PETIOVEN
-

e DOCUMENT RESUME

. ED" 211 846 ' - o BN . CE 031 261
.. AUTHOR Strazilcich, Mirko, Ed..-
" TITLE . Tileseltting Workbook. | .
_INSTITUTION Califaornia State Dept, qf Education, Sacramento.

| . Bureau of Publications.
PUB DATE & 81 : ,
' NOTE . 231p.;|°For a related document see CE 031 262.
* Prepared under direction of California State
| +  Educational Advisory- Committeé for the Tilesetting
. . Industry. - L ey - .
"AVAILABLE FROM Publications Sales, California, State Department of
N Education, P.O. Box 271, Sacramfnto, CA 95802

($13.50).
+ " EDRS PRICE MF0l Plus Postage. .PC.Not Available from EDRS.
* " DESCRIPTORS *Apprenticeships; *Construction (Process);
v . Construction Materials; -Educational Resources; *Job
@ Skills; Learning Activities; Postsecondary Education;
Skiiled  Occupations; *Trade and Induétrial'pducatjon; -
. ' Unions; Vocabulary; Vocational Education; . :
¥ ; Workbooks
, 1 IDENTIFIERS . California; *Tile Occupations -
"‘ ’ ' . . ! N /
: ABSTRACT - : i
5 : ' This workbook is designed for classroom’ use by N

‘4 apprentices in ‘four-year union tilesetting programs in California,
» - «The workbook is compoggd of five units covering all aspects of the <
‘4  tilesetting process. Unit 1 introduces the tilesetting trade, ‘ '
« including history and scope of “the trade, safe working practices, and
* trade organizations. Unit 2 describes. the tiles, materials, and tools
~used in tilesetting, while upit '3 explains how to read blueprints and !
specifications. T fourth unit describes tilesetting job processes,
and the fifth unit details.specialized jobs such as tile floors,
steam rooms, ceilings, mifaiés, curved ‘arches, swimiiing pools, and
stairs. A-list «of acronyms, a glossary of terms used in the -°
« - tilesetting trade; and d list of instructional 'materials needed by - ,
. 'students and for ‘the classroom is also included -in the workbook. The
workbook is’'illustrated with black<and-white drawings and full-color

photos. (KC) . . SO e - , .
P S .- . r . RN P
. , L4 i s
, . , kY N - ' -
e . ., . . vy - A 5
. h N - . b . * . N . .
iy AN M . ‘L v * . " <
3
8 | . ® - ‘ i
: ¥
,
v . ¢

. - . " - .

Bl
‘?.

- \

******************************’***********************?****************

*  'Reproductions supplied by EDRS are®the best thdt cah be made , *
* . - -from- the original documen€. Y . *
***********************t*******?************f***i***************t******

PR

-

P




TR

Pty h
7 s
Sip iy

3y & A
S AC T Rces BT S T TN SRR

e - - Ny " )'x'r’\}t‘j,f N
;?g_gg}\r X , 3 ? iy =

5§ 1 1 < % % f RS
v'&:.i-v,l(~i§)~ ‘{:--:rliﬂ L} Yo%

U.8. DEPARTMENT OF EDUCATION
NATIONA| INSTITUTE OF EDUCATION
EDUCATIONAL RESOURCES INFORMATION
CENTER {ERIC)

This document has been reproduced as
receved from the person or organization
onginating it

o
* Minor changes have been made to improve
. reproduction quahty

® Points of view or opinwons stated in this docu

ment do not necessanly represent ?mcom NIE
position of policy

’ 3

:'PERMISSION TO REPRODUCE THIS
MATERIAL IN MICROFICHE ONLY
%" HAS BEEN GRANTED BY

TO THE EDUCA.TIONAL RESOURCES
INFORMATION CENTER (ERIC)."

v

FE ARSIy 0 ah T
ot

IRPRRTITIL A




4

, .. , . L} i

. . ,
’A column labeled “‘Date Assigned” has been provided at the r'ight-hand
side of each page pumbgr in the contents. Whenever your instructor /
assigns a topic, he or she should write this.date in the appropriate blank.
When you have®completed the topic satisfactorily, your *instructor
should place -his or her initials next to the assignment date. If this
procedur® has been followed, and you should transfer from one school
to andther, you will have an accurate record of the work you have
completed. It should never be necessary for you to duplicate work on

topics already studied.or to skip topics not previously assigned. ' o~

To provide othei school records needed, be sure to fill in below your

name, home address, and telephone number. Then asl\\gour instructor .

to fill in the official date of your enrqllment in his or her class and to sign
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For thousands of years apprenticeship has been the most effective and important method
of training skilled craftspersons. Today, as they have throughrthe ages, apprentices learn the
skills of their chosen trades through productive work and under the gurdance of highly

*. skilled, workers. - ' ' . Y
» vA system that can endure for so many years obviously offérs significant advantages and
/ rewards to those who participate in it.#The ppportunity tosgarn while learning, increased

’/ opportumtyfor advancement in the trhde, greater earning power, and job satisfaction gre all
- ', benefits derived by apprentices. - T . - .
B ! . - . . . »
- / - , . As ateaching and learning system based on cooperationgetween labor and management,

. =~/ + apprenticeship must offer advantages for empIoyers ag wql. Productive work -and.mainte-
/" mance of a supply of highly skilled labor are strong incentivds for managemeht’s participation
in apprenticeship. -~ . . ' ) .

", Finally, apprenticeship ben\cﬁ'lsusocicly in gcn'é;ral. Quality goods and produgts, an ongo- _

‘ ing suppty of qualified workers, productive citizens, and opportunities for ethnic minornity X ’
’ o -/ ~groups and- women are among the ways in which.apprenticeship positively affacts local ‘&%
r communities, states, and the natiomn. : <t

On-the-job training has always been the foundation of -apprenticeship, but modern
* . apprenticeship-prbgrams include another diriensioh - classroom instruction designed to sup-
plement the apprentice’s jobsite learning. This classroom instruction ig a vitad part of the
‘training progrant, because the abundance of information needed by today’s skilled craftspcr-
- Sons to make decisions and perform the work of their trades cannot be covered adequately at
~ - ’the workplace alone. ) . . ‘
The job-gelated courses in all trades are highly specialized, and adequate training materials
are rfot always available from commercial publishers. I such cases the Department of
]Educal«ion. at the request of and in cooperation with labor and managementrepresentatives, .
~ ~ develops training materials Such as this workbook and makes thcm/gv_ailablc at cost. Every
' ade to ensure, that- these materials are clear and comprehensive apd that they
' provide apprentic€s with the mdst up-to-date information possible on their trade
Tilesetting is an old and horfored profession. Like all apprenticéship programs, the tileseta

> 8 sting programddefands hard work, both on the job and in the classroonr. The ghallgnges that
' you will face in, the next three years as a tilesgfting apprentice will he exacting ones. During
5 “ the difficult times, I encourage you to remember the advantages of apprenticeship cited
3 ) above. Keep in mind that your work and study have a purpose —to help you become an -~
s " artisan in 3 highly respectéd trade and a productive citizen.
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The California State Department of Education, through the Burc%&u of Publications,

provides for the development and production of instructional mate lals for California
apprentices under provisions of the California Labor Standards Act. Funding for these
“activities is provided through a self-perpgtuating account established to help serve as many
"pprcntl'_ccilble trades as possible in the state. The materials are sold at a price based on the.
costs to produce and distribute them, and the proceeds are returned to the special apprentice-
ship account for use in further development or revision of, materials. _ .
Producing or updating materials involves a joint effort, by the Department of Eduggtion
and employer-employee grdups representing apprenticeable trades. The pracess begins with
a request for services from recognized industry representatives, usually a state joint appren- -
ticeship and training committee. Trade representatives and Bureau of Publications personnel .
review the request to determine (1) the availability of adequate trainjng materials from
commercial publishers or from other states, and (2) the economic feasibility of thegproposal.
Once the need™fof materials hag been determined, an ad hec statewide educational advi-
sory committee for the industry is formed. This committee, composed of-equal numbers of
labor and management representatives, meets with publications persongel tg determine the
“organization of the jmaterial, 1its technical eontent, and other details. e
“Generally, a journey-level person is selected to prepare a manuscript. This practice helps to
ensure that the content is as up to date and accurate as possible. The manuscript is fSrep’ar.cd
in accordance with the requirements set fprlh by the educational advisory committee and the *
guidelines provided by the Burcau of Publicatjons. Bureau persofingkalso confer periodically
with the writer to provide technical and other assistance 'in’ thgdwritinf process. * °
‘Manuscripts approved by both the educational advisory committee and the Bureaw of
Publigations arc then edited. typeset, illustrated, and proofgd by publications personnel. The
aythor and the educational advisory committee rgview the cameragready copy for technical
accuracy before it is delivered to the Office of State Printing in Sacramento, for printing.
All apprenticeship work books,stestbooks (if tests are not included in the workbook), final
examinations, and answer keys are warchoused, sold, and d%{ribulcd at.cost.by the Bureau
of ‘Publjcations. * ' s ) o .
" This revised edition of Tileserung was produced ur the manner Hcséribc;ﬂ above. It was
planned and approved by the California State Educational Advisory Committee for the
Tilesetting Industry. The chairman of this committee was George Lavenberg of Los Angeles.
The other members included James Feruzzi, L&s Angeles: Jack Howe, Sacramento; Erich

#

Paarsch, Los Angeles; Spiro Papadakis, Pacifica; Edward Pitton. Sacramento: and Letwis -

Swinney, San Diego. Special thanks are expressed to thest individuals fof lhcir{nva{uablc

contributions to the revision effort. L N .
THEODORE R. SMITH ' v ) :
Eduor in Chuet -~ . . - *
Bureau of Publicatons " ] » . ' , . .
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- After - years of [eseal:ch and painstaking work; the massive restoration project to make
4 ’ California’s “old capitol!’ structurally safe for occupancy nears-completion. Shown applying
! quarry tile on the second- floor mezzanine of the rotunda are tilesetters from the Sacramento
N . area. The tile being laid was manufactured domestically and in Germany to duplicate the
. Engllsh Minton tile that was in place in the rotunda at the turn of the' centyry. Over 100,000
pieces were cut to size for this phase of the project. When the capitol is reopned for use, this
tile will be ambng the ‘most viewed—and walked on—in the state.
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This, topic js-planned to provide answers to the following questions.
o ~ ' ~

* What is the‘\histon of the tilesetting trade? s .
¢ Why is tilesetting considered to be a basic trade- in the construction industry? (I

— HISTORY AND SCOPE OF THE TRADE ,, ' N

¢ What are the major processes t() be learned by the apprentice tilesetter?’

*Tile once was so prgcnous that_only kings could
afford_its use Today. ule is economical. and tleset-
ting 1s recognized as one of the basic trades m the
construction industry The story of how it has reached
that position 1s an nferesting one Knowing spme-
thing of that history can give apprentice tilesetters a
pride in the tride th\ have selected and a realization”
of the range of possibiljtics open to them.

‘ v History of the Tradc ’

Through the study of tles. we can trice the con-
guests of the Moslems from. the Middle Fast. along
the, Mediterrancan shores of North Africa. and dcnp
into Spain We can decipher the history ,of ancient
Egy pt, and determine thestastes of the Bdh\lonmns in
Old Testament times The art of tilemaking 1s so 'old
that many historians beheve it Orl;_.lndlt.‘d in the valley
of the Tigris and Euphrates rivers, 4 region that today
I H.;_.dl'dt.d ws the “cradle of enilization.” 0,

Who first had the idea of making houschold articles
of clay and so accidentally stumbled onto the seeret of
tile” A pnmm\ ¢ person scated nefr a fire is belicved
to have idly tossed a picce of wet clay into the flames
and discovered the next mormng‘lhal it had hardened
into a material impervious to water ‘Thus, the first
clay sooking utensil may have been imvented and the
process of tilefiring discovered  Thousands of years
tater. the Babylomans used 'tiles for kcnpmg perma?®
nent records. I egend says that even Nebuchadnes-

zars father-in-law  wrote the amount of His tax
collections on clay tiles
b . - \
a : . ‘
a

Probably the most fassinating stéky of ulc.ﬁ
ancieht times is that of the Slgp Pyranud. »\huh{lhc
Pharaoh Zoser ordered built s his tomb INApproxi-,
mately ?()()0 B C. Zoser chose tile because he \\'mlf.d a
material m his tomb that would last forever Centu-
ries later.“when the Step Pyranud was opnmd by
modern drnhacoloz,lsls the tiles were found to be 1n
puful condition. Blue tiles dcumucd the walls of‘onc
“of the mummy chambers, and® three rows of! tile
around the doorway recorded the dee¢ds of and the
titles won by the Pharach. Thanks to these ules a
part of the glorious history of Egypt has been preserved.

. The ufes Jused in the pyramids had'a unique ‘mnhor.,
ing device, f%dt.h tile was made with a lug on the back
and a holé \Nnou;,h the lug. Reeds were placed
through these holes and used to fasten” the tilds to
walls and other surfaces (Fig. A-1). ~ .

Although lhc'E;,\puum continued to use ules for
many centuries.the Persians were the first to dey olop
tulemaking to an art, Upm. arning the secrets” of
applying fine lusters to the ule urfaces, the Persians
perfected glazes for rich reds and yvellows and usnd
copper aind cobalt for their blues.

&
\Q%dhs probably used Persian artisans to manu-
facturcthe tiles for the construction of the tomb and

mosqm (house of worshipy “of Mohammed. As the
‘territories of the /\rahs grew to include Egypt, Tuni-
sia. Algeria, and Moroceo, more mosqyues were built,
with more domes and more walls overlaid with tile-
work. Because the conqugred people were-not skilled
in the art ?f tilemaking. the triumphant Arabs sent

J [ .




T
£
- .

b
»

Fig. ‘A-1. Tiles used in decorating Egyptian pyramids

.back to the East for Persian tilemakers. However,
once the Moslems were firmly entrenched in power,

they began to establish tile faétories lhloul.houl the
kingdom. ) . /

As the Moors (Arabians) penctrated™into Spain.,
they brought with them the knowledge of tilemaking
and left Behind them many ornate buildings with tile-
work more claborate than any of that seen in ‘the
United States. The Athambra, the fortress palace of
Moorish kings.at Granada, is considered to be one of
the finest existing spe¢imens of Moorish architecture,

Tile proved to be so popular in Spain that it was
soon used extensively i the homes of the wealthy
Floors paved with tile not.only proved pleasant to the
eye, but they also provided the occupants with a cool,
soothing feeling in the warm Spanish chmate.

The manufacture of tile in Europe was begun dur-
ing the twelfth century. Because it had to be made by

hand, tile was expensive, and its use was confined
mostly to the great cathedrals of the Old World.

~Most carly Amencar tile had jo be amparted gt
considerable cost. These giles were used chiefly for the
construction of mantels. -

As tile manufacturers began to use modern Ameri-
‘can industrial techmques,, tile products came within
the means of the average homeow ner, The extensive
use of tile in homes, such as in bathrooms, Kitchens,
and utility rooms, 15 a comparatively recent dcxclop-
ment. . .

Tilework 1s mslallud not only in homes, but also in
most public and commércial buildings. Tilework s
used in switnming pools, showers, hospital surgefy
réoms, chemical laboratories, dairies, and meat pro-
cessing plants,,

Surprisingly enough, tile has. been successfully
manufactured in this country only since 1876, when
Samuel Keys, an English immigrant, had the foresight
to see tilemaking as a productive industry. He sct up
Amierica’s first large-scale tilemaking plant. He had

.
v - [

years was
hdbils oi'

a lwoluuon in the lnml.
Throughout the
-tothe use of tile as

as:modern ‘bi/nlhrooms.

a

fccl ﬁnish' ('or s'uch lhing.
drainboards, and mantcls.

prentice tilesetter be rectivipg such lnslrucuon
and experienc® invall branchds ¢f the trade as are
negessany to develop a pmmd I'apd skilled tilesetter,
articular .emphasis will bé pldLid Qn the study of
blueprints. The apprentice will @lse perform other
duties that are commonly ledlLd to this apprentice-
ship. The tramed craftsperson loday must know how
to lay out work of all kinds “and rcpdlr (patch) all
nstallations. Thcjournu) -level tilesetter niay be required
to work on circular columns, arches, and domes, as
well as fountains and stairs. Matenals used 1 the
trade are not always glazed wall tiles or ceramie mosa-’
1cs, they may be cement tiles, glass mosiics, smalti-

type glass Mosaics, Or ceramic veneers.

Theé new apprentice may be expected to mix mortar
and soak tiles, to rough-in jobs with metal lath and

‘tar paper, and to dampen and peel the paper from

ceramic mosaic tiles, Some of these jobs may seem
simplc, but th) are a necessary adjunet to the train-
ing: of apprunllus h

For the apprentice’s related trdmmg instruction,
some schools are able to provide special mock-ups of
pullmans, drainboards. stasrs, and columns to work
on. The first year as an apprehtice is usually spent on
work ruqumnb fittle layout and casy execution. As
the apprentice progresses, the work becomes more
difficult. During the final year, the apprentice should
be able to complete a specific number of projects on
mock-ups in class. Throughout the course, compe-
tent anstructors with years of experience working in
the trade will give practical demonstrations and
answer questions that the dpprcnucu may encounter
on ‘the job.

thn the ‘;pprcnmu hJs complclud the training, he
or she will be accepted ds a journey-level worker with
the wage scale of a trained mechanic and the responsi-
bitity of a skilled craftsperson. The journey-level tile-
setter will be recognized by employers in the industry
as a skilled workeriand will be able to instruct other
apprentices.
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Récommended standards for the tilesetting trade -
list the following major processes to be included in the
apprenticeship ‘agreement:

® Preparing surfaces to be tiled ‘
Floating, screeding, and scratching surfaces
Performing layout work of all kinds
Setting all types of tile
. Doing tinp-set installations of all kinds
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® Reading blueprints, from simple shop drawings
to the commercial type required for schools and
industrial buildings .

o Sectting tile on walls, floors. ceilings, drainboards,
showers, mantels, swimming pools, domes, and
arches

e Repairing existing installations

® Removing existing work and replacing with ney,
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1 - HISTORY AND SCOPE OF THE TRADE

‘e
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Study Guide

etermine the correct word for each numbcred blank in the sentence, ‘and write it in thc corrcspondmg

b nk ~at the nght

4
. The |

»

< .

were thc first to develop tilemaking:to an art.

2. The 2 ,‘used tiles for keeping permanent ,records." .

. ~

-

7 and tar paper.

)
.
~

dpprentnceshnp ’4 \

°

8

»

)

3

[y

- '3. The apprcntnce will ‘be expected to mix mortar and tough-in jobs wnth mctal 3

- ‘

4, Preparatnon of surfaces is mentioned-iri the list of major proccsses,to be included in® *

.
-
. >
. &

“s, Tbe first Iarge-scale ulemakmg plant in“America was m 3.

-
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n‘ ’ 1/oP|c 2 — SAFE WORKING PRACTICES _
/‘ ' . . ¢

“ .o How important is on-the:jo\b safety? |

S

Tilesetting may not appear 1o be a particularly
‘hazardous trade; however, one should consider some
¢ of theequipment the tilesetter uses—the electric-saws

ies, and.the scaffolds requ‘ired'ifor many jobs. Any or
all of these present a variety 6f hazards. In addition,
at every construction site hazards exist that can cause
injuriés to workers. -

Na one-can point out all the possible sources of
" trouble dn a constructién job.. Each ‘worker must

develop safety .awareness. < ‘

£
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Enforcement %of Safety Regulations =
An iripartant safety principle is that accidents can
; be prevented. -Safety regulations .aré written and
» adopted as a means of-making-accident contrdl more
eftective:In Catifornia, thc Division of%Ogcupational
Safety 'anQ Health in the State Department of Indus-
trial Relations has the responsibility for administra-
-~ tion and ehforcement of state laws relating tosafety in
. employment. It surveys places of employment, inves-
tigates disabling or fatal industrial imjuries, prepares
.~ safety standards, and establishes and enféfcesfi'{,ety

regulations.  © Tt [ e, .. e S

’

[ '
1

NN i California’s Occupational Safety Ordérs
The Division of Occupatjonal Safety. and Health
« establishes minimum standards of safety, or safety
““ders, for all'phases of industrial activity. The Gen-
eral Industry Safer Orders aregeneral in application.
Othené‘:teg igs’ of safety orders; like the Construc-
tion "Safety: Brifers, “apply: tg.specific industrigs or
phases of‘aLnﬂa!stfy;’ Pidposed safety or&ers,&ei’“i‘evi-‘
sions to-gxisting sﬁfét()&m'dﬁs,a are adopted only after
they-havg Been fully studieg by saff)ety engingers, labor
* leadefs; employers, workersy and other interested per,
sons, and ave boen dpproved byithe Otcupational

Safety and, Health Stan ?ird§"Board./ e ,

. The Construction Sqﬁﬁy\(Dkiders, ‘which «are pub-
lished in convenient. handbook.form, establish min-
imum safety standards for wéﬁl{}my&é@edwithwhe

. construction, alteration, painting, repair; maint
 renovation, removal, or wrecking of any fi :
ture ‘or its parts. The handbook includes safety r

~" tiofis%nd specifications affecting workers and employe
and'a copy sh

7all fimes.” - i,
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. UNIT A — INTRODUCTION TO THE TRADE

This topic is pjanned to provide answers to the followirig questions:

¢ _What agency has the responsibility for enforcing California’s industrial saféty,rggulatio;\s?
® What special safety precautions must be observed in tilesetting-work? °

and drills, the flammable and toxic miastics and epoX-,

oulg-therefore be available on the job at >

e

.

A

dccnpatio_nal S:afety and Health Act -

A new federal act governing on-the-job safety—the '
Williams-Steiger- 'Occupational Safety and Health

1971, The purpose of OSHA is to ensure so far as
possible that every worker in the nation will have safe
and healthful workKing conditiens and to preserve
human resources. This law,applies to all the states and
<. U.S. territories, but it provides' that the states may
of the law. )

Immediately after OSHA became effective, Califor-

- nia:entered into an interim agreement with the federal
- goyernmen{ by which_ California could continue to
enforce its own safety program until it could come up
with a planthat was at least as effective as the federal
plan. With a federal planning grant, California began
a line-by-line comparison of the federal OSHA pro-:
gram and the state safety program in‘an effort to align

. state safety stamdards with the federal staridards. In

-

September, 1972, California submitted its ‘occupa- .

" tional safety and health plan to the U.S. Department .
of Labor. The, plan ‘was dpproved in May, 1973.

* s

o Califorgii-Occubation‘dl Safety - ‘
’ .'and Health Act of 1973

¢ The material in this Section is a summary of the
provisions of the California Qccupational Safety and
Health Act of 1973, which beeame fully operational in
1976. ) ' ®,

l‘v
e

" Purpose - /\) . . : 3
The California Occupational Safety and Health
Act.of 1973 (CAL/OSHA) was enacted (1) to ensure
safe and healthfiil working conditions for all Califor-
nia workingmen artd wopnen through enforcement of
effective -standards; .and (2) to help employers to
maintain safe.’and healthful working conditions jn
their places of employmefit. . /

-

.

= Administration 2
DR )

) The administration of the CAL/OSHA plan‘is"the
responsibility of the California Agricplture and Ser-
vices Agency. All authority to make and enforce rules
is Vested in the California State Bépartment of Indus-
trial Relations through its Division of Qccupational .
Safety_and Health. v

’

?

Act, bette? known as OSHA —became effective in. B

develop their own plans Tor meeting the requirements ¢
: \

\
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In enforcing all.staridards and the Construction
. Safety Orders,”the Division of Occupational Safety
".and Health may do any of the following:

l Declare and prcscrtbc what safcty dévices are
well adapted to ensuresafety and safe placcs of
employment for employees.

2. Enforce ‘standards. and orders adopted by the
‘Occupational Safety arrj HcaILh Standards Board
for the installation, maintenancé, and opcratlon

. jof safeguards. 'y
3\ Require the performance of any ‘act rcasonably
f required Yor the protection and safety of employ-
,oees. ) :
4 - - ol

1 «

lnspectlons ; .

4 When the Division of Occupatlonal Safety and
Health learns or-has reason to believe that-any place
of cmploqum is unsafe, it may, on its own motion oOf
upon receiving a complaint, conduct an |nspcct|or}
with or without a potice or hearing, Only the division™
chief* or, ‘an authorized representative has the' author-
|ty to permit advance notice of an inspection. When
an inspection is. to be*malie as a result of an employee
complaint, advance -notice will be given only in those
. cases involying imminent danger to an cmploycc

After presenting appropriate credentials to\gc
employer, division representatives must hz(vc fr
access to any place of employment for the purpose of
makjfig an inspection or investigation; any person
who obstructs or hampers such action is guilty of a
misdemeanor. ¢

chresentatlwfs of ‘both the cmploycr and the
employyes have the rlght,,td accompany any division
rcpresentame during an ulspectlon Safety violations
- or problcms can be discussed at that time. lf+an
cmplayec representative is not designated, the inspec-
~ tor may consult‘with a reasonable number ofemployecb
during the inspection.

Cltatxons » ' .

*When the Division of Occupational Safety and
Health determines t\hrough its inspection that an
employer has violated any standard, rule, order, or
regulgtion, the division should issue a written citation
as soon as possible after Lhc violation; however, the
citation must be issued within six months of the
occurrence of the violation, and a copy of each ci-
tation issued must be posted for three days or until
the unsafe condition is abated, whichever is longer. In

the case of citations issued for serious violations, the
* divisjon must reinspect at ,ahc end of the period of

abatement.
r ‘- ‘-';‘ \ .
lnvestigatlons R

The Division of Oc,cupdtlonal Safety dnd"Ncalth
. W|ll mvcstlgate thc causes of any fatal accident or of

.
» T

f Complaints

any accident that results in a serious lnjur) to five or
more cmployecs (The term seriows injurr’ will be
defined in a later section.) The division also may
investigate the causes of any other employment-
related accident or jliness that has c‘mLcd or could
cause a serious injury. - ‘

The Bureau of Investigations \ylthm the Division of
Occupational -Safety and Health is responsible for
direeting investigations ,of accidents that involve vio-
lations of standards or orders, serious injury, death, *
or a request for prosecation by a division representa-
tive. The preparation of cases Tor prosecution will be
handled by the, Burcau of Investigations.

The authorized representatives of the durcau have
the right to enter all places of employment to canduet’
their investigations, and they may collect any evi-
dence they deem necessary. The results of an investi-
gation will be referred for appropriate action to the
city aftorney or district attorney having Jurlsddcuon
over the case. o :

When an employee files a complaint \\Ilh the Di-
\mdn of Occupational Salety and Health that a place,
of cmplo_y_ment is unsafe, the division must investigate
the complaint within three working days, with or
without notice or hearing. If several complamts areto
e mxcs“gatnd those involving serious hazards will
“be give priority. Actien against employees subse-
" quent to their complajning of unsafe conditions is
forbidden under CAL/OSHA, and the namé of any
person filing a complaint must be kept confidential
upon the request of the complainant. :

No employee can bé laid off or discharged for re- -
fusing to work where any safety or health standard’is
violated and where such violation creates a hazard to
the employee or a fellow worker. An employee who
" beligves that he or she has been discharged unfairly or
_othérwise discriminated against may file a complaint =
"'with the Labor Commissioner.

Restrictions for Hazardous Conditions |

If the condition-of any place of employment or the
operation of any piece of equipment constitutes a
. scrious hazard to employees, the Division of Occupa-

" tional Safety and Health may ask the courts to issue
an.injunction that would restrain operations until the
hazardous condition is corrected. The division may
also prohibit entry info the place of employ.ment, or it
can forbid the use of the equipment. Notice of such
action by the division must be posted if & conspicu-

~ ous place in or at the place of employment. An autho- .
a rized representative of the Division of Occupational

Safety and Health may remove the notice at such time
as the place of employment or piece of equipment hdS
been rendered safe.
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Safety Notices

A responsibility of the staff of the ‘Division of
Occupational Safety and Health is to prepare safety
notices for employers to post in their places of busi-
ness. The safety notices should contain pertinent
information about safety rules, and regulations, the
locatidn. of the nearest division office, the employees’
rights, an{ any other information the division deems
necessary, The division must ensure that these notices
are printed in both English and Spanish. Regalations .
on the content of safety notices, their location, and
the number to be posted by employers are made at the
discretion of the division. , Lo

Occupational Safety and Health Standards Board

v <

The a‘gency responsible_for occupational safety and .
health standards and orders in California is the Occu-
pational Safety and Health Standards Board within .
the Departigent of Industrial Relations. The board
consists of s¢yen members appointed by the Gover-
nor. All meetings held by the board are open to the
public, and notice of the meetings must be published
in. major newspapers throughout the state: :
/llln helping fo enforée. odcupational safety and
health standards, the State Department of Health
Services will do the following: .

I. Help inspect specific places of work to evaluate -
occupational health grograms or environmental
conditions that may be. harmful to'the health of
employees. T

» 2:4Upon request and under cestain circ unstances,
conduct special investigations of octupational
health problems that arg unrelated to any spe-
cific enforcement action.

3. Provide for safety engincers of the Division of

~ Occupatiopal Safety and Health a continuing

¢ pYogram of training in the secognjtion and han-
dling of hsalth‘.'ﬁazards. .

-

* Safety Education ¢, o

' The Division of Occupational Safety and Hgalthh;s
directed t6-maintain a program bf education afid
fesearch to provide the following: - '

’

1. In-servige training for division personn::l.

2. Safety education for émployers and employees

+ 3. Research and consulting services to any employer
“or employee group requestidg such services

The division is responsible for preparing and distrib-

- dting. information concerning occupational safety
and health programs and @methods. Safety fraining
programs will be"provided{upon request, but priority
for the development of training programs will be
within those occupational areas where the greatest
hazards exist.l'ConsuIting services include furnishing

.
>
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‘information, adyice; and recommendations for maini";{,
taining safe and healthful work practices. ’

: ER s
Employer ind Employee Responsibilities .

.
-

Every employer must furnish cm‘ploymem and a
place of employment that are safsand healthful for
he employees. The employer must furnish and requige
the use of necessary. safety devices and safeguards and
must adopt and use work practices and processes that
are ddequate for the safety and health of the employees.
Under no circumstances can an employer require or
permit an'cm[')loyee“t.o,wgrk whete safety and health ‘

" standards are not met, . .

. Each employee, as wedl as every employer, must
comply with safety and héalth standards and with all
rules, regulations, and orders that are applicable to _
his or her own actions and conduct.'No person may
do any of-the following: ’ -

Remove, displace, or destroy any safety device, -
notice, or \%@ing. ’ '

2. Interfere in%any way with the use of any safety

device by another person.

Interfere with the use of any method or process

adopted for the protection of any employce.

Fail or neglect to do everything reasonable to

protect employees.

3.

4,
Information Provtded by Employers'

Under prescribed conditions each employer must
provide the employees with specific information per-

., taining to their safety on the job. To comply with this

14

requirement, employers must do the following:

Post information regarding protection and obli-
gations of employees under occupationat safety
and health laws. - :
2. Post prominently each citation issued. :
3. Provide the opportunity for employees. or their
- fepreaenfativeq‘to observe monitoring or mea-
suring of employee exposure,to hiizards. ~
Allow employges or their representatives access
to accurate records of employee exposures to
potentially toxi¢ materials.
Provide notification to any employee who has
been or is being exposed $o toxic materials in’
* levels exceeding those prescribed by an applica-
ble standard, order, or special order; ané inform
=~ any employee so exposed of the corrective
\\’ action being taken.
-Serious Injury or Ilness . R
Setious injury or illness is.defined as any employment-
related injury or illness that (1) requires inpatient hos-

- pitalization for a period in excess of 24 hours for

other than medical observation; or (2) causes an
employee to suffer the loss of any member of the body

¢ . .

&
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or any serious degree of ‘permanent disfigurement.
Injuries resulting from a /violation of the California
State Penal Code (except Section 385) or from, an

accident on a public street o} highway are not within |

the jurisdiction of the Division .of” Occupational
Safety and Health. ' '

. .
¥

Vari;tions from Standards

~ With approval from the Occupational Safety and
Health Standards Board, an employer may be granted
a variance from a prescribed regulation.

Permanent variance. To receive a pertanent vari-
ance, an employer must satisfy the board that an alter-
native program o%meth"od of eqlial.or superior safety
will be provided for the employees. -

Temporary variance. A temporary/variance can be

-~

granted by the Standards Board if an employer estab-
lishes that: )
1. The/'prescri)zed standard” cannot be complied
y with by the'effective date because resources can-
1ndt be located. . . -
2.! Everything Possibl is being done to safeguard
the employees against hazards covered by the
. ‘regulation in gdestion. )
3/ An acceptablg’ program for complying with the
, regulation Aill- be establfshed as quickly as
;. possible. '
/ .
%?roject Permits
* Seme fypes of work involve a substantial risk to
employees. In these special cases an employer must be
issued” a permit by the Division sof Occupational
Safety and Health prior to the beginning of the work.
Some examples of work for which the division must
issue project permits are: (1) construction of trenches
or excavations that are 5 feet (1.5 metres) deep or
more.and into which a person is required to descend;
(2) consttuction of any building, structure, falsework,
" or scaffolding work mbre than three stories high; and

/

- " (3) demolition of any building, structure, falsework,- '

or scaffolding more than three stories high.

Appea/s

.Any employer who is served with a citation has thie
right to file an appeal with the Occupational Safety
and Health Appeals Board, which consists of three
membérs appointed by the Governor fo represent
management, labor, and -the* general pilic. Each

- member is appointed to serve a term of four years.

An employer who receives a citation qr a notice of a

civil penalty may_submit an appeal to the Agpeals

Board witgin 15 working days of the date on which

the citation or notice was received. The appeal may be
made with respect to.alleged violations, abatement
_periods, or the amount of proposed penalties.
¥ = y

Within 30 days after a case is submitted, the
Appeals Board or a hearing officer will make a deti-
sion on the appeal and will file an order or decision.
Persons affected by this order or décision may, within_
the time limit specified, apply.to the superiorcourt for

" a writ of mandate for the purpose of determining the
lawfulness of the original order.or decision or the
lawfulnéss of the order or decision following recbnsid-
eration.

-
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Keeping Informed . ‘ -

A complete text of the California Occupational

~ Safety and Health Act is available from the Division

of Occupationa] Safety and Health, 445 Golden Gate
Ave., San Francisco, CA 94102.

Safe Working Practices

The foundation of good safety practices is built
upon'a knowledge of basic safety principles and rules,
but these general rules must be made specific if they
are to be of practical value; in other words, they must
be related to actual conditions an the job. The specific |
safety rules that are presented in the following para-
graphs are important. Violations of such rules figure
“in magy industrial accidents. °

Practicing Good Housekeeping

Good housekeeping. is essential for safety on the
job. Floors, aisles, stairways, and ramps must be kept
clear of materials, tools, ropes, electric #ords, and
trash. Work areas must be kept clean and clear of
unneeded materials and equipment. Oil, grease, mud,
or othér substances that could eause falls ‘must be
cleaned up immediately. Any material or object that
could be stumbled over should be removed from the
work area or gharded if it cannot be removed. Form
and scrap lumber with protruding nails should e
kept away from work areas and passageways. Pro-
truding nails should be pulled out or bent flat. The
ground within 6 feet (1.8 metres) of a building or
work area must be leveled, and depressions must be
filled in or guarded. Opep ditches must be bridged.
Adequate illumination must be available for work
areas and passageways, and enclosed $paces must

have adequate ventilation; illumination and ventila- * B

tion devices therefore must not be gbstructed.
————

IR

Wearing Appropriate Clothing -
The ‘worker should wear clothing that is appro-

- priate for the work. Pants legs ‘with[torn, bulky, or

turned-up cuffs may catch on a projection and cause a
. fall. Shoes that have thick soles and good hesls reduce
the possibility of injury from stumbling or slipping or

. from’sifarp objects that might puncture the foot.
Clothing that offers real protection is particularly
important when the new, epoxies and mastics are

BN

.
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" being used. These materials can be irritating to the
skin. A ”

t .

"Using Protective Equipment . v, .

* Fhe worker must use the safety equipment that is
:provided. The Construétion Safety Orders require
that eye protection be provided to wofkers who are
chipping and repairing old ‘work or setting fasteners
in concrete. The worker's eyes should be protected
not only.from flying picces but also from the fine dust
that accompanies such work. In addition, respiratory
or dust-filtering_equipment is recommended for use
“when needed. Lanolin or other protective ointments’
can be used on the skin to prevgnt cement dermatitis
or allergic redctions to epoxies. Glaves may be worn,
but they must be replaced if they become contaminated
on the inside. A hard hat shduld be worn when con-
struction is going on overhead. Goggles should always
be worn when tile is'being cut with a power saw. Long
hair should be tied back and/jor protected.

Handling and Piling Materials

result in a serious accident. Pifes of lumber, structural

.~ steel, and the like should be made stable with-headers

or crosspicces in the pile to prevent slipping or tip-
ping. Piles of brick, tile, building blocks, and the like
should have headers at lcast every sixth course; and
wheri such a pile is over 414 feet (1.4 metres) high, it

~ should taper back 1 inch (2.5 centimetrés) to each foot

- (30 centimetres) unless other effective means are ,

- employed to stabilize it. When cemént or other sacked
materials are to be piled more than 5 fect (1.5'metres)
highy any unsupported face of the pile must be
tapered back (pile faces may be supported hy walls or
other effective means). Materials must never be piled
where they will interfere with or prevent the use of fire
extinguishers, hoses, lights, or exits.

When handling materials, workers should protect

their hands with leather gloves or hand leathers.
Whenever the gloves become contaminated -on the'

= inside, they should be replaced. .

The handling of dangerous materials, stich as explo-
sives, radioactive_materials, chemicals, and flamma-
ble materials, is strictly regulated. -

Thesg materials should be moved only by persons%,
:}\o have been instructed in the safe handling of such

aterials. - '

Mixing of materials should b# done in a well-
ventilated area. A well-ventilated areg can reduce the

~ breathing in of silia dust during the mixifig opera-
tion. The mixing of some products must be done in .
the proper sequence. The manufacturer’s instructions
should ‘be followed. Ignoring the instructions could
result in dangerous and/or explosive mixtures, When
acid is being used,ﬁi_t should be poured into the water.

o g

Lifting Materials Lo

Unsafe methods of lifting, lowering. and carrying
materials can cause strains, sprains, and hernda. If the
strain is exceptionally severe, dislocations and éven
fractures can result. When coupled with unsafe work-
ing conditions, such as wet and cluttered floors or
dark and narrow passageways, lifting and carrying
can result in bad falls or smashed fingers or tQes.

The worker should not try to lift or carry heavy
loads,without help. Simple equipment that can be
used for lifting or carrying sych loads includes rope-
and=pulley @hoists. rollers, counterweights, dollics,

“trucks, and tote boxes." ,

Coordinated teamwork is necessary when two or
mor¢ persons are 1o work together in lifting or carry- =
ing. Work partners should be of similar build if possi-
ble. The direction they are to movg, the timing of the
lift, and the timing of placing and releasing the load
must be agreed upon, but oply-one member of the
team should give directions.” Work partners should
keep in step -when carrying a load. \

_Incorrect, handling and piling of materials may ~ Using Hand Tools

1 .Incorrectly used or po#rly maintained hand tools
are dangerousq The chief hazards associated with
hand tools are the following: being struck by the tool
being used or by a tool used by another worker; being
struck by chips from a tool or from'the material it is
used upon; being struck by a tool that has come.off its
handle; and stumbling over or being cut or hit by a
tool carelessly left on the floor, on a workbench, or on
a scaffold. o, .

A worker is in danger of being injired by a toolif jt =
is the wrong onefor the job, if it is the right tool used
in the wrong way, or if it is defective. A file will
almost’ certainly break if it is used asqa prying too},
.and it can inflict a severe puncture wound if it is used
without a handle. A dull:chisél or other cutting tool is
more likely to slip than to cut. 7 .

Before swinging a hatchet, sledge; or similar tool,
the worker Should ensure that no other person is close
enough to be struck. The heads of hamimers and sim:"
ifar tools must be kept tight on their handles. e

If the heag of a tool becomes mushroomed, it may

“*chip duringuse, and the flying chip may penetrate an

eye or cause other serious injury. Mushroomed tool = .
heads shouldrbe reground. Overhardened toolépre- .4
sent the same hazard—they are brittle and tend to
chip or break in use. . .

Any tool not in"use should be returped to the tool-
box or stored in a safe place Tools thatate carelessly”
feft lying about in work areas are common causes of
industrial accidents. - ° = o .

Almost all injuries-that occur while using hand
tools would be avoided if a few’ basic rules were fol-.
lowed. These are the following:

-
h




I. Use the.righf tool for the job.

Z’ Learn how to use the tool correctly:
3. Keep tools in their best condition.
4. Keep each tool in its place.

The proper tools should be used for mrxmg or ap--

plying materrals The hands should not be used for
such operations. Dirty tools should-not be allowed to
_ contaminate_ clothing with wet cement, ,EpoXy, or
mastics that may calse a skin reactron

Workmg wnth Electrical Equipment ~. © .

.The tilesegter mme%reqmred to operate tile saws
or grrnders that are pOWered by electricity. Electric
shock is always dangerous. The\shock alone could be
serious and, under certain condltrons may even be
fatal. :

Electric shock results when all or part of the body -
becomes part of a live electric circuit. -A shock can

occur only if the electric current finds a path through |

the body, entering at .one .point and leaving at
another. The intensity of the shock depends upon
how much current passes through the body, which in
turn depends upon two factors: the voltage (electrical
pressure) impressed acrdss the body-and.the electrical
resrstance of the body at the moment of the shock

" All electrical service wiring incorporates one or
more live or “hot”
“return” ‘conductor. The neutral conducter is con-

*" neeted to earth ground. Shock will result if the worker
does anyof these things: (1) simultaneously comes in

P

-~
&

.

’.

.

contact with a live conductor and a grounded object
or surface, such as a utility pipé, adamp floor, or the
earth itself: (2) simultaneoysly touches a live and a
neutral condyctor, for instance, by gt‘aSpmg both
" exposed cond%rtors of a badly frayed power cord; or’
(3) while in contact with the ground or a grounded
object, touchesa metaﬁ‘rc object that has 1tselfbecome
“hot” thr ugh contact with a live conductor.”
éctric shocks result when a person touches a
live conductor while touching-or standing,on a
groundged object or surface. The severity of an electric:
‘shodk_fs’much“increased if the wotker’s hands or feet
are wet. Water or perspiration reduces the electrical
resistance.of the body and allows more current to’
flow through it. Conyersely, an\dry rnsulatmg mate-
rial that is placed between the Body and grotnd or
Petween the body and the live-conduttor will prevent
or reduce the severity of the shock. Rubber, wood,
cloth, and other nonmetallic matenals are good elec- '
trical insulators if they are dry; wet rnsulatrngr mate-
rials are tnefféctive.' = .

The severity and extent of the injury resulting from
electric shock gre determrned in part by the path the

urrefit takes t rough the body. If the currentaffects
_ the vital organs, “particularly the heart or lungs, the

conductors and a neutral or.

»
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probability of severemjury is much greater than if it is
confimed to a finger or a hand. _The duration of the
shock and the physical condition of the victim also

. affect the degree of injury. ¢ .

*The first duty of a person reaching a vrctrm ofelec-
tric shock is to remove him or her from contact with
the energized wire or equrpment being careful not to
contact ecither,thg victim or the energized object. The
power must quickly be turned off if the switch is
nearby, but no time should be lost in lookmg for the
switch. A strck "board, rope, article of clothing, or
other nonconducting object can be used tosfree the
victim from the wire, but the.thing used must be dry
‘and the rescuer must be standing on g dry, noncon-

ducting surface. A standard resuscitation procedure )

should be started immediately after an unconscious
victim of eléctrical shock has been separated from the
energized- object, and a doctor should be called as

soon as possible. Resuscitation should be continued

until the victim is breathing normally or until a com- .

petent ‘medical authority grves the rescue worker
other |nStructrpns .

The insulation dn-<conductors must be in good con-
dition, and all n%ncurrcnt-carryrn al parts of
electric tools and power machines nfl@ﬁfe grounded.
The danger of electric shock can Be held to a min?
imum .if the following rules are observed:

L. Consrder all electric wires live unless they are

known to be otherwise. )

2. Do not work with electrical crrcurts unless you

are qualrfred and authorized to do so. ¥

3. Do ‘Qot make repairs to electrical equiprment,

unless you are qualified and authorized to do so.

4. Double-check to enstre that main switches are

. off before working near electrrcal ‘conductors or
other potentially “hot” electrical’ .components.
(Only qualified and authorized petsons should

*totich electrical components) Lock, fhe switch
.box, and. place a warajng sign on it, to ensure .
*“that the main switchés will not be turhed on By
another person: ¢ v . :
5. Be Sure your hands are dry lfyou must work on_
. a wet surfdce, wear rubbey- soled shoes and
rubber gloves. . :

*6. Use only heavy-duty extension cords and inspect
them each time for damaged insulation and
fittings. ! t 8

7. Do not hang or bend-an extension cord across
nails .or sharp surfaces. Do not leave a cord
“where it can touch wet cement or a truck can ryn
over, it. E

8. "Make sureJtat all portable electrical tools such
as the tile saw and dsill, are grounded. If a
" ground has not been built in, use an extra wifé
to ‘pround- the tool casing to a water, pipe.

’

.
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Tilesgtting genegally fs considered a light trade. The
/" apprentice tilesette slg|ould be, thoroughly familiar-
- with the minimum state requrrements for light.trades
scaffolds; however, some_ of the tilesetter’s .work
approa,clrES’Tlﬁt\of the heavy tradfs—such as install-
ing marble-tile on exterior facades. When doing that
work, the tilesetter should %e aware of the safety
requirements for scaffolds used in the heavy trades,
Anyane whois subject to dizziness or fear of falllng
,should not tyy to work at elevations. Those persons
"who know they cannot work at a height sheuld notify
. their supervisor.
"Scaffolds must be provrded for all work tlrt cannot
* be done safely by workers ndlng on peffanent or
solid construction. Elevate latforms, scaffolds, and
stajrwells must have railings. « 8
Specnﬁcatlons for safe scaffolds are given in Cali+ ~
fornia’s Construction Safety Orders, and these must .
be followed exactly. The general requlrements are °
- that scaffolds must provide adequate s{rength, rigid-
1ty, and safety and that they must be anchojed and
braced to prevent swaying, tlpplng, or collapslng
Scaffolds that are 7! feet (2.3 metres) dr more above
- the ground, floor, orievel underneath must have rail-
.ings on the open sides and ends. The number of _per-
sons that can safely occupy a given scaffold must be
made known to the workers on the job. They should
striétly observe the stated load limitation. The 3 amount
of material that can be supported safely. by the scaf-,
fold“must alsobe stipulated, and this, limitation foo

4‘* 4

, . Must be fully respected. Suitable protectlon must be

glven to those working |mmed|ately below scaffolds
Like all other scaffolds, horse scaffolds (platforms or
boards laid across wooden horses) are subject to regu- *
lations requiring their substantial construction and

) b?acmg

- l?ing»Elevators and Hoists

Construction materlal elevators and ho|sts are used
only for carrying material, not for carrying passengers. |
No one should be permitted to ride in them qx'cept,,to
oil or repair guides. .

« L4
]

Observing Special Precautions

arly in the training perlod the tilesetter should bs
mage aware of the specral safety\hazards of the trade. "
,’ ¢ tilesetter often must work on 8amp surfaces
that inay cause a bad fall. The wet\nortar, which may
‘contain,active lime, can injure the\eyes or. skin.
The epoxies and mastics used by the tilesetter are

partrculat:ly Hazardous. Most of them are flammable,
toxic*and ir’ntatlng to the skin. When these materiz
are being used, the Construction Safery Orders requ‘*t)
*that the followmg _pracautions be tak

. .

) nated ‘with flammable _liquids, corrosive substances,

-

Ensure that cpoxles and mastics ar€ ,properly
“labeled.
. 2. Read the labels czm’:fully
3. Use epoxtes Or mastics irp areas where the »entjla-
tion is'adequate, and a.vold prolonged breathmg of
fumes, If electri¢ fans- are” used, they should be
- the nonsparking type.. 7 . s
4. Avoid prolonged_ contact with the skin; if any of
the. material dogs eontact skin, wash lmmedlately
with plenty of water
., Do not use époxles or mastlcs ina’room that con-
" tains.an open’flame. R}
. Wash hands ,thoreughly after using these mate-
r|als particularly’ before eating,

?‘ -

&

Y

Whenever clathing’ "becomes saturated or impreg-

|rr|tants, or oxrdlzlng agents, the. worker should
femove the affected articles pron),ptly and ensure that
they are'cleanéd properly (ConstructionmSafety Orders.
Section 1522c) .. X
- Wherethe occupatronal duties of employees expose’
them to certain irritants, ,mgaterials for the proper
cleansmg of the skin may be requlred for (e preven-
_tion of skin dlsorders “Depending ﬁpon the problem,
" these mater‘fals may be.in, ‘the form of ord|nary soap
and water or Spec1al compounds that arg de'SIgned
spec1f|cally f,or"the remoaral of irritants from the
. fdce-o1% heésktg%C&nslrutllon Sa/'elt Orzlers, S
15226) e

“As a; ﬁnaf remmder the t|lesetter should be on. the
alert at all times for heavy trutks backing into the
work area. Although the driver. of the truck is
requrred to squhd a.warning de\uce nearby :construc-
‘tion noise may prevent, other workers,from hearlng'

d-‘t.’

thedevr’ce s ‘) ~ ¢ .

Le
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Malntaimng\Personal Hygiene v o

«:"Health hazardg in’ the ceramic tile lndustry arg"
prr-marlly thosethat -affect the skin, [ungs, and eyes. .
Each indivietal sfiould use the common sense approaéh
'‘to personal hygiene. Wearing clean clothtng every .
day, properly mdintaining thé protective devices used,-

*and keeping skin-and clothing free of potential irri-

tants- are - personal responsnhrlltles "of the worker:

. Some materials in the wet or uncured stage may act as

skin “irritants. Inhalation &f some powdered ingre-
-dients may,cause lung problems The eyes also nray be
affected by irritants..Cleaners should be used that are
not of thémsefves harmful Soaps or cleaners that are
made especially for the removal of cement or resinous
materiak should be'used. Such solvents as acetone or
gasoline should never be used to cléan hands.  *
’

' Reporting an Accident ' : o

When an acudem occurs, a report must be made of
any injury that is susta|ned no matter how slight.

Y 4 .
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A fifst-ai kit should be avajlable, at the jobsite.
Small cuts or abrasions may seem of little conse-
quence: buv if they become infected, they can be as -
serious as a major. injury. A-cut should be disinfected
as soon as it occurs. If a worker is irtfjured’in an acci-
dent, first aid should be' administdred, and a doctor,
should ‘be called. When 3 accident results f"rom_;
hazardous conditionthat is correctable, the condition
should be broughl to the dlt'enllon of the supervisor
dhd be cofreeted. :

" Study Assigniment l

Constructnion Safety Orders (Latest edition). Sacra-
mento: California State Department of Industrial

)

MC

v

1

v (=
Relations, Division of Occupatienal Safety and Health.
Read* 1ruclcs | throu;,h 4, I4throu;,h 30, and.33 and
34. ! oy
American Ngtional Standard ANSI A10-20-1977 (Latest
edition), “gdfety chmrcmcnts for Ceramic Tile, Ter-
razzo. and Marble Work.” Rcad portion on ceramic -
tile, . .

: i

\
M

o Note to ln.;stru‘ttor

Arrangements may be made- with a local Red Cross
chapter to (l?%?c an instructor in first aid visit the class
to demonstrate the treatment of injuries.




UMIT A — INTRODUCTION TO THE TRADE
TOPIC 2 — SAFE WORKING PRACTICES

# Study Guide

Determine the correct ¥ ‘fof each numbered blank in the wce,and write it in the coﬁsponding

blank at the right.

l. When lifting hevy objects, a person should use the strong muscles'in the 1 _and 1.
r -2

L3

Xy sl‘o\uld be washed off the skin immediately with 3 . ] 3.

~ 3 Epoxres and mastics are safety hazards because many of them are toxnc 4 ,and
lrmatmg to the skin.

-
2

4. In cOnnection‘with the scaffoldmg to be used tilesetting generally is.considered a
3 trade

5. To pull a person free from contact with a live power liné, a(n}) ' 6 _7 should be
" used.

6. When they are chlppmg tile, tllesetterskshouldérotect their eyes from flying pieces
and from 8§ 9. .

g . ) .‘ - . - T .9(;, )

7. Wet cement is injurious if it contains active 10s.

|
8. The Callfomla Oc‘ patlonal Safety and Health, Act (CAL/OSHA) encourages
employers to maintdin: _ll and 12 workmg condmonS\ :

E_ from the Division _

10. A" worker should lS .to perform work thal wouH:;y orders.

11. Where workmg partners are carrymg a load, they should keep in 17, and only
one should give 18 . - . : - . 5

°

.12 Elevated platforms, sqaffolds, .and stairwells_m’ust have 19 » '~

K
~ . —¥

13."Simultaneous contact with 20 electric wire and any 2] will result i a shock.
: - . - ;

[ . -.._‘ <« ~ P . N -
14. If*a worker’s hands or feet are 22 , the severity of an electric shock will be 23 .

x=

- - N

15. "Epoxies or mastics should not be used in g room that contains a(n) 24 25 .

N - = -~
. R .
4 e »




UNIT A — INTRODUCTION TO THE TRADE

N e ~ . *

TOPIC 3 — TRADE ORGANIZATIONS - .~

. This topic is planned to provide answers to the following'qu'estions:

R ¢ What organizations have’ begn formed to serve the tilesetting trade?
® What are the objectives of the Ceramic Tile Institute of America?

. ® Who writes installation and material specifications for the ‘'tile m(ﬁlstry” D

" The members of the tilesetting trade are served by
numerous organizations. Thrs topic presents informa-
tlon on the international union to which the employees
belong, associations of which theif employers are mem-
bets, and other organr&atrons that do research and
promotional work for the tile industry-

Employee Organizations -

Tilesetters belong to the International Union of
Brlcklayers and Allied Craftsmen (IUBAC). This
name was recently changed from the Bricklayers,
Masons and Plasterers International Union of Amer-
ica (BMPIUA), which was first organized in 1888.
Then it was known as the Mosaic and Encaustic Tile
Layers and Helpers Infernational Usion. It became
affiliated with the American Egderation of Labor (AF

of L) in 1890 but was disbanded three years later. In .

1896 the San Francisco Building Trades Cduncil
issued a charter to the Mantel, Grate and Tile Setters
Union; however this union was recognized inthé¢*San
Francrsco area only.

The Mosaic and Encaustic Tile Lﬁyers and Helpers
International Union was reorganrzed at Nashville,
Tenn,, in 1897. At its biennial convention in.1901, the
ngme Ceram;c Mosaic and Bncaustic Tile*Layers and
Helpers International Unron was adopted.

In October, 1916,
Plasterers International*Union of America joined the
AF of L, and in February, 1917, the Burldrng drades
Department of the AF of L. recommendec&that it take
over the tile Jayers union. This recommendation was
’ upheld at the AF of,L convention in Philadelphia in
1918, and the tile layers chartergvas revoked.

The ]UBAC meets in, general convention biep-
nially. The union also sends delegates to AFL-GIO
conventions. The delegates participate in the program
and have a voice in determining the general policies.

Business of general lmportance to the subordrnate
unions appears monthly in the IUBAC” Journal,
which is edited by the executive board of the interna-
tional union. This journal is authorrzed by the unjon
constitution to publish an® account of all reported
. accidents incurred through faulty or insecure scaffolds.

Subordinate unions of the IUBAC have the power
to govern their own apprentice programs subject to
restrictions reserved to ¢he international union. They
keep a roll' of all apprentices during the period of

he Bricklayers, Masons and.

apprenticeship. The international union registers each
apprentice at the time of indenture jThe apprentice is
assigned a registration number, ‘which is in effect until
the day he or she is initiated. The interpational union
also issues to all subordinate unions a dues record for
each apprentice. .
Besides negotiating work.agreements for the empfoyecs
local unions have the responsibilities of enforcing
’ apprenticeship agreemehts, establishing minimum wage
scales for each period of the apprenticeship, and
adjusting the term of the apprentice training to a
longer period- if the appréntice has failed to progress
sufficiéntly to deserve the wage granted journey-level
tilésetters by employers -
Tilesetters unions belong to the local.building'
. trades councils. - These counclls are desrgned to coordi- ..
nate the intercsts of the ‘Varioys' building trades

S-unions. In the larger centers thg tilesetters send-dele-

gates to citywide policy, organlzatlons caljed central )
labor councils.

’i . .
Employef Associations

The tile contractors have their own associations.
The two largest siich groups in Calrfornla are the Tile
Contractors Association of Northern, Callforma.and
the Associated Tile Contradtors of Southern Califoi- -

. nia. Sacramento, Fresno, San Diego, and 8an Bernar-

" dino also have associations. In addition, tile contractors
can join larger groups that work an a statewide or
areawide basis. The Western States Ceramic Tile Con-
tractors Association serves we contractors 1n the 13
western states. -

These employer associations are formed o0 estab-
lish a code of ethics for the members and to bargain
with the unions in their areas. Their constitution and

* bylaws make it mandatory that those who belong con-,
forﬁlmage levels and conditions agreed upon and
written into an agreement. -

The dssociations hold mo.etrngs to drscuss mutual
problems exchange' ideas, examine new materials,’
review promotional material, and conduct routine
business. ] :

i L4

o Joint Employeh-Employee Organizations

Each apprentice trlesetter should know about the
joint employee-employer organlzatrons that work for
the beneﬁt of the trade. These groups /are compara-
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tive]y new. They are being organized in a nunibcr of
areas for the purpose of -promoting quality tllc
installations.

The first such group to be Successful in the industry

" started in Los Angeles in Jung_,l954 with\Tile Layers’

Local I8 and the Associated Tile Contractors o
Southern California, under the name of th& Ceramic
Tile Institute (CTI). Institutes are now established in
San Francisco, San Diego, and Sacramento; Phoenix,
Ariz.;. Portland, Ore.; and Seattle, Wash.

*In 1962 the San Diego, Phoenix, and Los Angeles
groups established the Ceramic Tile Institute of
America. This organization servés all members of the
ceramic tile industry. The ofganization’s objcctncs
are the followmg .

Ad\crtlsc by dlrcct mail or 1hr,ough tradc publi- -

catlons., ncwspdp&s radio, and othcr means to
promote quality tile installations. )

2, Distribute publicity on activities of the t;lc

industry. -
3. Promote education, using various means, such
‘a§ newspapers. seminars, and visual aids. .
4. Work with and serve on committees that are
writing codes; such as the Uniform Building® .
. Code and Uniform Plumbing* Co$ i
5. Conduct research to be certain that materials
. and methods used will_be_satisfactory.

6. Work with the constructjon and building depart- -

ments of all governmental agencies on specifica-
tlons *and details for tile installations.

7. Disseminate technical information on job instal-
lation problems to members of the Ceramic Tile
Institute and the: copstruction industry. )

8. Work with building and-plumbing code authori-
ties on matters pertaining to the best practlccs of
mstallmg tile.

9. Work with supphcrs of tile, mS\aIINon mate-
.rials, and tile accessories to develop\ ptoducts
that will ensure satisfactory installations. ‘

10. Support CTI representation on all American”
Socncty for Testing Materials (ASTM) or Amer-
ican -National-Standards’ Institute (ANSI) com-
. mittees that-are concerned with ceramic tile, *
msmlldtlon materials, and specifications, -
Dc»clop installation specifications where such
are not alrcady avanlable v

12: Encourdgc union tile contractors and tnlesetters
unions to accept installation and matcrnal stan-
dards. :

13. HcIP overcome jobsite mstall/dtlon problems by
providing a counseling service for a project prnor
to, during, and after the installation of tile.

. 14 Imestngate Jjob problcms,and dlstnbutc fmdmgs

-the CTI mcmbcrs concerned in accordance

wnh the Rulcs .of ,P\roccdurc .

._.
[ 3

Manufactuters’ Assoclatlons Coe

:‘k:
?.

3,

Manufacturers of tile and tile.installation produets
have.formed groups to promote their individual prod=

uets. These associations also support sesearch and
4dcvclopmcm programs for new methods and téch-

niques {6 promote the Luse of tile and related material.
They also participate” in writing spccnﬁcatnons and
standards for.tile on a local and national level,.

One such association is the Tile Council df Amer-
ica. The members of; this group are 20 to 25 of.the
largest tile manufacturers in the United States. T cy
publish technical tips on installing tile, write specifica-'
tions, and promote the use of cerammic tile. .They also*
support a resgarch center.at Princeton, N.Js,
develop quahfy matcnal»s .and improve mstallatlonv
methods. -

.-
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TOPIC 1 ——-’MANUFACTURE OF CEﬁAMIC TILE

b
“This topic 15 planned to proyldu answers

e How are tiles manufactured?

¢ How is moisture removed from tile?

The tilesetter must have a thorough background in
the time-tested materials and methods used in the tile-
setting trade to Jbe able to adapt them to the con- -
stantly dmngna qmands of the building industry,

This vt includes information on tiles and the base

materials, backings, and grouts that are needed for
sgmn& tiles It also includes detatls on thé tools used
by the tilesetter and the msérts and accessories that
often form a neeessary part of the ule installation.

