',-ﬁ"""ﬁr”"—'_""“"‘;.ft I \7" T

o, .

. . .,
. B 15
N Dl Ad Y l‘. 3
PEEEEE ) - A R A ;
. . .

Lol 7 pocussee mpsome R ‘é
- . et : . N L ¢ /) . o ". ° ’ . * * ‘—:
B TH 008 918 _
‘Ti@r! ey Industrial Att;’Test quelqﬁqént~Boo£ 2: Resource ~

Co T + Items for Ceramies, Graphic'Arts, Netals, . .-

= “ Lt Plastics. - - e oo T ' ‘

4_,;IuStxrﬁtIoue: ‘Nev York State Pducation Dept., Albany. Bureau of
: . - . Elementary and Secondary .Educational’'Testing.; Neéw

. 3 e . York' State Education Dept,, Albany. Bgreauof
R C T Industrial Artg Education. °° e
.. POUB BaTE 715 . A Pt : P
. §OTE . '183p.; Fox a‘'r¥lated-document, see ED 109 457 R
U ' L U, R bel
;EDRS, PRICE =~ MP-8§0.76 HC-$9.51 Plus Postage oo
DESCRIPTORS Ceramics; Graphic Arts; *Industrial .Arts; Y -3
et " Instructional,Aids; *Item Banks; Metals; Plastics;, .
- .0 .+ _Regource Materials; Secondary rducation; *Tests e
- ABSTRACT I Lo e e LT . - .
Qe . " This.publication encompasses questions for Ceramics,’ R

. Graphic-irts, 'Metals, and Plastics for the second of a series. 'The’ .
" use of this'publication and thi} previously pubjished (1973) ‘bodk” .
- wContaining resoyrce items fqr Drawing, Eleatricity/zl ctrohics; Power '
#eclhanics, and Woods (ED 109 457)- will ‘provide complete covepagde of
~ . the basic series cgurses as outlined in-#1' Handbook for --.. . - N
- Idministrators®.(1979). These two publicatiéns are-designed fo assist
.. in- the ‘imptovesent. of classroom tests at the secondary level. it is & .
recommended ;that teachers select and use those questions vhich:have '
relevance to- their instructional practices, as the ‘publications are a
- resource rather than a ‘cémplete- examimnation.” Answer. keys are . e
} 'provided. (Muthor/rRC)y ' o " X s ’ . :

« ¥ \\:‘f‘:

(3
-

s K .J . ‘
. .
- ¥ ° * '\ . ) $ b
[ & b * -
! T , , ,
- < . N -
~ ” . ) . £
. . N -/ / . ‘ . M - 4
P4 .t -~ Vd ‘:.
» .‘, "
. a v
- > [N / .
? - - - v ’ .
.
L 4 . - / .
> * "
3 . .‘;t * r
v
“ M .
v . » . -

PR .
. o . . -
‘. . : e ¥ . . D ’ . . ¥ * ot . .
. R . ' ° - LI . P
l\. N . a ", » ‘ . .
-y, . t . X o . . . - . e )
N M . - ’ ,
. : ’ .t - J 4 .

L] . .
: T . ) ~—— \ * . e
A ., . . N . N .t - .
LI LS ; ’

. . . N . .. g « ’
‘********!t**1**?*!*?**‘%*#‘*******t*****ﬁ?*‘**‘*‘**Q#t***************

*
*
"%
*
*
»
*
*
*
*

Docunments acduired by BRIC include midny informal uppublished *
ANaterials no%‘available froa other sources. ERIC ‘makes every effort *
to obtain the best copy available. Wevertheless, items of marginal
reproducibility are often encountered and this affects theqlality =*
of the microfiche .and hardcopy reproductions. BRIC makes available # |
via the ERIC Document Reproduction Service (EDRS). .EDRS is not. %,
responsible for the quality of ‘the original docusenti Reproduc¢tions
supplied by EDRS -are the best that -can be made from the original, , =»

tytttttttrttttttt*tt#ﬁi&tttttttttmtttt:wtuattwtttttttttmttwttftqmtthtt.,

v ’

.
.




. . : . T M . .
» - . - ~,
» . - N . . .
] . . . ?/ . . .
A} L a . §. * N . M

. . @ A4 . ;
i . - . . : . [}

- . . . -

‘ . . ’ . .
.

* e
. ! ~
E -
¢
» . 2
- . £
. ’ d e ”
» M -
. ‘. I ,
. . -
e . - .
N
. . L] D . B LT .
. . . . .
- .
¢ - - A -~
. - [ -
b3 *
M -

DEVELOPMENT [ o
“BOOK |1 R

-
-
— . -
. ! b, Yy
. . e
. -~ Al .
rd .
~
3 »
U DEPARTMENTORHEALTH .
EDUCATION & WELFARE
NATIONAL INSTITUTE OF  a
EDUCATIQN B
LEE N e woek § oy RS
. o e w ¥
B R T T TR S AR . -
" . e L R - b
. + e bt Ve v st by
PR EN . e % .k g
[ PR wWow oty
o & \,
+ L)
¢
. P
v
APV ]
N
1 .
“

R B RESOUR@ ITEMS FOR
T ceraMIesT

snoat -*GRAPHICARTS'“" S
- L Yk ‘MsrAgs»- ¥
EE S PLASTICS B

Swvpn’ . s . ¢ \ - - - .

e ¢

";“;“ THE UNIVERSITY OF THE S]’ATE OF NEW YORK ./ THE STATE EDUCATIQN DEPARTMENT )

= . BUREAU OF INDUSTRIAL ARTS EDUCATlON . g 'I,

— BUREAU OF ELEMENTARY AND SECONDARY. EDUCATIONAL TESTING ALBANY NEW 'YORK ‘12234
1975 ) . ’0& S .- \ o P

e I L3 - r .
) v \ ; . L, . * L




Aruitoxt provided by Eic:

L_____._____ - . « .- . e

. « ' : . . ' ~ - ) " N X N N ]

1) N N . "

N LA | Lo e i . ,,'; fo. . . . ' . s
e e ’ , THE UNIVERSITY OF THR S'HATE‘OF NEW YORK . ’
> PR o o ’ . 3 . N . ’
Regénts of The University (with Yeara wher terms ¢xpire) v
i B . ” . » N Y.
1981 Thyodor¢ M. Black, A.B.y Litt.D., LL.D., Pd.D. '
° Chagzellope-==-c--- -‘--v--*----: ------------------------ ‘--Sands Pomt
1987 ° Carl H. ’Pforzhelmer, #r.y A.B., M.B.A., D.C.S., H.H.D. <
) Vige Chancellop=-resmcoeaaanaaa o R EESEEEEEEE - --Purthase"
1978 \lexande’r\J Allan, Jr., LL.D,, Lit;t.D.;,;--'--------:----Troy
1980 Joseph T King, LL.B. "-'--'--s ------ R LR LR TS LR Shelter Island
- ‘. N 4] »
1981 Joseph C. }‘ndellcato M.D. --,-'-"- ------------- AR EE LR ‘”—--Brcoklyn
1979 . Francis W: McGinley, B.S., J.D., LL.D.--t-sm---- oeeeagt *Glens Ralls
198(\\ “Kenneth B. Clark, A.B., M.S., Ph.D., LLD., L.H.D., D. sS\-Hasthgs'
. e, 4 * on Hudson
"1983 ¢ Harold E. Neweomb, B.Alcs-eeaceons cecemetileeii i Owego
1988 Willard A. Genrich, LL. B LD e e ---<e---*Buffalo,
1982 Emlyn I. Griffith), X.B., J.D.-=vvcsmnn- R :-----;-Réme
=197< Genevieve S. Klein, BsS., M.A.-sememn-- Fo-m-- RAEEEEEE 3--Bays1de
1981 William Jovghovich, A.B., LL~D., thc D, L.H.D:---J----Brlarcllff Manor
1976 Mary AlicesKendall, B.S.-%-Zeeracsoadancmamoaaememnnn . Irdndequoit .
1984 Jorge L. Watista, B.A. s J D, -nemsmmmgongmamaaaaaa s Bronx. )
1982,  Jouis E. Yavner, LL.B.---K ------- R LT T fe-eosoacNew York -
- - . - o N A '
cee \ RN . ’ e
_President of The Unwors1tv and Commlssloner of Educationr . - ~ ',
, Ewald B.. Nyquist - . ., g .. )
Executivé Deputy (;,om1§s1oner of Education’” o L
Gordom M. Ambach _ . . CoLe T g
. . 4 - .
' " s * . +
Deputy Conun1ss1oner for\d,]ementary, Secqldary, and Contiruing Education v
Thomas D.” Sheldon . , / ) ’
. -
“Associate Commlsuoner »fo.r Instructional Servites . <
William L. Bitner III - s e ™ . . o . 4 ]
Agsistant ‘Commissioner for vbccupatlonal Educatlon - © ’ ,
Robert S. Seckendorf v “ . . - N e
Dlrector, Division of Occupatxonal Edwrcation L« o
Robert Bielefeld . e . s , N0
Chief, Bureau of I‘ndustrml:Arts Educauon -

. Arthur J. Dudley < . . Sy . L.

" Assistant Comm1881oné‘r' for Etamznatlons and Scholarsha.p’s oS :
Sherman N. Tinkelman . . R
Dlrector,‘Dlvnlon of Lducatlénal Tes'ting oL
Victdr A. Taber R e e L.

" Chief, Bureau of Elementary and Sc;condary EducatlonaL Testing . .

. WlnSor Al Lott i . . . I

. : P "

3 L . - L . ) -

» . 0y N .o L . .. - b,
: > M 3 N )
M NS < “ ” - *
- e . ’ ¢
. \ . . ) ) ) * M) A
e Y . - c ’
) ‘ ‘r 4 “ . » A »
‘




&
3

.
.

o -

- .. <«  “FOREWORD cT, .
N - ’ ' - .-2'. s \\\

ThlS publlcatlon, InduStrlalfArts - Test Development - Book\2

encompasses questlons for Ceramlcs, Graphlc Arts, Metals and -, . L
Plastlcs for: the second of a serles. The~use of thls publloatlon 7
and the prev1ously ﬁUbllShed (1973) book COntalnlng resoarce ' }" ;

items for Drawang, Electr1c1ty/E1ectrcnlcs, Power Mechanlcs and

o

Wocds w111 prov ide complete coverage of the Baslc Serles courses, N
*as outlzned in A Handbook for Admlnlstrators (|970) ;\\,'; l_f-‘ B
These two publlcatlons are des1gned to ass1st in tne‘lmprove— :
ment of ‘classroom test;-at .the . secondary level Itkls recommended .
that teachers select and use those questlons wnlch have relevance | '

A 3

to their 1nstructlcnal practices as- the publlcatlons aré a
. . . . .

2

. e
»

-

. Tesource- rather than a completefgxamxnatlon.- .: o e .
ThlS pub11Catlon was developed Jolntly by the Bureau Qf

4 « " - .,

Elementary and Secondary Educatlonal Testlng ané the Bureau of '

PR .

Industrlal Arts. Mr. Kenneth Ormlston, -Testing, and Mr. Jarvis

e
.

Balllargeon, Industrral Arts, coordlnated the publlcatlon.ah ﬁ,'gb C

Industrlal arts teachers who served. as item wrlters Xere

-

Enlc Amqndsen, NQWfleld Thomas Brannlck Klngston Donald Horan, .

Auburn Herbert Inslpy; Colonle Donald Jambro, Greece Wllllam . .
Lr§cavage, Kenmore, WlIllam Rogowskl,'West Seneca, Wllllam A‘x“

° . ¢

Rosettle, Elmbra Richard Starkey, leerpeolvu~ S .. S <”:-

~ * ) ‘ - ,

, [ ’ . ,., y - . -6 -
. Winsor A. Lott Chlef T Arthur J. Eudley, Chlef ) .
Bureau of Elementary and S T Bureau, of IndGstrial Arts .
.Secondary Educatlonal . : Education . .
Testlng . ' 5 . oL . d
& L] t R . f\, - . 4 ' L. '
- g/\\ , : ‘/ .
- = * e . .’ . . - ¥ ‘
: » : . ' Il -
. . ) .5 4 . ./
.. .. oy ‘ . - .
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Industrial. Arts Examlnatlon Materlals,
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L ,"' o . CERAMICS | R g o

' Dlrectlons (1 18$ On your answer-paper write the number - S
precealﬂg the’ word Qr expression that, of those given 5est L. '
N completes the - statement or answers: the questlon

. . Part. f Cefamlc Products L

- e . Unit A Enameld (1-9) ' N . e T

L]
- + . . . - av¥
, 1] . - L

1 V1treous enamels should be fused to base metals ag temper- e
. " atures between s ‘. o -

© . (1) 850°

. » . ‘ . .
- 1050° F , . T,
(2) -“T100° -°1300° F e : : .
.. *(3) 1350° - 1550° F : IR \ - ]
ce 143‘ L600° - 1800° F ' ) - '
N ’ ’ . ’ ' . . *

2 An 1mportant factor to con31der when enamellng is the

)
"

1 thickness of th§

2 -thicknpess of th . )

- . 3 shape of-the metal object ) o Cw : ’
’ 4 Cleanliness of the metal surface ~ "+

2 . . . So

.

metallshape'
pplied enamel

[ " °

3 'Enameling processes are often clkassified according .to ‘the :

. »
type “of metal being used , 7 , ‘
type of firing. operatlon per formed -
color of enamel .being ‘used : ' Y
type of enamel being used .o : o

. ' * - . . N
- "The process of dipping ‘a base metal into an acid’ solutlon
2 - to clean the oxides and other, 1mpur1t1es from the metal
RN . is known-‘as . o o . . - . .

. !
~, St - - ’

. L I sizing | .' o . : . .
2 dunting Y ) ‘.
3 deflocculatlng

. ! plckllng .

b} .‘ 57, A glassy 1norgan1c codtin that is bonded to"a glass or

. ceramlc surface by fusion'is known.ds\a

- %

, 1" porcelain enamel-"

-

o 2 vitrepus enamel.
. .~ 3 transparent, enamel
I." ,Zl,

-

translucent enamel

- . .
s

R PR of

P
¢ Y

»r




. ~ ~. . . & . 3 ) }
t , . - .
"V . . J " 2 . {’ b o
3 B ‘ ' - .
- . o . . ' .
6 A glassy 'inorganic ceating that is bonded to a metal .| - °
: surface by fusion is knowh as a ~ - oo
. M [ R oy
' : 4

\ 1 porcelain enamel v e

"+ 2 witreous enamel _ .
. 3 transparent enatel °
4 %ranslucent enamel .

- .
N r . .
4 - 4

. ' : 1
7 Why is a prepared gum solution applied to an object

" before it is enameled? R /-
.1 to form a’sticky stirface to hold the enamel
2 to prevent oxidation from taking place ° ’ -
3 to allow the designs to be’formed with the enamel ‘
4 to clean the cbject before enameling * s

)

"8 When appiying gnamél to a metal shape, thefthickﬁess of
the powder should be ¥~ ) .

(1) 1/4 tHe-th%Ekness 0f the metal
(2) 1/2 the thickness of the metal - :
(3) 3/4 the thickness of the méfal >
‘(4 the same thickqgss as the metal ‘

. » rs - '

9 Which country is noted for its tin~enameled earthenware?

1 England . : 3" Italy - @ 4.
2 Holland * ) 4, France
* . \ 4 L .

- -~ &
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*. » Unit B Glass (10-20) ‘ o oo
v lO Which type or ‘glass is used?to manufacture f1ne crystal9
‘ s o, . _ :
1 lead glass 7 . _ e . v
S 2. 'soda lime glass o
“ 3 silica glass . ' _ 4
: 4 cellular glass D cTos
T e ., . .
-l. ‘ )
N ll -The 1ndustr1a1 glass process most commonly used for pro-
s duc1ng plate glassZis . ’,
1 extrudlng- ‘ ) " . o’
2 spinning «° : .
3 _drawing" oL N .
4 rolling ]
. : .
13 \ - -

N

12 The major 1ngred1ent 1n any type of glass is

*

; 1 ‘tale g ’ L ]
A 2. silica .- | . . . N
.3 limestone -, L - s
4 kaolin v ' ‘ .o
. N .//o/ . . ) (34 . . )

13 In approx1mately what year dld glass maklng become an estab-
. ‘llshed industry in the Unlted State=9 ‘

e 51) 1600 T e e (3 1700 : :
2) 1830 1o () 17507, -
-l ° . ] , . \\’
. v * 14 - The Cornlng Glass Works-in Cornlng, New York was estab-
s ' lished mn . . \
S “ (1) 1569 " co. T (3) 1769 T . - -
SR (2) 1669 -, - ¥ (4) 1869 - :
. * g ‘ ' l,‘ kS |
15 A glass bottle will beg1n to sag at a temperature of ,
' approgimately . ,
N (1) 500°F(260°C) S - A
o e (2) 1000° F(540°C ) -, .
- . (3) 1500° 5815 C) — /
» (4) .2000°° F(1095° C) «*-, . > : g
» ‘ g
5 ‘ .
¢ « b » . hd L » ‘l
e, v
[} » r—"
; s 9 X 23 .
- et o - - ‘ '}.‘. -
: . P ) ‘ o
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': ’ A ! 4 \i - ' s .
- -z . ) .. N N - ' ] ?: - . <
16 In whlch,process is glass softened by heatzng to relleve-
grg;n7 X R . v - - . .
- 1 sealing - " 3 treating .
2 polar;/lng///- 4 annealing ]

- "y R -
.

L]—’When creating a sagged glass ‘pattern’, the désign is first

“5. _carved 1nto - .
1 bisque ware v 3 stoneware . r
2 fire brick - . 4 grog ware .
. L N . < N
. L : ¥
18 Bent glaSs molds are made of ! o
, o -
1 wmetal : : .3 glasg LT
.2 wood T ) -4 clay RV ‘ %
[ R v ’ -\ . - ’ ) ‘6 .
19 The best' drill for glass is a . ' T ¢
1 prismatic drill :3 three-éorher driil'
» ¢ ' spear-point drill ‘e & four-corner drill
. . ) S vy . ‘: )
20 . A _able uSed for- cutting glass shéhld be covered with
1 metal .. L " 3 carpet
2 wood o - N 4 asbestos
i - L .
. ' v . - ° .
‘ F . S . .
. - 3 . . . , 7/
] : ': ¢ T " N . . v
3 £ ) - \- "
@ i B 4 / )
¥ 1 .. -
¢ ' /
- R £ . .
- 0 . Y ’
. ..
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g . . .. Unit C Plaster (21127} g
| .::,;:}‘ ) :v . N . . ) . .
% ;‘ 21 A mold used to produce other molds is called a B ‘
. ‘2 \
1 parent mold o 3 wood mold '
2 plaster mold . 4 case mold
“ "7 792 Which one of the following materials contalns hydrated
v e ® , calc1um sulfate and is used:to make. molds? . , . "
: | gypsum ' '- . T3 grit T
o . 2 .grog .. . 4 flux- s ‘

P

23 .If warm w%ter is used to mix plastery the plaster w1il

> N d . . [N -
. 1 set up slawer than normal , “ . .
‘ 2- set up faster than normal . Ce e
. 3 be too brittle after it sets up o -
. "+4 be soft and spongy after it sets up . ' AR
3 ’ \ﬁ '
24 . Plaster is d1v1ded into many different grades whlch ate
. classlfled accwrdang to the - L,
) ‘* 1 porosity of the cured plaster i 4 : -
.o - 72 hardness of the cured.plaster ERR
' 3 absorption rate of the cured plaster .

4 color of the cured plaster

.

25 Gypsum that is found in a highly compressed state and .
'suitable for producing gem stones is.called %P

-

. - 1 ‘pearl : ' 3 turquoise:
T 2 " alabaster . ‘4 granite
h . <
.' i ) - N ’ J .
o 26 ‘The commercial name for ground-up gypsum is ,
“'ﬂ;"‘"‘ . ) . ach 4 - ¢
. . (l) v, S. Potters Plaster No. 1 ;
' (2) Spackle ‘ _ .
: , . (3) Plaster of Paris . . \
S " (&) Portland Plaster ) R
e e ‘ o : / )}
. 7 . 3 )
- \ v
o o <
.y -




-

~
.

-
6 . ' b ,,f-};_-J
., - .
27 The ‘normal time perlod*requlred for U.S. Potters Plastér
£ No. ‘1 to set_ up 1is

(L) 5 minutgs (3) 20 minutes

(2) 10 minutes ‘ © "' (4) 40 minutes’

b : T .
Unit.D Whitewares (28-47) . &

28, When making china, the Spanish used a tub oxide glaze to
" " conceal the dark- colored clay of the body. This glaze

was known as* _ . .
1 upchurch 3 raku,
2 majolica 4 salt glaze

¢ “

<
*

29 ‘Vases, deep bowls, cups, and pitchers are examples of

1 hollow ware 3 whitewere;
2 stoneware 4 flatware

« b

30 ‘Which type of chlna contains calcium phosphate and is
. similar to porcelain? ‘

©1 Belgian china ) 3 Syracuse china
2 English china 4. Wedgewood.tﬁlna

-
o ~

& L.
31 Unglazed fired ware is called

1 S -

1. greenware ., 3 chinawate
2* bisqueware _J 4 flatware
% . N - C /
- )

32 French ceramic makers of the 18th century created a
. soft porcelaln Wlth a glass glaze, This ware was”known

as - ¢ .
1 Doulton ware - 3 Delftware
. 2 "Dresden ware 4 Sévres ware
v, ;
T 3
) ! ) -

o
~
N
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35

37
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e i

/(/ *
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- . / // ' 7 ‘f - ]
Who was the creator of Dresden china? ’
1 Johann Friedrich Bottger . Lt
2 Bernard Palissy : . T . :
3 Richard Champion " Y .
4 Helene de Hangest L. . ) S
English bone china is 40 percent !
©1 1lime deposit 3 feldspar
.'2 calcired bone 4 . quartz . *
Which type of stoneware 357ung1azed, densge, and‘opaqﬁe? &
1 porcelain K‘ 3 whiteware = ., ) |
+2 "jasper o .~ . 4 terra-cotta Yt
. . . .t
Plates, saucers,-platters, round and oval dishes and eo- -
trays are a type of ware called Y " @
. * [ R
1 hollow ware *° 3 whiteware . T
- 2° stoneware ° 4 flatware S \ -
el - '. . ‘ d ) - , " , ':‘ - -
ﬁ mixture of clay and water that has the cons1stency of ' '
eavy cream is called - . :
1 glaze 3 slip - .- R
2 sizing ] 4 body '
The largest amount of shrlnkage occurs in clay during- the N
change from . . R
- . &
},’llquld to plastic -3 leather-hard,to bonerdry g
2 plastlc to leafher-hard 4t "bone-dry to bisque
\ ” - . - w
Ih-cera@feg; warping is usually caused by
Sovd nonun%form drying  ~ '
2 dimproper fettling
13+ too rapid coollng after f1r1ng s -
" % excess Yater in the clay ol
\ | g
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44

45

. 2 L -~
8 A .
The most common industrial method used to produce hollow
ware obJects is - . :
* » R _/
1 jiggering A + 3 jolleying .
2 préssing r 4 extruding. -

~

The m&st common industrial method used to produce flat-
ware obJects is- -

L Jlggerlng ' 3 jolleying SR

2 ‘pressing 4 extruding

. L] 9 .

N

Which method is.most commonly used during mass productlon

. to glaze small p1eces7

1 spraylng ’ 3 brushing
2 "dipping 4  vpouring v .

‘
- ’
i

What ;s the main reason why qlay objects explode when
they are fired?

@

.1 Aiy bubbles are trapped 1n.the clay.

2 The glaze is oo thick.
3 The clay is too—thick.

"4 The firing tempera#ﬁ?é\is‘EESNhlgh

- \ —~ r’

Y

'Whlch prehistoric invention greatly 1nf\ﬁenced whole ways

of life and created a revolution in pottery making? .

1 cast;Bg mold 3 continuous kiln .
2 fire brick ’ 4 vpotter's wheel -

]

The rate of change in the length of, an object per degree
change in temperature is a measure of an object's

1. coefficient of expansion

2 absorptlon4qate . .

3 drying time \ J
4 shrinkage - '

14
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e
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nas little tendency to settle,
low water content is called.

1 de-airing
2 blunging:

A mixtuke of clays and
" has suitable firing pro

1 body
2 cone

x
B

.~

-

P

onplastics{thét is workable
perties is called a :

{

-

“

46 The:processqaf dispersing a claylsuspensiah:so that iz\x

a low Viscosity, and a

.

3 deflocculating

4 dunting

3  glaze
4 grge%yare »
- . ]1’

>

s X
In a kiln,ithe glazed

1 cone
2 post

Crawling in a glaze is usually.caused by too

1 damp air
2 dry air

t 4

A paper stencil used to kee

being glazed is.a

1 frisket

‘2  encaustic

.

1 colorant
2 alkaline

i ! .

~ .

+

ware is placed on a

15

: L :
Un}t E Glazes (48-65)

’

D certain parts of a ware from .

(/

. 51/ The ingredient in a glaze which dauses .the glaze
- at a givenr temperature is the

Al

‘3 shelf :

4 ‘stilt

] «

»

3" ‘much dust-

4 “high-a, firing temperacure

’l

¢, R

<
b . N

3 sgraffito:

4 trailer - -
3. enamel -
4 flux

.

to melrc

«




52. Which method is used ta‘apply a glaze/1n51de bottles or '.
on 1rregﬂlarly shaped wares? .
2 1 brush methed - 3.7 spray me thod
.2 pour method 4 dip method' .’

53 Blisters are more leely to form in a glaze Wthh contalns Co-

too much .
: S g ' — 1N
1 manganese dioxide 3 calcium dlox1de y
©'2  potassium oxide . 4 tin oxide
° . y 3

[y
.
»

54 The oldest type of glaze s the

1 ash. glaze e 3 crackle glaze

T+ 2 frit glaze ., 4 mat glaze -
. ~ . ki ] .
55 To whatatype of .glaze-is zinc oxide aaded7 . ' e
’ l crystalline glaze ’ 3 mat glaze .
2 bri§tol'glaze ~ . ¢« 4 crackle glaze  °

e .
‘. . 3
e .

