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On behalf of Lane Community College, I wish tp express our
pride and gratitude for the opportunity 'to pgrticipate in the
development of the Pre-Apprenticeship training materials.” We
also wish to commend the Oregon Department of Edueatjion for

its original doncept and contipnued support; and, the¢ Educational
Linkages Component of the CETA ?overnor's Grant for funding. .
. v v ' ' A
Thé goals of this Rroject are many, but aone are mé?é impo;tant .
than that of Prpducing valid,'understaqdable vQocational curricul
material. We congratulate the tradespeople anad pr6duction staff
for thier accomplishments. - - )

Finally, I recommend this material to anyone exploreing Pre-

r “vocatioenal work world, with-
the hdpe and belief that it will go a 1qng waye-toward producing
skilled craftspeople who are dedicated to their work. N
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Eldon G. 'ScHafer _ _ :
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. Phase I * .
, .. INTRODUCTION "~ o

, 1 >, .

Thls is the second phase of a designed multi-phase project of pre apprent1cesh1p .

study.. Phase Il begins in earnest the deve]meent of man1pu1at1ve sk111s essen+

tial to the: ‘trade. It re-introduces and e]aboraﬁes on maﬂ& of the too]s, mater- |

ials and equipment set forth_in Phase I, and 1ntroduces progect& and a551gnments

designed to build trade know]edge and trade man1pu1at1ve sk111s

. r AN

The project consists}of three magor components:
1] , \ -

1).IN§TRUCTORfS GUIDE,Acontaining‘a b}ief:summary of each of the trade
.modules, including the materidls, tools and equipment neceséary to com-
p1ete the Job Sheets and/or ASs1gnments, aq/annetated bibliography for

\ further study and/or clarification of a topic. - )

;. ) ;

2) Se]ffpaced LEARNING MODULES for student study. The modules are designed
to .impart trade knowledge and.3£311s to the student. Each module is
comprisqd of the fo110w1ng l ‘ ' '

4

1]

a) Cover Sheet--]vsts modu]e t1t1e, goals, performance 1nd1cators
b) Study Guide--gives dlrections for, completion of module
A}
c) fhtroductibn (optiona])~;exp1ains why the module is important
)

Vocabulary--lists and defines any new trade terms or technical )
words necessary for understanding Ehe module's content

* e) Supplementary Refeneneqix;details where to go for ﬁurther study

f) Informatien--provides information and graphics covering the
module's topic(s) :

-~

g) Self Assessment (bptlonal)--provides students an opportunity to .
test their comprehens1on

h) ASS1gnment (opt1ona1)--enab1es students, to nesearch further 'into
» the topic— .

<+ -i)’JoB Sheet (gptional)--lists materials and tools necessary to
comp]ete the tasks which are designed to ,develop man1pu1at1ve
skill . - r

j),Post Assessment (optional)--enables the 1nstructor to test °
. student comgrehens1on - .

-

r ’

3) SURVIVAL or COPING SKILLS MODULES have ‘been developed to pronbte >

-

N




.social skills deve]ébment These 43 modules e]aborate on the topics

( introduded in Phase I and cover such topics as: Los1ng your Driver's S~
License, Death in the Family, DTvorce, Time Management Buying a Home, ~
Maintaining Cred1t and other social sk11ls which have a bearing on
the quality of work tife and persona] sat1sfaqt1on

IMPLEMENTAT ION
—
it is éssential during Phase_II that the student develop the skills necessary
to perferm the tasks of the:trade as outlined and demonstrated in the modules.
For this reason, the instructfon should be conducted by a skilled craftsperson
from the trade or occupation- who has the.necessar;“teaching skills.

. ¢
At the compTetion of Phase II, the trainee’ will have enough exper1ence with .
the ocgupation to dec1de whetper to continue with the training. into Phase\ill
which will u1t1mate1y represent a career choice and entrance into apprenti esE.

. __
. 4
L
[

Recommendations for successful modu]e complet1on

This phase of pre- apprent1cesh1p study requ1res the studént to develop job
skills which will. enable him or h&r to be a productive worfer or fo decide
against pursuing the trade as. a viable career choice. To that end, ‘the.

instructor, should: : w / ;
. , .

ReaJ1ze that sk111 -building and development i4 dependent on repeated
phys1ca1 performance and self-confidence.

PrGW1de a sett1ng in wh1ch students are encouraged to develop skills
at their own individuad pace. Assessments are dggigned as tests of
comprehen51on,.hot as tests of skills or trade afilities. .

¥

Coord1nate the use of mater1 s, too]s and equ1pment so that eadﬁ
student can fu1f111 has or her potent1a1 .

Ensure that each stident practices the ‘trade skﬂ]s in thi erted
manner, and practices enqggh to deve]op skills to a pro?~_s1ona

trade standard

..
.

MaKe arrangements for visitations (to s{ores, shops, jbb51tes, etc. )
and ensure—that students part1c1pate fuily .

Grade or comment on: 1nd1v1dua1 Ass1gnments and Assessments, to ensure
students are’ aware of the1r progress . \

EnSUre thdt the‘trade sk1lls and know1edge presepted in one module
~are fully t!hderstoodh the student before aHo ng him or her to
cdnt1nue to Subsgqqent modules, . {

\ ; 1B 3 ; A
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SCOPE

_ » ’ ‘
Trades developed for stully in Phase Il include:
: . L
Drywall , Brickiaying ~
Painting Parts Counter
Plumbing \*Electr1d%1[
Floor Laying “ - *Welding f
Plastering *Auto Mech Qﬁe '
" Cemént Finishing. . *Carpentrg
Tilesetting e :
* Adapted from previously developed ILS material, ! -
. . - . . 2 N > .
) ' * CONTENTS -

’

History and- Scope of the Trade

Safe Working ¥wactices*

The Manufacture of Ceramfc Tile

Types of Tile }
Portland Cement Mortar M1xes

Tile Adhesives -
Backinmgs

Layout and Leveling Tools

Tile Cutting and Drilling Tools

Mortar Tools
Specialtty Topls
Adhesive Application and Beat1ng In
Grouts

¢

-Grout and‘Mortar Additives .
- Sealers and Clganers .