The apptentice should review the material on basie
~mathematics and basic tools in the /nrroduction 1o
Apprenucesiup. Each apprentice will have to hnow
simple mathematics, such as addition, subtraction,
multiplication, division, and fractions, before he or
she can prepare the backings or mix the base mate-
rials and grouts in the correct proportions.

#@he information onapecific tools required by the
trade as gnen in this workbook 15 plunmd to supplu-
ment the discussion on tools gnen in the /ntroduction

to Apprenticeship.

Q

E

Aruitoxt provided by Eic:

owner,
- “
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Tile Specifications

Before studying the topics in this unit, the appren-
tice must have an upderstanding of specifications,
which arc essential to the construction industry. Spec-
ifications form a legal document that must be fol-
lawed in doing tilework and .all other worl, on a”
project. A tilesetter can safely deviate from the speci-
fications only if a written change order has been made
by a responsible party, who is usually the architect,
or general contractor for the‘project.

~a

¢ What speufualmns are uséd in the tile industry?

LY

to the following questions:

o ¢ °

Speeification writing reeently has become a sepa-
rate profession. Specificgtion wiiters have a nation-
wide professional orgamzation known as the Construction
Speaification listitute.

Individual prmul specifications and smndard spee-
fications are written by trade groups. Thesesare so
impogtant to tilescetters that they are used as reference
material in this and succeeding units, The following
eaplanauon is given to help the apprentice under-

“n

stand the purpose of cach. d

American National Standard Specifications

. American National Standard specifications have
bee¢n prepared to serve as a guide for specification
wtiters and to furnish them*with all the information
they need to write a tle specification for an tndividual

“job. A reference may be put into a particular job

specification, such as the following. “Adl tle on this
Job shall have worhkmanship and application con-
forming to the American National Staridard Specifi-
cation A108.1-1976." The tilesetter must be thoroughly,
familiar with such specifications. He or she should
hnow. for example, that Specification A108.1-1976
pertiins to the conventional method of setting tile and
that Specaification A108.5 pertains to the thin-bed
portland cement mortar method of setting tile. Ameri-
can National Standard specifications are developed
by the /\mmmn National Standards Institute (ANSI).
This dgt.m,) formerly was hnown as the American
Standards Association (ASA) and the United States

’of Amc:rica Standards Institute (USASD.

1Y



_Standard "Specification CTI-R3-101-62 .

3
.

The Srandard, Speulhamms Jor Imlallauun of
Ceramu Tile with Waler-Re.slslanl Organic Adlze-

cal Committee of the Ceramic Tile Institute to
* provide standards that are compatible with  Californta
buildihg codes. s .

.

H

"Standard Speclf' ication CTI R7- 103-62

Ceramic tile ﬂoors are the most successful ] J\/Lr
floors available, byt they must be installed correctly.
The Swnclard Specifications for the Installation of

developed in cooperatlon with the International Assp-
ciation of Plimbing.and Mechanical Officials as a
'vstandard for the. Uniform .Plumbing Code.

¢
Recommended Standard Specnf'catlons N
- “for Ceramic Tile . .. .

o " The natlonally rccogm/cd standard for the manu-
facture and quahly control-of ceramic tile is Reconi-
mended Smmlanl Speatficatipns for Ceramic - Tile
(TCA 137.1-1976). which was published by the Tile
Council of America. An 1m
sion of this standard was Wri ten by an industry com-
“mittee and adopted in 1979 by the American National

” St_andards(ly/wnh a designation of ANSI 137:1-
1978. | s .

During the past 50 years, the ceramic tile industry
has-tried to provide specifiers, architects, and con-

.- ‘surgefs with the best available’ mformatlon on, the
products of the industry. -’

°

Anieritan’ Society for Tésting Materials Standards

In nfany places th’roughout this workbook, refer-
ence is made to the Amerlcan Society for Testlng
Materials (ASTM). The volumes of books requnred to'
record all thd items tested” would fill many shelves,
and they are stocked only by libraries, testing labora-
tories, arfd construction industry organizations.

The ASTM was f6rmed because the constructhon
industry needed a standardization of specifications
and meghods of testing: The organixational meeting
was hel®in Europe in 1882, but the members from the

~ United States soon decided “they needed a separate
orgamzatlon and in 1902 incorporated the present
socnety It is so widely known'that test#g laboratories
and all parts of the construction industry use the
ASTM standards and testing procedures.

~

7 Tile-Forming Processes

. Apprentice tilesetters wilw;zggcd to manu-
- facture tiles, bt they shoydd have 'a broad under-
standing of the materials and processes used in the
trade. :

W,

) “sives (CTI-R3-101- 62) were developed by the Techni-

Tile- Lined Shower Rewplors (CTI-R7-103-62). V\?C!\

roved and updated ver-

Although tilesetters work with tiles made‘of.a va-
riety of materials - glass, marble, and cement, as well
as those of ceramic origin -most of the work involves
ceramic tiles. The mdnufactnrlng, processes described
in this topic are used m the production of ceraniic
. tiles., .
The principal methods of forming ceramic tiles are

3w ¢

_ the dust-press process, in which the tile body is’dried

to almost a dust consistency before it is pressed into
shape; the extrusion process, in Wthh a slightly wet=
ter tile body is forced through ‘a specially shaped
opening; the slush mold process, in which a much
.wetter mixture is poured into molds; and the ram-
press process, which is similar to the dust-press pro-
cess -but is for larger pieces.

Most wall tiles and trim shapes are dust-pressed.
The tile body is a mixture of ﬁnely ‘ground talc and
natural clays, with different mixes used for different
types of tile. The correct proportions of clays dre
mixed with water and passed into filter presses where
excessive water is pressed out. This mixture i§ pulver—

ized, dried, and then pressed intd different tile shapes.

by steel "dies mounted on hydraulic presses.

After it has been pressed, each tile is inspected for
smoothness, size, and general imperfections. At this
point it is called “green” tile. Some manufacturers use
a process that requires twa firings of the green tiles to
attain the desired hardness and glaze. A patented pro-
cess that fequires only one firing for hardness and
glaze application is used by other manufacturers.
Both methods are desEritied later in this topic.
Regardless of the process,used the dust- -press method
places a limitation on ¢ size and thlckness of the
Jtiles formed (Fig. B-1).

For the extrusion process, a mixture of clays, and
sométimes shale, is proportloned with water to form a
stiff mud. The mixture is put into a machine that
extyudes and cuts it to the correct size. The pieces
. then are inspected for size and smoothness. Nearly-all
quarry tjles and some ceramic mosaic tllcs are pro-
duced ;by this method.

In the slush-mold process, a wet mixture of clay is
poured into molds. After a périod of drylng the
" molds are removéd, and the tiles are placed in a kiln
and. fired at the desired temperature. The g1aze ysu-
ally is applied before firing. x .

In the ram-press process, two metal dies aré¢ used to
form the green tile. The: purpose is twofold: first, to
get any desired shape, and second, to control the
thickness. Two firings are required as in the dyst-

gress process..Lhe tolerances are the same as those for,

the dust-press method. The ram- press process is used
mostly to make large pieces, “such ‘as ceramic veneers
and some of the decorative,tiles (Fig. ‘B-2).

Other processes are used also but thosg described.

above. are the most widely, employed. Gcnerally

‘\ . £
o . . >

o




SPRAYING BISQUE WITH GLAZE

Fig. B-1. Producing tiles by the dust-press process
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speaking. the dust-press amd ram-press processes are

used where close tolerances ot size are desned. Neat
In accaracy of manutacture s the extiuston method.
[he tolerances tor 1t are close, but not as hine as those
tor the other two methods, 1n the stush-mold process.,
an uneven ule or one that lm\ the appeatance of being
handmadu s produced ;

. B- 2 Ram pressing 6 by 12 inch (15.2'by 30.5 cen-
timetre) tile

. Firing Process

. The degree of vuridication -\’prcx\cd concerning a
lIlL‘ indicates the pereentage ot maisture it will absorb.
An impervious tlé s one with an absorption level of
lgss than 0.5 pereent. Mitreous tule will absorb as much
as 3 percent moisture: semivitreous tile will absarb
more than 3 percent but less than 7 percent mois-
‘ture; and nonvitreous tile will absorb more than 7
percent moisture.

Generally speaking. vitreous and semivitreous tiles
are givert a single firing. The colors are usually con-
tdined 1n the misture of the tile body,

Glazes and colors usually are paunud by individ-
ual lle manuim.lu;gr\ Gieen tdes (which are fiesh
dust-pressed and ram- pressed tiles) are fired at a high
initial temperagure to torm a “bisque™ (any tile shape

that s ready to be glazed). Following this, the glazes”

spraycd onto the bisque, and 4 sccoad hring at a
lower temperature (glost firing) fuses the glaze with
the bisque. The glazed fimsh and color are thus cont
tfolled at-this glost fmng Tiles that are not z,lamd.
rcqum only a smglc firtng.

Tiles are given special decoration by the silk-sereen
process or by hand painting. Glases are usgd 10 pro-
ducc the color.

20 . . .
Q :

ERIC -~ ' .

Aruitoxt provided by Eic

£ e .
oD

A
Grading Process

Fhe grading of ule s based on surtace blemishes,
warpage. sizecand general appearance  The grades are
“standards™ and “seconds,™ Those ules that ate not
good cnough to pass as standards ot seconds are
teterred to as culls and normally are not used m ule
installations, Culls e olten crushed "ot
chips '

rooting

Tile Shapes
Wall tiles are made i squates, rectangles. tiangles,
hexagons, oCtagod® and ciicles  The shapes shown m
Fig. B-3are those most commonhy used in the trade as
determined by standard writing organizations and
adopted by the standing commuttee on cerane tile.
Individual manutacturers also produce many other
shapes, Apprentice tilesetters Should study manutac-
turers” catalogs to tamtharize themsehves with w hat iy

avatlable, ;S
A comparatively new process chiminates i second
firmg tor glazed wall uln and trim shapes Atter the

green tile has been ll)\pulcd and cured (that . all

mosture has been removed), the glaze s addad 1o the
tice. and the tile s fired in the hin, thus ehininatng
the bisque firing. The size and tinsh ot the vles are
controlled by the amount of heat and the time spent
i the kan,

Study Assignment .

Recommended Standard Specifications for Cerami
Tile (ANS] A137.1-1980). Read entire specifications.

o 1 '/" n Y n
' 27 cm) (1 9cm)
/ 1% n,
. R (38cnd)
EN J 4
2
-9 b 2% 1n
N 54 cm)
3bydm .
{75 by 75 cm) . .
e N 4% by 4% i
6 by 6 m N\ _¢108 by 108 cm) .
{152 by 152 cm) A\ / v
$

~
Fig. B-3. Modular breakdown of a 6 by 6 inch {15.2 by
156.2 centimetre) tile .

.
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UNIT B TILE. MATERIALS, AND™TOOLS
TOPIC 1 — MANUFACTURE OF CERAMIC TILE

Study Guide

»

Determine the correct word for cach numbeted blank in the sentence, and write 1t i the corresponding

blank<at the right,

.
»

LA bisque s a tde that has been fired 1. -~ .
2 *After a tile has been pressed out, it iy called a2 ule, 2
3. Most of the tiles set by a tlesetter are of 3 origin’ KE
- A
4. Most wall tdes are made by the _4 _-press process. 4.
- . . = . '
5. For ules that require more than one firing. the glaze 1s usually applied at the § 5. .
firing,
6. Tile with water absorption of less than 05 pereent as called 6 6.
7. Semnvitreous tile has a degree of density that will absorb less than 7 peteentol 7 7.
8. Most quarry tiles are produged- by the 8. process \ 8. .
wd A vitreous tile generally 15 given 9 firing(s). 9.
10. The two grades of tiles sold commercially are standards and 10 | 10.
. A .
3 ’ ] \
.
4 @ 1
' *
~ .
k. ' . .
e .
7 »
- ¢ i .
L 4
hd * ' N 4
\ \ A
1 " i
° 4
-8
— 8
>
* b *
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UNIT B - TILE, MATERIALS AND TOOLS

L4 -
TOPIC 2 — TYPES OF: TILE IR !
N . . é
" Jhis loplc i plmnul ‘to. pl\i\l(k answers tf the tollowang questions:
r’ - '
! ® What is quarry tile? ) | ’
) ® How is. faigee tile used? . g
| - * What is paver tile? . )
f‘ ' . / ~

~  The drigin ot the word e v m the Anglo-Sazon
word zgelo which s a detivative 'of the Fatin regula
Lrom rederd, meaning io cover, Fodga. tiles are used
as covering on surtacing for Hoors, waldls, and ceilings,
amel tor decorative and samtary putposes on the inte-
rior and extertor o banldimgs T
' o be a true professional, the tilesetter needs to
understand the manutacture of tde and to have 4
thorough knowledge of the types and sizes of tles, o,
New i shapes, colots, and designs are bemg pro-
duced constantly: Modern showrooms give the home-
owner, builder, and architect a_cleag picture ol the
types of tde available and the appearance of the com-’
pleted tillework « The tilesctter must keep up with the
Latest materals and fmethods of mstallation, -
I he difterent sizes ot tle usegl today vary trom the
‘o by toanch (10 by 10 centimetie) papu-nmumul
mosaie tiles to the 16 by 18 meh (40 6 by 45 7 centeme-?
tie) glazed wall tiles  The Combimations of shape. size.
and color of tiles used are united only by the ymagi-
mittion of the designer ¢ :

i C - .
\ Major, Types of Tile '
Ehe major types of tle e ghwed wall tle, guiary
tile, ceranie mosae tile, and paver tle
s

.

Glazed Wall Tile N

Glazed wall ulé (also called LId/Ld mlumr tile) has
a glass-like sur laee, uxuﬂl\ classtfied as hn;,ht glizesa
matte finish, or a serateh- pmol finish known as erys-
talline glaze (Fig B-4) Fhis,ule is made by the dust-
press methogd - . -

Quarry File ”

Quairy tle s usualhky }lngalud ule mmk of natural
Llu) o1 shale. [tis vittcous, and 1t vares insize from 3
by 3unches (7.6: by, 7.6 cenumetics) to 9 by 9 mghux .
(22.9 by 22.9 cenuimetres) and in thickness lmm Lito
%4 inches (1.3 to 3 2 cenumetres). Fhe most’ com- =
maonly used sizes are 6 by 6 inches (15.2 by 15.2 cen~

. umetres) .‘md 4 by.8 inches (10.2 by-20. Mcnl‘nmlrgx)
The color s <ontained m the clay and yale used in
the body of the ule. It s manuflgturu,l by the extru-
sion method. .

Qu;urr\ tile 1y very durdbk dnd is used where long
service 1y desired (Fig B-5). l):ffgrgn_t finishes qare

" j -
nn e d ‘ ‘e *
Q. - = Len 2 .
ERIC . - -

.
. . s !

tle aind packinghouse tile.

J

'See coloy reproduction on page 119
* Fig. B-4. Glazed tile installed on floor *
and fireplace hearth
\ .
avatlable to mect the different conditions ¢ncoun-
tered. Qu.m) tile is commonly used on the floors of
ltchcns and large fQod-processing plants -and on
patio and_roof decks.

Special-putpose quarry tiles ate the ship and E‘I“L)
The ship and galley tile is
made with An indentation,on the face to prevent slip-
ping . Packinghouse tile uxuall) is u little thicker than

regular gquarry tile. . .

Ceramic Mosaic Tile

Ceramic mosaie s o term generally used for
uni.l.llg‘d dust-pressed tiles that are less than 215 by
214 inches (5.7 by 3.7 LCl]lIlel'C\) (Fig. B-6). How-
ever. they are sometimes manufadtured by the extru-
sion process, and they arc also u\u\il-ublc witha glved

<.
.
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. . See color reproduction on page, 1204

Fig. B-8. Quarry tile installed on floor that will
: + . withstand heavy pedestrian traffic .

A tinish. which can be cither a clear o1 colorgd glaze
Usually, they e vitteous or semnviticous
Fhe most widely used of these tles are the porce-
lams, which have a smooth, hard tinish, and the natu-
takcliys. which have a fimsh that s 1éss smooth and
hatd than that on the porcelains Both of these tiles
are vitieous. '
-~ Pater lile “ s
Paver trdes usually are made by the dust-press
method  Lhey have a tacial area of 6 by 6 inches (152
by 152 centimeties) op more and a thickness of i to
Somnch (T 0to 16 centimetresy Otherwise, paver tiles
resemble ceramic mosaie tifes i appeatap
Ttiles are very durable and gre used where hggg serviee
s desned They Jalso are avarlable with nonskid
sutfaces, ] '

I
¢

[,

Minor I'ypes ‘of Tile
Many other types of Tile can be used to produey

spectal effects. -

Glass Mowie lile

Glass mosaie ules.,

o plete tange of colois, aie used for a vareny ol put-
. poses, ranging from butlding extertors (Fig, B-7) to

bar and fireplace tacings and lmnrmtunmchﬂks o

table tops Most of the glass mosaic¢ tles used todiy
< are imported from Ttaly, but some are shipped
Spain. Mevico.s and
madv by a process in which the moltert glassAS poured
into watfle-ty pe molds f1dm which the cooled glass 1s
brohen into individual tles agd mosaics These prod-
. ucts generally are mounted &n paper similar 1o that
used for ceramic ngosaie tiles, The sheet sizes usually
are 12 by 12 inches (30.5 by 30.5 centimetresy, and the

{ s

ERIC ' | "
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Paver

which are avatlable mn a com-*

.dpdn\(ﬂd\\ mosaie tdes are

.

paper is on the face side of the Hly,.
about Vi inch (0.5 centimetre) thick.
An older type ol ghass mosaie ule s available 1n
vatious sizes. 1t 1ooks ke plate glass with a gold leal
sandwiched between the o fused sheets of glass,
Phis tle 1s called gold venctian glass tle, 1ts thickness
15 about 'y inch (0.6 centimetre).
Glass mosaie tiles ysually are mounted on paper in.
the factory to conforfi to the needs of the tle job. For
example, some sheets are
aecording to thc( desfzn,
the back o1 paper side with large numbers and on the
front side with smaller numbers. The numbers on the
front are on papet tabs that are made of masking tape
and extend from the top, bottom, of center. A bold
red line on the back and on the tab dcjignatcs a center-
line, parallel ine, or spring line on the sheet where the
tesserae change ditections or where the tiles are cuat
smaller to turn a corner with a small radws. lhe
mateh marhs are penciled on ‘the back. These cut
sheets usually conform to a master layout plan pre-
pared in numetical order by a mosaiast, and they

Hre tiley are

cargy the notation that the master plan s shown m*

revense. . .

Although foreign manufacturers of g,lass mosaic
tles indicaté dimensions in centimetres and mllhmq
tres, in this country thesg, #es usually are spcuflcd in
inches. For cumplc the 2.by Zucentimetre size is
dppm\lmdlcl\ % by % inch: the 25-by 2.5 centimetre
sl/c is | b\ l inch; and the 3.0 by 3.0 centimetre size is

/“, by 17 /10 tnches, The populpr rectangular glass
mosaic tile 1s 1.5 by 3.0 cenumptres or % by 1%s
inches, and the 1.5 by 1.5 centimgétre size is acceptable

as % by % inch. - %

. See colo? reproducnon on page 121

; .
Flg B-6. An example of ceramic mosaic installation *
at Racquetbgj) World, Fountain VaIIey, Calif.

e | :

cut along prescribed Hines™
Lhe sheets are numbered on’

e

g




See color reproducnon on page 122

A

. B:7 Venetian glass mosaics on the exterior°

N
of a building in Los Angeles '

JGLass mosaie tiles usually are cast withan undercut
on the hack cdge to facthtate sctting them around |
columns and rounded external cornets and to makea
better key tn mortar beds, pure coats. and grout
jotfits. Some ‘are beveled on lour sidés of the tessera,
and these are casier to curve and (1Y/td a column with
a small radios o1 to set as seltAdging on outside-
corncets. The setting practices and the type of mortar
dnd grout mixes tor these glad mosaie tiles are the

- same as those tor ~Lmlh~ldll/(mn of certamic mosaie

lllu

(cnwnt Bmh lile .

Cement hod\ tiles are made trom a mix ol porlld ] d
cement and sand or (ﬂuc rate, with an ln()rL«LZ]IL
coloring material added (B iz, B-8). They are lmﬁud
by 2 diy-press or Shash-mold process Because g ‘fed-

* cralor industrial speafications regulate these G, the
tilesetter must rely on the reputation of the tile manu-
facturer to ensure high-guality prodiicts. (cnu,nl tiles
cone o ophan colors, patterns, and Lcrm//gz/(ksll.ns .

3

hm\cxcl these colors and -designs fade ungder sun-
}n_hl Pebble aggregate tiles with ground fagt surfaces
Sand exposed dggregate orexposed pebble s {xlaus are
avarkable. These tles are formed by the pddition of
arganic materials to the face of the produtt, a process
that kils the set of the cement in that arey and pcrmlls
the temoval of the cement and fines frofm the surface.
fo expose the clean aggregate or pch/ le.

l-'inicnce Tile n

dllud
Msque

handmddc dppmrdncc
ment of the glasze and the

a spccml treat-
lhc arc used for

Aruitoxt provided by Eic:
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special decorative effects (Fig._B-8). Fhe name of the
tile comes Imm the ftalin lm\n of Facenza, where a
tle lcscmhllm_ fine Persian ule was made in medieval

times., hcnw the regeh mllcd this tvpe of ul
ucnce.” These tiles range in size from 6 by 6 inchys
(15.2 by 15.2 tentimetpey) to 12 h\ 12 mches (30

than

30.5 ccnumcu_u) dnd they usually are thicker
glazed wall tiles lng,l«l/cd farence ules also are
avinlable: . . .

Smajti-Type Glass Mosaic File

o !
Smualti-ty pe ghiass mosaic tiles. ilso Mled Byzantine
MOSAICS, Iunu _a rough, arregular sairface and vars®
from 'v.19 inch (0.3 to L0 centimetre) in"thichness.
‘The andrfige size of this type of tile s by “vineh (1.0
by 1.6 centimetres). Smalti-ty pe ules are pl()dllud m
many golms and are used -for murals, gometric
designs, letters, and variegated hdgl\grmuuls (Fig. B+
9). T'hey have been ll,XsL‘d by Einopean mut&hsts for
centuries to exeeute mytals such ds those/found in Sta
Marks Cathedral in Venwed, .

W

v

Hand-Cut Marble Mosaic Tile i

Anoher type of mosaie ule s a
m@sad tle that varies i thickn
Ir,/()rll}“'f,\ to Ladnch (0.3 10 1.3 ¢g
many sizes and 1y used for ba

afid-cut mairblé
" ranging in depth
timeties). [tcomesin
grounds. designs. and

o

. Recommended Standard Spaificanions for Ceranue
Jile.(TCA °137.1-1976). Read entir®g specifications,
Examine tile drsplays from manufacturers.

3. Examine tile catalogs.

~

. . See colon reproducuon on page 123
“Fig. B-8. Cement body tile on the flooy - .
and faience tile around the pillars

{Unjon Train Station in Los Angeles}
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UNIT B — TILE, MATERIALS, AND TO'dl,S

. TOPIC 2 — TYPES OF TILE o o Coo ) L
RN e ‘r
Y . 4 . Study Guide L.
Determing the correct word for each numbercd blank in a sentghce, and write it in the corresponding .
blank at the right. , - '
. * *
I. The smallest tl‘les{}vuh which the tilesetter works are the pap r-mo/untcd 1, which 1.
may be as tiny as ~2 by _3 inc 2’ 2.
\ , be as tiny y h. ) . : _—
s * 2. For ease in curving them to fit a column of small radius, 4 _ -“5 tiles are beveled 4.
on four sides of the tessera. . o " 50 M-
3. The American equnfalcnt of a foreign-made tile listed as 2 by 2 centlmetres is 6 © 6.
‘ by 7 inch. . ° _ | - A 7. )
s : . - ] ¢+ . . . .
4. The minimum facial area of paver tile is 8 square inches. P
. » »: “
. 5. Glass mosaics generally are mounted on paper shccts with the papcr on. thc S 9.
- ™ “side of the tile, ' . C A3
° . s ° h .o 4
6. A(n) " 10 coloring material is added to cement file. 10.
7. Smalti-type glass mosaic tiles are also called Il mosaics. . L
N ) » ) - ) / - - - . ’ .
8. The setting practices for glass mosaic tiles are the same as those for 12 13 tiles. 2.
- . - v 13.
-~ 9. The colors in 14 tile wil fade when the tile is exposed to extreme sunlight. ‘14
3 L ' ) X . . .
J0. Faience tile has a 15 appearance. ‘ 15, .
L] } .
T - * ’ '
) ¢ ; ! R +
N - e -
- * -
. . 1]
. » \ ’ s J .
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UNIT:8 — TILE, MATERIALS, AND TOOLS > -
TOPIC 3 — BASE MATERIALS : . L7
’ This topic fs_planncd to provide answers to the following qucstiqns:/ )
® What base materials are used in tilesetting? - R
T : # How are mortar mixes prepared? . . .
. ‘o Which type of portland cement is used in setting cera}knlikl_s'." ) —

In this topic the base materials that make up the  different mixes may vary, but the mixing procedtires
sctehg bed are discussed. Tilesetters must use these remain the same. Additives may be used to enrich
~ material§ whether. they work from the studs or from a mortar when tilework is installed under, conditions
more finished backing. Apprentice tijesgtters must be  /‘that 'rcquircl maximum mortar strength. extreme
familiar with the base materials used inMthe trade if ¢ water resistance, acid or alkali. resistance, resiliency._

. they are to be able to prepare and set tiles on horizon- or sspecial adhesive qualitics. Hydrated lime may be

tal and-vertical surfaces in an efficient manner. By  added if it is nceded. .
learning the properties of each material, they will be ,Regular portland cement is normally gray or gray-
- better able ‘to foresee some of the results of using  brown in color. White portland cement is available, at
. different types of ingredients in the mix. . a higher price. if needéd for a specific job. It is made
Mortar mixes gencrally serve as the principal base. by processes that introduce no color into the cement.
materials for tile installations: howgver, thiit-set port- “Unless the architect speciics otherwise. ceramic tile

land cement mortars and spccjal adhesives have come, , yhould be set; with Type t (normal) portland cement.
into popular usage for partlcula-r installations. All High-carly-strength portland cement (Type 1) is
types of base materials and caulkih compounds arg used occasionally.

discus‘st’i.n this topic. Rggardless of the kind of base Manyfesturers of portland cement. use trade or
_wge  Mmaterial used, however, tilesetforS should always fol- > prang fames under which their products are sold.
- low the manurfiict'ur speciffcations carcfully. Portland cements are made to meet certain standard
. Mortar Mikes " specifications. C -
§ B S B .. «. Fivetypes of portland cement have been described
;. ‘Specially processed cements and additives have. P P

in AmcEican Society for Testing Materials (ASTM)

~ = beendeveloped to meetthe partjcular requirements of Specification C-150. They are the following:

v a job. ‘ . .

. ! ’ g : Typé I. Type ] portland cement is used where high
; " Portland Cement o carly strength is not required and where the concrete
“ The basic ingredient in mostmort: r mixes is port-  Will not be subjected to water with a high sulfate con-
¢ land cement, which is the ?me material used in  tent. It is used for tilesetting and plastering.and for
,concrete. - structures such as sidewalks, pavements. buildings,
: . -The name portland is not 4 brand name and is not bridges, sewers, and culverts. .

. [L defived from the name of a ty. It was given to the Type II. Type 11 portland cement is,{ised in large
o -product in 1824 by Joseph Aspdin, an English SLONC- structures because it generates heat a{( a lower rate
%. .. mason, becausc he thought the concrete made withit ., does normal cement and because jt offers greater
- ‘ resem_blcd the stone quarried from the Isle of Port- . resistance to sulfate water. \ -

land in England. : Lo

e Portland cement is mixed with 'other ingredients. Type I11. Type 111 portland cement is a high-carly-

When water is added to the mixture, a paste iscreated  strength cement that is ground more finely than nor.,
~ that will bind the mixture together, thus forming con- ~ mal eement. It i§ used during periods of cold weather
A crete. The paste hardens as it ages,'and in time it be-  when forms must be removed as soon_ as possible.
: - comes stronger than the rocks,ué‘ggrf:gates, or other - T Trpe IV.‘Type v p and cement is a low-heat
gzzg?l;l?:;rhz‘; dbeit;n sr:t!t,i(sd‘vl:mdh it. Thle port];m_d c\}mcn“t that is used wh?r:ﬂlar"ge volumes of concrete
’ e L setting beds by titescteers is .ar¢ needed for such structures as big dams.
. ,of the same origin as. this concrete, but it does not . ~ ) .
“contain the rocks and other large-sized aggregates Type V. Type V portland cement is a sulfate-
found in concrete. - < resistant cement that is used, only in structures.that
~ ‘Mortar is mixed in the afounts required fora par-  will be ;Fpog‘cd to scvere sulfate action or water with

-ticular jab, The-proportioris of the ingredients in the  a high alkali conteat. e a A

| (
o ’ . 38 ¥
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All five types of portland cement dl‘C not led)S
available. Unless otherwise specified, Type I cement is

Plastic Cement \

furnished. - -

Plastic cement is a spccnal mix of Type I portland
cement to which resim, rosin, or stearate has been
added to make it water resistant. It is widely used in
the plaster scratch coat because of this property. Less

* water istabsorbed from the wall mortar, and the water

is absolr_ll’)‘cd(horc slowly. This results in a better bond
betwee e scratch coat and float coats and a harder,
denser mortar. Plastic cement also is used for wall
mortar because of its greater pldsticity. Less lime is
required in the mjx, and a better control of the setting
“is achieved; however, plastic cement never
should be, used for pure coat. ‘ ’

Lumnite Cement >

Although lumnite is a structural cement, it is not a
portland cement. It is made of different raw materials
and by a different ‘process. Because of its unique
chemical and physical properties, lumnite makes a
concrete mortar that can be used for many special

+ purposes and under conditions where ordinafy con-

crete and mortar cannot be used. Lumnite is a quick
hardcnmg cement. Mortar and concrete made with it _
acquire curing strength within 24 hours of mixing.

Aggregates L ’
To prevent the shrinkage bf mortar during the dry-
ing process, and to make¢ mortar more economical {o o)
.use, materials known as aggregates are added to the

" mix. Sand is the aggregate most gencrally added,

although other matcriel% may be used.
Sand, which is graded from fine to codrse, can be

" obtained by washing and screening spand deposits. It

also is collected by grinding rocks or loosely consoli-
dated sandstones. Sand should be kept free of orgdmc
or deleterious matter that may produce stains in the
joints or affect the setting time of the cement. (See -
American National Standard Specification A108.)
When it is delivered, niqQrtar sand should be clean
and well graded. Care should be taken,to keep it that
way and not to allow dirt and other contaminants to
get into it. River-bed, ocean, or bedch sand should
never be used, because it is ot prOperIy graded, and it

"~ contains ammaland svegetable matter, salt and some-
times soap-like elements, These contaminants will

causc the mortar to disintegrate. An unwashed sand
should never be ,used for tilework. The sand used

" should meet .the ‘standards of ASTM" Specification

~ C-144, .
Vermiculite is a hghtwelght mineral aggtegate that
is formed when the mineral vermiculite, which is a

.~ type of mica, is subjected to high temperatures. The

F- A T &

furnace heat expands the plate-like particles in much
the same way as an atcordton is C)apandcd by drawing
apart the leaves of the bellows,: The final product
weighs only 8 pounds per cubic foot (3.6 KLL\gI‘de
per 0.03 cubic mqtrc) .

Some cutractors haye used vermiculite as a substi-
tute for sand in wall moyhfs Its porous and highly
absorptive qualities prevent tife premature drying out
of the mortar bed, thus ensurmg that the mortar
strength_will be adequate.

Perlite is another lightweight cellular aggregate. It
is formed from volcanic glassthat has been ground to
a fin€ sand and then subjected to high temperatures.
This tends to expand the partlclcs by softening them
sufficiently to permit the cntrapped gases to swell the
perlite several times its natufl size. This lightweight
aggregate has been used successfully by tilesetters in
mortdr mixes to partially or wholly replace‘the sand.
A low-alkali portland cement should be used with
perlite,

Additives .o
Several typestof mortar and’ grout additives are
available for tilework. These should be used only-if
specified and then only in the amounts specified.
The calcium chloride base additives produce a

. denser, more water-resistant mortar and also hasten

the development of maximum mortar strength. They
have a tendency to accelerate the setting of portland
cement. When additives are mixed with grout, a much

. .harder grout is. produced.

Many polyvinyl acetate additives can be used with
portland cement. Each one has a different chemical
structure. These additives increase the resiliency of
the cement and give a greater bond to the mortar
base. When polyvinyl acetate addjmees.are used in the
grout, théy produce a better bond to the tile and give
someaflexibility. , -

The butadiene latex mixes are specially prepared

_to make them compatible with portland cement.

better bond to the backing, and more plastighty to the
mortar. In adgition, when combined with the proper
mixtute of graded sand and portland cement, they
producc a very good thin-set mortar. Added 10 grout
in | the proper proportions, these materials' produce a
much more flexible grout that has greater adhesive-

A

ness to the tile. - f Ty

These additives give greater flexure to thc%ortar, a

Lime : 7
Lime is a cementing agent that provide§ a hl
water retention and plastlc;ty in mortar. The effedt gf

lime crystallwatlon is o increase in the bond strengt

It also gnes greater flexure and sheat to the mortar.
Lime is obtained prmcnpdlly from the burning of
limestone. The limesfone may be calcium carbonate

av
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or magnesium carbonate Magnesrum lime ustrally

has the greater water retention (pIastrcrty)

dn prevrous years most lime used in construction
work was in the form of lime putty, but now it is dried
and bagged. This hydrated lime is chemlcally the
same as lime putty. Only enough water js added to
qurckllme during the manufacturing process to satlsfy ’
its chem}cal -demand. Subsequently, when water is
added drme putty forms. Hydrated lime should con-
_form 1o’ ASTM Specrﬁcatlon C-206 or C-207, Type S,
“which means the lime is hydrated for masonry.

Dry mortar that contains lime has consjderable suc-
tion when itsis brought into contact with wet mortar,;
therefore Irme usually is not included in scratch
coats. ‘

The mortar mix should consist of one part portland
cement, one part lime, and five to seven parts sand.
Because of the plastic properties of various limes and
the different grades of sand, the formula may have to
be varied to obtain a working plasticity. The amount
of lime should be increased or decreased, but the
amount of cement should remain the same.

" Water

Water that is suitable for drinking is not necessarily
the best for mlxmg mortar.. If it contains sugar or
citrates, the water is unsuitable for mixing mortar but
could be ‘suitable for drinking. If the water used to
mix the mortar is taken directly from a supply that is
lntended"for domestic use, thetilesetter may be rea-
sonably sure that it is satisfactory. However, because
water that has been standing in a barrel or other con-
tainer on the job may have been used to wash equip-
ment;-it- should nbt be used for mlxmg mortar

Thm-Settmg Materials

Many new products are being introduced into the
tile industry. Each one is designed to'meet a.specific
need and will do a good job if it is used in the right

To avoid costly failures, the tilesetter or contractor
should obtdin -and study all available information
about any material . before it is used. Particularly
lmportant for the sucggssful use of thin-settifg mate-
rials is their appllcatlon over sound backing. Care
s}lould be taken in the use of the¥g materials for inte-
'rior installations in “wet areas. Furthermore, many of

€ these materrals should not be used for exterior jnstal-

lations or for interior Iocatlons,that might experience

>’__)n:at butldup, such as around ovens.

Dry-Set (Thin-Set) Portland Cement Mortar
Thin-set portland cement mortar is a mixture of

‘cement, sand, and additives to impart water retentivity.
PN LT~

\ .

This mortar is suitable for use over a variety of
surfaces. It-is used ing@ne layer as thin as %, inch (0.2
centlmetre) after tiles are beaten in. It has excellent
water and. impact resistance; and it is water cleanable,
nonflammable, and good for extergor work. Thin-set
mortar requires noe presoaking of the tile. + ~*

. Thin-set portland cement mortar is-available 4s an
unsanded amortar*and as a factory-sanded mortar.
Presanded mortars, ta which only water need be added,
are strongly recommended. Thin-set portland cemént
. mortar is not affected by prolongéd contact with
water, but it does not form a water barrier. It |s
- limited in truing or leveling the work of others to'a
thickness of about Y inch (0 6 cengmetre)

Complete installation and material spe
are contained in ANSI A108.5-1976 and ANSI A118.1-
1976. Specrfrcatlons for conductivé thin-set mortar
are contained in ANS] A108.7-1976 and ANSI A118. 2-
1976.

Latex-Portland Cement Mortar

Latex-portland cement mortar,is a mixture of port-
land cement, sand, and a special latex additjve that is
used as a bond coat for setting.tile.

The uses of latex-portland cement mortar are sim-
ilar to those of thin-set portland cement mortar. It is

* less rigid than. portland-cement mortar. Since latices—

vary, however, the manufacturer’s directions should
be followed carefully. - ‘

When latex- portland cement .mortar_is used to .

install ceramic tile in an area that may not“horough’ly
dry out in use (e.g., swimming pools and gang shaw-
ers), the gompleted installation should be cured for a
minimum of 14 days and be allowed to thoroughly
dry out before being exposed to water. Early expo-
sure inhibits full development of the strength of the
-latex™mortar and increases water sensitivity.
Complet? installation and material specifieations
- are contained in ANS1 A108.5-1976 and ANSI A118.4-

Y

place and in the right way. Among these new products 1976. __bl
are the Dry-Set (thin-set) portland cement mortars, i i .
‘ organic adhesives, latex-based adhesives, and epoxies. , Organic Adhesive . . 2

Organic adhesive is ready tosuse with no further ' .

addition of liquid or powder. This adhesive cures or
sets by evaporation.
Adhesives obviate the soakmg of tile. They are not

generally siitaple for swimming pools or exteriors. . .

They supply .some,flexibility to the tlle facing. Bond
strength Varies greatly among.the numerous brands
available. . .

’Study Assignment
American Nationd! Standard Specification A108.1.

New York: Tile Council of Amenca Inc., 1976. Read ,
entire specification. ~ . | -~
/ 29
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UNIT B — TILE, MATERIALS, AND TOOLS . \\ ©
. - N 1 \
’ Sy - Study Guxdﬂ .
Determine the correct word for each numbered blank in the sentence dnd_yvnte it in the correqundmg
blank at the right. , @ _ ) \
» > . ..‘ i -
1. The type of cement gererally used for setting ceramic tile is Type. 1 _2 cement. L. \;
- . ] 2' \
2. The basic ingredient ‘in most mortar mixes is 3 4 . y - y —
. e : ‘ 3 ~ 4. ;\
3. Plastic cement often is used in scratch coats because‘of" its 5 6 .- : s, (
¢ o o,.’ ) . ' - ’ . g 6. .—\l
' ' -‘ . R * 3 i ;
*.  4..Lumnite cements harden in <_ time than do the portland cements. ~ . 7.
- . . . :\
5 The aggregate most generally used in mortar mixes 1s 8. - : 8
- .. : i
6. The mortar®nix additives that tendto accelerate the setting of portland cement are 9. '
- thoser with a base of _ 9 10 . 0., .
H " - ' '
- ’ [l - ! . . R4 A ‘\ e
7. Lime putty is formed from hydrated lime by adding - 11 1. —“\M
::J : . ) o ' Ko ’ E %
N 8. A(n) _12-°%3 portlarid:cement should be used with perlite. 12. _ﬁL_\_‘ N
R ‘ ' _ ; R R St
9. ngh carly-strength portland cement is used especially in 14 weather. 14,
R D 9 . ' >
10. Regular portlaqd cement is 1S incolor. " 15. -
- c_ 4 . “
* "‘.%‘ ® h . . v ‘\ ° .
4 . 2 . . - . .
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TOPIC 4 — BACKINGS _ < :
This topic’is planned to provide answers to the following questions: . *
e What types of backings are used in the tllesettmg trade? ’ ‘ ’ '

e How is metal lath installed?

< 4

A tile installation is only as sgrong as the base,ar
,, foundation on which it is set. The cause of most tile
failures is the incorrect use of backing materials;
therefore, apprentice tilesetters must know the var-
ious types of building materials that,are atceptable as
backing for mortar qr thin-set materials. Each type of
material has cértain limitations. When tilesetters
understand these limitations, they will-know why a
particular horizontal or vertical surface should be
prepared in a certain way to receive tile; and, as a
result, they will do a better job of tilesetting.

M A N
)

N

AR

2 Backing Materials

1
Many of the materials used in the tilesetting frade
also are us€d in the plastering trade, but they are used
differently. For example, the plastermg trade recom-
mends the use of a “breather™-type asphalt-saturated
paper behind portland cement. The tilesetting trade
recommends the use of ‘a vapor barriér or water-
repellent paper. Tilesetters have found that if the
moisture is held in the cement mortar as long as possi-
ble, the mortar bed has a better chance to cure cor-
rectly, -and-less shrinkage, which could cause hairline
cracks i the tilework; will occur. . -
Wire fabric, metal lath, and reinforcing wire should
conform to the specrflcatlons of the, American Society
for Testing Materials (ASTM). When such materials
meet ASTM standards, they are glven the ASTM
label.
Tie Wire. .jﬁ
Tie wrre should be used on vertlcal surfaces where
. WOod is.-used or where studs are more than 8 inches
" (20.3 Centimetres) on center. Tie wire is 18-gauge gal-
vanized st¢el wire woven 6 to 8 mches(lS 210 20.3 cen-
. trmefres) apart'm a parallel pattern. The lacing of the
" tie wire bétween studs ensures a uniform thickness in

v

’ '*proof”ng papel: that ‘will be applled under the metal
“la h

HE V%Terproof Cleavage Membrane

used dlrectIy over Studding (after tie wire is applied)or,

" yacking that requlres watefproofing.
... 'Such ma rial prevents the mortar bed from drying

t £6

the’ scratch coat and gives a support to the water-

‘thus allow:ng it to cure and to form a

sheet a minimum of 2 inches (5.1

e What types of wire mesh are used by the tilesetter? —

¢
A

strong bond with the tile. The membrane isolates the

tile installation from any movement of the structure.

The scratch coat and setting bed can be applied more -
uniformly when building paper is used.

Sevéral types-of waterproof material have been -
actepted in the .trade. These include 15-pound (7-
kilogram) asphalt-saturated waterproof building felt,
13-pound (6-kilogram) coal-tar-saturated waterproof
building felt, duplex reinforced asphalt paper, and
polythylene sheeting of at least 0.004 inch (0.01 cen-
timetre) nommal thickness. The 15-pound (7-kilogram)’
felt paper is the most widely used A roll of felt paper
contains 324 square feet (30.1 square metres), of which
24 square feet (2.2 square metres) is taken up in the
overlap. .

In accordance with ANSI Specification A108.1, all
ulework must be backed with waterproof building

aper or felt that meets the standards of Federal Spec~
‘ification UU- P536. Each sheet of material should be
free from holes or breaks and should gverlap the next ‘

C/ entimetres).

Paper-Backed Wire . . WM%
R
Paper-backed wn’e is not recomifiended as a‘backw

ing for.ceramic tile. This type of wire has the follow="
mg disadvantages: , e : "4»

. The exposed edges of wire are not wide. enough
to allow for_a Tull mesh wire-to-wire lap This
lap is requlred by Ceratnic Tile Institute stan-
dards, tile" mdustry standards, and burldmg,
codes. The lap,is necessary to prevent cracks in
tile* walls, -

2. When the paper-backed wire must be cut to fit
the wall, the paper and wire both termmate at
‘the same line. When thé cut pieces'are lapped, .
the paper completely separates the two thick- .
nesses of wire, and the necessary wire-to-wiré .,
reinforcing is lacking.

~

Metal Lath
Metal-lath is a,remforcmg material that provrdes a .

Asphalt ﬁurldmg paper or plastrc sheenngshoufd be:  grip for mortar when tiles, are to be set on wood sur~

faces. It usually is not required when files age set on

‘concrete or brick surfaces. , ' \
To prevent rust from forming and rust stains from

bleeding to the surface ofthe tilework, the lath should

. id
‘w . ’ o A

. -

5




LR

be rust mhlbmng (coated with rust- -inhibiting pamt),
copper bearing (containing a small amount of copper),
or galvanized (made from galvanized sheets).

In accordance with ANSI Standard Specification
A108-1, metal lath must conform _to SPR R3-57'and
Federal Specification QQ-B-10lc. “The lath should be
the flat expanded type either painted or galvanized,
and it should weigh not less than 2.5 pounds per
square yard (1.1 kilograms per 0.8 square metre).
Another type of lath that can be used is a welded wire
self-furrmg type consisting of tile-reinforcing mesh
that is 2 by 2.inches (5.1 by 5.1 centimetres) and 14/ 14
galvanized. The followmg types of expanded metal
lath are available: -

Weight per square yard
(0.8 square metre),

Type ‘b, (kg)
Diamond mesh 2.5 (L)
Diamond mesh 3.4 (L.5)
Flat rib 2.8 (1.3) .
Flat rib 3.4 (L5)
% in. (I cm) rib 3.4 (L.5)
% in. {1 ¢m) rib 4.0 (1.8)
Sheet lath 4.5 (2)

Tthe Ceramic Tile Institute Techhical and Job
Problem Committee has inspected a number of jobs
wiere the walls have cracked. Many of these installa-
tions were backed with the paper-backed wire. When
the tile and mortar were removed, the crack was

. determined to be over the unrelnforced joints in the

_ forcement for the backing, 'gf ceramic tile walls should -

paper-backed. wire. -
The American National Standards Institute (ANSI)
tile stafidards for waterproof paper and wire rein-

' be followed. Materials that"should. not be used for tile

backing are flat. rib ‘mietal lath and ‘A-mch (1-

centimetre) rib lath. When tile and mortar were
removed from cracked tile- walls, it was determined

.that the crack followed the indentation made in the

~

- mortar by the rib.

Fasteners - C.

Nails dre the most generalty’ used fasteners for at-,
taching metal lath, wire fabrjc, and wire to wood sur-.
i faces. (See the [ntroduction to Apprenticeship for a

detailed description of the types of nails'ahnd other
fasteners.) The common 4d or 6d box nails usually are
driven three-quarters of their length into the studs.
Once they are driven in at an angle, the nails cin be
bent to secure the metal lath. Blucheads or.lathing
“ nails also are “used as fasteniers for.metal lath.

The lath-should not be fastened too securely to
wood studding. The tilesetter should allow for expan-
_sion or contraction of the building materials.

PN

« not be used to hol

5

Staples can be used to fasten self-furring lath to a
wood surface. Either a staple gun or staple hammer
may be used. The staple should be of a large enough
size to pengtrate the wo\d studs adequately and to
hold the wire- securely

Patented fasteners are used to attach metal lath to *
steel. They are Y driven into prepared holes in the st\eel//

and then expanded to fasten the lath to the steel. Jie
wire can be looped around the metal lath and through
the holes in the steel. The eads ofthe tie wire then can
be secured by twisting. .

Self-drilling or self-tapping “Bugle Head” or “Pan
Head" screws are used to attach metal or wire lath to
steel studs. Wire ties or metal clips also can be used to
make attachments. Screw attachment of the collateral
materials results in construction without holes or per-
forations in the weatherproof protective membrane.
This is desirable where waterproofing is essential.
Because of the rising cost and’ diminishing quality of
construction grade wood framing, steel studs are
heing used more frequently in all kinds of walls and
partitions. Steel stud framing is stable and never
changes its size, shape, or dimegsion after installation.

o
a -

Shrinkage Mesh

Shrinkage mesh is a reinforcing r’aterial ‘that is
suitable for use in mortar beds Tor the installation of
tile on floors,” drainboard decks, counter tops, and.
shower receptors. "The follownng types of mesh are
available:

1. The 2 by 2 inch (5.1 by 5.1 centimetre) welded
wire fabric of }6/16 gauge (weighing 13 pounds
per 100 square feet) (or 6 kilograms per 9 square
metres)  _

2. The 3 by 3.inch (7.6 by 7.6 centimetre) welded
wire fabric of 13/13 gauge (weighing 19 pounds
per 100 square feet) (or,9 kllograms per 9 square

. metres)

3. The 14 by 2 inch (3.8 by 5.1 centlmetre) welded ~
*wire fabric of 16/ 13 gauge (weighing 17!4 pounds
per 100 square feet) (or 8 kllograms per 9 square
metres) .

4. Either the first or. the third of the above in the
self-furring type

All of these wire fabric meshes ar¢ usable for drain-

board work. They are manufactured in a number of
different"widths to fit standard or wide drainboards.
Only a minimum of matetial has to be trimmed off.

The reinforcing metal must be applled with a lap of

" one full mesh to ensure wire-to-wire contact. The -

relnforcmg wire should.be positioned in the approxi-

".mate centér of the mortar bed by the use of spots of

mortar. These spots of mortar are positioned before
the reinforcing wire ig laid out. Forelgn objects should
the wire in the center of the

e
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mortar-setting bed. The reinforcing wire_should®be

kept. 1 to 2. inches (2. 5to 5 l cenumetres) from any
vertical sutface.

Both' the 2 by 2 inch (5.1 by 5.1 centlmetre) and the

1% by 2 inch (3.8 by 5.1 centimetre) wire neshes have

“ been used successfully for wall work in place of metal

lath. Furring nails ought to be uised over both wood
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studs and solid backing; otherwise, the self-furring
type mcsh should be used.
. - Study Assignment
American National Standard Specification A 108.
Read specifications for metal lath, waterproof cleav-
age membrane, and building paper.
' -
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L Study Guide

Determine the corrcct word for each numbered blank in thc sentence, and wrltc |t in the corresponding
blank at the right. -
1. The _1_ -pound asphalt-saturated waterproof building felt is a suitable vapor
barrier. : - a )

2. When waterprooﬁng is required, 2 building paper or plastic sheeting should be
used.
Ny ] ' . > iy '

3. The,shrinkage of mortar may cause 3 cracks in the tilework.

A
°

44 If water is held in the mortar as long as possible, the mortar bed has a better chance
to _4 properly.

. The-tilesetter should use _5 -repellent paper as a backing for tilework.

A% »

. The roci.nforcing wire should be placed in the approximate _6 of the mortar bed.

Reinforcing wire floors must be™_7  one full mesh.

: ' ~ .

. Welded wire “fabric mcasu[in‘g _8 inches in a 16/16 gauge may be used as a

. reinforcing material for counter tops. - .

9. A'staple gun can be ‘used-to fasten-lath to’_9” surfaces.
i

10. Sheets of waterproof building paper-should ovcflap at least 10 inches.
\ - . L4
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-UNIT B.— TILE, MATERIALS, AND TOOLS :

»

.

~=-TOPIC & — LAYOUT AND LEVELING fooLs . . . . R

Thistopic is planned to provide answers tJ the following questions: A
T p o p gq

~ * What tools are used to lay out tilework? ~ °
. © ¢ How is the steel square used? h '
¢ How “dre leveling tools used? . -

.* . . .
Although a number of tools required by the tileset:

ter already have been discussed in the Introduction 1o « Theé, steel squark is one of the most important tile- ¢

* Apprenticeship, their uses in setting tile often are spe- setting tools (Fig. B-11). The large arm of the square
cialized. In this topic°thé discussion is limited to tht 2 inches (5.1 centimetres) wide and 24 inches (61 -

tools used by tilesctters in laying.out their work and in centimetres) long and is called the body or blade. The
ensuring that it isalevel. ; \ .

- -

Steel Square

» ’

S AR e g,

g M Fer 2
o M7,

. . ) -
: ' *Layout Tools

The most frequently used layout tools are the chalk
. line, measuring tape. story pole, and framing square.

MET ARSIy

T ° 4

Lines : ’ ‘ ‘ o

S . The thalk line, such as the one discussedin the
Introduction 10 Apprenticeship, has a variety of uses.
The tilesetter uses it for laying down working lines.
finish lines, plumb lines, and level lines. .The metal

= -~ case for enclosing the line will hold an ample supply
of chalk and will keep the line clean.

The mason’sdine or plain line is useful in lining up

[ 3

A
the faces of the floating rods on long walls or flgots, It .- * Fig. B-11. Steel square
also is used in setting lines in the layout of designs and ' .
quarry tile. The preferred cord for a mason's line-is  gmaller arm is at a 90-degree angle to the blade and is
made of nylon. N . 1Y4inches (3.8 centimetres) wide and 16 inches (40.6
. ) ..~ - centimetres) long; it is called the tongue. The point
Measum.:g Tap‘e o X .. where the outside edges of the blade and tongue join
The tilesetter will find that the measuring tape 1S s called the heel. The surface,with the manufacturer’s
also an invaluable help in squaring and paralleling name is called the face; the opposite surface is called =~
.. (Fig. B-10). The steel tape is*preferred. ~ . thé back. . '
IR ' - The tilesetter can use a steel square to lay out any . ~
.angle shown in the following table:
T, ngle, ) ’ ) Distance, ‘ ' g
© “degrees ' inches (centimetres) .*
o5 1 Y6 (2.7) :
10 S (53 -
IR S 3, (8.2)
S 20 4% - (LD
SRR 17 43y, (12.7) = -
. 25¢ e 5% (14.2) .
. 30 - 6% (17.6). ‘
y 35 Lo 813, " (214) .
- 40 .- 0%, . . (25.6) o
.45 ¢ 12 . (305 . o
o TS50 L 14 363 .,
DA ‘e - A8 S0
i B .55 17Y%, 943.5) -
.\ Fig. B-10. Measuring, tape , 60 . 20%,, . (52.8) )

-
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. To draw any angle, the tilesetter should place a
point at the ‘12-inch (30.5-tentimetre) mark on the
~tongue and another point at the distance in inches.on
:the blade as shown in the table for the desired angle.
* In the following illustration, point A is marked at
12 inches {30.5 centimetres) on the tongue, and point
-B.is marked at 4%, inches (12.7 centimetres) on the
blade. Angle BAC is 22! degrees. - )

anwde
L

22%°

12 . (30.5 cm)

4 f

Dividing a space between two lines. To divide a
", "space between two parallel lines with measurement in
“ inches and fractions of an inch into the required equal
. spaces, lay the blade of the square diagopally across
. the space to an easily divisible'number, so that the
. distance will divide evenly on the inch marks into the
oy - desired number of .spaces; then, shift. the square to

illustrati\on.)
1 he ’
* Pt . .

' /N3 i (76 cm) /\s in (7.6 cm)
: N\ 6 in. ' N 6.
“ /\\‘5'2 °'"//\\ {15.2 cm)
) .l AN 12 in
/e/ : \-.X\aﬁz’m/(aos cm)\

e

)

(305 cm)

': \\ 18 . (457 cm)\<\
N

18 in. (45.7 cm) /

‘99, (243

S,

)
’

Finding _!he‘gt'e'mer of a circle. The steel square and
straightedge can be used-to find the center of a circle.
See:thesaccompanying illustration.) The procedure is
as follows: v B
‘ »Ta'ce_ the-heel of the square on the exact center
“-of the straightedge. . T ‘
;' Draw-a sharp.line along the blade,

hift. the sffaightedge to another position as

shown in’the drawing. ,

Fal - ) f - -+ Ay

o

4.

) Drawing a _,?cmagon. A penfégdn can be con-
structed as follo

Repeat steps 1 and 2. The center of the circle will
be where the two lines intérsect.

‘ ' 9

ws (see followingyillustra'tio ):

Draw line YY as shown in ¢he illustratton.
Apply the square’ with the 8-inch (20.3-centimetre)
mark on the tongue and thee¢ll-inch (27.9-
centimetre) mark on the blade in alignment with
YY. = -
DrawAB and AC each as.l\)ng"as“ one side’of the
proposed pentagon, - - = * o .
Find the centers of AB and AC, a#d epply the
square, bringing the heel to the center points as
shown by squares 3 and 4. These squares inter-
sect at 0, which is the center of the circle within
which the laying out ofsthe.pentagon can be *
completgd: Where this circle $rosses the outside
edges “ofsthe blades of squares*3 and 4 arg,the
two remaining poiiits of the pkntagon, ,
Draw lines BD, DE, and EC to, compléte the
pentago’n. ®
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~  Bisecting an angle. A steel square can be used to

bisect an angle as shown ifrthe accompanying illustraz
tion, The procedure is as follows:

I. Lay squfre so that the same number is on the
tongue andblade at the points where they cross
OA and 'OB. .

_2; Draw line OC through the heel of the square.
Line OC bisects angle: AOB. - .

1210 (305 cm) +
C

12 1n {305 cm)

A

-Angle Divider

The angle divider is used by the tilesetter to deter-
mine the degree of an angle to cut (Fig. B-12). 1t is

used for fitting trim, moldings, and floors into
corners. A corner angle is measured by adjusting the *

divider tofit the corner. '

a

T-Beve] .

" The T-bevel js used to lay out angles up to 180
“degrees (Fig. B313). When the bladé has been set to
the desired angle, it is secured with a locking device
_on the handle. The blade does not ‘have graduations
indicated, and a pratractor is needed for setting the
blade unless the T-bevel is being used merely fo
tramsfer an an$lé from one piece, ofévork to another.

. a o

Fig. B-12, Angle divider '’

-
-
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Compass Scribe \x . ? .

) £
* The compass scribe, which_ is also called a wing
divider, can be used for fitting to an irregular surface, o
such as a brick wall, stone wall, or wood molding.
The tilesetter can use this tool to transfer the irregular
shape of the surface to the tile that is to fit against it.

Dividers T ' . .

When dividers are set to a given dimension, a given
number of spaces can be stepped off without laying °
out the tile. In other words, by setting the dividers to .
the width of the individual tiles, the tilesetter can step
off the space to be occupied: by each tile.

Combination Square

The combination square is a small square with an
adjustable head and a blade that is usually 1 by 12
inches (2.5 by 30.5 centimetres). It is used on jobs
where a large square is not suitable (Fig. B-14).

¢

Trammel Bar

A trammél bar, which is easy to construct, is more,
accurate than many other layout tuoals (Fig. B-15). 1t
is used to erect perpendicular lines and to bisect -
angles. The tilesetter can make a trammel bar from a
stick of a size that is suitable for the.particular job. .A-
enotch is cut at one end, and a line is drawn down the
genter of the bar. From the point of the notch, a mea-
surement should be made along the cénterlin® the
distance of the desired radius. At this poinf, which is
used as thélcenter, a nail should be driven. pencil is
secured in the notch. ' ‘

-

k-2




N

& -
Story Pole ' .
The story pole if used to measure an area in tile unit

sizes to determing the size of cuts so as to install tile to
give the most pléasing appearancg. It is also an impor-
tant help in stdirway construction. More information
on the story poleis‘presented in Unit E, Topic 15. The
use of a stgry pole is demonstrated in, Fig. B-16.

Fig. B-16. Tilesetter using a story pole

e

: " Leveling Tools

The tilesetter must learn how to use leveling tools
accurately. S

-

Spirit Level

The spirit level is used by the tilesetter for small or

close work and wall and floor work (Fig. B>17). When
it is'used with the stra:ghtcdgc it ean serve to level or

~ plumb certain surfaces or work, such as the floating

strips on walls and floors and the screed strips on_

.horizontal surfaces. The 12, 24, and 48 inch (30, 69,
and 120 centimetre) spirit levels are gcncrally the most
useful for the tilesetter. .

Caution ‘sifould be exercised in purchasing a spirit
level, because not all levels are accurate. When a level
is bcmg tested for accuracy, ‘it should be placed
agamst a surface that is known to be plumb or level:
Each bubble.should be checked, and the level should
be reversed'to sec if the bubbles are centered. Because
aluminum occasionally warps in manufacture, the
sides of the level should be checked to ensure that
thcy are trdc K

~ . -

,Wat‘er Level
.The water Ievel is a piece of clear plastic hose % to

.

4 inch (I to 1.3 centimetres) in diameter and usually -

about 50 feét (15 metres) in length (Fig. B-18). It is
filled with water, from which all air must be removed. -
Air bubbles in the hose compress when-The level is
Jused. This may cause a false reading. The best way to-»
- remove the air is to siphon the water into the hose, |
 letting it run until no more bubbles are seen at the
lower end of the siphon. Foreign partlclcs also should”
- be removed. !

The water level may be checked to seeifit 1 is true by
placmg the two ends together. If he level is true, the
top-of the water will be at the samelevel on both ends.
If the level is nbt the same, an air bubble is in the’
hose. The bubble can be remo ed by snphonmg
" through dgain. ¢

As the water level is moved from ark to mark, thc
ends of the hose should be plugged with the fingers t6,
ensure that no loss of water occurs.'When marks are
being established, then and only thén are the ends of
the hose left open.

The top of the water,in the hose has a slightly con-
cave shape. The reading may be takepleither from the:
high point_or from the low point, although the read--
ing from the high point is far more edsily scen. When,
two tilesetters are. using the water level and moving,
.from mark to mark, tliey should be sure they are both
taking the.reading from either the high point or the
low poijnt. Because a difference of about Y% inch (0.3-
centimefre) exists between the two poi;ns, the reading

: ;——_4' 4
=72 =
< 7/

-
‘.

Fig. B-18. Water level

. .

would be inaccutate if the hlgh pomt were uscdmy

one tilesetter and the.low point by the other. i

.

Yarticular, caumon should be used in handhng,thc
water level outdoors If one end of the water level is,
under The hot sun” and the other is in the shade, the
water in the hot end will expand and rise to cause an
error in reading of up to ' inch’(1.3 centimetres). To
avoid, this, the hose should not be left partly in the sun
and* partly in the shade for any length of time. If’
points must be marked, they should be marked
quickly. before the water has a chance to heat uneven-
y. If any doubt exists,. the water level should be
checked both during and aftef use.

