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Lesson 1

Keys

The object of a key is to prevent relative rotation between the shaft and the keyed-on
member such és a pulley,coupling ,or gear. The key consists of a piece of metal so placed that
it is embedded partly in the shaft and partly in the keyed-on member. The square key con-
sists,as its name indicates,of a piece of coldrolled or drawn steel square in cross-section,
placed so that one half is embedded in the shaft and one half in the hub of the keyed-on mem-
ber. The flat key is similar to the square key,but its thickness is less than its width. Both
types are widely used in machine-tool and line-shaft work. They should fit the keyways in
both the shaft and hub accurately on the sides but they need not bear tightly top and bottom.,
Where a very tight {it is desired to effect resistance to vibration which might cause the key to
work out of its keyway,a taper key is used®. This is similar to the square key,but is made
thicker at one end than at the other. The larger end is usually fitted with a gib head to facili-
tate ready removal of the key when occasion demands. A taper key acts as a wedge and may
be driven in too tightly. It requires accurate fitting on all four sides and is likely to throw the
keyed-on member off center®Punless the fit between the shaft and hub is a good one. The
Woodruff key permits the use of a taper keyway without requiring great accuracy, because
the key may pivot in its seat and align its flat face with that of the tapered keyway®. It is

used only for light work and requires that the keyed-on member be slipped over it.

New Words
accurate fitting ¥ FHAL S align vt. XHHE
bear vt. K, fAiH cold draw steel &% 48
cold rolled steel ¥ %40 cross-section n. F{R A
effect n. ZE, M vt 5l ,KF embed ve. U,k
fitve. G n.ALE gib head key #3:L i
hub n. & keyway n. 2248
keyed-on member 2 L3 H)FH line-shaft n. X #h, 58
occasion n. A, A off center W H.0>
pivot vi. NE¥E n. HXHH wedge n. 4%
taper key n. #}it Woodruff key {REGE2, A T4t

Notes

(DWhere a very tight fit is desired to effect resistance to vibration which might cause the key
to work out of its keyway,a taper key is used.
to effect resistance to vibration £ tight fit )7 175 1E seffect resistance 3LIMH #7; which
—_— 1 R



& vibration B{LiF . R IRSH{E 8 M B work out, taper key T ATk T very tighe fit {EfE
PUCIRBIMIARLE T «
®@)--+and is likely to throw the key-on member off center---.
TR RN —mEEX, MERER S EMN. ETREEER ENZHEIFRRE SO,
@®The Woodruff key permits the use of a taper keyway without requiring great accuracy ,be-
cause the key may pivot in its seat and align its flat face with that of the tapered keyway.
RE—TESA . TE TAR Woodruff key REF, EAWRKAFHEENAREGEE: 5
B F-4 1 key 2% smay pivot JEEiA , B BITESH LAYEEIE , BD seat, KB HY ., BT LA
By AR P U ENHRRTEs: B —F AN EETR key, § and § E—
FA)FF B, ZiE & align---with,that & flat face #9{LiA] 5 RHRIE ER B AL P R F
L HHE R AP E CEED 5869 B8 - BT HE.

Lesson 2

Washers and Lock Washers

Most screw fasteners are tensile devices sensitive to bending loads. Washers are often
used with threaded fasteners to provide a better bearing surface for nuts and bolt heads,to
provide a bearing surface over large clearance holes or slots,to distribute the load over a larg-
er area,to prevent marring of parts during assembly,to improve torque-tension ratio(by re-
ducing friction),and to provide locking,in some cases through spring action®. Flat washers
are thin,annular-shaped disks used primarily for bearing surface and load distribution and
have no locking capability. Conical spring washers are made of hardened and tempered steel
that is slightly dished®, Conical washers deform wlhen the bolt is tightened and act as springs
that compensate for® small losses in bolt tension due to thermal expansion or compression set
of the gaskets. Helical spring lockwashers are essentially single-coil helical springs® that flat-
ten under load. Spring action assists in maintaining the bolt load, while split edges provide
some locking action by biting into the bearing surfaces. These lockwashers are generally
made of hardened steel or bronze and aluminum alloys.