PR 4

56 What type of glaze 1is put.on wares that contain a high'
proportlon of grog? > . :
1 raku glaze - T salt glaze .
<2 slip glaze . ~ Crystalllne glaze

N -

57 What type of glaze is made from;faw-materlal clays? .°
1 salt glaze - : . 3 .luster gl;%e‘
2 crystalline glazee - 4_'slip glaze

o

58 What gas is producéd iam a klln durlng the salt glaze pro- °

cedure? .
' N ’ - * >,
“1 hydrogen b ' ' 3 oxygen, ' N
2 chlorine K 4 ".fluerine : -
) Qe
ar ' . .
N\ .o ¢ ,
- y ‘n »
[ L3 * - £
J K ¢ J
1 ‘4
v b . . ’
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59 A_flux Eommohly.uéed in high-fired glazes is

1 red lead

2 lead carbonate”

60 When an alkallne flux 15 added.to a’ glaze
' “r

hrave a

-1 turquois

1

o™

e-blue color
2 red-orange color

L 4

* 3 calé¢ium carbonate. -,

4 blcarbonate of soda
~
the glaze will

3 ,yellow-orange ¢oior * -
-4 green~blue color

‘

61 The- ‘two fluxes most commonly used in low flred glazes,

-

and 51115a compounds

62 The three essentlal 1ngred1ents of a glaze are

-

.1

5111ca

lead,

and»alumlna

ane'
. . e o - )
“« "1 lead and calcium- compourids -
2 :alkaline and calc1um compounds . ' .
. .3’ lead and alkaline compounds . - .
4 - alkaline

2 ~51llca, feldupar, and alumina ‘ L ,
. '3 alumind, kaolinite, and lead ’
. 4 alumina, bprax, and—lead——%—h«kiﬂl

s

*

kY

63

-~
M

A flux is added to a glaze to

1. ralse the melting point of the
2 .lower the melting point of the
3 enhance the color of: the: glaze

Be

glaze . -
glaze ’

”

4 change the surface stxucturé of the glaze

v

64 The development of f1ne cracks "in a glaze after goollng

is called /“
. 1 sintering : 3 dxazing =
. g 2 pinholing ‘ o 4 crawling .
L4 . - s ’ .
. 4’ ’ ' "
1 Pl
h] . " N '

. X




. . » - . fv 3

65 What type of finish is produced by intentionally craéing‘ )
.. a glaze(ln a network pattern? - _ . o, ~d

1 crawling finish . 3 combed ware‘ilnlsh . +
* 2 crackle finish -~ 4 _vitreous finish -

3 - -

, Unit F ElectrJ".cal L66-71) B

66 Whlch Qne{of the followrng is a ceramic material. that T -
is a semifonductor at: ;ﬁom‘temperaturg and a conductor o

at higher temperatures? o, . .
7 . . y ¥ ‘ n; ’ ' ".‘ . K )
. *1 zirconia -7 .- - - 3 -alimina---- . -
-+ 2 copperx , 4" sodium siljcate ¢
‘ - - ’,/ ’. !
Ca Y, ) - ,

67 Which one of the’ follow1ng is' a ceramle materlal that .

is used in eleetronlc equipment such as television setsy, )

magnetic switches and Wlde—bEnd-transformers?
"1 zircon- ' .- 3 cordlerlte
.2 ferrlte4 . C . qgsteatlte'
5 ./ - .

)

68 Which materlal is, uSed as an insulater in most spark plugs?

- N

.1 Tsilica . ) 3 porcelaln .; ‘
- 2«-g1ass . ‘ v 4 kaolln :

¥ » v

69 Whlch type of wire is used 1n wire wound electrlc k11ns9

1 nichrome Wire . j 3 nlckel plated‘w1re -
-2 nitrate.wire « . ' "4 bronzite w1re ' o

4

v ’

K

70 Ceramlc conducting materials.are used in the manufacture, .
" of .

& -

1 thermometers ‘e 3 pyrdmeters
2 pyrometric cones ‘4 thermistors -




71 Which el ctrlcal device is used in many kllns to measure

. . } , . |
.. . . ¥ ‘
H . . L s . 7 )
P N L ) _. . ' 13 ’ - ) ‘ '_ re ‘{
X ~‘ PR ) + "i’ L . }
’ v . - ., N

N flrlng temperatures? . ‘ R
1 * th&rmometer. 7 ) , '3 pyrometer .
. 2. thermostat . . 4 pyrometr’c &one meter '
' : 7 Y L ‘. <

I ’”

Unit G Material Science (7249}}

' .
.

72 The ability of a material, to be bent or strectched without
' crackxg%/ls known as ‘ )
.+ 1 porosity- ., 3 durability
« 2 vitrification.. . . 4 plasticity

> .
© .
. - . 4

t »

73- The weight per unit volume is ahmeasure’of.an object's

. Y. gbsorption ratz ’ " -'3 "coefficient of expansion
Lo 2 shrinkage" - .4 ¢density

74 A crushed hard~f1red ¢lay that is used in terra-cotta - -

- and- refractory bodles to reduce shrlnkage is o
-1 frit : T 3. gypsum .
’ 2 flux : - . & agrog = .

PR - Al
4

' »
75 The process of. maklng llghtly scored cﬁts in the edges o@‘
a clay. slab-before applylng Sllp and JOlnlng the edgfs is

known as .. .
1 wedglng' . — . 3‘.de1d£hg ;
2: burhishing L. -4 - footing

e e, ’ »
¥ - ~

76 A ‘body 1ngred1ent that softens or melts durlng‘flrlng
~and cements the other materials together is

» 1 f,rit\ . . L) 3 flux : . . :’
© 2 grog - 4 frisket
¥ . . (
. < .
’ ' » )“' - ’
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77 The nonclay materials ssuch as m1ca

feldspar, and quartz
in a clay are known as y v :

*

1 \bodies ’ S T 3.
2 grog . : 4

crystal glazges
accessory minerals

-
-

%
¥ *

78 When castlng slip, whlch dngredient is used to reduce the
amount of water and malntaln a better suspension?
1 flux A
2 frit ' o .4

]

deflocculanL
8r08.‘ . ) ..

I3

e

froﬁ{wet cfiy to - ?_-

.-__.,,,e — O

79. .The approx1mate rate of shrlnkage
glazed Waﬁevls 7
(1) 5% to 10% .
(2) 10% to 15% = -

L @) 15%‘Eo 207,
w(4)

L4

80 Compared to residual claya, sedlmenLary clays usually

»
»

-are more colorful { - L

.2 'are’less plastic ’ :
-3 contain smaller partlcles .00

4 are found closer to the parent rack

@ -

What are the %wo basic categorles 1nto which all clays
can be ‘grouped? i
sedimentary. and metamorphlc .
igneous$ and residual - .
metamorphic and igneous : .

re31dua1 and sedimentary . . x

¥

IRy

82 ¢Compared to other types of clays briek ciays contain. a

larger amount of

J
© 1 1éad 3 “iron -
. ‘4 bronze

2 copper .

20% to 25% . - .

N




" Dry clay materidlgﬁa&e ground in a . ) -

1 mortar . . .o 3 pug mill,
2 ,ball mill ’ 4 dry press —
- Which"’ type of kiln is usually used in the high seeeq° ‘y .
commerc1al production of ceramics? .
1 box kiln.. - = ¢ 3 beehive kiln .
2 rotary kiln ’ 4 tunnel kiln .
~ : - ‘
4 \ .
N [ ' ﬁ’ \
. «
@ ’

When the phy51cal water 1is removed from clay, the remain-’
ing material is called ) .

i -
1 bone dry . - 3 1leather-hard . <
". 2 bisque - .. : 4 plastic . -
Which material has a high fu51onvp01nt and’ 1s used to make .
k11ns and kiln f__plture9 . - SRS .
- : . ,/”’"//”’M o . BES
.1 bisque . . « 3 whitéware / . .
“2 bod . . —--4 refractor .
& M y . 7’/,/ - R y , é . b4
¢ » ,’/‘ ER . . « -
Which Jtwe physical’ properties mus t the clay used for brick . .
makLng have? .
1 plast1c1ty and density 3 plasticity and rigidity _
2 -viscosity and r1g1d1tv 4 firing dﬁﬁlity and plasticity
)l a
The'- ablkgty of an obJect to rransmlt scattered llghf is known .
as
1 translucency . 3 transparéncy C ‘
Z opacity’ 4 wvitrification .

’

an

<1




. . .
‘. ’ - ;" .
. . a

. -89 The physical and‘chemiegl water have been removed from a
, -<clay object. If the clay object has not been glazed, it"
is called . LT ‘

LY

4 -

o . 1 bone dry . ‘3 Teather-hard
2 bisque - . ) . 4 prastic ot
90 Glazed fired clay- is called N _ -
. : ~1 'ﬁiédue ware . - .3 dull ware
. . ¢ 2 glost.ware- g . 4 eurthenware

e i ‘ »
-

'~
Yo b

121 THéE" most common heating ele@gnt used in the electric.

. ~kiln is made of “ '
'3 Ty
1 nickel nichrome -- . 3 kanthal -
.2 ¢opper nichrome - 4 kanthal super

) . u - - ’ s

P

~

Q'UnitkH Industry and Careers (92-100% .’

-

- [
* i

92 'Sqme of the higﬁest paid skilled workers in the ceramics

field are . .
. ' . ' £,
1 jiggers- _glassblowers r
. 2 machine tenders ., - . . 4 casters | '

< Y W ¢
* £
> -

.93 Which person would normally ‘take samples of work béing
, y Produced an% test: them in a yfboratoryz

H

1 ten&er . , .3 engfﬁeer S
2 maintenance person 4 technician * . W
" -~ - - - . hd
‘ 94 . Environmentdl technicians would not usually Be involved in
, 1 hater,proceasing . 3 production time studies -
2 "particle.precipitation- 4 ‘waste‘dispd%al

ERIC , ~ o




-~ »e Y

. - “® * " & 17 ¢ N 2 \
. .
. 95 "In the-ceramics 1ndustry, tﬁe job of the liners and the v 0
) gllders is to ‘ . - .
! \ . R | , "
.1 make the'glaze ' 3 “fire the kiln :
- 2, finish the cups . 4* decorate the ware SN -
‘ iR . . "5 . . “ ‘- \ - <
96 ‘In the ceramics industry, the perSon who assists:the
jiggerman is the, . £ -
. . . . i ' . ., \/, .
1 caster . 3 batter-out
2 ° turner L 4 sponger : _;ﬁ

~
-

97 The art and science of forming objects from earthy materials

N with the aid of heat is calYed -
1 méss production 3 pottery making . - o
. 2 manufacturing 4% ceramics '
\K\\ . % ~ - .

98 1In the whité&are industry, a skilled p&aster worker is ( .

called a X

. " B

1 mold maker ' 3 sponger

2° handle:.worker ' 4 caster o

:\<39 Whlch career in the field of 1ndustr1a1 ceramics requinks )
. a gocd background and interest in thfee-dimensional and '
graphic design, industrial processes, and problems, problems

of functiom and the physical structure, and actions of

> ’mater1a1s9 . - ’
- ) : «
1 ceramic engineer 3 ceramic gilder - N
2 ceramic designér - * 4 wceramic jiggerman 3
Y N » . : -
o a - . ;

* 100 Which career in the field of industrial ceramics would.
require a goad background and interest in mathematics,
chemistry, physics, mechanics and strength of mat%Eials?
1 ceramic engineer ° ¥ 3 ceramic gilder

. 2 ceramic designer 4 ceremic jiggerman

” D
<. N s
,
:
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R -

1 burning

1 alumlna
2, silica . v oA

. /

‘s

.

A? rock formatlon
2 city .-~

@

107 What are ball mills?
. )

.1 kiins

2 factories

t e . <
\ N .

- Y

. water produces
1 masonite

2’ marble

/

103 The first step in. the process of manufacturlng cement is

.3 the Greeks
.4 Eero Saarinen

106 Portland cement was naméh after a

, ., " 18 o oo
. R . ‘ ‘.’. .
. Part II Structural Ceramlcs ' 0
‘ Unit A'Cements «( 101 - 109 ) * e
[ . i s ‘ ' (
101 The traditional unit for measuring cement is o 5
L pouhds . 3 bags
. Z boxes,, 3. 4 barrels
4 * ‘ .
102 ‘A bgrrel ofdcement weighs‘f ) 4
(1) .. 80 kilograms (176, 1b) () 170 Kilograms (376 1i)
:(2) 125 kllograms (276 1b)

iﬂj;kllograms (476 1b)

3 ball m1111ng
-4 quarrylng F

»

2 clinkering

v - Y
104 Portland cement was“first mdde by

v 1 §§% Romans

" 2 "Joseph Aspdin
. v;‘ ' )
L)
105 The major 1ngred1ent of Portland cement is

- 108 Adding gravel or crushed stone to a mixture of sand, cement and

olimestone A
4 shale - _ =
A
D - \‘"
3,‘man
4 street : ‘o
ki
-~ -"A'
3 rotatlﬁg cylinders )
4 huge crushers
- 7
3 concrete e
4.. mortar N
: 2
. Y

24 \ x




109 A mixture of fjnelyaground cement.and water '&s called

-

110

\

111

‘_112

-

114

115

. ' >

1 ferrite 3 -concrete

Ld

2 silica =~ ' . 4 mortar. .. ., > . .
- > . . o Y R a - N - -
4 » . o . "l)
. . ' Unit B Concrete ( 110,- 132 ) s y

o, ;- . -

What material ig most commonly.used to reinforge concrete stxuctures?
. ~n . . N 4 [y

1* steel bars oy 3 glass pieces @

2 large stomes - ) 4, glass fibers

Y - v [’- 4 I. ' ! . § . -
Which one of the follolWwing is a‘fine filler or aggregate that
is added to cqoncrete to give it strength and take«up space?g -

]f\g?ﬁsum‘ ' N 3 clay. N
2 stone;;.‘ 4. sand . )

é:. = ) . - oLt ) ) B
Which one of the followrng is a coarse flller or aggregate that _
Ais added to concrete to giwe it strength and to, take up, space? .

AN - e \

1 sand P 3 stone . N §
2 gypsum 2&3 clay. | -

113 Concrete is a mixturerof — c /,w,/4{
[ il Y . . LI -

1 ceramic materials that have been fired in a furnace

2 cement and aggregates of ‘fillers §

3 stone, sand and-calcium sulphate . -

4 cergmic materials, - ca1c1um sulphﬂtewand water o . -
%2‘/. Rd

« ’.
Faa
', LN

Goncrete that is strengthened w1th wire mesh, "iron rods and bars

is knmown as K . J \
1 reinforced concrete 3 cured concretg ! .
2, Tprestressed concrete .4 high tenside concrete v
- h ' g P& . R
» L] [

'Concrete that is strengthened and Sprung under® tension %ﬁ grretohing‘
cables inside of it is known as ] ’

. .
1 4 vo‘ ) .

1 reinforced concrete 3 'cured concrete >
2 prestressed concrete 4 high tensile concrete . .
» s P

' \75 o : .
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'* 116 Concrete which is highly resistant to the- destruétlve effects

,0F freezlng and thawing is called . J
- B, 5 ” ) : - *,

LAY -

1-, pretegnsioned - 3 reinforced -
"2 prestressed - 4 air-entraiped

~

' " CH
B

- ’ .i L4 Fd
J .
é 117 Terrazzo is a trade name for a m1xture of 7. . .

cement, sang and stone

spec1a1 ceramic materials mixed with a resin binder
Portland cement, talc, crushed+and sized colored sandstone

cement and marble chlnq in a gypsum batch mix '

B ORI S I ]

-
A

118 One of the most common mixture ratios for concrete' is the : .

, (1) 1-2-3 mix " -+ (3) 1/2-1/2 batch
(2) 2 to 1 batch’mix (4) 60-40 mix " <
N 2 > . o
Q : B (:}

v

119 In alto?2 to3 le by volume of concrete, thé 2 indicates the
] >

amount cf
e T | w L s _ .
. . 1 gypsum ® . 3 Sand . .
o 2 ‘Cement T .4 water

»

i -

120+ "Which substance is produced by adding hydrated lime to.a mix-
ture of. cement, sand and water?

[ - .
1 stucco peog " .3 clay
2- cement Lo 4 glass

.~ 121 The function‘of cement in a concrete mix is to

3y

"1 add»color to the concrete .
*ox 200 “produce the heat necessary to harden the concrete
3 expel the natural water in the mixture .-
& 4 act as a binder to hold the mixture together -

%
i

122 Whidh chemical will cause concrete to set faster than normal?

S T . o
1  aluminum cnlorlde 3 tin oxide : .
2 2 ca1c1um oxide 4 .calcium chloride .

~

123 How many operatlons should be involved in the pou11ng of concrete

f : for an. underwater structure?
(1) 1 C(3) 3,
-~ {2) 2 (4 4
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124 The sheet irbn cylindrical chute used to deposit concrete under :
water is called a . ) . ) ' . X

« 1 fumnél . " 3 bin T , .
2 sgreen - i . 4 tremie :

L] * N
N ) B . N . R s
e 1 3 ” .

-~

125 What progess causes concrete to~harden?. - - .

1. freézing . 3 oxidation AR
2 hydration } 4 dehydration ‘ N
. ‘,’t Lo . . .o :
_— N . , X -

AN

. / - . .
126 The normal time required for concrete to build up to maximum

., strength is L. . ,
- ' (1) - 16 days (3) 28 days ’
' 2(2) 2 days (4) 32 days -

. o
. .
A ]

127 Which architect designed the graceful, soariﬁg reinforcéd con- -
crete sculptures at Kennedy Airport? . .

1 Eero Saarinen K 3 Richard Chdmpion : o
2 Bernard Palissy - 4 Joseph Aspdin '
1284 A cantilever beam is supported g AP
. .
1 in the center, only 3 on both ends, only’
.2

on one end, only v 4 on both ends and the center’

129 To cure concrete means’ to

hd '

mix it with sand, water and stone

1 .
’ 2 add special chemical hardeners to it - v
. 3 stress it internally ‘ L
4 let it dry out.and harden ) -
H 1 ‘ ig:t; , " ‘ - (%
/ <//130 A mixture of sand, lime, and‘cemenﬁ that is used between stones,
/ bricks or cinder blocks is known as ff
7 " © 1 concreté 3, a decoration
’ 2 mortar S 4 an aggregate
n ‘ -~ « .
.131 Green concrete is concrete that T . i )

is colored before pouring ‘.} has rot completély dried out

1
: 2 is colored after pouring 4 has completely dried out

- 'y
] . -~
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134

135

136

137

138

N
22
Concrete becomes warm when it sets up becayse

it absorbs heat as it changes from a liquid to a solid )
chemical reaction occurs between the cement, sand and water .
it absor*s heat as the water evaporates )

!
a chemical reaction occurs between the concrefe and the air
. b

[ ]
F Nt

-

v
L

* Unit C Strudtural Units ( 133 - 149 )

X
' £ -

In brickmaking, the pgocess of ‘getting the clay out of the

- ground is known as

"1 .benefication 3 winning ,
.2 gripping ’ 4 dredging Oa

“e
.

What device consists of a long trough and a shaft fitted with blades -
and is used to change the cleaned screened powdered clay into a

moist workalle mixture? -~ '

1 _muller mixer . 3 auger

2 pug mill “ 4 blender

- y

Clay products such as drain tiles and bricks are formed. by passing
tlay through a ’

1 metal die - '3 pug mill ’ “ .
2 mul%;r press:* 4 trim saw

Clay tile and drain tile are ‘cut Qy a process known as )

1 face-cutting s 3 front-cutting )

2 ide-cutting .4 end-cutting )

The cutting process used to cut bricks which results in rough top
‘ana'bottom surfaces is known as-

1 face-cutting 3 front-cutting

2 side-cutting: -4 end-cutting

’

~—

A thin, white incrustation which appears on masonry.bfftkwdpring

periods of wet and dry weather resylts in a defect knewn as ‘
1 efrlorescence ® 3 scumming

2 salting 4 oxidizing

. - ’ 4

i) . “l';{

25 | :
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' 139 “In which process are brick and drainage tiles made by forcing '
pldstic clay through a molding die in .4 centinuous stream?

1 stiff-mud process . 3. plastic-mud process .
2 .+soft-mud process 4\ green-mud process.

i B

140 In which process are bricks made by molding tempered clay under
pressure in a machine using multiple die molds?

-7 1 stiff-mud process 3 plastic-mud process
2 soft-mud process 4 green-mud procgss ‘
' ) ‘o / 2
. 141 Products such as building brick, acoustical brick, drain tile,
: -~ floor tile, and sewer pipe which require no paint, preservatives,
or termite-proofing are known as Y
ol refractory clay products 3 "ferrite. clay products
2 structural clay produckc 4 vitrified clay products
. ;. , \
- | | ' E
142 The process of forcing a plastic body through an opening to obtain
various shaped objects is known as
1 slip casting © 3 extwusion
# 2 drawing - 4 ram pressing ’
143 .In addition to oil and water, which one ofythe following 1is
used as a lubricant to prevent clay columns from tearing and
ripping during the forming process? .
1 :steam . 3, talc .
‘ 2 sodium 5111cate - 4 alcohol
144 ~The process used in the manufacture of structural clay products
to increase the green strength, improve the workability of' the
clay and eliminate 1am1n&£10ns and- other defects is known as
X
1 de-agring - S vicrifying
[- N~ .
©p 2 wvulcariizing 4 permeatlng,ﬂ
: 145 When the molds used to foriy bricks are sanded to prevent the clay
from adhering to the mold,‘the finished green brick is called a
7ﬂy¢_»ﬂlﬂacerme%-struck brick . 3 water-struck brick
.- 2 . green-struck brick 4 sand-struck brick
L . .

29
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146 When .the molds used to form bricks are dipped into water to prevent
the clay .from adhering to the mold, the finished green brick is
called a ’ ’ ( . ’

. : ]

1l cermet-struck brick .- 3 water-struck brick -
2 green-struck brick & 4 sand-struck brick |

’
x

>

-

147 What is. the name 6f the fi%st stage in thénfiring operation for
structural clay products which removes the physical and chemical
. water.from the clay objects? ' '

»

iy ~ ' < é .
1 salting ‘ 3 flashjing .
P 2 vitrification , " 4 .water-smoking
T : ’ i ' - ' d

. 148 Prior to the. time that clay is formed inte various structural
. . shapes, a vacuum is maintained in a special chamber to

*1 remove organic matter £Lrom the clay

2 . remove trapped air from the clay

3 ‘remové excess water from the clay '

4 add metal oxides to give the -¢lay a distinctive color

« hd

149° Which grade of brick would have the highest resiStaﬂce to’frost

r;action? ’ >
. 1 Grade SW 3 Grade NW
2 Grade MW 4 Grade LW

- v

- ——

. % i

Unit D Structures ( 150 - 154') .

4
150 The most common method of ‘concrete constructioﬁ for lafge buildings
1S e B ; )
1N . !
1 .slab - 3 block . . :
2 cast . ‘ 4 shell - ) . -

.

151 Concrete is cast into slabs and other shdpes in containers cal@ed
[+ s ! !

1 forms 3 shells
2 cans , 4 boxes

’

Concrete beams are given additional strength by streﬁching the
reinforcing steel. This process is known as ) .

1l post-positioning 3 prestre§sing
2 pull-creting - 4 slinging

* <

» - . 30~




154 The smooth st¥face of concrete

<

1
2

adding cement

sanding

troweling -

H

floors is pféduced.by

3 vibrating
4 sealing )
-
Unit-E Refractioné ( 155 - 159 )

IS5 The standatd siZe of fife
industrial furnaces is
(1) 8 in. x 3 in% y 2 in.
-~ (2) 8% in. x 3% in. xi 2%

14

156 A refractory clay pyramid

1

pyrometer’

2 pyrometric cone

157 What type of saw is used to cut hard inner fire brick?
N

1

2.

"158 A refractory material used to prevent glazed objects from
st1ck1ng to the kiln 1is k11n

1
2

hack saw
coping saw.

-

cement
,wash

A

temperature is called a

-

bricks used to line the jnsi&e of

in.

Y

H

3
"4

9 in.
9% in.

x 4% in. ¥
X 4} in.

(3)
(5

« ., -

product which sags at a specific kiln:-

kiin setter
temperature indicator

’
.

3~~c1rcu1ar‘saw

4

-3 mortar

d1amond saw

¥

salt ,

25 - ' ' ;
A & Ny . - )
153 Concrete is settled jnto forms by 7 )
1 adding water = | 3 pressing
2 4 vibrating

.

x 2% in.

4
159 A refractory brick used to line the inside of é kiln.-is
1 ‘common brick ’ o 3
2 wire cut br1ck 4

"insulating brick
fire brick

~
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Unit F Gypsum and .Lime ( 160 - 168 )

.
L ’ *

160 Quicklime is made of

-

1 calcium oxide ) 3 aluminum*oxide )
2. calcium dioxide: : 4: hydrated lime \

161 Quicklime is used in, vertical-shaft kilns to

- ’

"1 drive off carbon dioxide 3 reduce heat
", 2 produce carbon dioxide" 4 -drive off water

162 A suspension and solution of hydrated lime .in water is cafied

1 milk of lime ' 3 limestone slurry
2 _quicklime 4 hydraulic lime

-~

.
i

' 163 . Limestone is used as ‘a’ raw material for maKing )

1 whiteﬁare"; 3 glass . 5
2 greenware" «+ 4 so0il additives

164 Gipsum is a type of
.1 hard mineral + 3 hard clay .

2 soft mineral - 4 soft clay ' .
', p I . , ? . .
165 Gypsum is heated to remove its water'content. What is. the
- . - remaining material called? C T o -
1 cement ° - 13 glass . .
. 2 plaster of paris 4 1lime :
- * . .

166 The earthy impure form of' gypsum is called -

2 selenite . -+ 4, gypsite ' - <"

L]

- 167 bypsum that is made of tfansparént crygtals is called

~ 1 selenjte e 3 alabaster -
Z2 gypsite . 4  satin spar

4 &

I rock gypsum 3 satin -spar , . . .