%

Yo




As a rule, the general contractor uses thé builder’s
transit to furmsh grade marks- throughout the job for
the various cFafts. Tilesetters should establish their
firstwater Jevel mark from the grade mark.

*ﬁ‘fl .
One-Person Water Level

2

Tl one-person water level is accurate if it is oper-
ated correctly. It consists of a container (preferably
clear) to act as a reservoir for the water and cleir
plastic tubing or a watef hose with a 6-inch (15-
centimetre)-glass tube inserted in _one end.

Manufactured watet levels that can be operated by
qne person, are available, but one can be made nex- .,
pensively and with little effort (Fig. B-19). The proce-
dure for filling and using the one-person water level is
as follows: P

»

. Secure onk énd of the hose near thesbottom of
the container so that it will not move while you
are working with the level around the walls.
Fill the container with water. \
Syphon water out the other nd of the hose,
which must be lower than the reservoir. When
all air bubbles are gone, plug the hose or glass
tube, and raise it to the level of the reservolr
- The level is now ready to use.
4. Establish bench mark A on the wall. ThlS mark
is level with water at B in the container. Make
» mark on plastlc hose or tube with masklng tape.
5. Bench mark A can be transferred "dround the
room Be sure a finger is held.gver th@open}’end
‘of ‘the hose when you are rsio;,\gmg it from one
.mark to-anether. If water - is 185t from the hose,

w

reservoir. A- previousiy éstahlrshed Ztade mark

adjusted to that mark ¢

o ,

. A
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PLASTIC HOSE

the . procegyte, will have tq be repeated, gn(f' a“
- * mw level mark wilichave;to Qgﬁstﬁbllshed atthe 2
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Straightedge :
The stralghtedge is made ofllghtwelght wood, usu-

ally 7 by 4 inches (2'by 10 centimetres) (Fig. B-20). Its .

length varies from 2 to. 10 fget (0.6 to 3 metres). It is
used with the spirit 1€0el to plumb and level float
+ strips and also to float and stralghten mortar beds. It

¢+ may be used as’a story pole, in which case the tile sizes

and their spacings are marked on the straightedge.

Featheredge -0 ) S

The featheredge ‘is made of-wood, dluminum, or
. magnesium (Fig. B-21). It is used to~stra|ghten mortar
beds. This lightweight straightedge i is manufacture’d n

a variety of lengths and shapes.

Plumb Bob - . .2

S .

The plumb bob is an accurate tool for mdlcatmg a

* vertical direction (Fig. B-22). A chalk line is tied to

2

the hole in the center of the cap on the bob antd+then
fastened at the ceiling helght so that the plumb bob
extends tJ" the floor levél butddoes not touch it. A
'reading is then made with"a ru rallel to the string.

-

'a/Flg 8-21 Magnes:um . ’
alloy featheredge -Fig. B-22. P_Iurnb bob

-
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Determme the corrett *word fof each numbered blank in the sentence, and write it inthe corresponding

blarik.at the right. -~ PN " . . o

1. The Al 2 s used in place of the framing square for small jobs. - | D P

N 1. \ I " ’ 2. —'/_-
- ) ' . ‘.‘ [ 4 > . &
2. To determine the degree of angleto cut tile trim that is to be fitted into a corner, 3o "
a(n) _3 .4 is used.. . . ) 4. ° , ,
3. The preferred cord for a mason’s lme is'made of _§ . ” . ’ 5. b
(f" v ¢ - i - -
4. The plumb bob is an accurate tool for indicating a(n) 6 dlrectron i 6. .
5. 1f air -bubbles are left in a water level hose, they may gwe a(n) 7 ‘reading. I , _
. \ . -
6. Water level rcadmgs may be taken from either_the high point or low point, but 8. ’
< ‘generally the most satisfactory are those that aré taken from the _§ pomt e -
N * . | IR , .

7. The tllesetter establishes the first water level mark frorh the _9_ marks furmshed by 9.

N the general contractor. ... - Y . oo’ - . S

8. Tha 10 11 can be used for fitting to an irregular surface. o 10.

T B B ' ST .

9. A straightedge may be used as a .12 pgl)le. .. - 12,

N “~> . :

‘ N d " .
#10. Two parts of a steel square are the 13 .and 14 . K T — L
T ' : o o e . 4 .

4H. The lS_‘\is\‘\the smaller arm-of the steel square.y - ' .15
12. The length of the blade of a steel square is 16 — ool6
"13 The 17“ 7>, of the steel square has the manufacturer’s name mscrlbed ' 7, —
. L, .
‘4. The open. end of the water level must-be I8 while the level is ‘being moved from 18.
- one level mark to\another ‘ ' . -t
‘ 15, A new 19 20 must h\e estabhshe;d at the reservorr if water is lost from the hose 19, -
" of a one-person water level. , 20 -,
D . - \ . ’\L
. .o ,
i R 2% e »
L .ooug “
, ‘A‘ v
Iy »:" [}
. &
> v . . - - oo
- ‘ .o - C
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UNIT B —S“TILE,' MATERIALS,

AND TOOLS -
TOPIC 6 — CUTTING AN'p DRILLING TOOLS

This topic is planned to pgovrde answers o the followmg questions:

e What cuttmg tools are used in setting tiles?

® What dl:llhng .tools are used by tilesetters?

~ : 4 -~ 2

1,

Good tilemrs are recogn_ized not only by their

tilesetters should exereise good judgment in
_'purchasing tools. They should ac d&t.'only tools of the
highest quality, and they should®have a sufficient

number of therh to do the tilework at hand. :

DN

Cuttmg Tools . .,
Varlous kinds of cutting toolqsérc used in the trade.

Tile Cutter .

The tile cutter is one of the most efficient and eco-
_nomical tools in the tilesetting trade (Fig. B-23). A
popular model is the hand-drawn tile cutting board
that is adjustable. it has a hardened steel scoring
wheel (similar to that used to score glass) or a
tungsten-carbide-tipped scoring wheel. The wheel
moves back and forth as the cut is, made on the tile.
_The breakmg bar, which is fitted above a rlb in the

¥ ST oy ) -
mic' mosaic ‘and large thin
. LR N h

:

~ 2

cegt{’er of the cutter, is used to exert pressure over the
to break the scored tile. Different sizes are avall—
able for cutting sheets of.ceramic mosaic or ceramic
veneer“tiles (Figs. B-24 through B-26). .

Chipping Hammer
’. The chippi-ng hammer is a lightweight hammer that

. comes in a variety of sizes (Fig. B-27). The head and

back can be capped with tungsten carbide for durabil-

_ ity. Itis used by the tllesetter to chlp excess material

from the backs and edges of wall and quarry tiles, thus

, reduting the amount of grinding work necessary to

-smooth a cut.

~

Handsaw "

The handsaw is used to cut float strips and straight-
edges to desired lengths (Fig. B- -28). It also is used/to
cut gauges for floating mortar. A crosscut saw with
eight teeth to the inch will prove to be the handiest for
the tilesetter. A piece of slotted wood placéd, over the

Frg 8-26 Tile cuttar for tllos up to 16 mchaSo(40 6 con- v e

trmatres) in width -
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teeth protects the cuttmg edge from damage when it is
carried 1{1 the todlbox. Occasional application of a
light oil ‘or parafﬁn protects the blade from rust.

. When the\blade is ﬁbmcated the saw lS easrer to use,
\be more accurate,

and it wil

<

L4
t

- - T . ]
should be so constructed that it protects the user’s
hand from possible shattering of the blade.

Rod Saw

The rod saw is one of thq-newest tools used in the
cutting of tile (Fig. B-30). It is a steel rod approxi-
mately % inch (0.3 centinietre) in diameter, The rod

" has-tungsten .carbide particles embedded in the sur-

face. Any regular hacksaxv frame can be used to-hold -
‘ the rod. The rod saw is uséd to cut circles or 1rrcgular

curves in tile. ) i
\ , ‘v'
Chlsel . R . .

The chisel commonly used by tllesetters isa patch-
ing chisel'that is' ¥4 to Y5 inch (0.6 to 1.3 centlmetres) in
diameter and 6 inches (15.2 centimetres) in length
(Fig. B—3l) It is used to chip dried mortar, cut quarry
“tile, cut certam vitreous caps, and break scored tile.
The tip.is made of tungsten carbide for. durabllrty
Chisels should always be kept sharp, and the end that
is hammered on should be kept free of burrs. When a

. chisel has burrs, chips of steel can break off and i lnjure
someone ¥ ;
¢

th

L T ( - Nlppers } o

Lot Fig. 3'28-?8'ndsaw
Grout Saw {_ LT ) : %

The grout saw is a. saw—toothed carbide steel blade
mounted 6n a wooden "handle (Flg B-29). It is used to
“remove old grout, It also is used‘in patching work.
Care should be used as it can easily damage adjacent
tiles. The carbide steel blade is brittle, and it will shat-
ter if it is dropped or-abused. On the front of the saw
blade .is_a spring steel tip. This is used for scraping
. grout’out of corners ‘where the saw blade cafinot
reach '

Hacksaw~ . ‘ . .

The hacksaw is used tof;:sﬁ%t metal towel bars to the
desired lengths and to remove any metal that inter-
feres w1th the correct installation of tile. The handle

ON.

. . .
) L . . .

- Two sizes of mppers or biters are pieferred by the
tlleset{er (Fig.- B-32). The 8-inch (20.3-centimetre)
nippers are used for inside curves, and the 10-inch
(25.4-centimetre) nippers_are used for stralght cuts

i that cannot be made with the tile cutter. These tools
usually are /hpped with tungsten carbide.
éramic mosaic cutters are a specialized form of
mppers with a smaller bite and greater leverage. They
are effective- when used on hard tile.
Tin. Snips - p ' .

A good p‘aqr of tin snips is needed to cut metal lath.

and remforcmg wire (Fig. B-33). Investmg in quality

.. tools’is particularly important with tin snips. Cheap
_snips will warp, bend, and chip. In addition, snips .
- shduld not be used to cut nails or other items that they

are not designed to cut, “because doing so will damage
even those_of the highest quality.

H
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Rubvbing Stone ’

Carborundum rubbing stones are*used to smooth
the rough edges of cut tile (Fig. B-34). They range in
size from 60-grit for coarse grinding to 80-grit for fine
rubbing. When they are not being used, the stones

“should 'be placed in a pail of water rather than left
wher¢ they might be knocked off and broken.

s
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Portable Electric Saw

Power tools generally are furnished by the contrac- **
tor, so the tilesetter does not have to purchase them.
However, these tools are expensive and their incorrect,
use may result in costly repair or replacement. Because
they are ‘used so often, the hazards associated with
handling them are often overlooked. Every apprentice
should seriously study and follow all safety regulations.

The portable electric saw is an important tilesetting _
tool in repair and remodeling work (Fig. B#5). On
quarry floors where joints are to be regrouted, the
tilesetter can use the saw equipped with a nylon blade
that is impregnated with Ca;b/orundum This saw can
bé used to remove-old grout or sections of cracked
tile. A rake lifie on’stairs can be cut with this tool by

“fastening a straightedge to the wall and moving the
nylon blade against this guide to cut a straight line.

Electric Table Sav;'

One of the most useful power'tools in the tilesetting
trade i§ the electric table saw (Fig. B-36). Its use
ensures accuragy on miters, small {fner-type cuts, and
vitreous trimmers. .o :
» The types of blades that are a ilable include the
diamond-bonded steel rim for wé{ cutting and the
Carberundum-impregnated fabric wheel for dry cut-
"ting. Diamond blades are made of steel, with the outer, Vol
Tim impregnated with chjps of commercial diamond. -~ ..
Coolant water flows-upon the wheel as it turns-at *
. about 3,000 xpm. This type of cutting whee] is not

*. particularly dangerous, béeause. it has a smooth cut-

< ting edge; however, ¢aution should be observed when
any power tool is being used. : .
Blades made of .Carborundum break easily and are
regarded as.unsatisfactory for general use in%the tile
indystry. They are used mostly foT<gutting pricks and
soft patio tilé._Goggles.angfﬁfé:sg«irators should’be worn - .
when dry Carborundum iggls are used. ,.
Care should be taken,not#d jam tile into the blade.
. This abuse could cause the. wheel tb.tWist or warp,

. thereby rendering it useless’

ki3
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! Fig. B-36. Electric table saw
- x
i

‘
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Drilling Tools

)

I'he titesetter will haye to learn to use both hand
dulls and portable clgetnie dnils.

5
. [§

Hand Drill x

The hand drill is used to drill holes m tile and mor-
tgr for installing’certain fixtures that are fastened with
screws or bolts (Fig. B-37) The dnll bits usually are
tipped with tungsten carbide *to make them more
durable. __— s

oo : %¥
- Portable Electric-Drill - .
- The portable clectric dnll is needed by the tilesetter
l\ to hapg fixtures and acgessorigs (Fig, B-38) Bits with
carbide tips are best for drithing. If they are not avail-
* able, high-speed bits may be used. The bit is sharp-
\ [ - -

prs

ERIC

Aruitoxt provided by Eic:

.
ened to the same cutting edge as that of the cold
chisel and then ground t6 a V on two sides, with one
point a little longer than the other, A bit sharpened
this way can be used on any masonry work.

Drill Bit ' . .

When holes are To be drilled through n.msonr)f con-
crete, tile, or marble, a tungsteh carbide masonry drill
bit should be useéd (Fig. B-39%. 1t is used only with
clectrice-drills and only at low speeds.




Determine the correct ‘word for each numbered blank in the sentence, and write it in

g blank at the right. \
? ( L ‘ . T N .

. I. The most useful- handsaw for tilesetters is the” | with 2 teeth to the inch. L .
’. + . . . — -_ . . . 2- v .
R ‘ . > - 1
‘ 2. The tilesetter uses the _3_ to cut metal towel bars. o | - -
T - ’ ~ o
a 3. To chip excess material from the back of wall and quarry tile, the til&8&gtter uses a(n) 4. .
o 4 2. A ” ’ - R S
‘ 4. -The most popular wheels R)r the tile cutter are hardened steel or tungsten- 6 6. — .. .‘
) o upped wheels, e 1 ‘ -
5. A __7_ 8 masonry driil should be uséd to-drill through marble. ° 7. . B
[ 3 . ) . e *§‘A N .
3o . . y “gee kd V5 ~t - ’ 0 -
«- " 6. Bits with 9 tips arc best for drilling. J o 9 g
- >
S 7. The portable electric saw is often used in 10 and 11 work. -10.. ;i T
! . . . .
L 8. Carborundum blades are used mostly for cutting 12" and soft . 13 tile. « A2 _l‘_ :
D - ~ B K N
. N » 2 . . - . . -
"9. The preferred size for nippers that are to be used for msrde curves is the 14 inch 14, .
size.® -
. i / "t . RE 3 . i
10. The coolant uséd with the diamond bladg on an electric table saw is 15+ B, - =
» S -
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ThlS topic is planned to provide answers to the foIlowrng questlons

¢ *What mortdr tools are "used by the tilesetter?.
-~ © What special tools are ‘needed in tilesetting?
> e What care do the tllesetters tools' require? >

d
»*

i
The ttlesettegs most. rmportant tools are the ones
*used for miking, handlifg, and applying mortar,
which is the base material used for making tile instal-
lations. This" top*c deals with this group of tools and™
also*with those tools that have a specrallzed use in the
- trade (Fig. B 40)

- -.Mortar -Tools

-

Each tool that the tilesetter uses wrll be discussed
lndlwdually . ) o “

Pomtmg Trowel o <

The porntlng trowel or pointer is probably’the most,
-essentlal tool in the trade (Fig. B-41). It comes in sizes

ranging from 4to 7 inches (10.2 to 17.8 centimetres) in
length, but the 6-inch (15. 2-centimetre) trowel is the

most popular. The tilésetter uses this trowel in every:

phase of the work, especially for steaightening'tiles qn
walls and floars,“marking floated surfaces, ﬁllmg
small depressions on ﬂoat coats, butterlng tiles and

.trim work,ang placing mortar in areas that are too
_small*for the flat trowel..

\

The .butt of the handle is used for tapplng in tlles

B that dre not on a trué plane’ with .the~rest of the
tilework,

«The trowel’s fiat workxng surface must be protected.

"The\tll@setfer shou.ld no¢ use it to pry-or chop hard-
. ened materlals such as’ concrete ‘or plaster. ¢

Flat Trowel

The flat trowel is used in conJunctlon wnth the hawk
for the transferring of mortar from the mortarboard

- to.the wall or to other vertical surfaces (Fig. B-41). It

’

is frequently used for spreading pure cement on the. .
finished float coat. The flat trowel alsois used for:
spreading mortar on floor surfaces befote tiles dre set’
H [
Butteripg. Trowel : ‘
The blade of the-buttering trowel is 4l inches (11.4°
centimetres) wide and 7 inches (17.8 centimeétres) long

(Flg B-41). It is used’in butterlng pure cement to tile, -

" a"method cemmonly used in the east®rn states. ThlS )

-

trowel is more efficient than the pointer for working
on the larger and heavier tiles because more weight.
can be placéd on it. . \ i

Brick Trowel - - ‘ . .

¢ The brick trowel is larger than the buttering trowel
(Flg B-41). The most popular size used by tilesetters
1s 5 inches (12.7 centimetres) wide and l | inches (27.9
centlmetres) long. It is used when any preparatory
. brick ‘work has to be done. Some tilesetters use it for
quarry and terra cotta tllework _lts greater sur ace *
and welght are advantageous in_the buttering and tap-
plng in of the larger tiles. .o N

Gaugmg 'I‘rowel »

The gauglng trowel is darger than the porntmg
trowel but smaller than the buttering trowel (Fig. B-
41). Tllesetters\prefer the 3% by 7 inch (8 3 by 17.8:
centlmetne) Slze .o . \

Rubber Trowel - T .

The rubber troWel used for groutlngls a nonporous
9ynthet|c-rubber-faced float that is mounted on an
aluminum back with a wood handle (Frg B-42). This

. trowel is, used to force material deep into tile Jomts

and_ to re:move excess materlal for*a perfect flmsh

Hawk . : .

Hawks range in size from 10 to 14 inches~(25.4 to
35.6 centlmetres) squa‘re, but tilesetters generally
“prefer the 1l-inch (27. 9-centlmetre) square (Fig. B-
43),- Most hawks are made of aluminum, with a
wooden handle at the center. A rubber pad fits over
the l!l ndle arid covers that portion of the metal hawk

£,
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. Fig. B-41. Trowels
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.. ~that "Would goe inl contact with the hand. The hawk
... .should not be held with a hand.that is'wet or cover
. oWith fime or mortar. - . "

Wood Float” =~ _ I
W‘ Thé \ygod"floéit is sometimes used in place of the

“flat trowel for floating mortar (Fig. B-44), It is good

_ handle about 5% feet (1.7 metres) in length, The hoe

/for.smoothing,small irregulafities left.on_ the mortar . -

bed, working the surface ofithe mortar before“trowel-
g.on the pure coat, or compacting floor and deck .

£, ’
Ao
-

The mortar hioe is used for hand-mixing mortar -

A
£

“B:45): The best type hd§a perforated blade and a

.

" Fig. B-45. Mortar hoe

- -

should be kept clean and,free of all mortar so it can be-
‘pushed.and pulled easily through a box of mortar.

»

Mortarboard N

N The m'ortartig;%rdlis used as a table to hold mortar
~ (Fig. B-46). It is usually 30 inches (76.2 centimetres)
square. ™ » ’

o

PRI G

_Bucket N

, ‘The bucket used by the tilesetter is gehérgliy made,
of galvanized miefaly but it is also available in wood
and plastic. The’%ﬂ;guart (11.4-litre) size is the most = ¢

practical and is the:size referred to in mgst specifications. B
e i . - ~ o o :

T

- 4

Most mortar mixers are driven by gasolinercofn%us-‘ ]
tion engines of !4 harsepower or greater, depending
on the type of sack mix (Fig. B-47); Electrically driven -
mixXers_are ysed when small batches, of mortar are
needed. The quality. of machine-mixed mortar faf
exceeds that of handmixed mortar, b

Moi;tar Mixer =~ 2 .

Mortar' Pumping Machine ' ‘ ) .
The mortar puinping machine is used With the mor-.
tar mixer (Fig. B:48). Mixed mgqtar is poured into the
<hopper;Zind a pneumatic, gun forces the mortar
thirough a.hose. The mortdr can be delivered through
the hose to tilesetters working as high as 13 stories
aboye the street, Asbestos.fines are added to the mor-

3y
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~ tar as"a bonder so that the mortar in the hose will nat
« separate. The plastering gun can be used on the hose,
and the hose can be used as a hoist.

. Special Tools

Spectalized hand tools enablé thedtilesétter to per-
form a particular job more cfﬂcncntly. ‘
N Y
Metal Quarry Tile Rack . )
Metal quarry tile racks are available-in many pat-
terns, and they can be made to order for special pat-
terns (Fl{, B-49). They are used to maintain the same
width bctwecn the quarry ulcs

“Aluminum Maiker .
. . . . . ~

The aluminunm marker is used for marking tiles for "
irregular cuts. It must be made from soft aluminum

Seribe / (

« * Anothey tool used for markmg tiles for lrrcgular
- cuts is the tile scribe (Fig. B-50). It is made of steel and
weighs approximately | ounce (28 grams).

Floatmg Strip ' v -~ |

The floating strip is a wood strip dpproxxmdulv L

+ by 1'% inches (0.6 by 3.8 centimetres), cut to any

desired length (Fig. B-51). It is a useful tool for the

tilesetter when the plane of” thc‘sulmz, bed is being-
established.

Beating Block . ’ .

~ . -
The beating or smoothing block is apprommatcly 4
-~ by 14 inches (10.2 by 35.6 centimetres)y in size (Fig. -
~ B-52). 1t should be made of hardwood, such as maple,
which does got warp readily, Theblock is used by the
tilesetter to beat in the lilcs\so that they will be set
permanently and will be flush with each other.
& - Scratcher '
The tile scratcher or scarifier is used to roughen the
scratch coat so that a sallsfdclor) key will be provided
r the float coat (Fig. B-53). Itis usually a 4 by Sinch
"(M1.2 by 12.7 centimetre) piece of metal with notches
on_one_edge.-Some--tHesetters—make-their dwn from 2° X
metal lath or by driving nails through wood sq that .
_ they protrude enough to give a séries of sharp points. »
Rubber Mallet -~ ' ' >

The rubber mallet is uscful in setting large tiles that
require considerable weight exerted on them (Fig. B-
54). It does not splinter or wear out the straightedges

or beating blocks when used on them.

.

Kneeling Board. . v

v

- Kneeling boards usually are made of %Zinch (

o )

- ccnumetrc) plywood and are 30 to 36 inches (76.2 to .
91.4 centimetres) long and 12 to 15 inches (30.5 to 38.J
| ccnllmelrcs) wide (Fig. B-55). Only boards that are _
\ arped, straight, and clean should be used. The
tilesefter walks and kneels on them while installing
floar tile. .
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’ Fig. B-55. Kneelmg boards

Scrub Brush

A scrub brush is used tg remove $xcess mortar ffom
the joints and the face ®f the tile (Fig. B-56). The
preferred size is approximately 2% by 8,inches (7 by
20 centimeges).

v

Water Brush
L] . PR

The water brush which igtusually’ of the Dutch
brush type, is used to wet mortar and to dampen walls
# and floors (Fig. B-57)
Notched Trowel .

Notched trowels are available in the serrated and
square-tooth design (Figs. B-58 and B- -59). The teeth
are made in various sizes. The correct tooth size and
depth must be used to apply the thickness of banding

Fig. B-57. Water brush

[Aruntoxt provided by exic |8
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mogtar spccnﬁed These trowels are used to apply al .
of the various Kinds of bonding materials for ceramic .

tile. When the teeth become worn, the trowel has to be .
resharpened or replaced (Figs. B-60 and B-61). . "

Caulking Gun . . s

The caulking gun is used by tilesetters to fill corners” “i“
and edges (Fig. B- 62)

> * hd

Power Grouter . 5,

Electric- or gasoline-powered machines are avail- ; .
able for grouting ceramic tile floots (Fig. B-63). Three PO
l4-inch (35. 6-centimetre) frubber-faced blades cover !
an area of approximately 6 square feet (0.54 square .
metre). The blade angle may be changed to accommo- -
date a variety of grout consistencies, including sahd-

" cement and epoxy. The trowel speed ranges from 50

to 110 rpm. The opcrzitor controls the dlrecuon
speed. and angle of the bladcs from a standmg

n‘
position. - . ) /

v
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_ Fig. B-60. Notched trowel sharpener in use
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- Basic Equipment,

. The tilesetter provides mesi of the smé_ll topls that -
are needed on the job. They are small enough to be
carried castly in a toolbox. "

LY

.Toolbox . .

One of the most important pieces of equipment
used by the tilesetter is a toolbox (Fig. B-64). The
style of the box is a matter of individual preference.
The box should be light enough to be carried to differ-
ent job locations and strong enough to take hard

\{Cd r* -y

Claw Hammer : )

"The tilesetter can find many uses for the claw
_ hammer (an B-65). The stranghl claw hammer i§ not
as satisfactory for puﬂmg nails as the curved-claw
hammér, but it is better for fastening tar paper and
expanded ‘metal lath. It can also be used for. nailing
screeds in place chipping or scraping semidry mor-
tar, and removing plaster.

Care should be exercised 1n the use of thfs tool.
Burrs on the head or claws should be ground off as
they occur to eliminate the danger of chips of steel
flaking off in use. Striking one head against another is .
also dangcrous because it can cause clnps to penctrate

NS IR

Flg B-62. Electric-caulking gun. in
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UNIT B — TILE, MATERIALS, AND TOOLS ..
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" TOPIC 7 — MORTAR TOOLS AND OTHER“SPECIAL TOOLS'

R

- Study Guide

Determine the correct word for each numbcred blank in the scntence and writc if in the corresandmg

blank at the. rlght ' . -

"

. Hawks usually ace made of 2.

I, In comparatlve size, the bhittering trowel is | than the brick trowel. ~ '

a B v

3. The hawk generally used by tilesetters is 3 inches .square, ’ .

"4 Thc trowel used With the hawk for transferring mortar from-the mortarboard tothe «

wall is the _4 -trowel.

&

5. The most necessary trowel for the.tilesetter is the 5 trowel. ' ‘

«
193

6. Notched trowdls aré used to apply _6_ materials for ceramic tile.

4

-7. The water brush used by the tilesetter usually~is a(n) 7 type.

8. Large .mortar mixcrs are powcred by _8__.
. -

9. .When a mortar machmc is used, mortar caa be forced through hose 9 stprlcs
hlgh . - - ) ~

o I3

10. The capacny of the bucket usually referred to in specifications I 10 quarts.
+ A .“ I :
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Grouting ot filling of the tilejoints is too important
an operation tg be left in the hands of an unskilled or
unsupervised worker. A paor grouting jOb can rdin
the appearance of any “tilework.. The. good journey-
level tilesetter does the work or supervises the helper

. ¢

--who is d oing this portion of the work. In addition, the ",

_competent, tllesetter learns the prope\rtles ‘of the differs
ent types of grouts in otder to. -determine: the- most
satisfactory .ome fof edch job,> “Mfii = &
Mixing grouit is,;a very'eXactmgr@?}atlon Most of
. the objectionable forqun matter.in finished' grout { Jobs
comes from the contdingrs and’ tools that have been
~ .used to prepare’and work the grout. Experlence has’
- taught the tilesetter to keep a set of tools.jugtefor.
mixing, a bucket for the grout mixture, and aﬁ
. for "the clean-up water. Mortar buckets and td Js
should never be used for mixing and applyrng gro t.
The sand and cement from the mortar will come offln
» " - the grout mixtire and will then show up as unwanted ‘
flaws in the finished: jOb o ‘
The water used in mixing gropt should never be hot
*or warm. Only clean buckets and containers should be
used for carrylng the water, holding the clean-up
water and’ rmxrng the grout. No foreign matter
should be allowed in the mixture. The grout should be
mixed thoroughly to give a unlform/cmsagency It
should be.allowed to slake or gel as recommended by
the.. manufacturer, . <
s A grout mixture'that has been in an oper {"container -
too long 'should not be used Neithier siould it be
remixed with, water; because it will be crumbly. The
.use of such a grout would only detract frotn the

", -beauty’ of a tile ‘job. -

Soft, ¢chalky grouting usually is an indication of

..+ " .inferlor work..The grouting should be" hard whlte

and smooth. : .
'[he tilesetter should closely follow the manufactur-
er’s specifications when mixing and using grouts par~

" ticularly the special grouts. . -

* To meet normal wear conditions, a grout must be"
strong and dense. In the regular maintenance .of
floors, some burldlng superintendents will select strong
crystallizing cleansers, such as soda’ ash, and certain
phosphates and sulphates or combinations of these. If
the grout is absorptlve and porous, these cleansers will
penetrate the grout and, on drying, will crystailize
wrthrn the pores ofthe grout, In time, the crystals can

: : S

) 4
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UNlT B TILE, MATt-lmALs AND TOQLS
ToPIC 8 GROUTS o
?\

\

-‘Grout for Cerami¢ Tiles

[

“This toplc is planned to provrde answei‘s to the followmg questions: \

¢ _What grouting matenals are used in tllesettmg’ ' 4 ' . ' o
) . .0 "How are grduts prepared? “%, . DR
i ® Where. are special’ grouts need’ 2 . ’ - s
k ’ ‘® ‘% LI N d ) R

develop to such sr7e and strength that they gradually®
will disintégrate the grout. To-prevent this, the tileset-
ter should use a good dense le and compact it well
mto the joint. ST T i

F 4

<L s Por-tlgnd Cement Grout

Portland cement grouts are used where floors and
walls Aresto be subjected to normal service.

In formerfyeass the grout used in the installation of
-tile was a nét gray~or white portland cement mixed
with waterto a creamy consistency. The gray portland

. cemenf is still being used for ceramic mosaic floor

tiles; hbwever, a number of changes have been madd ‘
in tl';i’3 hite portland cement grouts. Manufacturers .
havea ed ingredients to make them smoother, whit-

" er, and more unrﬁorm m color; to make them.water-

proof and to reduce shrrnkage These are referred to

as “proprietary” grouts; and if gfe manufacturer for-

mulates them correctly, they fe suitable for use with

glazed ceramic wall tile and. ceramic mosaic tile. - .
LA groutjomt should haye the following characteris-

tics: M

. . . ¢ ' .
1. Uniform color - .

- 2. Absénce, of pure‘coat or settlng -material
3. Densrty and cure t6 the maximum hardness

-

4. Smwdthness wrthout voids, » plnholes or low
spots .

5. Flnlsh flush to the top of square edged ‘tile (Flg
B%6)

Finish tooled or struck to the depth of the( ’
cushion on cushion-edged tile (Fig. B-66)
Absence of all grout fronr the face of the tile”
when the job is. finished

9‘;‘

™
Care should be taken to achreve,all ofthese charac-. .
teristics, but perhaps the most important is ttem 3To .
cure portland cement grout correctly, water must be
. present. The tiles should be moistened before the:
grout is applled and the finished tilework should be
covered for at leagt three days to retain moisture.

. - ~

i

Proprietary Grouts

Many specially eontbounded white or colored water-
proof grouts are available for use with glazed ceramic
wall tiles. Some of these grouts,are used with dry or

v

, 53




. -

*y

s

LN

.

i

. Colo:mg Pigments ~ " . P

PURE COAT
_ GROUT"

* CUSHION-EDGED TILE

PURE COAT

SQUARE-EDGED TILE

— N

Fig. B-66. Correct way to finish grout’
unsoaked- tiles that have been installed with adhesives
or special thin-set portland cement mortar. These
grouts are sold under various proprietary trade names
and are also known as commercial grouts, Basically,

_ they are compounded from white portland cement
and opaque whitening materials (such as titanium

oxide) plus waterproofing additives (such as zinc
stearate or aluminum stearate) The addition of the
waterprooﬁng materidls makes the grout more diffi-
cult to mix in water, but the finished su;favce will be
water repellent and easier to clean.

In ad,dmon to> the’ whitening and waterproofing |
agents, proprietary grouts also contain certain water-
retentlve additives to hold the-mlxmg water within the
grout mlx until the “grout is cured ‘and set. .Small
amounts ‘of accelerators, 'such as calcium chloride,
also are used to ensure an early set of the cement. The
grouts carry {rade names that usually indicate their
intended use. i, . 1}

Care should be taken to use a mmlmum of water m
mixing, these -proprietary grouts because thelgrout
paste should be kept stiff. Excessive water makes a
;Sloppy mix or slurry, resultmg in a more porous and

absorptlve grout that quickly becomes soiled in service.

}‘
h .

i

Tilesetters ‘often, are called upon to producg speclal
" grout_ colors; however, they should be. careful in han-—
_dling this type of ‘request because many colortng pig-
ments change once they are in Contact with the
strongly alkaline mix, of portland cement and lime.
Some pigments react slowly, and the color will change
over an, extended period of time. Fhe colored grouts
that appear to be successfully mixed mltlally may
requlre replacement later on. -

" The job of coloring grouts ‘should be placed in the
hands of reputable manufacturers of groutgo:‘Speclal-
ists in colored stucco. Even the ‘use ofHigh-quality
colored grouts does not guarzmtec a uniform surface -
color s

o

o e

)
R
Topras

ors

°

=, Silicone grout is not to be:used on kitchen counter. |

&

PR
» °

- A satisfactory appllcz{th colored grout requires -

ich joint
Id rub,

a uniform smoothness and textyfe over
area. To obtain thlS effect, the tilesetter sh

and trowel the area. cherwrse the color in thejomts )

F L3

‘will appear splotchy” and uneven.
\

Grout for Quarry Tile . \\ : v

-A r¢commended grout formula for a quafrry tlle
floo? is waterproof plastic portland cement Zr com-
mon portland cement mixed wntﬂ one to two'gfarts of
sand. N

To make regular portland cement Wwater repellent
the tilesetter can use.a mix contammg ammonium ,
stearate paste ifi an amount of one quart (0.9 litre) to

one sack of cr:nent Some tllesetters use alummum_ ;

stearate powder in a proportion of 2 to 3 percent'to
the portland cement content. N

-

. 1 .
Silicone and Polyurethane Grouts . v -

Some tile manufacturers of both ceramic mesaic
tiles and glazed wall tiles are prodycing sheets of tiles
and pregroutu\gihem a$ the mdnufacturing plant

Polyurethane 2rout has been used to pregrout
ceramic mosaic tile. Some touch-up work usually is

. needed after the premounted :and pregrouted sheets:

are installed: A -compatible’ polyurethane bonding
adhesive is used to install the ceramic mosaic’ tile.
Silidone grouts are used to premoun
glazed wall tile: A caulking.Bun®is them use
the joints between.the sheets of tile and at the corners.
A technique also has been developed to install tiles
one by one, in the usual manner, but to grout the
entire installation with silicone grout using a caulking

tops or other surfaces used for food preparatton. This
is because the safety of the use of silicone for food
preparatlon surfaces has not been determined” by the

* staté or féderal food and -agricultural agencies.

Acid- or Alkali-Resistant Grouts

Qual:ry tile, paver tile, and other heavy-duty ¢eramic
ﬂopr tiles are subjected to. different types of chemical
action. Grouting materlal for these tiles should be
selected carefully to ensure that the grout will meet the
service req&x}rements of the tile'installation: The grout
should be resistant to acids or alkalies. -

The-tilesetter should know whether the tilework is
to be exposed to.normal service conditions or to spe-
cial service conditions. For example, office bUIldlng\
floors are subjected to normal Wwear and tear; exteri
roof decks are subjected to all kinds of weathér
including freezing temperatures; and tile floors in
metal-cleaning plants, breweries,- dairies, bakeries,
and kitchens are exposed to speclal service conditions.

. 3 . , .
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» Tile llnrngs of chemical tanks in storage bins ‘are
examples of special tile installations that require extra
attention from the tilesetter. Grouts that are suitable

by the tile contractor or the tile manufacturer.

. Resin-Based) Cement Grouts R

Cement grouts with a resin base are excellent as a
bond coat or'as a grout to meet the service conditions
“that exist in dairiés, chemical plants, breweries, distil-_
leries, food and beverage plants;

+ based grouts contain a liquid and a powder and 1AV
limited pot life or working time. These § may be

< used as the bond coat und € tilework'and ds the
filler for the -grout joints:

When the resin-based cement.grout is used only asa
. grout, certain precautions must be taKen,to neutralize
the portland cement surface that would come into
cantact with the resin of the grout. First, the setting
material made of portland cement must be removed
because it may have penetrated into the- joint. Then,
the joint should be flushed with a solution ofmurratrc

"+ acid- before the grout is applied. An acid solution

T, 1y»recommended by the grout manufacturer should be

e Epoxy Grouts Dt
- 'Epoxy grouts also come in two parg,

T AT < d AT
LA !

3 *.‘I .
t

""" used because a strong solution can ruin the installation.

are heavy llqulds B

tile and for grouting. When mixed together, their pot
life is short, and the tilesetter who uses them must be
skillful. Tests have shown that these materials suffer
no effects of any consequence from hydrochloric and
sulfuric aeids or from alkaline materials such as wash-

et e i e, e H

- . P

for such speeial servicé conditions would be suggested'

krtchens Resins ~

& satis-
favgtory servrce life under continuous acid cg ditions;
however, it is.not intended for use in area in Wthh

. .alkalies or caustics are present or where these chemi-
cals are used for cleanrng :

. sho@d

Sodium silicate grout is a two-comppfient mix con-
taining an alkaline silicate liquid and’a dry powder
mixed with a fine silicate fast-setting additive. It
not be used over a portland cement base unless
an insulating and i rmpervrous asph /{t membrane or.a

-hot-mopped tdr membraneis applied between the

.

grout and the base.

Lumnite Cement Grouts .

N ’ = o

A specral grout that is based on lumnite cement
with additives has demonstrated a satisfactory service
life when used in areas in which moderate acid condi-
tiops exist, such as in dairies and kitchenps, and is as
easy to apply a$ portland“cement groyt.

Although lumnite cement grout is more expensive
than portland. cement grout, it is considerably less
costly than some of the resin-type cement grouts.
Many tilesetters feel that lumnite cement grout is a
good-investment in tilework, even though it will
require more maintenance Tchan some¢ of the more
costly and more diffieult-to-install materrals

B Study Assrgnment

Amerzcan National Standard Specification A108.1.
Read sectrons on grouting.




TOPIC 8 — GROUTS g
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blank at the right. .

.-
P .

g . T ] o\ ~. .. . o
3. Grout left in an open ,cont@er too Iong becomes 4.
e - N . - . i— .,
-’ . ¢ 4 To meet normal wea‘i%condmons a grout must: be strong and 5“’
Uy = . Lie : | N
“> 5. Lumnite cement grouts may be used in areas exposetl to” 6 1 condftions.;
- €
: .k %
¢ t. 6. The 8 -9 cements are useful as bothgrout and bond coat when the trlework is
. . located in food or beverage plants. : )
-~ . . s ‘ .
‘ , 7. The specrally compounded proprietary grouts are mtended prlmarlly for use wrth
. IO -1 wall tile. ) . . s 4
. LR S T
* . ’ -4,
SR 8. Proprret_ary grouts should ‘be mixed so that the paste is 12 . /o e
. - - - T \
T 9. To‘ cure1 portlgnd cement grout'correctlyw- 13- must be. present. AR
' et . ’
.. IO For quarry tile floors subjected to normal service conditions, a grout mlxture of
LT * portland cement and {4, to 15 parts of sand is satisfactory. «
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Determme.the correct word for each numbered'blank in the sentence, and write it lh he corresponding
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1. A small amount of calcmm chlorlde in the mix will ensure a(n) 1 1

\*2. The lilesetter should 3 the grout weII-into t’heajoint. ~

~
a
. -

S v
2- of the cement
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12.

. 14,

15.

©
. .
P
N,
'»
.
b
PSR
.
4
4
.
"~
s




> 3 .
3 -

'UNIT B’ TILE, MATERIALS, AND TOOLS

% as useful (Fig.
_Tilesetterss

<67). - ’
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uld know of the different bathroom
ché sories that are available, because if they are
installed iri tilework, theéy~come within the province of-
. the tilesetting trade. Members of another trade install -
“any fixtures or actessories that are to be mounted on
« plaster walls. Regardless of which trade has jurisdic-
tion over any particular job) the apprentice tilesetter
should learn how to balance and center these accesso-
. ries, how to build the proper cradles to receive them,
“and how 'to use the correct techniques for .installing
. them clear.of pipes and studding. Manufag;urers are
' convstar)gly adding new designs and varying old ones,

¢
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TOPIC 9-— INSERTS AND ACCESSORIES . . o ¥ )
. - . Sl ! * . ) i .
- - 0 e~ . ' i " " LIS 9
e “ This topic is planned to provide answers to the following questions:®
T ¢ What accessories will-the tilesetter install? .
. ® How are inserts and accessories installed?: - '

.
2

- Corlgctly instailed and balanced inserts and acces- The'skilled tilesetter should be prepared to handle any
sories in tilework will beautify and enliven the appear-
ance, of any tile installation. Bathroomsfixtures made
of yitreous china or plated with chromium are styled
by different manufacturers to blend with any decor;
these accessories;are designed to be attractive asawell

type of installation. AfNexceptional installation is
shown in Fig. B-68. ‘ - -~

oS

i « Towel Bars '

‘Towel bars are-made of both china and metal.
When lugs are set for the posts of bars, care must be -
taken to measure from cente;tt/o'écnter of the lug
holes. Towel bars are man/ufa

‘ dred it the following ,
lengths: . / . '
* Inches’ (centimefres) . . 4. ]
18°(45.7) ) C T
: 24 (61) . .
S 30 (76.2) ) ,
36 (91.4) o ;
. .~Soap Dishes . . R

Various types of soap dishes are available in both
chrome and china. Those made of china are soma-
times colored to match the tile or plumbing fixtures.
Soap dishes come. in flush, projecting, and semire-

- cessed types, They are sized to fit into a particul‘ nit
of tilewgrk. Some of the mor¢ common sizes af® the
following: . 6
e - Inches (centimetres) . .

6 by 3,(15.2 by. 7.6)
6 by 6 (15.2 by 15.2)
. 4% by 4% (10.8 by 10.8) .

-

¢

¢

e

chrome dr china.” They are no longer ejgg.recom-

. mendedeby most authorities in the tile industry. A *
danger exists to persons using the grab barsif thebars .
should become dislodged while being used. Grab bamf\.
‘are still on the market, and the apprentice should-

- install what is specified for ‘the job or.what the
employer tells him or herta install. The apprentice
should know the-best recommendations frqm the tilg .

~

= - trade. For maximum safety the tjl_e industr¢®recom-

mends the 8se of & nonceramic grab bar that is
anchored mechanically t%the structural wall.

Paper Holders - D~

"Paper haldérs are available in both china and-
chrome and in surface and recessed. types. The rollers

57-

-

" Soap holders with grab bars are~made of either’ q[
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Seé color reproduction on page 124,

Fig. B-68. Tiled puliman .

# arc cither chrome or wood. Surface-type holders usu-

ally meusure 6 inches (15.2 centimetres) from center to
center of the posts. Both ching and chrome dccessories
ean be set with screws or keyed in with eement.
Recessed-type holders generally require one of the fol-
lowing wall openings®

Inches (centimetres)

4% by 4% by 1% (10.8 by 10.8 by 4.1)
6 by 6 by 2 (15.2 by 15.2 by 5.1)
5V by S% by 2 (13.3 by 13.3 by 5.1)

Another type'of recessed holder is available--the
concealed type, which consists of a recessed shell that
is sometimes fitted with an inner revolving hood. This
type generally takes wall openings of 5% by 5% by, 3
inches (14.3 by*14.3 by 7.6 centimetres) and hasQyer-
all d|mcnS|ons of 6% by 6'4 inches (16.5 by 16.5 cen-
umelrcs) Anolhcr type is the paper holder for folded
paper (sheet lypc) which takes wall openings of 414 by

5% by 2 inches (10.8 by 14'by 5.1 centimetres) or 3%
by 5 by 1% mchcs (9.5 by 12.7.by 4.1 centimetres),
depending on whether it is recessed or on the surface.

Concealed L avatory Units

The Loncealed lavatory unit is a chrome-plated
accessory designed for several uses, with a” flush

»

RIC  ° .

Aruitoxt provided by Eic:

0
[

medicine cabinet.

»

re\'oluné door to which is attached a soap dish,
tumbler’ holder, and toothbrush holder. Wall open-
ings are usually 6'4 by 8'% by 3 inches (16.5 by 20.6

~by 8.9 centimetres), and the overall size of the flange is

7% by.8% inches (18.7 by 21.9 centimetres). The con-
cealed laYatory unit is designed cither to be set into
the wall with screws or to be keyed into the wall with
cement.

Mediqine/ Cabinets
[~3
The medicine cabinet usually is the focal point in
most bathrgams; therefore, particular care should. be
taken to center the openings in the tilework. The spec-
ifications may indicate that the tilesetter should set the

.
-

Metal-Plate-Type Accessories

Metal plates for bathroom  accessories are some-
times furnished. They are fastened to the walls with
screws. Lag screws or toggle bolts should be used, but
wood plugs should never be used. (For more informa-
tion on these fasteners, see the [nirdduction 1o
Apprenticeship.) The moisture in the mortar will
cause the wood plugs to swell and, upon drying, the
wood will shrink, leavmg a R)os&mserl or accessory
on-the tilework ~

Plates with concealed screws or brass anchors are
available. Manufactusers specify which recessed types
are designed to be mounted permanently with cement
or mortar and which types are to e attached to
recessed cuts in walls,with screws or toggle bolts.

“Care should be taken jn placing aecessories in the

bathroom. The tilesetter should consult with the
homecowner or resident as to the location of important
fixtures, such as towel bars or hooks.

é

’

- Miscellaneous. Items ¢

Chrome_towel rings, robe-hooks, ashtrays, soap
holders, toothbrush holders, and stainlegsosteel shelves
are other fixtures that may be installed tile instal-
lation. The tilesctter should check the specifications to
see *whether all the accessories included are balanced

and centered in u tile job. ¥

. . - N
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UNIT B — TILE, MATERIALS, AND TOOLS

TOPIC 9 — INSERTS AND ACCESSORIES

. Study Guide )
Determine the correct word for each nuntbered.blank in the sentence, and write it in the corresponding
blank at the right. * sl

A

o n 2 .
. The three lmportdnt things to be learned by anyone who may be called on to mstall
bathroom accessories are how to bafance and _|_ them, how to build the proper
2 to receive them, and hew to install them to be clear of 3 and studding!
A N
Bathroom accessories come within the Jurlsdlctlon of the tilesetter when ‘they are
installed in 4 .

. To fasten the metal plates used with some bathroom accessories, lag screws or 5
6 should be used.

. The tilesetter should never use 7. 8 to fasten the metal plates.

o
H -
« ] s . '

. The _9 may indicate that the tilesetter should install.a medicine cabinet.
. Mos¥Bathrodt accessories arc fastened with screws or keyed to the wall with 10 -
or mortar,
\ .
. Most bathroom accessories are made of vitreous china or plated with 11

P

. Ceramic 12 13 are no longer being recommended, because they can be unsafe.

. Surface-type paper holdcrs usually measurc _14 inthes from center to eenter of the

posts. g

+

. Grab.bars should be 15 to the structural_wall.
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UNIT B — TILE, MATERIALg AND TOOLS

TOPIC 10 — EXPANSI@N JOINTS AND ELASTOMERIC SEALANTS

hd This topic is plannegd to provide answers’ to the followmg questions:

e What are the basic compon
e How are elastomeric sealants
¢ How can.sealant failures be a

d?

Designs and uses of ceramic tile in modern struc-
tures have established heretofore unrealized degrees
of creativity for the architect and contractor. How-
evef, with the expanded uses of tile for the finish of all
typ& of interior and exterior surfaces, certain specific
problems arise and continue to increase.

One of the most promment problem areas is the use
and design of expansion joints and the related appli-
cation of a correct caulking sealant.

Any structure, new or old, is copstantly being sub-+

jécted to thermal shock, vibration, settling, and load-.

ing stresses. Needless to say, it can be disastrous to
distegard the fact that temperature Chdnges alone

_ create _sufficient contraction and expansion in all

types of building materials (including tllC) to cause
problems.

. Past and present failures in tile installations in the
form of buckling surfaces, ruptures, fractures, and
cracks can be traced to the fact that expansion joints
were not incorporated or even considered. It must be

. remembered that a completed tile¢’surface is a dynamic
structure that cannot be contained within the static

confines of a fixed perimeter without space in which
to move. The thermal expansion of building mraterials
is a small indication of the total number of factors
that must be taken into copsideration when planning
the installation of a large tile surface (Table B-1).
As already noted, the entire installation is not only
subjected ‘to thermal shock but also to many mechan-

ical movements, all of which further emphasize the

need for expansion joints.

A\ Basic Joint Design & .

-

Certain basic guidelines should be remembered -
"when allowing for “space” .
may movg. «As indicated in Table B-1, a ris¢ in the.

in which the tile surface

surface temperature of masonry to 130° F. (66°.C)
creates an average movement of 0.056 to 0.063.inch
0.14 to 0.16 centimetre) for every- 10 linear. feet (3
linear metres) of tile expanse. .

Surface temperatures \fary over a much wider range
than the corresponding air temperatures; they may be
as much as 50° or 60° F. (10° or'15° C) warmer than

.the air during the heat of the day, and perhaps 10,

degrees colder on a cold night.
.When thermal variations alone are used as the basis
. 8. . . v .
of calculating joint size, the recommended dimensions

! ~ iy O
- ’
. .

—~—

ts of an expansion joint:.’ o AY

- - . n
. .
.
Y

ided?.

shown in Figs. B-69 and B-7¢ can be established as the
minimum points of consideration when allowing for
expansion joints, This. is based on the fundamental ,
requirement that joints will be provided for every 16
to 20 feet (5 to 6 metres) of tile expanse for exterior
surfaces and for every 30 to 40sfeet (9 to 12 metres) of
tile expanse for interior surfaces.

. To select the best joint design,.the tilesetter should .7

consider carefully the size:of the joint, the frequency
of joints, the backup filler, and the caulking sealant.
The tildsetter who considers each of these factors will
bé able to produce good expansion joints and avoid
many of the most frequently encountered problems.

Size of Joint -

The size of a_working butt joint can range from a
minimum of % by Y inch (0.6 by 0.6 centimetre) to a
maximum of |1 by % inch (2.5 by 1.3-centimetres). A
working la joint can be from !% to % inch ol
centimettes) in width. The depth of all Jomts shoul

. extend to the substrate

Frequency of Joints / )

TheYoints in exterior tile should be placed 16to 20 ~
feet (5 to 6 metres) on center. Interior tile joints
should be placed 3
center. Jows shoul
horizontal periphery.

Backup Flller,

~ A backup filler is used to support the caulkmg seal-
ant when the depth of.the joint excegds %5"irich {1.3 -
centrmetres) Only polyethylene or p.olyurethane flexi-
ble: “foam should bé used as backup filler.

‘CaulklngJSealant (Adhesivé/

Caulking sealants made of “silicone rubber are
recommended for all interior and exterior applications.

Polysulfide sealants are used primarily Tor exterior
installations. They should not be used for exposed
intérior applications or where discoloring or fading
will produce undesiradle effects.

Polyurethane sealants are used primarily for hori-'
. zontal expansion joints.

astomeric Type) :

Joint Caulking with Elastomeric Sealants

The importance of expansion joints cannot be over-
emphasized; however, their use on any surface will

to 40 feet (9 to 12 metres) on

be placed/ﬂ‘jl points on the
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prove to be unsatisfactory if the correct sealant is not
used to complete the installation.

Basically, the sealant must be able to absorb all
movements in the joint without rupturing }nd without
loss of adhesion to the joining surfaces. This means
that it must have good adhesion;-good extensibility,
and sufficient tensile strength to prevent its failure
.under extension; it must_be able to recover almost
completely from forces without damage. The sealant
must not only have these ¢haracteristics when installed.,

" but it must also.fully retain them dwer a period of

g

These requirements ‘generally are applicable to all
forms of construction-type joint sealants; however,
ceramic tile installations often create requirements
beyongd those outlined here. Many jobs require a seal-
ant that will not fade, yellpw, or stain, and that has a
nonporous surface that will not absorb fungi or algae.
Generally, such sealants must be used around sinks,
bathtubs, food treatment areas, swimming pools,
drainboards, and pullman bowls.

The silicone sealants have proved to be superior for
these applications. Silicones have been found to

;El{l‘C

=

many’years. exceed the performance capabilities of all other types
. T € .
P N , TABLE B-1
. ) . THERMAL EXPANSION OF BUILDING MATERIALS
. L Coefficient .
4 /' of thermal Inches ¢em) in 10 fi. (3'm) for temperature
. expansion, change of '
an onl F
o Material (X 10°) = 150° F (66°_C) 180° F (§2° ) ¢
/\yaad perpendicular to gran - 190 372 034 to 0.039
- ) ) " (008 to 009)
Wood: parallel to grain 2.1to 36 0036 t670.065
AR (009 t0D 16) .. ' . ‘
Brick masonry 30 C 056 40°14) * '
Limestone masonry . s 0063 (0.16) . —_—
Plate glass N 51 . 0092 (0.23) ) _—_—
Stainless steel. Type 430 . 58 N 0.126 (0 32)
Concrete 65 0 117 10.29) =
Structural steel 67 ’().144 (0.36) "
Copper. 110 9.4 . 0.203 (0 51)
Stainléss steel. Type 302 . 9.6 ‘ - 0.207 (0 52)
Red brass. 230 . 100 . 0.216 (0.54)
Architectural bronse. 385 11.0 0.238 (0.60) |
s Aluminum 129 0.279 (0.70)
‘Lead . 159 . 0.342 (0 86)
Zinc. tolled - 17.3 . .. 0.374 (094)
Plastics: Phenolics 8.5 to 25 0.153 to 0.450
. (0.38 to 1.14)
Glass-reinforced polyesters . 10to1a 1 0180 to 0.252 N
) . (0.45 to 0.64)
. Acrylics 40 to 50 0 720 to 0.900 )
(1.82 to 228) ¢
Vinyl . 24 to 40 0.432 to- 0.720 .
‘ . (1.09 to'1.82) |- C .
Y in (06 cm) min
110 (25 cm) max | ]
‘ 0 SEALANT :
FINISHED SURFACE . Yo (03 cm) mun
% n (06 cm) min TILE Yan (13 cm) max TILE 7
Yan (13 cm) max
SEALANT ot 0:59:%5% 24 | MORTAR BED $ MORTAR BED
05 Va 30 W0
‘ L SUBSTRATE T S
coLumn " BACKUP FILLER . BACKUP FILLER
Fig. B-69. Working butt joint Fig. B-70. Working lap joint
. * ‘ ('Y
i !‘ 61
- i
. |
72 T .
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of sealants and caulking compounds. Because the sil-

icone scalants are easy to apply, labor costs should be

reduced considerably when they are used.
The polysulfide rubber compounds also previde a

. dynamic joint sealant. Polysulfides have been in use

throughout the construction industry for many years
and have proved to be an acceptable caulking matenal
for most exterior expansion joints. However, expe-
rience has shown that polysulfides tend to be porous

. and thus absorb foreign matter. They “also'becomée
discolored over a period of time.

Polyethylene backup filler, when used in a working
lap joint, as shown in Fig. B-70, creates a flexible
shock mount. It absorbs all’ lateral movement caused
by excessive thermal:or mechanical stress.

.&'Polyurelhancs normally dre used for horizontal

€xpansion joints, rather than for ygrticalcaulking °
applications, This is due primarily t6 the fact that
flexible yrethane elastomers are easily pourcd cureto
4 Shore A hardness of 30 or more, and retain cxccllcnt
abrasion-resistant characteristics. Occasnonally the
polyurethanes encounter application problems because
of the presence of moisture at the point of installation.
Thisscan create loss of bonding qualities, if not actual
foaming of the material. Also, as’stated previously,
polyurethares usually are compounded as a pourable
sealant, and another type of material must be used fox
vertical joints,

When one standard material is to- be used for both
wertical and ‘horizontal expansion joints, the material
must meet the following requirements:

I. Solids content of 100 percent (no solvents)

2. Cured Shore A hardness of 30 to 40

3. Lap shear strength of 180 pounds per square
inch (8 545 kilopascals)

4. Extensibility in !5 by % inch (1.3 by 1.3-eentime-

tre) joint section of IOO percent at -40° F (-40°

C) -

Maximum clongation of 400 pcrccnl

6. Compyession recovery of 90 percent (40 percent

. compression for 22 hotirs at 160° F. or 71° C)

7. No change in color over 25 vears (in an acceler-
ated-laboratory test)

N oo !

bl

8. No staining * .
9."Service temperature of 65° to +250° F. (-54° to

o +121° O)

. 10. Application tcmpcrdturc of 35° to +165° F‘
(-37° to +74°C) . . :

L1. One-part compound, not requiring m'rxmg or
special storage

12. Matenial stability, both in storage and at thc

point of application

A backup material can be used with th

Mc - : "

Aruntoxt provided by Eic . .
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mt be, cdmpresyible so that when the joint is com-

pressed in width, it will not tend to force the sealant
out.. Furtker, it miust be nonoily, nonstaining, and
compatible ‘with the sealant so as not to discolor or
deteriorate it. Most importantly, this material must be

" one to which the sealant does not adhere. Materials

that meet the requicements of a preformed backup
filler include flex¥ble polyethylene and polyurethane
strip stock. .

Formation of Expansion Joints

Expansion joints can be formed on vertical and
horizontal surfaces (Fig B-71)." A suggested method
of formmg the expansion joint during the,floating
oﬁerg'vlon is as follows:

. Set tile to predetermined point.

2 Cut mortar back to surface even with the tile.

3. Plac}N&ood stripping, which is cut to the speci-
fied width of the expansion‘joint. The strip
should fit tight to the tile and back to the struc-
tural surface.

4. Float next section of mortar bed. and continue
next section of instalkation.

5. In the case of a horizontal joinl on a vertical
surface, use taperéd stripb held m place by wedge
inserts. Withdrawal of the ‘inserts provides easy
removal of the tapered strips.

6." Remove wood strips when the tile.installation is
completed:

.

Exterior Joints . P )

-~

Whenever the tile surface terminates at concrete

curbs or.retaining walls, cxpansiorfjoints are to be

provided. They also are needed directly ox"er']({ints in
structural floors (Fig. B-72). - ;

Joints in the exterior fields of tile should be loCalcd
every 16 feet (5 metres). They should not excced 20
feet (6 mctrcs) on center. (Fig. B-73).

The size of the sealant (cross section) should not be
less-than 4 by % inch (0.6 by 0.6 centimetre) or larger
thah | by % inch (2.5 by 1.3 centimetres).

Backup filler should be used whenever possible as a
means of economy and to prevent sealant from bord-

to the substrate. . N

’ .

Interior Joints

lnternwilthough thcy normdlly retain suffncncnt
temperature control to avoid high thermal shock,
require peripheral joints to absorb normal building
movement caused by vibration and settling (Fig. B-
74). .

This also apples to the joints in the field of tile;
however, because thermal variation is less than in an
exterior installation, expansion joints can be placed

.

'ucr) 30 to 40_feet (9 to 12 mctrcs) on center (Fig.
4

B-75).

-
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v Aruitoxt provided by Eric
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The size of the sealant (cross section) should be not
less than % by, ' thch (0.6 by 0.6 centimetre) nor
larger than 1 by % inch (2.5 by 1.3 centimetres).

Backup filler should be used whenever possible as a
means of economy and to prevent the scalant from

* bonding to the substrate. :

+ Butt Joints

AR expansion joint should be provided wherever a
tile"surface meets a metal structure, such as a door
jamb. This butt joint-will"allow for the differences in
coefficients of expansion and contraction.

k] ” ¢

.

Peripheral butt joints within rigid structures, such as
concrete coldmng, must have provisions for expansion
and contraction (Fig. B-76).

Joints in the field of tile on vertical surfaces must
extend in depth to the last substrate, through ‘the
metal lath and scratch coat (Fig. B-77).

« The size of the sealant (cross section) should not be
less than % by Y inch (0.6 by 0.6 centimetre) or larger
than 1 by % inch (2.5 by 1.3 centimetres).

Backup filler should be used whenever possible as a
means of economy and to prevent the sealant from
bonding to the substrate.

’
4 HORIZONTAL JOWT . .
P COMPLETED JOINT ON VERTICAL SURFACE VERTICAL JOINT ON VERTICAL SURFACE
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‘ Residential and Cadmmercial Installations

The joints in the areas illustrated in Fig. B-78 are
subjected to .thermal shock, settling, loading stress,
and vibration. Normal grout will crack and fall away
at these joints. This problem can be eliminated by
replacing the’ grout with a silicone elastomeric sealant.
A silicone sealant is especially recommended here
because of its nonporous surface and its color reten-
tion stability. Algae or fungi will not penetrate the
surface. The grout line or sealed joint is easnly cleaned
during normal use. *

The joint size in this tyge of installation depends
upon the structure to be sealed (Fig. B-78). Where
possible, a Y4-inch (0.3-centimetre) bead (usually of the
g]almg type) is reccommended. Backup filler normal]y
is not required, because the area to pe sealed is usually
small. . )

Whenever old grout is replaced, surfaces should be
cleaned and prepared in accordance mth the sealant
manufacturer’s instructions.