Expansion Joints :
Tile Layout ‘
How, to Grout N
Tub Enclosures

. ~Tounter Tops

Screeds

Flgor and Wall Instal]at1on Methods
App1y1ng Wall and Floor Mortar
Setting Tile to Cement Mertar

“

~———
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MODULE TITLE: " "HISTORY.AND SCOPE OF THE TRADE : ° e v
. ) oL . . . e
NUMBER IN SERFES: st of 24 .

" NEW VOCABULARY {uogB:s: 12‘. ! .
GOA'I_:: The st'udentwwﬂl b% able to identify the histc;Tical events which

affected the development of the tilesetting trade. He or she wiﬁ be able

« to explain why tile is cons1dered a basic material for many types of
constructzbn The student will "also be able to 1dent1fy the major processes
used by tilesetters.

»

. A
PERFORMANCE INDICATORS: |
. rd
Thee student will complete a: ) . v/

1. Self Assessment RN I S,

B ‘ . .
. 2. Post Assessment

) . - ": J
7/ -

L 4

OVERVIEW AND SUGGESTIONS:




’

4.
L

JOB SHEET DESCRIFTION AND MATERIALS AND TOOLS REQUIRED:

\ ./
None

‘o

SUPPLEMENTARY REFERENCES:
The Brick and Tile Industry in Stark gfounty, Ohio

Architectural Monographs on Tile and Tilework, nos.
<7 - -

=

- -
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_ MODULE TITLE: SAFE WORKING PRACTICES

T

‘NUMBER IN SERIES: 2nd of 24
NEW VOCABULARY WORDS: 19
GOALE

The student will® be able to explain the importance of on-the-job

good housekeeping.

[N

v,

’

.

} PERFORMANCE INDICATQ@S:

1

The student will compTete a:
1. Self Assessment
2. Assignment

» 3. Post Assessment

b}

’

OVERVIEW AND suesers)ons: . '
- v . [}
For more impact, the in#ructor may show various safety movies. Discuss -
th accidents happen., basic safety equipment and safe use of all tools.

.-‘

-

safety.and.!

¢




D

«®

accident causes.’

' ’ & - . .
\‘\, ) LA

\

None.

-

. SUPPLEMENTARY REFERENCES:

ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

7

%

",Standard First. Aid and Personai'Safety

—

The assignment requires the student to define at least 2 of 5 listed

JOB SHEET pé&cmmo‘u AND MQ{ERlAL‘Q.AND TQOLS REQUIRED:.

"

-

-

-

.
. &
-

tmSafet_y Education--Man,sHis Michines and His Envi[ggment, pp, 1-45, 111, 116

o

11
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MODULE TITLE: rfE MA NUFACTURE OF CERAMIC TILE
. / i

#
. AT / ]

+

v ) .

)

NUMBER IN SERIES. .3rd of 24
\

NEW vocAsuumv woﬁﬁéz 2.

>

’

GOAL: The student wﬂ] be ‘abte to~ }dentvfy ‘and exp]am

« 1. The four main tile fbr?m,ng ‘brecessés
. What a "green" tile is* ,:i:" ‘
. The firing process
. Different tile shapes -

.

PERFORMANCE iNDiiATons'-

The: student will comp]ete a:
1. Self Assessment
*, 2. Assignment o

3. Post Assessment °

OVERVIEW AND SUGGESTIONS .o

Modules 3, 4 and 6 requure a. ceram1c shop v1;\ Instructor may combme
the three assngnments in"one visit, or may furnish class w1th variou

tiles to, test and inspeft. -




*aﬁﬁ

ASSIGNM\ENT(S) DESCRIPTION AND MA‘I’ERIALS REGUIRED"

The ass;gnment réqu1res the studerft to v1sat a ceram1c shop and test 5

types of’ tﬂes to determme tﬂe body hardness. , .
. £

B

~

-

- -1

. SUPPLEMENTARY REFERENCES:

. ¢
‘T,e_E@imerigg—-Handbook of Design, pp. 7-27

[ - .

The Manufacture o_f_ Brick, Tile and Kindred Products, Bulletin #19, pp.
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MODULE TITLE: TYPES OF TILE

NUMIER IN; SERIES 4th of 24

N’EW%CABULARY WORDS: 15

GOAL

1

» '

The student will be able to identify and explain the use of common tiles.
0 . ~ 4

l
'

PERFORM.ANCE INDICATORS:

-t

The student will complete a:

- 1. Self Assessment

“2. Asdignment
. 3. Post Asse‘ssme}\‘

-

-~ & M
. LY .
ya

ovenwew AND sueaésng« d
Con@‘\ne ceramic -shop v1s%'? w1th Modu]es 3 and 6.
R ,

P [ 4

{
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ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED

. The ass1gnment requires the studeqt to visit a «ceramic shop and ;S;n%ify tiles.
Requires: twe different- tiles from-each of the fo11ow1ng (12*¢otal):
glazed intefior tile

*

.

quarry tile
(natura] ung]azed)
(g]azed)

" (soft body-glazed)

ceramic mosaics (glazed and unglazed

]

JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS REQUIRED:

None . o
¢

SUPPLEMENTARY REFERENCES:

//L‘ég}lg Engineering, pp. 27-64

3

American Olean Cedhmic Ti1€, 1980-Catalog
rd

“ » ¢ ’. '
Dal-tile Presents an Adventure in Color, Form and Texture!, }980 Catalog

[




MODULE TITLE:. PORTLAND CEMENT MORTAR MIXES

(

NUMBER IN 'SERIES 54*-h va 24
)

NEW VOCABULARY WORDS

GOAL:

! Wy

. The student will be dble to identiﬁi} explain the use of, and mix both
“wall and floor-type mortars. *. | R

o
. -
.

. . /

Y

-

~

PERFORMANCE INDICATORS:
A

Ihe,éiudent will complete:
1. Self Assessment
2. Assignment .
3. JBb Sheet
M Post Assessment

¥ -

.
- /
g ’* >

-

ovenvnﬁw AND SUGGESTIONS:

\ /
The 1nstruct0r could combine the ng ShEet in this module w1ththe Job
Sheef of Module 10. Both requ1re mixing cemant mortar and could be
combined for a one- sess1£H1 task/ass1gnment

4
’
'4
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3 &

4

S - ™ " ry 0

ASSIGNMENT(8) DESCRIPTION AND MATERIALS REQUIRED:

The assignmént'requirés'tﬁé student towénswer'qyestions concerning the Job’
Sheet. ' ' ‘ ' -

£ . ‘e e
o8 . . ’

.‘_;! 5:

b : - . . . -«
v .