Toothed lockwashers provide locking action by biting into the material of the bolt h.ead
or nut and the surface of the connected part. Gripping action results from the teeth being de-
formed axially. Usually made of hardened steel,they provide the best locking action of any
lockwasher of comparable size. The external toothed lockwasher is the most commonly used
type, although internal toothed lockwashers may be used where appearance is important.
When the clearance hole is large,internal-external toothed lockwashers may be used;internal
teeth grip the bolt head or nut and external teeth span the clearance hole to grip the work

piece.



aluminum n. 48

assembly n. HC

bearing surface ¥ R FKH
bronze n. H4H

clearance n. [8]JZ
compression n. [E48
deform vi. i

edge n. W%

expansion n. fEik

friction n. FEH#E

harden v. T

lock v. &i{¥

maintain vt. 13

marr vt. JE&E,EE
sensitive a iﬁf{ﬂ’]

slot #. 1§

spring action P E{EH
tensile device ZhI % ®
threaded fastener $840'% E {4
torque-tension ratio L H,
grip vt. F{E,IMNE

New Words

annular-shaped iR

assist v, FEHY

biting pp. bite #5417, W {E
capability n. §EH
compensate vt. £
conical a. $EHY
distribute vz. 43,4 BC
essentially ad. A&, R4
flatten pp. {#F

gasket n. HHRFHRKF
improve vt. BH

loss n. #:3)

reduce vt. E/)

screw fastener B24T'E [E {4
slightly ad. B& 2,557
split vt. 384,53 F

temper zt. [ K

thermal a. Ry

through prep. @it ,%
dish n. T ve. FPMEIRE
comparable a. H[H. &)

Notes

(DWashers are often used with threaded fasteners to provide+s,to provide+s,to distributes«-,
to prevents++,to improve+,and to provide:--.
XL EXBILALEL SR EEFREEMAER.
@---are made of hardened and tempered steel that slightly dished.
T 30 3 4 B o A W T L [ KA B R
that & washer #J{iA], BE B IR A BETE .
@that compensate for-- #hEH THRIZKE BN EAT R LR R A/ EWR G,
Dsingle-coil helical springs : ¥L[E K,

Lesson 3

Early Work in Al

As noted above, AI® began to emerge as a separate field of study during the 1940s and
1950s when the computer became a commercial reality. Prior to this time,a number of impor-
— 3 —



tant areas of research that would later help to shape® early Al work were beginning to ma-
ture. These developments all began to converge during this period. First,there was the work
of logicians such as Alonzo Church,Kurt Godel ,Emil Post,and Alan Turing. They were car-
rying on® earlier work in logic initiated by Whitehead and Russell.Tarski,and Kleene. This
work began in earnest® during the 1920s and 1930s. It helped to produce formalized methods
for reasoning, the form of logic known as propositional and predicate calculus®. It demon-
strated that facts and ideas from a language such as English could be formally described and
manipulated mechanically in meaningful ways®. Turing ,sometimes regarded as the father of
Al,also demonstrated,as early as 1936,that a simple computerv processor (later named the
Turing machine)could manipulate symbols as well as numbers.

Second,the new field of cybernetics,a name coined by Norbert Wiener ,brought together
many parallels between human and machine®. Cybernetics, the study of communication in hu-
man and machine® ,became an active area of research during the 1940s and 1950s. It combined
concepts from information theory, feedback control systems (both biological and machine),
and electronic computers.

Third came the new developments being made in formal grammars. This work was an
outgrowth of logic during the early 1900s®. It helped to provide new approaches to language

theories in the general field of linguistics.