~

. Industrial Installations

The use ofg]uarry tile for floor and wall surfacing in .
industrial applications has long been an accepted
practice. The growing use of.quarry tile in such instal-
lations as breweries, bakeries, bottling plants, com-
mercial kitchens, dairies, chemical processing plants,
and laboratories involves the same problems as were
described in the preceding discussions of standard tile
installations; however, these same problems are greatly
increased. ’

The tse of alternating cold and hot liquids in and

- on these surfaces creates thermal shock problems that

are often twice as difficult as those of normal installa-
tions. These surfaces must withstand the corrosive
effects of acids and alkalies, constant moisture attack,
excessive loading, and heavy traffic. The basic tile is
capable of withstanding all of these elements; how-
ever, normal tile grout cannot endure such stresses
unless expansion joints are provided. These problems
can be solved by the use of an elastomeric sealant that

. 5.
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can absorb all of the physical stresses and can resist .

chemical attack. The silicongs provide the necessary
properties to meet the many requirements of such an
installation, including a hardness capable of support-
ing surface traffic. e

. Failures in Caulking Sealants

Regardless of how well designed the expansion
Joint may be, its success depends upon the quality of
the sealant used. The true function of a caulking com-
pound is to seal out moisture. To maintaén this func-

. tion, the sealant must be an elastomeric type; properly
selected and insfdlled to meet the requirements of each
installation, Th} basic problem areas and the recom-
mended solutions are presented in the following
paragraphs.

se
JL .
s 8

I

Drying Problem

Oil-based mastics, rubber butyls, and low-grade
polysulfides have a tendency to dry out. These types
of compounds should never be-used if the drying
problem is to be avoided. In addition, these materials _
offer no adhesive qualities. A high-grade elastomeric
sealant, such as silicone, is always recommended.

Traffic Damage

Soft ‘cdulking wiquickly fracture and tear under

‘the abuse of high heels, general foot traffic, and equip-

ment transit. The ¢lastomeric sealant will provide the

necessary seal; however, it must have a Shore A hard-

ness of 30 or bettgr. Polyurethanes and silicones pro-

_ vide the necessary propertics tQ meet this requirement
.for horizontal joints. ‘

Breakage in Center of Sealant Joint™
Often referred to as cohesive failure, splitting of the

tured sealant through the middle of the joint (parallel

to the joint line) is normally the result of the
following: : .

I. The compression set is excessive. The sealant
fails to recover during excessive expansion/con-
‘traction movement, This problem is elimipated
by the use of a sealant that has 90 percentsor
more compression recovery. -

. The sealant hardens because of aging and the use
of excessive fillers in the compound. Accelerated
aging tésts have proved that silicones (whichdo
not have fillers) will not harden over a 25-year
period. . ] .

. The depth of the joint is not sufficient. In the
larger joints (% by ' inch [1.3 by 1.3 centime-
tres] or farger) the sealant is less than % inch (0.6
centimetre) thick. This puts excessive stress on a
thin membrane.

. The sealant bonds to the bottom of large joints,
When backup fillers are not used, the sealant
might bond to the base of the joint. This would
defeat the extension capabilities of a good
seatant,

Separation of Sealant from Side of Joint
R

The separation of sealant from the side of a joint is
considered to be an adhesive failure. This failure usu-
ally is caused by the following: Lo

I. The surface has not been prepared adequately,
All surfaces to be sealed must be thoroughly
cleaned and free from oils, dust, dirt, curing
compound, and the like. The sealant manufac-
turer’s surface preparation requiremgnts must be
met.

. The depth "of the joint is too great, Sealant has
been forced to the bottom of the joint. The size
of the sealant bead should behalf the width of
the joint in depth but never greater than % inch
(1.3"centimetres) nor-less than % inch (0.3 cen-
timetre) in depsh. ‘

Extrusion of Sealant ~from«ithe: Joint y

When the roint is under compression, the sealant
may extrude. This normally is caused *by excessive
sealant in the joint. Also, the use of inqxorrect backup
filler can cause this problem. Unless the filler can
readily compress without affecting the sealant, the
filler will negate its usefulness. As stated previously,
polyethylene or polyurethane flexible foams are the
only acceptable ‘backup fillers that will meet all
requirements of such expansion joint installations.

.
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? UNIT B — TILé, MATERIALS; AND TOOLS e ) o

ToPI€ 10 — EXPANSION JOINTS AND ELASTOMERIC SEALANTS

°

Study Guide

Determine the correct word for each numbered blank in the senter?ce, and write it in the corresponding
blank at the right.

~1. Expansion joints should be placed I . to 2 feet on center in exterior tile

installations. - 2.
2. Working butt’joints should Be 3 inch minimum and 4 inch maximum. 3.
C 4.
; 3. Expansion joints should be r;laccd 5 to 6 fect on center in interior tile 5.
Y ins~téllations. . ~ 6.
\
4. When 4n expansnon joint exceeds 14 mch (1.3 centlmetres) in depth, afn) 7 8 |s 7.
used, to support the caulking sealant. g 8.
. ‘ : p o
5. Expansion joint scalants for ceramig tilework should not fade, 9, or 10 .. 9.
* B 10
6. Expansion joigté in filework should extend in depth to the last I} . | 1.
7. Expansion joints in°til¥:work should not extend through the 12 paper, but they 12. =
should extend through and separate the metal lath and scratch coat.
8. The scalant bead should be 13 the width of the joint in depth. 13.
9 ﬁ)lyud.rethancs normally are used for 14 expansion joints. 4 14.
. » - = - .
. 10. Silicone sealants have 15 surfaces. ' 15.
\ LN ¥
\
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Aruitoxt provided by Eic:

BLUEPRINTS

¢ What informatj
¢ How aré)lufprims made? ™~
. ® What is the "language of blueprints"?
- ] . )

Many individuals and groups of individuals cooper-
ate to bring a.new building to completion. 1he large
amount of information needed by the buillder must be
put into compact, readable form The architect, in
performing this service, uses what might be called the
“laniguage of draftihg” to make working drawings,
[f%;ns, or blueprints The written specifications tell
more about some items than can be told conveniently
on the drawings. -

From a study of the umit on blueptint reading in the
Introduction to Apprenticeshup, the apprentiee tileset-
ter should have a general knowledge of the language
of drafting . - -

The apprentiee will need the iformation i this
unit to be dble to progress to the remaining ‘two units
in this workbook  “Job Processes”™ add “Specialized
Jobs ™ In addition, the dpprentice will also need to

know and understand how to construct simple geo- *

metric designs, such as rectangles, circles, arches. and

domes (J herefore, this unit also containy tnformation
on geometri¢ construction, )
Tilesetters must know how to compute arcas, deter-

mine perimetcrs, and measure distances. The appren-
tice 15 referred to the basic mathematics unit That
appeats in the fnipoduction to Apprenticeship and to
the topie on squares and square roots 1 this unit,

l.anguage of Blueprints

Blutprints and specificgtions must comvey all the
information peeessary for the construction of the.
butlding and for the cost estimates to be mddcrm

4
Al

ERiC

< 80

4

Jhis topic 15 planned Mrm ide answers to the following questions:

does the tilesetter obtain from the blueprints? '

S~
advance. Whether the plans are for a large offjce
building.*for a factory, or for a medium-priced resi-
dence, the same “language” 15 used; thercefore, the
apprentice tilesetter must begin as soon as possible to
gain a thorough mastery of that language.

The apprentice tilesetter must use the blueprints to
visualize how the building will look When completed.
to determinte the size, shape, and location of all parts
to be tiled: and to decide the amount of staging neces-
sary to complete the job. Speaifications are written
statements outhining the kinds, grades, and sizes of tile
and other matenials to be used, the standards of work
quality to be followed: and the time limit for comp]e-
tion of the contracts.

Describing any proposed building by words alone
would be impossible, /‘E more cfficient method of
transmutting idcas has reSulted from the development
of the art X drafting Thus, the blueprint draftsperson
comveys to the tilesetter how the tile floor should join
the corridor floor, how the door jambs should be fin-
ished, how the wainscot should be terminated at the
plaster line, how the incorners and outcorners are to
be treated, and how the window sills and jambs are to .
be fimished. ‘Familiarization with blueprints helps the
tilesetter to visualize every bit of information shown
on’ the drawings. <0

tOn an architectural drawing some lines are thicker
than others: some are solid: and others are broken.,
Each type of Line has a definite meaning. The more
common types of lines are shown in Fig. C-1. Other

Atems in the blueprint language, called symbols and

conventions, will be studied in subsequent ‘mlglycnl.s

°
.
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Preparaiion of Blueprints

RN Formerly, all Jemwings had to be inked, but today
satisfactory blueprints are made by drawing with a
comparatively soft pencil directly on.tracing paper.
Copies, of the drawings are prepared by means of a
blueprinting machine.

Many copies of each drawing are nceded becausg
many different persons use them. As soon as the archi-

. tect has completed the plans and specifications, they

must be made available to contractors and subcon-

\ “tractors for preparation of their bids for a job or their

estimates of total cost. One can readily appreciate the.

complications that would result if the blueprints were

not complete or if all sets were not identical.
Building designs must, be approved by the city

building inspection department and checked for com-

.

/

building code and zoniné ordinances
rmits may be obtained. For:this pur-
pose, a set of plags tust be filed with the building
inspector. This regdirement protects the general pub-
lic and the property owners in the area.

When a loan is necessary, the plans must also be.
approved by the lending agency. Finally, of course, a
complete set of plans and specifications is needed %

pliarice with t
before building

the job to serve as a guide for the builders. -

v ’

av

Study .'Assignment ’
Elmer W. Sundberg, Bmldmg Trades Blueprint Read-
ing— Part I, Fundamenials (Elfth edition, revised).
Chicago. American JTechnical Society, 1972. Read pp.
S— 7
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Study QGuide

#Determine the corrcct word for each numbercd blan in the sentcncc and write it in the corresponding
blank at thc right. :

» N
+

‘1. The “bluepri’qts" on which lines are a brownish cplor dre called & prints.

v

2. Most blu'cbrint: are iﬁadé'by ¢he f proccss

Spe'i:fal featunes of a tlled firéplace mantel would e shown on a(n) 3 drawing.

[y

4. A blueprm‘t. wrth blue lines on a whlte backgroun requnres a(n’ L5

5 Convenuolblucprmts are made on paper _6. with 1ron :
d from the 7

. 6\ Complete dlr\a%ns for thc constructlon of a bu:ldmg are o
\ and 8.
L+Y é - - . . , . a
7. A(n) 9 draws the b ilding ‘plans, and y‘) 10 submé}ts bids for the job.
-~ ' Ty _

' ~

v

8. The hcavncst pencil lmc"gn the shcct isthe |1 line, and next to‘it in thickness is the -
visible 12 line. . ] : ) 9 2

>
+ . - . »

9. Objects‘ thag\afc i_nvisibdc to .t%e eye are shown by mcans-e\f, a(n°) 13 line.

10. Specnﬁcatnons tontain mformatlon conccrnmg kinds of l4 /15 _of work quality,

~and sgmpletion date.
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UNIT C — BLUEPRINTS. AND SPECIFICATIONS
TOPIC 2 — PLAN wews

. This topic.is planned to prdvide answers

e What is a plan view?

o How -does.the" tilesetter use floor plans?
N

R :
The ability o know in which direction to look or to
discovér in which direction the draftsperson was lfok-
ing When he or she drew the buildihg plans is the key~
‘to all bluepmnt" reading. A blueprint in which the
reader. is “meyitally” lookmg down on a building is
~known as a plan view. Plot plans, foundation plans,
.roof pldns;and floor plans are all plan views. In this
assignment the main consideration s given to floor
plans, which are extremely important because of the
large amount of: mformatlon that must be obtained
from them.
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-« How are different matesials .represented on’ﬁl{eprints? .

to the following questions:

\ .=
Study Assighment, ' LI

Sundberg, Building Trades BIuepr:m Reaclmg Part

1. Fundamentals (Fifth edmon},re,vnsed) 1972. .

l. *Read pp. 31—39, “Reading Floor Plans.”

2. Answer Self-Check Quiz No. 4, p. 39. . = &

3: Read pp. 43—58, “Symbols and Notations.” Answer
Self-Check Quiz No. 5-B, p. 53; Quiz No. 5- C, p. «
55; Quiz No. 5-D, p. 57; and Quiz No. 5-E, p. 59. . .
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UNIT C — BLUEPRINTS AND SPECIFICATIONS .

TOPIC 2 — PLAN VIEWS 5 %

~~t >
Study -Guide k .
Answer the questio.ns in Trade Competency Test No. 3, pp. 41 and 42; and Test No.
assigned reference.

4, pp. 60—62in the

-

¢
, .
A . - : . - t .
4 ;
@ h > \
, .
r
oN_ - L
. ®
- -
.
-
©
v v :
Y - “ f
‘ . e )
S ‘ g . .
. \ i - RS ‘
ES . R,
» ‘; < -
- - Y -
> N ’ A
h - , - .
.
.
. A
3 .
<, . < > e N
PR o & - -
. ‘. ri '
.
- LA - *
N = °
i Nl r ’
N
o . 5
. % W - v - s ® *
. L - . . N -
’ - - - [
. N >
. i‘ 4 &
< - o :
LA
R - x
N o
° = “
. .
. - *
.
N - -
N .
TSN ‘
] . .
.
< ~
\ : 9
- < - - v
.
~ ’
N
. -
&
- B
R .
’ -
* ‘e R -
.. ’ ' : ’
-y . - .
L f J .
. * . i ‘
. ‘e . 4 B
R -
. L}
- ‘
rd - -
o - o
. ¥ -, ‘ \
. H »”
, -
- R 5 - :
« . '_ - -
. »
.
A ’
v e », ' N - ®
L} "
~ .
- . A
. . -
- s \ M
t , - .
: ' 84
- . ’ . 73
- ! ® > ' B
- . - 2 - . .
- ’ T 4
e’ s e - - E . .
=




UNIT C — BLUEPRINTS AND SPECIFICATIONS

TOPIC 3 — ELEVATION VIEWS

. This topic is planned to provide answers

° What_hre elevation views?
® What are the elevation symbols?

to the féllowing questions:

-

¢ How does the tilesetter use elevation drawings? ) . ) \

The elevations are plans that are drawn a if the
draftsperson were on the same level as the building °
and were drawing it from in front, in back, or one
side. Elevation views show the size and shape of the
exterifr of the building and the details of exterior
finish. Although much of this information can also be
found in the specifications, the tilesetter will find it
difficult to visualize the completed tilework without
elevation drawings. A study of this assignm ould
help the tilesetter to understand how elevations are
drawn and what they represent.

Although the symbols and cénventions used on ele-
vation drawings are not completely standardized,
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good designers always remove any, chance of misun-

derstanding by carefully noting-and following the.
explanatory notes on the plans.

<

Study Assignment

Sundberg, Building Trades Blueprint Reading—
Part I, Fundamentals (Fifth edition, revised), 1972.
l..Read pp. 17 - 28. “Reading Elevation Drawings.”
2. Answer SeJf-Check Quiz No. 3-A. p. 20; Quiz No.

3-B, p. 24; and Quiz No. 3-C, p. 26.

3. Study the elevation symbols on p. 4.




o TOPIC 3 — ELEVATION WEWS & ‘ )
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UNIT C — BLUEPRINTS AND SPECIFICATIONS

>

i ‘ Study Guide

Answer the aucsﬁ'ﬂ in Trade Competency Test No. 2, pp. 28--30, in the assigned reference.
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TOPIC 4 — STRUCTURAL DETAILS

The structural details provide the specific informa-
tion the tilesetter. will need for estimating costs, order-
ing materials, and setting the tNe. Plan and elevation
views do not provide sufficient details. A set of blue-
prints usually includes large-scale drawings. of those
parts th‘:t are net shown clearly in the small-scale
elevation.and floor plans..

Mirrors, tlle caps, tile shelves, tile bases and other
special constructlon féatures requnre details. For instance,
details of a tile and finish floor in a commercial build-
ing would show a finish floor on concrete and a tile
floor on 2 inches (5.1 centimetres) of mortar. Gutter
details of a swimming pool woulaoshow the layout of
the nonship ceramic mosaic anq the ceramic bead, if
they are-the materials used, on the surface of the mor-

r setting bed and the metal lath and reinforcing bars
next to the rotgh concrete.
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UNIT C.— BLUEPRINTS AND SPECLFICA.TIONS

This topic is -planned to provnde answers to the following questlons[ . .

o What inférmation does the tilesetter obtain from the ‘structural details? T
o ® Where does the tilesetter find the tilework details? .

©
. »
' <
.
< -

-~

Details usually are printed on the same sheet with
the elevation or floor plan. Otherwise, the note “See
Detail” is shown on the drawing, and thg details are
shown on another sheet. These details a? usually inte-
rior elevation views or cutaway drawings. For exam-
ple, the floor plan of a bathroom that has tile walls
and tile floors would not show tile details because the
tiling of the walls would be. very difficult ta describe-in—— -
the notes on the plan Details of the four tile walls .
would be described in four elevation drawings of the
walls.

Study Asslgnment

Sundberg, Building Trades Blueprint Readmg Part
I, ~Fundamentals (Fifth edition, revised), 1972. Read
pp. 77- 8é “Reading Blueprints for Structural Infor-
mation™; and pp. 89—99, “Reading Detail Drawings.” _
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UNIT C — BLUEPRINTS AND SPECIFICATIONS
TOPIC 5 — GEOMETRICAL CONSTRUCTION

\

This topic is planned to provide answers to the following questions: -

< ® Why is geometry important to the tilesetter?
" o How are the different tile configurations laid out?

e How are polygons constructed?

In making layoufs and designs, ghe tilesetter some-
times needs to be more accurate than frechand sketch-
irg will allow. For this more accurate geometrical
constructlon the following tools are needed: a good

. stralghtedgc, a compass, and a protractor. The tileset-

ter can use these tools to construct parallel, perpendic-

gent lines; divide straight and curyed

lines; bisect angles: and construct triangles, circles,
and polygon$ of almost any description. .

The construction of several geometrical forms is

. illustrated below and on the following pages.

v v
“

-Drawing Parallel Lings

Parallel lines.are lines extending in the same direc-
tion, and they are the same distance apart throughout
their length.” Parallel lines can be constructed as
follows: - -

1. Draw a line (AB).
2. Sect the iompzm‘ at the distance the lines will be

© dpart.
< “3. Place the point of the compass on the line nedr ong
of its ends, and swing an art. .
4, Repeat step 3 near the™other end of the line.
5. DrAw a line touching the top of both arcs@CD);
this line is parallel to the first line. Y

C
. ,/ NG

@“ﬁ# |
k X i s
oS by _‘;’ ‘3
A - B .
— .l‘
« . Drawing Perpendicular Lines %

Two lines are perpendicular to cach Sther whén
their intersection forms a right angle, Pcrpcndlcul‘rr
lines can be drawn assfollows:

I. Swing equal arcs from point C to the line AB. .
2. Increase the radius%‘g swing equal arcs from

" each of the points of intersection of the first arcs.

3. From the point of intersection of the Jast two 4res
(pomt X), draw a line that intersects AB at C this
line is ﬁerpcndlcular to AB. ) >,

. L.

f;r‘t

.

3 .
A, vertical line is a plumb line and is the same as a -
line perpendicular to a true horizontal hne. It is
formed- iA~the~sdime way as a perpendicular line.

A line can be bisected as follows: @
I. To bisect linc AB, use a radius greter, than one-
half AB and strike arcs from A and B intersecting
at C and D.
2. LConnect C and D with a line. Pomt 0] wnll be the
center*of AB.

Bisecting Lines

. . .
. . ° ’ L . K
- % Bisecting Angles « .

An anglc can be bisected as follows:

»
Using O as center, strike cqu‘y arcs on AQ and OB
B at C dnd D.
Strike equal arcs from C'and D ia rscltmg at E.

Concn/;ctﬁndrﬁ”fhls line will bisect angle O. This
procédure may be uscd to blsect any 5|7e angle, as

N ®

@12

XYZ. L "
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-Dividing a Line into Equal Parts
° A line can be divided into chual parts as follows:

I. From point A, draw line AC-at an angle to AB,
5, 2. Mark off 6n AC %he desired number of spaces.
using the same W for striking each.
3. Conpect points F and B.
4. Gonstruct lines DG'and EH parallel to FB. Thus,
° AGs GH and HB will be equal parts of AB.

v

Led .
£- ’ &
-]
Fmdmg the Radius' of an Arf
- The tadius of an arc c¢an -be establmhed as follows:
. . Onmthe ar¢- AB csmbhsh"pomts C, D, and E at
# “equal distances from each other.

2. Draw lines CD and DE.
-3. .Find the exact centers of lines CD and DE’

C\ o - »

-~

- O ~ L4
» .

4. Extend these center lines to where : they intersect at
F: FA, FC, FD,-FE, and FB will alt be the same’
dlstance and will be the radius of drc AB.

Finding an Arc

An arc can ‘be formcd dround three points & -

, follows; ‘

5.
. Draw lines AB-and BC s
2. Find the centers of AB and BC. and extend thcsc
center lines to intersect At F.
3. Using FA as the radius and F as center, draw the
arc ABC.: )

P -~

90 -

Centering a ('ir.cﬁ:. .
A circle can be centered as follows:
1. D:aw a straight line through two patts of a circle,
as' AB, .
2. Locate genter of this line, as C.
3. Draw line perpendicular to AB' through point C 50
- as to intersect opposite sides of circle-at D_and E.
4. Find center of DE. Center of Ime DE (point F) is
center of ‘the circle. :
- . 1 l‘
79




. .
Laying Out a Hexagon
A hexagomean be drawn ‘as follows:

Draw AB to rcpresem\”diameter of hexagon.
I-ocate C as center of AB, and draw circle using C
as center'and AC as radius.
‘3. Using AC as radius and A and B as centers,
inscribe arcs DE and FG. - . .
4. Connect points A, D, F, B, G, and E.

N

. “

Laying Out an Octagon
An octagon can be drawn as follows:

l. .Draw square ABCD to required dimensions.
2. Connect opposite points with diagonal lines.

3. Using AE as radius and A, B, C, and D as centers, ’

inscribe arcs FG, HI, JK, and LM.
4. Connect points L and H, Fand J, I and M, and G
. and K. ¢
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Laying Out a.Polygon ,

The progressive steps to lay out a polygon with

- seven sides, (heptagon)_ are shown in the accompany-

ing illustration. A polygon\ith any number of sides
can be drawn as follows: )

. Draw circle to required diameter.

2. Using the diameter as a radius and, A and X as
centers, draw intersecting arcsat?.é» )

3. Divide the diameter into the same fumber of parts
as the number of sides in the polygon. (The
number seven is used in the illustration.)

4. Connect the mﬁersectmg arcs at Y with posmon 2,
on the diameter, and extend the line to mtersect
the circumference. Always use position 2 i irrespec-,
tive of the number of sides.

5. Set dividers to AB, and step off circumference into
seven parts,'as at C, D, E, F, and G.

6. Connect all-points on the circumference.




.

~

-

UNIT C —-BLUEPRINTS AND SPECIFICATIONS
TOPIC 5 — -GEOMETRICAL CONSTRUCTION

, Study Guide

Complete the following exercises:
. Draw a line parallel to XY.
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2. Bisect ¢ MNO.
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3. Find the vsdius of arc AB. . -
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Y . 4. Using XY as its diameter, lay out a hexagon.
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UNIT C — BLUEPRINTS AND SPECIFICATIONS
TOPIC 6 — SQU‘ARES AND SQUARE ROOTS

® ’
- " This topic is planned to provide answers to the following questions:

® Why does the tilesetter have to learn to square numbers and find square roots?
® What materials are available to help the apprentice learn squares and -square roots? *
AN

3

Most of the mathematics needed by the tilesetter
has been covered in the /ntraduction to Apprentice-
ship. In addition, the tilesetter’must understand how

nical Society, 1975. Read:pp. 249—66 and 379—418;
or Pamphlet No. 8, “Powers and Roots,” and Pam-
phlet No. 12, “Lengths and Areas,” pp. 124-16.

- to square numbers and how to find squaré roofs.
” «. These things are particularly important in deter-
* mining the hypotenuse of a right triangle for tile
layouts (Fig. C-2). The tilesetter who understands
NG , )
squarcs,‘md square roots will be able to use the for-
mula C'= VAT + B? o arrive at the correct answer, _
which in the example is 10°(C =vV62+ 82 =V 36 + 64 .+ As&in.
= V100 = 10). A (15.2 gm),
The assigned references will give informatiom both “,
on squaring numbers and on finding square roots.

-
L]

v «i‘\'

2 Study Aséignment

Glen M. Hobbs and James McKinney. Practical .
Mathematics (Third edition). Chicago; Ametican Tegh-

A

. B=8 in. {20.3 cm)

*o

Fig'; é-Zv-Right-triangle - ———— e
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UNIT C — BLUEPRINTS AND SPECIFICATIONS

- TOPIC 6 — SQUARES AND SQUARE ROOTS

+ Study Guide

Solve the following problems 1n squares and square roots:

2. VB84 <
3, J’Q"G's% |
5, V625 Z {
6472zt
7. (he)?= ,

B (55Y) =

9. (15.ft. 3 in)? =
(lO. @ iny? =

.
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. UNITE 'BLUEPR}‘NTS AND

.

%
are the specifications used .

.HOHK

*
3

Building plans and specifications provide an equal
basis on which all contractars can bid on the same
- job. Specifications supplement the plans, because
details such as serial numbers, model numbers, tex-
tures, finishes, and qualities are too, numerou$ to be
included on the plans. Requirements in greater detail
can be set forth for the entire job in the specifications.

Specifications

The plans and specifications provide a neutgal
ground for settling disputes between the contractor
- and chent. They establish a legal basis for supplemen-
tal authorizations, for division of responsibility,"and
« for other relationships. , The specifications indicate
tesponsibilities in regard to performance and comple-
tion, dates for all subcontractors. Spcmﬁcat%ns must
be prepared” for any job whcre loan commitments’ are
antncnpdtcd

v

ied and contracts negotiated by dl[Ol‘nC)ff The con-
tracts frequently involve co}rnpllcatcd legal operations.,
Thousands of dollars may Bc expended pefore a con-
\ﬁndlly can be signed. In residential construcnon
'spem ations are-still legal and binding. but thcy are
not as complex Every house Should have specifica-
tions, which usually are required by city or county
building departments. The plans and specificatjons
should be. available ‘at the construction site. WhHen a
. Joan commitment 1s_desired, sevcn sets of plans and
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PECIFICAT|ONS

‘ 'TOPIO>7 - SPECIFICATION AND co RACTS

This toplc is planncd to provide answers to the following questions: :

the tilesetter? o, ' '
is responsible for writing the specifications?
® What conditions ate covered in the contract?

On major building proﬁ:cts specnﬁcatnons are stud-  “ilesetting confrdet is awarded”

N

\
specifications usually are needed. Additional COplCS
_.arc needed. for the blddlng process .and for other
purposes.

b

k]
.

M
Contracts

Certain conditions that govern contracts are cus-
tomarily accepted and obscrved on all bunldmg proj-
ects. The contract covers such particulars as insurance; .
responsibility for provision of facilities on the’job; and
relationships of the owner, architect, contractor J.nd
subcontractors. -

A basic understanding of the contractor’s responsi- g
bilities is important if the journey-level tilesetter is to
\glplctc the tilework cffcctlvcly -On.many building
projects, the ul’esettmg contract is awarded-toatileseg-

¥

N Y
2}

ting company by the general contfactor as a subch %
tract. However, whether this |s true or whether the “22_]

irectly {)y the ‘archi--,
tect, the' form and content of-th&specifications will be
the same. Because the quality of the materials and the
extent of the work rcqumd are fairly 4 similar from one *
contract to another, the Journc) -level tilesetter becomes
familiar with the usual requ1rcmcnts To understand
the cxccpuons or ta recognize wher a mraterial or a
procedure is not normal and therefore may be incor-
réct, the apprentice must gain a basic knowlegdge of
the standard - specifications upon which mdmdual
plans are based. .
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N\
UNITC — BLUEPRIN}SﬁND SPECIFICATIONS
TOPIC 7 — SPECIFICATIONS AND CONTRACTS | ‘

- ) ) Study Guide

Determine the correct word for each numbered blunk in ghe sentence, and write it in the corresponding
blank at'the right.

K I. Specifications usually are required by city or county | departments. { L
.-~ r . . . . . oy . ':' M
2. Specifications indicate respensibilities in regard to performance and 2 dates for C2 A
. all subcontractors. - , :
3. The plans and specifications should always be 3 on the job.. 3.
. . ¢ 4 . ¢
4. ‘Specifications are r"cq‘hired for any job where 4 commitments are antigipated. 4.
1Y \ - ¢ ; 1-4,, , - . -
5. The tilesetting-contract often is awarded by fhe gerteral contractor as a(n) _5 . 5.,
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UNIT C — BLUEPRINTS AND SPECIFICATIONS

‘ TOPIC 8 — MATERIAL ESTIMATING

N -

This topic is planned to provndc answers to the fo[lowmg questions:

® Who is responsible for estlmatmg material for a job?
® What are the methods of estimating material? ¢
* @ How are blueprints scaléd by the tilesetter? *

Before the tilesetter can “begin'a Job the correct
quantity of material must be avanhblgm ‘the workmg
areat To avoid purchasmg too much oritoo little tile,
the tilé contractor must make an estimate of the.
quantity needed. To have too much material on'hand
Is expensive, because storage space must be found or .
unnecessary drayage paid. To have too little material
on hand causes delays and often requires a layoff by
the contractor. «

An employer chooses the supervisor from among
those journey-level workers who have a thorough
knowlcdgc of blueprint reading and material estimat-

- ing. This does not mean the tilesetter should have the
ability to estimate all the material needed. for éxam-
ple. for a three-story building. But the employer does
expect the supervisor to estimate the amount of mate-
rial needed to complete a 5pCCIﬁC tile _|ob before the
orngmal supply of material is cxhaustcd rhcykmtcr

.who'can do these things will gain a reputation for
being efficient and will have a better, chance of
ad»ancmg to a supervisory position,

o Bases for Material Estimating .

" Toestimate the aterial needed on a tilesetting job,
the ulesetter generally checks the specifications, the
room schedule on the blueprints, and the details on
the blueprints. The tilesetter then scales the prmts
Specifications
. The tilesetter checks the spLlelCdllons for thc

foIIowmg . .

. Type of fkor .
2. Type of base -
3. Size of tile
4. Strips for inserts, if any
5. Type of cap
6. 'Accessories
7. Type of installation: mortar (set with scratch

coat and float coat): thin-set mortar; or organic
adhesives * "
8. Spectal materials .

" Room Schediile

The room schedule on the blueprint is chcckcd _by
the tilesetter for the folfowmg,

l. Rooms that have tile

2. Height of the wainscot L g
L. ' hY ' FE e
. ! .
v .4
. L 3 -

98" o

3. Trims in the reoms (mms around opcmngs if

any) ' \
4. Type of threshold
’< -,
Details

The tilesetter checks the dctalls on the qucprmt for |

the following:

Jd. Reinforcing mcsh ~
2. Waterproofing membrane
1 Thickness of mortar setting bed

w’
" ' ’

Prints‘are scaled by the.tilesetter for thc quantity of
tile and other materials needed for the job. The tileset-
ter also establishes a procedure to be followed so4as to
eliminate possible errors. For example, the tlesetter
always starts at one point and follows through untilhe
or she has returned to the original point. By knowing
the total length of the walls of a room, He or she can
determine the quantity of caps. basés, strips, and wall
tile needed. The tilesetter also,can determine the quan-
tlty of tile needed for the ﬂoqr area. :

Print Scahng

Methods of Matérial Lstlmatiné '

The tlléscttcr should have at least a basic under-
standing of how the material estimate for tllcscttmg 15

“.. made. Several casy methods of estimating have been

developed to help the tilesetter determine the amount
of material needed for a given job.

Floors

The surfgce area of a*fJoor is m:ncd by multi-
plying the length by the width. For cxan@c

Floor length = 15 ft. (4.5 m)

? Floor width = 16 ft. (4.8 m)
Floor area = 15 ft.X 16 ft. = 240 ft.2 (4.5 m.X 4.8'm =
2I 6 m?) (Ifthis publlcatlo ftﬂp 5q ft .in?

« and so Iorlh)

= cu.

..

Walls

*T'he surface area of a will is|determined by multi-
pIymg the length by the hicight. The’area of any 6pen-

ings is subtrdctcd from .the [total wall area. For
example: P . ]
Wall length = 56 ft. (16,8 m
Wall height = 8! ft. (2.6
Door =17 ft. X 3ft. (2.1 0.9 m) /
87

.

/

=




=

Wall area = 56 ft. X 8% ft. = 476 {t2 (16.8 mX 2.6 m =
37 m)

Door = 2] ft-(l‘)m)

Total area= 476 ft.2 — 21 ft--455ft-(417m-—l9m-
= 4].8 m?) .

- i

Ceilings _ B
The surface ar€a of a ceiling is determined by multi-
plymg the length by the width. For example:

Celhng length = 15 ft. (4.5-m)

Ceiling width = 20 ft. (6 m)

Ceiling area™= 15 #&. X 20 ft = 300 ft.*
m?)

(4.5mX6m=27

'} M -
Trims ‘
The quantity of trims (capsand base) in linear feet is
determined by subtracting the length of the openings
from the perimeter of the wall or walls. For example:

Room length = 15 ft. (45 m) L
Room wtdth 5 14!4 ft. (4.4 m) «

Trim length = IS ft. + 15 ft + 1434 ft + 144 ft =59 fi
45m +45m+44m+44 m=178 m)
Opening length = 4 ft. (1.2 m)
Trlmneedd—59ft—4ft—55ft(l78m—l7m—

Base Matgrial .0

The quantityrof sand.needed for the base material

to be
total
will

sed in a room is determined by dividing the
area of the wall, floor, and ceiling by 12. This
ive the agiount of sand needed for a mortar bed

* that/is /I inch* (2.5 cm) thick. For example:

ength of ' room =I5 ft. (4.5 m)

Width of room = 15 ft. (4.5 m)

Wall height = 8 ft. (2.4 m)

; Walllarea= 8 ft. X 15ft. X 4= 480ft (24mX45mX4
X =43.2%my) .
Door area= 4 {t. X 6 ft. = 24 ft.2(1.7m X | gm=22m?"

&

-~

ivie
o e, e
‘Jll oL,

l..

. »

Wall area to be tlled =480 ft.2—24ft2= 456 fr.2 (43 2 m?

- 22 m?= 4l m? 2) ‘
* Cellmgarca— 15 ft. X 15 ft. —225ft-(45mx45m-

20.3 m?) .

Floor area = 15 ft. X I5ft =225ft.2 (4.5 mX45m =
20.3 m?) e ~

Sand needed = )
456 ft. + 22l52ft. + 225 ft. = 75% f13 (2.1 mY)
-

5

Because sand comes in cublc yards, the \olume in
cubic feet of sand should be divided by 27'to deter-
mine the number of cubic_yards.

b4
75V f '
——— = 28'yd.? 2.1 m?
57 yd.? (2.1 m?)
The quantity‘-of cement needed on this job when

cement is mixed at a ratio of one part cement to 4‘/>
parts sand is found'by dividing the volume of sand, in

cubic feet, by 44, (One sack of cement = | ft.} or 0.03
m?)
C 751 fi \

= 168 ft.) (0.5 mY)
. 414

The quantity of lime needed for the walls and ceil-
#gs when lime is mixed at a ratio of one part lime to
“siX parts sand is found by dividing the volume of sand -
(in cubic feet) by 6. (One sack of lime = 11t.} or 0.03
m?)

56 ft.}

I = 9.3 ft3 (0.3 mY)

i
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’ UI‘IT C — BLUEPRINTS AND SPECIFICATIONS

. 'TOPIC 8 — MATERIAL ESTIMATING L
‘ : Study Gmde :

Determine the correét ord for each numbered blank in the sentence, and werite it in the corresponding
blank at the right. \

. One sack of cement Is éq;lal to I‘ cu. ft. | . _ \ 1.
2. To determme thc qua\nuty of trims, in Imear feet, subtract the openings, if any, 2.
*  ‘Mrom the 2 of the _i_ . ' 3.
3. To determine the sur\acc area of a 'ﬂoor, in sqtiare feet, 4 the length by the 5. 4.
. l 5.
4. The tilesetter checks the 6 on the blueprint for the thickness of the mortar sctting . 6
bed: T f
5. To determine the numpber of cubic yards of sand needed on.a tile job, divide thc 7.
" number of 7 8 of\ sand by 9. ‘ (" 8.
. \ ® LY . B 9
N\ . . . . :
6. The tilesetter checks the 10 to defermine who is reyponsible for, setting the - 10.
“accessories. : y '
' K 7. I’rints are 11 by the ulesener for thc quanuty of tile needed for job. . 1l
' 8. Thc t\esetter should chcck the 12 13 for the height of the y.vainscot. J2 .
. . _ . . : ' 3.
‘~ 4 . L} ' : i N N - o V.
" 9. To determine the typk of cap and the size of tile, the tilesetter checks the 14 - ' 14.

. . ' 3 . \ -
+ 10. One sack of lime is cFuaI to 15 -cu. ft. Co, 1S, -

< “*a
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UNIT C — BLUEPRINTS AND, SPECIFICATIONS

TOPIC 9 — LARGE, COMMERCIAL PROJECTS

" This topic is\planned to provide answers

to the follow}ng questions:

e How does the tilesetter locate details on large blueprints?

® What is a room finish schedule?

® What does the tilesetter learn from elevation drawings? . /

In the topics studied thus far, the apprentice tileset-
ter has worked only with blueprints for an average-
size house. Being able to work with blueprints of this
size is by ho mea ,sufﬁCIent today, as the new high-
rise construction in- progress all over the country

’ clearly shows. The-job ofdesngmng and drawing blue-
prints foy these bulldmgs is sometimes so gigantic it
must be handled by several architectural firms combinéd.

The apprentice mighf be asked by a superyisor to
find a window or wainscot dejail of a rest room
located in the>southwest cerner of the tenth flogr of
such a building. Without'some idea of how to look for =
the correct sheet ‘that contain$ this mformatlon an
individual would have to make a tlme -consuming
search. . *

A

A competent superyisor, estimator, ‘or tilesetter

“ule is most important because it describes the finish of

the floors, walls, and ceilings of évery room in the
building. It is particularly important to the tilesetter
because from it he or she lcarns where the tile is to be
installed. The floor, trim, and wainscot should be
chécked for tilework requirements: The room finish
schedule may also lisg the sheet numbers of the plans
for each room. /»\ ' ' |

’ <

¢
" Step Three .

The third step’is é:fating the sheet that gives the
floor plan of the room in question. The floor plans,
which were described in Topic 2 of this unit, give

" information on the size, shape, wall construction, and

floor construction. A section is used to illustrate the

wall canstruction and {ype of tile. A detail notation, .

should be able to find the information needed tocom=  ,such as that in Fig. C-3(a), may be given. In such a

plete t?e job efﬁcnentl) A small oversight could mean
the difference ‘between a profit and a loss. ,The job &
layout and material estimates are ngured from the
blueprints. A bid for the job usually is submltted

before- the snte is cleared for construction.
3

General Procedure

»

No set rules or methods  have been established for
yrking with large blueprints. The symbols lettermg
/%k)ensmmng, dnd arrangement -of sheets vary with
_each architect or architecturalfirm. Therefore, the fol-
lowing information is gwen—to%erve as a guide’to the
apprentice tilesefter who must, for the first time, work
with a, stack of blueprints for 2 large commercial
bulldmg . ) R

-

Step One , - " -

.

The tilesetter first studies the title page or, as’ lt is
sometitnes called, the sheet index or-schedule of draw-

. ings. THe major divisions into which the blueprints are
divided, -such as :plumbing, architectural, structural, «
<r;§l"architectural'plo°t plans, are shown in the lower

- t-hand corner near the title block. Generally, tile-
work is found in the architectural divisien. The sheet
index also may contan?'ﬁ\e schedule of abbreviations’
and symbols used _m'that particular set of blueprints.

Step Tvm "

The room finish schedule must be located. It usu- .
ally#s located-on the title page The room finish sched-"

= ]

symbol the top number indicates the appropriate
detail, and the lower number giv es the Sheet on which
it may be found: .o

106
F-2

.
Fig. C-3. Symbols used on the blueprints for a large project

Step Four’ T

The tilesetter needs to“study the interior clevations.
These drawings show the vertical and horizontal

dimensions and illustrate how,the finished installation_.

will look. Here again, a detail may be used. The
details and sections of a large building might requlre
several sheets.

\

oL

S~
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Finding One Detail

No general rules can be given that will apply tQ
every set of blueprints. Each set should, be given
«carcful and methodical sludy The follomng example
illustrates lh%d of searching a tilesetter may have
to do to answer a qmsnon on a )éb. It is prcscnlcd
through the cooperation of the Los Angeles architec-
tural firm of Balch- Hululldson Perkins., The pl‘lns
involvgd were for the Center lnlcrmgdmlc School in
A7usaa ‘

Shc question poscd to'the tile supervisor on this job

“What s to be the total height of the tile wainscot
ll:l the girls’ and boys’ showers”"

To answer this questioh, the supervisor, needed to

read the height shown an the architectural ~details.

NL.atef, he would also need to ¢heck the measurements
of the actual pieces of tile specified for this job. But
before he was able to locate the architectural details,
he had to go through the lo‘llowmg> procedure.

¢ supervisor first located the name or numbegr of
the building housing the showers. To do thus, he
looked at the index of drawiigs on sheet AP-1.- Thas
. led him to the site plan, also on sheet AP-1. Here he

found the legend of the bunldm;:s and learned that the ~

bhilding he wanted was “J.

< The su pcrvnsor then needed the floor plan for build-
Trlg J7 He again referred to the index of drawings,
which revealed that sheets A101"and- A20|cconldlgcd
the floor plans. (He also discovered that these same
‘sheets showed ‘the exterior dc»duons and room finish
schedules.) ’ L

When he turned.to lh;: floor plan, the tile supervisor
saw the layout of the”rooms, the room numbers, the
slope of the'floor, and the. locdtion of the floor‘drains
. From the room finish schedule, the supervisor saw
that .two “types of finishes were*to be used n the
showcr rooms. Finish F-1 was to be coloted nonsllp
cement and pertland cement plaster with no ceramic
tile. Pujlsh F-2, was to be ceramic tile. Under this
finish was the symbol shown in Fig. C-3(a), which
meant "that mor¢ jnformation on the. finish in this”
room was to be fqund in dtail 18 on sheet AlO?.._

Further inspectiog of the floor plan-disclosed that
both roqms 106 and n page A101

~ “ :

3

SR

- N

Y-

the-girls"and”

boys' showers were to have tile. This was indicated
by the symbol rcproduccd in Fig. C-3(b). In this sym-
bol the top number is the room numpber, and the lower
number is the room finish schedule number,

" The supervisor also noted the symbol shown in Fig.
C-3(c). The symbol was pointing to the south wall.
The *G™ at the top indicated what detail to look for on.

the interior elevation, and the number represented lhc

sheet on which it would be found.

The next sheet to be studied was A 102, which con-
tained the interior elevations. When the tile supcrhsor
studied detail “G" on the interior elevafons, he found
the symbol illustrated in Fig. C-3(d)., The top nunber
was that of the dclall needed, and the lower number
was that of the “Sheet on which it would be found..

Finally, the supervisor had to locate the details. In
detail |18 he found that the tile wainscot was to be 6 .
feet 6 inches (2 metres) hlgl’l The detail showcd that a
bullnose was to go # the top of the wains¢ot and that
.a shoc base was to go at the bottom. The detail also .

sgave thetovegrall thickness of the mortar bed and tile
. for both the walls and floor
" By chécking further on the sheet of details, the
supervisorfound instructions on how other tle instal-
Tations wefe to be made. One detail showed how the
shower “pgrtitions were té-be constructed. Another
detail indicated that the bullnose on the top was to be
ldlll flat. Another showed how the shower curb was to

- be built. This detail also showed that the cur%lop was

to be trimmed with a 6 by 6 inch (1512 by

Sfféen-
timetre) doublebullnose.
- ¢ T

. Summary
The procedures for flr?slmg a detail in a set of plans
. Cap be symmarized as {Ollows:, o

. Locage the floor on which tile 15 to be installed.
". Find the floor plan for that particular floor and
room layout, .
.3. Locate the interior elevations for that portion of
* the construction, :
4. Obtain the correct detail from the mlcnor eleva-
. llons i » -

~




UNIT C — BLUEPRINTS AND SPECIFICATIONS T '
TOPIC 9 — LARGE COMMERCIAL PR‘OJECTS . ‘
. . 1 ) - . ’
: Study Guide . !
Determine the correct word for each numbered blank in the sentence, and write it in the correspondmg
blank at the rlght ] - . '
. ‘ - . /
L Tllework is usually ingluded on a set of, plans under _1_ division: . 1. ?
- C.
2. A(n) 2 for a construction job is usuallyssubmitted Before the constructlon snte has 20 - .
been cleared. . -
. . .
3. The room finish schedule descnbe&the finish of the walls, floors, and 3 ofevery 3.

room in the building.

o

" 4. The symbol generally used for a detail notation indicates both the 4 of the detail 4.
1tself and the sheet of bluepnnts on which it is to be found. .. . Y
* ‘ oo . i )
S. lnformatlon on the slope of the floor for a shower room would be found on the _§_ . 5. ) )
- 6. ' y s 6.
6. While studying the room finish schedule, the tllesetter should check in partlculdr s
the information on fleors, 7:and 8. > . ‘ 8.
T 7. After locating on the a.rchitectural'details the information needed for tile installa- 9."
’ R tipn, the tilesetter should also _9_ the tile ltself -
N : ' 3 T,
8. The schedule of abbrevnatlons and 1(5 used on a set of blueprmts is often ihcluded 10 . ‘
L on the title page _ g R
. b ) '
‘ 9. The title page of a sct of plans is also sometimes called a.schedule ofdrawmgs of , 1L
; Ar o2, , 2 - 12.
10. The tilesetter should st.\udy the 13 14 #5 to deterfhine whethcr.‘a wall is to 13, o
have a plaster or tile finish. T , ’ 14.,
L4 . , ' . b
v ' 2 )
s ,
¢ ' ? \’ 3
- ' ’ (‘ % . ) +, \ . ° °
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TILE LAYOUT

.~ TOPIC 1

= This topie,1s planned to provide answers to the tolll)\uné questions,

. ® How important is a good tile layout?
¢ How are tile layouts planned?
¢ How-are Showers squared?
) \\ hat is 2 diagonal layout? o

) 3
More than any othes jobsprocess, the layout of the
vtile can enhafee the beauty of a building, Any errors
in layout are so readild apparent that apprentice tle-
setters muost nmsttr the tcchmquc if, they are to suc-
ceed in the trade A good layout gl make thc actual

dp_phumon of tiles casier. \w hercas a poor or indiffer-
T odnt layout slows the workSprocess

Gehtering Tile on Walls .

i 7

tiles required to fill the course The pattern must be
centered exactly on the area to be covered. If this
layout results in an even number of full-size tiles and
cuts. the cengérline.of the course is on a joint, and the .
courscp«,}ff)mc out with less than half a tile at cach
end Shifufig one of the middle tiles from the joint to
the center of the tile course will result n end cuts “of

half a ule plus the cut. Eor example.if 4%-inch ¢10.8-
centimetre) tiles are used and the pattern results n

¢

To center tle 1na course on a vertical surtace (Fig
D-1), the ulesetter must first: dc_tcrmlm fhe number of

['2-1nch (3.8-centimetre) cutson cach end of the wall.
shifting the cehter nle by half a ule will give cuts at

- . : ' J . '
r . * ENDS OF WALL — -
¢ ] " s P - )
' © / b .
4 ’ . ~ N .
> » s 2y N
[ o e P .
» . . | .
. v L, L. _/ .
. . ) | CORRECTMETHOD .
. ) .
. ¢ /— INCORRECT METHOD * i !
- - ~ . ’ -
. ‘| ’ -
1]
- ' ] . .
£ \ o + ) ,‘ . * ’
‘ ‘ ' - ' . ) » s A < ’
’ * . |— CENTEQLINE OF WALL .. .
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. v .
‘ t .. . o
o ) Fig D-1.Tiles centered oh wall . .
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each end of the wall of 2! inches (5.4.centimetres)
plus 1'% inches (3.8 centimetres) or 3% mches 9.2
cemtimetres).

When tilesejters are working with decorative tile

“that has a continuous pattern, they should continue to

set tile on the adjoining wall with the piece cut off
front’the previous wall; otherwxse.,thc pattern will not
match. Also, wheil working on two walls that run
from an outcorner, the tilesetters should begin at the
outcorner with full -size tiles and proceed to thé énds
of the walls unless the tile at the opposite end of the

course proves to’be less than half a tile. In that case ©

the 'situation should be handled like any other center-
ing problem, as outlined in the precedihg paragraph.

Squaring a Shower -

g
The tile shower is one of the bread-and-butter items
of the tilesetter’s trade. A steady demand existsfor the

» tilesetter who tan install a tile shower successfully

regardless of the shape or size.
.The procedures for squaring a shower are the

" following (see illustration below):

-

. Check for plumb of wall A at the shower
entrance. Determine points (if any) where the
wall is out of plumb.~(See illustrations below.)

2. Hold straightedge 1| across the shower opening,

- and secure stranghtedges 2 and 3 on the face of

the jambs. These are set equidistant from straight- -

edge 1,

3. Set float strips on wall D equ:dlstant \from
straightedges 2 and 3.

4. Usc framing square and straightedges 4 and 5 to
set float strips on wall E square to wall B. Use
straightedges and square to find, if jamb edges
are square’ with wall E also.

5. Use framif§ square apd straightedges 4 and 5 to
set float strips on wall C. Use tape rule to set
strips parallel to float strips on wall E.

6. Make adjustments: If the spirit level and framing
square have been used correctly, very few adjust-
ments will be necessary. .

Setting Diagonal Floérs
All horizontal areas that are laid in a diagonal pat-

tern should be centered in the same way that vertical

[y
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surfaces are centered. Where the floor has aeorder

~ and the wall also is tiled, the border should be set so

b4

that its joints fall at the same places as thé joints of the
wall tile. Then,"the diagonal half cuts shoyld butt

against this border. Some tilesetters slip the fuil diago-.

nal/ cuts out of line and insert a stranght r(:ut this
should not be done, because the joint would be
broken. The correct method of mstallmg 4% by 4V,
inch (10.8 by 10.8 centimetre) tile is illustrated in Fig.
D-2. The diagonal pieces are cut to fit the border. If a
diagonal of less than ¥ inch (1.9 centimetres) remains,
‘then: the' layout must be changed so that the small
d;agonal will measure 14 inches (3.8 centimetres)to
fit with the cut from which it has been taken, Thus,
the large piece will be 44 inches ‘(1't.4 cenumetres)
+ The tilesetter should experiment with the cuts so"that
they will fit the particular requirements of the tile-
work. This same principle applies regardless of the
size of the tile usgd. .

A beautiful example of a diagonal pattern for a'

‘kitchen counter is shown in Flg D-3.

Closing Decorative Tile -
When tile with a continuous pattern overlaps to

such an extent that the dlscrepancy cannot_be cor-"

rected by spreading the joints, the tilesetter should cut
an’equdl amount off the last two tiles that finish the
compkete border around the pattern. This procedure
'will close the pattern. Tiles should always be cut in
pairs. For example, when a swirl pattern is being sef in
place, the last two tiles should be cut; this will create a
lesser swirl, but the remaining tiles will match (Fig.

’
. -

D-4). Some ulesetters Will form a closure by cutting
only one tile; this should be avoided. If the cut tile 1s
running parall¢l "with .the other courses of tile, the
other courses should be cut at the same place 50 that
the joints will be uniform.

An example of a layout of d‘dLCOI‘dUVC pattern 1s
shown in Fig. D-5. .

.
-

< Setting Hexagonal Tile Floors

In setting hexagonal tile floors, the tilesetter should
usc: the same procedure as thay given for diggonal
Iayouts Every effort should be. made to maintaih the
full size of <he border tile and to maintdin the border
pattern. Whaeye the cuts on the tile edges result in tiles
that are smaller-than full halves or five- -point cuts, the
next course can be:converted into elongated hexagons
that ‘are cut to<fmdive-point cuts or full halves then
can be used along the edges (Fig. D-6).

Laymg Out a Closure .-

A closure is used.when tile is to be set around a
series of doors or windows (Fig. D-7). The tilesetter
can_use a fulttile or a large tile cut arourd the open-
ings. To lay out a closure, the tilesetter centers the

. opening and inserts the cuts at the, center or at either *

side of the door or window. If the cellmg 1s to be tiled,
a closure cannot be used.

X « . Setting Trim

Tdim should always be backed up with setfing mor-
tar and a thin even coat of pure cement but never with
tlle grout or pure cement exclusnvely If the tnlesetter

N

.
DIAGOXiL

.

INCORRECT METHOD

.

« 3

)

\

4%-IN. (10.8:CM) BORDER TILE
. & 4 . .
‘ " : | ¢ \
. L 7 T
‘ . - Fig. D-2. Diagonally laid tile floor '
] a . 1 ‘
, » - -
o . 95
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desires to leave a full'backing for the-trim, at the ume
of floating he or she should apply mortar beyond the
‘finished dimensions of the atea to be tled and remove
the excess mortar back to the Anished dimensions

The pure‘coat of ¢ement that is then troweled over the

setting bed or applied to the trim unit should not be
more than %e.nch (0.2 cenuumetre) thick

) Fitting Sculptured Tile at Cormers
To set sculptured or contoured tiles, the tilesetter

must solve the problem of ‘eontinuity of design at the -

) See color reproduction on page 125
Fig. D-3. Example of a diagonal pattern for
a kitchen counter

. =~ .See color reproduction on page 126
Fig D-5 Example of a decorative pattern for a bathroom

’
_—
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corners. When these tiles are cut at the juncture of two
intgrnal walls, the tiles torm an unsightly jointf they
are cut square®nd butted  The tdesetter can chminate
this condition by using one of the following alternatises,

L. Use plain ule tor the cuts at the corners (kg

" D-3).

Miter the sculptured ules (Fig. D-9) i

3. Cope the ules td it (This is the least desuable
method ) :

t9

i oo SMALL POINTS

.l !

*
INCORRECT METHOD .

L HALVES 'ELONGATED HEXAGON MADE
UlL HAL —\ BY CUTTING TWO SIDES ~\

- CORRECT METHOD

Fig. D-6 Layout of hexagonal tiles

FULL TILE ~
4 IN a 6 BY 6IN - 4 1IN -

(102 Cm) (152 BY 152 CM)—‘ (102 CM)

- .

L4

‘
. .
- . B

W

[— FULL TRIM AT DOOR —#»
(NO CUT}
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UNIT D - JOB PROCESSES -~ .
IS “~
TOPIC 1 — TILE LAYOUT r . ‘
. - )
Study Guide '
Bctcrmmc the correct word for cach numbeted blank in the sentence, and write it in the corresponding .
blank at the right. .
! . . . .
1. The centerline of a course of tile is on a Jomt when the course contains a(n) l. )
number of tiles. - . - ‘
2. Decerative tiles should always be cut in 2 . ) ‘ . 2.
3. The minimum size cut with which a course should end is 3 . . R
4. In laying hexagonal tile floors, the tllcscttnr should mamtam the full size of the 4 4,
ulc ,
- + . . .
5. Trim should be backed up With .5 mortar and a thin even coat of pure cement. 5.
. 6. The first operation ih squaring a shower is to check the _6_of the egtrance wall. 6. .
0 * = v - -
7. The float strips on the side walls should be 7 from cach other. - * . 7. .
8. All float strips must be 8- , 8.
9. To set sculptured tile, the tilesetter must solvc the problem of _9 of: design. 9.
10. In the process of Faying out a(n) _10-, the lIILSCllCr Yan use a full tile or a large cut ., ‘
. around a door or window. . .
}‘ .
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UN\\T. D — JOB PROCESSES ‘ A

2 — PREPARATION OF VERTICAL SURFACES

»

This topic is planned to provide answers to the following questions:

# How are vertical surfaces prepared for.tilework?

. ® When is sandblasting required?
‘® How is dead cement removed?

At lefist half the failures in tile installations can be
traced to pgor preparation of the surface before the
tile is laid.” The tilesetter should be able to prepare
_vertical surfaces for the installation of tile. Because
local ‘practicey vary from place to place, familiarity
with different techniques will help the tilesetter handle
work in various locations.

Wood (Interior and Exterior)

All wood—including studs, plywood, particle board,
and sheathing—should be adequately nailed if it is
going to be used as a backing for tile. The wood
should be fastened securely before the surface is pre-
pared. AllL wood js to be covered with waterproof
paper, ‘wire, and mortar. Tile should not be bonded
directly to wood purfaces.

Mortar

When mortar i§ to be applied over stu;is. the.tileset-
ter should prepare the backing as follows:

I. Install tie wire if the studs are more than 8 inches
(20.3 centimetres) on center.

@
2. Useapproved vapor barrier with an overlap of at

least 2 inches (5.1 centimetres).
3. Apply metal lath with an overlap of at least 2
inches (5.1 centimetres). -

When the base consists of sheathing or plywdod, tie
wire can be eliminated, but the vapor barrier and
metal lath are required. o ®

Shower walls, installed in mortar, require special
-attention. This is because of the need for leakproof
showers. The combined thickness of the waterproof-
ing paper, reinforcing wire, scratch coat, mortar bed,
and tile is not to exceed 1% 4nches (3.8 centimetres).
The thickness must be uniform from -bottom to top.

Thin-Set Portland Cement Mortar -~

* Thin-set portland cement’;fnortars'should not: be
“used to adhere tile directly to painted or unpainted
plywoad, particle board, marine plywood, or sheath-
ing:*“The flexibility and*movement of woge make it a
poor base for tile, Any movement will cause the tile to
shear off, . .
Where thin-set cement is to be used, the mortar
method should be followed. The wood should be
covered with waterproof paper and metal lath. This is

~

% v
L4
recommended .over, wood backing because the water-

proof paper acts as a cleavage plancbetween the wood
surface and the tile installation. )

Organic Adhesive .

Organic adhesives should not-be used to adhere tile
directly to plywood, partide board, marine plywood,
or sheathing. The flexibility of the wood creates a

“hazard. The solveqts in the adhesives cause the wood

" grain to move, a&d"(any‘ movement may cause the
grout to loosen and fall out. This is especially true
when large sections of plywood are used. .

é
Gypsum Plas{fr

The tilesetter should know the different methqds of ~-)
preparing gypsum plaster surfaces for the installation .
of tile. . ’

é\’lortar ) - - s ]

On a job where mortar-is to be applied over gypsuni™ . 7

plaster, a waterproof membrane and metal lath should
be used. A scratch coat also may be needed.

.~

Thin-Set Portland Cement Mortar ’:
Where tile is to be jnstalled with thin-set.portland
cement mortar, the tilesetter should use waterproof
paper, metal lath, and portland cement mortar. Bond-
ing directly to gypsun plaster with modified portland
cement is not recommended for either wet or dry

areas. . R

Organic Adhesive

In dry areas tile may be adhered directly to plastes,
with organic adhesives,,but care must be taken to
ensure that all moisture has left the plaster. Also, aH
dust and dirt must be removed from the surface of the
Plaster. ¢

Gypsum Board (Wallboard)-

The tilesetter often installs tile over gygsum board
surfaces. T

»
(R}

Mortar N

The wallboatd should be prepared with a water-
proof membrane and metal lath before mortar-is ap--
plied. A scratch coat may be required.




A one-coat method ot installeng ceramic ule over
wallboard s Shown in Figs "D-10 through D-15,

Thin-Set Portland Cement Mortar - o’
~ LY

. . . .

Before tile s anstalled 1y, wet areas with thin-set
mortar. the surface must be prepared with waterprool
paper. metal lath, and portland cement mortar, Indry

’ Lo EREEER
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: /
Fig D-10° Gypsum wallboard réady for tile installatjon
. . .using the one-coat method '

Fig. D-11[ Mortaréd screed ready for floétirlé the settthg
bed ° ) :
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areas tle may be adhicred directly to,gypsum boards—

but the surtace must be free of dust and dut.

Organic Adhesive ) .
In dry arcas organie adhesives may be used to

adhere tle duectly to gypsum board All dust and dirt
must tirst be removed trom the surface
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Glass Fiber Mesh Refnforced Board

The failure of ceramic ule installed over wood. over
gypsum wallboard, or over gypsum plaster i wet
dareds Is a problem that faces the buillding industry
today  Glass fiber mesh remforce | board was devel-
o[.){'d to help solve this problem. Unlike wood and
gypsum products, this material s unaffected by mois-
ture, water, or steam Because it s made of expanded
shale and 15 remforced with glass fiber and high-
density portland cement, this board has one of the
towest coefficients of expansion o1 contraction 1n a
wet emvironment of any butlding panel used in”"con-
struction today - Because of this excellent dymensional .
stability, the material will not delaminate, decay. or
disintegrate gasily. o
7 Glass fiber board weighs approsimately 3% pounds

:per square foot (1 6 kilograms per 0.09 square metre)

It s available 1n one thickness (7/,6inch or | 1 centime-
tres) Fach board measures about 3 by 5 feet (09 by
I'S metres) The boards can be scored. snapped, and
seeured to studs with natls or serews i nunutes for the
immedjate installation of tle

Whire glass fiber board 1s installed over solid back-
tngs, such as plaster, gypsum board, or plywood. the
fasteners must be long enough to penetrate the solid
hacl\u'lgs and anchor firmly to the wood ér steel studs
This board 18 ideal tor remodeling on surfaces that
present bondipg problems and where spage Limitd-
(ons exist. ?