N ‘ ‘ i ' P

-
-

- . R ¢

.
-~ .
%

JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS REQUIRED:

f L. . Lt
The Job Sheet requires the iﬁde\n‘t to practice mixing wal'l\ and floor mortar.

~ Requires’:- a 95-1b. bag of portland cement

1

large bucket ‘
- at least 8 buckets of sand
L at e
& ‘' mortar box I

mortar hoe * e .
access to water,

. ) =

) angénba_g of 1ime

14 . -

supﬁl.mfunnv REFBRENCES:

-

Tile Engineering,-pp. 5-71

'I'.ﬂesettir'ug WOrkbook , pp/2;—‘32; o ' e
.’ , [ ] /.
$ : \ "
. ) . 14
¥ .
%
. \
, 14
. .
.
. 17 . ) .
4
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MODULE TITLE:  TILE ADHESIVES.

- . 5
NUMBER IN SERIES: 6th of 24

12
GOAY: g

NEW VOCABULARY WORDS:

i

"The student will be ab1e\ to name and prepare the major types of tile
adhesives. ' : ’

.

/ S ‘

|” PERFORMANCE INDICATORS: '
The student will complete: -

1. Self Assessmeftt

2= Assignment " \
3.- Job Sheet ‘

/‘4. Post Wssessment

l . : '° . -
OVERVIEW AND SUGGESTIONS:
. Fo?r a,ss"ignment, comb,i’ne ceramic sh({p visit with Modules 3 and 4. Have

N student keep.data on each-assignment for later reference gnd discussion.
. o - P

y N . ~

- ~ | ,
. ‘. ' L4
’ A -
4
t -
0 +
Y ’
' ']
]
. T
. 7 Y ’
‘ : 15 ,
; ” - :
e . o . 18" {
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1 4

’ ) N - N .
~ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED: )

’Thé assignment requires the student to visit a ceramic shop and-identify
various types of tile adhesives.,,

'

7 ‘. -
. A .

L . ¢ ‘
JOB&HEET DESCRIPTIdN AND MATER-IAL'\? AND TOOLS REQUIRED:

The Job Sheet requires the'étqdents to pracﬁice mixing thinset (thin-bed) mortar.
Requires: large clean bucket ' ’

. sturdy mixing stick
access to watenr ) . . \ ’
thin-bed mortar

<

!

SUPPLEMENTARY BEFERENCES:

N N

Tilesetting Workbook-, pp. 29-32’//

/7 . N .

{

[




l ‘° ' .. ":,' " . . _ :
Mppudr.'s:;ﬂﬂ.s: " ~BACKINGS . Ny ' \ .
Nuus'sfnu sshi;,s:' 7}2 of 24:“' . | ' '
NEW vho‘q).tauum'r w\orlu_:s*:; f0° RN S
GOAL: . J LT . \

v

- The student will be ab]e to identify, expla1n the use of and select the
proper pack1ng requ1re& for tilesetting ag:11cat1ons

R 7;1 : ( .
" e . K ‘,‘ e ) ;
- .- .. / ) ) . ™ RN ®
PERFORMANCE INDICATQRS: . I
The student will complete: . \
1. Self Assessment "‘ : - )
2. Assjgmment . Coe - _jb
3. Post Assessment ‘ , 7
y . L.
A . ~
. C , ( ,
. ’ , C
¢ . T ) s (

D SUGGESTIONS: N .
fgnment could be a "take-home" type, or the student cou]d 1nvestﬁbate
etc. to determ1se '

"The as
lassréom areas, floors, walls and counter tgps

th
the1r suitability as backings for ceramic t11e ' .
. > i . . ‘ " .
. 1 - ~
. \
‘ )
b .
4 ) !
<V . v
N~
- \
v
] » .
\ ].7~_ ‘ ~
\ 20 .
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13

. ' , T M

C B ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED: . = .
The assignment ré“quires the student:tp. determine if ce’rtai‘n surfacels would
make good backings for. ceramic tile a(ppl ication. ’ ' )

’ [
» - AN

‘ ' . p ) 2 1" o»
N "‘,«’ ‘ “y
. “. L4
‘ . A ] ¢ - )
, i} . \
‘ . >, i
JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS kbUmED:
' * . .

\J

. None. s ' \

» ) , .
./
. )
'Y ’
\J . { ¢ ’
SUPPLEMENTARY REFERENCES: - !
Tilesetting Workbook, pp. 34-37 ° o
1980 Handbook f?)r Ceram(c/Tﬂe Installations, pp. 1
K . . . . I - ‘
/‘ ‘ ' . ' '\/
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® MODULE TITLE: LAYOUT AND LEVELING TOOLS

N ‘ 3
NUMBER IN *SERIES: 8th of 24 ,
NEW VOCABULARY WORDS: 13
: GOAL: J ‘ _ e .
V‘ I The student wﬂ\ be. able to identify, select and explain the use of too1s

v commonly used to 1ay out and level tilework.

PERFORM&NCE INDICATORS S
- The Student will complete: o

1. Self Assessment ’ ‘
2. Assignment R T
. e "~
. 3. Job Sheet . . - ) 'y
. 4. Rost Assessment - ’
‘ . ﬂ . L)
2 /

L -

OVERVIEW AND SUQGESTIONS:

- OPTIONAL: Supply the class with at”least 3-different levels. Have the
'stud_ents check their 'accuracy in the class ‘meeting area.

3

: , .
L) v .

Whgn practicing with the water level, make tevél marks in various rooms,
around corners, efc. “Have students do some things "wrong" so they can

see the results. A ’




-

v
’ A

"ASSIGNMENT(8) DESCRIPTION AND MASERIALS REQUIRED:

e . .
. The assignment requires the student to visit a buil%ing supply .store and.
~ ;
identify various types of levels and determine their accuracy.-

-

-

JOB SHEET DESCRIPTION AND MATERIALS AND TOOL'S*REOU‘IRED: '
The Job Sheet requires the student’ to construct a story polé, make various
angles usiné a-squére'and practice using a two:pérson water }eve].
‘Requires? 1 long wood strip for story pole--straightedge
T a tile (at Jeast 6" x 5”) :
square
paper /
“water level, q} least 20' Tlong

2

-

4

SUPPLEMENTARY REFERENCES!