-

168 Satin spar is a farm of éypsup that is best described as

1 earthy - 3. a rock ’
2 fibrous .4+ a crystal

T
- - . » , ‘

‘Unit- G ‘Abrasives < 169 - 180 )

169 Hard ceramic materials that will ‘wear away the suface of another
maverlal are known as .

1 ‘refractories < 3 ferrites * .
.2 syntheilcs . 4 abrasives’ ' . , .

»

170 Abra51ves made‘of f11nt garnet,. emery, corundum, Or ;kamond are

all classified as .
1 s%nthetic abrasives 3 manufactured'abrasives , .
. 2 natufal abrasives : 4 organic abrasives . ';>

C * " ‘J
‘ 171 ~ The type of abra51ve used in grlndlng wheels and other molded
shapes is known as a . -

4

/ ~.

. 1 bonded abra51ve . -3 coated dbrasive
2 loose abrasive 4 prefo med abrasive

2

-

¢

N “ . " . ’r
172 Which one of the following abrasive materials is synthetic?

’ 1 garnet ' ' 3+silicon carbide °
*u : 2 flint ‘ 4 emevy
. ’ s
N g ' L
173 Abrasives made of silicon carbide, fused alumina, boron carblde,
or cubic borom- nitride are all c1a551f1ed as

1Y

¢ 3 1 synthetic abrasives 3 organic abrasives
' 2 natural abragiyes 4 original abrasives
. . P

174 The txpe of abra51ve that’ uses a backing matetial made from paper,
cloth or a combination of both is knowp as a ’ .

1 bonded abrasive 3 co ted abrasive
2 1loose abrasive L 4 preformed abrasive

»

.
.
A ) . >
7 N R ! » .
N .
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Abrasiyes are classified according to their oo ’ T

- v N LY
1 age 3 hardness ) ) el L
2 - firing temperature 4 durability

~ 3 w
-

&
The hardness scale generally ysed- to test the synthetlc materials

used 1n abrasives' is known as the -

1 th scale of hardness 3 Norton scale ,of hardness /

2 Mohs scale of hardness _4 Knoop scale gf hqrdness v

Grihding wheels are produced by mixing an abrasive with- T n(‘,
1 hardeners - 3 binders - .

2 saqfteners 4 fixers , 3 2z
Grinding blocks were first produced from natural M L ’
1 clay ‘ '3 sponge ' ‘ *

2 stone - : 4 soil

-5 - <

Shellac, sodium silicate, re51ns and rubber compounds are all *
types. of ~

1 nonvitreous.bonding agents 3 carbide bonding agents ~~
2 organic bonding agents " 4 ceramic-bonding agénts ‘ :

£ N . ~ ’ -

Sawdust is used tb d elop a porous strutture during the
manufacture if a manf gde abrasive known as

> )‘ ‘ 1 ' *"\

1 c¢rocus ’ 3 rouge ‘ - ’ .

2 silicon canbide 3 .4 aluminum okide

\ ¢
y ! 3
~X . - o . S

¥
N
v




Unit H Industrial Organizations ( 181 - 15 )

o~

181 Which industrial organization works for the 1mprovement of business
conditions in the glass and pottery .industry, sponsors research
'projects in educational institutions and provides scholarshlps

for secondary, undergraduate and graduate students specializing

€ in ceramics?
-~ [4
1 Glass: Crafts of America Institute »(GCAI)
2" Associated Glass and Pottery Manufacturers (AGPM)
3 Glass Container Industrial Research Corporation (GCIRC)
4 Flat Glass Marketing Association (FGMA)
* ' ,a‘ z .
- 182 Ar" industrial organization that has develdped standard specifications
. - for practically all building materials based on laboratoty tests

’ ' and field experience is known as the . , .

.

1 American Association of Refractory Products (AARP) ‘
2. American Clay Production Institute (ACPI)
. 3 - Association of Structural Clay Products (ASCP)
4 American Society ‘for Testing Materials (ASTM) S
\ ] C . .

L]

183 What organization is responsible for improving the professd%nal
‘ status of ceramic enginéering . -and promot;ng high standards of
ceramic education and high eth1ca1 engineering standards and
practices?

¢

~%

a

1 . National Institute of Ceramic -Engineers (NICE) . . _ .
2 Ceramic Educational Council (CEC) . . < T
% American Ceramic Saciefy (ACS) ~°

4 Association of Ceramic Educators (ACE)

184 Which industrial organization is responsible for jimproving.and o
-extending the uses of Portland cement ard concrete' through '
sc1ent1f1c research and engineering field work7 )
1 Cement Manufacturers Association (CMA)

2 National Association of Gement. Users (NACU) ) Lo
3 Portland gement Association (PCA) . .
4 Gypsum Products Assoc1atlon (GPA) * . o .

. o

r . 4

’
185 'Which associati®on prepares gu1des to aid manufacturers,.consumersh
v, and the general public in regard to nomenclature, composition, con-
struction, dimensions, tolerances, safety, operating characteristics,
performance and quality of various ceramic products?

~

1_vAmer1can Standards Association (ASA)"
2 American Manufacturers Association (AMA)
3- Standard Products Association (SPA)
4 Assoclatlon of Manufactured Products (AMP) _ J

s .o s

=
c&)

5 - -
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Group Quéstions ( 186 - 198 Yy,
. )

/

- 186 Five types of equipment used for ceramics.are ‘shown in parts
. a through e. On the line atgghe left of each illustration, write-
the name of the type of equipment shown in the illustration.

[5]

N
i
. *

~ -

. 4 » 4
.
- . ;

a

”

’ PN .
I
’
A
- . *
- ¥ - ) .
- . L4 * . "‘
o . . ‘ .
! s . 36




* "187 On the line at the left of each enameling defect listed in parts :
cre a through. e, write the number of the cause,- choSen from the list 1

' below, that "would piroduce that dgfect. [5] . i .
. . . , ’ Causes & \\ . .f. ‘
) ¢ ) (1) Uneven ‘gum applicatjion

(2) Object overfired
. ) . (3) Object underfired
. ) : (4) Improptr cleaning of base metal .
c (5) Uneven app¥ication of enamel - wék
(6) Steel wool contamination

. . . (7) Too thin a layer of enamel
. a Orange skin o R S *
‘ b Bléd out - ) . : -
. c Lumﬁy and separations ‘
' d Burnpwedgeq ’
i e APlnholes and bllsters !

- - @
- - t.
188 The 1dent1f1cat10n symbol: for a bonded abrasive is shown -below,
On tke line at the left of parts a through e, identify what that

part of the symbol stands for " [S]

\,A-"Sﬁ-L-s--,v:zs I

a A . . L N -

b 36
¢ L , ‘ T
d 5 )

e V
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‘0 189 On the line at the'lefp of eath type of glaze color description
listed.in parts wa throtigh e, write the number of the colorant,

chosen from the Tist below,. that would produce that célor glaze. e
. 51 T T )
' - Colorant ‘ . - 15 !
N ®© . ‘ .
(1) Cobalt oxide ? )
(2) Magnesium oxide- .
o N (3) Copper oxide
o, (4) Wickel oxide
. (5) Lead oxide * - - . . .
. ¢ . (6) - Iron oxide '
» (7). Tin oxide .
~ * M . '*
a’ Brown and gray ’ ’ .
. b White - . - A
e:/-’\ . t c Blue"' A - * : cen t
d Red, yellow or brown SRR N
[ }o;—
e

Greea and blue . S g
. 190 On the line at the left of each kiln‘téﬁpe$ature or temperature
range listed in parts a through e, write the .number of the phrase,
.re¢hosen frgm the list below, that best describes the color produced
by that kiln temperature or temperature range. [5 ) R ‘

- '
- .
. \
~
.

Color Descriptiond®

4

-

v

(1)" Dark red .
(2) Cherry .red ' ’
(3) White to dazzling white -

to ) : (4) Pale red . -
. . (5) Bright cherry red to orange .
(6) Orange to yellow . ‘
\ o (7) -Light yellow ‘to white ’
- (a) B85°F -
» (b) 885°to 1200°F
) (c) 1650°to 2000°F ' .
(d) 2400°to -2800°F ' .
(¢) 2800°F and higher = - ) .
¥ L ] N Y
~ ~ - . \_ )
' ’ t’ " Fu AY . 3
’ Ny
v gl

-~y
"
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192

33 )

*

Ten products are listed in parts a .through j below. df the

product can be classified as a Ze{amlc product, place the letter
C in the space provided. If the product cam not be classified -
as a ceramig product, place the letters NC in “the space provided.

_ [5]..
a Sugar f China ¥
b Acoustal brick . g Cement si@ewaik
c Brainage tile - "h Pldstic’ trash can
d LGranit‘e tombstonéﬁ i Pyrex.dish @
e Pearl s jv p1a§ter og'paris

On thé ‘line at' the left of each ceramic material or process
listed in parts a through j, write the ppumber of the'major- .
ceramic area, chosen from the 1list Beyéi, where that ceramic?
material or process would be used. (A'humbér may be used more
than once. ) [S] ) . . xg

Ceramic Areas .

’

(1) Conciete .
(2) Struttural clay .
(3) Abrasives -
'(4) Refractories ~ .

a Aluminum oxide R

b Rotary kiln

c - Extrusion

d Blast furnace

e’ Garneg . R

t Clinker

g Silicon carbide

h Kiln stilts ° -~

Stiff-mud process '
j Fire brick




I

|
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193 A student has' beéen working on a coil construction project. In ¢ -
¢ constructing this project, the student used 1816 grams of clay. e
The bisque firing took 7.5 hours. with twenty objects_in the kiln.
The student glazed the project ysing two jars’ of glaze and then

glost fired it for 7 hours with twenty-five objects in the kiln.

Determine Epe*jptal cost for this project: [5] .
. ‘ . ‘
ADDITIONAL INFORMATION . , . e . , g,;
1 One pound of clay costs §.12 Cost of clay A\k . :
2 One jdar of glaze costs $1.50 o ‘
3. The kiln uses 12.2 kilowatts Cost of glaze S — .
of electricity in one hodr - Cost of bisque fire
4 Each kilowatt costs $.03 Cost of glost fire ¢
R Total 5

194 On- the line ‘at the left of each pyrometric cone value listed in
parts a through &, write the number of the temperature equivalent,

chosen from the Tist below, for,that cone value. [5] - L
e : .

Temperatures
(1) 1641°F ' .
(2) 1739°F . - ,
(3) 1803°F '
(4) 1830°F
(5) 1915°F ' :
(6) 1995°F" ' ‘
(7) 2048°F oo
(a) 02
(b) 05 '
(c) 06
. (d) 07 i
(e) 010 : - - :
} .
H
. A,
to- '
Lr-\’
! 40
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195 The diagram below shows the equipment used in the’plastic wire-
cut brickmakingvprocess~ On the line at thHe left of parts
a throtigh e, write the number of the name of the piece of equip- |
ment, chosen from the 1ist below, that’'is indicated by that
letter in the diagram. [5] :

'

-

4@\ _

a . .
\ N {lr , .

) C
. . - R M .

. . ‘e

_Eguigment
(1) Secondary rollef crusher
(2) Hopper

(3) Pug mill

(4) Cutting table i

(S) Primary roller crusher i
- (6) Extruder ;

(7) Dry mixer

b

o |uio [T
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186 On the liné at the left of eacl, job title listed in parts

a through e, write the number of the description, chosen from
the list below, that best describes the duties of that job. 5]
T . AS

3

Descriptions -

I_w/ ~ ' [
(1) Designs buildings and structures :
(2) Plans the location and support for structures
. (3) Plans the heat and lighting of structures
: (4) Plans the framework,of structures
(5) Carries out the labor tasks of construction
(6) .Directs augroupcof workers on the job
(7) Plots the“land to prepare a site for
construction . ‘
Y
g
-a Architect . ’
b Structural engineer S "
¢ Surveyor . ) : ) £
e . »
¢ Foreman, ] - . ‘ v
e Journeyman ¢ .

+

¥ 1

197 On the line at thé left of each materi:l lidted in.parts g through e,
write the number of the phras:, chosen from the list beiow, that

best describes -that material. .  .[5] . .
- .Descriptions®~; i .
(1) A material made from.cemept, lime, sand and water
{2) A material applied as an-outside covering on a wall
i (3) A material made from limestone, clay and gypsum
(4) A material -made from cement, sand, Stone and water
(5) A material made from martle chips,, cement, lime,
: - sand and water . . . .
. (6) " A‘*filler material made of.gravel :
(7) A, filler used between joints : .

a Concrete | - T
‘ bf’AESregaté ! ° . ‘ .
C Stuc&o' ‘
" 4w Mortar . S .
e ,Terrazzo ’

=1 ' ' o ) > , .

. 3
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a .. .
198 On the lihe at the 1eft of each term 115ted in parts a through e,
write the number of the phrase, chosen from the list below, that

hest describes that tern. [5]
: AN L
Ly Descriptions

(1) Form wofk that receives a slab or floor of cement |

"(2) Stakes used to guide elevation and outline a building

(3) Braces used to increase. the stability of concrete
forms » . )

‘1) A\ system of supports for holding forms when pouring
a slab of concrete

(5) An elevated platform used to support workcrs, tools
and materials ‘

(6 A column built into a.wall to provide support

»

1 Batterboards > L
b ShoréS .
. c Pilaster r .
d Deck® '
} - . ~
" e Scaffold ¥ _ .
(.Y
'
o ’
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" Industrial Arts Efamination Materials
CERAMICS :

" Scoring Key
{ Multiple~Choice Questions

-~

(13 (28).2 = . (55) 2 (82) 3°
(2) &4 - (29) 1 (56) 1 (83) 1
(3) 1 (30) 2 . (57) & (84) 4
(&) & (31) 2 ~ (58) 2 (85 3
OEN. o (G2) 4 (59) 3 ' (86) 1
Ny LT (33) 1 “(60) 1 (87) 2
(7) 1 (31) 2 (61) 3 (e8) 4
(8) &4 (35) 2 (62) 2, ‘ (89) 2
($) 2 (36) & (63) 2 {90) 2
(10).1 - (37) 3 (64) 3 (91) 1
(11) &4 (38) 2 7 (65) 2 (92) 3
(12) 2 T(39) 1. . (66) 1 (93) &
(13) & (40) 3 (67) 2 (94) 3
(14) & (1) 1., {68) 3 (95) &
(15) 3 (42) 2 o (69) 1 (96) 3 ¢
(16) & (13) 1 (7o) & (97) &
¢ (47) 2 (4h) & -, (71) 3 (98) 1
18y 1. (55) 1 (72) & (99) -2
- [(19) 2 u) 3 (73) b (100) 1
(20) 3 (47) 1 (78) & (101) &
(21) &4 (48) &4 (75) 3. . (102) 3.
(22) 1 (49) 3 76) 3 (103) &
(23) 2 (50) 1 (77) &4 (104) 2
| (24) & - - - (51) & (78) 3 (105) 3.
' (25) 2 (52) 2 . (79) 3 (106) 1
(@) 1 (53) 1 (80) 3 (107) 3
(27) 3 (54) 1 GO (108) 3
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(109) & " :(136) ué C(163) 3
(110)- 1 'j (13§) 2 (164) 2
(111) & (138) 1 (165) 2
S (112) 3 ' (139) 1 (166) &
" (113) 2 © o (1w0) 2 (167) 1. . :
(198). 1 (). 2 (168) 2 '
(115) 2 o L(Mk2) 3 (169) &
(116) & -+ ‘ (1&35\1“, (470) 2° —
(117) 3 (14L) 1 My
(118) 1 R(145) 4 (172) 3
(119) 3 (146) 3 (173) 1
.éjzd) 1 (147) & i (174) 3
121) 4 (148) 2 (175) 3 .
1122) 4 w1 (a76)
(123) 1 (150) 2, (177) 3
(424) 4 (151) 1 (178) 2 ! L
(125) 2 (152) 3 (179) & * )
(126) 3 v (153) 4 +,(180) 2
(127) 1, . (1s4) 2 ¥ (181) 2
(1282 S (155) 3 . (182) & \
(129)% (156) - (183) 1
(130y 2 7+ - (157) 4 (184), 3 i
(131) 3 (158). 2 . (185) 1
(132) 2 (159) 4 | |
RN CE- T(160) 1 S |
(134) 2 LGy 1 - \
(3 1 (162) 1 ' ,
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Industrial Arts Examination Materiel
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Scoring Key
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Group Questions

Pyrometef
Pugmill .,

Mulier—Mixer

-

Jiggering Machine
Ball Mill

b4

e\ R s A e

Abrasjve Type

Grain Size

Grade: Soft-Medium-Hard

-

Structure: Dense-Open

Bond Type

4 £ )
7 ’ .\’ 3

1 »

6 .

3

(190)
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{193) Cost of Clay  § .48 (197) a°
Cost of%lgze 3.00 N b
Cost of Bisque Fire .14 c
Cést qf Glost Fire .10 da

STl L g5.72 [ e

(194) _a_ 7 - ) (198) a
b 5 T T
° b K
4 3 !
e 1 e

» (195) a 2 '/

‘ , P_ 5 6 .
c 7
a3 .
Iy ) )

?76596) a 1-°

- . _b_ L;. '
. .
4 6
e 5 ,
. g !’v" . 4
.

£
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Industrial Arts Examination Materials ) .

GRAPHIC ARTS

~

“Directions (1-197): On your answer paper, write the number preceding
the word or expression that, of those given, best comp Tetes the state-

ment or answers the question.

Part I Phetoéraphice

Unit A Cameras (1-14)

1 What is the main advantage of the single lens reflex camera over
other types of cameras?

1 It has a nonlnterchangeable lens:
2 The shutter is between ‘the lens.
¢» 3 It has split-image focu31ng
"+ 4~ It has through the lens viewing,

2 Which one of the following cameras is'a single lens reflex camera? .
1 Kento * ‘ 3 Pentax
2 Graphlex XL 4 Rolliflex

.

3 Which one of the foll®wing action- -stopping techuniques tends to blur,
the backgrouny-of a photograph?

(1) peak of actlon (3) 45 angle of action . .
(2) panning’ x (4) 90 .angle of action
'4 In a camera, the focal length is equal to the ’

Y

1 length pf the film plane . .
2 distance~between the lens and- the film plane .
3 diameter o e lens -

4 length of the film ‘ . .

5 What is an advantage of fhe w1de -angle (éhort focal length) lens
over other types of lenses?

It has'a smaller depth of field.,

The distance between objects is smaller.

It has a wider angle of-view,

It produces a-less distorted pérspective.

L OLE Y

~

48
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6 What is an advantage of the telephoto (long focal length) 1lens -
over other types of lenses?

1, It has a %reater depth of field.

2 It produces a 'less distorted perspective.

3 It brings distant objects closet by magnlchatlon
4 It has a wider angle of view.

.
.

7 A convergent lens is a lens that
Jq- always.forms a virtual image '
.2 1is sometimes called a negative lens
3 1is thicker at the center than at the edges
4 is thicker at the edges than ‘at the center

8 Whlch type of lens should be used to photograph a large group?

1. telephoto : 3 normal .
2 w1de angle . ( 4. close-up .
é' Wthh type of lens should be used to take a picture of a distaht
subject? . . .
1. telephoto = 3 nprmal . L
‘* 2 wide angle ~ 4 close-up -

10 Which ler's pening will alldw the least amount of light to reach
the film plane?

D
‘.

@) £/1.2 (3) £/4
A4(2) f£/2 - , 4) £/8 , \
11 Which f-number setting results in.the largest lens opening? v )
(). £/1.4 - , - (3) f£/4 |
(2) £/2 (&) £/8

12 When the ‘lens setting of a camera is~€hanged from £/2 to £/2.8, the
amount of light entering the camera w111

3

1 be halved ] 3 remain the same
2 be doubiled ' 4 increase four times

13 Which shutter speed will allow the least amount of light to reach
. the film plane? )
El) 1 second ' 3). 1/i25 second
2). 1/60 second (4) 1/250 second




. 45 -

. ' .
14 Which lens opening results in the greatest "depth of field"?

<

(R gL ‘ : gég £/8 o b
2) f£f/2 4) -£/4 _
: Unit B Exposures CI5-22)
15 Which type of exposure meter is most widely used today? . ‘/

3

gl) CDS cell meter
2) extinction type meter . . A
53) selenium cell meter * ,
(4) tungsten meter
16 What type of exposure meter should be used to read the amount of~
’ light falling on a subject? .

1 spot meter 3 in¢ident light meter
2 reflected llght meter 4 extinction meter

17 Which ASA rating film would be most sultable for low light-level

) exposures? . o : : .
‘gl) 1600 ASA (3) 125 AsA . !
2) 400 AsA ‘ (4) 25 AsA . ‘

18 Which type of lighting is used to Yighten shadow areas for a portrait?

<

key light 3 side light . ~
hair light * 4 f£ill light .o
19 Which one of the follow1ng l;ght sources will produce the most
llght7 '
(1)No.1l photoflood (3) No.3 photoflood
(2)No.2 photoflood (4) 100~watt household _bulb

20 ‘When taking a plcture in the evenlng of an obJect several hundred
feet away, a photographer should use

-

1 a small flashbulb 3. flood lamps .
.2 an electronic flash . 4 ‘a time exposure , -
21 Which process is used to ellmlnate undesirable reflected light
- inside a camera? . . ‘ v
. .
1 absorption 3 polarization
l 2 filtration . 4 refractjon . §

-

| ’ 50
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22 A picture's ''depth of field" is determined mostly by the
(1) speed of the shutter oo
. (2) + ASA rating of the film
(3) amqunt of light reaching the film
(4) size of the aperture opening

4

a "",l ) ’

~Unit C.Films (23-33)

d S N ) . N
23 .ﬁanchromatic film is sensitive to

1 yellow 1ight, only

2 red light, only. -,
3 blue 11ght, only

4 the entire spectrum of v151b1e llght -

PR Y

24 Whigch film is used to make blatk and white slides?

1 Kodalith = 3 Tri -X pan
2 Panatomic-x. . 4 Tri-x ortho
* ?

-~

25 What is the advantage of panchromatic films compared with
« orthochrcmatic or infrared films? - :

They have a faster film speed.

black-and-white scale.
4 They ‘can be stored for 1onger periods of time.

>

26 What is the main advanfage of.high film speeds over low film speeds? .

@

1 The film development tiime is always les’s..

2 The pictures are always easier to enlarge. .
3 The pictures will alyays have less graininess.

4, Pictures can be taken with less light.

27 Film contrast refers to a film's c s

f.speed .
ability to distinguish amorig colors

) ablllty to Ieflect light

oy ~\

1 .
Z A red safelight can be used while“the film is being developeg
3 They give the -most natudral-looking colors in' tones of the

1
2
3 ability to distinguish among.tones in the brightness scale
4

b

L

ot
-~

»
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28 A tungsten film is exposed tc‘dayllght When the film is developed,
it will have a X : . «
‘ z
"1 reddish appearance ° 3 yellow1sh appearance '
2. bluish appearance = &4 correct color balanée’

29 The disadvantage of graininess in.film is that it
. \ o o
1 becomes too visible in enlargements
2. makes film development difficult
. 3: requires long exposure times B -
@ makes the prints turn brown P v

»

30 Unexposed silver salts are removed from film durlng the “process of

1 reducing =~ . "3 toning
2 fixing ‘ 4 bronzing : B
31 Whlch chemical is used to make the llght-sens1t1ve emulsion found
on film? .
1 .cellulose acetate 3% cellulose T ' -
2 silvexr nitrate 4 silver bromide
32 imhat is the majoraingredient in 4 film emulsion?
1 cellulose acetate, "3 silver bromide
2 potassium nitrate "4 sodium sulfite
33 What is the major ingredient in film backing?
1 cellulose acetate . '3 silver bromide ‘ .
2 potassium nitrate 4 sodium sulfite )
,Uﬂzt{g/‘Chemistry (34-42) ] -
O .
34 When processing f11m, the proper sequence of events is’
l washing, f1x1ng, stOpplng, and developing
2 . fixing, stopping, developlng, and washing
3 developing, f1x1ng, stopping, and washing .
4 developlng, stopping, f1x1ng, "and washing S
?
‘ L
52
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35 VUhen film is .being processed, what stops the developing action?

1 fixerw 3 water bath
2 hydroxide 4 hypoclearing agent

36 buring film:procéssingz why is it important not to contaminate
the developer with the fixer? * .

" 1 The developing time will be increased.
2 The developing time will be decreased. ,
3 They will neutralize each other. : - _
4 The wetting agent will become overactive.

37 Duringélm processing, the purpose of agitation is 'to

1 red the washing time .
2 reduce the fixing time ‘

3 enable the developer to work more’ effectively
4 eliminate the-need for a wetting agent

N

38 "Why is a wetting agent used after a film has been processed?

1 It allows the fixer to penetrate better.
2 It helps reduce developing time. ,
3 It allows the water to drain off the film evenly while the
film is drying. ) , :
4be It eliminates the need for a stop bath.

»

39 What four basic ingredients are found in most modern developers?

1 stabilizer, activator, rinsing agent, fixing agent
2 activator, preservative, fixer, rinsing agent

3 reducer, preservative, accelerator, restrainer

4 stabilizer, fixer, activator, accelerator

40 Which is not a bgsiE Blackpgnd—white devéldper?'
gl) Dektol. (3) Microdol -+ . ' -
2) D-76° “) Kodabromide ‘

-

41 Which chemical is added to some fixing agents to. neutralize the

action of the developer? . . ,
1 borax 3 acetic acid
% ammonia ' 4 citric acid

42, Which chemical is used to remove unexposed‘%&lver*salté?

1 sodium thiosulphate 3, silver nitrate
2 acetic acid 4 potassium bromide
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43

1 development_ti 0 increase , .

.

44

46

47

. l\\completely stop the developer actlon ¢

49

Unit E Development (43-51) -

/

Too low a developer temperature will affect the development of
a film by cau81ng the 3

2 film to curl
3 developing chemicals to deteriorate
4 negative to be too grainy , \
¢ f
When film is being developed what will happen' if too high a
developer temperature is used9
1 Thé “emulsion will soften and swell too much.
2 The development time will- increase. ! SEEN
3 The picture ,contrast will decrease.
4 The "latent 1mage" will be ellmlnatedlf

In film development, the purpose of the fixing bath is to

soften the film emulsion
3 dissolve the unexposed and undeveloped silver crystéﬂs
4 decrease the film contrast .