. : . -
Glass fiber board 1s cut with a special scaring tool

(Fig D-16) The glass fiber reinforcement Jayerghould
be scored through on_onc side  Afger the board s

Fig. D-16. Scoring of glass fiber board with scoring tool
and straightedge . .

.

Aruitoxt provided by Eic:

] -

snapped. the reinforcenent 1s cut lhrou.gh on the
reverse side with the same scoring tool BN

The joints“and &rners are covered with a 2-inch-
wide (5. 1-centimetre-wide) coated glass fiber tape em-
bedded in a skim coat of presanded thin-sct or latex
portland cement mortar (Figs. D-17 and D-18).

‘Openings for’pipes or fistures can be punched out
with the edge of the head of a conventional hammer
(Flg. [)719)

Ceramie tile must be bonded to the board with
presinded thin-set or latex portland cement mortar
applied in one layer not less than 35, nch (0.2 centime-
tre) thick after the tiles are beaten in. The mortar must
be applied first as a skifn coat with the trowel's flat
edge and then troweled with the opposite notched
edge

Poured and Tilt-Up Concrete -

Interior and exterior walls of smooth concrete must
be prepared before ule can be installed.

Mortar

JThe sufface of smooth monohithic walls ust
alwayscbe sandblasted  After concrete surtaces are
sandblasted, they should receive a dash coat mixed in
proportions of one part portland cement to one and
one-half parts graded sharp fine sand. A mix of one
part antthydro to five parts water should be-added to
dry-mixed sanM and cement as a wetting agent.

-Control joints must be provided when cefamic tle
is installed over concrete. Metal extgusions in the
structure can oftep sefve As control joints. Exterior

o
.

a
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Fig. D-18. Applying coated glass fiber tape to corner

mstallations should have control jomts 16 10 20 teet (5
to 6 meties) apart ‘m both ducctions “The jomnts
between the tiles shouldnot be wide .md/unxlghlly.
They must. however, be conunued through the tle and
mortar setuing bed and kept free of mortar and growt.

Thin-Set Portland Cement Mortar

When tile s o ‘e installed with thin-set portland
“ cement, sandbl, sung s essential on a smooth mono-
lithie wall Bu‘um & dash coag will not be applied.,
c\nunc,mulmn must be obseided lulﬂpgulu.umn\
must “be followed closely  Suthicient, control joints
must be provided

-

. Organic. \dhesives

Fhe use of organic adhesives o1 masties 1o set
ceramic tile o1 glass mosaes on eaterior conerete

wals s not recommended &

~ Removal of Dead Cement s

stirfiace of concrete A good bond v ditficult to
“achieve beaause the sutface 1s powdered and the pores
are closed  Dead cement s present on most large con-
créte surfaces. Genendd contractors usually “hll™
layer of cement an order tobe able o remove th
formboards morce cusily When the cement layer is not
Killed, the boards become adhered to the conercte
The contractors then have to break up the boards
Other horizontal and verucal surfaces dbso may
ave a layer of dead cement Some tilt-up concrete

102
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Dead cement s a layer of powdered cement on the

Fig D-19. Knocking out hole with head
of conventional hammer

- pancls that are incorreatly prepared do Jot plU\ldL d

-etehing,

Qood bond,

[de trade standards requirg that concrete sutfaces
be sandblasted Basically, the requuements for sand-
blasting are intended for vertical sur taces, but horizon-
tal surfaces often need to be sandblasted or scanfied
‘o obtain a_good bund ‘ -

[he sandblasting should tdmowe all of the dead
cemgnt [tshould leave a roughened Surface and open
up small pores. )

Betore the requirement for s indblasting was cxl th-
lished in the ule trade. other methods qf umllng, the
concrete were considered. These have not been adopted.
Some of these other methods imvolve the use of acd
washing solutions] and so-called bonders
Several manufacturers of bond breahers claim that
their products leave a bondable surface free of powder
dfln the formboards have been remoy ed. When these
bond breakery bave been used m the ficld, a powdery
surface docs remagn, and 1t has 1o be removed

In some situanions sandhdasung 15 ot pracucal. The
\urldu mday have to be scartficd with g ymdmg, tool
or a bushhammer, -

. Illc contractors continue to treat conerete surfaces
with acids and bonders. They can use these mater s
tf the wiitten speatfication does not prohibit their use,
however af these contractors have a failure, they will
reeenve no backing from the ule trade because they
have not followed the recommendations of the ule
trade” New methods will be adopted by the Job Prob-
lem and Iechnical Commitiee of the Ceramic Lile
Institute only when they die proved successtul, * .




Successful bonding of tile has been achieved when
the' concrete surface has been broom-finished or
wood-float-finished. If either of these methods is tsed.
scarifying of the surface is not necessary.

When tilt-up 5Tdbs of concrete are poured and
stacked one over the other, they must be sandblasted
to dCNRC a good bond. If sufficient space is available,
the slabs can be poured separately. The surfaces thcn
cdn be yycn a broomed finish.

Bond Testing

The actual tile and bonding material that will be
used on the finihed installation can be given a pacti-
. cal test. Pieces of tile 6 to 12 inches (15.2 {0 30.5

-

on 'the surface to be tiled. These should be allowed to
cure three fo seven days and then removed with a
hammer apd chisel. If the pieces shear off clean, a
correct boad hdb not been obtained. If they are diffi-
cult to remoye. and the bonding matenial breaks into
the concrete,\then a correct bond has been achieved.,

t'oncrete Block and Brick }

.When the base material js concrete block or brick,
the following materials and techniques are recom-
mended! ‘

*  Mortar

The tilesetter should be concernéd with the pOSblbl|-
ity of cracking or movement of masonry. If the
masonry wall moves or cracks, this wilt be reflected
through the Iayer of tile because it is fastened directly
to the masonry.

Such cracking of the tile can be’ minimized or pre-
vented by covering the area with a good waterproof
paper and reinforcing wire stcured to the masonry or
concrete block. Whén the' paper and wire aré placed
over tﬁ'le masonry, the scratch coat is not used. The tile
e is seét in one (,th of mortar Y4 inch (1.3 centimetres)-
thick. :

ERIC | R

Aruitoxt provided by Eic: - .

ccnumctrcs) square can be set in three 5cparalc arcas’

1 . e

thn 1t is dcslrablc to bond dlrcctly ro a concrete
block,surfdcc no preparation is nceded. Concrete
blocks ‘with the joints between them provide a good
rough surface for a tile installation. The tile miay be set
in one coat of mortar A inch (1.3 centimetres) thick.

Brick masonry has an absorptign.rate that makes
tiling difficult. This does not mcan%?’dt itis impossible
to work with or that tilesetters need to worry about *
not achieving good results. The use’of various typcs of
sealers to climinate the. absorption problem is not
necessary and often will catse trouble.

Where the brick masonry is to retain its factory
finish and not ¢ lastered above a wainscot, the tile

" installation should be kept as thin as possible to

achieve a.neat appearing tummdlwn point at the buII-
nose trim. .

Thin-Set Portlang Cement ) L

Thin-set portland cement can be used if the surface
is smooth enough to' receive tile and no movement s,
likely to occur. ¥ ‘

n

Organic Adhesive

Organicradhesives are not recommended over con-
crete bl8ck or brick, because surfaces cannot be
leveled correctly with these materials. Organic adhe-
sives arc not recommended for exterior installation

- Steel Studs

When the base is made of steel studs, the tilesetter
should use polyethylene sheeting, metal lath, and a
scratch coat. ) . -

. Study Assignment y

Standard Specification for the Installation of Tile-
Lined Shower Receptors (and Replacements), Ceramic
Tile Institute, CT1-R8-103-62. Read portion pertain-
ing to walls. _ N
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UNIT D — JOB PROCESSES ’

TQPlC 2 — PREPARATlON‘QF VERTlCAL SURFACES
¢ ‘ ‘ X

Study Guide *’g P
Detcrmine the correct word for each numbered blank ik the sentenice, and write it in the corresponding
blank at the right.
- ¢ A v ’ [ 4

. Tie wire is used on wood studs that are more than | on centers.

. Before thc“lportar setting bed is applied to a masonry or concrete block wall,
waterproof paper and _2 3 should be applied. ’

. The 4 a i in wood make it a poor base for bonding tilg direcfly to it.

-

. Smooth concrete walls should be 6 before tile is agplicd.

.

. Bonding directly to gypsum plaster with _7 portland cement is not recommended
for either wet or dry areas.

*y;—ln dry areas tile may be adhered directly to gypsum board ‘with 8 9.

7. Dead cement is a layer .of cement on the 10 of concrete.

\ x
8. »Glass fiber board has ¢ne of the |l coefficients of expansion or contraction in a
wet_environment of any building panel. >

9. Mastics should not be used|{to set ceramic tile on 12 I3 walls.

10. Smooth concrete can be scarified with a(n) 14 tool or a('n) A5 .
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UNIT D — JoB PROCESSES

. TOPIC 3 — SETTING TILE ON VERTICAL SURFACES

This toplc is planned to provndc answers

¢ How are tiles applied on vertical surfaces?
®* What are the recommended bond coats?
. What is meant by .open time?

After the vemcal surfaces have been preparcd cor-
rectly, the tilesetter should be ready to mix mortar

“and apply the.tiles. An example of a tiled vertical

a

surface is shown in Fig. D-20.
B * Y
. Application of Mortar
The entire area to be tiled should be covered with a
thin coat of setting mortar. The tilesetter should apply
this coat with long even strokes of the trowel, usmg -as
few strokes “as possible. When the. moisture in the
mortar is not disturbed, the mortar will attain ité nat-
ural set. The strength of the cement can be destroyed

‘ ﬁnﬂl “l&.

;"3 §
1 T
W’«ﬂ

ta the following qucstnons

\

by adding excessive amounts of water and stirring too
Iong, however, when the mixture is agitated, the set of
the cc’mcgy can be accelerhted.

Where temporary.screeds are to be used, sufﬁcicnt!
mortar should be applied in a'ridge so that float strips
can be plumbed. Float strips should be applied as near
to the end of the wall ag possible so that the task of
maintaining plumbness will be facilitated.

The float coat’ or mortar setting bed should be ap-
plied-in the same manner as the first coat. After the
float coat has been complefed, the temporary screeds
can be removed by cuttmg each side of cach screed
strip to its depth with a pointing trowel. The strlps can
be removcd by twisting and pulling upward at the
same time. The tilesctter should then fill the voids left
by the removyal of the temporary smp&and strike off
the excess mortar with a straightedge not less than, 12
inches (30. 5 centimetres)-long. Extra care should be
taken not to leave a ridge or bulge on the mortar.

Before the tile_is applied to a float coat that has
hardencd, the tilesetter should dash the float coat
lightly with water (using a water brush) and, with
circular motions, rub the float coat with a wood or

- rubber float or beating block to soften thc surfacc -

. -Application of Tile
Tiles must be soaked for at least 30 minutes. Any
excessive water should be drained off before the tiles
are applied to the sctting bed. Excessive water is water
that is visible. Tiles that-have been out of the water for ™
more than 10 mirutes should not be applied, espe-

cially in hot weather. .

»

Bond Coat
The tllcéttcr should apply a pure cement and- water

" mix that ha$ been allowed to slack for About 20 ming_

utes and has been remixed to a crcamy consistency.
This mikture should be applied %5to %6 inch (0.1 to

. 0.2 centimetre) thick over the setting bed while it is

still plastlc however, the-area covered should pe smaﬁ
enough so that the pure coat can be covered before-it .

/ becomes glazed. A straightedge should! be used to .

See color reproduction’ on pgge *27.
Fig D-20. Example of a tiled vertical surface

&
D'y

strike the coat of pure ‘cement so that all the bulges
caused bytipping the flat trgwcl are removed. The use
of a scratcher on this coat of pi\e cement will help
ensure a posjtive bond between Mc and mortar.




4 < :

The-first-course of tile or base should be set on a
screed that is absolutely-level. The tilesetter should
straighten this row and continue; however, no more,
than four rws should be set at one time. The tiles
should. be beaten in witha block that is free, of sand or
“other abrasive matefial. The files should then be
~ adjusted with®a lével straightedge, and the operation
should be continued until the corrcc;‘hcnght is attained.
If the mortar at theitop.of the wall has hardened. the
tilesetter should dppLy pure cement to thc trim before
beating it iny .

Every f(wrlh course-of tile. both vertical and hori-
lontal should have the float'cdat or setting bed cut to
the scratch coat with a pointing trowel. This hclps
eliminatg cracking of the walls.

Other Types of Bond Coat’

If the specifications permit its use,-gray or white
“thin-set portland cement mortar or latex-type port-
“land cement mortar can be used with dry tile. This is
to be done instrict compliance with the mortar manu-
facturer’s directions. Thin-set or latex portland cement
mortar is to be mixed slowly so that it. does not

become whipped up and filled with air;bubbles. It
should be given a |5-minute slack time before use, and *
‘it 5hould be leveled to a thickness of %, inch (0.3
certimetre) after beating in the tiles—This is in addi-
tion to the mortar that fills in théribs of ribbed tile. *
The tile should be cured 48 hours prior to grouting
and be moist-cover-cured for at least 72 hours after.
grouting.

n -
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Prefloated Surfaces .

If the specifications call for the tile o be set in
accordance with American National Standard Speci-
fication A108.5; the requirements in that standard
should be followed. The mortar setting bed should be
prefloated in accordance with Specification A108.5
and allowed to hardgn prior to bonding the tile with
thin-set or latex-type portland cement bonding mortar.

[

Open Time and Coémbing ) >
Tests-were made to $how how the bondifig strength

. of thin-set mortar .was affected by open time. Open

time is the interval between the combing of the mortar
and the application of the tile, N

At the request of the Ceramic Tile Institute. con-
trolled tests were conducted at the Smith-Emery
Comparny in Los An;,clcs The test restlts are shown
in Table D-1.

In Phase [ of the tcsts tiles .were placcd on thee
mortar [0 minutes after thé mortar had been combed.
Tiles were pl‘ucd on the same mortar at other inter-

vals. Final plac,g;ncnt of tile was made 45 minutes
after combing. R . :

In Phase Il of the tests, the o@ mortar was
recombed, and additional tiles weré set 5 minutes after
recombing' and at \anous mtcr\als over a 25- mmutc

Results of the bond tests mdlcatcd that imndediate *
placement of the tiles on freshly combcd mortat pro-
vided the best bond Results also showcd that'3f the

¢
-4. -

N

N

' period. - - MY

.

'Y

»
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.TABLE D-1
RESULTS :OF BOND TESTING

Open time co L. . : -~ « Bonding
of thin-set Number e Bondtd area, strength, 1b /in2
mortar. nun . of taps * nt (em?)

(kg/cm?)
NN 8 18 (117y '33.2414.9)
) "Aeus 18 (117)

: 302 (13.6)
Yo 18 (117) - *195 (88) 10.8 (4.9)
30 18 (117) 90 (41) 5.0 (2.3)

\15 . 18 (117) Failed . -
5, 8 18 (117) 80 (36) 4.4 (2.0).
40 10 18 (117). 75 (34" 4.2%(1.9)
40 10 18 (117) 70-32) * 3.9 (1.8)

10 18 (117) ‘

Failed ~ ~ _ -
.(Mortar recombed) -
Dry : : 8 18 (117) 222 (10.0)
Dry- 8 18(117) v 17.4 (7.8
Wet , . 8 18 (117) 17.4 (1.8)
Dry , 8 18 (117) 14,4 (6.5
Wet ‘ 10 18 (114)

.1 (5.0)
. Dry 10 18 (117) 2.541.1)- ’»

. Condition
of tile

D

X
Dry
Dry
Dry
Wet
Dry
Wet
Wet

I oad. 1b. (kg)
600 (270)
T 545 (245)

8
8
8-
8

400 (180)
315 (142)
315 (142)
260 (117)
200 (90)

45 (20),

o

3
e

117




moftar has been in “place for 15 minutes, it sheuld be
recombed, Otheg tesy results were the- followmg

I, Additibnal beating or wetting of the tiles wtll not
help provide a bond on mortar-that has set too
long after combing.. -

* 2. Where tile is placed on recombed mortar the
bond will be satrsfact%'y but not as’good as the,
bond'that is achieved on freshly combed mortpr

"y p

3 A better bond can be attained when the mortaris
spread in thrck gobs apd i combmed imme-
diately before” Placmg t * .

.
B -

Study.Assrgnment )

American National Standard Spec ificagions /31081
and A408.5. Read the foreword and general sections
of thc booklct
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TOPIC ‘3 — SETTING TILE ON VERTICAL SURFACES . Tl B
’ . " . Study Guide ) o o —
. Dctcrmmc the gorrect word for each numbcrcd blank in the sentence, and write it in the torresponding
. blank at the nght ) . - . ®
. ' . 4 i 1
IS 1.™-Adding water ‘and Femixing mortar will tend to _|_theomortar. , L. -
2. Tile should be soakéd for at least _’2_ minutes. . 2.
I - .
3. The best bond is obtained with thln set portland cement rgortar when the tile is 3.
.+ applied.within the first 3 minutes after the mortar has been combed. .
. * /
4. Before tile is applied to a float coat that has hardencd, the tilesetter should 4 the 4 __\_/__
' float coat with water. - /
< 4 N !
5. The goa'tlof pure qcn_u:nt should be 5 to ensure a positive _6 . , 5. d
r~ ‘ b . ~ -— 6~
, , ‘ [ :
. 6. Every 7 course of tiJe.should have the setting bed cut to the 8 coat with a 7 —
pﬁmtmg trowel. A 5 8. L
. R : '
' , 1. Open time is the interval between the 9 of the martar and the __l_(l_.oftllc tile. 9. .
. \ v * 'y ) - N . . ,!? ‘ .
& Immediate placcmcnt of the tiles ©n freshly _l_}_ mortar provides the best bond. /,’/ 11 ’
9. Additional _12 or 13 ofthc tiles will not thp provide a bond on mortar that has, 12,
’ set too- long g alter combmg S / I3.
, / »
10. \yhcrc temporary screeds are to be used, sufTicigmt mortdr should be applied m 3 4 -
ridge so that l4 _15 can be plumbed. | - - / ° 15 — -
N ’ C . , . . -
Al - - 0 - a ] . v
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UNIT D — JOB PROCESSES B

TOPIC 4 — PREPARATION OF HORIZONTAL SURFACES .

r

® How are wood surfaces prepared for tilework?

This toplc is plannc9) to provide answers to the followmg questlons

7

® How are concrete surfaces prepared for tilework?

Tilesetters may not always have to prepare surfaces
for“tile; however, they should become familiar with
the job process\

. Tiling Over Wood Surfaces

Before mstaﬂmg tile in the mortar method the-tile-
setter should mspect the wood surface to: determine
whether or -not it is suitable for tilework. Building
paper should be applied so that it is lapped 3 inches
(7.6 centimetres) at the sides and ends. The paper should
be fastened secptely (o the wood. Shrmkage mesh
should be installed without nalhng and in such a way
that it does not butt tightly against the walls or against
other vertical surfaces. The edges should not be
turned up. The mesh should -be in the approximate
center of the setting bed mortar cu

. l&mg Glass Fiber Mesh Remforced Board

When glass fiber mesh, reinforced board is installed
over a wood subfloor; the subfloor must be siructur-
ally sound ands swell supported. The glass fiber pangls,
as well ‘as the subﬂoormg. should be clean and dry. A
“bead of high strength, waterproof construction adhe-
sive is apphed to the teverse side ‘of the panel, around
the entire perlmcter about % to ' inch (0.6 to 1.3
centimetres) in from the edge and also inan “X" from
the corners through the center. In addition, spots of
the adhesive should be added in other arcas of the
panel to achieve extra bondmg

- The panel is then laid in place and nailéd every 8 to_

10 inches (20 to 25 centimetrgs) arQund the perlmeter '

and ‘at several_points in~the center area to hotd it in
place while the adhesive sets and to further adhere the
panel to the'wood.*In keeping with good construction
practice, tlfe jomts between panels should not be

directly over'the joints between the sheets of plywood.

Another common method of installing glass fiber is
to trowel a coat of latex portland cement mortar
_(instead of“avaterproof construction adhesive) opto
the wood subffoor, The board is then set in the nrortar

+ and nailed to the wood subfloor. This method enables

leveling when necessary to ensyre a good instalation.

As with the installation ofglass fiber board on ver-
tical surfaces, all joints should be taped with 2-inch-
wide (5. l—Centlmetre-wrde) coated glass fiber tape em-
bedded in askim coat of presanded thin-set or latex

portland cemegit mo . , S
- y S

® How are steel surfaces prepared for tilework? -

Bonding to Concrete Surfaces

Before the ‘mortar setting bed is placed, concrete
surfdces must be mspected by the tilework contractor.
The surfaces must be’clean, free from oil or grease,
and without projections, depressions, holes, joints, or
Ioose particles. R

Immediately before the mortar setting bed is to be
placed, the surface should be thoroughly saturated:
however, waterghould not be allowed to stand free.
Neat portland ®®ment and sand should be brushed on
with abroom or brush: This will ensure a good bond.

Sometimes a fill is required to bring the floor level
to the correct grade for receiving the mortar setting
bed. The fill must consist of a durable aggregate that
is free from large amounts of deleterious substances.
Aggregate must be graded from fine to coarse within
° the limits of % inch (0.6 centimetre) to a size one- half
the thickness of the concrete fill. The fill should con-

- sist of one «part portland cement, three parts sand, and

four parts coars?aggregate Care shdyld be taken to
limit the use of water. .

The concrete fill is poured over the structural sub-

ﬂqor ought to the correct level. The shrmka—ge
mesht’ is placed over the fill. Y

Cracked 8r uneven floors should not be covered.
Contractors who are ordered to lay tile over cracked
concrete should protect themselves by describing the

condition of the floor in a written statement.

.4 @ ° °
-Using an Isolation Sheet

Tile should not be bonded to a nonremforced con- ’
crete slab on grade. An isolation sheet should be used
over the slab, which has been finished smooth and

- even. The tile should be installed over the sheet, using

-

the mortar method, with reinforcing wire in the
approximate center of the mortar settng bed.

Qn an above-grade. concrete slab, tile should be
installed over an isolation sheet, using the wire- -
reinforced -setting bed method. Some concreté slabs -

» are designed’so that the'deflection is kept within the

tolerances estabhshed ,by good engineering praqtlces
.Experience has proved, howaver, that almost all rein-
forced concrete slabs above grade do move over a
perlod of time and are subject to Bending and deflec-
tion. Nonreinforced concrete slabs can be poured over
metal decking or metal pans. The isolation sheet
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method should be used on th'csc floors. This method .,

also should be used over precgst concrete floors and
over preeast concrete’ plank floors.

Modern methods of construction make it dlfflcult
to depress the concrete the 1% to 2 inches (3.8 to 5.1
centimetres) necessary for the tile installation.” The
marble threshold, which was forgotten for many
years, is being revived. It provides the space needed
for the installation of tile.

Bonding to Steel Surfaces °,

Stca must be clean and fr}cc*from loose rust or
scale. When th§ Plates are not preformed to provide a
key, then a shrinkage mesh must be bolted or spot-
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welded over the entire surface to form'a bond with the
mortar setting bed. ‘
. ' v
+ InstaHing Shower Receptors
Tile-lined- shower floors need special preparation,
because they must conform to the Uniform Plumbing
“Code and they mist be free of any leaks.

I3
s

Study Assignment

Standard S/w('i/i('aliun./ur the 31.81(1//(11/0/1 of '/I‘:[w
Lined Shower Receptors (and Re /)'/uununls) Cefamic
Tile Institute, CTI-R3-103-62. Read portion pertain-
ing to theo receptor, ﬂoor base, and curb.
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UNIT D'— JOB PROCESSES

#

TOPIC 4 — PREPARATION OF HORIZONTAL SURFACES -

~ Study Guide . ..

Determine the correct word for cach numbcrud blank in the sentence, und write it in the corresponding
blank at the right, :
. Concrete surfaces must be free of projections, dcpressnons and loose partlclcs and
must have no _| or 2 on them. .

-

. On wood construction, dftér the building paper has beén applicd, “the 3 4
should bc placcd NU lhdl it is frec from the walls. . \ -
N .
. In the prcparauon of horizontal wood surfaces for tile, the building pdpcr Is s lapped - 5. _"%@—_
_3_ at sides and ends. : : N &

hd ’

- 2 b

. Befare the mortar setting bed is pldced the concrete surl‘uc @ld be thoroughl\
satumtcd with 6 . \
. The (:oncra‘.x;«.‘Y filt is mixéd in the proportlons of 7 part(s) p?rtland cement, 8
. part(s) sand, and four parts_coarsc aggregate, i
* -
: Stccl plates that are not preformcd to provide a key must hd\ c.‘a(n) __(__[_Q_\boltgd
or spot-wetded over the entire s@face. » -

J
Tile should not be bondgj 10 a(n) 11 conercte slab j
l

. Tile should be laid over a(ﬂ}%*l'Q shect by the mortdr mcthod

. Thé 13 _14 . whigh wis forg,ottcn for many years, 1s bcmg revived.
w ©» . e

¢ - M

. Almost gll reinforcéd concrete slaks thyt are 15" grade move over a period of time, 15.
& * \ ’ b .




UNIT D = JOB PROCESSES . :

TOPIC 6 — SETTING TILE ON HORIZONTAL SURFACES . -

. — . ,
. This topic is planned to provide answg:rs to the followmg.qucsuons:
. < ¢ How are tiles set on horizontal surfaces? .
o What mefhods ste.used to apply the pure coat? - -
- * .. ® How is the grout cured? .

Sctting tile on horizontal surfaces consists primarily should be of such consistency that the troweled sur-
_« of sclungﬁlle on,gubﬂoors and concrete floors. Thisis, ,face will be smooth and slick. Before the floor is

of course,  phasc of the work that the apprentice screeded, the mortar should be soundly compacted.
txlcsctterWarn Varying local practices require If the mortar setting bed has the corrgct amount of -
<that the apprentice leefm dlffercnt procedurcs for set-  wmoisture and the pure coat has been appllcd correctly,
. ting tile. . ; an instant bond.will be achieved when ceramic mosaic

The tilesctter should know why accrtam method of , tile is set in place. The tilesetter should lift the edge of
installing tile has been selected by the architect. The ~a sheet of tile occasionally to ensure that the instant

. architect or engineer usually selects the method to be”  bond is being achleved -
used after the concrete slab has been:inspected and . .
_evaluated: ) Using Extra Fine Sand

~

Extra fine-graded'sand should be used in preparing
s the fux of hilf sand and half cement. The Ceramic
When concrete slabs are poured, a technique must  Tile Institute has issued Standard CT1-70-6 for extra .
be devised to position the reinforcing bars in the  fine sand. Its field report No. CH~70-1-8 describes
appwXimate center of the slab. Concrete should never  how this sand should bel used. One-grit sand should

e poured over reinforcing bars that have been laid never be used. for the hhlf-and-half mix.
. " flat on the bottom of the forms. The reinforcing wire The half-and-half mix should be dampened before
., must be placed in the approximate center of the bed. _ jt is swept into the joints of the floor. After the mix is
The reinforcing wire can be positioned by one of the  swept, the fidor is to be beaten in sufficiently to forma
“following methods: . . : monolithic botid.. - .

1. -Crimped wire can be-ysed to position the rein- -

-Positioning the Reinforcing Wire

¥ forcing wire in the cefiter of the-mortar bed. Curing the Grout L

2. $pot of mortar can be placed to support the To forget to cover and wet-cure the grout is a very

. wire iy the center of the mortar-bed. serious mistake. Experience has preved that a hard,
. 3. Lar@¥ pieces of foreign material, such as tile, can dense, welk-cured grout is essential if a ceramic mosaic

be used, but they are difficult to refiove. They *floor installation is to be a success. Specification

. should not bgleft in the ¢ ted tile installation. ANlSl A 102115 requires that the grout be kept damp for
"+ Rolled be taken off the roll 50 that the at eas.t 72‘%ours to ensure a correct cure.
' —eurve of the wire faccs the floor. The ends of the wire Preparing a Concrete Slab
should bend down toward the floor. The wiré should
not be kinked or bent. The pieces of wire should be

. lapped at least one full mesh.

When the mortar setting bed is going to be bonded
directly to the slab, the slab can be left rough, but it
should be on a plane that will give a uniform depth for
Planning for the Areas of Stress’ the mortar bed. When the floor is going to be installed
" over an isolation sheet or membrane, the concrete
should provid€“an even thickness for the setting bed.
Rough spdts that are‘either projected aBove the sur- :
face or are depressed into _.the surface must be

L

. Expansnon joints need to, be planned and prepared
. .for,well in advance of setting the tile. Much of the
}«,b . pressure can be removed from the mortar setting bed
. " by placing a COmpl‘CSSlblC type of polyethylene foam

+ in between the mortar setting-bed and the adjoinin €liminated.
«) surface t; & 1 § -When tile is going to be bonded directly to the con-
S crete slab, in the thin-set method, the general contrdc-
Preparing the Mortar Setting Bed | tor or concrete contractor should be advised to

Sufficient Water must be added to the mortar mix-  provide a wood float finish. No curing agents should
ture so that a ball can be formed when the mortar is ~ be used. . i
squeezed in the hand. When the hand is released, the |~ If'the surfate is not adequyte, the tilesetter stould”
mortar should hold “together. The mortar mixture’ insist that it be scarified before the tile is installed.




Using Sufficient Mortar

The proper amount of thin-set and latex-type port-
land cement bonding material must be used. Specifi-
cation ANSI A108.5 requires that the bonding mortar
have a thickness of at least ¥, inch (0.2 centimetre).
The same specification also requires 100-percent cover-
age. ‘ -

The bond strength of thin-set portland cement
bonding mortar'is greatly improved if it is ¢ured under
cover for at least 72 hours.

Applying the Setting Bed

The mortar for the setting bed should be mixed by
volume in the proportions of one part portland
cement and five to six partsisand. The mortar should
be applied to a thickness that will allow proper grade
over an area no greater than that which can be
covered with tile before the initial set takes place.
Screed strips should be placed to ensure the required
slopes or levels. As a general rule, the mortar should
not be retempéred (remixed with water); however,
water that evaporates may be replaced. ,

The mortar setting bed is in no sense intended to
add structural strength to the construction of the
floor. The amount of thickness, therefore, is deter-
mined by the leveling required for the floor and by the
depth needed to provide a plastic mass to which the
tile will adhere adgquately. -

On level subflooYs the mortar setting bed usually
should be not less than | inch (2.5 centimetres) thick.
Under unusually favorable circumstantes where levels
are extremely dccurate, satisfactory installations have
been made with setting beds as thin as % inch (1.9°
centimetres). : .

When the subfloor is not level, the mortar setting
bed should be I.inch (2.5 centimetres) thick plus the
greatest expected deviation from the required level. A
thickness of 1Y% inches (3.2 centimetres) usually will be
acceptable and will take care of most situations.

-Setting Tile

%{pre the tile is.laid and before the mortar setting
bed has reached its initial set (as specified), the setting
bed should have sufficient moisture on its surface to
wet a dusting of a thin layer of dry portland cement
approximately Y4 inch (0.2 centimetre) thick. Imme-
diately before the tile is to be set, the tilesetter should
work the surface lightly with a brush or trowel to
provide a coat of neat cement that will result in a good
bond. In addition, a skim coat of neat portland
cement mortar should be applied to the baéks of the
single .unmounted tiles or sheets of mounted tiles as
they are laid. .-

“The tiles are placed on the freshly laid setting bed
while it is still plastic. The required slope or level is

'

established by’ placif
vals. The tiles age press
until they are at the corrpct level.

Using the Thin-Set Method

When tile is to be bonded to concrete with thin-set
or latex portland cement mortar, the surface of the
concrgte must be on-plane, cléan concrete; slab-on-
grade construction without bending stresses: well -
cured; dimensionally stable and free of cracks; and
free from waxy or oily films or curing compounds.

The concrete should have a steel trowel and fine
broom finish and be moistened prior to tiling. Where
the tiles have ribs or high projections on the bondable
side, they should be back-buttered.

Thin-set or latex portland cement mortar shduld
be mixed slowly so that it does riot become whipped
and filled with air bubbles. After it is mixed, it should
be given a 15-minute slack time before being. used.

The mortar should be leveled toa thickness of %, to
% inch (0.2 to 0.3 centimetre) after the tile has been
beaten in. This is in addition to the mortar that is
needed to fill the ribs on rib-backed tiles.

The tile should be cured for 48 hours prior to grout-
ing and be moist-cover-cured for at least 72 hours
after grouting.

Installing a Shower Floor with Border

A diagonal shower floor with border is installed as
follows (Fig. D-21): ) <
Lk,
1. Cut tile C in wall Y at corner of shower.
2. Cut tile B in wall X at corner.
3. Set_full tile A on floor at corner.

WALL Y

777
=

WALL X

Fig. D-21. Layout of a diagonal floor with a border

“

at 113
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.

4. Cut itile B! same size as tile B.
5. Cut lle C! same ‘size as tile C.

When a‘ full tile is set ‘at each corner, the bordcx
linexwill continue unbroken to the walls. This layout
holds true if a bullnose or sanitary cove base is used.

.t © < Laying Out Patterns ’

When a floor is to have patterns and borders, the
llliellel‘ must epsure that the fields or patterns are
centered Whenever possnble no tile should be cut
smaller than half. its size. The borders and other Jines
required by thes design should be laid out before the
fields of horizontal surfaces are tiled. The inner.edges
Of the borders or the edges against the field must be
kept straight. Any :minor cutting for lrregularmes
should be done along the outer. edges.

»

.Determining Width ‘of Joints

- “Curing Floors

As soon as pointing or grouting of a tiled floor or
other horizontal supface is completed, the entire area
should be covered with polyethylene sheeting. Lami-

"nated and reinforced, kraft paper with a bituminous

binder also may be used. The sheeting or paper should

be lapped at least 4 lr;fles (10.2 centimetres), The edges

should be sealed wit tape, weights, or planks to pre-

vent moisture from escapmg Three full days should

be allowed for adequate curing of the joints. Because
the joints in a tile floor are the most permeable and

weakest part of the installation, correct curing is par,

ticularly important for floors that are to undergo

severe service. In addition, the covering protects the

floor from stains and construction dirt.

. Cleaning Tiled Surfaces

-8

S When unglazed ceramic mosaic or quarry tile is

e When sheets of paper-mounted céramic mosaic tiles installed, the face of the tile usually is covered with a
> “are being laid, the standard mounting width should be

x*

maintained between units. All other tiles should be
installed with joints as shown in Table D-2.

The widths should™not vary from those shown in the
- table unless the specifications direct otherwise. The
architect may wish to achieve special design effects.

.. Variations in the joint width also may be made by a

skilled tilesetter who determines that the tile units will
be accommodated more easily in a glven space if
another joint size is selected.

Fractional pieces of tiles m ceramic mosaics are,
sized so as to alfow the various, multlples to wprk
together into patterns with a standafd joint. Tiles that
are unmounted present a,challenge to the designer in
color and width of mortar joints and in the introduc-
tion of other material$ into the tilework design. Expe-
rienced tilesetters should be able to devise new and
pleasing effects. But even when tilesetters lay out new

patterns, thiy should” ug¢ the standard jajnt wuiths as -

outlmed in the  table.

* TABLE D-2 :
,JOINT SIZES FOR TILE .

2.

Joint size, in. {cm)

Yie to % (0.2 t0 0.3)

E2

Mourkd 2 /,,m (5.6 Cm)
square or smaller

Mounted, more. than 2%, in. .
(5.6 cm) square )

Unmounted, 2% in. (5.6

Y6 to % (0.2 t0 0.6)

Y% to % (0.3 to 0.6)

cri) to 4% in. (5.6 to 10.8 - . ¥

cm) square, unglazed
" Unmounted, 6 by 6 in. (15.2 * Yto% (0.6to 1.9)
by 15.2 cm) and more, ’ .
unglazed . :
Quarry, unmoynted ) ¥ tovk (l 0to1.9)
Glazed, 3 in. (7.6 cm) Yi6 to % (0.2 10 0.6)
square and more-

light cement residue. Sulfamiic acid is the best cleaner
that can be used to remove this residue. Every tileset-
ter should know the correct method of using sulfamic
acid.

Sulfamic acid will not remove heavy resndue or
large pieces of mortar. These should not be left on the
surface of a correctly fipished installation. This acid
will not remove other kinds of dirt, stain, glue, grease,
or paint. It may cause these materials to adhere to the

“tile ®ven more firmly.

The tiled surface should be atid cleaned only once.

- Repeated cleanings can be harmful. A new installa-

-

tion should pever be agid cleaned. Floors should cure

for at_least 14 days before cleaning.

The work should be done only by workers who are
experienced in doing acid cleaning. The acid should
be measured into an acid pailyin proportions of 1
pound (0.45 kilogram) of sulfafnic crystals to 5 gallons
(19 litres) of clean water,

The surface to be cleaned must be saturated with
water as far in advance of acid cleaning as possible (at
lCdSl “60 minutes). This is ong of the most ,important
steps in ac¢id cleaning..If the joints are dry, they will
absorb the acid .solution and be adversely affetted.

Only a small amount of acid solution should be
prepared at one time. It shag,'ld be képt clean, and it

“should be replaced as'needed. When large amounts of

acid solution are prepared, precipitated acid salts will
be collected. These will react, with the cement residue
and make it difficult to removel |

The surface should be scrubbed with a brush and
then given several rinsings with_ clean water. The"
cement residue should be rinsed »away as soon as it is
dissolved. Immediate rinsing will’ prevent the acid
salts from combining with ‘the regidue on the surface.

All metal surfaces should be protected With vaseline

. . " 1 K
Faience, all sizes - s to % (03 to 1'3? before the acid solutlon is used on the tiles.
- . - s /( .‘ ‘ LY
o . .
. £ N . ) . . : ;,' 3
m, ) 1 120 4 - >
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UNIT D — Joefaocesses

. TOPIC 5 — S‘ETTtNG TILE ON HORIZONTAL SURFACES / -~
. .o, o
’ - Study Guide . RS
Determine the correct word for each-numbered blank in the sentencé, and write it in the c}rreSponding
‘blank at the right, ' L -
l. The troweled surface of the mortar setting bed should be "1 and 2, which 1.
indicates _that sufficient moisture is present. . / . 2,
2. Remforcmg 3 must be positioned in the approximaté center of a cement slab. 3
3. The half-and-half mix of sand and cement should be _4 before itis swept mto the.- 4.
joints, . .
4. The setting bed "'should be 5_ befor‘e it is screeded. BN S 5. 7
5. When tile is to be bonded directly to a concrete slab, the concrete contractor should ; 6.
- give the slab a(n) 6 7 finish. - ’ D 7.
2 ’ e
6. Bondinig mortar should have a thickness of at lgast _8 inch(es). . 8. '
¢ . h
- 7. The bond strength of ¢hin-set portland cement bonding mortar is improved if it is 9. .
cured under cover for at least 9 hour(s). ,
8. Setting bed mortar is mixed in proportions of _10_ part(s) portland cement and 10.°
Al to IZ: part(s) sand. , . ~ mnm
‘ . - ) ‘ - 12
s 9. The requireh slope or level is m,aintéfned by the use of 13 14, o 3. f
. ) . T i - , ;“ - 14. =2 .
% 10. The thlckness of the mortar setting bed is determmed by the 15 needed to provide 5.
s a(n) 16 17.. . ' . 16.
3 i : 17.
#f.‘ - - 7 E
4 11. On level subfloors the mortar setting bed usually should be not Iess than _18 18. -
inch(es) thick-- o < . .
2. Before the ‘mortar set‘tm bed has reached its _19. 20 , a 21 -inch-thick layer of * 19,
dry portland cement should be dusted on the st surface 20.
- , . 2L
13. Tiles should be placed on the setting’ bed while it is still 22 . 220
L A 23 tile set at each corner of a shower floor al]ows the-border lines to continue 23.
. . 24 to the walls. _ _ \ ’ ¥24. -
15. Building paper placed over tllework durmg thé curing process should be Iapped at 25.
least 25 inch(es). )
- - R ’
- = :'
: ‘ . 116
: 126~ . .
2 )
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UNIT D —JOB PROCESSES

. 3

TOPIC 6 — CLEANING AND PROTECTING CERAMIC TILE AFTER INSTALLATION

-~

This topic is planned to provide ans?}vers_ to the following questions:

. ® How should newly installed tile surfaces be cleaned?

¢ How should tile surfaces be maintained?

When the apprentices are working at their trade,
owners often ask them how to clean tile. The appren-
tices should know what to recommend for daily and
long-range cleaning of ceramic tile.

On jobs where remodeling or repair work is to be
done, it may be necessary to protect existing cerami¢
tile installations that are to be used in the remodeled
structure. This is accomplished by coating the-tiled
surface with an undiluted neutral liquid soap. Such
soaps are low in acid or alkali contént. The film of
sbap prevents construction dirt from adhering to the
tile. When constructibn is completed, the soap film is
washed off and the construction dirt comes®ff with
the soap film.

When this method was first practiced on a ncglectcd

. tile surface, an unexpected benefit was discovered.

Not only was the surface protected during construc-
tion, biit the neutral soap, which hal soaked into the
film of accumulated scum, cleancd the tile as;flt were
newly installed. .

. “The mainfenance department of the Los Angeles
Unified School District discovered that this was an
excellent way to periddically clean large gang showers
and“drying rooms. The tile industry now recommends
these sarhe procedures. ’

Cledning Newly Installed Surfaces

Tileis nota rhaglc material that will clean itself, but
it is a relatively easy Surface to clean. The tile and
grout should be cleaned as one solid surface. The
grout does not require separate scrubbing.

The animal fat soaps are compatible with portland
cement grouts. These soaps, in contact with the port-
land eement grout,-form a slick stearate film covering

. over the grout, leaving it easy to clean. Neutral soaps

~ -are now recommended because very few animal fat

3

-

[ 3

soaps’ are available. Most soap manufacturers have
turned to detergents. Fels-Naphtha barsoap, which is
an animas fat soap, is best when grated and dissolved
into a liquid soap. It is the best soap for the treatment
of newly installed surfaces of ceramic tile.

v e

.

. The gew tile surface sho Ki be washed with warm
water and a neutral soap. Itshould then be rinsed and
polish-dried with towel rags. This step should be
repeated evepy two to three days for the first month.
After the first month, the/tile only needs to be wiped
with a damp cloth or sponge for daily upkeep.

.Maintaining Cerﬁmic Tile Surfaces

Tile surfaces should be cleaned daily with a damp
cloth or sponge. The ‘entire surface then should be
polish-dried with towel rags. Thorough ¢léanings
should be scheduled at weekly or monthly intervals.
Regular household cleaning products, such as a neu-
tral soap and scouring powder, should be used. -.

Cleaning Neglecfed Tile Surfices

When a ceramic tile Slgfacc has been neglected over
a period of time, it can be cleaned.as follows: ¢

l. With a soft cloth or brush, coat the entire surface
generously and thoroughly with undijuted neu-
tral soap. Allow coated surface 1o dry and stand
Jfor several hours (overnight for neglected surfaces).

. Mix a neutral soap with warm water at'the same
strength as normally used. With this warm solu-
tion, wet dowm tile surface. =~ .

. While the surfgce is wet, sprinkte a small amount
of scouring powder over the tile and grout jotnts.
Then scrub with a stiff brush.

. Use a sponge, squeegee, or cloth to wash down
the tile surface and to remove the soap film. Pol-
ish the surface dry with a towel rag or similar

cloth.
“

”

. Leaving Warnings with Owners

Waxes and sealers are not necessary for tile and are
not recommended. They 'make the cleaning process
more difficult.

Bottled liquid cleaners are not ngeded or recom-
mended. Most of these contain hgkmful acids that

Tmay etch the tile glazeland eat ifito the grout.

4

»
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UNIT D — JOB PROCESSES * .

. * TOPIC 6 — CLEANING AND PROTECTING CERAMIC TILE AFTER INSTALLATION

/

Study Guide ) !

/J Determine whether the sentence is true or false, and write true or false in the correspondmg blank at the
right~ T
Thegapprenuce should have some knowledge of how to clean ceramic tile after it is L
mstalled " . : W | 7
- . A
’ 2. Any kind of soap is suitable for cleaning ceramic t|l o 2,
’ ' ..
3. Tile camot be protected when remodeling work is being done. ’ -3
4. Coanng neglected tile-surfaces with a neutral soap will loosen the dlrt and makeit - 4,
« &7 easier to'clean. *»
5. Tile is a mateyial\ that does not need to be cleaned. 5,
6. Tile and the grout.jeirts are relatively easy to clean. ) - 6.
7. Animal fat soaps are compatible with the portland cement grouts. - 7.
k4 \
8. Treating a new tile installatien with ammal fat soap or neutral soap is recom- 8.
== mended. - ] .
9. After cleaning, the tile should be polikfued with dry -towel rags. » 9.
. 410, Daily upkeep need only be done with a damp cloth or sponge. 10.
. - ’ ’:
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Fig. B-4. .Glazed tile installed on ﬁreplace'hearth and facing (two examples).
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a:building in Los Angeles

Venetian glass mosaics on'the exterior of
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. Cement body tile on the.floor and faience tile around

the pillars,_ (Union Train Station in Los Angeles)

.;,‘l o8 s N
Fig. B-9. Smalti-type mosaic on St. Mary Magdalen ™
Catholict\Church. Los Angeles
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Fig. E-16. Vaulted arches (St. Anthony’s Catholic Church,
Sixth and Olive Streets, Long Beach, Calif.)
. » .t

®

Fig. E-17. One of 14 mosaic, ijlustrations_(St. Antho‘y s Catholic Church

Sixth and Olive Streets. Long Beach, Calif.)
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Fig: E-124. Tiled fountain (private residence)
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TOPIC 1 — TILE FLOORS )

’

Fhis topic 1s planned to provide answers to the tollowing qugstions,,

How are quarry tile floors laid?
How is quarry rack used?
How are mosaic tile floors laid?

Betore tlesetters can begin to lay out a ule’ tloor.
‘they must cheekthe room thoroughly to be sure that
the walls are™straght and parallel and are at right
angles o cych chcr No matter how aceurately a
housé has been built o1 how competent the work.
butlding magerials tend to shrink aned tolerancees tend
to change-Few floors will be precisely square, and few
walls will be precisely plumb  The tilesetter should
make an accurate check of such items as door lesels,
floor drams, cleanouts. pitches, and toilet rings to.see
that all fixtures are set at the correet levels., ,

JLhese precautions apply to the installation of any.
tle Moo, regrdless of the type of tle used glised
wll-spucc’g tile. ceramic-mounted sheet. or gquarry tile
The conscientious tlesetter will personally cheek the
work site betore initiating the nle lavout

[he tammelhar is probably the most accuratestool
that can be used tor layig out wle floors. This com-
pass 15 used for crecting perpendicular lines and for

" bhisceting angles.

. {

Floating Floor Mortar

lhlcc.n‘]c“)d\ of floating floor mortar have been
developed m the trade

Mortar Screed Method ' ~ ’

On large flogrs spots of mortar can be set at anter -
vals with a Water level, transit, or taut chalk line.
Stringers of mortar are spread where needed ¢y guides
tor the stringhtedge The mortar is tamped fumly with
a wood float A 3inch (7.6-centimetic) section s,

v a .

. i

What methods are used in floating floor mortar?

« ~Hoat Strip Method

. methods,
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leveled ot and the excess 18 elimmated on the sides,
[he depth of float can be determihed by floating a
small test seckon.” laving a e or sheet of ule, and
beating 1t down with a block. Where martar sereeds
are being used. extreme care must be taken not to dig
below ot ride above the sereed. After all the mortar
sereeds are set, the mortar must be filled 1n between
the sereeds While the tilesetter s floating the surface
with a straightedge.-he or she should tamp firmly to
prevent hollow spots

.

In the second method of floating (loor mortar. flodt
strips are used (Fig. E-1). T his method 1s similar to the
mortar screed method exeept that wood strips are
placed on top of the mortar sereed to give a good sohid
nding sutlace tor the straightedge. The tilesetter must
remembet Lo allow for the thick ness of the float strips.
After the floor has been floated, the strips sHould be
removed and the voids filled with mqr;l‘zu"_.

ve

Prefloated Floor "Method °

A third method of prefloating and installing ceramic

“ule s dllustrated 1 Figs” F-2 through E-9.
!

Laying Quarry Tile
A £].ll£ll'l'} tle floor may be laid by one of several
Fhe tilesettwgshould always work from the
longest stranght wall, wiich s called the “master™ wall,
In one method the tildsctter places “legs™ consisung |
of single courses of tile 10 to 12 feet (3 1o 3.6 metiey) -

] ’ *
< bk .
: 135
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- Fig. E-4. Screeding the setting bed to proper plane
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Fig. E-6. Bonding 4 by 4 by 1% in. {10.2 by 10.2 by 3.2

. ¢ »
Fig. E-3. Screeds and straightedge in place for screeding' ¢ cm) ceramic paving units to sefting bed
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N .
lhrcé courses away. he or she fills in the intervening.

i . . . . - .
_rows with tiles. The tilesetter continues 3 work three
courpes at a ume. This method is_referted to ad the

“without ldgs™ method.
W 1lllu u ug,swrl].ul_} d__—

L R o,
Using a Story Pole ™
1

~

A'story pole, when used correctly, is the key to accu-
rate and easy installation of tiles that require joints,
cut can be predetermined by*walking” the story pole
around a wainscot or floor Oae can readily see how
important it is to be able to make a story pole on the
Job. In some cases a shight enlargement on the closing
of a joint will chminate much cutting of tles and per-
mit an casy layout and installation. The joint-allows
for any variation in the size of the+re§, The required
tools are the straightedge, dividers, tape rule. combi-
nation square, and peneill The steps, which are illus-
trated 1n Fig, E-10, are as follows:

Step 1. Determune thie size of the joint to be used. In
the referenced figure a Ja-inch+(1 3-centimetre) joint 1s
used. Set the dividers to the size of the tile plus the
width of the joint. In the refeggnced figure, 6 by 61nch .

.(15.2 by 15.2 centimetre) quarry tiles are used.

Step 2. Start at point A (using 6ls-inch or 16.5-
centimetre setting), and mark on a stratghtedge the
number of spaces desired. © .

Step 3. Place the tile to be used at point B, and
estdblish point C by marking the opposite side of the
tile. A YA-inch (1.3-centimetre) joint should measure
bevzen point C and the end of the straightedge,

} Ai—— v2-IN (1 3:CM) JOINT [

1 1 1 3

.y 6N STRAIGHTEDGE
(152 CM)

r - 6'2 IN
’l _ (165 Cm)

8

1

\

— STATNG POINT (END OF STRAIGHTEDGE)
AC B

. 1 2 " L
) 2

Fig. E-9. Completed paving tile with grouting

apart at right angk:.s to the master wall and fills in the
tiles between the legs.

In another method the tilcsetter sets the first row STEP 5 * «
against a wall af a right angle to the master wall. i ‘
Then, by using a straightedge held parallel to this but " Fig, E-10. Layout of a story pole with joints

Y
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’ Step 4. Start at pomt B, and step off Y%-inch (1. 3- floated paraliel to and against he master- wall. The
- centimetre) spans beyond the previously, made marks., tilesetter should use the story pole to lay a row of tiles,
Step 5. Using a combmauon square, draw lines  keeping one corner of each' &gl} against the.ymark on
= -through the divider marks and estgblish the jointson  the pole. This cm:‘fse must Fbe bsolutel?' istraight
the straightedge. The story pole fhust have a grout because the equrq-\i)or will ollow thls layout (Flg i
JomLmarked on one end. [ E-11). T . T
o e - ‘ When the first” row is completed‘/ a full- -length = 7
Usmg the “With Legs” Method b . _Aourse should be laid at right angles to'it, again using R
‘On a job whre the floor is to be laid “with legs,”a " the story pole as a guide. A secq nd leg is started about ¥
strip of mortar wide enough fgr one tile should be 10 to 12 feet (3 to3 6metres) om the first leg. When !
. b} STAY WITH RID ES OR GO THROUGH DRAINS.
_ ® : ° -
— - ‘ LEGS LAID WITH STORY POLE ’
. .
t ‘ ;
i ' \ , i ;j-’,
- o FILL IN FOLLOWING DAY. - o7 > .
;e . . - T ;” / :
Y [/ /”
. Vo P
~ A . \ ‘ £ :\,Y
T . , - +
f COLD JOINT R - 7’
N L L
- i .
- o ' > / r f
- * {v l ..
*®
o w
):.- - ~ ‘;'
o qv ,
A - ) B N -
L . RN
2 s . . - 3 L
. «~d—— STORY POLE Ce] .
y . S R
MEASUREMENTS MARKS ON srorw POLE : Q/l\*\
MUST BE THE SAME ] / 10 FOSITION TiLe A -7
2 T »
1 .. . )
N & 8
' ’ /\3“"/ 10 -~ : -
. NG 4
> ' @0 .
~o Y fi
CORE I 2 < -
COLD JOINT 90° t v 0o | 4
\ f ':-.".'.‘: i 6 { ~ - - )
; " »n e
b MASTER WALL . .
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: Fig. E-11. Layout of quarry floor “‘with legs'’ v, ‘ ’
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necessary, the tiles can be lald along the ridges or
through drains. For large floors additional legs may
be laid with the story pole. J
Throughout the work, each tile is set with the same
corner on the story~pole mark, even though t ejomts

.between the tiles may-change wnh the varying size of
thé tiles. )
When all-the legs have been set;-the rempinder of

the tiles are filled in, using the stralghtedge nd work-
ing toward the floor as laid out by the | gs.

¥

Using the “Without Legs” Method

If-the-tite—floor—isto be Taid “withoyt legs,” the
tilesetter will néed;’in addition to the\ystralghtedge
story pole, two short layout sticks each as long as
three tiles plus three joinfs (Fig. E-12).
should be cut at the samg¢ time wnth onefisaw cu to
ensure a uniform ‘length - .

. The procedure for laymg a floor “with
fdllows

1. Set a chalk line or string parallel tg the wall at a
point one tile width from the longest wall. This
line must be kept taut and free ffom_the floor.

. Set' the end of the straightedge against the long-
est'wall and hold it perpendiculfr to the wall. A
naal should be inserted at a point where the
stralghtedge crosses the chalk, line. The nail
serves as a guide for the straightedge.

- ést wall (with the guide nailfon the chalk line);

th sticks .

eep the straightedge perpen icular to the long-, )

. R . 3

Use the two layout sticks to move the stralght-
edge back three rows, keeping the guide nail on
the chalk line.
5. Lay another row=dftile to the straightedge. Flll
in by eye the two rows between this row and tl;e
first row laid.

Stralghten and beat in the tile where needed.

o

7.
the finished wall.
- ‘ ¢
ing~a Quarry ‘Rack
The’ tilesetter can use a quarry rack to lay quarry
tile. This device'is used as follows: - -

I. Begin at ‘the longest wall, and set a chalk line
parallel to the wall. The distance from the wall
should be equal to the rack width plus one tile

and joint.
'2. Set rack parallel to line-at g proper point from
* adjacent wall. - P
3. Byft all tiles toward the same corner of the rack

and point them toward Jthe same corner of the
room or bunldmg.‘_ ( ) ™

4. Tap tiles in place.
5. Lift rack straight up, anc}\se\lt in a new position.

Always check for correct joint spacing between
the rack edges.and the installed tiles. Make all
joints even.s"™

6. Check the quarry rack to ensure that it is always

and lay one row of tile agaipst the stralgh,tedge = . square. .
/ 3 . '

] i - 7 j,, .
N | STICKS CUT JENGTH OF THREE ROWS PLUS JOINT . . oy,
: >/ : . f \ ol .
] l\‘\l\ Y S A S N A B IR | AR +

| IR N Y 1 : l . ,

B N N A S .

. | N SMALL NAILS FOR JOINTS
- i , o
, ! | / .

' ° -_» .
|’ , .
l T N , ’
r ‘- ) "
] KNEELIN@ BOARDS'ON MORTAR AGAINST STRAIGHTEDGE '
] . .
I - ] . ) ’

C NAIL ON STRAIGHTEDGE ‘
- . 4
a . .
I - l ¢
e K - . I
H——* TAUT STRING LINE ABOVE STRAlGHTEDGE ,

- N

'
i
t
l
!

-
B

.
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\
Fag E-12. Layodfof quarry ﬂg.or "wnthoutJegs“'

e M . [t
-

119 . .

Répeat the entire process, working away from

.




Layingkeramic Mosaic Tilev
"7~ To lay a.ceramic mosaic tile floor, the tilesctter
should use the following method:

. L. Begin at the intersection of the two longest right-

o angle walls, and dust a section with dry cement
to cover the mortar lightly. The mortar should
be just wet enough to-saturate the dry cement
from below. If the mortar is too dry, it may havc
to be sprlnkled with water.

2. Lay a small section of tile, and beat it down wnth
a flat block. This beating should ensure a good
bond and make the tile smooth and level.

3. Place a kneeling board on this’section, and con-
tinue laying;he tile floor. When using a kneeling
board, exercise caution, especially on floors with
drains, to avoid causing an indentation on the
floor. Do not use kneelingzboards that are more
thari 12 inches (30.5 centimetres) wide. Place the

~boards so they run in the direction of the slope,

-

PR rather than across it. Alsp, be sure no chips of |
tile or other mdtcrlal that could cause an inden-

\ Yation on the floot are under the board. Always

> avoid kneeling or standing on the’ edge of the

' board, because domg so could leave marks on
the floor.

-t 4

\ X o .
The tilesetter should keep the same size joint
between the ends of the sheets as between the tiles in
the mounted sheet. When the floor is lai}and the tiles -

P

™ BEFORE FINAL CLEANING

° -
\ Fig. E-13. Cleaning the completed mstallauon v '
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to soften the paste holding the tiles to the paber; then,
the paper should be pulled off slowly. A mixtureof
.screen-graded sand and‘cement “half and half” is,
swept in. The installation is completed by beating and
rubblng the tile floor. Each section should be cleaned
as it is co plctcd (Fig. E-13).

Usinig Latex or Thin-Set Mortar
/

- When th¢ thin-set method is to be ‘used to bond
ceramic mobaic tilé directly to a-céhcerete slab, suffi-
cient thin-sdt or latex-type portland cement bonding
material must be provided. In accordamce with ANSI
Specification A108.5, the thickness of the, bonding
.mortar shoyld be at least %, inch (0.2 centimetre)
without voids. The groves lcft by the teeth of the

trowel must {be ﬁllcd in. L

Both kinds of mortar should be mixed by hand or
in a device that will net whip it full of air bubbles.
When it is whipped full of air, the strength is drasti-
cally reduced

Experience! has proved that the bond strcngth of

- thin-set portlgnd cement bonding mortar is greatly
improved when it is covered and cured for-at least 72
hours. -

After the co mplctcd tilework is grouted, it must bc
covered to achieve a hard, dense, well-cured grout.’
This is one of the most lmportant steps in a succcssful
installation. | . . .

AFIER FINAL CLEANING
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“UNIT € — SPECIALIZED JOBS
“TOPIC 1 — TILE FLOORS

. . Ce Study_Guide

~ ~ &

-

Determine the correct word for é§ch numbered blank in the sentence, and wyite it in the corresponding
. 4 \ ©

blank- 4t the right. S L.

oo 3} =

A : Voo - B 4
Extreme caution must bt taken not to dig below or ride above.the mortar I .

.

1.
9

. R . Sy

N [a
2. In the mortagsereed method "ef floating floor mortar, the depth of float can be
determinéd by floasing a smgll 2 section. . s .

h .

‘ . S o~ . )
3. Before a tile floor is laid, the room should be chcck;d to sce that the walls are
straight and , 3 . ° ‘ :

‘ ° 4 s

3 . -
- PR

4., The filled-in r&ortar is tamped to_prevent i spots. -

.

- . . . . , /
'5. The longest.straight wall in a room.is referred to as thé 5 wall.

-

6. Aftc'r the floor is. {loated. the strips are. 6 . o -

»

LI

’ -. - . .
* 7. To make a story pole, the tilesetter should mark a straightedge along its entire
length atwintervals of one 7 plus one jdint. . '

.

. V3 . ”
" 8. The story pole should have a(n) 8 -joint marked on .one end.
[T t
9. When thin-set portland cement mortar is used to bond ceramic mosaic tile directly
to condrete, thc>thickncss of the mmrtai should be 9 inches). C,

10. After the completed tilework is grouted, it should be _I@_

.t .




*UNIT E — SPECIALIZED JOBS . .
. - “ . ) , \

TOPIC 2 — STEAM ROOMS - .. -

- e s N . .

. This"Topic is planned to provide answers to the following questions: [
., 'y .

¢ What special tiling features are required in a steam room?