Jilesetting Workbook, pp. 38-4
/—/‘

.

! 4

~—~rd&
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MODULE TITLE: "TILE CUTTIN’G‘ AND DR{LLING TOOLS

Al - -

- . . - N
NUMBE* IN SERIES: 9th of 24

NEW VOCABULARY. WORDS: 11 : !

. GOAL: , ' ) 7
The- student will b&%able to idem\ify, setect and use the correct tools

. heeded te*make tile cuts. N

3

!

PERFORMANCE INDICATORS:

The student will complete: =
1. Self Assessment ~
2. Job Sheet . . .
« 3. Post- AsseSsment ' ' -
* »
) oo

. !

OVERVIEW AND SUGGESTIONS: .

I d

.
L]

« . Set up 3 stationss 1) tile cutting board, 2) nipper, 3) allow the students
to use the rubbing stone on the tile cuts from stations 1 and 2.

¢

2
’ L *
\ ’
A —
< -
( 1
- X
Pl
.
/ <
y @& . -
. 21 .

24




/
. #
. .
, } . 2 ) _
JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS REQUIRED:
' The Joby Sheet requi the' student- to:practice using a tile Zutting board,
nippers’and rubbingr:ione. '/ : '
Requires: 20 pieces of '4i"'x 41" tiles - _—
) tile cutting board
nippers
‘ fe]t tip pen to mark tﬂe . N
- rubb1ng stone .
L Y
- ‘ /
« -

-

4 !

ASSIGNMENT(8) DEBCRIPTION AN,D‘MA'TEBIALS REQUIRED:

None. ¢

SUPPLEMENTARY REFERENCES A . "
*
T11esett1ng Workbook , pp 44 47 S
. - A
N . ) - ‘
A i ' ‘ . ° N :3' -~ N ' . [y

22




. ‘ .
‘ 3. Post Assessment e ™~ r
\ “ <X
' ' ) ‘ ) ’
bv‘enwew AND SUGGESTIONS: -
" The 1nstructor could comb1ne the Job Sheet in this module with the Job
Shéet of-Motlule 5. o ’ P
If the mortar stiffens up too soon have the students practice with the .
- S
< scratcher before re m1x1ng W e N .
- -. | - ) AJ . .
° | S A
"
23
N
. o ;?

r)

-

MODULE TITLE:  MBRTAR TOOLS
‘ s . ’_
" NUMBER IN SERIES: 10th of 24
NEW VOCABULARY WORDS: “7

7 GOAL: R - 3 L] -
N The student will be ab]e to adent1fy, select and use the cammon tools negded
i for mortar work . Yo : .
2 B ‘ ) | //«\
» B o
A ‘ ‘ ’ ) ﬁ
PERFORMANCE INDICATORS: ) ' ‘

The student will complete: - T
1. Self Assessment
2. Job Sheet

s s

P




§ Ass,iéNMEN_TiS), DESCRIPTION AND MATERIALS REQUIRED:

, _'
None. .

~

o . . ) E o, . | o .
JOB‘\SHEET DE"SCRIPTIdN AND MATERIALS AND TOOLS REQUIRED: )
The Job Sheet requ1res the Student to mjKk wall mortar and practice transferring
it from mortarboard w1th the hawk and flat trowel, pract1ce running scratcher
through ‘mortar, practice back»butter1ng Requ1res small mortar box,
o-mortar hoe, large bucket, access to water, bueket of saﬁ% 1/3 bucket cement,
§ 1/3 bucket )1me' mortarboard and‘stand, hawk-, flat trowel, scratcher,

pointing trowel, 4 pieces 43" x 43" tile, small amount -of mastic, 12" x 12"
piece of wood. . ,

¢

SUPPLEMENTARY REFERENCES: ,
fﬂese@}%rkbdok,m&% ES
. 7 g .

.




.' ) . ‘ ‘
.MODULE TITLE: SPECIALTY T0OLS
]

NUMBER I)l SERIES: 1ith of 24,

NEW.VOCABULARY WORDS: 10

GOAL:. ' '

, &

The student will be able to 1dent1f§<35e1ect énd explain the proper use
of the specialty tools required for t11esef!1ng g

v
~

PERFORMANCE INDICATORS:

-The student w%]l completé:
1. Self_Assessment
2. Job Sheet *
3. Post Assessment

. — ('\\ &
OVERVIEW ‘ND’ sueeesﬂons‘
The* instructdr may wish~to set u stations for the students where tool

can be pragticed:
’ v

. ¢
' d
' 1
.

. meta] pipe, cuts with hacksaw
. Wood cuts with hanq§aw '

1
2
3. nailing wood--cTaw hammer
4

. pulling nails-- " _—"

-

use




/‘. . ‘ , £ @ .
— *
ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:
’ -, . .
None'. ‘
, &
’
~ ' Sr T
v —_ -\ - . ) .

v® b
4
17 o
.

e

.JOB‘ SHEET ‘DESCRIPTION AND MA'TERIALS AND TOOLS REQUIRED:
Activities fnc]ude: s practice cutting metal pipe and scraps of wood, practice

. * nailing pietes,together, practice pd]]i’n'g nails out of wood. - T
A roseter
/0 \ Requires: claw hammer, backsaw, handsaw, scraps of wood, scraps of metal
N pipe, 10 nails long enough to penetrate two pieces of.wood.
, )
T~ “
b , ! .
. . " 3 N . ’o
SUPPLEMENTARY REFERENCES: ’ : y

"Tilesetting Workbook, pp, 44-53 -

29 -
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MODULE TITLE:  ADHESIVE APPLICATION AND.BEATING IN

~

NUMBER IN SERIES: - 12th of 24

NEW VOCABULARY WORDS: 8

ae >
. -

. - ’
GOAL: o .

The student will be able tb'se1ect explain the uses of and demonstra:e\sngh\
>=_ use of the notched trowe], and will T able to beat tile in.

AN
. @

‘ ! “‘t . - ?
PERFORMANCE INDICATORS: -~ ,

The student-will comp1é;é:
1. Self Asﬁessment
2. Job Sheet
3. Post Assessment

ovenmmo svaeesﬂons o . a/
king

The 1nstructor may set the mosa1cs, wa]] and floor tile 'on the same b

‘“for easy’ compar1$on (a 4' x 8' piece of cheap p]ywood) or there could be
.individual stations on sma]ler, separat® backings.