The main advantage of using ready-mixed developers is that they

1 are more economical

2 are easier to prepare . .

3 require less storage space o
4 last longer ‘

<

Which chemical is a reducing agent?

1 Metol, é borax A
2 sodium sulfite " 4 potassium bromlde

which chemlcal will slow down the OX1datlon of the developer9

1 Metol 3 borax .

2 sodium sulfite 4 potassium bromide
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The best developer for a fine grain film 37—~

N

El) Dektol : ) (3) ﬁicrodol
2) D-76 ‘ (4) "Kodalith i
The temperature of paper developer should be between . .
él”“h%o -64° F (3) 68-75° F

65°-67" F : (4) 76°-80°‘F

Which chemical is added to water and acts as an effective stop
bath? .

1 borax 3 acetic acid
2 _amQ?nia ‘ 4 citric acid ,

AN

\\

\\
N

Unit F Prints (52-/0) ~

e
What type of photographic paper should be. used when making contact
prints?

1 Medalist - : 3 Kodalith !
2 Velox. ) 4 mural X

¥
et

l Which type of paper w1ll reproduce the greatest range of. tones
from a negat1ve° ‘

1 glossy 3 semiglossy Y
‘2 matte - 4 'semimatte ‘
What is the advantage of a resin-coated paper over other types
of paper7 )
1 It can be drum dried.

2 1t requires less fixing.

3 It does not require washing.
4 It can be air dried.

Which contrast of paper should be used with a contrasty negative?

() #1 (3) 3 .
(2) #2 - &) #4
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56 Whlch .one of the ph\Fographlc papexs llsted oelow is used for
making contact brlnt99 .

1 Velox T 3 Medalist
2 Polycontrast , . 4 Polylure . : i

57 The easiest methdd of spot printing is

.1 burning'in i | 3 crdpping
2 vignettiag 4 dodging
58 rhe first step in spofting is , * ‘ \

1 removing the black spots
2 removing the white spots
3 toning

4‘ bronzing o ) v

59 The process of stopping light from strlklng certain areas of a

‘. print lS called ,

1 dlfquLng , " . 3 ’dodging ‘
2 cropping ) 4 burning in

60 ,Photographic paper is éémeflmes fogged in a controlled manner

to reduce. the contrast of a sectlon of a.print.- What is this
process called?

1 dodging 3 toning
-~ .2 wvignetting , 4 flashing Y ‘
61" Which process is used ‘to ellmlnate dlstractlng or unwanted

backgrounds? .

1 dodging ( 3 ﬁoning
2 vignetting 4 flashing

A
~,

62 Whlch process is used to enlarge an isolated section of a negative?

1 doedging ' 3 - cropping.
y 2 vignetting ‘ 4  etching

63 .The process of eliminating black spots on a print is called

1. toning 3 spotting @
2 fexrotyping 4 . etching _

*

56
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52
The process of filling in white.areas on a print is called
1 toning 3 spotting ‘
2 ferrotyping 4 etching

A glossy print surface can be obtained by .

hY
1- ferrotyping
2 drying the print face up on a blotter
3 drying,the print face up on a lithographic stone
4 drying the print face down

- Which type of paper surface will ferrotype most easinf

1 matte surface 3 glossy surface
2. semimatte surface 4 dull surface

What type of finish would be found on a photographic print with
a dull surface? . .

1 glossy T 3 semiglossy.
2 matte 4 sSemimatte

When making a contact print, the size of "the“print will always be

1, smaller than the negative

2) the same size as the negative

3{ twice the size of the negative ‘
four times the size of the negative

Which emulsion should be used for projection printing papers?

1 silver bromide .3 silver chloride
2 chlorobromide 4  Kodabromide el

+

}Light sensitive mdterials should be* stored .in areas ,that are
1- warm and dry : 3 warm and moist

2 cool and wmoist ) 4 cool and dry “

. ‘
1]
/ /
S .
. .

o~
o
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Unit G Evaluation (71-80)

What 'is the most important element in composition?

1 center of interest 3 picture mergers :
2 focus 4 exposure £
. {

The best advice to give to an amateur photographer is to

1 buy an expensive camera '
2 use only chromotype films : *
3 always use an electronic flash

4 £ill the viewer with the subject

A picture will usually have good composition if the -
f > N

1 picture is kept simple ‘
2 correct film is used

3 correct exposure is used

4  picture-is developed carefully

-
*s»

One of the most common composition faults of. amateur photographers is

~ *

1 wusing an improper film
including a poor background

2
3 usi.g Improper lightin
4 us.ng an incorroct_exyposure

What is' the tone or mood of a photograpﬁic print in which there

is"little or no shading from white to black? .

- . 2 . G . \
1l chiaroscuro , 3 perspective
2 notan . ) 4  tonal

Shadings that range from pure white to pure black are called

1" chiaroscuro 3 perspective’
2 notan o 4  tonal

When using a tungsten film outdoors, a photographer should use

1 an electronic flash 3 a filter
2 blug flashbulbs . 4 a fast shutter-speed .

/

Tungsten~type film is used mainly for
1 outdoor night photography .

2 outdoor day photography 3
3 indoor natural light photégtaphy . -
4 indoor artificial light photography

58 ) . -
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79 The illusion of third-dimensional depth in’a print is called

1 chiaroscuro 3 perspective
2. notan . - - 4  tonal . -
1

80 What type of grain-structgre do most very fast films have?

1 fine grain . a o
.2 moderately fine grain St .

3 medium grain . .

4 coarse grain

I
Unit H 'Reproduction (81-91)
.
81 The term chroma refers to* the
'l name of a color
2 degree of grayness of a color .
3 supplement of ‘a color
4 complement of a color

82 The word hue refers to a color's

3 1lightness or darkness
complement

1 name
2 degree of grayness - 4

83 The term value refers to a color's

<

3 1lightness or darkness
complement

1 name
2 degree of grayness - 4

84 Which are the subtractive primary colors?-

1 magenta, yellow, and blue
2 red, green, and cyan
* 3 yellow, cyan, and magenta
‘4 magenta, green, and blue

85 Which are the additive primary colors?

magenta, yellow, and blue
red, green, and blue
yellow, cyan, and, mdgenta
magenta, green,ana blue

rPLNH
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86 When making the color separation negative for printiné‘cyan,

what type of filter .is needed?. .

1 red - ‘3 magenta
2 yellow ‘/ . 4 blue
: L 3

87 A red filter will . -

1 reflect red light
2 refract red light
3 transmit red light, only ‘
4 transmit all colors except red light

.o

_8§y The purpose of a halftone screen is to

1 make it possible to print continuous tone pictures

2 filter out unwanted colors -
3 make it possible to print line drawings
4 keep excéss light off a process camera
89 The clearest halftones are made from a screen with

4§1) 50 dots/inch (3) 90 dots/inch
2) 70 dots/inch “ (4) 150 dots/inch

’

1(1) Microdol (3) Dp-11
(2) Kodalith a & b (4) Déktol
— . T
. !
-
s ’ . \?

60 ..

-

¢ 90 . What type, of developer is used to produce a halftone negative?
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. x . .

91 Which diagram shows how a pring -should be mounted?
t ' L

I

.
LR TRV AR
.

Unit I Careers.and Industry (92-99)-

92 Which one of the following fields offers the widest opportunities
‘ to motion pisture~photographers?_ )

74

1 television ¥ 3 entertainment

2 education 4 ‘medicine
93 The largest eﬁploye; of darﬁtoom technjicians is[\
~. |
1 photo studios . 3 photofinishers i
2 chemical plants 4 advertisirlg agencies

94 In which photographic field is a thorough knowledge of optics
and -mathematics most important? - .

L4

+ (1) aerial £ . (3) 1law enforcement
(2) X-ray , (4) news

61
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In which photographic field are new fiber optics most often ﬁsed2
1. industrial photography '

2 photo-instrumentation
3 genrral photography

4 free lance photography | o
Which is one of the least pub11c1zed fields of photographyV\
El’ X-ray (3) 1law enforcement

2) aerial (4) 1ndustr1a1 ’

»

Which one af the follow1ng photographlc fields offers employment
in both 1ndustr1a1 and medical. establishmentz? i

(1) X-raY

. (2) photo- instrumentation
(3) commercial

(4) education

. A
The main responsibility of a darkroom technician is to

1 remove film from the camera™ _

2 take photographs ' ,
3 repair cameras . ' +

4 take care of ‘the developlng equlpment . ,

L]

What;would be one major responsibility of a bortrait photographer?

1 handling movie cameras

2 handling. small format cameras

3 handling interior lighting )

4 working with nature i
3 A

3*-\
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Part II Offset

T

Unit A Lithography (100-108)

100 Which printing process.'is tised to make\ﬁackgging materials?

1 gravure ' 3 dry offset.
2 thermography 4 ‘intaglio

101 Upon which principle is offset liﬁhogréphy based? ' ‘

1 Ink will print on paper. :
2 Grease and water %ill not mix. 5
3 1Ink will not Stick to a rubber blanket. ' .
4 A fountain solution makes ink unnecessary. :

102 Another name for lithographic_printing is. . ¥
1 relief 3 gravure

2 intaglio ) . * 4 offset

+ 103 Who invented lithography°pfinting?

1 Karl-Klitsch 3 Alois Senefelder
2 John Gutenberg . 4 Rudolph Simmon
104 When was the first lithographic print made? »
1  before 1800 -
+2  between 1800 énd, 1875
3 Dbetween 1875 and 1925
4

after" 1925

””

105 In modern offset lithography, the paft of the printing
press that actually prints on the paper is the

1 impression cylinder

2 plate cylinder :

3 blanket cylinder _ e
4 ink form roller

63
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107

108

109

2 distribute the ink ovet the plate-evenly
3 keep the impression cyllnder clean

crcle below? 7

[ RY

,; |
59 -
The purpose .of a fountain sgolution is to .

1 distribute the ink over the blanket evenly .

4. keep the ink off the non—lma%§ areas o the plate .

¢

The form roller on an offset press is ;he roller that

1 contacts the blanket cyllnder

2 contacts the plate cylihder ’

3 contacts the impression cylinder :

4 supplies the ink for printing ) :
On what surface texture is the process of offset repro&uced@ -
1 relief -~ . ‘3  etched

2- smooth .~ . . 4 raised

¥

Unit B Copy Preparation (1.09-124)

Which type of preparation mark is 1llustrated by the

copy mark )

mark-up mark

proof mark. ' )
register mark
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~410° A halftone negative can be made from a

1 rule form . 3 photograph
2 typed copy 4 drawing

7

s

111 A halftone reproductién i1s an image containing

1 no dots

2 all light dots L
3 all heavy dots ) . ¥
4 a gradation of dots

112 Which spreen'giveé the best Ei}gtone detail?

(1) 65-line screen . '
(2) 100-line screen :

(3) 110-line screen

(4) - 300-line screen

113 Registeér marks are used to .V .
N
1 position color
2 prepare- artwork
scale photographs
4 supplement artwork

A)

: 114 Line copy is copy which contains »

. &1 .
photographs, only - - N
lines, only
photographs and areas of single tones
lines and areas of single tones

£ WON

115 How do most cameramen place copy-on a copyboard?
<

1 sideways

2 upside down

3 right side up

4 face down

65
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116 Which one of the following is a cold type media method
ysed for copy preparation? ;

1 spec-type ' ' 3 1linotype
+ 2 &tereotype 4 intertype

117 What does a wax coater take the place of during copy

preparation? , ) .

1 overlays 4 . :

2 color register ‘ .

3 waxed paper

4 rubber cement -

A

118 When reducing a photograph that is 8 ¥7 10 ‘inches, the
10 ~inch dimension is reduced to 7% inches. What will the

s .8-inch dimension be reduced to?
(1) 5% in. - (3) 6% in.. o
(2) 6 in. 4) 7 in. ‘

119 What is the purpose of proofreading?\
1 to make’sure no mistakes are made before pasteup
2 to make corrections before 'going to the composing .
machines
3 to make sure the (layout is correct .
4 to correct the copy before it goes to the camera -

120 Which two types of chemicals are used in a stabilization
* processor?

1 a developer and a stop bath

2 a fixer and a developer

3 an activator and a stabilizer
4 a developer and an activator

121 About'how long does it take to make a print with a stabili-
zatiqn processor? .

1 ten seconds 3 one-half hour
2 » two minutes 4 four minutes
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122 The piece of equipment shown below is called a |

4
.gl) line gauge \ )
. : 2) T=square - _
(3) ruler . . ,
(4) - yardS tick . - N 3 - T, . ) & e PN
. s < L] ;) -

4

123 Which process is performed first during an offset printing V

job?
. 1 .stripping - -
"2 opaquing

3 screening .
4 'preparing the artwork

124 Which type of composition is most often used in preparing
offset copy?

machine typecasting
hand lettering

cold typesetting
hot” typesetting

LN

’

Unit C Photography (125-141) ‘ i

2

125 Which one of the following is produced by a process camera?

1 line copy ’ 3 negative
2 halftone copy 4 plate’

126 Compared to other types of process cameras, the main ad-
vantage of a vertical process camera is that- it

has a faster shutter speed

requires less floor space

is much more rugged

does not have to be housed in a darkroom '

ENEOE ST

N Y
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127 thch is an advantage of a horizontal -type process camera
over other types of cameras? - y ‘ :

The copy board can be ou“side the darkroom,
It uses less floor space. T .

- It uses less expensive film,
It uses smaller wattage lamps,

oo

128 Theireproduction size on a process camera can be changed’by

regulating the ,thx .

(1).. bellows extension
(2) "lens aperture

(3) f -stop

(4) exposure time

~

129 What type of camera is used for offset copy work?

—y

P

1 *‘process camera _ g 3 graphlex camera
2 press camera : 4- reflex camera
. - . N " - \

_ 130 A gallery camera is a camera that 'is

A

1 cogpletely inside the darkroom
2- completely outside the darkroom
3 .smaller than all other cameras

4 ‘larger than all other cameras

131 Compared to other types of screens, the main advantage of
" the magenta contact screen for negatives is that it .
1 provides better protection for the negative:
2 can be used on all types of cameras
3 allows additional control of the range of tones of the
halftone C
4 has.a greater highlight density ’ \

, 132 Which type of film should be used to make a line negative?

1 Panchromatic 3 Anscochrome ‘ ‘
2 Kodachrome 4 Kodalith
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133 Which type of film can be used to make halftones without
a half;one screen? :

‘'~

1 Panchromatic film
2 Orthochromatic film
3 Diazo film .
. 4 Autoscreen film ) Yoo
. ) - ) N
134 Why is a flash exposure needed for making a halftone nega-
- tive? : R g .
1 to improve the highlight dot ﬁatterns;
2 to reduce development time , T~
3 to control contrast and shadow dot size ) . _
. 4 to eliminate the need for a contact screer ' : ‘
135 When Ortho film is beiqg used, the safe’ light should be . -
1 green, <0 3 red . . °
2. amber 4 yellow '
: ¢ A
/
69 *
-
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Base your answers to questions 136 through 138 on the camera
shown. in the diagram below,

136 Which kind of camera is shown in the diagram?

vertical process camera
reflex copy camera

single lens reflex camera -
horizontal process camera

¥

ERROCY T

137 What is the name of part 2 of the camera?
1 focal plane 3 copyboard
, 2 lens board 4  vacuum back

70
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138 What is the name of part 1 of the camera?

1 copyboard 3 shutter board
2 focal plane 4 wvacuum frame

Base your answers to questions. 139 through 141 on the diagram
of a camera below,

j
139 What kind of camera is shown in the diagram?

vertical process camera
reflex copy cariera ,
single-lens reflex camera
horizontal process camera

B wro

¥

»

e L]

140 What is the name of part 1 of the camera?

1 1lens board Q 3 bed
2 focal plane 4 vacuum frame
, .

71
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What is the name of part 2 of the camera?

- H
)

1 1lens board 3 bed .
2 -focal plane . 4 vacuum frame -t
Unit D Platemaking (142-155)
The mai . -vantage of presensitized plates over other metal

offset plates is that they

last longer

are cheaper

are more convenient to use
require no platemaking equipment

RO

The lacquer coating must be properly applied to an additive
offset plate in order to

insure good register of the copy

make. the press cleanup easier

insure longer plate runs

enable the press to print two colors at the same time

S BN =

One use of a solution of gum arabic is to

!
1 <clean off the negative before burning the plate
2 shorten the exposure time for the plate -
3 prevent oxidation of thepldte
4 shorten the press run
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145 The purpose of opaquing a negative is to

get rid of the pinholes and other showthrough derfects
make the image brighter

allow good register with the plate

indicate to the stripper where to cut in the negative.

SN H

146 Negatives should be accurately placed when stfipping a
flat in order to

give the picture more contsast
make opaquing unnecessary

ensure the correct placement of the image on the plate
reduce the cost of negatives )

T ON

N
147 Stripping is the process of

1 peeling the ink off the plate cylinder

2 -'mounting the negatives on the yellow (goldenrod) masking
sheet

.3 *lining the offset plate up to the master cylinder

4 removing the slip sheets from the offset master

148 Which part of the negative will eventually become the-
image area on the plate?

all of the opaque border around the. outside of the
negative

only the opaque parts of the negative

only the transparent parts of ‘the negative

only where the negative is attached to the masking sheet

LN

149 'When laying out a flat, a sheet gripper area should be in-
’ cluded in oxder to provide

space for the platemaking equipment to hold the plate
space for the stripper to place his T-square on the plate
handling room for the platemaker to work

a holding area .for the offset press to pull the paper
through the press )

LN H
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155

The most important quality of photographic masking paper
is that it must-

1
2
3
4

The image area of a photo offset plate must be able to

be black

absorb actinic light

have an adhesive back

be neutral in color &

1 absorb water

2 repel water -,
3 repel ink

4

absorb ink

In the negative stripping prdcess, pinhole marks can be
corrected by using

1 opaque compound 3 masking tape
2 Scotch tape ‘ 4  India ink

A flat that is ready for platemaking consists of a

1 plate'and a negative

2 gray scale and a negative
3 plate and a mask

4 negative and a mask

Which one of the following light sources is best for ex-
posing a photo offset plate?

200-watt lamp
a carbon arc lamp
4 a no. 2 photoflood

L photo spotlight
: A

During a plate exposure, the plate and the negative are
held together by

vacuum pressure
pressures clamps
sponge rubber
compressed air

LN H
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e Unit E Duplicating (156-164)

¥

&

156 'Which is theone ingredient Ehattfs common to all feuntain

solutions?
1 bichromate |, _ 3 pggsphate
2 oil 4 water

157 Whag type of process is stgncil duplicating?
1 wet . ¥ .3 dry
2 photographic 4 intaglio
158 What type of process is electrostatic duplicating?
1 wet _ "~ 3 dry
2 photographic 4 1intaglio
159 Another name for stencil duplicating is
1 gravure 3 seriography

v 2 relief ) 4 lithography

-160 'What is another name for electrostatic duplicating?

~ 1 seriography 3 mitography
QE Xerography 4 lithography
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161 Printing off a flat surface is perfdrmed by
1+ letterpress duplication \? . ‘
2 intaglio duplication
3 spirit duplication
4 gravure duplication
162 Which part of an offset press produces the printed image? .-

ductor roller
impression cyllnder
blanket

platé cylinder

IR Y

-

163 The maximum number of readable copies that can be duplicated
by a spirit duplicator from a single spirit master is approxi-

mately
(1) 100 s (3) 1,000 ‘
(2) 300 _ (4) 3,000 .

)
-

164 A spirit master should be written on with a
felt-tip péh !
crayon

ballpoint pen

fountain pen

Y

IO RY P

Unit F Presses (165-179)

165 When an offset press is being washed up, it should be run,

at
1  minfmum speed 3 three-quarter speed
2 half speed , 4 full speed

-~

'76
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148

169

170

PN

171

The purpose of the dampenlng system on an offset press is

"to

1 keep the water off the image area of the blanket
2 keep the ink off the impression cylinder

3 keep the ink off the non-image area of the plate
4 evenly distribute the ink on, the plate

Y

¢

A web press is a press that
. ' ’
1 cuts roll paper into sheets
2 prints cardboard boxes
3 feeds paper from a roll
4 stencils on curved surfaces
A flatbed offset press is used for
1 plateproofing and printing on heavy stock
2 stenciling bottles
3 prianting rotogravure sections
4 stenciling large plastic signs

Which one of the following machines prints both sides of
a plece of paper at the same time?

1 flat bed press 3 rotary press

2° peffectex press 4 spirit duplicator

)

What is the purpose of the joggers on the paper feedboard
of an offset duplicator?

to produce better registration

to increase delivery speed

to increase double sheet protection
to increase the ink distribution

The blanket clamp screws on a multlllth 1250 press should
be tightened with

1 pliers ? 3 a screwdriver
2 fingers . 4 a wrench

~a

rds
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172 After the paper is jogged into the feeding position on an
ATF Chief 15, it is carried through the impression cycle

by the
1 stop bar 3 feedboard
2 jogger i 4 tumbler grippers

173 Too little pressure between the ink form roller and the
plate on an offset duplicator will cause

1 scum 3 a weak image
? excess wear 4 a heavy image

174 A dry-offset plate is a

1 stencil plate .

2 deep etch plate

3 standard type of surface plate
4 direct image plate

g
175 The maximum number of sheets per hour that can be run on
a mUltlllth 1250 offset press is

5 )
(1) 500-950 (3) 4,000-7,500
(2) 1,000-3,500 (4) 8,000-10,000

U4s
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Base your answers to questions 176 through 178 on the diagram
below, .

L]

INK
FOUNTAIN

° MOISTURE
<0 FOUNTAIN
)
pLare IR

CYLINDERKGG

—

176 The number 10 rollers are the /

1 ink oscillating rollers .
2 Dblanket rollers

3 dampening form rollers
4 ink form rollers

177 The number 1 rollers are the

1 ink oscillating rollers
2 blanket rollers

3 dampening form rollers
4 ink form rollers
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178 Which type of roller configuration does the diagram re-
present?

1
2
3
4

standard platen press roller arrangement

offset press using a conventional inking and dampening
system

offset press using a Simflo inking and dampening system
offset press using a combined inking system

179 Which type of roller configuration is shown in the diagram

below?

1 standard platen press roller arrangement .

2 offset press using a conventional inking and dampening
system . .

3 offset press using a combined inking and dampening *
system

4 a spirit duplicator roller arrangement

i
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Unit G Bindery (180-188)° ¥

180 A large sheet of paper with a number of pages printed on
it is called a ‘
1 layout 3 flat
2 mask o 4 signature

181 Which type of binding is usually used for large thick

books? -
1 side-wire 3 saddle-wire
2 perfect 4 spiral

182 Which type of binding is usually used for textbooks?

1 spiral 3 side-wire
2 saddle-wire . 4 case

. 183 Which method of binding should be used when additional
sheets may be added to a publication?

"1 saddle-stitched 3 loose-leaf
2 perféct-bound 4 case-bound

' 184 Which one of the following is the most expensive method
of binding? ’ -
1 saddle-wire 3 perfect
? . loose-leaf 4 case

185 Assembling sheets into sequence is called

1 jogging 3 collating
2 grouping 4 ruling

81 -
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186 To align paper so it will feed through a machine properly,
it must first be . T

1 padded 3 flared
2 folded . 4 jogged

v

187 Hot stamping is performed with metal dies and

1 ink, . © + 3 paint
2 foil 4 glue

188 Punching holes in pdper before binding is done by _

1 drilling 3* ruling .
2 stapling 4 collating
]
Unit H Careers and Industry (189-197) \

189 What is the job of a lithographic artist?

making negatives

making layouts P
retouching negatives

operating an offset press

ESNEUE LN

190 What is a dot etcher?

stripper

platemaker
cameraman
lithographic artist

LN
O odo

K
t

191 What work does a lithographic artist perform? '\

1 tusching 3 opaquing
2 stripping 4 printing
4
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192 One duty of the foreman in a graphic arts plant is to

1 discharge employees -
2 bill customers
3 hire employees
4 schedule work

193 Which one of the follow1ng occupations would be the flrst
- to handle a prlntlng assignment ?

platemakex -
lithographic préssman

cameraman -

stripper

LN

194 What is the apprenticeship time for a llthographlc

, pressman?
(1) 1 to 2 years (3) 6 months

(2) none (4) 4 to 5 years

195 Which one of the following ocgcupations would most llkely
bring the hlghest hourly rate?

1 multilith press operator

.2 platemaker
3 first pressman on large offset.presses
4 stripper

-

‘ 196 The tatal number of different occupatlons in the\graphlc
arts industry is about

~

(1) 35 (3) 65 -
(2) 45 . (&) 80 ‘

197 In the field of composition, there.is the greatest need
for . \

1 hand compositors

\ ’ 2 1linotype operators
3 . monotype operators
4 photo typesetters
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Group Questions (198-212)

198 On the line at the left ¢r each type of filter listed in
parts a through e, write the number of the phrase, chosen
trom the list bclow, that gives one use of that type o
filier. 1J]

Uses

(1) Produces the proper brightness relation-
ship for black and white film

(2) Used to restrict light passing thr™ugh.
the lens

(3) Used to cut down glare

(4) Used to cut down haze’ .