. c, ¢ How'are control joints established? - - )
s " -7 L How is dramage provnded in a steam room" \ . ’ - .
B . 3
The steam rooms in athletic clubs and gymnasiums extend through the mortar. The ule‘gat the bottom of
have been used for many years as places for condition-  the walls must be set high to allow the floor tile to be

ing the body. Steam generally is formed in the room installed under the wall; or, if a cove is used, the floor _
y spraying water on a hot surface, such as rocks or must bg kept away from the cove base. The joint
metal cones that have been heated by a gas burner.  between the wallgand the floor should be similar to
Beeause of the constant high temperature and high  that shown in Fig. E<14. It shuld be filled with caulk-

moisture content of the air, the surfaces of these ing compound. The cellmg should be laid-on top_of
rooms must be waterproof. A well-installed tile jobon  the wall tile. This should ‘allow for the eXpansion or

the surface of the walls, floor, ard ceiling of a steam  contraction of the ceiling tile. «
root*will enhance its beauty as weII as its water
resistance. g - : . ’
. . - Drainage - .
_ Special Conditions* ) Steam rooms must have a pitched ceiling to prevent | *°
Steam has a high penetrating power. Therefore, the  the condensed moisture from dripping. Benches should
walls and ,floors of all steam rooms should be hot-  have a good slope to drain the,water, and the floor

mopped before the tilework is started. This treatment  should have a constant pitch throughout reaching to_
prevents moisture, from penetrating wooden struc-  the drain. The outline of a steam roont is shows in
. tures, suchi as wood studs and ceiling joists. To prevent  Fig. E-14. The pitched ceiling, benches, and flogr are

. puncturing of the hot—mopped surfaces, the installers . indicated in the outlme . ” \ -
* should°use wire pigtails to attach the rcmforcmg wire - . . ’
¢ to the wall surface. The tilesetter should inspect the S .
surface to see that these precattions have been taken. ' p To the Instructor .
P c - i Additional information on tiling steam rooms is
’ ' ontrol Joints .« contained in the Handbook for Ceramic Tile Installu- -
) Control (expansion) joints of an approved type  tion. (See list of instructional materials at end of this
‘«  must be used at intervals on the 'walls. The joints must workbook. ) \ LIV ’
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 UNIT E — SPECIALIZED JOBS |

) : . . i \q s .
TOPIC 2 —.STEAM ROOMS * - - . ; , ‘
t : . ‘e .

. : 4 Study Gulde , * , - ;
Determine the corgect word for each numbertd blank“in the sentence, and write it in the corresponding '
= blank at the right. . '

‘ § v %

1. The floor of a steam room %uld have a(n) _1_ 2 for drainage. . I !
LT . 2. '
o _ ‘ & . | \ R ‘,’ .
" 2. Alk'wood studs, ceiling joints, and other wood in the walls and floors of a steam . 3.
i room shoild be _3°"- 4 before tile is applied., . 4. ) -

v

3. Because of the high-moisture confent, the surfaces of thc' steam room should be 5 .

sy ° .
° i) -

4. To prevent the dripping of condensed monstﬂrc steam rooms should have 6
cenlmgs

.5 To aIIow for possible expansion, the ceiling should be free ﬂoatmg ang separate

from the 7 8 ‘ ,
6. Control 9 of an approved type must be umed on the walls, - J

7. A special h_cat-resisiant cement is used on.the walls behind the* 10 11 .

—_—
B >

. .
& .

8. When the _special conditions for steam rooms are met, 12 can beappliedinthe 12
usual manner to the walls, thc cenlmg, and "the ﬂoor . s s

9. Joints betwéen the floor and the Wall should be thoroughly .lé_ . 13.

a

5%

-

-+

'10. The tllgseiter must check to see that ~_14 15 are provndcd through the hot- 4. v
mopped wall surfaces for fastening the remforcmg wire. e . 5. ¢
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- UNIT E —.SPECIALIZED JOBS
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TOPIC 3 — CEILINGS

PTG Y PR

> ﬂ.
[

- N This topic.is planned to provide answers to the following questlons T

ﬂ' < ¢ How is a ceiling laid’ out?
.« & How is ceiling mortar applied?
® How are ceiling tiles installed?

S e -

during the installation of tife on d ceiling, the differ-
ence between setting ceilings and other horizontal sur-
fates is significant.” Heavy applications of mogtar for
ceiling installations should be avoided; however, the
v ‘most important thlng to remember in cellmg work js
to control the amou aler-it the mortar, Gravity
will draw this water downeto the surface while.the
tilesetter is working below. Thus, too much water will
make the work difficult or impossible, but sufficient
water must be used to cure the mortar and the cement
and to provide an adequate bond between the tile and
the mortar.

Each appllcatlon of mortar should be well bonded
to the preceding one. Each coat of mortar should be
scratched deeply in two directions, and each addi-
tional coat should be troweled firmly into the preced-
* ing one .

. : | Layout of Celhng
"' To complete the layout oficeiling tile, the ulesetter.
o should do the.following:. .

~

l

*

A "

I Determine whether the ceiling is to be mstﬂled
o * before or after the walls are in place. Usually, the
walls are installed first: however, the type of tile
going on the walls Mast be considered. The tile

) / - -

. Because gravity works directly against the tilesetter

. applied to.cellmgs (Fig. E-15).

lnstallatlon of Tile

. Ceilings®should be separate in. themselves
should be as “free floating™ as possible. The reifforc-
ing wire or metal lath should not be turned own_
_around the perimeter of the ceiling,. Likewise, mortar
and.tiles should, pe kept free from restmg on'or butt-
ing against walls. o .

Ceramic mosaic and other types of tiles may be
ch type requires spe-
cial technlques but the basic ‘methods of installation
remain the same. The steps used in settmg tile"on

ceilings are as “follows: .

I. Establish the correct plane to which mortal is to .
be floafed by (1) leaving spots of mortar to

* harden prior to floating; (2) leaving screeds of
niortar to harden before floating; or (3) running
a notched straightedge along the t0p row of wall
tile. . -

2. Apply the float coat in e11her one or two coats. If-
ipis Lo be applied in one coat, leave the mortar to
harden several hours or overnlght before setting

. tile. If it is to be applled 1n two operatlons apply
one coat to a true and level plane, leavifig room
for a thin coat to follow. Let the first coat set
vernight. Apply the second coat, and place.the
tiles while the mortar is still in a plastic state

should be laidvout so that the ceiling does no
butg to a wall that has beveled, reeded, or other
- irregularly shaped tiles,

2. ‘Square or parallel one Wall to the general area;

Toow and square the intersecting, adjacent, and retufn
. walls in order to line up the tile walls to-the
- ~ ceiling. . .
- 3 Doall layout centermg of walls, and determina-
C tion of the size of cuts prior to setting the tile.

¥

Tiles should-not be moved after thgy have once
been placed and set. The bond is easily broken .
when_tﬁes are moved after the initial set.

4., Determine where control joints will be placed,”’
and provide for them in advance. These joints
are filled with a suitable caulking compound *
after all other work is completed. Always

_clear. This space is also flIled with caulking
compound o

3

o ]

o 155 ! '.,'-' ]

14 eave, Jn
the space between walls and ceiling open\n{?\,

-
¥

3."Soak glazed tiles for at least 30 minutes before
setting them when pure cement issbeing used for -
~‘the bond coat. The tiles should be allowed to .
drain well before they are set in place. ’ -

4. Use one of the following two methods oracom- - #§
binatién of the two, for the pure coat: (1) apply
the pure cement 716 inch (0.2 centimetre) thickto |
the back of each tile before. setting it n place; or

" (2) spread pure cement % inch- (0.2 centimetre)
thick directly on the mortar with a trowel. Make
sure not to spread the pure cement on more than
four courses at any one time, and use a scratcher -

* lightly to ensure a good bond. Tap each tile into -
the mortar, and lightly beat i in each tile with a
beating block. If the cement is applied to the
back of thé tiles, notch the pure cement or circle
butter. If the cement is applied to the mortar
bed, scratch the pure coat with.a sharp scratcher

. (scarifier). Either of these methods will allow for

.
Py
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the escape of trapped air and exeess water. thus
producing a better bond.
~5. Use care in placing ule; the bond may be broken
it tiles are moved. .
6. Clean up the tile after application, using water

L

| P

>
s

£ PN
=

’
sparingly. Leave the grouting to be done the fol-
lowing day.

* . Two beautiful examples of mosaic ulework a

L

S B
& a ‘ x 3 .
@?gﬁg\%%’bw

¢
-
b

51
0

See color reproduction’on page 128.

Fig. E-15. Vaulted ceiling made with glazed: cer_a_mic tile (Los Ange!es City _Hgll)_

Y/ f 5

£
¥
]

See color reproduction on page 129,

Fig. E-16. Vaulted arches (St. Anthony’s Catholic Church,
Sixth and Olive Streets, Long Beach, Calif.)
"
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- . éee color reproduction on page 129.

Rig. E-17. One of 14 mosaic illustrations (St. Anthony’s
Catholic Church, Sixth and Olive Streets,
Long Beach, Calif.)

re

. shown n Figs. B-16 and E-17. , ‘
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UNIT E — SPECIALIZED JOBS , ' , v .,
P * TOPIC 3 — CEILINGS S g o €
N . ’ ) Study Gulde ) .. — )
Determine the correct word for each numbered bl the sentence, and write it in the corresponding «f
blank at tthe right. - e .o ‘ . Yo,
1. For ceiling in\stallations. the applications of mortar should be _I_ N - X
) Generally, tile is installed on the _2_ before it is installed on the ceiling. 2. __._/f« .
R . ' ) - . . v ‘ N . . «’ ) ~
- 3. Controlling the amount of _i(i“ the mortar is particularly important in ceiling . 3. ___ ..
work:. L . ) ¢ o
(’ ; . . - ~ " . ~ \l‘ o ‘a .
4. If puré 'cement is buttered on each tile, it should be 4 thick. ) 4. ¢ :
L] . . - ’,’, o ’ ‘.
5. Glazed tile should be soaked for dt least 5 hour(s). , - _)_l‘ .
' =~ "\ 6 The ‘pure cement should not be sPfead on moré than _6_ courses at one time. . 6. \/-‘°: L
. ! ’ Y J "
7. When it is applied to the back of tiles, pure cement should be 7 . ~e . T
N : T R ; \
8. When mortar is ﬂoateJ to the desired plane in two coats, the _8 ‘coat shou‘ld stand 8. _ \ .
overnight before the tile is applied. Noow s
. . LN

9. Wire reinforcing.or metal Iath should not be turned down around the 9 of the » 9.

. ¢ - . L
. cellmg‘ L . - . Ll e N
. . \} ¢ 4 B
18. Ceilings that are ot butted to or. restmg on the walls are said to be 10 ﬂoatmg Sl -
R © . s ., Je . -~ . - o h]
% 3 ’ . ) ‘ ’
: ., ) ' . . .
¢ . - .
4 } - . ! - B S
- . .
Y » [ e o
' » ©, -
) . X
3 R b ‘ ' . . . - Py f
2 ) - T s > v
4 B « ° : .4 ‘ -« e !
’:\v- ) R . . f
5 v ¥ 4
' ¢ > s - - ‘
A d ¢ : ‘
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" UNIT E — SPECIALIZED JOBS ®

A

e How are mosaic tiles set in place?

.~ ® How are colored grouts prepared?
Correctly installed mosaic tiles, whether of glass or
marble, contribute much to the decor and beauty of a
~%. tiled area. (Fig. E-18). Apprentice tilesetters should
* -acquire ap adequate knmowtedge of setting mosaic tiles

‘ 1f they study this' topnc carefully.

. - " The saine procedure is followed in setting both glass
".and marble mosaics; hoWever, because these mosaics
are composed of many stones in a sheet, tilesetters

must use partlcular care in workmg with them.

¢ ’

-~

- Handlmg the Tile*

Glass and marble mosaics should be handled with
the utmost care. Shects should be moved with the
paper side down. When a sheet is picked up, it should
be grasped by opposite corners and lifted on_a level
plane. The stones _may drop out if the shcets are car-

ried mcorrectly . o
~ e

~  Planiing the Layout

A mosate floor, such as the one shownin Flg -E- 19

“u. canbe laid out as follows:,

= 1. Use a dry place that is near enoligh to the job
o installation and large eniough to loft the com-
. " plete ‘mogaic., (Beware of damp cement ﬂoors)
. Starting with ‘sheet No. 1, lay out the mosaic in
. , atcordance wnth the master plan keepmg each

sheet as- t1ght as possnble

re - -

O . ~ €
- -

- ol

See color reproductuon on page 130
Residentlal pool with mosalc tlle

% “1'~
S

’

i

- ’ \{ {
> < ~TOPIC 3 — GLASS AND MARBLE MOSAICS s oA
;? X This topic-is planned to provide answers to ‘the following questions: . ‘ ‘ L
& e Hew is the setting bed prepared for mosaic tilework? 0 -

o . .

3. When the last sheet is in place, measurg the mo-
saic for length and width to see that it flts the
area to be installed.

\L/ A~ Preparing the Sett}hg Bed

The setting bed can be prepared by (1) using float
strips or hard screeds and floating in the usual
manner; or (2) using a flat trqwel and a small straight-
edge for a freehand ﬂoat The secofid method, which

allows for certain desired varlatlons is specified by’

.most architects.

N

Buttering the Tile -

When tHe setting bed is ready to receive the misaic,
the center and parallel lines shoyld be scribed. Sup-
porting scteeds or bridges may be necessary.

The buttering mortar for smalti and marble mosaics
" should be prepared and applied as follows: '

N

l. Prepare a dry mixture, usmg four parts fine
screefied sand, one part cément, and one .part
hydrated lime. Mix to a soft mortar consistencys

2. Beginning with sheet No. 2 fgom the, mastes
layout, place it paper side down on a clean, dry
mortarboard. Apply the fine mortar mix to the
back of'the sheet around the stones with a gaug-
ing_ trowel using sidewise motion, Press down

N ﬁrmly (Because of the $hape of the area’and the

-

Fig.’ E-19 Marble-mosalc floor (J. Paul Getty Museum,
“ Los Angeles)

) -y .

- -

vy,

g




¢ , .
y . ’
design, certain jobs require starting from the . away. carefully, keeping thé hands_as close as
*" centerline and working beth ways.) *. =& ° * ‘possible torthe-tiles so that,no tiles will be lifted
*3. Never lift the trowel straight up, because some of out,
the stones may lift also. . T - . Scrub the surface with a stiff-brush, and sponge
4. Trowel to a uniform thickness. The thickest it to remove excgss paste or glue. Use fine mor-
stone should be uséd as the-gauge. The stones tar to fill uhgrouted joints,
should be locked in_place.” .. = ' . Sponge once again, and repl‘aceanylost stones.
The buttering ¢ement for molded and pressed glass - Wait three days, and clean.with one part muri-
mosaigs should be prepared with one part fin€screened atic acid in nine to ten parts of water. Protect
sand and two parts portland cement. Lime should not . .+ metal or other"materials prior to acid cleaning.

be used." : ‘ / ) A soft brush should be used to clean glass mosaic
~ ) " other than sialti moszic. After the mosaic is set, it .
Setting the Tile - should be scrubbed“with an abrasive nylon pad and °,
cHing given a light acid cleaning. (The formula used for light _
acid cleaning is 20 parts of water to one part of
muriatic acid.) - .

. The sheets of{sqmalti mosaic tile should be installed
as follows: ' .

I. Apply a thin coat of pure cement to the setting Lo N

< bed. } _ . Applying Colored Grout

2" Lift the sheeg_so that the design is right sideup, * A colered grout is obtained by (1) mixing the dry .
and wipe away excess mortar from all edges. “color with water and applyifig the mixture on a thor-

3. Place the sheet in position on the installation, oughly clean, dry mosaic (wiping down with a clean
with the stone side toward the setting bed. cloth); or (2) mixing the dry color with the fine mortar

4. Tap the sheet lightly to the surface coated with and applying the mixture to the sheets (grouting with
pure cement. (Use a small bea'ting block.) Wipe  the same mortar and sponging offanF,cleaning witha
off the mortarboard, and continue with'the rest  light'acid). I .
-of the sheets in the same manner. s e N\

5. Begin to wet the paper with a brush or a . Using the Box Screed, Method
-sprayer after ten or more sheets have been laid. " The box screed method is used when necessary to

6. Beat the sheet once again with a block ‘and  ensure ulfform thickness_ for the mosaics. Short™ °
hammer. Continue until all sheets have been  wooden Strips should be used on two sides of the '
laid and dampened. : -sheets. A fine mortag should be, spread on the back of

7. When the paKr/is ,thoroaughly soaRed, peel it the sheets and rodded off“lightly (Fig. K-20).

st

- N N « "

WOOD STRIP

. SMALTI MOSAIC

i’APEﬁ' ( .

v

screedrmethod of laying mosaic tile
- 8
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UNIT E — SPECIALIZED JoBS .. -

TOPIC 4 — _ GLASS AND MARBLE MOSAICS v .
' S Study Gu?de - o
'Determine the correct word for each numbered blank i In the sentenek, ‘and wrlte it in the correspondlng
+blank-at_the right. v ., “"ﬁ‘ Soa . ‘ )
K‘ 1. A coloredlgrout “mixed with _| “may he"aﬁplied 6n clean, dr?mosaic. B PR )
. : .
2. A dry mixture for buttering smalti mosaic§ is grepared in the proportionof 2 =~ 2. P .
) part(s) frne screened sand, 3 part(s) cementyand one part lime. 3. -
3. Each mosaic sheet is handled by.graspmg iton 4 corners : d lifting it on a level 4 >
" plane. o e . ”“3‘ e,
R . P . .\\' "‘ N P s .
4. Mosanc sheets should always be 1handl‘ed wrth the 5 side"down. ° : 5. ¢«
_ 5. 'Musalc sheets ‘should be lald - 'a(n\) \ lace' o ; . - 6. ’
6. The mosaic sheet is placed m posrtlon in accordance wrth the §_ 8 . 7.
: 7.'When the last sheef s, lofted the mosalcq‘?( 0. - 9".\ /
) * . ".. ) N N ‘ ) '1 , 10> =2
"~ 8. The formula for llght acrd cleanmg is _II~ part(s) water t; 12 part(s) muriatic 1.
© . acid. o . Tl = Ll
" O PELEENEE .

10.» The mix used in buttermg molded and pressed glass mosaics consists of l4 part(s)

‘.

9. Thg tilesetter should wa'lt 13 days before cleaning a smalti mosaic installation.

- -

fine screened sand and 15 part(s) portland cement.

.
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'UNIT E — SPECIALIZED JOBS ' N ' ’
TOPIC 5 — CERAMIC VENEER oo oo ‘
\ " “This ttlpic is planned to provide .answets to the following’ questions:. g T
: - e Where is ceramic veneer tile used. ‘ C, ,
® How is ceramic veneer tile laid out? y . ; R
{ . —% ® How is ceramic veneer tife installed? » ~ f

Ceramic veneer tiles are used to relieve the monot-
ony of unbroken wall surfaces. The color, form, and
texture of veneer tiles offer infinite architectural possi-
bilities in stote fronts and corriddrs. A proficient tile-
. setter can contribute to the-fine appearance of this
. e of architectural desxgn

Layout of Ceramlc Veneer

Layout is extremely important in worklng with
ceramic veneer because of the need to allow for cer-
tain fixed points in the working area; such as door
heights, openings, and window sills. Ceramic veneer
can be machine-cut with a portable saw or hand-dut-

“with a pitching tool. Ceramic veneer should be laid
. out as follows: 5

- l. Study the shop or architect’s plans.
’ 2. Lay a series of tile§ in a straight line on a flat
surface., «
. Determine the joint size in accordance with the
layout. If more than onésize of tiles is available,
lay the smailer ones against the larger.to deter-
mine the joint size of the 1arger tiles(Fig. E-21).

T

x
&
IR
¥
>,
0
\
h

. \

w Fig. é-'21 “ Joinm.size in layout

[l
v ' -~

4. Mark thejomt size on a long strlp of wood. ThlS
strip of wood then .can be used as a story pole:

» ¢

lnstallatlon of Ceramic Veneer Lo

The tiles- should be soaked in clean water. Before
‘the mortar surface is floated, the thickness of the set-
tmg bed is determlned ‘by allowmg for the thickest

tiles plus Y% inch (0.6 centimetre) for the buttering
mud. The tilesetter should then proceed as follows:

I. Use the story pole as a guide to scribe horizontal
and yertical lines on the setting bed. This proce- .
dureg will keep the work parallel and accurate.
2. To compensate for the lack of uniform thick-
ness, place the tile face down on a butter board *
that has guide strips % inch (0.6 centimetre)
higher than the thickest tile. Apply a coat of neat
cement with a trowel or brush to the back ofthe
tile (Flg E- 22) o

-

SCREED

Fig. E-22, éutter board used to dnstall. véneer

3. Over the neat cement apply the butterlng mortar
- thick enough to come up to the top of the guide
strips at a uniform’ hgghﬁcrLdthe_mgﬂar_tg___m_
— =~ the strips.
4. Set the tiles on the settlng bed, and tap themto a
" thue surface with a rubber mallet. Check the )

« alignment with a straightedge. . Y T

Another method that.can be used to install veneer
tiles is to adjust the top edge of the tiles to a true line
by inserting wood wedges in the horizontal joint
between the top of a row and the bottom of ghe row
above. I}rhe wedges can be made by splitting them
from a 2-inch (5-centimetre) wood block cut from the.
end of a board (Fig. E-23).

TRUE LINE > I 1 =
WEDGE

Fig. E-23. Wood wedges used ;g install veneer
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Study Guide e

Determine the correct word for each numbered blank in the sentence, and write it m the correspondmg

blank at the right. \ [ .
. i BN R . ,
l. Because of the need to allow for certam\t"xed pomts on the walls, _l_is extremely 1. )
lmportant in"setting ceramic veneer. i “ . .
2. Veneer .may be cut with 4 portable electric saw or a(% 3. 2.
. - - 3
R4 __— -
3 ATter ceramnc veneer tiles age set, the surface ‘should be checked with a(n) 4 . 4, .
. l’ ’ R N /( !
4. The veneer tiles are laid out on a(n) 5_ surface. A ' 5. —//
"5. When the settmg bed is completed the story pole is used to 6 horizontal or 6.
veruca} lines.’
6. A coat of 7 8 is applied to the back of the tile. : ’ 7.
L= . . g -
7/‘W'hen a butter board is used; the ghide st'rips_should be 9 inch(es)higher than the 9. ¥
thickest IO. : .ob , 10. - -
8. One method of installing ceraghic veneer callsfor inserting 11 12 in,the hori» 11

zontal joints between tiles.

‘9. Wood .wedges can’ be m'a‘d'e by splitting them from'a 13 -inch wood block. o 13—

10. Tiles can be tapped with >a(n) 14

412 . v
. 2.

"o
N ’

is. L. N e
' ’ 15.
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UNIT E — SPECIALIZED JOBS _ - - . - /' .
" TOPIC 6 — MARBLE TME~ " .. S N
) o . ' v N
~This toplc is planned to provide answers tq the following questrons ! Y
:~ - ® What precautions are required when ‘narble tile is being set?
: ’ ¢ What bonding materials are used with marblé tile? ’
. ® How is marble tile installed? p C°
‘ The increade use of ‘tile-sized units- §f marble This marble dust can be washed off before the pure

\ makes it mandatory for apprentice dilesetters to learn  coat is troweled onto the back’ ofsthe tile. The tilesetter
the correct methods of bondmg marble. Today’s tile-  should never attempt-to apply dust-covered marble
setters will have to work with both the polished and tile directly against the bopding coat that has been

split-faceqd’ marble t nles . troweled onto the surface to be tiled. This procedure .
- Marble tiles are drffrc&ét to bond and specral pre-  would result in an inadequate bond.
U cautions must be taken'when they are being igstalled. . A 100 percent coverage of pure coat and mortar is -
™ Polistred marble has a coating of dust. Unless steps required between the marble tile and the surface to be
are taken to compensate for the dust, most bonding covéred. The grooves left by the trowel teeth must be 4
. nraterials wrll faif. filled in. If the grooves are left open, the contact area .
- can be as low as 30 to 50 percdnf, and the bond
Jlondmg Techniques * * | strength will be inadequate. Maisture accumulates in
Laboratory tests have been conducted to determine  the voids and causes leaching and other problems.
the best methods of achieving a succe§sful bond. The If thesugface to be covergd if concrete, it must b&
preferred method ' is ag follows: heavrly sandblasted or bushha n jobs where .
- . Mix the marble dust and pure coat together with - the marble tiles are being set in place, éxpansion or

control joints must be provided every 16 to 20 feet (5

“ a trowel. Do not use a brush to apply the pure
bp P * to 6 metresyin each drrectron

coat, .because this wilk cause «a loss of bond.
2: Use t}e trowel to press the pure coat.onto the

r Bonding Material ' .
back of the tile. This method is illustrated in Fig. . on lrrg atenials o ‘
. < E- 24 . The results of laboratory tests have indicated.that

) ‘the bond of marble tile can be improved by the use of
certain _materials. The highest bond strength was
achieved with latex portland cement mortar. The next#
- highest bond strength was achigvéd with thin-sgt port-
land cement mortar. Pure portland cement used on a .
conventional mortar bed also resulted i ina high bond

e

: strength. - '
\ Test results. showed that organlc adhesrves should
not bé used'to mstall tile on exterior surfaces. Before,
using any settmg mortar, the tilesetter should chetk

+ the list of materlals tested by the Ceramic Tile-
Instltute & . : . .

/ >
N

Special Safety Précaution

. " Marblé tiles are heavy, and care must be taken in
‘Kndlmg them. Adequate ;support and scaffolding

. : : ust be provrded to hold these heavy materrals

) Frg E-24. Using the trdwel Eto mix the marble dust Serious i mjury and extensive pr0permdamage can be

L and pure coat * causéd by lncorrect handling’ of marble tiles.

-
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UNIT E — SPECIALIZED JOBS : ST,
TOPIC 6 — MARBLE TJLE-. L - A

. .- ' Study Guide : o0

Determine the correct word for each pumbered blank in the sentence, and write it in the corresponding.

blank at-the right. : .
[. The dust on the back of: polished marble tile is detrimental to.a good .l . R PO '\‘
3. The-marble dust and 2 3 should be mixed together with a(n) 4 . T2 :
! : i o @ i " e 3 -
. . . . [N ) ‘ ) . \ 4 b
. . “ . . & Cy .. v ' -
< 3. The highest bond strength is achieved with _5* 6 cement mortar. N N —
P P ~ “. ! . ., 2 . . 4
et . 4. Organic "adhesives should never be used to install marblé tile on 7 8. - 7.
) \ . * 8 _
5 . . \ - [
5. The grooves- left by the 9 10 'must be filled ine - ) 9 -,
. - . - . -~ ,
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B ="SPECIALIZED JOBS _ . , ,
’\‘ TOPIC.7'— DRAINBOARDS AND PULLMANS )
o ? R . .

-

This topic is planned to provide answers to the- following questions:

Pl , .
® How are tifed drainboards installed? ¢
® How are tiled pullmans installed?-
® What is a V-cap, and how is it used?

. & 4

¢ .

-Tiled drainboards and pullmans are two of the most

W often requested items in the tilesetting trade. Every
tilesetterrmust know the basics.of laying out a drain-
board or pullman top. A tilesetfer who can produce a

the simk-may be made equal in size by starting from
the" centerline of thesink. 1f the cut'at A is small, the
layout shoul mov“éﬁa\bglf tile. The size of cuts at
. Cand D isdetermined by thé tayout at L. If the cap is
gdod layout is always in demand. " to be aligned, it also is controlled.by the layout at L. If

Thé focal point 'of the drainboard and pullthan is the L-shaped drainboard is to hive a diagonal deck,

2
t.hé sink or basin; therefore, the tile or tile cuts must ., the tilesetter has three basic.choices (Fig. E-27). They

f

P

balance on either side of'it, and the walls and decks  are the folldwing: !
) must be straight and flat. '

>

I. Start at A on each side of the sink with full

) Drainboards ‘ g:;ionals next to the capaand sink, and cut in the
) ) . s. . v
o The tilesetter must be able to install every type of 2. Start at corner B, and work toward sink and = "™
dramboar;d_. _ : _ return. The diagonal cuts at each side of'the sink
The straight run drainboard can be laid out with should be equal. - . cL
- cither a straight deck or a diagonal deck (Fig. E-25). 3. Start at back corner C with full diagonals, and
° " START FROM CENTER OF SINK. * work. toward return gnd sm.k. With this layout L
i Y the tilesetter can avojd,cy ting to the two long
%ﬁ@g&’ﬁm # . Wwalls. The diagonal cuts at each side of the sink
. " %R,fj%‘%%gf A should be equal. )
%. %ﬁ&}%&ﬁﬁ% % X:}ﬁﬁf‘ ~ The Jayout for a U-shaped drainboard is basically
2 A Al EEELW : the same as that for an L-shaped unit. The tile layout
T PRSI I ~ ’l"(’\")’“A"’W’\o\:.an&\é”;w-u&‘w o . ’ p . y
: @g?;%% &fgﬁgﬁé‘%ﬁ“ should start at the sink as in Fig. E-28. -
. NS S ff?’@% N The tilesetter generall begins with” a full tile at the
a0 S e A -
- . N A A P D T S S cap and lays the tiles toward the back. To avoid a’
. m. » &
'O . * * START WITH FULL TILE AT CAP. 2K,

small cut at2he back, the tilesetter can center the
N ' entire layout. Small cuts should be avoided whenever

*Fig. E-25. Layout -of straight drainboard “~— possible. Balance is the key to a successful layout.

o ) On a straight joint deck, cuts can be made equal at

_ Onastrjight deck the layout should startwitha full - o5 0 jde 6f the sink by starting from the centet line of ~
.+ tileat the cyp. If the cuts are small at the sides of the 416 sink. If the cut at A s small, the layout should be ™~ .
., sink, the layout should be moved a half tile. ) moved a half tile. The size of the cuts at Band Cis o ™
S On & diagonal deck the tilgsetter should start with

. : / controlled -by the layout at A, o
full diagonals at the cap and at the sink. The cut tiles ) . .
should be placed at the back and sides. )

An L-shaped drainboard with a straight deck and
bacgk is illustrated in Fig. E-26. The tijes at the sitles of

1Y « ¥
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Fig. E-27. Layout of: L-shaped .-_drainboa;-d" -
with djago'ngl decks
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. Fig. E-28. Layodt. of U-shaped drainboard

The layout for & diagonal-deck on a U-shaped
drainboard is the same as that on an L-shaped unit
(Fig. E-27).

Supporting the V-Cap with Metal Strip

The'CeramicTile Institute has developed and tested
the punched metal strip as a support for the V-cap
(Fig. E-29). -

The strip-has two rails that extend away from the
front of the cabinet. The rails can be used to float the
mortar for the V-cap apron. The strip has holes
punched through it so that the mortar for the V-cap
can be keyed into the ceunter mortar. * -

Before the metal strip is installed, the front ‘of the
cabinet should be covered with protective pager. The
paper should>be flush to the wood top. When the
waterproof paper is placed over the counters®it should

=%  be brought down over the protective paper to the full
) depth that the apron of the V-cap is to cover. This acts
as-a cuimgg for the V-cap apron. .

"". .
.,.'

PURE COAT J
MORTAR

METAL LATH

L WATERPROOF PAPER _

Fig..| E29 Placement of punched metal strip
- in a V-cap installation

a2 % o%,a M h

~ BLOCKING

s W
g é‘)
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. The metal strip_should not be cut at the corners.
Joints should be.at least 12 inches (30.5" centimetres)
from the corners. Full pieces should be used across
openings for stoves and sinks, and jaints should be
kept 12 inches (30.5 centnmetres) from the openings.

Providing Support for the Tile

A quality tile job is not possible if the foundation is
not sound. The foundation and floor joists must pro-
vide firm support (Fig. E-30). Any settling of the
foundation will cause cracks in the tilework. -

The-cabinets should be fastened firmly to the floor.
Adequate blocking is required underthe subfloor at
the cabinet partitions (Fig. E-31). This blocking will
help prévent cracking that is caused by settling or
other stresses.

The cabinet installers should check the levelness of

the floor. They may have to scribe the cabinet to make -

it level for the tilesetters. This is especially important

when the tile specifications require-a dead level sink-

top. If a sloping sinktop is specified, considerable dis-

a

5 SETTLING DUE TO |... .

"'l cOMPRESSION

INCORRECT

CORRECT

]
Fig. E-.SACorrect and incorrect foundations

won

CABINET

) | 

Fig. E-31. Correct blocking of subfloor to support cabinet
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LR
tortion will be necessary to compensate for a cabinet
that is out of level in tjggalength.

The front top rail of the cabinet should be one con-
tinuous piece to give ad@quate support for the tile
(Fi‘%. E-32). .- o

‘When the carpenters construct the wall that will be
in- back of the cabinet, they should install g, piece of

Y4-inch (1.9-centimetre) plywood to act as a‘gacking

forRzr/opéF"'nailing‘.support (Fig. E-33).
F ils and cabinet sides should be in front of the

rough top’to permit easier adjustment of the tile fiiold

" when it is used (Fig. E-34), :

s

»

The back of the sink opening should have a positivey

support, such as a 1 by 4 inch (2.5 by 10.2 centimetre)
clegt, correctly nailed against the plaster wall. When a
tile cove is to be used at the splash, additional support
is needed. A piece of 2 by 4 inch (5.1 by 10.2 centime-

. tre) board should be nailed over the | by 4 inch (2.5 by

10.2 centimetre) cleat (Fig. E-35). .

When a heavy load of water and dishes is in the
sink, considerable flexing will occur if the sink is not
correctly supported. In addition, if the Siik is heated
to’~140°. F. (60° C), it will expand 0.007 iach (0.01

| TOP RAIL CONTINUOUS _—

2

v
Fig. E-32. Supporting tile with continuous top rait

¢

BACKING OR GROUND

PLASTER

- E-33. Placement of baclgingj for support,
o

*

centimetre) in width and 0.008 inch’(0.02 centimetre)

in length. . i
Because sinks are made in various widths, the

ccabinet should;be approximately 4 inches (10 centime-

tres) wider than the sink from.front to back of the

flange whep tile cove is specified and 2 inches (5 cen-
timetres) wider when a 90-degree‘éorner is'to be used

. (Fig. E-36).

The cabifet top should be made of | by 6 inch (2.5
by 15.2 cedtimetrt) sheating boards spaced ! inch
(0.6 centimetre) apart (Fig.' E-37). When this spacing
is provided, the boards will not warp and crack the
tile. ' .

Plywood should not be used under tile, because the
plywood will become waeped ’and will crack the tile
(Fig. E-38). Where plywood “must be used, random

cuts with a portgble hand saw should be made J

-through the plywood (Fig. E-39). These cuts will per-
mit both sides of the plywood to remain relatively
_equal jn moisture content. -

N

S

ROUGH TOP

¢— TOP RA{L OF CABINET

TILE MOLD

~

Fig,'sf34. Correc}'placemﬁ top rail
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_Applying Felt arg

‘trghtly mto the corners (Fig. E-40).

- R, . e -
. ’
.

l¢——— SINK PLUS 4 IN. {10 2 CM) WITH COVE ————

4——-”SlNk BEUS 2 IN. (5.1 CM) WHEN COUNTER '—~———p}
AND SPLASH BUTT SQUARE }

+ . . L 4
Fig. E-36. Installatfon-of sink

¢ %N (06-CM) SPACES

gﬂz SN P27 Y

Fig. E-37. Spacing of sheathing Boards

Lath

The cabinet degk should be checked for corrget
nailing and spacing. Then the tilesetter should lay 15-
pound (7-kilogram) felt over the rough top, folding it
If the felt is
rounded in the corners; it will- break when the Jath is”
installed (Fig. E-41). ‘

The felt should be lapped into the sink cabinet cav-
ity 'so that the mortar will not contact the wood (Fig.
E-42). This will permit the sink flanges to be embedded
into the mortar equally around the perimeter of the
sink. The mortar will cure correctly because the mois-

_ture_ will not be withdrawn. The boards will not

expand and contract abnormally. In_the event water
does get into the installation, dry rot will be prevented
The deck lath should be held away from the wall |

‘inch’ (2 5 centimetres) for a 90-degree corner and 3

inches (7.6 centimetres) when tile cove is used. @ny
cracks will occur at a joint and can be pointed up
easily. If the lath is continuous, any motion in thé sink
cabinet may cause the backsplash to pull away from
the wall or cause the lower splash tiles or cove to
crack.

Using a Pencil Rod

To prevent cracks in the tile at the front corners of
the sink or other opening, the tilesetter should place a
piece of pencil rod in the center of the mortar (Fig.

s ! . .'3.%

" TILE
[}

PLYWOOD

L . s

A et "-
l‘_.s N 6 m_.'
152 CM) ' (15.2 CM

"Fig. E-39. Sawcuts made in plyvﬁ)od to prevent warping

-

. \

E-43). Some cabinetmakerssin order to save expenses,
will lay materials crosswise to cover the top. This
makes the use_of a pencil rod even more imperative.

. o

Installing a V-Cap . ;

Before the V-cap is installed, the front of the_

cabinet should be protected with waterproof paper.

When waterproof paper is being applied to the coun--

ter top, the paper should be brought down to the full
depth of the apron that the V-cap is to cover (Fig.
E-44). The metal lath or wite also.is brought down to

- ..the depth of the apron. )
The V-cap should be held af least % inch (0.3 cen-

timetre) from the cabinet.

A light, even layer of pure coat should be applied to
the V-cap to cause it to adhere to the mortar bgd. The
V-cap is fully backed with mortar.

The bottom edge of the V-cap should be set 345/
inches (88 centimetres) above thé finishr floor material
to allow for the dishwasher.

The apron on the V-cap should\pe large enough to
cqver the'edge of the rough deck top‘and extend up to
form at least a 3%-inch-thick (l.9-centlmetres-thlc )
bed of mortar. The mortar bed should never exceed |
inch (2.5 centimetres) in thickness.

158 ‘
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Reinfgrcing Large Areas

The use of. built-in unjts has resulted inJarge areas
of tile on kitchen cabinets. These areas ofteh measure ,’
3 feet 6 inches (1.1 metres) in width by 7 to 8 feet (2.1

to 2.4 metres) in length.

" In addition to the metal. lath or wire mesh
used in drainboard construction’, piecess
+ should be bent into S shapes and placed in the center
of the mortar bed (Fig. E-45). This will prevent the
" * cracking t

orced.

-

- > ﬁe TOP RAIL "> \é
. e : - - \, SINK
. i v . . . § 3
. 15.LB. (7-KG} FELT, =g T . .
e T N \
\ - / { . by .
, ' N * Fig. E-43. Placement of $teel pendil rod to prevent cracking
. & AT
\ : AR AN 0.0 S T TTATAYA, 7.9, 9 0.0 0"4""A"A" V4
* -rj \& i ‘.;.fvg,‘i;,t»P\ldg'«’v:‘.? AN ‘:ﬁqu ;‘,:‘;“A" 7 "\‘ 2.9 22'.'
> o 2 I U
... . . WAI PURE coaT ., - MORTAR . .
., Fig. E-41. Incorrect placement of felt * 0, U T S S
= o .. WATERPROOF, PAPER ¥ METAL LATH -
. A - G ~ ! *
t MORTAR BED, 64 I WOOD TOP
g vt e g ;e‘ -
S S }L PRI 57
5 & . ® 5
P e —_— = 3
\../_\—-_‘
- . e ﬁ"
~15-LB (7-KG) FELT T
. . . \
- - \ - . ' .c,.
- ° \Lg - Fig. E-44. Installation of V-cap
‘.".’ . - - . X - - : '. . .
‘.. . - - straight and level. If the opening is.not level, the sink
T : ) ) S .. » .will not form a true fit when it is embedded in the
Fig. E-42.-Installation showing felt lapped into sink cavity mastic and clamped (Fig E-46) Co .
e ‘ a . .

i

' Reinforcing the Corners

*

' {
» When a “butterfly” sink corner s used, a galvanized
No. 16 wire or 8d nail reinforcement should be placed
in the mortar to prevent cracking (Fig. E-47).
tis Preventing Seepage .
pencil rod

“To prevent moisture from seeping into ‘the sink

in Fig. E-48. The sink flange must be thoroughly dry

* .

adhere.

(-%t often occurs’in?arge installations that " ‘before the caulking compound is applied, or it.will not
. are not rei ' . "

.

Setting a Stainless-Steel Sink

Before a stainless-stetl sink is set in place, the rough _
tile opening upon which the flange i%-clamped must be | plunib. It should be floated independently of the deck

Ry f

-

Setting the Backspladh
The backsplash should be floate@ straight and

’
[y

>

9. . , 5

g S

A

18

o

3

flange, the tilesetter should apply caulking as shown °

.
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MORTAR BED

Y-IN. (0.6-CM)
STEEL PENCIL ROD

[
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Fig. E-45. Placement of steel pencil rod in the mortar bed

N
v . . .

M

® .

Fig."E-47. Wire reinforcenvent at corner tile:

< - .

to prevent binding of the deck to the splash. The tile
should be laid from the center of the drainboard to the
outside. The layout should- be planned so ‘that amy
small cuts can be made in the least conspicuous places
(Fig. E-49), ' ’

H "Waterpr'ooﬁng the ﬁl%Mold

Vinyl plastic film ot waterproof paper should be

* lapped over the tile ‘mold to prevent moisture from
. being withdrawn{rom the mortag into the wood (Fig.

E-50). The moisture would disColor the wood and
cause it to swell and break away from the cap.

Using a Surface Bullnose

A surface bullnose type of installation (Fig. E-51)
may prevent the damage that is sometimes caused by

( vibratian from dishwashers or waste disposals.

CAULKING

Fig. E-48. Placement of taulking

WALL CABINET

SMALL CUTS 5

] WALL
P’«.’ _MORTAR

» * 0

STRAIGHT LINE
OF MORTAR HERE
FOR 900 CORNER

OF MORTAR HERE
FOg .COVE CORNER

2 A -
STRAIGHT LINE ————f

Fig. E-49. Installation of backsplash

-

@ :

N U
.\_“‘-., - °

WAX P;APER f k\\ \ ‘
= OR VINYL FILM

\f
NI .
Fig. E-50. Instatlation 'showing-tile mold, protected from
moisture —

.S\etting a.Window Return

-To prevent the cracking of tile at a window return,
the tilesetter should complete the installation as
shown in Fig. E-52.

Mixing the Mortar’

The mo&qr for a ‘backsplash should consist of one
part portland cement, six parts washed plaster sand,
and one part hydrated lime. Deck .mortar should be
made up of one part portland cement and five parts

- washed plaster sand. If the mortar'is foo rich in
cement, shrinkage will be excessive and the tile will
crack. C :

. .~

L) - ) -
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CAULKING

\ :
SINK .

Fig. E-51. Surface’ bulinose installation

>

~

FULL
$BULLNOSE ——\

FILLTHIS
— CORRECTLY

AND Ci)R E
~ MASTI

|

15-LB (7-KG) FELT

FLATTENED B\7
CARPENTER AND
PRIMED BY PAINTER

v

Fig. E-52. Installation showing a window return
v :
Curing the Grout

.

Portland cement grouts should be gured by cover-,
ing the tilework with clean waterproof paper for 24
hours. This also protects thé finished work from dam-
age by other trades. ’

Installidg a 90-Degree Corner .

A 90-degree corner should be installed as shown in
Fig. E-53. The tilesetter should start at the center of
the sink and make equal cuts at each side of the sink. *
The bisected angle at D must be a true 45-degree angle.
The mitered tile at C should be on a line ‘with the
bisected angle. Miter B must equal miter C. The align-
ment for the adjoining splash is established at this
time. Miters must be smooth and equal in length,

4

Pullman. Cabinets

The installation of a tile deck with a squaré or rec-
“tangular basin was “llustrated in Fig. E-25. In the
installation of a tile deck with a round or elliptical
basin, the major problem is the cutting of the tiles
around the basin in a smooth and circular pattern.
The problem is compounded if ceramic mosaic or
glass is used.
Two methods have been developed for cutting tile
for a round basin, T\e\y are the fopowing: ’

I. Set a compass for the size of trim to be used. and
let it ride on the edge of the basin while scribing
.a line on the tile or mud. The line is scribed back
from the edge of the basin. The tile is cut to this
line (Fig. E-54). .,

. Cut a template out of cardboard (or similar
material), using the basin as a guide. Thg-tem-
plate should be the size of the basin less the size
of the trim to be used around the basin. This
template is placed over the basin, and a line is
drawn on the tile or mud. There should-be at
least a, Y%~inch (0.3 centintetre) reveal -between
the trim and the edge of the basin. If the tile deck
is to be flush with the basin, the tile cuts must be "
honed smooth. A ¢-inch (0.2-centimetre) joint
between the tile and the basin is desirable.

-
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. CENTER QFsSINK AT POINT “A."

2 BISECT ANGLE AT “D" {SHOULD BE 45° REGARD-

LESS OF INTERSECTION AT REAR WALLS)"
MITER TILE AT “C~

MITER “B"-MUST EQUAL MITER AT “C,” B} EQUAL

TO C', AND SO FORTH.

- Fig. E-63, Layout of a 90-degree corner
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. Fig'. E-54. Installation of tile deck with round ‘basin
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UNIT E — SPECIALIZED JOBS , /\ .

TOPIC 7 — DRAINBOARDS AND PULLMANS

A\
Study Guide )

Determine the correct word for each numbered blank in the sentence, and write it in the corresponding
blank at the right.

~

1. On a straight drainboard, the Igxout should‘ start with a(n) _| 2 at the cap. ; ’
" 2. Three types of drainboards are the _3 4, ano 5. ’ - 3.
The bottom of the V-cafshould be set 6 inch(es) above the finish floor mategial. 6. '.~
4 The punched metal strip has two _7 “that extend away from the front of the 8. 7.
y » . 8. .
5. The V-cap must be backed with 9 . ' B} 9.
6 A common practlce 1S to start, at the front of the 10 and lay toward,the back. 10.
7. Mctdl strip should not be cut near d(n) Al or a(n) 12 Q»/_ 1.
' . / ) 12, |
8. Asink mstallatxon .can be strengthened by the use of a(n) 13 14 embedded in the , 13,
. mortar. . . . 4, -
9. _Thcl\g/oodématerul that is not recommended for the rough top of a drainboard déck  * 15.
1s ¢
10. Before the V-cap is installed, th@ front of the cabinet should be 16 . ” 16.
' ll.‘ The n‘;oi;tar- bed for a drainboard should not exceed _17_inch(es) in thickness. 17. ”
: 12. The baclE_s'plash shoul.d be 18 indcpendcntly of the deck: -~ 18.
13. The mortar for a dekSpldSh should consist of 19 part(s) porthnd cement, 20 19.
part(s) sand, and _21- part(s) hydrated lime. . g(l)
14. Deck mortar should b¢ made up of 22 part(s) common cement and _23 part(s) 22.
. "+ osand. - i . 23.
-t \'15. The two methods of cutting in an -oval/or round basin are called 24 and _:7._5._. g% .
. ‘ .
- : ~~
i ‘ '
. ‘ ) ”* > 1 73 » Y 163‘




UNITE spsanuzeo JOBS . i . PR

TOPIC 8 — FLAT ARCHES . ' : 2 -

This topic is planhed to provide answers to the following questions: -

¢ What tools are needed in laying out an arch? .
é What terms are used in describing an arch? -

The natural beauty‘and distinctive appearance of
tiled arches add drama and warmth to any interior. A
correctly tiled arch is a tribute to the skill of #fe tile-
setter. Scientifically, an arch is a means of spanning
an opening by transforming downward pressure into
horizontal or diagonal thrust. However, because the
work installed by the tilesetter does not bear the load,
the problems .of strength in arChes w il not bgedgs-

cussed here.- 2
Application of the principles discussed in thls an
. the succeeding topic should enable the apprentice tile-
setter to install arches that. will accentuate any decor.
The tilesetter may be called upon to 1ay out elllptncal

or other curved shapes for fountains, swimming ’ -
pools and garden pools. The same method used to lay Fig. E-58. Using a trammel to lay out an arch
outan arch or other feature on an glevation drawingis ' N
equally effective in laying out a similar shape on a Terminology ' .
plan draying. +
The tools and equipment used for the layout of an _ The apprentice tilesetter should first become famil-
. arch are ‘the¢ following: a large piece of flat paper, 13f with the terms us_eo to descrlb_e the vanoos parts of
. wallboard, or plywood on which to draw; a compass; an arch. The terms in the following list are illustrated
dividers or & trammel; a steel square; straightedges i Fig. E-56. . \ °
and a rule; string; and a penpcil (Fig. E-55). AbutmcntyThc part of the “pier~ or wall that

The tilesetter does not need to be concerned with , receives the thrust of the arch
the actual® constructron of an arch, because it is
already in place when he or she beginswork. How-
ever, to be sure other workers have done their work

Crown—The highest pomt of an arch ,
Extrados—The exterior cjere of an arch, spme-

_correctly and to determine the exact cuts for the tiles  times calledsthe back T r—
to be used, the tilesetter should make a complete Haunch-- Either of the’sides of an arch-between the
layout for, each arch: | . AP crown and skc\wbdck . v
: EXTRADOS
VOUSSOWR
. 5 HAUNCH
, .'  SPRINGER . -
*/INTRADOS
¥
SKEWBACK
SPRING POINT . )
R
: . ABUTMENT § :
-
h t Fig. E-66. Arch terminology <
l LA R -
1‘6‘ Al } .'ﬁ.’ L } N
Qo =L .

Full Tt Provided by ERIC.
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Intrados (or soffit)—The interior curve of an arch

Jamb—An upright’ piece forming the side of an
opening; hence,-tite ‘sides of the ‘piers-or abutments

Key—The uppermost or central voussoir of the
arch

Pier—A pillar or post supporting an arch the wall |

bétween two openings

Rise—The vertical distance between the highest
point of the mtrados and the spring points

Skewback—The upper surface of the abutment,
agamst which the voussoirs abut

Span—The width of the opening of an arch

]

"..Spandrel—The space between the extrados of an -

“arch and a right angle formed by a line exteﬁded from

the piar fo meet the level of the crown: or, the space
between the extradoses of two contiguous arches and
a horizontal line connectmg their crowns

"Springer—The end or lowest vou,ssonr of an arch

Spring pomts—The points from which the under
curves of the arch bégin

Voussonrs-—*The tiles or'stones that make up an
arch : o
Flat (Jack) Arch

-A flat-shaped opening usually is treated in a con-
ventional manner, with tijes laid straight across the
p. But occasnonally, to carry out a decorative effect,

the top of the openmg is done in the style of an arch.-

When the arch style is used for this opening, the fol-
lowing layout procediires are recommended for use by
the tilesetter. The procedures are illustrated in Flgs
E-57 and E-58.

I. Use AB as a radius and A as a center point, and
Tstrike an arc at F. .

2. Use AB as a radius and B as a center pomt and
- strike an mtersectmg arc at F.

3.

4.

- 5.

\ X

Fig. E-57. Layout of a flat arch

’

Fig. E-58. Completed flat arch

Draw lines FA and FB, extending them to’mdef-
inite lengths beyond A and B.

Draw Tine ED parallel to line* AB at the corréct,
distance for the size tile to be used, mtersecung
the extended lines FA at E and FBat D. °
Divige line ED into equal spaces in accordance
with the size of the tile and, from these division

Dpoints, draw lines to point F giving the angle of,

the cut of the voussoirs. Note that the ends ofthe
voussoirs are horizontal and not at right angles
to the radius of the arch.

Y
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- TOPIC 8 =
Determine,the correct word for each numbered blank in_the sentence, and w.rlte it in the corrcspondmg
- Lo

c e
4

blank at the right.
The higflest point of an aFch is the

- .0

‘ .
l

‘ -y
. -
*y

£
~

A
2. The width of an arch is called thc 2.
3. Archés are designed to transfotm the downwa,rd Wure over an opcnmg into 3

or

.
-

4 thiust.
4. The spacé between the level (;f tt.l_c cro_wn énd,the extradog of the arch is called the

-

3.
5. The springer is the 6 -voussoir of the arch
nt, against which the voussoirs abut, is called the

’
6. The upper surface of.an abu
._7_' '/ ) NG " o
. 7. The'rise is'the 8 dlstancc betwcen the hlghest pomt of the intrados and the level of
- the 9 pomts . -
8. The side surface of the part of the structure extending from the arch to the pier is
i y called the 10 . B .
/ 9. The pier is the 11 between 12 13" )
The interior curve of an arch is called the 14 or 15 .
! .
: : h !
* \‘S 7’ b
<t s - .
3. . . ’
& o <
. » s .

<
.
Y an i
“ 3
Al

A
- N .
1
- v

8

9.
10.
1.
12.#
13.

14.
15.
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UNIT E — SPECIALIZED JOBS / ,
. ; 5 ' \L -
. TOPIC 9 — CURVED ARCHES . *
_ This topic is pf&dﬂed to provide answers to the following AQuestions: .
‘ ’ ® What layout procedures are recommended for curved arches? ’
® How is tilé' set on a curved arch" . . ) .
“The curved arches that the tilesetter will have to 6. Extend line DOC to J by the width of the tile to
master include segmental, semicircular, elliptical, three- be uséd (Fig. EO). The length of hne DOJis the
t~ - centered, and Gothic arches. : radius of t rc HIJK.

\ t,
Laying Out Arches ' -
Layout procedures for the different arches h

7..Divide arc'HJK ‘into equal parts approxiniat

draw linés meeting’ at point D, giving the an

. _been developed in the trade. (An alternative hod * of the out of the segments.
) gdetermmmg the radius point of an arcR<s described K .
the end of' this topic.) : - Semicircular Arch

* When an arch contams half of a complete circle,

Seglﬁental Arch * is called a semicircular arch’ (Flgs E-61 and E- 62) @
" The curve of a segmental arch has a constant The layout of this arch is quite simple because the ;*
radius, but the arch is less’ than haif a circle. The center of a line dcross the SPaO is the center of the

amount of rise of a segmental arch depends on the
. architectural desigd, but a good rule is to make; the
. rise equal.to one-eighth the.span. The recommended
fayout procedure is as follows:

I. Start with line AB representmg the span of the
arch and O as its exact center. Place point .C
. . dlrectly above O at a point approximately one- )
’ eighth the length of AB. -
2. Extend line CO down an indefinite distance (Fig.
E-59).
3. Draw line AC.
4. Using A as a center and then € as a center and °
¢ : with a radius more than one-half AC; strike
: intersecting arcs at F and at G. ~
5. Extend line FG to intersect extended line CO at
. D, Line DOC is the radius for the arc ACB,
which is the mtradqs of the arch

Fig. E-59. Layout of a-segmental arch . ' Fig. E-61. Layout of semicircular arch

e g ' .
» R N

the size of the tile to be used. From these points,

ange

'
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PR lines GH and FH.

Aruitoxt provided by Eic:

\e

- F'ig E 62. Semuc:rcular arch, ¥howing voussoirs

.

%"om procedure is as
B
. 2

“~

circle. The recommended
{o)Jlows: :
. Start with line AB representing the span of the
arch and O representing "\s midpoint.’
2. With O as a center, ysing-a radius eqfial to AO,
or onc-half the span, sfrike thy are-ACB.
. Extend lige, AB to D and, E, “hqph is the neces-
asary distance for-the tile that is to'be used for thc
casing.
4. With O as a center, usmg a mdlUs cqual to DO,

e

~~ strike arc DFE. =,
5. Lay out evén spaces on arc DFE.
6. From these points draw lines to the center O
giving the angle of cuts of the voussoirs.
\ thtlcal Arch . ",

»

Iayout The spa of thls arch 1s called thc‘ majqr axis

of .the ellipse: the rise is called the minor d;\\j The ¢ °

followmg procedure is rccommcndud

« 1. On linexAB. which rcprc;scnt‘s the span of the
arch (Fig. E-63). mark distance AE equal Lo
twice the rise (CO ts the rise). -

Divide EB into threc equal parts.

. With O as a center and a radius equal to thes
Iength of two--of the parts of EB, scribe arcs
cutting AB at F and G.

Extend line OC indefinitely.

With a radius equal to GF, scribe arcs ffom G -
and F intersecting line OC at H. Draw lines GH
and FH and extend them, ,
‘6. With a radius equal to HC using H as a cgnter,
., “scribe the*arc JCK mtersectmg the extended

W N

-

ENC e '

* \\v‘ Al &

~ Fig. E-63. Layouf of an elliptiggl arch

7. With a {adlus equ,al to AG and'G as a center,
scribe atc AJ. .

8. With adius equal to FB, using F as center,
scnbe?

A slmphﬁc cthod of laying out &n elliptical arch
is illustratéd in Fig. E-64. In the illustration the dlffCT‘-
ence between AO and BO is20C or the-rads of the
circle. Thc following procedure is recommended:

I Drdw circle with radius OC.

2. Draw 45-degree diagonals throughO and inter-
sect the circumference of. the circle at points C,
Cl, C2 anigC'. = . )

. From points C, C!, C2, and C3, dfaw 45-degree,

, diagfnals to intersect majof axis AOA' and

. establish: points D and DL

- 4.-With a radius equal to DOD' and using D and.Df
as centers, establish points F and F'.

@
‘-~
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Using a radius equal to DA with D as thé center,

draw arc E*AE?. Using the same radius with D!

as the center, draw arc EA'EL

With a radius equal to F'Bl'and F! as the center,

draw arc GG!.

With a radius édual to C3E? and C¥ as the center,
' draw arc E2G. Proceed as above untll full elhpse

is established.

“To l!ry out the .voussoirs for an clhptlcal arch as’
shown in Flg E- 65 the bcglnnlngtllcscttcr should use
the, followfng procedure:

- l Extcnd radii GA, HJ. HC: HK and FB for the 2
dlstanc& necessary for'the size of the tile to be

" used, fm* the casing. ThlS will give points L, M, -
N, P, and Q.

2.:On thé arcs LM MN NP, and - PQ lay ©
uniform-size voussoirs, The voussoirs with the
arcs LM and PQ are cut to the centers G and F;
the vousgoirs wnhm the arc MNP are cut to the
center H.

-

-

-~

4

<

4

Fig. E-65. ‘Ellipt.kal’arch, zs'l?owing voussg_ié;_s'

, % ' 2 N
. Somc tilesetters prefer” another mcth of Iaylng
out an ellipse. When the tilesetter. has wo ced” with
enough shapes of this sort to be able to estlmase
approxlmately where the tangerrt point of the major
and minor arcs will be.~the _following method is
-'quicker and ‘easiér than the precedlng one:

) . ‘/ .

v

1. Establish.point D as near as possnble to the tan- ’_

gent paint for 1hc‘major and minor drcs (Fig:
Ex66). - &’

2<-Drﬂw liries AD. and DC. :

.3« Bisect.line DC. Extend the bnsectmg line unul it
intersects the centerline OC at G. A radius equal .
+ 10 GC will be thewadius for the major arc.. -

1. 4. Bisect™ the line AD: Exfend- the bisecting’ line

N

mtil its mtcrsects -linc*AB. it pomt E."A radius -~
that is equal to AE will then-bg the raélus Por the
minof 47¢ of: the cfhpsc .

5. Draw a line from G through E, lntcrsectmg ‘

clhpsc ACB at F. Point F will be the true tangent
ponnt of the two arcs. .

K

G

.
\
. . .

Fig. E-66. Layout of an ellipse by estimating point near
tangent point for major and minor arcs .

f
. s
°

An elllpsc that is to be covered with plaster rhay be
laid  out very simply with a pin and a plcce of stridg’
(Fig. E-67). The rccommcnded procedure is as follows:

I With C as the center and a radius equal to one-
" half the span, or OA, strike arcs intersecting
.spun AB and establishing points D and ‘D!.

2. Drive plns at p‘omts Dy'C, and D!, .

3. Tie strmg tlghtly around the threc pins; then pull
pin C.~ .

4. Insert a pencil in thc loop, and take up the slack.
Place the penCII point on point A. Then, keeplng
an cven tension on the string, move the pencnl as’
shown- in. Fig. E-67. When it is held in this -
- 'manner, lhe pencil will trace a true elhpse

‘e

Because keeplng an-evepAension around the elhpse
is difécult, the tilesetter will find the best procedure is
. ta.mark one half on a template and t,ransfer the other
half. ‘

-

) . . ¥
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- T Dctcrmmc she dirgction of the joints by extend-

Three-Centered Arch e .

The threc-centered arch is a form of the elliptical
arch; however, the joining of the arcs is not perfecg
smooth, as-tft a true cllipse. The layout proeedure,
which is illustrated in Fig. E-68. is as.follows:

_ 1. Divide the baseline AB into three equal parts,
and lacate points D and E.

2. Deternline halfway marks between each. Use
these as centers, and scribe circles with dnameters
meeting at D and E.

3. Extend Line OC to lowest edgé ofmner/;l}clc to
point F.

4. Draw lines from F to D and F to E and%eyond.

5. With a radius equal€o- AD and D as the center,
scribe arc AG, with G the potnt of intersection
of ¢xtended l:mc DF.With a radius cqual to EB
and using E as'a center, describe ar¢ BH. H igthe
poeint of intersectionNof extended line EF.

6.: With a radius that is equal to FC and using F as
a center, seribe the arc GCH, which forms the
central arc.

N, -

rng Tines «AB, OC, DG, and EH the distance of
the size tile to be psed, establishing points J. K, -
=LiM, ane N. nDl\’ldj: cach outer arc into equal
pdrts and drawines from the radial points uged ~
,t'or scribing the three curvatures. .
‘An dltLrndthL mcthod although not very accurate,
may by, used 18 determine the ditection of the jomnts
(Fig. E-69) The procedure is as follows: ) w)
en

I Attdch a-small square at thc canter of a
lengtht f wood. g’

2. Place this length of wood agdinst the intrados
along the chord lines which is ll‘LSldL the arc of

_ the arch.’

3. Using tht known width of voussoirs along the
extrados to square from, draw the radial hines.
X z

v

.
a'
.