-~
ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

.None. . ’

X

JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS REOUIRED

The Job Sheet requires ‘the student to practice combing adhes1ve and sett1ng~
tile. )
Requires: 1/8" deep V-notched trowel, é“ deep V-notched trowé]ﬁor square
notched trowel, 3/8" deep square.notched trowel, bag thinset mortar, )
'access to water, 1argé Bucket' margin trowel, suitable backings, rubber .
mallet, beating b1ock 2 to 4'sq. ft. 1" x 1" mosaics, 4 to 10 sq. ft.
43" wall tile, 4 to 10 sq” ft. 8" x 8" or/10" x 10" quarry tile, scrub
brush and steel wool, broom and/or duster (to clean.) .o

&

SUPPLEMENTARY REFERENCES:
- *

The Purpose of Using‘Diffgrent Notched " TMBwels

Tilesetting Workbook, p..1% -
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{ MODULE TITLE:  GROUTS - o ;

NUMBER IN SERIES: 13thof 24 ' - )

C . NEW VQCABULAHY WORDS: 12 . ,
- A% -
’ GOAL: ' .
N .
. ° The student w111 be ab]e to 1dent1fy, se]ect, exp]awn the use of and prepare
common]y used sanded and non‘sanded grouts . o N
{ .

y’
N -
. 3

psnronmucs molcnons : o !

The student will comp]ete

" 1. Self Assessment ’ N . ’ b
2. Assignment - ’ B

‘ « 3.+ Job Sheet ,

4. Post Assessment A ) v

| OVERVIEW AND suaés’srlons:

This mbdule, an modu]es 14 and 15 require a ceramic tile shop v151t .
The visits mayibe combined. . N

1 -




]

ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:
The ‘assignment requ,z(es the student t3 visit a ceramc tile shop and 1d9nt1fy
different grouts and match with d‘fl‘erent tiles. Notes should be made for the ¥

mstructor _
»

JOB SHEET DESCRIRTION AND MATERIALS AND.TOOLS REQUIRED:

The Job Sheet requires the student to mix dry-set grout. \

"Requires: clean bucket .
suitable m1x1ng stick or margin trowe] Y
5 1bs. colored dﬂy set. grout
access to water /

2
A

»

SUPPLEMENTARY REFERENCES:
~ Tilesetting Workbook, pp. 54-57

Vs

1980 Handbook for Ceramic Tile Insta]]ation,‘pp. 7 and 10 -

* s

o e
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. MODULE TITLE: GROUT AND M@RTAR ADDITIVES

“~

NUMBER IN SERJES: 14th of 24
ns<v VOCABULARY WORDS: 12 .
GOAL: _ | . .

4 i

The student w111 be able to identify, exp1a1n the use of and select the
proper add1t1ve for grouts and mortars. -

_ PERFORMANCE INDICATORS:

The student will complete:

1. Se"f Assessment
- 2. Assignment ’
3. Post Assessment

r’,/ \"\‘/

.

OVERVIEW AND SUGGESTIONS:

The instructor may combine, the ceramic shop visit with the visits required
in Modules 13 and 15.

+*




~

- L
- / " . ‘{ #
~ ) - ‘ ) !

» S~ -

ASSIGNMENT(S) DESCRIPTION AVQ MATERIALS REQUIRED:

The student i% required to visit a ceramic tile shop to learn about

o« different mortar and grout additives. /

~ W
-~
A B
/\J
\
. =

’ .
* . ‘- ‘

JOB §Hssr‘oesémpﬂon AND MATERIALS AND TOOLS neo}um'eoz

None. . ¥

SUPPLEMENTARY REFERENCES: -
Tilesettjng yorkbook, pp. 30-31

1980 Hardbook for Ceramic Tile, pp. 5-9

—)

s




/

~ @
A N

NEW VOCABULARY W

GOAL: - oot
The student will be ‘able to identify, explain the use of, select and
apply commonly used sealers and cleaners.

-
° -

/ ‘ .

PERFORMANCE INDICATORSk
R 4 .
The student will complete: . '

1. Self Assessment

2. A%signment
A 3. Job Sheet

4. Post Assessment -

A

OVERVIEW AND SUGGESTIONS: ©

- £
Combine the ceramic_tile shop visit required by the Assignment with Modules
13 and 14, ' '

-~
»

For the Job Sheet, set up individual testing stations: 4 stations
with 3-differently-sealed tiles.

P

36




aw

N
’ \ .

".ASSIGNMENT(8) DESCRIPTION AND MATERIALS‘REQUIRED:

The studént is required, to visit a ceramic tile.shop and identify
different sealers. ) ' . ‘ .

Ll

* . ‘ . -
JOB SHEET DESCRIPTION AND MATERIALS AND"TOOLS REQUIRED:

The student is required to seal tiles with 3 different types of sealers,

compare them and answer questions. ' ' v -
Requires silicone in spray caw, liquid sealer (one- or two-coat type),
o+l-based sealer, 12 p1eces of 6" x 6" ung1azed quarry tile, 2 paint
brushes (one.for eagh of the liquid sea1ers), small amount of dark
grout, small amount of masonry acid cleaner, dark-colored food dye,

v access to water.

.
SUPPLEMENTARY REFERENCES: )
. None.
Vs ’ -
(W ]
[}
: 34
© 4 -
¢ 37




\'/

V\»[

S

" MODULE TITLE:  EXPANSION JOINTS

NUMBER'IN SERIES:. 16th of 24

NEW VOCABULARY WORDS: * 10 -

GOAL:

The student will be able to explain when and whei?\gp use ekpansion joints,

and how to install theGE
/

PERFORMANCE INDICATORS: e ~

The student will complete:
1. Self Assessment T
2. Job Sheet .
3. Post Assessment

L)

OVERVIEW AND ‘SUGGESTIONS:

The tiles w1th 3" and " joints can be set on the same p1ece of backingr>
material for easy compar1son . L.

f'!
Seal a 4" joint section at a time to get the feel for it.

»

4

\

v,




-

~

. ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

None.