(5) Used with tungston film oeutdoors

(6) Used with daylight film indoors

(7) Gives most dramatic contrast of all listed
black and white filters

polarizing filter
neutral density filter
red filter

light yellow filter
skylight filter

[TeRTeR\eRiaa i

[T

199 Several materials that are used in processing film are
listed in parts a throughk e. On the line at the left
of each material,, write the number of the phrase, chosen
from the list below, that beSt Jdescribes the functIon of-
that material. [>]

}

Fuuccions

(1) Removes exposed silver salts
(2) Dissolves the unused silver halide
(3) Arrests the action of the developer
(4) Removes the excess fixer allowing a shorter
wash cycle
(5) DNeutralizes the wash water
(6) Improves absorption (a wetting agent)
(7) Changes the =ilver halide to metallic
silver
___ @ stop-bath
____ b fixer
____ ¢ photo-ilo
— d hypo-clear . ' ‘ :
____ ¢ developer




80
t 5

» 200 On the line at the left.of eacH type of film listed in
. parts a through e, write .the number of the phrase, chosen
from the list beTow, that besT describes that film ; [5]

- e

-~ k] k]
Descriptions

. (1) Color film that can be used indoors
(2) Film used primarily for copy work
(3) Film that can be developed in a darkroom
: with a red safelight
’ (4) Black and white film that is responsive to
N all colors '
(5) High speed film that can be used at night

' | (6) Color film that can be used outdoors

14
panchromatic film

a
___;_ b tungsten filj
_____ ¢ orthochromatic film s .
_____d daylight film
‘ __ ¢ infrared film
>




~
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On the line at the left of each camera part function
listed in parts a through e, write the number of the
camera part, chosen from the list below,, that performs
that function. ( A number may be used more, than once. ) [5]

Camera Parts ' ‘
) (1) Viewfinder
(2) Shutter
(3) Diabhragm
(4) lens

a:shows the picture that a camera °

~ will photograph

b regulates the amount of light passing

~ through the lens t

¢ regulates the time that light is allowed
to enter a camera '

d regulates the depth of field

g.gathers and focuses rays of light

,\

On the line at the left of each lens focal length listed
.in parts a through e, write the number of the type of
lens, chosen from the list below, that would have that
focal length, -15] ~ . .

Types of Lenses

(1) Moderate wide angle lens for a 35 mm camera
(?2) Fish-eye lens for a 35 mm camera
(3) Normal lens for a camera using 120 film
(4) Normal lens for a 4 inch by 5 inch camera
* (5) Normal lens for a 35 mm camera

(6) Extreme telephoto lens for a 35 mm camera
(7) Zoom léns for a 35 mm camera

a 6 mm

b 35 mm

¢ 50 mm-

d 90 mm

e 500 mm

86
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203 A diagram of a basic reflex camera is shown below, On
the line at the left of each of parts a through e, write

the number of the camera part, chosen_from the 1Tst below,
that Is Indicated by that letter in the diagram. [5]

Camexra Parts

(1) Film advance knob v
(2) Ground glass viewing screen -
(3) Lens

(4) Focus knob

(5) Viewing lens
(6) Shutter releasa
(7) Shutter

lojajojoiw

1
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204 On the lzazagf the left of each item of photographic
equipment \&#ted in parts a through e, write the number
of the phrase, chosen from the list below, that best
describes how that item of equipment would be used. (A
number may be used more than once.) [5]

Uses
(1) Used to provide light when taking a .
picture
(2) Used to obtain the appropriate f-stop
setting

(3) Used to support a camera
(4) Used to obtain a clear sharp picture

[
- 3
|
3
3 8.

foct :.ng ring
diaphragm ring
exposure meter

iolainlotie

m

205 On the line at the left of each type of ink listed in parts a
through e, write the number of the description, chosen
from the list below, That best describes that ink, 5]

Descriptions

.Can be used on cloth

Change color when water is applied
Dry with a mattq finish »
Are difficult to}run (print)

Used to reprod illustrations
Can. be dissolved

Permit light to pass through them

)
(3)
(4)
(9)
(6)
7

a indelible inks -

—__ b metallic inks

____ € process inks . .
d safety inks

e transparent inks
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On the line at the left of each principle of display
listed in parts a through e, write the number of the
definition, choseén from the list below, that best des-

cribes that principle< {1 ~
Definition
(1) "Words properly grouped
(2) Density of strength of a color
{ (3) Type and margins occupy an equal area of space
(4) Continuity in all the elements of printed
design
(5) Exercise of common sense
(6) Provides emphasis and variation
(7) Gradation of tones
a fitness
b balance ‘ )

c shape harmony
d tone harmony
€ contrast harmony

On the line at the left of each product listed in parts
a through e, write the number of the paper stock, chosen from
the list below, that would be used to make that produck, [5]

Paper Stock

(1) Onionskin
(2) English finish
(3) Super calendered

(4) Cover
(5) 1Index ,
(6) Bond -

»(7) Newspriat

a office forms
b magazines

c carbon copies ‘ )
d books .
€ announcements g -,

>
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208 On the line at the left of each offset term listed in parts a
through e, write the number of the phrase, chosen from the list
below, that best describes that term. [5]

(1) Flow of ink
(2) Smudging of ink
(3) Spreading of ink
' (4) Bleeding of ink
(S) Transparency of printed sheets
(6) Diluting of ink
(7) Failure of ink to adhere-

______a crocking

) cut N

¢ show thfough

______d smearing’ .
€ stripping

!
[
209 On the line at the left of each type of press listec¢ in parts

through e, write the number of the phrase, chosen from the 1lis
below, that best déscribes that type of press. (5]

a.
t

Desériptions
(1) A small lithographic press
(2) A small letterpress press
(3) A silk screen press
(4) A cylinder press having type in a

horizontal position
. (5) A press that prints from a curved plate
~ (6) A press using roll feed
e (7) A press used to print on round surfaccs

web press

platen press
offset duplicator
flatbed press

@ j& 6 (o e

rotary press v

| 30
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210 On the line at the left of‘each occupation listed in parts ,
a through e, write the number of the job description, chosen
from the list below, that best describes that occupation. [5]

/\w

Job Descriptions

(1) Retouches halftones

(2) Designs photoengravings

(3) Operates lithographic presses

(4) Operates flatbed presses

(5) Makes negatives on a process camera
(6) Exposes sensitized plates through negatives .
.(7) Makes layouts on paper, glass, or film

——___ & dot etcher )

_____ b platemaker

& offset pressman

___d stripper ‘

______ €& cameraman \\

Z11 On the line at the left of each term in parts a through e, write
the number of the phrase, chosen from the list below, that provides
the best definition of that term. [5]

J/ Definitions

(1) A pen and ink drawing

(2) A mechanical layout of the actual material
to be printed

(3) An offset plate used on a printing press

(4) Material that is ready to be set up for
printing

(5) Goldenrod paper and negatives that are
ready for buruning

i6) A pattern arrangement of the material to be
printed

(7) A photograph ready for prin.ing

_ a 1illustration
b dummy
£ cepy
e 4 pasteup
¢ flat o

———————

a1
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212 “On the line at the left of each printing teim ljsted in parts a
. through e, write the number of the phrase, chosen from the list
below, that best describes that term. - [5]

Descriptions

(1) Adjusting size of spacing between lines
of type

(2) Adding space to exactly fill a line of
type

(3) Fitting copy to a page

. (4 Adjusting the paragraph size of copy
. (5) Making lines on a pasteup
(6) Setting type from copy
(7) Making proper border size for copy

composing
cobysetting
leading
jystifying

o e o |9

]

ruling




@8
(2)
(3)
(4)
(5)
(6)
(7N
(8)
(9
(10)
(1D
(12)
(13)
(14)
(1%
(16)
(17)
(13)
(19

(20)

(2D

o

©~

N
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Industrial arts Examination Materials
GRAPHIC ARTS
Scoring Key

Multiple-Choice Questions

(26) 4 (51) 3

(27) 3 (52) 2
(28) 2 (53) 1
(29) 1 (54) 4
(30) 2 | (55) 1
(3D 2 (56) 1
(32) 3 (57) 1
(33) 1 (58) 2
(34) 4 (59) 3
(35) 3 (60) 4
(36) 3 (61) 2
(37) 3 (62) 3
(38) 3 (63) 4
(39) 3 (64) 3
(40) 4 (65) 1
(41) 3 (66) 3
(42) 1 (67) 2
(43) 1 {68) 2
Lad) 1 (69) 4
(43) 3 (700 4
(46) 2 (70) 1
(47) 1 (72 .
L) 2 (73 1
(L9 3 (74) 2
(50) 3 (75) ,

(82)
(83)
(84)
(85)
(86)
(87)
(838)
(89)
(90)
(s
(92)

(93)

Ll [9%)

P
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Industrial Arts Examination Materials
GRAPHIC ARTS (Con'd)
Scoring Key

Multiple Choice Questions

(101) 2 (126) 2 sy 4 (176) 3
(192) 4 (127) 1 (152 . 1 (177) 4
(103) 3 (128)  *1 (153) 4 (178) 2
(104) 1 (129) . 1 (154) 3 (179) 3
(105) 3 (130) 2 L(155) . 1 (180) 4
(106) 4 (131) 3 (156) 4 (s 2
(107) 2 (132) 4 (157) 1 (182) 4
(108) 2 (133) 4 (158) 3 (183) 3
(109) 4 (136) 1 (159) 3 (188) 4
(110) 3 (135) 3 . (160) 2 (185) 3 ‘
, (D 4 T (136) 1 ’ (161) 3 (186) 4
(112) 4 (137) 3 (162) 3 (187) 2
(113) 1 (138) 4 (163) 2 (188) 1
(114 4 (139) 4, (164) 3 (189) 3
(115) 2 (140) 1 (165) 1 (190) 4
(116) 1 (141 3 (166) 3 (191) 1
(17 4 (142) 3 (167) 3 £192) 4
(s 2 (143) 3 (165 1 (193) 3
(119) q 4 C144) 3 (169) 2 (194) 4 :
) (1200 43 (143) 1 (170) 1 (195) . 3 ;
(121) 1 (146) 3 (171) 2 (l96) . 3 .
(1227 2 (147) 2 (172) 4 (197) 4 o
(123) 4 (148) 3 (1739) 3 i
(124) 3 (149) 4 (174) 2

\125) 3 {190 2 (175 3
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Industrial Arts Examination Materials
GRAPHIC ARTS -
Scoring Key .

Group Questions

(198) a 3 (203) a 2 (208) a 2
b 2 . b 6 b 6
c 7 ¢ 3 [
d 1 d 1 d 3
e &4 /35 e 7
L£199) a 3 (204) a 3 . (209) a 6
b 2 b 1 b 2
c 6 c 4 - c 1
d 4 d 2 d 4
e 7 e 2 e 3
(200) a & (205) a 1 (2100 a 1
' b 1 b 4 b 6
’ ¢ 3 c 5 c 3
d 6 d 2 d 7
€ 5 e 7 e 5
(201) a 1 (206) a 5 (211) a 1 )
b 3 b 1 b 6
£ 2 e 4 e 4
d 3 d 2 d 2
e 4 e b6 e 5
(202) a 2 (207) a 2 (212) a 6
b 1 b 3 b 3
e 3 ¢ 1 ¢ 1
d 2 d 4 d 2
e b e 6 SR
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Industrial Arts Examination }Mategials
METALS
Directions (1-161): On your answer paper, write the number

preceding the word or expression that, of those given, bestk
completes the statement or answers the question.

Part 1 Bench Metals
. init A Sheet and Band (1-18)
N .

1 Vhicia tool is used for scratching lines on sheet metal?

-~

1 pin punch P 3 awl
° % prick punch . " 4  center punch
2  Which layout tool is used to swing a large arc? -
. + ¢ N
1 scriber, - 3 caliper
2  trammel 4  surface gage

The' tools used.as aavils by a sheet metalworker are called ,

(W8]

1 punches ' 3 plates
7 stakes 4 hammers

4 Which type of tin snips should be used when cutting inside
circles and doing circular cutting in tight places?
1 aviation 3 straight
2 hawk=~billed - 4 circular

3 thich  machine is.used for shaping cylinders out of sheet

metal? .

1 bar folder

2 box and pan brake

3 slip-roll forming machine . ¢
4  turning or rotary machine




&

94

<

6 Which machine is used for shaping a wired edge on sheet
metal? ' .

bar 'folder

box and pan brake

slip-roll forming machine

turning or rotary machine

N

7 Which machine is most comuonly used for bending the edges
-0f flat sheet metal?

a bar folder

a box and pan brake

a slip-roll forming machine
a turning or rotary machine

LN,

co

Which machine can be used to bend sheet metal at any dis-
tance from the edge 6f the sheet?

bar folder

box and pan braka
slip-roll forming machine
turning or rotary machine

B WN

&

9 Gage numbers designate the standard wire diameters and
thicknesses of ‘ ’

1 -plate steel - 3 sheet metal
2 band iron - - 4  rod stock

10 Which gage'is used to measure the thickness of all ferrous

matals? _ |
1 American étandard 3 United States Standard
2 Brown & Sharpe 4 Birmingham

- /
11 In schools, most of the machines dasigned to handle sheet
metal have a gage capacity of

(1) 12
(2) 16




Lo 12

17

‘The device used as a gulde for maklng several pleces exactly

0

4 o

- The process of cutting meta1 from che 1n51de of a des1gn-

with a jewsler's saw is called . e e e

1 domin ' ' 3" piefcing e Y

2 slotting ’ 4 chasing \ .
* - x c‘ . -

P
K

A full -size drawing used as a guide- for a sheet metal

layout is -often called a "y .

1 development 3 pattern e

2 projection, * .. -4 mold o s
"" D > . . ] e -

L

allke is. talled.a\ , . . -
4 - . .

1 template : - ) : 3 drawingl oL
2 ‘layout’ . ) 4 skerch .l
. ‘. «'. . : “!‘ . ". .‘ ‘.‘ l LT
* Sheet metal, is usually manufactured in-thicknesses of - o
(1) ‘less than Z-ln . B _ o c
. K . N . ¢ ' .
(2) between E‘ln aad 7 in - o _
.(3). betwe&n 2-}n and E ig o, . ot
. . . ] 3 : R
(4) more, than z im r
T '/ ’ s ' e ) - -
Of the four seams for JOlnlng sheet metal 11sted below, .
which is most commonly used? ’ )
1 butt Joint ) 3 folded o
2: lap > . 4. grooved I ,
. . ) LA .
'Of the fouft methods of pattern development llstei below,.
which me thod is used for pleces which have =& dlfferent ) .
shape at each end? "o . . . ) )
1 angular," . 3" cylindrical _ -,
2 triangulation ) 4 conical
% ’ ¢
. . ) _ R .
. ‘ \
. l '

9 8 - ',,:u .
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. 18 .Which type of shears-is used for cutting pieces of sheet - PR
metal for the bottomsg or tovers of round cans? o " e
. . . . , s 5 . .
LI\ ievelr ¢ "3 Isquafing ' : L
2 sﬁitting « 4 'ring dnd circle . - - iy
’ o Co ’ . R ’ 1
C . '\ * .A.)-" : » ’ ' ) B
t. ‘Unit R.Welding (19-30) . . ; .
19 A brazZing flux is used to : ) ’ . . <. to
N ~-' ) [ . ’ “ N “ . ‘ " P) . : s
1 clean metal arnd aid the brazing £lown, ‘ ) - e
2 retard the rapid cooling of metal . . v ' .
, 3 create a hotter flame af the brazing point . p -
"4 keep €he torch tip clean oo ! : ST
o | N . .
-20 Solder is made of ‘ - i ) ,
. 1 lead and tin | - 3 .coppér and zinc’
2 tin and copper . oo 4 zinc-and lead .
3 . . \; v.l . >
./, B " b, ! ‘
. . - : ’ y i
21 Spot welding. is an example of - . .o
, . ! . ° . . " N A , ”. »
+ 4 k Thermit welding -3 arc'welding - ° S .
2 gas welding" 7 " 4 resistance welding ..
7 ' H Ty - a ) .
22 1In which type of welding is an electric current passsed s
» ° through piegces of metal{that are held together by é/ressure? . ,
’ 1 'resistance spot welding . .
2 forge welding ‘ ' -
3 arc welding" . ‘ . . oo .
4 "gas welding . '
» 23 What is the most commoé:form°of gas weldihg? ) R .
. o -9 : YA
1 air-~acetylene - - . 3. hydroacetylene o ,
2 oxyacetylene : , -4 oxyhydrogen o .
: TN )
PR N . i .
- s ) R 4 3 . 3
. ¢ 98 . / > ‘
. " - T
hd ) i " * __L'___“ . 1 )
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» ‘} L. . ‘ . , hd . »
) > e LT ‘x . : . . R T
P N ' \ .
o 24 WEldlng by heatlng and hammerlng p1eces of métal ‘together . ° _ -7
N called . ) L :
1 re51stance spot’welding . e
: 2 forge welding L .
. 3 "arc weldihg .~ ° - )
L7 4 gas welding Yo - Lo ‘ ‘ . L
COPs CA stronger weld is 'pro uced hy shlelded rc welding than .
T by gas. welding because the e . . . "
1. weld penetrates deeper into ‘the metals belng welded
2 weld covers more of the surface- being welded o
. 3. weld cools more slowly and does not’become brittle’ *y
Vr., 4 welded ‘grea flows more easily . .-. . , ) '

."“ ‘ '- .
. PN . > . . , . P

.26 When hegg is used £o mﬁlt and flow metal together, the

,weld formed. is called a & .- A
i:‘, L soldefhweld A e Ty fu51on weld ‘ : b
"2 braZe-wéldcl ' 4 forge weld . . KD

&

.‘c' Ir‘,,'.v“ . ' .
- .27 What mus-t be/the kindling temperatu“e of metalgathat are -
: cut w1th anwoxyacetylene ‘torch? . -

© oy 1000 (3)
@) 3000 F o @

28 What is the,maxlmum worklng pressure‘%hat shourd be used

from.an acetylene tank when cuttlng metals’ by hand? . RN
(1) 5 p.s.lt R \‘ NE)) lS.pus.r. : ’
(2) 10 pes.i. : . (4)“20 p.asi.' o s

~

29 What gas pressure should be used with'a’ number 51x t1p° N

(1) 6p.s.i. . () 3pr.
@5 Bped . Gy e oL L
. ! ’ : s ) ( ) ’
¢ ’ “ , ' - ¢ ’ ', . N \-
. &
.2 \. ¢ w‘ -
‘ » \ ) Y .‘ ‘\
N [ ’ !
o 100 SRR




;.30 When the cuttlng 1ever 1s pushed on the oxyacetylene,

. tutting torch, what comes out of the center cuttlng hole
on the torch t1p7

4

. + ' .
. N, . . "

. % . ~ . o »
‘e & v

+32 Whlch gage is used to flnd the number of threads per, 1nch?

’

. " ) : .
< - r . [

35 ‘A mlcrdmeter measures 1n Wthh part of an 1nch7 -

1 lellonths of -an inch .
.«. 2 thousandths of an inch’ ' .
- .7 3 hundredths of a® inch
» <4 tenths of an inch

Y

- ’.p

- T S

1 thread plug gage‘ - Lo . -
2 scraw pitch gage - v - , - )
3 stubs’ gage : . »
< i ,Unlted States Standard gage ‘
, * .‘ v' s . o O )
.33 A,feeler gage is also calied a .
1 pitch gage . " % . 3 radius gage - .
2 deptb gage ] _ . 4 thickness gage o
v . . . I - ) ‘ r‘ ! - - .
34 A Verﬁier micrometer can hé‘read to the nearest * y -
. (1) .00001 in (3) .00l in '
E (2) ..0001 in X - (&) .01 in '

.1 pure aceterne [ 3 - an oxxgen-acetylenérmixture
2 pure oxygep - .- 4 air, ' :
» v -, - 3 ’ . ’
. A ' TN ) T3 ’
. Unit C Measurement (31-41) "y .
. '- - . ‘ - i . 1',
. i ’ . '.. \,f . * ’/ . . .
31 Which measuremént tool is shown beloﬁ?' S T
» L . - - L N . F)
. - I N o C A
. . . y
‘ -
* i ~ ~
S ¢ ae ¥
. . . : |
-
A ’ ) : ‘ > M »
1 - an 1ns1de~puts1de ca11per : e e '
2 ' 4.compass ° - - . . . .
3 a hermaphrodite caliper . C o Lo v
Y A,xalstalagmlte divider e ) .
s X . . .




+ N - 4 ‘ [N {
.. ! 99‘ . . . ‘
- ' b ¢ .
.- 36 Which micromgter reading is shown*ﬁelow? , S ; R
(1) ..243 in - o
(2) .268 in : . .
(3) '293 ip v - ) -
(&) .318 in - g 012 = ,
» . . o R .
. —. . ¢ N l : . . . - v t
. ‘A * Y . . - I.
* 37 "The. de01ma1 equivalent of —3 is " _ '
Vo s ) \ )
. . N \ -,
.o A1) .8750 ’  (3)  .9531 s '
@) eTs N @ ioess .
38 When measurlng an obJect with a mxcrometer between which
two. parts of the\mlcrometer should the ObJeCt be placed? :,\
‘T ,frame.andkbarrel Lo “ _ -~ o
2 anvil and spindle . ‘ . ) o
3 sleeve and thimble 3. ' S
4 ratchet and lock nut . : »
. R . oz ) o L .. . e .
" 39 1Ia which colntry was the métric system first used? S
1 Edgland , - - - 3 Francé: ."ﬂtﬂp\ .
. 2 Russia . . .. - 4 Italy o O
’ R ) . - , . . 'v . ‘
vt . . o : » 4 : " .
40 Which prefix in the mefric system means .a thousandth?
. . \ - [ R R .
“. 1 milli 3. deci ) T
. . 2, centi . o .4 ’kilo '
' '41 A metrlc mlcrometer would read in .’ - | -
1 . . - I3 N
-7 . ’1 millimeters * L 3 dec1meters ) ;
S z centimeters ’ 4 killometers
, v L £
> [} - . - - z
. e , 4 . ) ; .

— ‘ * .
* - . s . .
- .
. . . Coe
. ’ ) . »
»




.Unit.,D Bench,Processes (42-68)

-
@ -

42 Fér ‘which type of sckew is the length of ‘the head rntluded
.' in the length measurement prlnted on the box contalning ’ N
the screws"~ ’ ) . :

e . P
> . . . . . .

Iiground.head screws ) . ' o .

>2 ~ flat head screws . , ‘

3 fillister head screws . L co0 S -

‘4 hexagon head "screws ) o ' . + q
. . . , , . .

‘43 Ball-peeﬁ/hammers are claSSLfled accordlng to
. 1 1engdh . 3. weight
2 width : M ' 4 .-shape

TN .
- a

44 Which. one- of the followiag abrasives is synthetic?
1 flint 3 ¢ 3 garnet
+ 2 silicon carbide 4 crocus .,

’ .
- N . -
.

45 Whieh is the finest abrasive grade rating?

1y, No. 20 : (3)- No. 240
, 2)" No. 180 . - (4) No. 400 )
1. - ‘ .} .
46 Which type of file should be used when working with ‘nonferrous
metals? - - .
: 1' rough ﬂut \ 3 smooth
¥ ° 2 curved tooth )

4 bastard '
' ! ’

ta~ . . e

~ 47 The handle of a file is attached to the flle S

1 'face - T3 edge
2  heel ., : 4 tang
. Py - -
’ IS !
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50

51

3 - 3,7
. (2) g in. ' /’ (4)f.5~1n. :

(1) 5% - . TR 79 o

When cutting a 2-<inch thick piece of alumlnum, how many
teeth per inch should tHe Hacksaw blade.have?

2

(1) 14 oo “(3) 2%
(2), 18 A (4) 32
A hacksaw blade w1th 32 teeth per inch and a wave set
could be used to cut . v
1 water pipe . . . " 3 thin wall tubing
-2 an I-beam . "4 -.angle iron

- ' Sy
Which is the most common cause of pewer hacksaw breakqge?.

s’

.impurities in the materlal being cut
use of the wrong bladéh51ze “u
too little coolant be¥hg pumped onto the work:
poorly cl?mpad work

LWt

% 1

" - . Y -

When the number 12-24 is stawped on the shank Sf a tap,’

the 12 ‘refers to the —— . .
1 gage of the drill ,
2 threads per inch B ' , e
3 length of the drill .
4 size of the clearance drill requlred'

3 . ‘ ,f' ‘
When using a hand drill to drill- a hole in ‘metal, what is
the size hole above which a pilot hole should be used?

: . . -1
(1) #in. - (3 7 in,

The cutting fip§<gf a drill used for mild steel should
form an angle of oo ‘ ‘

L3

(2) .69° CL ) 8%

e .

-

1
N
-
-y

Lol

r~ -

‘R

’



N
#*

- <

-54 What size drill bit should be used to drill

»

diameter hole? <
. )1 . v 4 3 . .
(1) "z in, . (3) g in.

0 (2) z%; in, .
’ . ¥ .

5%5. A.hand drill should

&

64) ]Q; in,

not be used when .

) - I3 - N ‘.“ = - - .
1, drilling in hard-to<reach places.
* 2 drilling through thin material N
3 an accurate hole diameter is required ;
4 .an accurate holé angle is required ' .o
- -~ ‘ . ’ . ‘b
56 - A sheet, metal screw is a type of' L
. - s * RN v} Mo
- X machlpe-screw 3 self-tapping screw
2~ thumb screw =~ ' ¢ 4 .capiscrew -
. .g ' . * . ) - .
‘ o ,
. * rd
57 *Which screwdriver head fits the head slot propgrly?
» . 1 "
& . .:‘
4 Ve
. ﬂ\,’
. T,
. : \ ’
. fo et - .
2 .
P = -
=
. . ’
' . 4 H ‘" ?
., ! . / - X ~ !
v * .
3 . ! », . .
~.‘ . -
N . » g . 3 s
v \t" . !
« .
. . N
- [ }
. v 1£ﬁ5 . )
* bt . - % .i
3 &« M ~ , o




58, sWhich tooi.ig used .to cutvinternal threads?

I ta - 3. die

tap - .
2 thréading tool bit 4 - reamer
59 Which tool is used 'to cut external threads?
onw i ., . . . i ) h ’ a
1 tap> .« -3 die
2 boring bar _ N4 reamer

.

2

T PR . . .®
. . .

* ’ . . ' (4 . . ‘
.60 What is the main, advantage of the blind rivet over other
types of xivets? S ° . oo

I It can be inserted and 'set from the same side.

2 It is less expensive, _ ey I
3 . It has-a greater holding power.
. .4 It'has a bettér finished appearance. o ,

'61 Which one of the following is not a-pefmanenﬁ fastener?
% M K .