New Words

Al=artificial intelligence A T¥ HE
separate field it 37 47 35§
commercial a. ALK

prior a. TESLH)

shape vt. {fIRI ,». IR
converge vi. LB .HH
logician n. EIBER

initiate vz, &2, Q4G

earnest n. B/n a. AWEH
reasoning presp. HEXf
predicate n. K

predicate calculus BT IEH
fact n. F3L

language n. &5

describe wt. #Lid
mechanically ad. L HL
regarded as #{iAHN
cybernetics n. £ it

as well as —f
communication n. IR, {2 B

_4__

concept n. RAE, &
feedback n. vt. JZiR
biological a. S 4% #)
formal grammar 1E30iE
provide n. it

theory n. ¥if

later ad. J5 ¥

emerge vi. 2L, BT
computer n. 1+EHL
reality n. U3, HLHEY
mature vt. LB AR

a number of JL4*
development n. K&
period n. Bt

carry on 4T

logic n. B4

formalized method W TEF
propositional a. &1, fy %
calculus n. $H 4

demonstrate vz. $§ 4



idea n. TWA: active a. KM

formally ad. 3 £, ExXH# information theory £ 818
manipulate n. Z{E,BHN control system n. ¥ H| R4
meaningful a. HE XK electronic computer 8,F 5L
computer processor 1T EYLALFEZS outgrowth n. ¥4 , %
symbol n. F5 . approach n. ¥, FR

parallel a. F{TH) n. 28H., 6L linguistics n. BH ¥

coin vt. Wit & (%)

Notes
(DAI=Atificial Intelligence: A TH#E,
(@+-+that would later help to shape---.
JERE BT 11] e
that &1, 5]t 2 & WA A 4 JUAS B B 0 B R U s shape #2 0 AR BhiA] “ WL TE " ## 5 to
shape # LA E =K.
®They were carrying on-- i JiFE{7 & -++-- o X RHITR carry on BAHNHE GHTH.
(D-++in earnest BURH . earnest A B IEMEN R in 9RE, B TEEREY FURTLE
I g eer oo .

®)+-+formalized methods+*calculus. X B HENRIF. . EH EW.

(®+-+that facts and ideas+-*in meaningful ways.
that 5] § — 4~ )\ A] fE demonstrated #J K15, M\ A] H facts & ideas & F if, could be de-
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Lesson 4

Classification of Analytical Methods According to the
Properties of Substances

Depending on the property measured, analytical methods are classed into chemical,
physicochemical ,and physical methods.
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Chemical methods rely on analytical chemical reactions. Identification methods involve
reactions producing conspicuous external effects;formation of precipitates or coloured solu-
tions,gas evolution,changing of colour of the material being analysed. In quantitative analy-
sis,chemical reactions aid in measuring the amount of the reaction product or of the reagent
consumed®,

Physicochemical analytical methods are concerned with the measurement of certain phys-
ical parameters of a chemical system that are dependable on the nature of the system compo-
nents and vary in the process of the reaction®. These parameters include potential values in
potentiometry;optical densities of coloured complexes in spectrophotometry,etc. Quantitative
analysis is based on the existence of definite relationships between the value of the physico-
chemical quantity measured and the concentration of the desired component®in the sample
* being analysed. These dependences are usually expressed mathematically as the correspond-
ing laws.

Physical analytical methods do not use chemical reactions. The composition® of a sub-
stance is determined by measuring characteristic physical properties of material (such as den-
sity , viscosity,surface tension of solutions)or its components. Spectral analysis is one of the

most widely used physical methods of analysis.
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Lesson 5

Acids,Bases and Salts

Substances possessing a sour taste® all contain compounds known as acids. All acids
share the same/characteristics: (a)they all taste sour, (b)they turn litmus paper red, (c)
something happens when they meet most metals and they set iree hydrogen gas,and (d)when
they are dissolved in water, they set free positively-charged particles known as hydrogen
ions. An acid which is often found is hydrochloric acid(written like this in chemistry ;HCI).

The substances possessing opposite characteristics to the characteristics of acids, are
known as bases. If a base is soluble in water,it is called an alkali®. Bases turn litmus paper
blue,and when they are dissolved in water, they set free hydroxyl ions. A hydroxyl ion is
‘made up of an atom of oxygen joined together with an atom of hydrogen. Because it carries
one extra alectron,it is negatively charged. A base which is often found is sodium hydroxide
(written like this in chemistry:NaOH).
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