N /

JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS RECUIRED: *

The Job Sheet requires the student to practice caulking and sealing joints.
Requires: 8 pieces of same size tile, cartridge of colored silicone ,
caulking sealant, caulking gun, 4' x 4' piece of backing material (plywood,
sheetroc‘k,‘etc.), tile adhesive to bond tile to backing, denatured
alcohol, toilet paper or rags, notch trowel, margin trowel.

SUWPLEMENTARY REFERENCES: ' -

Tilesetting Workbook,; pp. 61-76

1980 Handbook for Ceramic Tile Installation, p. 38

s . . . ‘




MODULE TITLE:  TILE LAYOUT

i ~

-*NUMBER IN SERIES: 17th of 2

NEW VOCABULARY WORDS: &
GOAL: -

4

)he Student will learn the importance of
layouts are planned, how showers are s

layout. o
: \\

12

good tile layout, how tile )
quared, and how to use a diagonal

.- PERFORMANCE INDICATORS:

The student will complete:

1. Self\é;sessment
2. Job Sheet

.. 3..Post Assesshent 3%

o
OVERWYIEW AND suhaesmycs:-

- Topics inc]udé:

. ' P
Planning the layout for sGuare, ‘patterned and hexag®nal

tiles; centering tile and setting diagonal tile.

.« 7 -
4
.

-




. .
.. , . R [
.

N . ’ g‘

\ JOB SHEET DESCRIPTION AND MATERIALS "AND TOOLS REQ&IRED c

The Job Sheet requ1res fthe student to '1ay a diagonal tile pa‘btern on a
rselected backmg . -

¢ £

tile cutting board, backing {from2' x.2' to 4* x, 4' in s1ze)

*

&equires:

“appropNi tely sdzed ‘notch trowel miape measure and’ pencil, enough

41" x 44"-tile to cok:r backing, tﬂe adhg!swe, mar‘gm trowe] bucket .
beating block aﬁl maHet

L(if using thmset mortar),

>




@

~ . -7
14 -7 »

L .. 1)
-

MODULE TITLE:  HOW-TO GROUT =~ ° ‘

X N
NUMBER IN SERIES: * 18th of 24 ~  °
NEW VOCABULARY WOrS: 4 : . - ¢
GOAL: ' N &«
. . -~ .
L ’ ~
The student will be able to properTy select and apply grout to differemg
types ‘of tile, and clean the job properly. )
_ “ - - :
| K
. . .. .
PERFORMANCE INDICATORS: $ - .. P
" .

-

'The student will complete: . -
1. Self Assessment'
2. Job Sheet
- 3. PoSt Asse§%mént >

.

4
A ‘e

OVERVIEW AND SUGGESTIONS:

» -t

The instructor may set ngdifferent stations. [It's possifle to .do one
station at,a time, seitfng the tile, then grouti;g after t?1e_is bonded; or
set the ti1é~iﬁ all four stations first, then grout, using-the different

methods. -

A . %
. 5
\ , [
- ' ; 4, .

»

. ~jer F

39 L —
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N

I 2

ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

None. 2 - ’

L : J

JOB SHEET DES,CRIRTION AND MATERIALS AND TOOLS REQUIRED:

The Job Sheet requires the student to set different types of tile with
different width&®f joints, grout with different grougé, using different
methods. H . _ -
Requires: 3/16" notch trowel,-3/8" notch trowel, enough tile adhesive for
33 sq. ft, margin trowel,—tape heashre, 4 straightedge; framing suare,
‘rubber grout ffoat, access to water, 2 buckets, 4 pieces backing (1 each of
the following dimensions: 36" x 36"; 26" x 26"; 51" x 51" 14"-x 26"),
'16 t11es e 4@ x 43" ceramic wall, 16 tiles @ 3" x 3" glazed mosaics,
16 @ 6" x 6" ung]azed quarry, 9i 4% .x' 8" x 1" pav§::: sponge, white

de out dark brown sanded grout, white silica and, dark mortar

SUPPI.EMENTARY REFERENCES: sand, cement, polish cloth, burlap cLoth
-sawdust, 2 large pieces cheesec]oth grout

bdg, 1" dia. dowel. -

-~

\
L)

e

1 - .' -
Tilesetting Workbook, pp. 54-57

How to Inst;}Y Ceramic Tile Counter Tops, pp. 5,7,f1,14
) - © ; D

. -

i




r®
.

MODULE TITLE:  TUB ENCLOSURES
NUMBER IN SERIES: 19th of 24 ' . ]

'NEW vocnumv WORDS: 10- : " ”

GOAL' e ' - - N -

The student wﬂl be able to 1hsta11 2 ceramc tile tub enc]osure and be
able to 1dent1fy and explain 3 d1fferent backing methods .

. L

2 a

P
- +
‘o,

"y -~ ‘
’
\ »
o

PERFORMANCE INDICATORS:

.
! > Py .’

' > ifﬁga ‘
The student will complete: + %% "

” -e;%‘ ,'%7 ‘ ’ y
1. SéIf Assessment © g’ o N ~
\2. Job Sheet s 0T .
3. Post Assessment . ;| *

.
. .
P . co

. . . .
~ - £
. AR IN ' A
= *' n "_ T -
B -
. % . = N ° . 4
[ 4 )
~ . : N
.

' - s ;,ﬂbﬂ’ * .” il , . ‘
OVERVIEW ANp.sueGESﬂONs!-: g - - @
The 1nstructor shgu]d locate a nrwate horge or pubhc building that is in
e
need of a new t'ub enc]osure In'ga"'ll tub enclosure. If 1\S\a re-mode]
‘job, the old tub enclosure wﬂl have to be removed and new water-resistant
gypsum bc’-d 1nsta11ed Make sure the plumbing is in good order:

., . . r
.o ., . ‘ N

..




o1

ASSIGNMENT(8) DESCRIPTION:A'}D MATERIALS RE[OUIRED:

None. - . . ‘

i

JOB SHEET DESCRIPTION AND MATERMLS AND TOOLS REQUIRED: - -
The Job Sheet requ1res the student to set and Complete a standard W/R gypsum

board tuh enclosure.