1 rivéx . N "3 screw

‘2 splder » & weld

62 ‘A screw plate “bntains a'completé set of

- S
1  taper, plug, and bottoming taps
2 tap and clearance drills
. * 3, taps and dies g

”
-

I .. 4" pumber and fractional drills P ’
. 63 Which clamping device should be used to hold round stock
’ . -~most accurately? T -, - .
' : r . > . J
(1) C-clamp . (3) spring clamp
~(2) V-blocks ) (&) wvise
. ﬁ ‘ s N .‘”“3

64« A twist -in a'piece of band iron is formsd by using

¥ . e .
N 1 an O-radius bender ’ 3'ﬂbgnding forks
2 a monkey wrench ' 4 metal forms
.7 T ! ) ) N,
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Aruitoxt provided by Eic:

.

o
~4

65+ Tae "preocess of appiying fine grains of glass vo-.wotal *
) *

’ . . .- .

-

is called

» .

. . . .
1 etehing, - -3 enameling .
2 glazing 4 plckllng . .
. .
R > o
The process used LO “form feet ‘on. the underside of & sneeL "
metal object 13 calied -, > . ST
1 overlaying - ' .. ) fluging - Co o0
2 plaplshlng . 4 doming £ R
. ' > . . )
. . LN . A . » L
The prqcess of fl;lng the corner. of a piece of mefal abee . L )
it 'is held ova the edge of a beach is called . Lt
1 d“aw1ng R 3 straightening .
2. priecisioning- L 4 dcessing ) T
. . ) e
. - . ;
The method of cutting flat metal against v1se Jaw with,
a cold chisel is called . )
1 " bending : 3. sheaflng . :
2 upsetting 4 forming
Unit £ Raw Materials (69-77) ; .
The waste material resulting from an iron purljying furnace .
is called -~ : ’ *
. . . y
1 poke _ ' g ) '
2 slag | s 4 helk -~ P ,
Most of the icon ore mlned in the United States cowcs from )
1 the west coast T ' .
2 the New England area .
3 the Great Lakes area '
4 Pennsylvania and West Virginia - ‘
’ < ;)' ! ’ CoLe
<G .
L -
* » .
s ’ &
., . ‘ : N
’ - 107 i 3 3 ¢ '
[} L4
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V—
71 The largest -steel-producing city in the Unitad States is

1 8ary, Indiana . 3 Birmingham, Alabama |
2 Pittsburg, Pennsylvanla * "4 Buffalo, New York

4 R 1

¢ . LY
13

}2 Which three states have”the.greatest amount of igon”ore
dep031ts? o .

1 Arkansas, Oregon, California
o 2 “Alabama, Maine, Texas .
‘ 3 Washmngton New" York, Pennsylvanla .
¢ 4 Michigan, Minnesota, Alabama

»

.73 By which method is most steel manufactured in the United

. States?. N
o -1 open~hearth . o
. 2 basic oxygen process L. .
3 electric arc o, ’
4 .

Bessemer converter

- Y. B R .

.74 Bauxite is used to make b ’

-

. 1 steel . : 3 copper -
2, brass . .4 “aluminun
v ) .
75 Which .ifgredient makes steel Stiff, strong, hard, and
. brittde? : I * .
) . - 4 -
- 1 iron ‘ . 3 limestone
2 carboq ' 4 chromium v </
76 Which element must a ferrous metal contain? ~
1 iron ' ' 3 carbon
e 2 copper " 4 lead
Al
= 77 Galvanized steel has a coating of '
JE . . ) , Y
. 1 zinc -t . 3 chromium .
¢ . 2 raluminum .- 4 brass N . .
- . : .
- .“ ‘ . f . -
Q
108 i
A v , . .
7

2.




Unit F ‘Industry .and Careérs'(i8-81)

L4 hd hd
.

" 78 A person who works.iw/ﬁﬂg’scienéelof separating metals '
' from rocks is called {a - s

0 " A

.. I patternmaker = - Z marketxngtganager
coppersmi .

2 -metallurglst

r

79 Wthh one of the f0110w1ng best defines a Journeyman7

. ‘..

- a worker who has met minimum quallflcatlons,

- 2. a beginning apprentice . - _
.3 a master mechanic in 2 of more areas . ‘.
4 .
?

a worker who ‘has not started apprenticeship

«
AJ

80 Which one of the fohlow1ng best defines a. machine tool

operator? .
. L . .
" 1 unskilled- . ) ©
2 semi~skilled - - T
* 3 technician . ‘ . j _ L.
4 engineer - * - ‘ % i

e

L3 a ‘ ) . - -. ‘ ‘ * ) b ,‘
81 Which one of the following best. defines a toolroom foreman?
1 a journeyian .
2 an engineer o
3 a master machinist N )
4 an apprentice technician . ) .

f,.
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Metals

S Parc II - Production Metals
. P ‘ R .

‘Unit A Industrial Xequirements (82-90) . %
| * , A
> ) . ( ‘
82 What 'is the final function of any industrial organization?
'l distribution S 3"planning
2 manufacturing s 4 engineering’

. ® . ’
83 What man is given crédit for first using the process of
- mass production with interchangeable parts?
) " -

1 Henry Ford ’ 3 James Watt

2 Gottlieb Daimler - . 4 Eli Whitney .

'S

84 Which group is responsible for establlshlng standards and
inspecting manufactured goods? N . 5

1 production contral . 3 industrial control
2 quality contrg}, ; : 4 power control

~- N
1 14 e A
~—

85 The industrial organ;zatlon\Eﬁa*\transforms raw materials

. into usable goods or products is "\\\
. 1 production tooling 3 product design
2 operation analysis 4 manufacturing
> P

86 The responsibility for producing new productg, wmaterials,
and processes depends upon.that part of industry known as

1 prodution planning 3 product design
2 manufacturing 4  marketing
#

87 The department in industry involved with the/ design and
making of the jigs 'and fixtures used to mass-produce a
product 1is .

1 prcduct design - 3 production tooling

2 operation analysis 4 quality control .-
r




88

P 89
< N
"90

N 108 ¢’ ° ’
’ -8

~ .

The phrase toolin§ up mgéns providing the proper machines;
equipment, and tools to produce a )

. ¢
1 .prototype 3 mock-up
2 scale model i ) 4. 'specified product -

LY - » i v ’ . -
The %pst important task of production control is .
1 appraisal activities 3 routing and -scheduling .
B - . . N . . - . R - ¢
Z quality coordination 4 increasing shop moralé ]

R - .

’

A schedule that assures the proper fiow of materials thrpugh‘the
production line is called a - - ‘

1 routing sheet ‘ 3 flow chart
2 Gantt chart ' . 4 layout chart

t .
.

¥ - -

;3 v ~
Unit B Machines and Equipment (91-110)

e N "’ 0

91 Whichwtool is used-to remove th live center from a head-

stock? : .
1 knockout; bar 3 center wrench
2 center puller : 4 pry-bar
. ! ' o o
92  The.pucrpose of driliing'a pilot hole prior to'drilling a
large hole is to o ‘ .

-,

1 yeduce the friction produced by the larger bit
2, provide a guide for the larger 'drill bi:t

> 3- provide arhole for cutting oil drainage -
é- provide a hole for removing chips -

!

»

i N

93 Which accessory is needed for tu;H}ng between ceaters on

at lathe? . :
\ . >
1. a 3-jawkqhhck ‘ 3 a headstock, spindle
2 a collet assembly 4 a fateplate :
b2 - ;
2 * '
.“)




=4

" 96

-

109

94 Which" type 8} ‘file should be used/for f111ng on a lathe? }3

1 pillar "3 knife ;

2 warding 4 mill . .

A , o .o

95 Squaring the end of a.piece of work for, the lathe is called

1 knurling. 3 boring N

2 facling 4 turning y

l‘ ii“}
The lathe cuttxng tool and it$ rest-are attached to the
- lathe's .
1 bed 3 _carriage

\52 headstock

97 For whlch operatlon is the lathe tool bit shown below .

designed?

¥

1 turﬁing
2 facing

)
<

i

x

4 ways

.3 Zthtéading
4 cut-pff

&

-




Co T - il ——‘f_——-
T : ( - ’
- . . ¥ |
. 110 - |
G . v o
-~ . . e
- 98 For which operation is the lathf tool bit shown below . o
. 4 ) 3
designed? o - . - ‘¥(
. ’. . ~ H § -
d . K » . ¢ ‘ \
. he ' / A} ’ ' '
9 . . - '
\ ’ i 7 * * . .
B - .

1 turning
2 fac1ng

~

. _ 'ﬂQ81gn8d7 '

. * ’

. 1 turning .
- 2 facing

. t
‘/1 * b g
‘} -
Y .
L% 4
.
.
L4 .
.
L]
“ B
© . ’
.
,
.
A Y
Q ‘
1

.
: L 6 . Vs
A Y

: 3
; 4

99 For which operation is the lathe tool bit shown below ..

cF ”' 3
' 4

T ...

threading -
cut-off .

.

v

threading
cut-off :

J.

-~
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100 For“which operation is the lathe téol bit shown beiow

.

. 101 Whlch lathe tool is used to cut 'a rough dlamond -shaped ,
*  pattern on handle gr1ps7 ’

designed?
L

1 turning
2 ‘facing
)

1 . knurling tool
2 threading tool

L3
s

3

moo

o

3 threading
» . ; 4- Cﬁt-Off

Yo

3 facing tool
;4 turning tool

"102 On which machiné would a keyway be Cut?:

» 103 Which? machine would be used to cut keyways,

1 lathe

. 2 band saw

P

dovetails?

1 milling machine
2 grinder

3 mllling machine
4 grinder

.
DY

(4 ’

3 drill press
4 lathe

T-slots, and

Il




104 The safest method of removing metal chips.from a.cutting
machine is to use. - . Y &
1 an air hose .3 a rag
2 a broom 4 .a brush

"105 On a grinder, the gap between the tbol\rest-and-thé wheel -

should be . )
. 1 )
(1) %g in to g in. 2, (3) % in to'% in

v 1 - 1 . P
(2) 7 in td Z in

4) g'in to % in-

1}
»

106, Which one of the following is an attachment used on a
. machine to perform multiple operations? .

1 trgcer 3 radial

"+ . 2 profiler ) 4 turret.

T

107 Shaping intetrnal and.external parts by pushing or pulling
~a tapered tool is called. . .

-1 sawing . ' 3 'slottipg
-2 broaching : 4 grinding
108 The main reason for not using séft, non-fexrrous metals ~

on the grinder is that they .

have a low melting point 0
tend to clog the -face of the wheel
tend to‘catch. on fire ‘easily,

wear down the:rwhe€l too quickly

PN

~
#
“ ) 1y

" 109 Which test is most commonly ufed to.detect a cracked grfnding

wheel? v
1 submerging the wheel in water and looking for bubbles
2 striding the wheel lightly with a mallet and listening. °

for a ring

3 dropping the wheel on the floor and looking for chips
' 4 locking the wheel in a vise and bending- the wheel back
. ‘ and forth : . w ‘
$
¢ 'I . <&
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110 A drlll press should always “be used when

’

\

an accqrate hole angle is requlred
drilling in hard-~to-reach places
yé hole center is more‘than 18 inches from the edge

- .0f the work ¢ : .
drilling overhead . * , -,

9

1
2
3
4

* Unit C Forming (111-119) = v

- N - ‘ - -. -
. P >

111 The pfocess of changing the shape ot metal in one d1rect10n

* is called o R
, " 1 blanking ' " %3 piercing X
. -2 bending 4 notching
'112 The process of formlng mqtal by using heat and pressure .
g y - 1is called . Lo - ;y
. )

1 machlnlng ) 3 forging .
2. casting X 4 fold1ng —

. R s .
113 The process used to give objects ‘a certain shape w1thout
adding or removfng any materials is called

1 cutting 3 forming S
. 2 fastening . 4 punching }}
* e @ - . ‘

114 Which forming process is used to shape large ingots of
. a .rough metal? .
y 1  extruding 3 rolling -
2 drawing 4. pressing

v . -

’ P
e

115 Which one of the following is an example of a metal-forming

operatlon— .
1 milling 3 drawing
2 turning ) 4 abrading , R ‘
i
~— D,




146 Which devices ar

117 Cold.forming sheet metal on'a lathe f%'céileg/,

4

119 Whichtmanufac

~ 120 A pyrometer is used to measure the a

&

1

process?

I jigs amd fixtures .
2 punches®and dies

rd

~
-~

1 spinning
. 2 - stamping
r .‘h/’/”,

a lathe?
1' soft
2 . hard

tools?

[ . . ¢
1 tasting

2 stamping

4

¢ used to shape 7 metal during the stamping . -

2

-

118 Which type of center, is used

4 dead

3 drop foréing

LY 4

-

. taps and dies ~ . . .
4 tools and dies -

3 i
p— T ) ’ ¢

" 3 - shaping )

4 turning 3

é

§%en spinning a metal disc on

| —
-

3 1live

*

o
i

turing method will produce tﬂe highest quality

1

extruding

-

of,,,

12

L4

1 amount of moisture in sand
2v temperature of molten metal
3 weight of a finished casting

" Unit.D Casting (120-136) “

%

4 amount of gas escaping from a furnace

molten metal?
»

: .
. 1 chydrometer .

2. pyrometer

. >

121 Which instrument is used to measure the temperature of

]

3 barometer .
4 fadometer .




3 ' 115

~»
»

122 What #s the most w1de1y u§ed method of cast1ng7 -

'S

1 green sand casthg .
2 dry sand castlng

o

123'Which type of castlng uses the\process of filling a rotatlng

mold w1th~ﬂw1ten metakl?

-

'L die
2 plaster mold,

~ .
.

~
.

3 plaster mold casting
4 die casting

L

'3 shell mold . '
4 centrifugal

e , . \
?&24 Which type of casting uses metal molds?

'l shell
* 12 die

3. sand
4 plaster

»

.125 Which material is -used as the pattern for worklng with

lost form casting?

]

"1 plaster ¢
2,'dry sand‘

called a

~

* 3 wax

L rubber

126'The large contalner into which molten metal is poured 1e9

1 crucible ™

2 pouring cup
cast is called a >

1 cope
2 drag-

1 the slick and spoon
2 the cope and.drag

1, N
129 When molten metal is poured into & mold,

through the

1 core ot
2 vent

118

. £l h - »
127 The wooden or metal box frame that éélds the sand in a

128 What are the two halves of a foundry flagk? \

.

pouring tank
1

3
4 adle'

”

.
A

3 flask
4 mold

3 the sprue and riser - -
4 the butt and peen

- ki (.
the metal enters

A

3- sprue
4 riser




s

[} ! '-' e
130 At which part ‘of the mold does flash occur?
, e 1 riser - o . 3 core .
: : 2 gate " 4 .parting line

R 3
4

¢

.

« 3

< s <
>

131 Which foundry tool is used to smooth and repair ;hé sand
around a mold? :

¢

N _ \
; & . - S
b 1 slick-and spoon ) 3 _sprue and riser

2 cope ‘and drag C 4 -~butt and peen .

~

%32 In which type of mold -is Ehe’originéi mold melted away?

\ . 3
1 plagter “\ 3 shell _
---2  investment = ' 4 dey-sand !
. [N \_\ . - ) . - .
133 What 'is ‘the ndme of the taper on a patteﬁ? that makes it
easy to lift the.o%;ect from the form? ’

{

-

\ 1 dish . 3 chamfer
) ‘2 draft- v 4 fillet

-

r *

134 Except for being smaller, the cupola melting furnace lookg
most like ‘the . T ’

*

-

1 direct arc furnace 3 basit oiygen furnace
o «, 2 blast furnace ‘\3 4 open hearth furnace

135 The pouring temperature .for aluminum, is between

‘(1) 448° apd 450° F (3) 1675° and 1706° F
(2) 1218° and 1220° F - - (4) 2700° and 2750° F
[ 4

- 136 The temperature at which a metal becomes a liquid is3known
N -as the metal's

N . . . v
—t

1 ‘critical point ., *3 fmelting point
2 . pouring point : 4 *bbéiling point
- ‘ } )
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. Unit E Metailurgy (137;146) ; Yy o .
' ' e ’ ~ B v N - } - .'
137 The process of coating iron or steel with zinc-to prevéht .
Y rusting is called -
1 -anodizing ‘ 3 3 pickling g
2 plating . : 4 galvanizing
S . e ;

138 The heat-treatment process- de51gned to increase the tough-
- ' ness of steel is called

‘ 1 annealing ' ' \Bjyharde Qing R
2 tempering - 4 normallzlng )

- . . o —

139 The heat-treatment process, designed to increaseé the strength

of the thin surface layer of steel is ca%led\ ‘ 5
1 anneallng ’ Ty quenchlng
2 tempe;lng . 4 casehardening

140 The heat treatment procefs designed to completely soften ° )
steel iis called

* 'y
Y

1 annealing . R 3 hardening
2 ‘tempering’ : .+ 4 quenching ey
v 4 ) Y=

141 Which property J% a metalépefgrs'to the metal's resistance
o

to breaklng, benﬁing, or €racking?
‘ | > v
/é 1. toughness ?‘ ' 3 ‘elasticity
2 malleablllty / ' 4 ductility
/ 4 N
/ PR “ @

*

142 Which metal is used in missiles, electronic tubes,

, industrial furifces, and nuclear prOJects7 L&
1 titanium uB beryllium °*
2 molybdenum , X 4 vanadium ® '
» K . . - %
A} \ // . . . ?
AN . ',
s  J ?
» ": @ hd
. ~
g )
- 420 . a
)

- Al
X .
. .
E



-

"143 Which netal burns easily and produces an intense white

light as it burns? - . i -

1 *aluminum 3 tin” T - DT
2 silver -~ , . , ¢ 4 magnesium . 7
144 Which alloy metal' contding copper and -tin? . .
1 brass o . . 3 bronze e 5
2 solder T i . 4 nickel silver
I%S-Bronze-is made of : }"
1 lead and tin R '3 copper and zinc ..
2 tin and copper 4 zinc and lead . i 4 . \
146 B&ass isgmade of ™ o
- '{// " -
1 1lead%and tin Yo ‘. 3 copper and zinc
2" tin-and cbpper - 4 zinc and.lead
. DN ‘ . ¢ A e

. 2 .
. . . N [ S
¢ .

°
. ¢

Unit F Industrial Orgahization°(147-161)

147 Which occupation isteingjdeézﬁibed below?

® must serve a 3-to %4-year apprenticeship; must know . '

basic gepmetry; must be-able to reag blueprints; .
N must know how to rivet, solder, and'work on vent ‘ A
duct work, lockers, airplane add auto bodies, métal’ e
roofs and ceilings. ) ., g
1 welder ’ S machinist N
2 steam fitter |,

sheet. metal worker .

/ oo : 2
. -~ o ‘ , .
‘148 Which occupation is being described below?

o -

* . L4 Y . R ' N
. ® must have a college education with emphasis on .
, chemistry; must know laboratory processes, geology, ¢
and physics; must be familigr with engineering. .

1 inspector ¢ 3 technician
2 Dboilermaker ' 4- metallurgist




*
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~

149 Which occupation is being described below? ¥
e must serve a 4-year apprenticeship; must be ableV to
'read blueprints; must have a high school diploma; job .
will involve hot, dirty, dusty, heavy work and danger
from hot metal and sparks. ) )
1+ draftsman ’ o 3 welder g
2 foundry molder 4 lathe operator

4
b

150 In which 1ndustr1a1 Job category would a: tool and dle
worker be placed?

1 semiskllled 3 technical ’ -

2 skilled . 4 ° professional
L
151 In which industrial -ob category would a programmer of a
anerically controlled machine be placed? &
‘I semiskilled 3 technicalp

! 2 skilled ’ - 4 professional

152 In which 1ndustr1a1 job category would an assembly-~line
riveter be placed?

1 semiskilled ‘ ' 3 technical
2 skilfed = . 4 professional

« n

. 153 In which industrial job category would a high school
industrial arts teacher be placed?

1 semiskilled ‘ »3  technical
* 2 skilled , - 4 professional

154 Which department is respon51ble for 1nspect1ng a product
" for defects?

1 engineering 3 quality contrcl
2 machinists ’ 4 research

q22 , ~ )
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155 A pergon who learns a trade from a master worker while worhlng
at that trade is called
Q -
1 a journeyman 3 a technician
2 an apprentice 4 a mechanic

A
“
-~ T - A

-
-

a~

"156 Another name for the investors or owners of a corporation is sth,
‘ 4 \
1 ‘directdrs " 3 supervisors

.

. 2 managers o + 4 stockholders
N ’ .

N

»

'157 The letters R § D in an industrial organization usually refer tc

1, routing and dlspatchlng : -
2 replacement and distribution s
3 retraining and discipline’ . .
4 research and development .
: 4 \
158 'Which term refers to both automation and computerization?
1 specialization . 3 funectionalization
2 cybernation 4 mechanfzation ' .

159 What is the'main advantage of mass production over other --
p? oductlon methods7 .

1 better craftsmanship 3 greater job security

2 reduced production time, 4 increased worker satisfaction

b '
-

160 At present, the largest steel producing company in the Untted

States is . e
' 1 Bethlehem Steel L ) 3ﬂ United States Steel

2 Jenes & Laughlin 4 Kaiser Steel -

161 Which organized labor union represents the most metalworker!?

4 1

1 Communication Workers of America ) %
2 United Auto Workers : - ‘ .
3 International: Brotherhood of Electrical Workers
4 Teamsters Union*® : - .
- . I
——
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Group Questions (162-176)

162 On the line at the left of each metal test listed in parts
" a through e, write the numbetr of the description, chosen
from the 1Tst below, that best describes how that Test is
performed. [5] . -

Descriptions

(1) The sample is pulled until it breaks. .

(2) The sample is hit-with a sharp blow by a
pendulum, T

(¥ The sample is forced together. )

(4) The depth of penektration of an object into
the sample is measured, )

(5) -An object is bounced on the surface of the

. sample,
(6) A load is asplied vertically to the.sample.
(1) One end of the sample is moved up -and down,

1Y

a Tensile strength ’ y , '
b Compression strength - .

C Shear strength

d Impact strength
e Fatigue strength

~ *,

163 On the line at the left of each micrometer setting shown
in parts a through e, write the number of the correct
common fraction, chosen from the Iist below, which corresponds
to that setting. [5] ’

Fractions
, @ 3 :
(234 & -
prmet ORI
K 3
' 3 &
== 3
56 7;_ (4) 'é'
- TS %) 7
(6) .g
( O
— 7
| ’ . (8) '8'
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164 A diagram of a welding outfit is shown below. On the
line’at the left of each of parts a through e, write the
number of the function, chosen from the list below, that

1s performed y the part indicated by that: letfter in the
diagram., [5] .

Functions

.

Tells the pressure in the oxygen tank

Used to adjust the amount of acetylene in

the flame

Used to adjust the oxygen working pressure

Tells the ace{ylené working pressure

Used to adjust‘'the amount' of oxygem in the
flame .

Used to adjust the acetylene working pressure
Tells the pressure in the acetylene tank )

Tells the oxygen working pressure
) , '

I

AANAAR NSNS~
B AW N
Nl N S
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. 165 On the line at the left of each type .of seam shown in

la 0 lo |w»

|

parts a through e, write the number of the name, chosen
from the Iist beTow, of that type of seam. [>5]

/

Names of Seams

P

.(1) Single bottom seam

. (2) Grooved seam
(3) Lap seamr
(4) Flat Yock seam
(5), Standing 'geam _
(6)° Outside corner lap seam
(7) Countersunk lap seam

L)

4
. L L S

| e\,

By N .
~ . - p)
' -, 2>
. b .

1

. 126 - -
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166 The label from a bx of screws is shown in the dtagram
below, On the line at the left of each of parts a.
through £, write the number of thé ‘type of information,
chosen from the 1list below, that is indicated by that
letter in the diagram, [5] y

»

H ,
- . ‘ )
a— 100 '
ACME
' b__.._ 8 Flat Head SN ~
— . s ~—+d
. G Machine
. c——: 2 - Screws
Galvanized ' -
’ ’
é N . r .
Type ofélnformation . . . )
. : (1) Brand name L
) : (2) Threads-per inc , ) '
(3) Diameter Y T
(4) Quantity . . .
(5) Head shape , . . .
(6) Length o :
{7) Type of hardware
. (8) Finish . '

o {e jo o |
= L)
) L)

427




*125.

167 A, d;agram of a tw1$t drlll is shown .below. For eath of
parts a through e in the diagram below, write in the space
provided the number of the name, chosen from the list .
below, which applies fo that part. [5] R
s "Q '
) L . i C . w !
o b ——d ———
. . a — = == g ) .
. o, \ﬂ - = s ::: <§;;:;>Pe
: " ‘ v ‘
P Y . .
, . ~ Names of Parts .
" ' (1) Neck )
(2) Heb x
{3), ki :
. - @ (4)° Heel
(5) Body .
. (6) Tang
(7) Shank -
* (8) Margin
’ a '? . .
b
T . - c .
) d
_ e’ ‘ 4
3 . )
£
[ 5 <
- L
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168 On the 11ne at the 1eft of each type of measurement listed
in parts a through e, write the number of the metric unit,
chosen from the 1ist below, that would be used for that_
type of‘neasurement 151 - . X

Metric Units

(1) Fahrenheit
(2) Liters N
. (3) Square miles
i (4) Kilometers . .
‘ (5) Megagrams : .
. -£6)- Celsius .
(7) Ounces
’ Square kilometers

\
~
oo
~

a Length

D Area

c Weight (mass)

d Liquid.volume

e Temperature -

I'H |

’ :
169 On the 11ne at the 1eft of each phrase listed in- parts
a through e, write the number of the property, chosen

From the 1Tst below, that is defined by that phra;e [5]

[}

Progerltes .,

Weldability
Hardness
Toughness
Fusibility
Elasticity
Malleability
Brittleness
Ductility

A

A

NANANIN AN
00 ~J OVES £ WO N
R N A NN

¢+ a Resistance tpo being dented ' -

'_“'E'Ablllty,to bé drawn or sfretched :

T T Ability to be hammered, rolled, and bent w1thout breaking
— d Resistance to breaklng, Jbending, and stretchdng

e Ablllty to return to shape after being bent or twisted

L
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170 On the line.at the left of each method of making steel
listed in parts a through e, , write the number of the phrase
chosen frbm the Tist below.,” that best describes that method‘

-

131
A ‘ : !
. Descriptions .
y 1) Uses pure oxygen instead of air
(2) Used_ to make Spe01a1 1loy steel -
) (3) Has preheat air stdves
. (4) Quickest way to make steel
: (5) Used for making high carbon steel
(6) Uses skip cars for loading
- . (7) .Like a baker s oven - .
. ‘ a Bessemer -converter ?
« ___ b Open-hearth - -
- ¢ Crucible furnace A
—__ d Electric arc ) ’ '
____ & Basic oxygen process -

*>

Pa)

130
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171 On-the line at the left of each foundry piece shown in parts a ,
through e, write the number of the function, chosen from the Tist

below, that is performed by that foundry piece. [5]
" Functions .