Gothic (Pointed) Arch

The Gothic urc&s used most oftcn in churéh archi:
teeture. Gothic arches are often set with a joint at the
center,sbut miny of them are set with a keystone. ;The
layout proccdurc described here is based on the use of
a center joint. The proccdurc which is l||U5tTdtLd n
Flgs E-70 and E-71, is as follows:

. Extend line AOB, which 1s the 3pan-of the arch, .
an indefinite length (Fig. E-70).

2. Draw lines AC and BC. Point F is thghxact
senter of AC: and G is the exact center of BC.

o

- -

RADIAL LINE
® \’

. Chord and squa,ré method of laying out a three-
centered arch . .

~ »

-~




3 Draw hoe FD perpendicular to AC. and extend Setting the Tile
it unul it interseets hne AB at D.

: . After the layouts have been made. the cuts deter-
. 4 Draw line GF peipendicular to BC. and extend”  mined. and the ule cut, the paper or plywood pattern
ituntl it ntersects ine AB at L that has been cut to fit the intrados may be fastened to
. S With E as center and aradius equatto EB. stk the arch waith the radiat hines showing. After the set-
the are BC ting bed has been floated. the face tiles can be placed

6. With D as center and o radius equal to DA, D accordance with the lines shown on the pullcrn.\

ke the are AC, . Fhey are lhc'n tapped into place I the arch 1s semicir-
' cular. a ridius board may b used as a guide.

The soffif and Jamb may be dated with a template.

‘the bullnose trim on the ‘outer and mner curves and

the Jamb tiles must be placed so that the grout hines

7 Eatend radis EB to pomnt H: radius DA to
pomt J.and hine OC 10 pomnt K by the distance
necessaty to take care of the casmg (Fig E-71)

§.°Step oft even divisions on ares HK and'JK match thosé of the face tiles as shown in Fig. E-72.
From these. draw lmes that converge on centers The various steps To be followed in setung tle on
Fand D, givng the correct angle of cut tor the  curved arches are illustrated 1n Figs E-73 through
VOUSSOITS, E-76. .

o N . Ce '
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Fig. E-76. Setting tile on intrados of arch -

.

Determining the Radius Point
(Alternatlve ‘Method)

The
proper constrggtion of arches, By uxn'lg-th.c span. risg.
and radius, %\iluullur can lay out a ¢enter. The
procedures for laymg out (\hu various ty pes of arches
are ditfezent. and cach 1y pemust be drawn i strict
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accurate l:x_\ out of centers 15 essential*te the

v

arccordance with plan dimensons and accepted trade
practices If the arch 1y to senve its planied fuhction,
the center first must be drawn cotreetly on the plywood
pattern ‘

[he curvature of the arch and the angle for cutting
the tiles cannot be drawn or located accurately until
the radius of the arch s known, Some plans gnve the
dimensions for the span and the rise-but do not show o
the dimension for the radius. When the dimensions
for the span and rise are kpown. the radius can be
determined for roman. segmental. and other*arches

Y

that, have one radius point. ~
One method of,determining the tadius is illustrated
in the following sketch. . .
12 - N
- .
V“.‘> ; ARISE
) SPAN
4
N RADIUS POINT
~ ? -
T e N
.o - S
Lhe radios s determimed as follows
o . ‘5,
[ Divide, span by 2 (72 32 = 36) s
2. Muduply product by agelt (36 X 36 = 1.296)
3 <Divide product by tise (42967 I8 = T - BRI

4. Add answer and e (72 + 18 = 40) .
5 Duivide answer by 2 (90 + 2= 45, . ’

5 I
The tadmus for this *xch s 45 inches (1 1 meties)

o
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UNIT E'— SPECIALIZED JOBS . , . . . ,
TOPIC 9 — CURVED ARCHES . ( T
\ <

N, Study Guide

Determine the correet word for caeh numbered blanl\ in the sentence, and
bhnk at the right, *

§
rite it.ip the corresponding

|. A pin and piece .of string can be used to lay out a(n) |. arch. l. S
- . . ; ' * . . * 4 .
2. The span of an cllrmlcal arch is called the 2 axi of the clllpsc. \ e
L
thn an arch contains half of a complctc circle, it is called a(n) 3 arch. 3 -
A The rise of an arch usually i§ tqual to 4 .the span.- ™ 4. _
B ‘ . vooe
5. The.curve:of a segmental arch has a(n) "5 _ radius. . S. .
» . »
6. The thrcc~ccntc‘r§éi/nrch s a form QP aén) 6 arch. 6. -,
o . N . . . ' . ¢ > )
7. In sctting tile on an arch, a radius board may be used if the arch is 7 | 7..
8. The soffit and 8 rhay be floated .with a template. . 8 — v
- — R & ., . .
‘ \
9 The bullnose trim on the outer and inner curves should be placcd so that the grout 9.
lines match those of the 9 ult.s. . . ) o '
10. Gothic arches are 'thcn sct with a(n) 10 at the center. 10.
d - . ‘ - o L .
N \ - ) .
L E - : « - . < , R
. ¢ e : ’ € . - ) .
5 ) N .
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__architect wishes to convey an impression of di

‘ Domes and vaults, llkc arches, are desngncd to
receive large downward pressures at a point at the top
and transform those pressufes into lateral thrusts
toward the base. They are sometimes used when thc
iy
and formality.

Tilework on flat ceilings is.a common tilesetting
job, but-the tilesetter may also be,called upon to work
on vaulted ceilings. The tilesetter needs to have expe-
_rience in layout and job operations to do acompetent
“tile job on such ceilings. Therefore, this'topic includes

. information on constructing templates and floating, .

the inner and outer areas of a dome. The actual tileset-
ting procedures after floating vary from one job to the
other and are not dlscusscd ln this topic. °

»  Making_ Templates for Interior Domes

To illustrate this topic, the prmz}ct shown in‘Fig.
E-77 is used. Itis a fountain niche, with a circular back
reaching to the top of the ceiling and ftnishing flush

., with the wall line. The ceiling is a cireular half dome.

TORTY
ae K
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“(Fig. E-78 is a cross section of the domed ceiling

shown in Fig. E-77.)
* The working* proccdures\for this partlcular _|0b are’
as follows:

. e What tQ(ﬂs are needed°for ﬂoatmg a dome" .
* How are 1emplates constructed? *

~

1.%se a band saw to cut the templates to the cor-

rect form and radius required for floating both

the scratch and float coats.

Bend or mold a ground strip of wood or casting

’ plaster around the back of the niche, and level it
at the pdints from which the spring line ofithe
dome begins. L

. Float the scratch, and float ts as needed.

. Wedge a 2 by 4 inch (5.1 by 10.2 centimetre)
- board between the two sides of the fountain.
. On the lower side of the template’, drill a small
hole at its center to accommodate a dowel.
Fasten a_piece of wood with a hole of the same
size at the apex of the arch and dome to receive
the dowel at the ‘upper or top edge of the
template.

The three “ridirg points” for the tcmplatc are as
follows: t!%{uppcr dowél. the lower dowel#and the
back edge of the template. The template is correctly
notched to ride an the ground or runner, strip.

LINE OF ROUGH DOME 7 _ o

(WP ’
I 4
.« $ DOWEL
- SPRING LINE
3 Liad >
. o .. 5
SNe——_ .
PO
, F >
. c . s .
. - T _':'—" 3 _‘.
: e i_zevam, .
. . .+ . -(8.18Y 102,CM)}, . ' .
L BOARD = * I, .
e T Y
. ’ .\l A
. ' ' . .. * .y éo -
o /'_ . = ,' \' L “{\%&_".‘ J -y,
7 -, . S . < V2BY 4IN. (5.1 BY 10.2 CM)

}, IR

e . |
,\FJ_ig. E: 17, Fquhtain niche, with%i c,i{c'i:lar bacig S

‘BOARD ACROSS OPENING -

Fig. E-78. Cross section of interior dorhe
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Floatmg the lntenor Dome .

An'interior dome such as the one in E-79 is ﬂoated
as follows -

. Make a tcmplatc to fit the correct rddlus of thc
float.coat. -,

2 Tack a Ya-inch (1. 3-ccnt1metre) strip of lattice on"

¥ | the curvcd edge-to provide 4 ﬂoat for the scrateh
coat. ’ e

3. Remove the strip to restore thé template radlus

“to that of the setting bed®

4: ‘After floating the dome, tack small exposed

. brads along the tgmplate at desired intervals to

~scribe level cireles of ever-narrowing radii. These
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' Floatin'g the Exterior Dome .

: . The proccdure for floating ¢he outer area of "this

>~ . same dome is the reverse of that«rfor an imterior dome'
so far as the cutting of the atemplate is concerned.
Because thé.“riding points” hav“ﬁﬁé“en reduced tp two,
exceptional care must be taken tothold this template
exactl§ vertical at all times (Flg E-80). Anexample of
a largc exterior dome is shown-in Fig. <E 8l.

-

. e <

- -

- Floating Large Domes T

;domdd,; interior or exterior, groins.made of
laster screeds must sometimes be usecj

'l.

ot l-mch (2.5-ce
coat at the desired 1stanCe apart afong t“:@lrcu-
lar ground strip. t

2 Use a template to run the screeds to the apex of

the domet , W

asa«;\ ar;,e,uw 7

gg fuctio
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circles can b€ used as pamllelsxfo check the level .

~3— Use a smaller templatc of thg same radius to
fToat the scttmg bed. Cut this template so thatit  °*

« spans at least two sgc/cd/sjt the ground-strip, Be .
-sure that the motiof while floating conformsto
the/radul’lmc. Do this-by keeping the float in* e
~stch a position that |t always spans ‘at lcast two 4
screeds. .

4. Removc the hard scrceds .' ﬂoatmg is completed.

/'/

[N

4‘7; EY

-

" TEMPLATE

.

’

SCRATCH COAT

. »
“ FLOAT COAT. :
CIRCULAR GROUND STRIP
. o T ' - .o
M -Fig. E-80.'Exterior half dome .
|4
3

4
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UNIT E — SﬁECiALIZED JOBS - . : .o~ ’
. ' . N ) . ’;ﬁié(c M
_TOPIC 16-— DOMES~ . : .
."&" VO ) S o Study Gu:de A .
Determtne the correct word for each numbcrcd blank in the sentence, and wrlté,t« m the corrgsponding
i hlank at the rlght .
1. Thc template ‘equired for floating the scratch and 1 coats is ‘band sawed to_the L
propcr form and radius. ( o . v
2. The’ template for tne inside of , dome has' _2_riding points. . oo
E T x
- "7 3. Aground strip of wood or 3 4 IS bent or molded around th_c_back of the niche. 3
= o p ., . o ] ] . 4.
4°A2 by 4 lnch (8.1 by IO 2 centlmetre) board is wedged between the'two }‘ of the 5.
fountain. R { »
A 5. A_tcmplate isg;tdc to fit the correct 6 of the float coat. . . ' ) 6
. . 6. Aftcr the setting bed has been floated, small '7 should be tacked along the = .

template y

- ‘\ bt . . N
“« .+ 7. The brads 8 level circles of ever-narrowing radii. ‘ R S
" LI S n L
- ‘8. The cirgles can he used as 9 to check the level of the _10 . -, B P
' : o . . 0. —
- 13 - @ . -
. . . ) . N .r .
. '.9.-Groins made of 11 * 12" or 13 l4 must be used O™ rge domes. A § P
. ——— —— rr— L g
S . . . N i [N . |2..
, ~ + . . N
Lt a* . b . . . 5 . J3 —_—
, P . .o S 4,
. .-
fo. When an cxtenor dome lS being floated, the template must be 15 atall tlmes N B
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Although° many tllesetters' shy away from working

. _on walls that are not flat, the apprentice will find that
. working on circular walls is not as difficult as it seems.
A correctly prepared and tiled circular wall installed
in a shower enclosure or an entrance way is a credit to

the skill of the tilesetter. Graceful shapes, including
French curves, which haveT no fixed center§ forptvot-

Two procedures are used for floatifig a true cnrcular
shower or.cxrcular room (Fig. E-’83)

“ Floating True Clrcular Walls (Method 1) .

rue circular walls can be floated as follows: =

l.” Find theoexact center of the ﬂoor, and establish a
~ " .fixed poinf)
2. Use a: plumb

ceiling. -

4

b to dupllcate thls point on.the

dtte{mme the cxrcumference (C 21rr)

ing a radius, are a challenge to any tilesett -,

- 3.:0Obtain-a rough measurement of the radius, and

- EENE

o . -
UNIT E = _SPECIALIZED JOBS - , : -
TOPIC 11 — CIRCULAR WALLS ' T
This tobic is»blalmed to provide answers to the following questions. ‘
e * @ -What proceduires are used to float true circular walls? - . N
. o How are contnured walls floated? . PO - A
i . . . i b' - T -

4, .Lay out the tile in a straight line on a flat surface.
Use the circumference to count out the tiles.
Measure the exact length of the number of tiles
that give a measurement closestto the circumfer-
ence. If the actual circumference and the tiles
laid out do not match, thé formula R =C + 2r is
used to determine the new radius:- - -

5. Cut a small stick to the length of the radius plus

the thickness of the tile used. This ts the exact

radius of the setting bed; use this radius to make

a template of 3%-inch-(1.9-centimetre) plywoad.

Set float strips at the radial distance from thé

center points, using the small stick to measure at

intervals determined by the lengt

plate (Fig. E- 84)

(]

»,

strlps A mud screed at the floor fine may then be
. set by using.the template parallel to the water
_level marks.

FL‘OAT.STRIRS

-

Flg. E-84 Float«stnps set from center pomts -

*ry X - G

’

of the tem- - .

»

>

e
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Floating True Cii'cular Walls (Method 23

Another procedure for ﬂo‘mng true circular walls is
as, fallows

* Obtain _the wntcr pomt in the floor and’ on thc

ccnlmg “in, the same way as was described in

“meghod 1. -

) After the center pomts have been cstabhshcd

. wedge a polc or pipe between the floor and the

cellmg, using the center marks for ahgnment of

. “the pole, .
' 3 *Cura 1l by4inch (2.5by 10.2 centlmet@ radius’

- " . board as described in method |1, and make sur
N that the two ends aré*cut 50 they are squarc‘I

+ . . “4.-Cut a picce of tin from a coffee can to a size %-

_approximately 4 by 6 inches (10 by4§~venume=r
* tres). Attach this as a stegp to the radius board.'

Insest a clamp. ndils, -Ki’dtprcws 50 the other, end

can be. fasteacd around the center polc or pipe

(

. ~ (Fig. E-85).

~5~- 5. Mix"hot mud,” using lumnitc or Ld\tlng, plastc
- 6. Float two horizontal bands of the mud on thc
'« " wall, gne 8 inches (20.3 centimetres) up.from the
‘ floer and one & inches (20.3 centlmetres) down
from the ceiling. Using the radius board as a
—=—-3wing or compass, make the Baids of mud —
. approximately 4 inches (10 ceitimetres) wide,
7. When the mad'is firm. remove the center pole.
8. Cut away the sides ‘of the bands’of mud-to leave
a P'/» inch (3.8- -centimetre) sorud / -
9. Whei the screeds are hard, float the setting bed
- with.a long qtrmghtcdgc held perpendicular to
the wall. while rodding up and down. THE
HA RD SCREEDS MUST BE RFMOVLD.

R

~ . Y

- . - §. . -

P -

"

'Flg E 85. Pole and raduus b'oard o o

- - ﬂrnd'moﬁrcrhnwbmrfﬁméhés ﬁO‘c‘Ilm—ctﬂTf‘

+ Floating Large C}rcular Walls (Method 1)

Large circular walls that must be perfect can be
prepared either with a precut template or with hard
horizontal screeds. However, ﬂoating the hard screeds
on large tircular walls is sometjmes quite difficult. A.

flawless circular wall can be produccd as follows:

. Obtain a Icngth of tie wire. two small turnbuck-
les, a 4inch (10.2-centimetre) iron dawel or bolt,
and a stick about 10 inghes (25 centimetres) long.

- 2. Find the true center point on the floor, and place
the dowel or bolt at this point. Attach it firmly
so that it will withstand tension. :

3. Draw a level chalk lin¢ on the scratch coat 4
inches (10.2 centimetres) from the top of the wall

from the_floor. )
4. Drill holés in the stick, Aear v the top and, bottom.
to receive the wirg. * x
5.- Fasten a 6-inch (I5-ccnt|mctrc) length of wire to -
«  cach hole, and fasten a turnbud\lc ' oppo-
site end of cach length. Fasten one df a 10- .
inch (25-centimetre) length of wire to the opposite - -~
side of each of the turnbuckles so as to form an,
adjust6 ble bridle. Then, fastens this s bridl¢ to a
" longer wire that cxtcn—(ﬁ out from the dowel in
» - the center of the room.
6. Float or mold a 2 by 10 inch (5 by 25 centimefre) ]
plumb. strip-of “hot. mud” to the desired thick-
. ..ness of the scttlng bed at one epd of each of the
level’ hnus This strip is to bc used ds an dd_]U!sllnE,
. scrccd (Fig. E-§6).

'
-

L}

~ . .

FLOATED SCREED ES—

Adusting >
SCREEDS

’,

- BRIDLE,ASSEMBLY - )
o <. T -

, Fig. E-86. :Hard screed floated on circular wall-

. - . . . s
" . ‘. ‘., - .
. ‘ N




" When the mortan is fitm, adjust the assembly to
the upper adjusting sereed. Trowel a band of
morta slightly below the top level ine. Proceed
to tloat, using the assembly as a compass so that
tht top edge. of the wood s keptin hine with the
fevel ine at all times (hig. F-87).

Alter tloating the top screed. detach and readjust

- the assembly to the adjusung sereed at the lower

level line, I loat the lower screed (Big. 1--88)

l his operation should result i, tw o perfect bands of
mortar 1 he bands should be immed so avto Jeave a
2-inch (5.1-centimetre) hard sereed. Then the surface
Should be floated verucally.

Fig. E-87. Usmg wires and bridle
screed on circular wall
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l-'loating Large Circular Walls (I\icthod 2)

weeond method of floating a large circular wall

has been developed (Fig. E-89). This method of ﬂo.ll-
g s as follows,

»‘“,

().

8

Obtain a length of wire, two ‘im‘l“ lmnhud\lu
4-inch (10-centimetre) iron dowel o1 bglt, .md a
straightedge equal to the -height” of the wall.

Find the true center paint on the floor. and place-

the dowel or bolt at this poim.
Attach one short wire md turnbuckle 6 émhu

"(15 centimetres) trom’the top of the xlhug,hludgu

and attach one short wire and turnbuckle. 6
inches (15 centimetyes) from the bottom. Con-
nect cach turnbuckle to the dowel with wire!
Place a level on the inder edge.and adjust the
turnbuckles ynut tht edge 4 ptumb and at the
corredt distance from the wall for a settung bed.
Float ﬂu \\,,lll to the approximate lhu.,kp/
required, 3

Lape or, hqld & level to one side of the edge.
-“Hold. the side of the edge plumb, with pressure
anay from centér, cut mortai

Rdmun from \crlu.ui motion of cdge.

w ”(thg Contstred Wally ——- —— ————

.
Contoured walls are constructed of curves with

varSing eenters. The recommended method ot fldating

these walls is u\ follows:
[
. ’ l

Fig, E-pé. Using wire and bridlé assembly to set lower

__J .

» .

Cut two, fy by Iy ineh (0.6 by 3.2 centimetre)

Jattice slup_s to ¢he length ot the wallcand lay
. i o ‘

-7

- sy SCreed on circular wall . ' Fig. E- 89 Floating curved wall with stralghted%e
e . ‘ ~
. 4' R ) -\\ . ) ‘,', 4
180 . ~: : ’ " ’ 1 90 ¢ ’ ’ ' A ' N ' !
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) s STARTING T INE

them on a ﬂu? suiface side by side. Marh the two
strips at intervals of 12 inches (30 S centimeties)
From Iett to nght. and wet them thoroughly so
that they will bend 1gadily, .

Frowel 4 honzontal” band of moiy
inches 120 centimetres) down
wall, Mamtaim a umfor
than 'y inch (1.3

~about 8
i the top of the
mchness of not less

s ritimeties) ftom the serdtety ~—- ~—

©ocoat, and ¢ d the band of mortar all the way
acrossAIe wall-(Fig  F-90). L.

ace thé wet fattice on the mortar from the

starting hne with the marked side viSible, tap the

latiee hghtly atong its length to embed the mate-

rial. Scal the edges at the top and bottom to lock

them i place . .

-

.
Repeat this procddure on the lower part of the?
wall 8 inches (20 centumeties) above the flowr,
Cheek the plamb with a straightedge. using the’
C124inch (30.5-centimetic) marks to cheek ‘the
lower strip against the-upper stip (big F-91).
Fhen, seal the strip T

<

LATTICE

SCRATCH COAT

12N (305 CMy

MARKINGS
- N o . N @
‘ »° N * -
Fig. E-90. Contoured wall:
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5. Float the surface, rodding in a direction perpen-

/_du.ulzu: lg(‘l‘hul ol the screeds »
. Placing- Wall-Supporting' Screeds .
- . . ~ s
Screeds for supporting tile to be set on cucula
walls can®be placed as follows: ’

o Set two float strips at-a® keight that wouwdd be
correct 1f the floor were to be floated.
Appl_\‘scrccd mortar around the wall.

2

3.
straightedge” tying flag. :

hrime the Sereeds o ad 1o leave a 2-ipeh (5-
centimetre) rim. * s

T
G wﬁwm‘;‘kf -
4 PR e

L

. P AT .
Fig. E-91. Checking ‘plumb with a straightedge .
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Alter tamping down the screed. float it with a
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-‘iamo-n — CIRCULAR WAu,s\/ A . L .
P v . . Study Guide , N -
. " . " . o ’ s .
) Determine thc/corru:t word for cach numbcr blank in the scmcncc, and write it in the corfesponding |
T blank at the right. L. N S v
’ - T ¢ .o { . ' j . . N\ . - . LN
T —Lattice-strips shauld be thoroughly 1 so that they will bend’ readdly. - 1 RN L
- R ] . ‘ R . . e . B
‘ R 3 a - LY I ~
» 2. Float strips must bf' '__2_. . o . ” 2.~
. . . L. . . . ' . 3 M
3‘ When a circular wall is flodted, the _3 point is. found oh the floor. o
e . ° ' 3 o *
' ile?ﬁ 4 Large circular walls can be prcpdred either with a precut template or with hard 4 )
horuontdl 4 . . . o /
. . ‘—.‘ v N " * Cy
5. The r'1d|us template is made of plywood that is mch(es) thlck -t s X
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‘ TOPIC 12 CIRCULAR COLUMNS . RN
. . P - \’\ .
L ; . “  This topic is planned to provide answers to the tollowm;__ questions:
’ . , .
® How are circular columns prepared for ﬂoatmﬁ’ .
! ¢ What are the recommended methods of floating circular columns? |
“ . How is eeramic mgsaic tile applied to a circular column” ) . o
v e . . . ¢
The preparation of the surfacc of a circular column the tilesetter should take into LOI]sldlell\)n the dimen-
to receive tile is a fascinating pmeudurc. and a true zsnonp of the tile to be used.
artisan should enjoy the challenges it presents. When e .
‘ the instructions outlined in this topic are followed. the Y & Floﬁtmg Columns .
appx;cnllcc ulcsulcr will be able to perforni a credit- Circularfcolumns can bc floated’ by two dlffcruu
. ablc tile j()b on any .circular column. methods. : ’
, . Ce Preparmg Columns Method 1 N
Circular columns can be prepared for:the floating The steps in method 1 are as follows: )
. , > 2 S50 . N .
' P’btdhsz uthcrh ?tf [I\Im muholds (Fig. E 92). These . After obtaining the correet finished eircumfer-
metheds@re the following: e ence, figure the radius in accordarXe with the
1. Set, \Cl‘llCdl wood float” strips plumb at tour followmg formula: £ . N
» points on the column. directhy opposllc on¢ c ) ) " '
another, and then float with a template in the R = Sa thickness of tile -t
; usudl manner. - - . . i .
3 Applv casti y . Y hori 2. Apply the dimensions of this radius to making a
= {)Ip y cask:mg II) aster ordCLmulgl mohrld orx;on- pattern from [5-pound (7-kilogramy felt. Both A
B tally-on the column. and mold with a Jemplate; and B in Fig. E-93 will be used as pawrns.
o then, make a series of hard streeds 6f equal size.

LIS . (‘
UNIT E — SPECIALIZED Jgps

Iron bands can be used as screeds. Theseqare W

. §»
.‘ - "* by I inch (0.3 by 2.5 ccnumurcs) in two half

- sé‘cuons

and they care set in place wuh_z
. template.

* The cnrcumfercnce of the fmnshcd”column Is thc
. most important measuremc

- é

.
-

o Flg E-92, Model cﬂumns .showmg two methods of pre-
- paying for floatmg bed T -~

"in thiSoperation, and. -

< 3. Center A will serve as a guide for- cutting the

floating template, \\hich should "be  approxi-
mately one-third the circumference (Fig. E-94).
The template should be made of Yi-inch (I 9-
- centinetre) plywood. .

4. Mark the outer pattern B into four cqual parts

(Fig. E-95)..

Fasten pattern.B_ta the floor at the base of the

calumn with tacks or'masking tgpe. Ensure that’

- the setlmg Bed is uniformly thick. - T

.
M ‘. .t

ps

' -

T ¥

e

>

. Fig E-93. Patiern A S
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Fig. E-96. Float strips set plumb from pattern
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Fig. B95. Patxerﬁ B -7 .. J .
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6. Sct ﬂoat strlps plumb from the inside cdgc of the. N . e
pattern, using quafter mdrkgon the cutout for . .
positioning (Fig. E-96). The sprips must be abso- : - ‘ ®

lutely plumb on both lincs.

Fig. E-97.. ParaII;I checked with a three-sided caliper-
7. Check the parallel points by. mdkln;, a ‘three- - 9 - -~ - P

. sided caliper of 1 by 4 inch (2.5 by 10.2 centi- ° . ’ . . ) R ~
metre) lumber wnh the use of cutout A (Fig: 11.- When this dry run checks out. remove the hot

: E97). X ‘ mud, but leave the float strips. and procccq in
: the usual fashion. O ' {

. 8. When paraliel pomts havc been checked. pro- - e
' ceed to make a dry run. Mlxcnough hot mud by * mMethod 2 - ' . ,:\ ' R

adding casting plaster for a 5-minute set, and B
§ casng P |nu ¢ s¢t. an \The second mcfhod of floating is used when z@sc

. float a 6-inch (15'2-centimetre) band ‘at the base _

of the column, using the template for floating. or similar object has been installed previously, thereby 4

’ 9. Obt?m a 1l-inch (3.8-centimetre) wide rubber prcvcntmg the use of pattern B dcscrlbcd above. Th

band that is long gnough to go around the  SIPS in method 2 drg as follows: y Yoo s

column. (You can make one from an old tire l “Set plaster spots approximately 1 by hnchcs(?

tube.) When the hoft _mud has set, tic’ on the v 3 by 8 centimetres) at mttrvafs of every 7 feet (2.1

rubber band about half\vay up on the mud. . - WICtrEs) starting 8" inches. (20.3 gentimetres)

« 10. Slip ceramic mosaic tile cut into 3-inch ¢7.6=. above the basc on the, rough column; and

centimetre) stnps betwccn the band and the mud * ) , plimb on two lines opposite cach othcr (Flg )

all around, thus mdkmg Sure that the tile -will . E-99). - ~ .

come out even (Fig.'E-98). Be sure to allow an * 2. Check the parallel pomts \y{h calipers ab de-
e W N Wsldnjomt in the tilg for beating in. thercby . scribed in“the first mct? and shown in Fl;, .
‘¢~ - avoiding a bugkle in the finished tile. ~ L E97 e . .

4 . 2




+ Fig. E-98. MaKing test run with tiles on, column
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3. Using cutqut Aymake a half-round. template of

| S Yi-inch (1. -centimetre) plywood (Fig. E-100).
L. - 4.°With this te pldlc spin a 3-inch (8-centimetre)
e * * band-of muy ono the lelom plaster spots.

5. When the mugis guite firm, make a dry run as

cxpldmcd in the first” niethod. :

6. When the® dry\run checks correcti¥? continue
spinning on re 'uqmg spots: then cut away the
mud, leaving a | 2-inch (3.8-centimetre) collar.

) |ns1dc edge of the melaln with cup grease, o

s L lard.?
7. Mold a firm casting plaster mix to the tem-
plate, which is held\ orizontally on the spots.
8 an the lop and bol( m. Wan 5 mmutqh dnd

: ‘e .
*-‘ "4 \ - R
5 - 7 - A , ’
. \) o ‘. . "\ \uhl;:‘
ERIC & =,

-

< . - iy N »

! the 'lhlckmss of the metal.

To make a plast ¥, band “or collar. grease lhc'

. Fig. E-100. Half-round template

then spin the template away, leaving a ¥%-inch®,

{1.9-centimetre) band.

9. Repeat this procedure on the opposite side of,
the column, following the steps outhined above.

. After the collars are hard, apply the setting bed,
rodding withan 8-foot (2.4-metre) straightedge
held so that it is pcrpcndlcul‘u’ (Plaster collars
harden in | hour; cement collars harden in 24

' hours.) Hard screeds must be removed.

When rounded iron bands are being used. the tile-
sctter should fpllow the above methods, but allow for
The bands used for this
purpose are % by®l inch (0.3 by 2.5 eentimetres). They
mvldgd Into two sections and are set in pIdCC with

pldlc ‘ .

.
. . ) . '

. "
T Leveling : ’
"The procedure that is ysed by tilesetters to mark a
devel line around a plumb and parallcl column is as

Tallgws: ~

k'Cut a piece of 36yinch (9I. 4-centimetre) tar
“paper that will be on¢ and one-half times the
circumference. .

2.
/ at any spot you desire, securing_it with a rubber
band or string as described previously.
3. Adjust the paper lap line at both the top and
bottom lo form a cyhnder
. 4. Scribe or mark a line, using the paper edge as
’ yolr guide (Fig. E-101). This may also be used as
starting line for tile when a column is out of
plumb. RN

Applymg Tile

Applying ceramic mosaic 1o a column that is less
‘than 36 inches (91. 4' cenumctrcs) in diameter some-
times presents a problem in the bending of the sheets

o . -’. . ) . 185 -

Apply the paper around the floated mortar bed/™ -
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to conform tgitHe radius. To solve this problem ‘the ™. K‘“‘\Q
tilesetter shoul' “take the folloying steps: . - | - . . .
| LAP LINE
- . Cut-a q are of ¥%-inch (I. 9-centimetre) pl wood T
l .o P . 1 g .
6 inc 9 §l15 centimetres) wider than the diapeter. e |
2. Use qutout A asa pattern'to ‘make a roung hole ) : ;
' in th Center b °
3. Cuti ._pe plywood in hal} and spread the twp :
piecgy 24, mc'hes (61 centimetres) apart with the . . '
. halfj Ic;rcle side up. Then, proceed to line the : TAR PAPER “
insjde ‘radius with sheet metal,” wood ldth, or | , \
sm }L strips’ of wood, -forming a “cradle.” - 'T/ *
4. La ,ce'ramlc mosaic sheets in the cradle. Apply b ’ .
saﬁd alnd pure coat in the regular manner, care- ’ . : :
ly holding the formed sheets in posmon ~ . ] ! -
g& ove the mosaic sheets from the cradle,\and
s a” ly them to ‘the setting bed, that-has been . . FLOAT CoAT X -
C’ ated with pure coat. Usmga rubber mallet, tap ! A
e tile in place with a small beating block held \‘\ RERE :
. a perpendicular position, T Fig. E-101."Level line marked ‘drqund column .
: . B : . \ .
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UNIT E — SPECIALIZED JOBS - : ‘
. ¢ " N - ’ ¢ . ¢ \ R )
‘ TOPIC 12 —-CIRGULAR COLUMNS . \ \ - (
) Study Guide ' - =
.~ Determine the correct word for each numbered blank in the sentence, and write it in the cor}eéponding
blank -at the right. . o
B 1. The most lmportant measurement in tiling columns is the | of the finished . 1..___
column. | ) . R . ;
1 . ’
- 2. Whan horizorftal screeds are used to prepare for the floating béd onacolumn, they = 2. °
are molded with a(n) 2 . . ’ ) ) .
R ” > w, » &
. 3. ‘When vertical wood strips are used for floatmg a’'column, the tilesetter sets them 3 -
plUn]b on 3 snde(s) of the column. - : .
-~ . . e
' . .
", 4. When vertical float strips are dpplied, the radius is figured _4 the thickness of the 4. +
. tile used. ) . SN ~ ) S -‘ .
5. The center of the pattern is used as a gunde for cuttmg the ﬂoatmg S. 5. -
‘ 6. "The oyter pattern is divided into 6 equal parts and secur;\d to the floor at the base © . 6. \
/ﬁ of the column, . ‘. . - . .
. - 5. . . \ - . -
7. liloat strips are s)t plumb from the _7 edge.of the pattern. C e e Y
N ’ ) ) ° Q > . -
. \8. The pagallel ‘points can be checked with a(n) 8 -sided wood-caliper. _ * 8.
. 9. Plaster collars harden in _9_ hour(s). ’ . : 9. pe
* 10. When estlmatmg the cnrcumference of a finished column, thc,ulesetter must allow 10.
. . for the lO of the tile to be used. . .o ’ :
/\' ‘. 4 . . ~ i
. Yo . 1 - " ,
L . 8 . ¥ . <‘ N - .
’: ’ ’ N . ¢ - -
. - ‘ .
. . ' . ’ ..
. : -
: ) ; - .“k ‘o 0y
Pal . ) 0
. v . . »
o . . k] ) . . .
T . ot
- v . . - s 5 .
’ N ' M [ — . . . ° ‘
° " ‘ * T ' °
A et - ~ey > -t - * * § ¢ A -
o3 M . - . v AN ’
. -5 . Y .
3 . 1 ., "o" . . ' . N . . . . . & i ce 7‘ ) 187
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UNIT E — SPECIALIZED JOBS ™

* TOPIC 13 — SWIMMING POOLS ' : Lt R
+
N N This\cﬁlc is planned to provrde answers to the fo’llowmg questions:
, e What'is the recomrpended.brocedureefor la)lng out a swrmr’mng pool? *
X e How is swrmmmg pool tile set? N . )
¢ - ¢ How is Coping tik set on a residential- pool? . e e X ' ' v
s Tiling a swimming pool is a highly specialized job, “. tion to seemg’that wall§ are square, parallel and
in which a prémium is placed on details and accurate . plumb; surfaces are true; all holes in the con-:
work. Thé) type of tile used must be lmperwous to crete, lifelines, polo-net and foul-line anchors,
_ schemically’treated water, body oils, and weather con- ladder holes and othier accessories are as indi-
- 'ditions. The tilgwork must be durable: Tilework may cated; scum gutter drains slope correctly; and
7 be installed.in a swimming ool by -any one of a water inlets and outlets project from the walls to.
-number of different. methods, but the procedures - receive tile dnd are of umform fength. .o
~recommended in this topic have proved to be efficient s !
" and accurate. A minimum,amount of final cleanup ig . Settlng of T'le .
required when these procedures are followed. . Before.any actual operatigns can be initiated, grade ,

As part of the preparauon for a _]Ob the tilesetters or bench arks myst be established. These may be
shoudd study the plans, carefully noting the details of , _ efther: 12 inches (30 5 centimetres) down on the walls
the pool,’st®h as grade elevation, scum gutter installa- ‘ of the pool_or on fop of the curb. Elther way, they
tion, liféline anchors, and depth markers. They can should be not\more than 6 feet (1.8 metres) apart.

, then determine the best starting pomt for the work. The next st%s to complete the scratch coat apd

They should also check to see that a safe scaffoldisin  ‘then-the plumb cdat. The bench marks should:be pro-

., place, that all tile accessories are _available, and that tected duringithe time the scratch,coat is being scored,

the correct ules Aare present. and the scratch coat shauld be kept wet until it has
thoroug set.

) ' Layout and’ Sketchmg The o‘r}d{:r of procedure n settmg tile, zone by zone,

» The following procedure is recommended Tor the Tis shown in Fig. E-102. The chiefadvantage ofstaru‘g "

'3\~

s+ layoutand sketching of the swimming pool: . to work at the top of the pool and proceeding down'i
v 1. Make_a full-size detail sketch of the curbescum  that the tilesetter dogs not have to work above already
.o gutter,,and handrail- (Fl/g; E-102). Show all mea- completed tilework: This procedure also facilitates the LS
<0, surements and benc¢h marks. |, establishment of an accurate water lme If the hand- _—
2. Check the poolto make sure that everything isin’ ~ fa'l were completed before the gutter and curb faces, ) :
. aecordance with the plans, glvmg speclal atten- ittwould be in the way and thus slow the work consid-
: 7 . R erably. The followmg steps are recommended: .

" 1. Lay'the faég of the curb (surfacé No. 1 in Fig.
E-102). Be fsure the surface is level and true,
because the other members dre established from |

.~ it.'Install the depth and racmg lane markers at
the same time.

27 Float hartar on the bottom.of the cucb (surface .

. WNo. 2in Fig.E- 102) and lay tile, using template 'z
- No." I (Fig. E-103). Thigtembplate, which is made

o




v

from the full-scale detail sketch, rides thejace of
the curb. -~

. Float mortar on the back su¥face of the gutter
(surface No. 3B in Fig. "102). Set float strips by
using template No..2holding it agamst the face
of the curb (Fig. E-104).

. Float mortar to the correct slope between drains
on the bottom surface of the gutter (surface Nd.
3A-in Fig. E-102). Floating this surface before
laying 'tile on the back of the gutter eliminates
the need for a separate screed to set the tile on
the back of the gutter.~The whole gutter bojtom
can be floated 'in no more time than is required
to float this screed, and a lot of cleaning ¢an be
avoided if the entire area is floated before any of
it has been tiled. - -~ +

. Lay tile on the bottom surface of the gutter.

. Lay tile on the back surface of the gutter. How-
ever, if the coved shoe base is set against the

4

o

2. Tie contrnuousltorrzontal rods at. top and center
[

of each dowel." \
. 3. Cover dowel rod

vanized wire lath.
4. Apply the sciatch coat -

5._If the bench marks are on the wall, luse template

nd horizontal rods with gal-

No. 4 to move the, behfh marks to the top of the

cutb (Fig. E-106). Th
absolutely. plumb in transferrmg th
other position will shorten the

make the transferred marks inaccurate.

s template must be held
arks; any
ance and

6. Float mprtar on the wall to the spring line oftl\}
al

curved part of the wall; lay t trle on this. Install

lines and markers at the Same time, taking care
,to keep the handrail true to’ grade within % inch
(03 Lgentimetre) (surface No,.5 in Fig| E-102). .

7. After establishing the new grade line, float mor- i

tar onthe back surface of theshandrail (surface
No. 6 in Fig. E-102). Lay tile, usmg template No.

gutter back rather than flat on the bottom of thes
gutter, the tilesegter may reverse steps S and 6
> and lay the tile on the back of the gutter first.

Handrall and Wall

5 (Fig. E-107).

NEW BENCH MARK

1

The handrarl and wall should be formed as follows:

I. Form the rough handrarL-(No ¥4 in Fig. E-102)

by bending vertrcal dowel rods to the proper ver-
+ tical and horizontal diménsions, using template
No.*3 (Fig. E-105). Bend rotls from the Fack of

the Butter to the center of the” handrail.

-

- FLOAT STRIP

Fig' E-104.




8. Float mortar on the top surface of the handrail
{surface No. 7 in Fig. E-102). Use template No. 6

* for this step (Fig. E-108). Becifuse the top of the
handrail is usually only ' to 2 inches (1.3to %.1

- centimetres) above the water line, this surface
' must be absolutely level. It is the most critical
leveling job-in working on a swi.mming pool.

Completlon of Curb )

" Thé curb of the pool should be tompleted as
follows: °

1. Set float strips and screed spots on thc back sur-
face of the curb (surface No. 8 in Fig. E- |02)
Use template No 7 (Fig. E-109). "

2: Float mortar on the back surface of the curb
and lay tile on this sarface..

3. Float mortar an the curb deck, dnd lay tile on
this surface.

Completion of Sides

. A scaffdld is needed to float’ and Tay ll|C§ Sh the
sides. The work is begun at the top of thc sides, and
the scaffold i§ lowered as work progrcsscs The recom-

* *mended steps are as foHow »

. Using the plan of the pool establish pomts cor- ¥
respondmg to A, B, and C'on Fig. E- 110.

L 1.

. - i : ’
- ) ‘: @ »m ‘@ ’_1 s .
- FLOAT STRIP | | N
© ‘ . v ‘
- SCREED SPOT
.
’ ) -
4 S ’
Fig. E-109. Template No. 7 )
' ? T ) : " T .-
190', o ST
ERIC T T

o
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Make a template to fit the radius of curvature at
the bottom of the pool at each of these points.
3. Run mud screeds from points A, B, and C,
- allowing them to set before proceeding.

4. Screeds that run from points A, B, and C are too-
far apart to float from, but cutting templates to
run screeds at every convenient place on the
curved walls wouldbe impractical. Therefore,

. holding a wire taut and moving it along the hard
screeds, cut and form additional screeds at the
desired places between points D and E on the
shallow ¢nd of the pool, Ajind Band Band Con
the long side walls, and F and G on the deep énd
walls. Sidewalls and end walls must be continued
to form ap accurate intersection in the corners of-
the pool. -

5. Float the mortar, “and set the tile; lower the scaf-

: fold whenever necessary for convenient reaching.
" t .

[N

Racing Lanes

. \ o :

The tilesctter often has difficulty in keeping the rug-

ing lanes straight because of the rampiog of the floors

of the pool. The following procedure is a simple and.
sure way to accomphsh this job:

1. Fastena 2 by 4 mch (5.1 by 10.2 cenumctrc) board

securely at each end of the pool (Fig. E’-III)
2. Lay out racing lanes (or any other lines to be

~  extended) on these picces, as at H, J, K, and H,

J/, and K'. \ \
- 3. Pull a wire tight from one end of the pool te the
other, over the center of tht racing lane.

SIDE ELEVATION- .




ERI

B A .1 70x rovided by ERic:

L3

2 BY 4 IN SIDE ELEVATION

151 BY 102 CM™y

:BOARD WIRE
. /

2 BY 4 IN
{51 BY 102¢M)

PULLEY BOARD,? -

[~

{PLUMB- BOB

o |
Fig E-111. Plan of swimming pool, showing racing lanes

4 Fasten a plumb bob to this WIrC o 1t can be
adjusted for height and moved a alom. the wire
from one end to the other This can hn done with
a puley of safety pin. _ :

Adjust the plumb bob for height. and move it
along the wire, marking the bottom and the
walls of the pool ese marks should be made
close enough to ensure Wat the lanes are stratght,

Residential Pools

Most residential pools have a caping and narrow
band of tle at the water line. Both the coping and the
band of tile arc installed by the tilesétter..
mended profedures for instatling lhn coping and tle
are as follows: ! .

"Cheek lhc sides of the pool for? slr‘ubhlncss and
the top of the pool where the coping is to be set
for levelness. Mark the in and out und high and
low arcag.

. Ensure that the coping is level. Using a water
level, establish level marks on the sides of the

pool 8 to 10 feet (2.4t0 3 mcl.rcs)dpdrt and 3106 .

inches (7.6 to 15.2 centimetres) beloa the point
where the bottom edgc of .the tile is to be (Fig.
E-112). '

. Cut a gauging stripe which is held at lhg water
level marks, to establish the correct 1evel for the
screed sticks to float the mortar for the coping
(Fig. E-I12). ’ ‘

. 4 Float the mortar for the coping (Fig. E-113).-

The recom-

2570 32 CM)

110 1'4IN

OF MORTAR —»
/

A Y

-«— GAUGING
STRIP

Lol cic s

o
<Q

I8
»
1

-

WATER LEVEL MARK

Fig. E-112..Establishing the correct level

-

Fig. E-113. Floating the mortar for‘the coping

.
‘
.

5. lrm\cl the surface, dnd set fhe u)plng in plact

(Figs. E-114 and E-115). The coping is sct % inch,
(1.9 centimetres) beyond the side of the pool to
allow for tile and mortar (Fig. [-H6)

« Float the mortar for the tile using the roller:

skate tcmpldlc (Kigs. E-117 and E-118). The
rgllcr -skate template can be used with a small
level to ensure that the mortar and tile under the
coping are plumb (Fig. E-119).” :

r

. Sct the tile under the coping with a pure coat of

portlatd cement (Fig:, E- 120). .

. Grout the joints of the u)plng, Use a copper

metal mask (Figs. E-121, E- 122, and E-123).

- Grout the tile; the joints should be fully compacted.
A
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UNIT.E — SPECIALIZED JOBS < L ‘ - ) :
. TOPIC 13 — SWIMMING POOLS .. . "
’ Study Guide ‘ . _
Determine the correct word for each numbered blank in the séntence, and writg’it in the corresponding”
blank at the-right. ' N ’ ' : . 5
. 1. The tilesetter should first study the swimaing"po'ol _1_and carefully note the ~ L-
, details. . .- ' ) ’ . R
2. A full-siZe detail skgtch is madé of<the _2 , 3 , and scim gutter. . 2 "
v . \ . 3 P
3. In general, tiles are set’ from the _4 of the pool=tbward_ the 5. . 4 —
¢ . - B . S —
. > . .
4. Grade marks may be established at about _6 inch(es) down on the walls of the 6.,
. pool. : ) )
! 3. At the time the face of the.curb is laid, 7 markersand 8 Jane marke;s' arelaid b 7.
» also. o . . 8.
- "6." When being e‘stablishe'd, grade marks should be not more than _9_feet apart. 9. _.__r\_
7. The purpose of checking the sides of the pool:i,s.to find any 10 or 11- areas. ) 10. _—
NN . - . - T m
. LN " ‘ . . ) ! N '1 ' ' :
«8. Water levél marks are’ set 12 to 13 feet apart, A S
) . R —— — @ LI . . ’ - . sl 3_ . ’
9. The mortar?_fo:r the _ﬁ.is floated - first. . : ' ' 14, < '

. . ) '
. 10. The coping projects a minimum of 15 " inch(es) beyond thé side of the pool. = 5.
! - b - o .

- L

.
-
~ @ q -
. .
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UNIT E — SPECIALIZED JOBS, - J
& ’ -
TJOPIC 14 — FOUNTAINS g
‘ This topic is planned to provide answers to the following questions: '
v, * How is a fountain lsid out for tilework? .
C ® What are the.recomm\ended procedures for tiling a fountain?

A fountain is generally the focal po\int of a patio, - and outside of the fountain. The averall rough
sunroom, park, or garden. It should be'a work of art - dimensions should be 2 inches (5.1 centimétreg)
that beautifies and enlivens the area (Figs. E-124 and léss thari the fimsh dimensions to the outside of
"E-125). Therefore, it should be installed with effi- the concrete form and 2 inches (5.1 centimetres)
ciency and accuracy. The constructiqn of a fountain more than the finish dimensions to the inside.
can give the apprentice tilesetter experience in several ° The concrete form itself is 4 inches 110.2 cen-
phases, of lilesefting. including work on layout, arch timetres) wide. « )
forms, and tile installatjon. . * 2. Apply the scratch coat and the plumbs coat (if

Every foufitain installation requiressome variations necessary). ’ o
in procedure. The procedures listed in this topic are 3. Determine the floor or walk level of the foun-

. based*on the plans illustrated in this topic; they are tain, and set mortar screeds about 2 inches (5.1
™ also based on principles ofegood layout. These printi- centimetres) wide ifside and outside the fountain.
ples cah be applied to, theiconstruction ofany fountain. - 4. Build the wopden frame tosnside finish dimen-
> The methods described here allow the tilesetter to stons. It must be perfectly square (Fig. E-126)."
s improvise so as to make the job éasier and more 5. Place the wooden square ingide the fountarn.
accurate. * - ° Strike diagonals to find the center point of the
. ' ' ) fountain; then, determine the @nterlines, and
Setting the Corners check them again;st the sides Sf the wooden
. .° . . square with a framing square to ensure that they
The first step in working on a fountain such as the

. . ' . A are perpendicdlar. ", N .
+ oneillustrated in Fig. E-126 is to complete the walls of 6. Set ﬂoar: strips inside the fountain.fet them so

the square corners. The recommended proeedurestare ' as to allow for the thickness of the tile between

. as follows: - . ' " the strip and the wooden square. .
S I. Study the plans and specifications, and check the 7. Float the inside corners_of the walls] chécking
rough ¢oncrete form of the fountain. Deiermine the openings for the arcs to ensure that they con-
. the correct size of the installed structure. Allow form to the finished dimensions on the plads
. for the addition of tile and rmortar on the inside (Fig. E-I27). Set tiles on Lhe inside corners.

——r—

R
.1«,

L
et \ B - ’f& L
. See color reproduction on page 133 . See color reproduction on page 134,
Fig. E-1.24, Tiléd fountain (private ’residance) Fig. E-125. Circular fountain/(Los Angeles City Mall)
- .
‘ . o . . .- i . . 195
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CONCRETE FORM
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(68 6 CM)
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3FT 6IN. {11 Mpm
l————5 FT"6 IN (1 7 M) ——p \
jt——————6 FT 6IN (20 M) — 3] °

8. Set flpat strips on the outside of the f‘buntam In ~ re——————8FLEIN 26 M)——n
this fountaig the finish dimension of the wall is 6 * T ——9FT 61N 20 M) ————p]
inches (15.2 centimetres). The thickness of tilg;on Fig. E-127. Finish dimensions of fountain

‘: the outside curb measures % inch (1 centimetre).
. Subtracting the thickness of the tile from the 5. Float the tops of all the curbs, and set tile.
- finish dimension gives 5% inches (14.3 centime- 6. GQ[Out all the'joints. .
“+. tres), the distance between the face of the tile on . N
" the inside curb and the face of the float strip on q/ Setting the Center -Section
the outside curb. Therefore, make a wood gauge The center section is put in after the wall of the
5% inches (14.3 centimetres) long. fd®ntain is completed. Use the following procedure:

9. Float the outsidé corners, and set the tiles. I. Set the forms around the water pipe (Fig, E-
. 129). For this fountain the forms will be 4 By 4
tting th d W | ik : ° A
' Se ing the Curve alls by 6-inches- (10.2 by 10.2 by 15.2 centimetrés)
¢ layout of a curved fountam wall is sxmllar to and 16 by 16 by 5 inches (40.6 by 40.6 by 12.7
" ‘that of a curvedarch. With a fountain, the shapes are N centimetres). Check to ensure that the forms are

1aid out on a plan view, but the methods are the same square with the inside walls of the fountain. Pour
as those used for laying out arches in an elevation the concrete. -

view. The recommended procedures are as follows: - . Float the surfaces, and set tile.?

I. Draw a full-size plan of the inside circular curb, . Lay the tile on the.floor of the fountain in a
checking the plans for the dimensions needed to straight or diagonal pattern. The floor must
lay out éach. segment. Then, extend the radius so slepe toward the drain.

*as to draw in the outside of the curb. The thick- . Grout the remainder of the JOlntS
ness of the wall must be determined from the ) ) i
plans; in this fountain the thicknes§ is 6 inches _ !§Mm
(15.2 centimetres) (Fig. E-12§). i f*

. After the entire layout is condpleted, determine ’
_the cuts needed, and cut the tiles for-the inside,
top, and outside of the curb. ‘

. Constryct a wood float for floating’ the-cBrved )
wall (Figs E-128). Maintairf the center of the cir- (,g"; '(':‘M)/-—~
cle by placimg a pin at the appropriate point in .
the wood support. ’ ‘ - “562"::“)/""‘

. Float the inside. .and outside.of the curbs, and set ' '
tile, .

Fig. E-126. Rough dimensions of fbuntair{

;m
N

\s

4 1IN
(10.2 CM) —

Fig. E-128. Detail of wood fioat on wall
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- UNIT E — '$SPECIALIZED JOBS ' oL T T .
" TOPIC 14 — FOUNTAINS o A S
‘ - " Study Guide v
" Determine the correct word for each numbeged blank.in the se,ntenec and \\rltt. it in the u.)rrespondmg .
blank at the right. ) . St . \
. » N . o ;‘f . .
L. When ¥%-inch (l- -centimetre)'tile is used, the outside - rough dlmensmns of the struc- 1.
. ture can be estimated to be-_1 mch(es) smaller than the 2 dimensions. 2. 3
. K Yo
2. The purpose of finding the correct floor level is to set 3 which should be aboiit 3. -
_4_inch(es) wide. , ) . 4, o
¢ W ) VN
3. After the drmensrons have been checked, the next proccdurc in trlmg a fountam is 5. T,
to apply the 5 6. . 6. ‘
4. A. wooden.square built to fit inside the fountain is constructed to flt the: 7. 8 7 e ’
dlmenSlons from the plans. ! 8. - )
5. Assoon as the wooden square is placed inside the fountam ‘the- 9 ofthc fountain 9.
should _be located. . ) ..
6, Float strips on the msrde walls are set to allQ,w forthe 10 ofthe *11- beqween the IO
{ strips and .the square. t . L7
1. To determme the correct cuts for the crrcular"curb the tilesetter should. prepare (n) 12. :
12.- 13 H4° C o .13
£ . x ' s X
8. The size of the wood gauge for floating the ouﬁa’_ ¢.wdll of the fountain js Neter- R Lo — .
. mined by subtracting the thickness of the” from the 16 17 of the wa& 16. l'
v — . d . P
o _ ,_% . N 17.
9. When the fountam walls are curved the first surface on whlgh to set tileis the 18 l8.‘ _ -
. of the curbs. X ' a i
] lO.“’ fortar is floated on a curved wall by means of a(n) .1_9_ 20.. .-l9. '
* ' . , vk ‘ A 20. s
3 ° . - J
. i e )
% ® -
N, ¢ :
|\ - ' ’l
. ' '
4 -~
. » . ]
N R : ’
. . v o . ‘
: ( . 208 )
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(| UNIT'E — SPECIALIZED JOBS - . P ’

" | TOPIC:15 — TILE-STAIRS /Y,  \ .- Lo :
‘.. R 2 o Ea /"-4' SR : : ) . -7 ¥
’ This 'tdpie:fis,_pla ned to provide answers to the folloWing questions: _ '

. « !
, ® What are tHe different types o stairways?
3 * How is til¢ laid out on a stairway? s

e @ [

a

* Stairways usually are buily in their rough, form b
L
Al

*  carpenter of cement mason/ Somgtimes;.they, are n
bgilt,tp‘ regeive tile, even though' they.are intended t
befinjshed that way. The/competent tilesetter shouls
know.from looking al.the layout of a stairway if the
‘construction is accurate/and i sufficignt clearance is
provided for the tile that is to b¢ set. A pprentice tile-

+ 7. setters must learn the jbasic terms and layout proce-

. dures involved, althopigh they set tile over stairways

that are designed and built by others. r
fy es of Stairways i
"f’hc‘ two smmdst /common types- of siair.wzlLs are
straight stairwhys ang platform stairways. Plptform -
stairways have mére than one flight of stairs,
by a platform. or fanding. A straight stairway isfshown -
in Fig. E-130:" An “L" stairway with a qQuartgr-turn
landing ‘s $hown in Fig..E-131, and a gdo

stairway with-two quarter-turn landings is s r

Fig. E-132. :A [“dogleg” stairway is U-shapedJwith a

@ it landing (Fig, E-133). Circular stairs

R sed in mgre Costly homes or in public buildi

/:L_Har stairwags:are shown in Figs. E-134 an
Stéirwdlys /may be open or closed on qne
sides.. Anopen stairway with a right-hand ha.

showg it Fig. /E-136. : v

. é’g%;,l;," ' A . .

[ - F
¢
-~

" Ty T
4 K

““

. - P ¥ v
i . 4

I N

' o Fig. E-i3(_). Straight‘stairway Fig. E-)31. “‘L*" \stairway

MR 3
D .,
' .

‘
Aruitoxt provided by Eic
. te .

* What_is the fecommended method of tiling.a stairway? ' ‘

.

c\ e
a ))J .

)
-
. 2

Spider Web Layout for,a Circular, Stairway = .

. The tilesétter may have, to align the joints of the
winder stairs With the joints on the flier stairs. In Fig.
E-134 an isometric projection, as viewed from point A

of «the staircase, is shown in vicw’B. The winder’ f,r"
threads are composed of three 30-degree angles. The

three angles form a 90-degree angle to the lowtr riser

.
.

e

v

1

. +
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.o Fig. E-134. Circular stairway #ype 1) = ‘4
24 - w e ) a« »

A3

of the flier. ‘A recommesded ,met‘hod of aligning th‘é- ‘

joints ‘of the winder stairs wi't'h the: joints of the flier;

stairs is as follows: “

. Float the lower riser of the flier step as per .

-

layout. :

. Make a _30-degrée template of plywood or a'?ly.:.‘" o

other suitable raterial. «

. Place the template on the tread with one edge‘\g

against the lower. riser of the flier. Float the* -
A

*-_riser face at the 30-degree angle.
. Remove the template and place it on the next
tread with one edge against the 30-degree riser.
Then float the riser face at the 60-degree angle.
. Repeat the' procedure at the ‘90-degree riser
face. N '
. Mark a 15-degree angle radial line at the center
of the 30-degree angle template.
. Be sure that tiles on the lower riser of the flier
. step are set*in accordance with the layout.

s .

[

[l
LINE OF irR_A\VEl: )

|1

A

¢

Wl ‘ s, ’ ~ . )
.. Fig. E-135. Circular stairway (type 2) showing flier and+

<]

winder

PR
G
2

‘NOSING

HANDRAIL
CLOSED STRINGER .

BALUSTER

NN
A}

OPEN STRINGER

Fid. E-136. Stairway terminology
. “
. Place .the template on top of the 30-degreé
tread. At 90 degrees to the face of the riser,
- mark joints on the template, stopping at. the
I5-degree radial line. ‘ G
). Mark joints at 90 degrees to the edge of the
30-degree nosing_angle, stopping at the 15-
degree radiat line. -
. Use the template”as a guide for the setting of
the winder risers. ’
. Use the template laycut for t
ting of the stair tread tiles.
Ensure that the template layout is the same,for
all three angle treads. s

NOTE: The nosing tile should be square to the
adjacent lower riser. The back tread tiles should be
. Square to the adjacent upper riser. o

[

Igcutfing and fit-

12.

L)

Stairway, Terminology
The stairway parts described below, are illustrated
;;\ans. E-135'and E-136.

¢

¢ 4 -

210 '.‘
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Baluster .

A baluster is a column or rod that is set vertically
from the tread or the'stringer to support the handraii.

If the-second-floor wellhole 3 open, balusters will also .

be set across itsopen edge t0 form aguardrail. When
the balusters are placed directly on the treads, often
two-will be placed on each tread, the shorter one near
the nosing baluster on the next tread. If the balusters
are to be set outsid€ the treads, two stringers must be
provided. In this case the outside one is called the
“face” stringer. The balusters fit into the space
betweed the two stringers. Blocks are set into this
space so as to form. pockets into which the balusters

fit. \’ .
Balustrade : .
A balustrade is a row of balusterstopped by a rail.
7 .

Flier

A flier-is any one of a flight of steps where .the
planes of the risers are parallel to each other and the
treaﬂs are equal in width from end to end.

1 .
Flight _ :

-A flight is g continuous series of stairs from one

landing or floor to the next. «

¢

Landing or PlatfGrm

» Alagding or platform is the level part of a stairway,
deeper than a stepNonnecting one f] ght of stairs with
another. . . '

.

. )

Newel Post . -

3 »
A newel post'is the principal pcjst at the foot of
straight or platform stairs or a secondary one€ at a
landing. In a circular staircase the newel may be a
central upright post about which' the steps. wind. The
newel pqsf usually is placed on the floor, in which case
it should be centered on the vertical center, of the first
riser. When the space at the bottom ofea stairway is

limited, the newel post is sometimes placed on.the .

first, second, or third stép. In this gase the newel post

is centered on the vertical center of the néxt riser.

Q

"E

RIC

.
QA Firmext provided by R

space betwg\t:n tteads. .

No;ihg ' ' . ‘ *
The rpunded part of the tread of a stair that pro-
jects lover iR riser is called the “nosing. .

. B -

Riser

- .

. ’

i

A rider is the vertical part of a step thTcovers the

- -
.
N ~

Step e e
. /A step consists of a riser and a tread. / "

2 .

ey
o -
T

adl

“ee
.

-

Starting' Step
The starting step is the first step in a set of stairs. In

* «

an open stairway it is usually different from the oth- |

ers- Three variations are shown in Fig. E:137. N

Stringer.

The inclined finjsh piece of a stairway to which the
risers and treads are fitted 1s called a stringer. If The
stringer is cut s6 that its top edge fits the outljne shape
of the risers and treads, it4s called an “open” stringer.
If the risers and treads-are grooved into the stringer,
so that a side view shows only the inclined strinker
board and not the actual treads and-risers, the stringer

is called “closed” or “housed.” _ .
Tread .

"The "horizontal part of a.step is called the tread.
Wellh%le

A wellhole is the franied hole in the floor through
which a stairway passes or the open space in a build-
ing in which a staircase is built (also called “stair-
well”). In a circular stairway it may be called thep
“oxlinder.” If the face stringers of two succeeding
paralkl flights of stairs are nof located in the same
vgrtical plane, the space between them is‘sometimes -
called the wellhole, but it is actually only a part.