~ - Requires: tile cutting board, njpper:s, tape measyre and pencil, 4' builders

. level, rubbing stone, margin trowel, pointing trowel, utility knife, razor
N b]ade scraper, 3/16" notche&'trowe1 duster brush and pan, damp rag,
cau1k1ng gun and tube-of caulk, mastic to cover 50 sq. ft., wh1te non- sanded
grout, polish cloth, 48 sq. ft. 4&" x 43" g1azed wall tile, 64 pieces.
‘ matching bullnose ¢ap, 2 out corners, soap dish, 2 buckets, sponge,
" rubber grout float, access tb water. . | - ..

~ ‘ -

“suppL w(
SUPPLEMENTARY. REFERENCES:
- ’ -

N

Tilesetting Workbook, pp. 101-116

)

Handbook for Ceramic Tile Installations pp. 1823

’ ' o s
L




MODULE TITLE:

-

. COUNTER TOPS

NUMBER.IN SERIES: 20th of 24 .

-~

" NEW VOCABULARY WORDS: 5
GOAL:

The student will be gble to 1dent1fy, explain and perform the ma1n

1nsta11at1on methods.

. \ﬁ
- ™
7

PERFORMANCE INDICATORS:

The student will complete: .
1. Self Assessment
2. Job Sheet ' -
3. Post Assessment !

i
o e

-

OVERVIEW AND SUGGESTIONS:

-

2

£

L3

. The preject may be completed in a student's home, your home, the teaching

area, etc,

Any counter top that peeds a new t11e surface may be used

have to be an adhesive-on- -plywood installation.’

’
?

b

It does not

!




ASSIGNMENT(S) DESCR&PTION AND MATERIALS REQUIRED:

None.

JOB ,SHEE"T DESCRIPTION AND‘MATERIALS AND TOOLS REQUIRED:
The Job Sheet requires the studeft to set and complete a small counter top.

- Requiresy(if mock-up, 2' x 4' x 3/4" exterior plywood) y
8 sq. ft. counter fop tﬂe, tile for a two-tile- thh backsp]ash
latex, acrylic or epoxy thmset mortar, 3/16" notched trowel,
margin trowel, tile cutting board, nippers, 2 buckets, access
to water, mastic for backsplash, grout, sponge, palish cloth,
caulking gun and caulk, tape measure and pencil- .

.

SUPPLEMENTARY REFERENCES

How to Install Ceramc Tile Counter Tops ="

‘Tilesetting Workbook, pp. 138-146
V4

’

Handbook for Ceramic Tile Installation, p. 26
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_ MODULE TITLE,,~  SCREEDS

NUMBER IN SERIES: 2ist of 24

NEW vocnugav'rb\nos: 6
GOAL: ' g ‘ ,
The student will be able to identify, explain the purpose of, and set.
horizontal and yertical screeds. u

PERFORMANCE INDICATORS:

A N
The student will complete: - .
1. Self Assessment
2. Job Sheet -

3. Post Assessment ‘

OVERVIEW AND SUGGESTIONS: —~

Combine this module with modules 23 and 24: It can be set up in several
stages to make a complete project, Such as a cement mortar shower, using

the one-coat method. You may wish to use a real site. This can also be
done to complete a mortar floor installation.
\

a

Al




ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

Non.e. v ™ ) ~ ,
- Y /. . + L 4
s - -
o 3 3 .
f N
JOB SHEET bESCRIPTION AND MATERIALS_ANP TOOLS REQUIRED:

The Job Sheet reqttires the student t_b set vert/ical and horizontal float

strip screeds. e _
Requires: ‘mortar box and mortar hoe, access to water, sand, cement, lime, -
two large (34 gal.) buckets, 4 1/8" to 144" x 6' float strips, 6° wood
straightedge, 4' builders level, rubbeiﬂet, wood float, flat trowel,

hawk, metal lath or wire mesh, staple and hammer and nails, tape measure.

”

.‘ E 3
B e , .
SUPPLEMENTARY REFERENCES:
. N ) A
Tilesetting Workbook, pp. 101-124
-
/ : 4; :
: 6 : |
, : 49 . .
P " ’_, 4




A

R AND WALL INSTALLATION METHODS ’

-

: 22nd of 24 p
NEW VOCABULARY WORDS:. 7

GOAL: v ‘

A

* The student will be able to identify, se]ect andexplain the use of common]y-
.used tile jnstallation methods for floors and walls.

r
+ ®

-
. 1
- . ) [
- % M -
- ‘ —
- “~N

PERFORMANCE INDICATORS:

The studemt will complete:
1. Self Assessment
2. Assignment

e

3. Post Assessment -

OVERVIEW AND SUGGESTIONS: ) '

-

If possible, have the class spend some time \at a:construction'site.

Several class meetings may be needed to obsekve all phases of work at
the site. ‘




A

- <4 . \ /_\ \

ASSIGNMENT(S) DESCRIPTION AND MATERIALS REQUIRED:

The Assignment requires the “student to observe 3 differént construction sites
and decide which tile installation method &o use for the largest floor and
wall area at each site.

‘4
l‘
\
{ )
~ v »
\ ) | :
JOB Sﬂél’ DESCRIPTION AND MATERIALS AND TOOLS REQUIRED: —
None.
i
SUPPLEMENTARY REFERENCES: ¢ / )
. Handbook for Ceramic Tile Installation, pp. 11-31
. ' . -
' ‘ ’
(\ 4 8 ‘ 51 - g
v
~ C -




’

, Combine the wall mortar part of the Job Sheet in this &du]e with modules

MQDULE THLE: APPLYING WALL AND FLOOR MORTAR '
. . - K ‘ e

' *
NUMBER IN SERIES: 23rd of 24 . ’ R

NEW VOCABULARY WORDS: 2

"GOAL: ‘ \
L]

The student will be -able to apply watl and floor mortar.

V4
s’ .
PERFORMANCE INDICATORS:. .
‘ _ g W
The -student will complete: f
1. Self Assessment -
2. Job Sheet -
3. Post Assessment . ° -
. i N
Y -

OVERVIEW AND SUGGESTIONS:

A

21 and 24. Do in stages to complete a project such as a cement mortar
shower It may be poss1bTe to complete”the Job Sheet in a place that

needs the work. Also, combine th_e floor mortar part with modules 21 and 24
to comp]eie a cement mortar floor project.

o | 52

-t




AS‘SI,GNMENQT(S) DESCHIPTION AND MATERIALS REQUIRED:

None.