. ‘ (1) Sifts lumps from the sand
(2) Forms the shape to be cast
(3) Holds sand for casting .
(4) Makes vent holes . .
(5) Blows the excess sand away ' ‘
(6)  Moistens the sand .

Y 4 (7) Rams sand around the pattern ,

- ‘ (8) Smooths sand around the pattern

- aa

‘>




129

3
v - /

172 On the line at the left of each holding device shcwn in
parts a through e, write the number of the name, chosen
from the list beTow,&®f that holding device.. [5]

- ‘e

:
?

Names of Holding Devices

s (1) Clamp-type lathe ~dog
) (2)~ ‘Jacobs chuck
(3) Collet

(4) Bent tail lathe dog

(5) Cone chuck

(6) Wood chuck

(7) 3-jaw universal chuck -
(8) 4-jfw independent chuck

.

’ ' 132
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173 A casting mold is shown in the ‘diagram below. On the )
line at' the left?6f each.of pdrts a through e, write the
number of the-mold part, chosen from the lisT below,

that Is indicated by that Iétter in the Jiagram. [5]

e
~
.\ . .. ..‘
. Mold Parts
1) Sprue
\é%) Paf%ing line
(3) Pattern
(4) Vent hole
.(5) Drag ‘ )
(6) Gate -
(7) Cope .
(8) Sand ~
b
T ¢
d
- &

7

133
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174 On the line at the left of each stock shape shown in parts
~ ' a through e, write*the number of the name, chosen’from .~
. the list below, that correctly identifies

that stock shape.
I5] . ' } \ \
‘ 4 . Names - ‘ .
. ‘ (1) H-beam
(2) Angle . . .
s . (3) Channel ' \ Y
' . [A4) I-beam . :
o . (5) - Round " A
(6) Océagon :
: . (7) Sqdare "
7 (8) Hexdgon SN
« , . 7,.; .
- 2
@ AN
[ a y
o c O f .
- ’" * '\\
. @ .
. -
a O
b ' ) L}
’ A
. .
e .
" - . i N
k) . . NV )
L4 1 ¢
. . 7
. . i
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175 On the line at the left of each funétion listed in parts
~ a through e, write the number of the lathe part, chosen
Trom those indicated on the diagram below, that would be

used to perform that function. [5] 9

- -

a Used to move the carriage back and forth manually
- b Used to*obtain power for either 10ngitu&inal feed or cross
feed : ) .
¢ Used to reverse the movement of the lead screw
d .Used tq move a hollow spindle in or out of thg zﬁilstock
e

Used to move the cross slide across' the work m?,ually

L)
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17¢ On the line at the left of each type, of metal cuttlng
listed in parts g through g, S write the number of the phrase,

chosen from the "list below, that best describes one way in
whick that type of metal cutting ‘could be used. [5]

(O

. . Py

, , o
Uses F\\\.KV \
‘ : |

(1) To produce cyllndrlcal shapes by moving:
’ the work against a stationary cutter
(2) To thread cylindrical surfaces of an ’
existing hole with a tap ./
(3) To produce a smooth finish by mov1ngth¢ work.’
against a rotating abrasive wheel !
(é) To make a groove by moying the work;ag?inst a,
revolving cutter (
(5) To cut stock to size and shape w1th a’reciproca-
. ting tool . |
(6) To make a goove on a shaft by movlng a tool”
against -the fixed work § 5
® (7) To produce cylindrical holes by u81ng a
: *rotating cytting tool . i
a Milling E >
b Broaching o
Cc Drilling !
—__ d Turning .
e Grinding | =,
. I P !
- |
\ ¥
-
5 't
1“
“ /
/
v ’
¢ . )
s, 126
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Industrial'Arts Examination Materials ) \
., METALS “
Scoring Key -
v : | Multiple-Choice" Questions
\ ' . 2 5 .

. 3 (26) 3 (51) 1 (76) 1

(2) P (27) 1 522 2 D 1

T (3) 3 L (28) 3 (53) 1 - (78) 2

(4) 2 (29) 1 (54)‘ 3 (79) 1

5y .3 300 2 (55 s (8o 2

e 4 GL 3 (56) 3 (81) 3

(7 1 (32) 2 . (57) 4 (82) 1
(8) 2 ‘ (33) 4 (58) - 1 (83) 4 =

(o) 3 .('34‘) 2 (59) 3 88y 2

(10) 3 35) . 2. (60) 1 (85) 4

(a3 (36) 3 (61) 3 (86) 3

T 3 G 2 (62 3 (87) 3

(13)' o3 (38 2 (63) 2 (88) 4

(14) 1 G393 T 6w 2 (89) 3

(1 -1 Goy (65) 3 W 3

(16) 2 (41) 1 (66) 4 o 1

(17) 2 (42) . 2 (67) 4 (92) 2

(18) 4 (43) 3 (68) 3 B CEY 4

) (19) 1< Loesy o2 (69) 2 (94) 4

(20) 1 45 4 (70) 3 (95) 2

(21) 4 (46) 2 (71) 1 e 3

(22) . (47) 4 (72) 4 (97) 3

(23) 2 (48) 1 (73) 2 (98) 2

(24) 2 - (49) 3 (74) 4 (99) 1

- (25) 3 (50) 4 (75) 2 (100) 4
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Scoring Key

b Multiple~Choice Questions
(101) 1 (126) 4 (151) 3
‘ ~ ‘
(102) 3 (127 3 (152) 1
(103 . 1 (128) 2 SLasyd 4, '
A ’ . ’
(124) 4 (129) 3 (154) . 3
i J . -
(105) 1 (130) 4 (155) . 2 i
" -\
(106) 4 (131) 1 (156) 4
(107) 2 (132)" 2 (157) 4
- ‘ ' *!
(%) -2 (33 2 (1s8y 2 ;
(109, 2 (134) 2 (159 2 '
(11 (135) 2 (1600 3
. !
(111) 2 (136) ' 3 . (161 - 2
(112) 3 BN @ K 7) BENA a
(113) 3 (138) 2
- . ,AC\
(114) 3 €139) 4
. U115) 3 (140) 1 ‘
(1) 2 - (e 1 ’
. - i g )
(7 T (142) 2
IRUTT N (163) 4 B L -
(119) 3 (144) 3. L . , ‘
(120) o2 (143) 2 - ‘ -
(r2p) 2 (146) .3
(122) 1 {147) 4 ) '
Con ,
(123) 4- J0148) 4
) (124) 2 (149) 2
(125) 3, (150) -2
1 - T S
- (S - Y Y
. o . .
- ERIC 2 ' ' ~ -
f WJ:EEE B e . i v

;' . A AI
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Industrial Arts Exa;énation Materials

o PLASTICS ) . p

Directions (1-202): On your answer paper, write the number preceding
the word or expression that, of those given, best completes the state-
, ment or answers the question.

»~

Part I Plastic Products
“Unit A Molding (1-18) .

- 1 Which process is used to produce thin wall, hollow thermoplastics?

1 ‘injection“molding 3 compression molding - ,
2 vacuum forming .4 blow molding
i .
2 Most plastic squeezable bottles are produced by

1 blow»molding 3 rotomolding é
2 injection molding 4 .compression molding

3+ Iftjection molding is used mainly to mold

1 thermoset materials 3 plastisol materials .
2 elastomer materials 4 thermoplastic ‘materials

4 Which would be the most economical plastics processing method
to use when making 50,000 quart containers per year?

(N

1 extrusion ' 3 injection
Y 2 compression { 4 rotational ) -
5 Which one of the folldwing thermoplastic materials is injection
molded? . ' ‘
“s : ,
1. polyethylene 3 mezamine
2 epoxy ( 4 phenolic

1

6 Which processing method would be used to mold a thermoset part with
inserts such as an autcdmobile distributor cap?

1 extrusion 3 compression
2 injection 4 transfer “ .

7 Which processing method is ~enerally used to mold thermosets?

1 thermoforming . -3 compression
2 -rotational 4 extrusion : .

-~ . ’
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8 Which process is not used to make disposable containers?

1 vacuum forming 3 injection molding
2 blow molding . 4 rotomolding'
9 The

size designation of an injection molder is determined by the
1 size of the part o >

3 -3 number of parts
2 weight of the part’

4 thickness of the part

?

10 The amount. of material used to.fill a mold during an injection
molding cycle is called the '
1 charge - "3 hot - ,
2 load 4 . capacity -
11 What is the part on oPder injection molders which has been re-,
~ placed by the reciprocating screw on newer injection molders?
1 sprue .4 '3 barrel
2 hopper 4 ram

o ) M

~12 Which processing method will producé the largest number of pLastic‘

units per hour? '
1 thermoforming 3 vinyl dipping
2 compression 4 injection v

13 What is the main advantage of injection molding over,other types, of
molding? ' §
1 Production is higher,
2 The equipment costs less.
3 It costs less to'make the molds. "

4 Several colors of plastic can be molded at the same time. -

14 Which form of plaskic is genefally used 'in the process\of injection
molding? Ty ' ' . :
1 powder 3 sheet
2 liquid 4 pellet

15 Which type of plastic would most likely be used to mold an ash tray?

A

1 nylon 3 pherolic
2 Lexan 4 styrene .
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2

16 The excess material left on a product after compre551on moldlng is.
the

1 overflow . 3 flash"\'3
- 2 runner 4 charge

?

17 Compression molding préssures range from between

gl) 10 to 100 1b /in 2 -

2) 100 to 1 OOO 1b /in 2 .

(3) 1,000 to 10,000 1b /in 2. '

4) lO 000 to 100 ,000 1b /in ® SN

18 Which material is sprayed on a mold cav1ty to help keep the plastic
from sticking te the mold? . ~ ) ’

1 . part release ‘ 3 parting agent
_ +-2 pldsticizer o 4 mold releage . .
:

-

Unit B Thefmoforming (19-36) : ‘ . .

19 Which one of the, types of plastic llsted below is most commonly used
for thermoforming?

) , e
s 1 high-impact-polystyrene 3 polyester
2 polycarbonate " 4 rigid polyvinyl

]

20 The ﬁfocess of thermoforminé works best,when forming plastic

1 sheets : : 3 pellets -\ ) - q
2 powder . 4 beads . .

21 In which, process is sheet plastic heated until s>ft and then forced
around the contours of a mold? ; ,

1 fabricating- 3, .compression molding \\\
2~ thermoformin . 4" injection molding '

22 The bridging of. plistics between multlple molds that’ are placed too -
close tagether during thermoformlng is called

1 ribbing '3  webbing
2 blanking -4 blocking

S
. [ )

142
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23 In which type of thermoforming is the sheet drawn into a mold?

« 1 drape o 3 straight
2 mechanical . 4 snap-back
24 How many inches of'§acuum should rmoforming machine normally
develop before forming?

. h ()
(L) 12 " (3) - 2
(2) 17 . N |
éS”When thermofbrming, the size of the um holés in a mold should
be between ‘ "
(1) .010 in -.025 in. (3) .035 in -.045 in. S
- (2) - .025 in. -.035 in. (4)+ .045 in -.QSS ins‘ L, e
26 Which is the oldest plastics® processing method?
A
gl; rotationdl i (3) injection .
2) thermoforming . . (4) extfusion

<

27 The sides of a thermoforﬁing mold are tapered to aid in the removai'
of the part. This taper is called the .

.
ey

(1)- angle - : . (3) slope
(2) draft - (4) pitch Ct *

28 In straight thermoforming, what type of.pressure does 'the actual
. forming? . ot :
- 1 mechanical v 3  vacuum

2 atmospheric 4 compressed air -

h LI . . )
29 In straight vacuum thermoforming, what type of pressure does the
actual- forming?. . o :

W -

1 vacuum 3 hydraulic
. 2 atmospheric 4 mechanical /
30 A typical thermoformed product would be
1 a taillight lens -3 ‘trésh containers .
2 disposable silverware . 4 -a briefcase




31

32

33

S~ %
: 35

36
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In the plastics 1ndustrv, what is the thickness of plastic Wthh
separates the categories of sheet and f£ilm?

(1) .100 - (3)"?001 g
(2) .010 (4) 1,00

Compared to other processes, one of the major advantages of produ01ng

‘parts by thermoforming is -

1 no secondary operations 3 low mold cost
2 low material.cost - 4 even wall thickness

Which method of thermoforming sheet plastlc requires the greatest

degree of accuracy?: . . .
1 “vacuum forming 3 drape forming
2 pressure forming - ° 4 matched mold forming

-

In thermoformlng, the technlque of formlng a sheet of plastic over
a male mold is.called ° .

1 draping . 3 plug-assisting

2 straightening . 4 snap-back
[

Before Jjit can be bent or formed, acrylic plastic must be heated to
a temperatufe between

51) 100°F and 150° B - )(3) 500°F <and 550°F

2) 300°F ard 350°F (4) 950°F and 1000°F C &

Which technique should be used to thermoform a part with an extremely
deep draw? .

1 straight vacuum « 3 matched die
2 drape vacuum 4 pressure plug-assist

. a




144

"Uniﬁ C Fiber Reinforced Plastics (37-54)

-37 The most common mold release used in fibergléss work'is

1 polyvinyl alcohol 3 polystyrene .
2 polyethylene 4 polyvinyl chlorid

38 What agent is added by the polyester' resin manufacturer to accelerate .
the curé of thé resin in fiberglass work? :
(1) MEK peroxide () styrene ’

(2 ) acetone &) cobalt

39 Which thermosetting‘résin is usually used with glass reinforcing?

-1 polyethylene. 3 melamine
polystyrene 4 polyester
40 The resin most often used in the fiber reinforced molding process is
1 _époxy . 3 gilicone '+ - .
+ 2 polyester 4 phenolic
41 Cobalt is a%gea to polyester “esin for fiberglass by the. manufacturer
to .
1 slow down the reaction 3 speed up the reaction
2 thin the resin 4 thicken the resin ,

t '
42 A monomer that is used to thin polyester resin in fiberglass work is
. A '
1 chlorine - , . 3 styrene .
2 cobalt 4 fluarine

43 What percentage of catalyst is usually~added to the laminating resin
when saturating cloth or mat at room temperature?

(L 1% ‘ ' . () 3%
@ 22 . (4) 4%

44 Some polyester resins have a surfacing agent which rises to the
surface to assist in curing the laminate. These resins are called

1 air-inhibited 3 thixotropic -
2 non air-inhibited 4 nonthixotrophic

© 45 The simplest method used to produce reinforced, plastic-molded
products is the -

1 matched mold method 3 hand lay-up me;hod
2 vacuum bag method . 4 pressute mold method

ERIC - ‘- 445
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46 Which molding process would be used to make a glass reinforced part
with smooth surfaces on both sides and a very hlgh glass content?

‘v

1 match die R 3 vacuum bag .
2 contacf g 4 flexible plunger
47 In flberglass moldlng, a layer of resin is applied to both surfaces
of the mold to prevent the glass from coming. to the surface. This
layer of resin is-called a

1 resin coat 3 soék coat
2° gel coat .4 finish coat

48 Which glass reinforcing materlal is used in the manufacture of
fishing rods? .
I mat - ’ 3 fibers :
2 cloth \ . 4 vyarns .

49 Which reinforcing material produces the strongest and thinnest
plastic product?

1 chopped fibers - 3 mat
2 rovings - 4 cloth

50 ,Which material is most often used to reinforce molding?

1 asbestos mats : 3 .glass fibers
.2 cloth fabrics 4 plastic fabrics

51 The strength of reinforced plasticrcan be .increased by lncrea51ng
the amount of

<

Fﬁl glass fibers 3 hardener )
2 resin 4 calorant .

52 What is the, common name- givefi to reinforced plastics?

1 fiberglass 3 Plexiglas
2 spun glass 4 hard glass

53 Thé high production matched molds used in relnforced plastic
molding are usually made of

1 aluminum 3 brass

2 steel " 4 copper .
' - 146 | ~ ‘
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>4 At what angle to the weave does fiberglass cloth flex most' easily?
(1) .25] (3) 45
(2) 35" (4) 55°

—gp—

Unit D Extrusion (55-63)

~

55 Which ‘process is used to make the monofilaments used in the, weaving

of cloth?
1. injection . »" 3 compression
2 drawing . 4 extrusion-

56 Which bdé;of the following plgstié products is most easily made by
the process of extrusion? v . :

v

1 camera parés, ‘ 3 rods
2 trays . ) 4 - taillight lenses

~ ¢
57. What extrusion technique is used to make plastic milk bottles
at a very high production rate? *

r .’ b ) #
1 injection 3 blow
2 coating 4 calendering
58 1In what process is hot, soft ﬁlastic forced through machine .dies
to form continuous shapes? ‘ .
,1 extrusion 3. rotation %
2 injection 4 compression i
59 In an extrusion machine,.the plastic is pushed out through the
die by ' :
1 air pressure : 3 a ram
2 a plunger 4 a screw

. *60 The extrusion process is used to put protective coatings on

£

1 wire . 3 bottle caps
2 _pliers 4 drying racks

147
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~ 61 What process is used to ﬁht plastic,protective coatings on cables
- and wires? . ‘

. ) 1 injection” ., - - 3, rotomolding
.2 extrusion’ ‘ : " 4 compression

62 What process converts thermoplastlcs from a granular-materlal
to continuous 1engths of finished products such as rods or pipes?
: {,_,‘ I~ injection molding 3 calendering )
. 2" extrusion . ‘4 rotomolding

63 Which form of plastic is used in the ‘extrusion process?

1 flakes ‘ . 3 granules
2 beads ' 4 sheet i

'

~

Unit E TFoams (64-72)

2 “\ -
-

64 Which type of préssure is used’ to expand polystyrene beads?

1 mechanieal ’ 3 steam
2 atmospheric 4 hydraplic *
65 What gas is trapped in each polystyrene expandable bead that
@auses ‘the bead to expand? ) :
1. methane ’ 3 fireon
Q 2 ‘oxygen . , 4 pentane
66 The expansfon of polystyrene beads ioto‘foam is a type of
1 chemical process o 3 physical process
2 mechanlcal process 4 ynthetlc process

67" Compared to thelr original size, approx1mate1y how many times will
polystyrene expandable. beads expand7

(1) 10-20 .(3) 50-60
(2)  30-40 # (4) 70-80
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68 Which determines the density of a fiﬁished polystyfené, expandgble
bead part? - *

1 the-amount of colorant 3" the amount of water
2 the amount of catalyst ' &4 the amount of pre-expansion

69 Polystyrene expaﬁdable bead foams-are used to make

1 "pillows 3 car seats C .
2 sponges . 4 insulation ~ . -

70 Which type of foam would be used to line the inside of a football
helmet?
‘'l polystyre expandable beads
rigid polyurethane :

'3 . flexible polyurethane

4, polyvinyl dispersions °®

1 The density of plastic -foam is measued in o :
(1) 1b /cu ft (3) 1b /lin ft
(2) 1b /sq ft . ~ (4) 1b /board ft
72" 1f a foam'préduct is buoyant, what'type of cell: structure must
© it have?® . .
1 open cell ' <S 3 interconnebting cells
2 closed cell

4 irregular cells

M

~

‘Unit F Rotational Molding (73-81) : L

73 Rotomolding requires motion in how many directions at one time?

1 one . ' 3  three
-2 two ' . . 4 four
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75.

78

79

80

81

in how many planes s

Which forms .of plastic are used for rotomolding?

4 decrease the RPM

“

‘\ a ? 1‘49' . T

In order te obtain an,even wall thickness in ratatlonal moldlng,
héuld the - mold be rotated?
i ’
1 one i 3 three
2 two - 4 four

P

1 1liquids and powders 3 powders and pellets
2 sheets and films 4 1liquids and resins

/
The material used in rotational moldlng or casting must be a

mater1al that acts like a -
1 powden 3 solid . (
2 vapor - 4 liquid

t 14 -

Which oneiof the following molding processes produces products that
are most similar to those produced by rotational molding?

1 ,blow 3 thermoforming
2 \extrusion ) 4 compression

An advantage of rotational molding over other types of molding is
that it has a

. ' e
1 shorter cycle time =3 lower operating temperature

2 lower mold cost - 4 higher production

One Q}sa?véntage of rotomolding is the ,

'l 1long eycle period 3 cost of -the mold

2 cost of materials 4 high temperatures required

Compared to other methods of’ moldlng, the blggest dlsadvantage of
rotational molding is the

1 ‘limited product size 3 high equipment cost
2 1low production 4 thin wall sections .

'If a rotationally molded part is rough on the inside, what

adjustment should be made?

1 ' add more material to the. mold
2 increase, the temperature :
3 increase the RPM

150 ; : )
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Unit G Encapsulation (87-90)

82 Which process is used to encase electrical components in plastic?

1 laminating 3 casting
2 embedding 4 potting

83 Which process is used to preserve an insect in plastic for display?

1 potting ‘ 3 laminating
.2 embeddlng , 4 castlng
84 Which plastlc resin is used for encapsulatiné.or embedding scientific
specimens? -
\
1 polyurethane 3 polvester
silicone 4 plastisol

a
> 85 In which process is a liquid plastic resin pouréd into an open
'mold and allowed to cure?

1 pouring .3 formidé
2 casting -4  shaping
. o}

86 A casting cracks while embeddlng a coin inwplastic., This was
most 11ke1y caused by K
l\ too much catalyst "3 too much polyester
”2 too- little catalyst 4 too little polyester

87 Whlch form of plastic is needed for plastic casting?

1 liquid . ' - 3 pellets
-2 film 4  beads

88 Which catalyst or initiator is used to cure a polyester resin?

1 ethylene dichloride 3" methyl ethyl ketone
2 methyl dichloride 4 hydrogen peroxide
89 Which type of heat is used to cure non air-inhibited polyester
resins? . .
1 residual 3- exothermic 3
2 thermo 4 endgthermic




90

91

93

94

95

96

. products‘to see that standards are maintained?

151
Why i8 a catalyst added to liquid casting resins?
1 to add color , - 3  to ‘prevent cracking
2 to speed the hardening 4 to.prevent bubbles
. . '
.

Unit H Industry and Careers (91-98)
In the pldastics industry, a mold builder is classified as

1 professional 3 technical
2 skilled 4 semiskilled

v
o

In the plastics industry, persons who operate semiautomatic or
automatic molding machines are classified as

1 professional . 3 telhnical s
2 skilled E 4  semiskilled

In the plastics industry, the job of testing and quality control

-1s c11551f1ed as . o,

1 professional 3 <Eéchnical
2 skilled .4 supervisory

Which department is responsible for inspecting molded- plastic

5 -
~

1 productiomn : 3 product control

2 quality control " 4 engineering

Which person is respon51ble for preparing a moldlng machine for

production by installing the molds and making the approprlate
adjustments? .

1 sét up man _3 foreman
2 technician 4 machine operator

Which.person performs tests on raw materials and finished plastic
products?

.

[

1 a research chemist

2 «a quality control inspector
3 a laboratory analyst

4, a chemical engineer
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97 An dperator that mixes resin color and lubricants for processing
equipment is called a :

1 general laborer 3 mixer operator
2 banbury operator ] 4 blender operator

98 Which person would prepare the finished drawings of plascic products,
tools, machine parts, and molds? .

1 production assistant 3 engineering technician
2 engineer 4 set up man -

Unit I Industrial Organizations (99-107)
99 Companies that produce plastic_sheets, rods, and tubes by forcing
the plastic through a die are called

1 molders o 3 laminators ~
2 fabricators ’ 4  extruders

100 Companies which produce the basic plastic resins or compounds
are called

1 thermoformers 3 fabricators
2 material manufacturers 4  extruders

101 Which group of people are members of ,the plastics industu?
1 material manufactdrers and molders
+ 2 molders and heat treaters
3 fabricators and metallurgists
4 material manufacturers an heat treaters

102 Companies that fashion and decorate plastic products are classified

as
I molders and extruders 3 fabricators and finishers
2 material manufacturers - 4 formers and testers

. . 'Y
103 Companies that vacuum-form sheet materials such as airplane canopies

are classified as
1 molders 3& fabricators
2 finishers 4 coaters

153 7




104

105

106

107

153 .
; \
Companies that produce plastic sheets, rods, and tubes from paper
and cloth impregnated with resin by using heat and pressuré are
called . .

1 extrudef§ , 3 fabricators

2 molders .4 laminators

Companies that use plastic resins to form a finished product
through a forming device are called

2 molders 4 finis

1 laminators 3 coaterg
rs .

Companies that transform plastic resins into finished products are

called : ‘ '

1 chemical companies 3 fabricators

2 molders 4 finishers

What ig the name of the organization that has set up standardized
tests for testing the different properties of plastics?

American Society for Testing and Materials
Society of the Plastics Industry :
National Society for Testing Plastics
American Laboratory for Testing Plastics

LR
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)

108

3

109

> 110

111

112

113

characteristic of - v
‘1 nylon ‘ 3 polyethylene
2 phenolic 4 vinyl

¥54

Part II
N Plastics Procesces

Unit A Polymer Chemistry (108-131)

Into how many basic types are_piastics divided?

) 6. ~ (3) -8
(2) 2 4) &

What is the basic molecular byilding unit which is used
to make plastics?

L

1 copolymer ' '3 subpolymer
2 polymer 4 monomer

A cross-linked, chainlike, molecular structure is

The basic bulldlng blocks used by chemists to make
plastlcs are

1 atoms ) 3 compounds
2 molecules 4 electrons

A plastic which can be reprocessed because it will soften _,
again is called -

1 a thermoset 3 a polyplastic
2 a thermoplastic 4 an elastomer

&

A plastlc which can not be reprocessed because it will
not soften ‘again is called .

