘jlf THHT 2,
The eeety_lene'cylinder must be set upright when it is used.
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20, EesModgifkOo@#eEcd., o 0 o n e Ve
Long continuous operation causes over-heating: ot the tip. .

30, K LLFTHREMERTS,. SN
Heat the material until it:is bright red.: - - v coioms Lo o

31, FERE{EREE L7 EMNE, UlREES KRBT 5, g
Open the cutting oxygen valve.quickly and discharge cutting oxygen.

32, WEHRRAL S —E X+ TEATr—TNOREEREN S, :
Inspect the electrode. holder and cabtyre cable for,damage.: i . :

33, ZWRER AL v Ft ] L.’:co'thé t%ﬁﬁhbfﬂ%—&%iﬁiﬂ
v FEAILE,
Turn the primary power swntch on after checkmg that the secondary
power switch is OFF. . .

34, THEE> FALEE L, BHEET LB,

Turn the current selector handle and select the welding current.

5. T—7 BHEEERTR s TRES s, T

Thtla arc Is generated by tapping or scratching the electrode on the base
meta .
L L i

36, 7— 27 BT I C HEBET B, S
The arc length must always be kept short.  ~ ~ = ° " °

37, BT — 7 RIBIBITFESREICE LY, _
A su:table arc Iength is about equal to the electrode dlameter

38, fHTIFIETHEEZEC,
Join the Plates w1th a tack weld

3. FoEYINyeTHIIIRF7RANy S EIED5, .,
Remove slag and spatters carefully wnth a chlppmg hammer

40. »o b, LeXfiilinarhzEnTic, T
Always remember to use protectlve shlelds “ T
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1(1)3'388 _ 11(); ten tf?ou;and d
L000. - - 107 one hundred thousan
. 1,000,000 . - . BA one million
10,000,000 . . FH ten mitlion
100,000,000 - ..+ 14§ one hundred mllhon
-~ 1,000, 000,000 - - 10{E one billion
SR (Y. K. one thousand miffion)
10 000 000 000 : 5 O HAR ten billion
' R (U. K. ten thousand million)
100 000 000 000 Lo TR one hundred billion
EETIR (U. K. one hundred thousand
N million)
1.000.00[),000.0[)0 Coe 1k one trillion
T {(U. K. one billion)
1, 2, 3 S EMN positive numbers
-1,-2,-3 R negative numbers
1,3, 5.:7 34 odd numbers
2. 4,6, 8. .. AR aven numbers
3.5 7,11, 13 R prime numbers
1si 1ith 534 cardinal numbers
2nd 12th. ik 2 cardinal numbers
3rd 13th HE cardinal numbers
4th 20th ., R cardinal numbers
5th 2lst FE cardinal numbers
6th 30th . & cardinal numbers
7th  100th L cardinal numbers
8th 101st gﬁ cardinal numbers
9th 1,000th R cardinal numbers
10th F¥ cardinal numbers
S - cardinal numbers
0.1 7N zero point ong
. 0,01 N 26ro point zero one
. 0 001 AL zero point Zero zero one
Lo . jll-'i}. s plus sign
= e ME 1w minus sign
+ - L7 B R e 4 F A 5plus or minus 5|gn
DD el R muitiplication sign
ST ‘BraEit s division sign
o L EMRS infinity sign
s e R slash
LA % 1} triangle
ke SR i % right angle
R - MAHEOMIES  modulus bars
S FRODZIZDRE  therefore sigh
‘:5\9-.‘_ (#L7r-Z) parentheses
E Ko o brackets
= %93 (4 2 —niE%)equal sign
* AR unequal sign
> KRy greater than sign
4 X DES less than sign
) 132 kE%  much greater than sign
L EI T perpendicular sign
a=h aequals b:aisequaltob
a+b aplusb
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aoverb

.. one half
"~ one third

" .one quarter Ay

‘ a minus b:*

' ’a plus or mmus b
“atimesb; ; a multlpsled by b
- a divided

.. factorial a !
 twenty to thnrty -----

a squared

"/ square of a sub’b i i

a cubed ; a to the power of three

" a to the power of n*

a to the power of minus n
a to the alf power e

-~ asubb
. apresubb

a super b

‘a pre-superscript b -
- atimesb.a multlphed by b

one point seven fwe L

il

- atimes b over ¢ times'd

-~ one nth ; one over n

N ‘a is less tﬁan b
"-a is greater than b

a is'much greater than b
a is'much less than b

" theratioofatob

384

Anth root.of a

P R

" .avaries inversely with b
..a varies as the sum of b plus ¢
. ‘therefore a equals b~
"-because a equals b:since a

equals b

a is greater than or equal tob
- a'is’less than or equal to b

~- a'is identical with b "
. square root of a

cube root of a
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