&

'
JOB SHEET DESCRIPTION AND MATERIALS AND TOOLS REQUIRED:

1 ' The Job Sheet requires the student to apply wall and floor mortar, using

float strip screeds. _
Requires: solid wall and floor backing, mortar box, mortar hoe, proper .

amounts of sand, cement and lime, 2 large buckets and access to water,

mortarboard and stand, wouz float, flat trowel and hawk, straightedgées,
float strips, meza1\<§th and staple gun, 4' builders level, rubber mallet.

’ 5
SUPPLEMENTARY REFERENCES:

Ti]eéetting Workbook, pp. 101-124

r
3 , N
»

n

-
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MODULE TITLE:  SETTING TILE TO CEMENT MORTAR

- . . )

NUMBER IN sERIES: $26th of 20
NEW VOCABULARY WORDS: 2
GOAL: . .

‘ .
The student Wi#] be able to set tile to cement mortar backings.

-
.

. - * .
vt * N . .
.
.
‘e

g

PERFORMANCE INDICATORS:

-

The student will .complete:
1. Self Assessment -
2. Job Sheet :
3. Post Assessment ™ -~

!

‘ . —
OVERYIEW AND’ SUG'GESTlo_Ns: .

-

Combine the setting wall tile part of the Job Sheet with modu]es‘214and‘23;

Do in sequence to complete a project such as a cement mortar shower.
‘ , 7

[ + - ¥

.‘.- ‘ .
* Combine the Setting floor tile part with modules 21 and 23 to complete
a cement mortar floor project.
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%

. . . .
. [ 4
. . - L R
Y .
¢ P . N
‘}7". N ’ = .
. L3
~N

A Requ&;es

ASSIGNMENT(Q) DESCHIPTION MATERIALS HEOE/I’ED

None

7 SV ' : . T ' - . L ' . l_4>
". N ‘
. "_ . | 4 .
- ‘ . L
JOB SHEET DESCRlPTlON AND MATER'AL'SQND TOOL REQ‘UIRED

- The Job./ et»requ1res the student to set t11e .to a wall and_ floor with a,
cement mortar baék1ng ‘

‘mortar boi’and hoe, 2 large bucketist,l sand, cement,
~ to water, mortgrboard and stand, wood float and flat trowel, f]oat str1ps
’/,stra1ghtedgé5 2¢’and 4' builders 1eve]s, rubber mallet and beat1ng b]dck,
% tape measure, t11e cutt1ng bdard 285q ft. of tile, th1nset mortar,
' ~3.’16" square-notch trowel, tod‘thucks, metal lath, staple gqn rup brick,’
.duster Q;ush dry-set grdﬁt, sponge” and cheesec]oth -

¢

. ' o L
, . : N \ @
"SUPPLEMENTARY :REFERENCES: o ~ . ’
Tilesetting. Workbook, pp. 101-124 - o -
Bl ' ¢ 5

N T * R O

lime, access
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{ - . - BIBLIOGRAPHY e

ARCHITECTURAL MONOGRAPHS ON TILE & TILEWORK

Rexford Newcomb .
ASSOC1ated Tile Manufacturers, Beaver Falls, PA
+ (1924) L .

. : , o :
Ccnta1ns 14 d1fferent’:Lnographs cover1ng the genera] subject of tales and
their uses through the ages. Egc ograpH‘!overs ‘tiles in various
countries, styles and history.- Many good color .and black and white
-grgphiqs showing gi]e strucfures. A go9d historical reference.

&

v

» N ! :
‘ N 2, »

5 o

THE BRICK AND TILE INDUSTRY IN SﬁhRK COUNTY 1809-1976
C. Harold McCo]]am -
The Stark County Historical Society, Canton, Ohio
(1976) T o
. ’ ) P ' ’
(—\Easy reading; a wb]l-wr1tten, organ1zed story of the people who bu11t a
asuccessful brick and tile industry in Stark County, Ohio. It covers the

. " éarliest beginnings through tﬂ;xpfigéngbday (1976).

*

n'gd.

. .
. ’ AN
. .
1980 HANDBOOK FOR CERAMIC ‘TILE INSTALLATION o ‘ ,é
Tile Councilé§f Amnerica »
Western Stat ; -
. .l ¢ - .
(1980) . .
- . R ] -
S o T

L 2 . .
A good sectiop o grouts and adhesives and many very.goo detailed graphics
of variqus types of tile installatiohs;'has graphics of glmost anywheré
tile can be fnstalled. A "must" handbook for anybody dea]1n9‘w1th tile.
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HOW TO INSTALL CERAMIC TILE COUNTER TOPS ' ’ .
American Olean Tile Company '
Lapsdales, PA

3

vaers methods and procedures of setting tile on caunter tops. Each.method
has good illustrations. A very good "how to" paiiphlet for setting tile.

THE MANUFACTURE OF BRICK, TILE AND KINDRED PRODUCTS L
C]yde Smith ' .

U.S. Dept. of Labor, wash1ngton D.C.l

(1956)

A report on the hazards to workers émp]oyed in the manufacture of brick,

tile and kindred products. Outdated, but contains some good safety precaytions.

Not recommended. v L4

P ,
~TILE ENGINEERING HANDBOOK OF DESIGN o \
PTummer & Wanner ) ’ ‘(
StructuraT.CTay Products Institute,'washfngton, D.C.

(1947) L

.-This is a tile engineering handbook;. principles remain the same today as

when written. Contains some .good graphics, but is designed for an engineer
- L ] N
building with 'tﬂe.
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TILESETTING WORKBOOK ™
California Dept.. of Education o P

Sacramento, CA

(19723 '

-*

*Designed to be used as a wvrkbook for tilesetter apprentices in California.

Contains many good graph1cs and nearly every phase of t11esett1ng, by i; not
a "bible" of t11esett1ng unless simjlar bu11d1ng codes and c11mat1cl »

-

conditions exi¥t. Overal], a very good reference for sfudents and 1nstruc-

ters. : ‘ ~

SAFETY EDUCATION--MAN3 HIS MACHINES " ARD HIS ENVIRONMENT
Worick W. Nayne ’

Prentice-Hall,, Englewood C1iffs, N.J.. T,
(1975) ] , . L ‘ -
Discusses accidents, préventiqn and i;ddstriéi safety education. ‘Points
up possib]e.injury situations ) that’they may be recognized. o

b ‘ ~
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