1 an elastomer "3 a polyplastic
2 a thermoset 4 a thermoplastic
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114 Which one of the following is a thermosetting plastic?

1 acrylic ° ¢ ;o 3 vipyl
2 polystyrene / : 4 epoxy y

115 The leading thermoset plastic used for making4éiﬁnerware

is

1 acrylic ) 3 nylon .

2 melamine 4 vinyl
7 : o ' )
116 Which type of plastic can be remelted? ;

1 epoxy > 3 phenolic

2 nylon . i 4 melamine N

117 What type of plastic is made up of two different monomer

units?
1 copolymer ' 3 alloy
2 polymer 4 tripolymer

7

118 The intermediate stage in the reaction of a thermosetting

resin in which the material softens when heated but does
not entiréely fuse or dissolve is called tpe

(1)“- A - stage (3) C - stage ,
(2) B - stage - ) (4) D - stage
¢ .

119 The final stage ih the reaction of a thermosetting resin
in which the material is fully cured, insoluble, and in-
fusible ig called. the

(1) A - stage (3
(2) B - stage (4

L4 A

120 The plastic most cémmonly used for dinnerware is
¢ .
1 acrylic - . 3 nylon g
2 melamine 4 vinyl

]
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121 The common name for poiyamide is -
1 nylon ' 3 styrene
2 vinyl , ‘4' acrylic

122 Which plastic undergoes a physical and a chemical change
- when heat is applied? '

1 phenolic 3 ﬁolyethyféne
2 vinyl . 4 nylon

*
5

\ )
"' 123 Which chemical element is considered the backbone of a

polymer? _ .
_ 1. ‘carbon 3 oxygen ° .
. ' 2 chlorine 4 fluorine

> b

124 A cloudy plastic such as linear polyethlene would have
a type of structure known as A

1 amorphous . 3 isotactic
2 crystalline 4 atactic

125 The impact strength of plastics is actually a measure of

the plastic's | B
."’
1 stiffhess 3 tensile strength * :
2  toughness . & permeability
» ’ ¢ '

126 A synthetic material formed through the process of poly- -
merization is called

1. an element 3 resin
S 2 a solution 4 a molecule

127 The first,p’astic developed as a replacement material fox

. ivory was called
1 cellulose nitrate 3 styrene
2. polyethylene . 4 nylon
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128 In what year did Dr. Leo Baekeland develop the first

thermoset plastic? - ‘ 1
(1) 1868 - S (3) 1909
(2) 1900 , | (4) Y927

129 Who developed the, first plastic .in 18687

1 Leo Baekeland ) 3 .John Hyatt
2 John Peterson - -4 William Boyd

130 The most common test used to identify polymers (plastics)

is the
1 hardness test 3 -impact test
2 permeability test 4 burning test

131 Most of the raw materials wsed in making plastlcs come
from the £

A 2
2

1 petroleum indﬁstry ' 3 lumbering industry

2 mining industry ‘ 4 farmlng industry .
. ©
+ - .
Unit B Molds (132-152)
132 Industrial molds for injection molding are made of
1 brass 3 copper ’ . '

2 tool steel 4  aluminum

333 In ihjection molding, the opening through which the plastic
enters the cavity is called the )

1 nozzle 3 runner ,
- 2 sprue 4 gate

+

134 Which part of an 1nJect10n mold removes the .molded part
from the cavity?

1 guide pins
2 sprue bushing"

sprue puller '
ejection pins

~w

7
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135.In igjection ﬁolding, the object iséformed in the
1 cavity- ' 3 gate
2 runner ‘ 4 sprue
136 In injection'molding, the plastic enters the mold cavity
through a restriction called- the
1 sprue‘ ' “' 3 gate:
2 runner 4 channel
137 The mark on a molding where the halves of the mold meet
in closing is called the A '
1 dividing line | 3 separating line
2 parting line 4 molding line °
° 138 What type of compression mold can be made most easily?
1 positive mold .. 3 flash mold
2 landed mold 4 matched mold
139 Compression molds are usually made of
1  aluminum S 3 iron
' 2 steel 4 copper
140 In rotational molding, the molds are made of
1 tool steel’ 3 zinc

2 lead 4 cast aluminum

141 Which type of mold is designed to permit the excess mold-
ing material to escape duriag closing?

1 double mold ' 3 flash mold
2 positive mold 4 flexible mold
' Q

N
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142 Whlch mold-making - materlal would make the most durab]e
~-mold for‘anectlon molding? N

1 gypsum cement - . 3, metal
2 epoxy ’ 4* elastomeric
s

143 Which material would be used to make tHe least expensive
mold for prototype development? -

1 gypsum cement “»"__3 epoxy
2  metal : 4 elastomeric '

144 A1l plasters used to make molds are manufactured from a
natural minegal called :

1 gypsum . S 3 sand
2  talc , . 4 quartz

0

145 Which mold-making material would be used to mold a pro-
duct with undercuts‘7 :

1 epoxy . 3 metal
, 2 gypsum cement 4 elastomerig 7

146 Most extrusion dies are made of - i .
aluminum 3 steel
<?\/prass .o 4 copper

147 Which pair of mold materials is best suited for making
experimental injection molds?:

1 low-melting metals and epoxy

2 epoxy and steel

3 plaster and steel

4 steel and low-melting metals 2
160




160

148 A ﬁold that is designed to permit excess molding material
to escape during closing is ‘calléd a

1 double mold 3 flash mold
2 positive mold 4 flexible mold

’

1

149 A compression mold designed to contain all the mo lding
material when it closes is called a

/
1 single mold ) 3 positfve mold
2 flash mold .4 solid mold
150 Most blow molds are made of
1 brass 3 aluminum ¢
2 copper . 4 steel
i - 151 The main material used to make molds=for the blow mold-
y N ing process is - . :
1 tool steel N~ 3 brass
2 copper 4 machined aluminum

152 The type of plaster used to make large models ‘and molds
would be classified as

1 super-hard . 3 low-expansion
2 general-purpose i 4 high-expansion

Unit C Laminates (153-161)

o

153 When calculating the load pounds needed to laminate a
magazine article, *he proper p.s.i. is multiplied by the

~ 1 plate size
2 thickness of the article
3 area of the plastic °
4 thickness of the plastic
Q - Ifil
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161

o
A laminating press requires 350 pounds per square inch
What is the total pressure needed to laminate a 2 inch
X 5 inch card? .

"(1) 35 pounds (3) 3,500 poundg

(2) 350 pounds , (4) 35,000 pounds °

At what pressure is high-pressure laminating done?

(1) wunder 100 p.s.i (3) 500-900 p.s i
(2) 100-400 p s..i. (4) 1,000 & over p.s.i.

\

What should be the minimum overlap of plastic around a
trimmed, laminated newspaper clipping? .
(1) 3 mm (1/8 in,) (3) 10 mm. (3/8 in.)
(2) 6 mm (1/4 in.) - (4) 12 mm, ;1/2 in )

A ! \\\ _

What are the three low pressure, laminating variables
which must be controlled to obtain satisfattory results?

1 cycle, time, pressure

2 pressure, temperature, time

3 temperature, time, cycle

4 temperature, pressure, cycle

Which two materials are used for high-pressure laminéting?
My,

1 phenolic and melamine

2 epoxy and polyethylene

3 polystyrene and vinyl

4 polyester and styrene

Which form of plastic is used in the low~-pressure laminat-

ing process?

1 sheets 3 resins

2 powder 4 pellets

160 Which two plastic materials are used for low-pressure

lamidating?

1 epoxy and melamine ?
2 polyethylene and styrene

3 acrylic and polyester

4 vinyl and acetate
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161 In which process are two or more layers of materials

- bonded together? ° ) .
1 “molding "+ "3 fabricating
2 forming , 4 laminating

Unit D Flexible Foams (162-172)

162 Which group of plastics provides good cushioning proper-
ties and is a good sound and energy absorber? ’

" 1 expandable beads 3 vinyl plastisol
2 flexible foams . 4 polyester resin

2

163 One advantage of plastic foam over foam rubber is that
plastic foam will not ‘ ‘

“

1 deteriorate 3 sink
2 burn 4 shrink

164 In which two forms are flexible foams produced?

1 slab stock and molded

2 Ffilm and pellets i !
3 sheet and beads

4 1liquid and powder

165 Two flexible foams that are most commonly uséd in the
cushioning industry are \
1 polypropylene and polystyrene
2 plastisol and polyester
3 polyethylene and polyurethane
polyvinyl and phenolic
166 Flexible foams are mainly used for

1 fabricating 3  cushioning
2 decorating 4 forming
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168
169
170
171

172

163

AN

~

Two\maJor production technlques .used w1th flex1b1e foams
are

NN
1 fabrlqgtlng and laminating
2 thermoforming and extrudlng
3 casting and coating
&4 slab and molding _ w

o<

to measure7

Whlch physical property of flexible foaQSié most difficult.

3 chemical resistance

1 weight
2 moisture content 4 impact strength
Flexible foams are normally cut with .

1 ,a circular saw or a.knife

2 ~a hacksaw or a tafor blade ’

3 an electric knife or a razpr ‘blade
4 tin snlps or scissors.

Which‘process is used to foam polyurethane?

3 physicel foaming

1 chemical foaming
4 pressure foahlng

2 heat foaming

In which process is a plastic expanded and fused by
physical or chemical means? 5

3 foamlng

1 weldlng
thermoformlng

2 formlng ’ 4

Which type of resin is most often used for the- foaming-
in-place process?

3 polystyrene

1 polyvinyl
4  polyurethane

2 polyethylene

iea
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Unit E Coatings (173-182)

173 What are the t&o‘operating variables to be considered
"when a hot dip coating of plastic is applied. to an .,

object?
1 RPM and. time 3 ‘temperature and time
2 time and pressure 4 temperature and pressure

" 174 The vinyl suspension used in the plastic coating process

is called ‘
1 plastisol 3 pol&ester
. 2 acrylic 8 4 polystyrene

'
T¢

175 What range of temperatures is usually used to cure plastisols?

(1) 50° F- - 150° F © 1 (3) 300° F - 450° F-
(2) 200° F - 250° F (4) 600° F - 650° F-

176 The ideal wall thickness for-a vinyl dipped coih purse is .

(1) 25 mm. (1 in®) (3) 3 mm (1/8 in )
(2) 13 om. (172 in ) (4) 6 mm, (1/4 in.)

177 Ef an object is to be powdér coated by the fluidized bed
method it must first be

.1 chemically treé&ed 3 soaked
2 sand blasted . .4 preheated

178 What is the main advantage of a fluidized bed coating over
a vinyl dipping?

It provides a thicker.coating.

It can be done faster and cleaner.
It can be done at a lower temperature
No preheating is necessary.

S wro
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182

183

184

.
R
Q

Which process is used to produce products such as
automotive upholstary, shower curtains, raln wear, and
tloor coverings?

1 calendering .3 rotomolding
2 extrusion 4 injection

Which process would put a thin uniform coating of plastic
on a pair of plier handles in the shortest period of tidme?
1 hot dioping . 3 cold dipping

2 vinyl dipping 4 fluidizing

Which process would be used to protect a tool from rusting
and to protect its cutting edge during shlpment and
storage?:

1 hot dipping .3 wvinyl dipping
2 fluidizing 4 cold dipping
Plastisols and organisols belong to a family of plastics

called

1 vinyl dispersions " 3 fluorocarbons
2 polyofins ‘ 4 acrylics

Unit F Bonding (183-191)

Cementing plastics. together with a solvent is most
similar to

stapling paper together
nailing wood together

riveting steel together
welding metals together

WO

Which solvent is used to weld two pieces of acrylic to-
gether?

1 methylene chloride ‘ 3 methyl .ethyl ketone
2 acetone 4 ethyl benzene
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185 Which solvent is used for acrylic sheet plastic?

1 turpentine 3 polyester resin
2 plastisol 4 methylene chloride

186 Which welding method should be used to fabricate plastic

tanks -
1 fusion 3 hqé gas P
2 spin 4 ultrasonic

187 In hot gas welding, the gas pressures should range be-

tween
(1) 5 to 15 p.s.1i. (3) 25 to 35 p.s.i.
(2) 15 to 25 p.s-i. (4) "35 to 45 p.s.i.

188 What is the most common Plastic used for hot gas welding?
~1 polystyrene 3 polycarbonate
polyvinyl chloride 4 cellulose acetate

189’ Using a solvent cement to weld or fuse plastic pieces to-
gether is called

1 cohesion 3 mechanical fastening
2 adhesion ] 4 brazing

190 What type of bonding causes an intermingling of molecules
from each piece of plastic?

3

1 adhesion 3 polar attraction
2 cohesion 4 molecular attraction

191 Which plastic can not be easily assembled by ultrasonic

welding?
1 acrylic 3 polyethylene
2 polystyrene 4 polycarbonate

A {3
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w0 " Unit G Packaging (192-202)
192 Which method of processing is used to make plastic' film
for packaging?
1 laminating ‘ 3 thermoforming
2 casting 4 €Xtrusion

193 "'he major uses of heat sealing plastics are in the areas
<

thermoforming and -decorating

1
2 packaging and textiles
3 fabricating and forming
4 extruding and rotomolding ’
194 Packaging temperatures range in degrees from :
(1) 50° F to 200° F (3) 450° F to 600° F
(2) 250° F to 400° F (&) 650° F to 800° F

195 The simplest method of sealing packages wrapped in plastic

is by

1 thermal heat sealing
2 1impulse heat sealing
3 ultraso-ic 'sealing

4 dielectric sealing

196 Most packages wrapped in plastic are sealed by

: oo .
1 glue "3 adhesion
2 heat 4 chemical welding

197 Two variables that must be controiled when hand paékaging
on a bar sealer are

temperature and charge
time and temperature
pressure and time o
temperature and RPM

¥
SN+
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198 Which sealing process uses a timer to control the heating
cycle so that the seal can be cooled under pressure?

1 fusion 3 friction
2 impulse 4 ultrascnic
~ 199.When a shrink film is used for packaging, in how many
directions will it shrink when heat is applied?
(L) 1 (3) 3
(2) 2 (4) 4

-~

200 Of the plastic films listed below, which one would be the
least expensive for packaging?

1 wvinyl 3 polyethylene
2 teflon 4 mylar
o . ";’Ms?
201 In which process is a heated tool used to weld plasﬁies«&
together?
1 fusion welding . 3 -hot gas welding
2 friction welding - 4 ultrasonic welding

202 The skin and blister packaging technique is based on
the principle of

1 pressure fdrming ' 3 heat forming
2 vacuum forming " 4, hydraulic forming
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203 On the line at the left of each molded plastic part listed
in parts a through e, write the number of the molding pro-
cess, chosen from the list below, that would be used to mold
that part, [5]

e——

169

Group Questidns (203-219)

J

Molding Processes

(1) Injection
(2) ‘- Compression

(3) Thermoforming
(4) Extrusion

(5) Rotational
-(6) Encapsulation
(7) Transfer

a Cooking utensil handles
b Outdoor advertising signs
¢ 300-gallon containers

d Taillight lenses * :
e Rods and tubes ’

204

plastic form, chosen £

2

-

P’

On the lire at the left of each type of plastic process
listed in parts a throtgh e, write the number of the

om the list below, that would be
used in that process.[5] ’

Plastic Form

(1) Liquid
(2) Sheets
(3) Ga¥
(4) Fil
(5) Powger
. {6) Flakes

(7) Pellets

a Laminating (low-pressure)

T Injection molding -

Fabricating .
Compression molding

Casting

Ieledojc
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205 A diagram.of an injection mold is shown below. On the°
line at the left of the mold part listed in'a through
- e, write the number that indicates that part on the dia-
gram, [5] T *
(

*

(S

7/ \ \/2

SN 3 _
Le_ :
—_— . _

6

y4

a Runner,

b Cavity

C Sprue

d Parting line

e Gate :

1
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206 On the line at the left of parts a through e, write the
number of the screw injection molder part, chosen from
the list below, that is indicated by that Tetter in the
Jiagram.[5]

- Injection Molder Parts
(1) Mold
(2) Heaters
(3) Screw
(4) Nozzle
(5) Resin
(6) Ram
(7) Hopper
& (8) Cylinder
- b ) :
N ,: &/
‘ —_—
[ — 7 v
A, : X /
| .
d

_____a

)

¢

.4

—_—c
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207 On the line at the left of each injection molding defect
listed in parts a through e, write the number of the remed
* chosen from the Tist below, that would,co¥rect that defect,

[SJ ) ] 5

Remedies

(1) 1Increase the temperature
(2) Purge the cylinder
(3) Cool in the mold longer

* (4) Dry the resin
(5) Decrease the temperature
(6) Apply a mold release spray
(7) ~Increase the injection time

Flash around the part

A warped part

Excessive shrinkage

A short shot

Black specks in the part

ojoio

iy

208 On the line at the left of each plastic process listed
in parts a through e, write the number of the shaping
device, chosen from the 1list below, that is used in that
process. [57

\\\

/ Shaping Devices {

(1) Die opening

(2) Hollow split mold
(3) Matched mold

(4) Open mold

(5) Flat platens

(6) Pairs of rollers
(7) Solid mold

a Laminating

b ‘Injection molding
¢ Extrusion

d Blow molding

e Calendering

111
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.209 On the line at the left of each thermoforming description

in parts a through e, write the number of the forming

method, chosen from the list below, to which that descrip-

tion applies. [5]

Thermoforming Methods

(1) Matched mold forming

(2) Open forming

(3) Pressure forming

(4) Blister and skin forming
* (5) Cast forming

(6) Vacuum forming

(7) Drape forming

Most exact thermoforming method

Most versatile thermoforming method
Uses compressed air for thermoforming
Easiegt method of thermoforming

Used for packaging

ioln{ojoim

/

210 On the line at the left of each fiberglassing situation listed
in parts a through e, write “the number of the glass reinforcing
material, chosen from the list below, that would be used in that

situation. 5]

Glass Reinforcing Materials

(1) Chopped strands

(2) Cloth
(3) Roving
(4) Mat

(5) Surfacing mat
(6) Milled fibers

Used where the most strength and least thickness are
needed

Used for rapid buildup and drapablllty

Used with a fiberglass chopper

Used as a reinforcing material in moldlng compounds
Used to produce a very smooth, thin surface

|

lolnlojo
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211 On the line at the left of each plastic reinforcing
process listed in parts a through e, write the number of
the characteristic, chosén from the list below, that

best describes that process: [3]

Characteristics

a- Hand layup
b Spray layup
¢ Matched mold

e ————

e

d Pressure bag process

Vacuum bag process

Used for high production

Makes use of atmospheric pressure
Uses split hollow mold

Simplest and oldest process

Uses a flexible mold

Uses an inflated bag

Resin is applied with pressure gun

212 On the line at the left of each rotational molding defect
listed in parts a through e, write the number of the

remedy, chosen from the 1ist below, that would correct
that defect. [5] .

Iolnjolole

Remedies

Rough inside surface

Increase the coating time
Decrease the temperaturé
Increase the cycle-time
Clean the mold lips .’

Vent the mold o
Increase the rotation speed
Add more material

Excess flash around the part
Wall thickness too thin

Warped part

Part collapses in the mold
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213 On the line at the left of each plastic product listed
in parts a through e, write the number of the plastic
resin, chosen from the list below, that would be used to
make that product. [5]

Plastic Resin

(1) Acrylic
(2) ‘Phenolic
(3) Polyethylene
(4) Polyvinyl chloride ‘
(5) Polyester ‘
i . (6) Polyurethane
. (7 Nylon

a Raincoat

B Seat cushions
Gears

Taillight lenses
Squeezable bottles

!;DLL! ‘

214 On the line at the 17kt of each plastic trade name listed
in parts a through e write the number of the plastic
family, chosen from the list below to which that trade
name belongs, [5]

Plastic Families

(1) Polyester fiber

(2) Styrene

(3) Acrylic

(4) Polycarbonate

(5) Vinyl chloride

(6) Expanded polystyrene
(7) Fluorocarbon

a Plexiglas

b Lexan

¢ Dacron

d Styrofoam

€ Teflon .

Q 476
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215 On the line at the left of each physical property listed
in parts a through e, write the number of the definition,
chosen from the 1ist below, which best defines that physical

property. [5] P

Definitions

(1) Ability to conduct electricity

(2) Property to resist a crushing force

(3) The ease with which a liquid flows

(4) Ability to allow light to pass through it

(5) Ability to resist pulling force

(6) Property of resisting transmission of
vibration

(7) Ability to resist sharp blows or shocks

Viscosity

Tensile strength
Compressive strength
Impact strength
Damping’

lolejojoin

216 On the 1in® at the left of each definition in parts a
through e, write the number of the term, chosen from the
list below, that is defined by that definition. [5]

Terms

(1) Atactic

(2) Polymerization ]
(3) Amorphous

(4) Monomer

(5) Crystallinity

(6) Thermoplastic

(7) Isostatic

Molecular chains are far apart with spaces between
The basic building unit used to make a plastic
Molecular chains are packed tightly together

The process of making a plastic

A plastic that can be reprocessed

1

o]
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217 On the line at the left of each plastic ingredient listed
in parts a through e, write the number of the.phrase,
chosen from the list below, that best describes how the
Ingredient would effect the plastic to which it is added. [5]

Effect on Plastic

(1) Lowers the viscosity of plastic
- (2) Adds color to plastic
(3) Prevents the degradation of plastic
(4) Makes plastic fluid .
(5) Adds strength to .plastic
‘(6) Makes plastic biodegradable

(7) Makes plastic clear \ )
a Filler
E Solvent
¢ Plasticizer . ‘ ¢

—__ d Stabilizer
e Coloranp

218 On the line at the left of each object listed in parts
a through e, write the numher of the application method,
. chosen from the list below, that would be used to plastic
coat that object. [5]

-

Method of Application

(1) Spray’
(2) Cold dip .
(3) Fluidized bed .
(4) Rotomolding
(5) Hot dip
(6) Slush
*  (7) Roller

. a Completely enclosed object
. b Window sash

¢ Semi-hollow kicking tee

d Coin purse

€ Inside walls of a tank car

EBg(; 478
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219 On the line at the left of each phrase in parts a through
e, write the number of the welding method, chosen from
the list below, that is best described by that phrase. [5]

Welding Methods

(1) Friction
(2) . Induction

(3) Fusion
(4) Solvent ,
s« (5) Hot gas -
(6) .Dielectric
(7) Ultrasonic

Heated air is used to softe e stic
A heated tool is used to sgften the plastic °
Mechanical vibrations ares/used to soften the plastic

A liquid is used to soften the plastic
Plastic parts are spun together at high speed

lelejoloie

1]
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Industrial Arts Examination Materials
PLASTIC PRODUCTS
Storing Key
Multiple- Chcice. Questions

Q
ERIC

.

(1) & (26) ¢ : (51) 1 (76)
(2) 1 (27) 2 (52) 1 (77)
(7) (28) 2 (53) 2 (78)
(L) 3 (29) 2 (54) 3 (79)
) 1 (30) & (55) & (80)
(5) & (31) 2 (56) 3 (81)
(7) 3 (32) 2 (57) 3 (82)
(8) 3 (33) 4 (58) 1 (33)
(9) 2 (34) 1 (59) &4 (84)
(10) 7 (35) 2 (60) 1 (85)
(1) ¢ (36) 4 (61) 2 (26)
(12) & (37) 1 (62) 2 (87)
(13) 1 (38) 4 (63) 3 (88)
(L) & 394 . (64) 3 (89)
(15) 3 (40) 2 (65) & (90)
(16) 3 (41) 2 (66) 3 (21)
(17) 3 (42) 3 (67) 3 (92)
(18) 4 (L3) 4 (68) 4 (93)
(13) 1 (4h)"2 (69) 4 (94)
(22) 1 (b5) 3 (70) 3 (95)
(21) 2 (46) 1 (71) 1 (9)
(02) 7 (47) 2 (72) 2 (97)
(2%) 3 (48) &4 (73) 2 (98)
(o6 4 (49) & (74) 2 (99)
(25) 1 (50) 3 (75) 1 )
U
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(101) 1 (126) 3 (151) 4 ///’-(177) 4
(102) 3 (127) 1 | (15%;/5’/// (178) 2
(163) 2 (128) 3 o (1e3) 3 (179) 1
(104) & C(129) 3 (154) 3 (180) &
(105§ 2 (130) L (155) & (181) &4
(106) 2 (131) 1 (156) 1 (182) 1
(107) 1 (132) 2 (157) 2 " (183) 4
(108) 1 (133) & (158) 1 (184) 1
(109) & (134) 4 (159) 1 (185) 4
" (110) 2 (135) 1 (160) 4 (186) 3
(111) 2 (136) 3 L(161) & (187) 1
(112) 2 (137) 2 (162) 2 - (188) 2
(113) 2 (138) 3 (63)1 . (189) 1
(114) & (139) 2 (164) 1 i ‘ (190) 2
(115) 2 (140) 4 (165) 3 (191) 3
_(me) 2 (141) 3 (166) 3 (192) 4
(117) 1 (142) 3 (167) 4 (193) 2
(118) 2 (143) 1 (168) & (194) 2 :
(119) 3 (144) 1 1 (169) 3 (195) 1
(120) 2. (145) 4 (170) 1 (196) 2
(121) 1 S (146) 3 (171) 3 (197) 2
(122) 1 (147) 1 (172) 4 . (198) 2
(123) 1 (148) 3 (173) '3 (199) 2
(124) 2 (149) 3 (174) 1 (200) 3
(125) 2 (150) 3 (175) 3 (201) 1
(176) 3 - (202) 2

)
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Industrial Arts Examination Materials
PLASTIC PRODUCTS

Scoring Key
Group Questions

(203) 2 2 (207) a \5 (211) a &

b 3 L 3 b 7

c 5 . c 7 c 1

d ., 1 g g d 6

e 4 e 2 e 2

(204) a & (208) a 5 (212) a 3

b 7 b 3 b 4

c 2 c 1 c 7

d 5 da 2 da 1

e 1 e 6 e 5

/\ (205) a 3 (209) a 1 (213) a 4
b 2 b 6 b 6

: c 4 c 3 c 7
d 1 a7 a 1

e 5 e & e 3

(206) a (210) a (214) a 3
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