Winders

The tr'eads of 'steps used where.stairs are carried
around curves or angles are called winders: Winders
are wider at one end so that they canwe arranged ina
circular forin.’ . . )

T Fien 3 e -
- .k:;a%«uz:v..'wmm;»..i: o oy

v . CURTAIL

> SWELLED OR CURVED

Fig. E-137. Three va'riatioqs of starting steps
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' "' Layout Terminclogy

o

cated operation that is most often performed ina mill
to dimensions specificd by workers on the job. These
dimensjons are:obtained by a gareful layout proce-
dure. If the Stdll‘S are concrete, with formssbuilt by the
cement mason, the dimensions used to build' the forms
will be provided by an equally detailed layput proce-
dure. Any person whg is to perform work on that
stairway later must understand the terms used in its
. original layout. The basic dimensions must be checked
“and rechecked frequenfly because they cannot vary
throughout the length of the stairway. all subsequent
operations “must be based on the sam¥ dimensions.
Most of the dimensions dCbCl‘led are illustrated in
Flg ENI}S (s
Total’ Rise - . CoC
The vertical distance from finish floor to finish
floor.is referred to as the total rise. This distance can-
not be chang,cd once a building has been constructed,
and it is therefore a basic measurement to be kept in
mind at all times. .
Tread Rise T v .~
. The vertical distance from the top of a tread to the
top of the next is called the trca%risc. All tread rises in
a stairway must _be the same’ because even a small
variation is noticeable and may cause stumbling.
Wooden risers comre in sizes of 615 to 7V3 inchéd (16.5
to 19.} centimetres), but the 7-inch (17.8-centimetre)*
riser is considered ideal for interior steps. Outbld*{
steps usually have a shorfer rise. :

Total Run )

{The overall hdrizontal distance occupied by a run
of stairs is called the total run.

\. Tread Run - ' . »

The trcad run is the horizontal distance from the
£ oneé risér to thé face of thc next. This does not
¢ the nosmg ln) gqncrq_l 'tread run’ plus tread

}‘ v.x K .

TREAD TREAD —
PROJECTION -| ' .RUN )
o ’

TREAD

RISE , I TOTAL RISE

¥

‘—-i TOTAL RUN — = .|
. ) ' ¢
2

] : . . Fig. E-138. Layout terminology

202 |
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The construction of a woodenstairway is a compli-

rise should not exceed 17'inches (43 2 centlmctrcs) a
tréad rise of 7 inches (17.8 centimetres) requirest a
tsead run of no more than 10 inches (25.4 centiing-
tres), excluding the nosing. Standard wooden treads
are 104 to 11% inches (26.7 to 29.2 centimetres) wide,
including the nosing.

Tread Projection or Overhang

.

The amount by which a tread projects over a riseris

referred to as the tread projection or overhang. This
amount is the width of the nosing.;.
»

Line of Tra';el & ?

The line on a curved statrway connecting the points
at which winders are” ol the same width as fliers is
called the line of travel. This line usually is 12 to 14
inches (30.5 to 35.6 ccnglmc}rcs) from the handrail.
The radii for laying out tht winders are shifted so as to
make the $teps assume a reasonable shape and still
mair)tain these dimensions (Figs. E<134:and E-135).

Tile Layout h

A recommended procedure for laying out tile o”a

stairway is as follows

. I Check-plans cal‘&:fu]ly, noting the shapc of the
starting step and baluster pockets. If decorative
 tiles are to be used for risers, the order in which
they are set and related details should be consid-
ered. ;

" 2. Determine the total rise and run of the btdll‘b

These may be obtained from the plans, but the
dimensions should be checked because the plans
are sseldom absolutely accurate.’
.~ When the total rise angd run are known, dctcr-
mine the tread rise and Tread run by dlwdlng, the
total risc.by the number of risers and,the to{di
run by the number of treads. A stairway alway:
will have one moré€ riser than it will have t ds
bccausc the floor at the top of the stairway is not
, congidered%o be'a tread. These dimensions mﬂ
be lmportant for you' to know, as slight varia-"™
tions «in the rough stmrwa) should be compcn-
sated for when tile is placed. °*
4. Check the stgrway to ensure that the stairs a{

‘.;J

correct® roughed in and ‘that sufficient spage has
. been allowed for the tiles. Note any variatiofis
from the correct tread run and rise, making sure
' they can be evened out in‘the proccss of applying
® | the tile.
*5. Make story poles |%arid 2 with the corrdet dlan-
sions for the treads and risers (Fig. E- |39) Mark
ff spaces with dividers.

The stairway can-also be laid out.for tiles By using a
spirit level to mark lines along, the wall for the finish
faces of the treads and risers (Figs. E-140 through
E-142). This procedure does not require story poles.

L V4
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FINISH FLOOR * -
o

STORYPOLE 1 : , STORY POLE 2~
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FINISH FLOOR .
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.

Fig: £-139. Tile stairway laid out witf‘n‘s;ory poles 1 and 2

Fig. £-140. Marking with spirit level -

«
-

N - ¢ ., ’ N
. . Tile Installation ] Fig, 8-142. Quarry tile risers and treads
" sThe recommended procedure for, setting tile on a
stairway by using story poles is as follows:

47Set the top>and bottom risers, checking them'
d N . with the marks on line AB. Use a tape or pole to
L. If the stairway is madé¢ bf\W00$1‘ cover it with sce that the risers are paraliel. Riser tiles may
waterproof paper. Apply a suitable Wre mésh, extend below the finish level of the treads, thus
followed by the ‘scratch coat. Jf the stairs are} . +» ~ avoiding the need for cutting iles to fitgexactly.
concrete, follow a recommended - preparation 5. With. tautchalk line, snap line CD from the top
procedure. ) riser to the ottom riser. ' |
. AS shown in Fig. E-139, drawsline AB on the . 6. -Drop plumb Bnes from pon’?ﬁs representing tread
wall, at the levgl of the upper finish floer. Use runs on line AB,to intersect line CD," These
story pole 2 to determine the correct height for points of intersection regresent the tops of the
point B, and check to ensure that the line is level. faces of the risers, both~as térun and as to’rise,
ransfer the tread spaciag from story pole-1 to 7.” Set the tread nosing at the .top, then the firg .
lint AB, allowing for the lhicknqs.é of the setting lrczﬂi,_l_hcn,l_hc second riser, and cohtif;uc down’
btd and the tile in detefmining where to start the - in this way to the bottom-of the stairs. Check
spacing. ' frequently to sce that risers and treads are square ‘s

£Y
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to the areas, level at the front and back of th'c . A straightedge placed on the nosings of a stairway
treads, and parallel to each pther. : should touch each nosing {rom toh tp bojtom of the
8. Pitch treads 4 to W méh 0.31t00. 6cent|metre) stairway (Flg E-143). Thjs is the firstqgstmade by an
high at the back for drainage and ease of clean- ~ inspector when a tile' stalrcase s bem checked.
N lng This is partlcularly unportant for an outside .
' staitway, but it is usually done on other masonry . : . y .
< steps as well. A tread should never'be low at the -
*  back, because this gnves a pesson asc¥nding the.
stairs a feeling of runmng . 4
9. Use story pole -3, as shown in Fig.E-143, to
make sure that all the joints arein a stralght line. -
from the top to the bottom of the Sldll‘S

Some tilegetters set all the.risers first and then . .
return to set the treads. Whichever method is usecr‘he
work should always be started at Pe top of the Stairs ° . RN .
so that the tilesetter will nob have to disturb fresh R N - .
work. . «»® ' Fig. E-743. Tile stairway laid out with story pole 3

- . R ® v}; . ’.l M .
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*UNIT E — SPECIALIZED JOBS
-

TOPIC, 15 < TILE STAIRS
. o IR Study Guide * )

Determine the cqrrect word for each numbered blank in the sentence, and write it in the-corresponding
b‘lank at the right. - I ) .
g . - i N - ’ ’ , = j
1 The honzontal part, of a step ig called the | .
2. The riser is the 2 part of a step. ) M

- \
.

3. The distance-from finish floor below to finish floor above is called 3 4' .
. L4 . P - <& — —

v 4 The line of trayel on a curved stalrway is set at l2‘or 14 inches (30.5 or 35.6 '
cen‘umetres) from the 5 ., '

a

——ceeye,

5. When rlsers are parallel to each other , the steps are called 6.
. _ -~

-
-

6. The funcuo-n of the balusters is to support the 7. A

<

7. AQ) 8 9 may be used in“place of a story pole to lay out steps.
- r - . .

8. A series of steps leading from one floor oﬁ&ndlng to the next floor or laﬁd\ng, 0. -
thheur an mterve_’ng platform, is called a(n) 10 “stairway. « ' .
9."'A level “part of a stalrcase which |s°w1der than the individual steps, is called\a(ni)!iﬁn 1.

11 or a(n) 12, ’ . : 12,
10. Tread l3 is measured from the face of one riser to the face of the next.
’ ~

Il. The: tread and’riser taken' together form a(n) l% Lo

*12. A term_ for a. clrcular wellhole |s a(n) .
—_
~13, The curved projectlon of 'the tread over.the nser is called the ‘
% q
14. One means of ensuring that t|le on a stanrway is set to exact dimensions is the use of 17,
three A7 18, —o - 18,

‘. ﬂ‘
“

.lS A line along the wall parallel to the.staircase is drawn from the 19 riser go the 19,
. 20 nset - . ) 20.

. 7
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UNIT E — SPECIALIZED JOBS ~

TOPIC 16 — ROMAN TUBS . -

N 1
, . . “This topic is planned to p/dvndc answcrs to the following questions: ) ’
— - e How is the basic structure prepared for a tile-lined bath? :
. . ® What is the reccommended method of installing a Rofman bath?

The tilesetter will be called upon to lay tile for . ished threshold. The corners at the dam should be

Roman tubs of every size and shape. Each tile-lined lapped, and the reinforcing wire should extend over
__bath will provide the tilesetter with a new challenge. A . the threshold and ledges. = .
" Roman bath, such as th§ one shown in Fig. E-144, will The total thickness of the floor mortar must not be
" require the Iayout skill of an experlenced tilesetter. less than 114 inches (3. 2 centintetres) at any point. The
) ' "~ tile floor should have a minimum pitch of ¥ inch (0.6
Prepanng the Structure . . centimetre) per foot (30.5 centimetres) and a maxi-
Thc tilesetter should chegk the waterproof me- mum pitch of % inch (1.3 centimetres) per foot (30.5
brane Tor damr{ge if any work has been performed by centimetres) toward the drain.
others in and about the arca. The membrane 5hou|d A ring of absorbent material must be placed around
" be tested for leaks. the weep holes to keep #hem open when the finishing
The slope n the {Topf of the structure should be materials are installed. .
adequatefdr orrect drainage. Linings and runforung All corners must be rounded or at anglgs not in

wire should

¢ nailed o} stapled above the water ling. excess of 45 degrees. Grout is not acceptable for
) . = rounding the. corners. Corners that meet the provi-
' Installing the Tile sions of the Uniform Plumbing Codeare jllustrated in
All cement mortar used in the installation pfea Fig. E*,l‘}S.‘

.Roman bath.must be mixed with an approved water- e .

. prooﬁng dmlhure Reinforcing wire should be placed— Study Assignment

" .in the approximate center of the mortar bed. The wire . Standard Spu///umun for the Installation of " Tile-
“should extend up theide walls but in no case should Lined Roman Bath’ Tubs (CTI- R4-108-64). Lo%ngeles
it b.é, Ie;s than, .l inch (2:5 cenumctres’) above the fin- ° Ceramic. Tile Institute. Read entire specification.

{ - R
<o M ° . .- o

WIRE REINFORCING e - —— R WALL FINISH ———*] A <[T--28Y4IN
e : A4 . {71 8Y 102 M) STUDS

- . o — TOP OF THE LINING MUST

CERAMIC TILE FLOOR ___, ] BE AT LEAST 3 IN (7 6 CM)
SET IN MORTAR ¥ N T ABOVE SPILL-OVER POINT — -
. . Cw r"""“rf..-, A - “wml! OF THE FINISHED RIM &
SUBFLOOR AND BUILDING FELT ™+ = WATERPROOF - - y
2 MEMBRANE 1° J4N (102 CM) )
2BY 6IN (51 BY 152 CM) pd "LINING T MR ¢ -
FLOOR FURRING ~ O - ke r.q - . : REINFORCEMENT N
e CONCRETE 2 I R ¢

) z SHELL S DL /f» ——'MINIMUM % IN (06 CM)—
.. ~ ) 4] MAXIMUM % IN (1.3 CM) -
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_UNIT E — SPECIALIZED JOBS ’ ) : * \
. TOPIC 16 — ROMAN TUBS . . .
' ' ~ Study Guide _ ..
Determine the correct word for gd&.h numbered blink in the sentence, and \\rltu it in thc Lorrupondmg,
blank at the right. - .
1. The maxnmum pltch for a tub ﬂoor is | inch(es) per foof towa%d the drain. 1.
r’ L]
. o - » . . . - —
, 2. A ring of 2 materlal must be placed around the weep holes in the drain, 2. . —
3. The total thlckness of the ﬂoor mortarlmust be not less than 3 _inch(es). -3 - ’
- i) » ' / . .
4. Remforcmg wge should be nailed or stapled 4 the waterlme . 4 "
» . A d N . o
A3
5. ..:rhe minimum pltCh for a Roman tub flooris 5 lmch(es) per foot toward the drdm 5. , ‘
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. I’\orpl{on

Fffective communication among those who work in the
tle trade is most important  Tilesetters must hnow the cor-
rect meaming of the words they use 1n their trade § This 1s
particularly important 1n the construction industry where
several trades may have ditlerent meanings (o the same
word, °

Slang words that are used throughout the tle trade have
been included in thi Glossary. These words are most
impaortant for the apprentice tilesetter to undcrst.md Slang
words may vary_from one geographical area “to another.

and instructors and sttﬁunls arc urged to suggest additional

terms through the chd®nels avaitable in ther schools.
The orgins of some of the definitrons in the Glossary are
indicated in parentheses following the detinition, The desig-
nations used are ay follows ASTM (Amencan Society for
lesting and Materials); 1CA (lile Council of America),
CTI1 (Ceramic Tile Institute), and SS-T- -308b (Federal Spec-
tficanions for Ceramic Tile, Floor, Wall, and Trim lnu\)

The relationship of the weight of the water
absorbed by a ceramue speaimen subjected to prescribel
lmmuhmn procedure to the weight of the dry speamen,
expressed 1 percent (ASTM C 242-72)

-hul«ra;lur\ Maternals used to spccd up the setting of
mortafr. e

1(((’)&?"‘1(\ frrlesacce \\m 1ev) Ceramic or forfeeramic arti-
cles, dtfixed to or imserted 1 tlework, as exemplified by
towel bars; paper, soap, and tumbler holders. grab bars,
and the Iike . .

Acd- and alk ali-resistant grour A grout that resists the
cffects of prolonged contact with acids and alkalies.
Adhesive, nle Organie adhesive used tor bonding tle to a
surface Rubber solvents and resin-based and rubber

emulsions -can be used as adhesives (TCA)

Alumina porcelan A vitreous ceramie whiteware for tech-
fical application in which alununa (ALO1) 1s the edsen-
tal crystalline phase. (ASTM C 242-72) - .

Alumina whiteware  Any ceramic whiteware in which
alumina (A 1LOy) is lhc Tesential Lrysl.lllmc plklsc. (ASTM
C 242-72)

Angle divider A tool used by the tilesetter to determine the
degree of am angle to cut. It is used for fitting trim,

moldings. and flooring into corners. A corner angle 1s
measured by adjusting the divider to fit the corner.

Buching Any material used as a base over which a finshed
matenial 15 to be installed. .

Backing off. Sce Featheredging nle.

Back-mounted wile, See under Tile, mounted

Back wall. The wall facing an observer who is standing at
the entrance to a room, sbower. or tub shower.

Balanced cuts. Cuts of tile at the perimeter of an arca that
will not take full tiles. The cuts on opposite sides of such
an arca should be the same size. Also, the vuts on each
side of aymiter should be the same size

Ball cluy A secondary clay, commonly characterized by the
presence of orgame matter, high plasterty, hlgh“‘dry
strength, long vitrification range, and a light color tvhen
fired. (ASTM C 242-72)

Ball nulling. A method of grinding and mixing material,
with or without iquid, in a rotating cylinder or conical
mill partially filled with grinding media, such as balls or
pebbles. (ASTM C 242-72)

Buasalt ware. A black unglazed vitreous ceramic ware that
l}gg.thc appearance of basalt rock.”(ASIM C 242-72)

Base Onc or more rows of tile installed above the ﬂoor See

-Cove.

Basis for acceprance. The method of deterniming whether a
lot of ceramic tile 1s aceeptable under certain specifications.

Beanng block. A wdoden block used to embedtiles 1n a flat
planc. The method used s called heating m. »

Belleek china. A highly translucent whiteware composed of
a body that contains a sigmificant amount of frit and that
normally has a luster glaze. It 1s produced commeteially
at Belleck, Treland. (ASTM C 242-72) . -

Bench mark. Permanent reference point or mark.

Busque fire. Sce Firec bivgue. )

Blistering= The development duning firng of enclosed or
broken macroscopic vesicles or bubbles ina body, or in a
glaze oc-other coatng. (ASTM C 242- -72)

Block angle. A square of tile specially made for changing
direcction of the trim.

Blunging. The wet process of blending or suspcndinb\
ceramic matertal in hgquid by .lutdlion (ASTM C 242-
72)
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Body. The structural portion of a ceramic article. This term
also refers to the material or mixture from which the
article is made:*(ASTM C.242-56)

Bond. The adherence of onc material to another. Effective
bonds must be achicved between the mortar and scratch
coat, betweeh the tile and mortar, and bttweeghe adhe-
sive and backmg .

Bond-coar. A material used between the back ofthculc and
the prepared surface. Suitable bond codts include pure
portland cement, Dry-set portland cement mortar, latex-
type portland ccmcnt mortar, organic adhesive, and the
like.

bone ash. Calcined Bone that consists essentially of calcium
phosphate. (ASTM C 242-72)

Bone chifia. A translucent china made from a ceramic
whiteware body composmon containing a minimum of
25 percent bone ash. (ASTM C 242-72)

“BnJ trowel. A trowel that is larger than the buttcrmg

trowel. The most popular size used by tilesetters is 5

inches (12.7 centimetres) wide and 11 inches (27.9 cen-

timetres) long. It is used when any preparatory brick
work has to be done. Some tilesetters use it for quarry
and’ terra cotta tilework. Its greater surfacc and weight
are advantageous in the buttering and tapping in of the
- larger tiles. .

- .

’

]
&

’

“of tile. The stralghtcdgc can bc blocked up to support tile
over an ‘opening.

Bright glaze. A colorless or coIorcd ceramic glaze haw,ng
high gloss. (ASTM C,242-72)

Bullnose. A trim tile with a convex radius on one edge. This
tile is used for finishing the top of a wainscot or for
turning an outside corner.

Bullnose corner. A type of bullnose trim wrth a convex
radius.on two adjacent edges.

Bushhammer. A hammer that has a rcctangular hedd with
serrated or jagged faces. The bushhammer is used for
roughing concrete to provide a bond for masonry.

Butterfly. A slang term for inside corner angles for trim
shapes such as AB 106 AF 105, AF 200, AK 106, and
"AU 106.

Buttering. The spreading of a bond coat (followed by a
mortar coat, a thin-setting bed martar, or an organic
adhesnve) to the backs of ceramic tile just before the_tile

\is placed. A

Qullermg 1rom)l Astrowel that has a blade 4! inches (11.4

centlnires) Wlde and 7 inches (17.8 centimetres) Iong It

is use@tn buttermg pufc cement to tle,-a method com-
monly used in the eastern states. This trowel is more
eff'crent than the pointer for workipg on the larger and

, heavrcr tiles because more weight can be placed on it.

W

Calcings A ceramic material or mixtufe fired to less than
fusion for use as a constituent in a ceramie composition.
(ASTM C 242-72)

Cap Sec .Bulinose.

Caslmg Forming ceramic ware by introdiicing a body S|lp
into a porous mold which absorbs sufficient water from
the slip to ‘proquce a semirigid article. (ASTM C 242-72)

Casting, drain (Hollow casting). Forming ceramic ware by

" - introducing a body's]i}m&jnto_ an open porous mold, and

R
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Bndge A straightedge used as a starting Imefor the laying

Q

»

4
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then draining off the remaining slip when the cast has

reached the desired thickness. (ASTM C 242-72)

“Casting plaster. A fastssctting gypsum plaster that is used
to anchoymrrble to walls, set spots, or mix temporary
“hot mud.”

Casting. solid. Forming cefamic Ware by introducing a
body slip into a porous mold that usually consists of two
major sections, one section forming the contour of the
outside and the other forming the contour of the inside
of the ware and allowing a solid cast to form between thc
two mold faces. (ASTM C 242-72)

Caulking compound. Waterproof caulking material usually

.sold in tubes. Sec also Sealant. ’

Ceiling mortar. Extra-rich wall mortar.

Cement hody tilgs. Tiles with the body ‘made from a mix-
ture of portland cement and sand. The surface may be
finished with portland cement, spheroids of marblg, or
other materials.

_Cement-grout. A cementitious mixture of portland cerient,
sand or other ingredients, and water. The mix produces
a water-resfstant, uniformly colored material used o fill
joints between tile units.

Cement mortar. A cementitious mixture of portlarid cdment,
sand or other ingrediénts, and wdter. This mortar i ysed
for bonding tile to backup material. .

Ceramic article. An article having a_glazed or unglazed

body of crystallme or partly crystalline structur of
glass. The body is produced from essentially indrganic,
nonmetallic substances and is formed cither
molten mass which solidifies on cooling or is forthed and
simultaneously or subsequently matured by the effects of
the heat. (ASTM C 242-72)

Ceramic mosqic tile. An unglazed tile formed by either the

dust-press¢d-or plastic method, usually ¥ to % inch (0.6

to 1.0 centimetre) thick. it has a facial area of less than 6

square inghes (38.7 sqdafe centimetres) and is usually

mounted Jon sheets approximately | by 2 feet (30 by 61

centimetres) to facilitate setting. Ceramic mosaic tile

may be of either porcelain or natural clay composition.

It may He plain, or it may have an abrasive mixture

throughqut. (ASTM C 242-72) .

. Ceramic process. The productlon of articles or coatings
from essentially’ morgamc nonmetallic materials. The
article or coating js made permanent and suitable for
utllltartan and decorative purposes by the action of heat
at temperatures sufficient to cause sintering, solid-state
reactions, bonding, or conversion partially or wholly tq
the glassy state. (ASTM C 242-72) .

Ceramic tile. A <ceramic surfacing.unit, usually relatively
. -thin in relation to facial area, made from clay or a mix-
" ture of clay and other ceramié¢ material, called the body
of'the tile. The tile has either a glazéd or unglazed face, It
is fired above red heat in the course of manufacture to a
temperature sufficiently high to produce specrflc physi
cal properties_and characteristics: e .
Ceramic’ whiteware. A fired ware that consists of a glazeg
g Of unglazed ceramic body which is gothmonly white apd
of fine texture. This term designates such products as
china, porcelain, semivitreous warg, and earthenware
(ASTM C 242-72) i :

-
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applied to the art or ‘technique of ,
producing articles by a ceramic process, or to the articles

so produced. (ASFM C 2 -72) -
Chalk line. Usually cétto coated with chalk. The

cord is snapped to mark a str ight line. The chalk line is
used to align spots or screeds.

Chemical porcelain: \itréous ceramic whiteware “used for
holding, transportipg, or mlxmg ‘chemicals. (ASTM C
242-7

China. yglazed or unglazed vitrcous ceramic whiteware
used for nontechrnical purposes. This term designates
such products as dinnerware, sanitary ware, andart ware
when they are vitrg¢ous. See also Bone china. (ASTM C
242-72)

China process. The method of producing ;,la7cd ware by
which the cerami¢ body is fired to maturity, following
which the glaze i applied and matured by firing at a
lower temperature. (ASTM C 242-72)

China sanitary ward (sanitary plumbing fixtures). Glazcd
vnnﬁcd whiteware fixtures having a samtary service
function. (ASTM C 242- 72)

Chtppmg hammer. |A lightweight hammer that cofes in a
variety of sizes. The head and back can be capped with
tungsten carbide!for durability. It is used by the tilesetter

‘

to chip excessive material from the backs and cdges of. .

wall and quarry tiles, thus reducing the amount of grind-
ing work necessary to smooth a cut. 7

Clay. A natural mineral aggregate, consisting esséntially of
hydrous aluminum silicates. It is plastic when suffi-
ciently wetted, rigid when dried as a whole, and vitrified
when fired to a sufficiently high tempcrature (ASTM C
242-72)

Clear glaze. A colorless or colored transpare
glaze. (ASTM C 242-72) . Z

Cleavage membrane. A layer of‘ I5-pound (7-kitogram)
roefing felt or an equivalent tgpc of construction paper
or polyethylenc sheeting. It i§ used to isolate a wire-
reinforced mortar bed from th¢ concrete substrate. (CTIp

Cold joint. Any point in a tile' installation where tile and

t ceramlc

* setting bed have terminated and the surface has*lost its

plasticity before work is confinued.

Colored grout. Commercially preparcd grout conslstmg of
carefully graded aggregate, portland cement, water-
dispersing agents, plastlc1zers; and color-fast plgments
(CTI)

Composmog tile. A hard tile sur?acmg unit madesfrom a
mixture ofschemicals.- The finished surface can be the
mixture of chemicals or can be marble chlps to create a

" terrazzo finish. The unit is made hard’ by the set of the

. ,chemicals. The tile is not fired as in the manufacture of
{ceramic tile. (CTI)

. Conductive mortar.: A tile mortar to which spemﬁc-elecm-
ca‘l conductivity is imparted*through the use of conduc-

tive additives. (TCA)
Conductive tile. Tile made from special body compositions
or by methods that result in specific properties of electri-
cal conductlwvy whlle retaining other normal physical
. properties of ceramic tile. (SS-T-308b)
Contaminated. Tile stained as a result of carton and tile
- being saturated by moisture, oils, solvents, or “other _

materials. . - )

- -

~—

Control joimts. See Expansion joint.

Conventional installation. The method of installing ceramic
-tile with portland ccmént mortar,

Corilierite porcelain. A vitreous ceramic whiteware for
technical application in which cordierite (2 MgO-2A 1,0,
5S8i0:) is the essential crystallmc phase. (ASTM C 242-
72) “

Cordierite whiteware. Any ceramic whiteware in which cor-
dicerite (2 MgO 2A1,0;:5Si0,) is the chcnual crystalline «
phase. (ASTM C 242-72) .

« Cove. A trim tile .unit havmg one .cdgc with.a concavc\
radius. A cove is used to form a junction between the
bottom wall course and the floor or to form an inside
corner. (TCA) .

Cove base (sanitary). A trim tile having a concave radius on
onc edge andsa convex radius with a flat landing on the
opposite edge. This basc often is used as the only couyse
of tile above the floot tile. o /

Covering power. The ability of a-glaze to uniformly and
, completely cover the surface of the fired water. (ASTM

J C 242-72)

Crached tiles. Tiles that have been cracked into one or
more pieces usually during the bgaamg-m process of
.o installation. These will show up as hairline cracks.
Crawling. A partmg and contraction of the glaze on the

‘'surface of ceramic ware during drying or firing, resulting

in unglazed areas bordered by coalesced glaze. (ASTM

C 242-58T) °
Crazing. The crfickmg that occurs in ﬁredglazcs or other.

ceramic coatings due to critical tensile stresses. (ASTM
> 242-72) :

*Crow hop. A slang tcrm used to describe tile joints that are
out of alignment. ' -

Crystalline glaze. Glazed tile with an extra heavy glaze pro-
duced for use on dounter _fops and light-duty floor sur-
faces where abrasion or impact is not excessive.,(CTI)

Cushion-edged tile. Tile on which the facial edges have a
distinct curvature that results in a slightly recessed joint.

Dago float. A slang tefm used to describe the use of a fresh
mortar screed in het; of float strlps to rod floor mortar.
This method 'is commonly used in floor work. ltalian
terrazzo workers use this technique to align “concrete”

. for placement.of Bwass or aluminum strips to the desn'ed

grade.

*Dago stick. A slang term used by tllesetters when referring
to a small piece of wood used to rod off mortar that has
been applied to fill the holes caused by the removal of
float strips.

Deck or floor mortar. Mortar commonly used for decks or

- floors. It consists of sangd and rsgular portland cement -
mixed ‘with water to a firm consistency.

" Decorated. Adorned, e clllshed or mallc more attracuvem
by means of color or surface detail. (ASTM C 242- 72)

Decorating fire. See Fire, cfec orating.

Decoration, inglize. A ceramic decoration applled on the
surface of an unfired glaze and matured “with 4he glaze.
(ASTM C 242-72)

Decoration, overglaze. A ceramic . or mctalllc dccoratlon
applled and fired on the’ previously glazed surface of
ceramic ware. (ASTM C 242-72),

?
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Edge-bonded tile. Sec. Pregrouted ule. ‘
. Edge-mounted tile. Tiles assembled into units or sheets and

Decoration, underglaze. A ceramic decoration applied

. dircetdy on the surface of ceramic™ware and subsequently

° covered with a transparent glaze. (ASTM C 242172)

Decorative tile. Tile with.a ceramic decoration on the sur-
face. (Sce hcadm;,s under Decoration.)

Deformation eutectic. See huwu(.'(/atlornmuun

Delft ware. A calcareous carthenware having an opaque .
! g

white glase and monochrome overglaze decorations. (It
was praduced orlt,mall) in Dclft, Holland.) (ASTM C
= 242-72)
Dolomute. The doubln carbortate of lime and magnesia hav-
~ing the general formula CaCOy MgCA,. (ASTM C "4"
72) - .
Dope coar. Neat cement applied to the setting bed,
Double bullnose. A type of trim with the same convex
radius on two opposite sidgs.
Drain cus ing. Sce Casting. drain.
Dry edging. Rough edges and corners of glaszed ceramic
» ware due to msufﬁucmg\.ug toating. (I\STM C "4" 72)
DBry muX. See Process, dry.
Dry pressing. See Pressing, dry.
Dry process. See Process, dry.
Drivmg. Removal, by evaporation, of uncombined water or
* other volatile substances from o ceramic raw matenial or
product. The process can be expedited by heating at low
temperatures. (ASTM C 242-72)

~
~

Dry-set mortar. A water-retentive hydraulic cement mor-

tar usables with or without sand. When this mortar is

. used, ncither the tile nor walls have to be svaked during

" the installation process.

Dunting. The cracking that occurs in fired ceramic bodies

. as a result of thermally induced stresses. (ASTM C 242-
. 72

Dusung The application of dry portland cement to a wet
floor or deck mortar surface. A pure coat is thus formed
by suction of the dry cement.

Dutchman. A cut tie used as a filler in the run‘of a wall or
floor arca.

Dynamite. A slang tcrm used by tilesetters when referring
to a mortar '1ccclcrator

Eagle beak. A 6 by 1} ifich (15.2 by 1.9 centimetre) outside
corner trim shdpe. .

FEarthenware. A glazed or unglazed nonvitreous ceramic
_ whiteware. (ASTM C 242-72)

-

bdnded to each other at the edges or corners of the back

of the tilts by an elastomeric or resinous material which
- becomes an’iftegral part of the tile installation. Units or

“sheets must geet criteria of back- mountcd sheets. Sce
- Mounted tile.

ﬁ[ﬂoraswnw, The residuc dcpositcd on the surface of a

material by the crystallization of soluble salts.
Eggell. The téxture of a fire glaze simildr in appearance
to the surface of an eggshell. (ASTM C 242-72)

Electrical poreelain, Vitrified whiteware having an electri-
cal lnsulatmg function. (ASTM C 242-72)

Embossed, Decorated in relief on the surf.lcc of the ware.
(ASTM C 242-72) X .

. - h ) ~ .

Engohe. A‘ slip coating applicd to a ceramic body for
imparting color, opacity, or other characteristics. It sub-
sequently. TS covered with a glaze. (ASTM C 242-72)

Epouxy adhesive. A two-part adhesive system employing
cpoxy resin and cpoxy hardener. It is used for bonding
of ccramic tile to backup materials. - & .

Epuxy growt. A two-part grout system Lonslstmt, o; époxy
resin and epoxy hardener, specially formulated fo hay
impervious qualities, stain, and chemical resistance. It i
used, to fill joints between tile units.

F/m\a nmortar. A two- -part mortar Tsystem consisting of
epoxy resin and epoxy hardener. It is used to bond tile to .
backup matcrmghcrc chemical resistance of hlgh bond -
strength is a consndcratlon

Epoa) resin. An epoxy composition usnd s a chemical-
resistant setting adhesive or chemical-resistant grout.

Lquilibrium eutectic, Sce Eutectic, equilibrium.

Eutecne, deformanon. A composition within a system of
two or more components. When heated under specified
conditions, the composition develops sufficient hiquid to
tause deformation at the lowest temperature possible.
(ASTM C 242-72) . °

Fuiecud, equuibrivm (cuiectic ). A composition within any
system of two or more crystalline phases. The composi-
tion melts completely at the lowest temperature possible.
(ASTM C 242-32)

Expunsion joint. f\jomtlhrougll the tile.mortar, gnd rein-
forcing wire down to the substrate,

Extra-dury tile. See Special-purpose tile: e

Extruded tile. A tile or trim unit that 15 formed whcn plastic
clay mixtures are forced through a pug mill o;;cnmg (die) "
of suitable configuration, resulting in a continuous rib-
.bon of formed clay. A wire cutter or similar device is
"then used to cut the ribbon into approprmtn lcnt,ths and
widths of tile. (TCA)

Facesmounted tile. See Tile, mounted.

Fucial defect. That portion of the facial surface of the tile
which s rotxdlly obs¢rved to be nonconforming and
-which detracts from the aesthetic appearance or ser®™
viceability of the installed tile. -

Faience mosaics. Faience tiles that are less than 6 square
inches (39 square centimetres) in facial arca, usually %

. to % inch (0.8 to | centimetre) thick and mounted to

fatilitate ‘installation. (ASTM C 242-72)

Faience tiles. Glazed or unglazed tiles, genegally made by
the plastic process, showing characteristi# variations in
the face, edges, and glaze. These variations produce a
handcrafted, nonmechanical, decorative effect. The tiles

range in size from 6 by 6 inchgs (15.2 by 15.2 centime- -

tres) to 12 by 12 inches (305 by 30.5 centimetres).
(ASTM C 242-72)

Faience ware. Formerly, a decorated carthenware with an 1

opaque glaze. This ferm now designates decorated carth-
enware with a transparent glaze. (ASTM C 242-72)

Fan or fanning. Spacing tile Jomts to widen certain areas so
they will conform to a_scction ®hat is not parallel.
Featheredging tile (mitering). The method of chlpplng
away the body from bencath a facnal cdge of a tile in
order to form a miter.

Feature strip (decorated hner). A narrow strip ot tile that
has a contrasting color, texturé, or design,
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Feldspar. A iineral aggregate consisting chiefly ofemicro-
cline, albite. and anorthite. (ASTM C 242-72) <

Field tile. An arca of tile covering a wall or floor. The ficld

. is bordered by tile trim.

Fifty-fifty. See Spacing-mix.

Filler. Sce Spacing mix.

Fire, hisque. The process of kiln-firing ceramic ware prior

" to glazing. (ASTM C-242-72)

Fire, decorating. The process of firing ceramic or metallic ~

> decorations on the surface of glazed ceramic ware.
(ASTM C 242-72) ) :

Fire, glost. The process of Kiln-firing bisque ware to which
glaze has been applied. (ASTM C 242-72)

" Fire, single. The process of maturing an unfired ceramic

° body and its glaze in one firing operation. (ASTM C
242-72)

Firing. The controlled heat treatment of ceramic ware in a
kiln or furnace, during the process of manufacture, to
develop the desired propertics. (ASTM C 242-72)

, Firing range. The range of firing temperatures within which

a ceramic composition develops pgoperties which,{:ndcr .

it commercially useful. (ASTM C 242-72)

Flakes. rregularitics left on the edge of the tile mainly due
t0 the use of machine cutting tools. Such tile is described
as flaked.

Flat trowel A trowel used in conjunction with the hawk for
the transferring of mortar from the m&tarboard to.the”
wall or to other vertical surfaces. It is frequently used for
spasading pure cement on the finished float coat. The
flat trowel also is used for spreading mortar on floor

_surfaces before tiles are set. gy

Float coat The final mortar coat over which the neat coat.
purc coat, or skim coat is applied.

Float strip A strip of wood about % inch (0.6 centimetre)
thick and 1% inches (3.2 eentimetres) wide. It is used as a
gui t\m%m;\:rtar surfaces. . »

sFloating. A metho L@g 4 straightedge to align nfo\g(a-r' -
with the float st¥ips or Rm&%chniquc also is
called dragging, pulling. rodding, dding off.

Flux. A substance that.promotes fusion in ag%m:eramic
mixture. (ASTM C 242-72) ]

Forming. The shaping or molding of ceramic ware. (ASTM
C242-72y - -

Forsterite porcelain. A vitreous ccramic whiteware for
technical application in which forsterite (2MgO-SiO:) is
the csscntial;crys-iullinc phase. (ASTM C 242-72)

Forsterite whitdware. Any ceramic whiteware in which
forsterite (2 20-Si0y) is the essential crystalline phase.
(ASTM C 24?—72) ) ’

Freehand floating. T'he application of wall mortar without .
the use of guide screeds. This technique is used by spe-

~ cialists when they are setting glass mosaic murals. -

Frit, A glass which cantains fluxing material—and is

@8 cmployed as a constituent in"a glaze, body. or other
ceramic composition. (ASTM C 242-72)

Fritted glaze. A glaze in which a part or ali-of the fluxing
constituents are prefused. (ASTM C 242-72)

Frosiproof tile. Tile produced for use where’ freezing and
thawing conditions occur. (CTI) ‘
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Furan mortar. A two-part mortar system of furan resin and
furan hardener used for bonding tile to backup material
where chemical resistance of floors is important.

Furan resin. A furan resin composition used as a chemical-
resistant setting adhesive or chemical-resistant grout.

Furan resin grout. A two-part grout system of furan resin
and furan hardener used for filling joints between quarry
tile and pavers where chemical-resistant propertics are
required. .

Furring. Stripping used to build out a surface, such as a

" studded wall where strips of suitable size are added to

the studs to accommodate vent pipes or other fixtures.

. (TCA) . :

Fusion, The process of melting; usually the result of inter-
action of two or more materials. (ASTM C 242-72)

1

Gauging trowel. A trowel that is larger than the pointing

trowel but smaller than the buttering trowel. Tilesetters
prefer the 3% by 7 inch (8.2 by 17.8 centimetfe) size.
Glass mosaic tiles. Tiles made of glass, usually in sizes not
over 2 inches (5.1 centimetres) square and Y% inch (0.6
centimetre) thick, mounted on sheets of paper. The
sheets usually are- 12 inches (30.5 centimetres) square.
Glaze. A ceramic coating matured to the glassy state on a
formed ceramic atticlg. The term glaze also refers to the
material or mixture from which.the coating is made.
Bright glaze. A high-gloss coating with or without color,
(ASTM G 242-56) .
ﬁear glaze. A transparent glaze with or without color.
+  (ASTM C 242-56)
Crystalline glaze. A glaze-that contains microscopic crys-
tals. (ASTM C 242-56) * : '
Fritted glaze. A glaze in which a part or all of the fluxing
constituents are prefused. (ASTM C 242-56)
Mat glaze. A low-gloss ceramic glaze with or without
color. (ASTM C 242-56) . '
Opaque glaze. A nontransparent glaze with-ettvithout
color. (ASTM C 242.56)
Raw glaze. A glaze compounded primarily from raw
constituents. It contains no prefused materials. (ASTM
C 242-56) °
. Semimat glaze. A medium-gloss ceramic glaze with or
-Wwithout color. (ASTM C 242-56), P
Spec ze. A glaze contaiping'granulés of oxides or
ceramit stains are of contrasting colors. (TCA)
Glaze fit. The stress relationshi ¢tween the glaze and
body <f a fired ceramic product. (A 242-72)

Glazed ceramic mosaic tile. Ceramic.mosaic tile with'g
faces. (ASTM C 242-72)

-

Glazed interior tile. ‘A glazed tile with a body that is suit-

able for interior use and which is usually nonvitreous,
and is not required or expected to withstand excesstve -
impact or be subject to freezing and thawing conditions.-
'(ASTM C 242-72) '

Glazed paver tile. Sce Paver tile.

Glazed quarry tile. See Quarry tile. .

Glazed tile. Tile with'a fused impervious facial finish com-
posed of ceramic materials, fused into the body ofsthe
tile. The body may be nonvitreous, semivitreous, vitre-
ous, or impervious. The glazed surface may be clear,
‘White, or colored. (ASTM C 242-72)

4
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Glazed tile, exira-duty glaze. Tile with a durable glaze that
is suitable for light-duty floors and all other sutfaces on
interiors where no excessive abrasion or impact occurs,
(ASTM C 242-72)

~Glost ‘fire. See Fire, glost. ) '

Grade. A predetermined degree of slope that a finjshed
floor should-have: . . N ‘

Grout. A rich or strong cementitigpus or chemically setting
mix, used for filling tile joints. (TCA) -

Grout, colored. See Colored ggout. ‘ "

Grout saw. A saw-toothed carbide steel blade mounted on a

“wooden handle. [t is used to remove old grout. It also is
used in patching work. Care should be-taken to prevent
damage to adjacent tiles. The c4TBide steeblade is brit-
tle, and it will shatter if it is dropped or,abused. On the

<m—_ front of the saw bfade is a spring steel tip. This is used for
scraping grout out of corners where the saw blade can-
not reach. ’ . »

.

L

(TCA) .
Half and half. See Spacing mix.
Hard screed. A mortar screed that has become firm.
Hard tile. Any of the tile products under the jurisdiction of
_ttile layers. Such products do not jnclude resilient tile,
which is not under the jurisdiction of tile layers. (CTI)
Hawk. Device used for carrying mortar. Hawks range in
size from 10 to 14 inches (25.4 to 35.6 centimetres)
square, but tilesetters generally prefer the 1 l-inchy (27.9-
centifmetre) square. Most hawks are madé of aluminum
with a wooden handle at the center. A rubber pad fits
over the handle and covers that portion of the metal
hawk that would come in contact with the hand. The
hawk should not be held with a hand that is wet or
covered with lime or mortar.
Healing power. The ability of a glaze to heal surface bleth-
ishes during firing. (ASTM C 242-72)
Heavy-?luly tile. Tile suitable for areas of heavy pedestrian
_. traffic. Tile can be specified to meet higher test values as
™ determined by job requirements, but a minimum heavy-
. '.duty tile test requirement is necessary. ~
Hollow casting. See Casting, drain.
Hopped-up mud. Mortar miked with an acclerator.
_ Horizontal broken joints. A style of laying tile with each
course offset one-half its length. .
Hot mud or hot stuff, Mortar miked with an accelerator.
., Hot pressing. See Pressing, hot. ™~
Impervious. That degree of vitrificati
by complete resistance to dye penetration. (ASTM C
242-72) T
NOTE: The termp impervious generally sigmfies zcro absorptien,

r floor and wall tle. which are considered “impervious” up to
0.5 percent absorption. .. A

.

o

" indentin}- the, ware Sur-

Indised. Detorated by cutli

face,”(ASTM C 242-72) , . .
Inglaze decorgtion. See Decoration, inglaze.: "
Ironstone ware. (Stone china, white granite iwm‘f Historic
, terms for a durablé English earthenware. (ASTM C 242-
. D ‘ : S
“’ ‘Jagged edges. Irregularities left on the edges of the tile
: * when hand cutting tools are used. .

- %

" - Lugs. See Self-spacing tile.

¥ .

’ .

Jasperware. A vitreous, opaque, colored unglazed ceramic

ware having white or contrasting relief decorations and
contfining_a substantial amount of barite. Originally

* developed by Josiah Wedgwood. (ASTM C 242-72)
¢ Jiggeging. Forming ceramic ware from a plastic body by,

differential rotation of a profile tool and mold, the mold
hgving the contour of one surface of the ware and the
pFofile tool that of the other surface. (ASTM C 242-72)
Kaolin. (china clay). A refractory clay that consists essen-
tially of /minerals of the kaolin group and that fires to a
white or nearly white color. (ASTM C 242-72)
Knochkings. The oversize residue obtained in the sCfeening
‘of a ceramic slip. (ASTM C 242-72)
L cut. A piece of tile cut or shaped to the letter L.

<Latex-portland cemen! grout. A portland cement grout

with a special latex additive which results in a less rigid;
less permeable grout than regular portland cement
grout. '

Grouting. The precess of filling the tile joints with grout. . Larex-portland cement mortar. A, mixture of portland’

cenfent, sand, and special latex additives. This mortar is

used for bonding tile to backup material. It is less rigid

than portland cement mortar. .

Lath. A wood strip or metal mesh, which acts as a back-
ground or reinforcing agent for the scratch coat or mor-
tar coat. (TCA)

Lavout stich. A long strip of wood marked at the appro-
priate joint intervals for the tile to be used. It is used to
check the length, width, or height of the tilework. A
common name for this item is idiot stick.

Leg. A pile wall running alongside a bathtub or abutment.
This term sometimes is used to describe a narrow strip of
tile floor.

Leveling coat. See Plumb scratch. )

Light-duty tile. Tile suitable for areas of limited pedestrian
traffic; e.g., entryways in single family residences.

Mayolica. Formerly an earthenware with an opaque luster
glaze and overglaze colored decorations, but currently
designating any decotated earthenware with ap opaque
glaze. (ASTM C 242-72)

Marble mesaic tile. Tile made of small marble tesserae that
vary slightly in size, ysually about ) inch (1.3 centime-
tres) square and mounted on'sheets of paper to facilifate
ipstallation. (CTI)

. Marble tiles. Marble cut into tile sizes 12 inches (30.5 cen-
] ] timetres): square or less, usually %5 to % inch (1.3t0 1.9
on evidenced visually.\

ceritimetres) thick. The finishes may be polished, honed,
split-faced, and so forth. .

Masking power. The ability of a fired glaze to mask visually
the body on which it is applied. (ASTM C 242-72)
Master grade certificate. A certificate that states that the
. . tiles listed in the shipment and described on the certifi-

cate are made in accordance with TCA 137.1-76.

- Mastic. Organic tile adhesive. ¢ )
Madstic grouy. A chemical mixture of organicand inorganic ~

ingredients forming a one-part grouting composition

cement grout. . .
Mat glaze. A colorless or color mic glaze having low
gloss. (ASTM C 242-72) . - .

‘%a{:;ed‘ directly frdm the manufacturer’s container.
This g is_more flexible and stain resistant than.

<
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Maturipg/range.’ The time-temperatire Tange within which
' aceramic body, glaze, or other composition may be fired
to yield specified properties. (ASTM C 242-72)
Medium-duty tile. Tile suitable for areas of medium pedes-
trian traffic; e.g,, entryways in multiple dweljings.
. Meli. To change a solid into a liquid by the applicatipn of
heat; or the Hquid that results from such-action. (ASTM
- C 242-72) ) )
Metal quarry tile rack. Metal pattern used in tile.layout. *
. The rack is used to maintain the correct width between

=

quarry tiles? They can be made to order for special ¢

patterns.

Mexican paver tifes. Terra cotta-like tiles. that are used
mainly for floors. These handmade Mles vary in color,
texture, and appearance from tile to tile. They are avail-
able in squares up to 12 inches (30.8 centimetres), hexa-
gons, octagons, and other shapes. These tiles are coated
with various types of sealers bécause of their soft absarp-
tive characteristics. The sealers protect the_ surface
against wear. (CTI) -

Moisture expansion. An increase in the dimension or bulk *
volume of a ceramic article caused by reaction with
‘water or water vapor. (ASTM C 242-72*

NOTE. Iis reaction may occur in timeiat utn\osphcnc temperature

and pressure The reaction 1s expedited by expusure of the article to
water or water vapor at ¢levated temperatures and pressures

\

Monochrome decoration. A single color decoration. (ASTM
C 242-712) , v

Mortarboard. A board used.as a table to hold mortar. It 1s
usually 30 inches*(76.2 centimetres) square.

Moriar hoe. A hoe used for hand-mixing mortar. The best
type has a perforated blade and a handle about 66 inches
(165 centimetres) in length. The hoe should be kept clean
and free of all mortar so it can be pushed and pulled
easily through a box of mortar. ‘

o

o

Mortar miver. A mixer that is driven by gasoligg combus-

™ tion engines of 1% horsepower or greater, depending on
the type of sack mix. Electrically driven mixers are used
when small batches of mortar are needed. The quality of
machine-mixed mortar far exceeds that of hand-mixed
mortar.

Mortar pumping machine.~A mortar pumping machine’
used with-the martar mixer. Mixed mortar js poured
into the hopper, and a pneumatic gun forces the mortar
through a hose. The mortar can be delivered through the

* hose to tilesetters working as high as 13 stories above the
street. Asbestos fines are adde%} to the mortar as a
bonder so that the mortar in the hose will not separate.

can be used as a hoist. .
Mosaics. Small tiles or bits Of tile, stone, or glass. The
- .~ materials can be used to form a surface design or an
intricate pattern. & , .
" Mounted tile. Tile assembled into units os sheets by suit-
able material to facilitate handling and installation. Tile
may be face-mounted, back-mounted, or edge-mounted.
Face-motinted tile asscmblies may have paper ot other
suitable material applied to the face of each tile, usually
by water-soluble adhesives so that the paper can easily
be removed after installation but prior to grouting of the

¥ Y.

:gjomts, Back-mounted tile assemblies may have perfo-.
H .
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rated paper, fiber mesh, resin, or oth€Asuitable material
bonded to the back or edges of cach tile. Back-mounted
“and edge-mounted tile assemblies must have a sufficient
exposure of tile and joints surrounding each tile to
comply with bond strength requirements. Tile manufac-
turers must specify whether back-mountéd and edge~
mounted tile asseriblies,are suitable for installation in, .
swimming pools, on exteriors, or in wet areas. /
Mud. A slang term for mortar.
Mullite porcelain. A vitreous ceramic, whiteware for techni-
cal application in which mullite (3A1,05-2Si0y)’is the
. essential crystaltine. phase. (ASTM C 242-72)
Mudlite whiteware. Any ceramic whiteware in which mullite
(3A 1,05 2Si() is the essential crystalline phase. (ASTM
" C 242-72) Co
Murals. Tile installed in a precise arca of a wall or floor to
provide a decorative design or picture. Glass or marble
mosaic tiles (tesserae) are made to form a picture or
design. "Ceramic tiles are painted and fired to form a
picture or design. Sce Decorated and Decoration.
Natural clay tile, A tile made by either the dust-pressed
method or the plastic method, from clays that produce a-
dense body having a distinctive, slightly textured appear-
ance.. (ASTM C 242-72)
Neal cement. Portland cement mixed with water to a*
desired creamy consistency. .
Népheline syenite. A mineral aggregate consisting chiefly"of
albite, microcline, -and nephelite. (ASTM C 242-72) -
Nominal sizes. The approximate facial size or thickness of
tile, expresséd in inches or fractions of an inch, for gen-
eral reference. . o
Nonslip tile. Tile having greater nonslip characteristics due
to an abrasive admixture, abrasive particles in the sur-
face, grooves or patterns in the sufface, or natural non-
skid surface characteristics,
Nonvitrevus (nonvitrified). That degfee of vitrification evi-
denced by relatively high watg# dbsorption. (ASTM C
~242-72) - .ot .
NOTE. The ternvnonvitreous generally signifies more than 10 percent

water absorption, exeept for floor anq Wall tiles, which are considered
- nonvitreous when water absorption fxcel percent.

Notched trowels. Trowels used to apPBly all of the various.
kinds of bonding materials for’¢€ramic tile. They are
available in the serrated and square-tooth design. The
teeth are made in various sizes. The correct tooth size
and depth must be used to apply the thickness of bond- R
ing mortar specified. When the tecth Yecome wort, the .
trowel has to be resharpened or replaced.

The plastering gun can be used on the hose,and thehose . Opaque glaze. A nontransparent colored or colorless glaze.

(ASTM C 242-72) . O .
Open time. The period of time during which the bond ¢oat »
retains its ability to adhere to the tile and bond the+tileto =
the substrate. '
Orangepeel. A pitted texture of a fired glaze resembling the
surface of rough orange peel. (ASTM C 242-72)
Organic adhesive. A prepared organic material, ready to’ .
use with no further addition of liquid or-powder, used
-for bonding tile to backup material by the thin-set
method. The material cures or sets by cvaporation.
Oven ware. Ceramic whiteware for culinary oven use.
"(ASTM C 242-72) )

ﬁ .
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Overglaze dec ura/iun.g Sée Decoration, vverglaze.

Paper and wire. Tar paper and wire mesh (or metal lath)
that arc used -as a backing for the ipstallation of tile.
Paper- mumum/ cerani mosates. Ceramic mosdic lnlcs,
mounted on paper. Paper is applied to face-of tile in
sheets approximately 12 inches (30 centimetres) wide

and 24 inches (61 centimetres) long. -

Pate dure (hard paste). A French (€rm designating cerdmic
whiteware fired at relatively high temperatures. (ASTM-
C 242-72)

Puaie tendre (soft paste). A French ferm designating ceramic
whiteware firéd at relauvely low temptratures. (ASTM

8C 242-72)

Pawer nle. Unglazed porcelain or natural clay tile formed
by the dust-pressed method and simitar o ceramit mosa-
iCs 1 Lomposmon and physical properties but refatively
thicker with 6 square inches (38.7 square centimetres) or
more of facial area. (ASTM C 242-72)°

Peeling. See Orangepeel and Sluurmg

Pencil rod. Reinforcing steel rod-wn dmmclcr of 4 inch
(0.6 cerimetre). -+, .
< Physical. propernes of ceramic pde. Those propums das

g-& ~ measured by ASTM tests.

*Pinholes Imperfectians in the surface of a ceramic body or
glaze resembling pin pricks. (ASTM-C 242-72)

Pittedd. Indentations in the finished sarface of individual
tles other than at the corners and edges. The indenta-
tions are caused by sharp corners on trowels and other
tools.

Plastic pressing. Sce Pressing, wer.'’

Plumb. Perpendicular to a true level.

Plumb scrarch. An additional scratch coat that hay been
apphed to obtain a un(ﬁlrn?ellmg bed on a plumb vert-
cal plane. -

Pmnlmg nmix. A mortar mix with a consistency of suff
paste. The mix is forcibly comprcw.d into the tile Jomls
“ where |t hardegs.

*

N
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Pointing mmel Probably thc most, essential tool in the

trade. This owel comes in sizes ranging from 4 to 7
inches (10.2to 17.8 cnnumclrcs) in length, but the 6-inch
(15 2-centimetre) trowel is the most _popular, The tileet-
ter uses this trowel in every phase of the work, cspcm:’fllp
. for straightening tiles “on walls and floors, marking
floated surfaces, filling smalt depressions on float coats,
buttefing tiles and trim work. and placing mortar, in
areas that are too small for the flat trowel. The butt of
the handle is used for tapping in tiles that are not on a
true plane with the rest of the tilework. The trowel's flat
working surface must be protected. The tilesetter should
not usc it to pry or chip hardened materials, Such as
coencrete or plaster.

Polrehrome decoration. A multicolor dccorallon (ASTM
C 242-72)

Pon elain. A glazed or unglazed vitreous ceramic white-
ware used for lechalcal purposes. This term designates

such products as elgetrical, chemical, mechanical, struc-
tural."and thermal wares when they are vitreous. (See

B

. L g
N Pregrouted nle. A surface Unit consisting of an assembly of

e

"Porcelain process. The method of producing glazed ware
b) which a ceramic’body and glaze are matured together
in the same firing operauon (‘ASTM C 242-72)

Porcelain nle. A’ ceramic moggic tile or paver that is gener-
alli made by the dust-pressed method, The tile is dense,
ﬁnc-gramed and smooth, witha sharpfy formed face th
is usually.lmpc'rvmus ‘Colors of the porcelain type arc
usually of a clear, luminous type or. granular blend
thereof. (ASTM C 242-72)

Porosity, apparent. The relitionship of the open port. spade
to the bulk yolume, expressed m-percenl (ASTM C 242-
72) .

" Porlife. The period of time durmg Wthh a malenal main-
tains ity workahle pl‘Ole‘llCS after i( has been mixed.
Potrery. All fired ceramic wares that contain cfd) when
formed, except technical, structucal, and refractory prod-

" ucts. (ASTM C 242-72) - .

Prefloar. The term used to describe mortar that had been
placed and allowed,to harden prlor to bondmg tile to it
with thin-set materials. - i
ceramic tiles bonded together at the edges by a matenial,
generally elastomeric, which séals the joints completely.
Such material (grout) may fill the joint, completely or
partia]ly and® may cover all or part of the back surfaces
of the tles in the sheets. The penimeter of these factory
pregrouted sheets may include all or parl of the joint
between the sheets or none at all. Theterm cdge- honded
tile 15 sometimes used to designfte a particular type of
pregrouted tile sheets having the front dnd back surfaces
completely exposed. e

Pressing, dry.” Forming ceramic war¢ in dies from pow-
dered or granular material by‘dlrccl prcssure (ASTM C
242-72)

Prvnmq Jiot. A jiggering process wherun a heated profnlc ’
tool or plungeris employed. (ASTM C 242-72)

Pn'nmg wet (Plastic pressing). Forming cnrdmfc ware in
dies from a plastic body by direct pressure. (A§1M C
242-72)

Plimary clay: (reswdual clay). A clay Whl(.h remains geologi-
cally at us site of formation..(ASTM C 242-72) .

Process, dry (dry.mix). The method of.preparing a ceram-
1¢,body wherein the constituen®s are blended dry. quund
mdy be added as required: for subsequent processing.
(ASTM C 242-72) -

Proun. wer (shp process). Thc method of preparing a
ceramic body wherein the consmucnts are blended-in
suf'{lcnenl liguid to produce a fluid suspension for use as
sy(&h or for subsequent processing. (ASTM C 242-72)

e} iSee Near cement. ]

Purc«mal A thin coat of purc portland cement which i
ustd to bond tile to mortar.

Quarry tile. Unglazed dile, usuall)s "6 square mchcs (38.7
square centimetres) or more in surfacé arca and Y4 to 1Y
inches (1.3 to 3.2 centimetres) in thickness, made by the
extrusion procesq from natural L|d) or shalcs (ASTM C
242-72) ;

Radk. /\ metal grid that is used to spacc and allz,n floor

-
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Alumiina porcelaih, Cordierilporcelain, Forsterite porce- tiles.
lain, Steatite porcelain, Titanie porcelain, and Zmun Rake or rake /mc\ The indmauon from a hon/ontal
porcelain.) (ASTM C 242- 72) . .direction. *
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Raw glaze. A glaze compounded primarily from raw con-
stituents. It contai_gs no prefused matgrials. (ASTM C
242-72) - > '

Receptor.”A metallic or nonmetallic waterproof support for
a shower stall. (TCA) ’

Reducer. A thim ynit used to reduce the radius of a bulliose
or a cove to,another radius or to a square. (TCA)

Return. The endipg of a'small splash wall or a wainscot at a
right angle to the major wall. P — .

Rockingham ware. A semivitreous ware or earthenware
having a brown or mottled brown briglit glaze. Origi-

* nated in England, en the estate of the Marquis of Rock-

. ingham. (A C »242-1@5\ .

Rodding. See Floating. " . .

Rod saw. One of the'newest tools used in the cutting of tile.
It is a steel rod approximately % inch (0.3 centimetre) in
diameter. The rod has tungsten carbide particles embedded
in the surface. The rod saw is used to cut circles or irregu-
lar curves in tile. '

" Roughing in. The act of preparing a surface by applying tar
: p pp

paper and ‘metal lath (or wire mesh). Sometimes called
witing. ' .

Rubber spacers. Cross and tee-shaped objects used tospace .
tile on floors or whlls. They arg manufactured in thick-
nesses of Y, %. Y4\, and % i;&h (0.2,0.3,0.6. 1.0. and
1.3 centimetres).

Rubber trowél. A nonporous synthetic-rubber-faced ‘float
that’is mounted on an aluminum back with a wood han-
dle. This trowe] is used to force grout deep into tile joints
and to remove excess material for 2 perfect finish.

Rubbing stond~ A Carborundum stone that is wused to

" smooth the rough edges of tile? » :

Sag. A ternr used when a wall surface has developed a slide.

Salt glaze. A glaze produced by the reaction, at™elevated
lfemperature, between the ceramic body surface and.salt

fumes produced in the kiln atmosphere. (ASTM C 242-

1) .

Sampling. The method of obtaining tiles for testing from an
agreed-upon lot. . ”
Sandhlasting. A method of scarifying the surface of con-
crete or masonr?y to provide 3 bondable surface. Corn-*
pressed air is used to propel a stream of wet or dry sand

onto the surface. T

Scarifier. A piece of thin sheet metal with teeth or serra-
tions cut in the eqge. It is used: fo roughen fresh mortar
susfaces to a¢hieved good bond for the tile. A scarifier

“also can"be used to rou'ghen‘the. surface of concrete.
(TcA) .

Scratch. A mixture of portland cement, sand, and water. -

Scratch coat. sThefirst coat of mortar on a wall or ceiling.
Its surface usually is scratched or roughened so it.will
bond correctly with subsequent coats of mortar. (TCA)

Scratched tiles. Tiles that have surface scratches caused by
sand or tools during installation. °

Scratcher. Any serrated or shacply tined.object that is used
t roughen the surface of one coat of mortar to provide a
mechanical key for the next coat. See also Scarifier.

Scraiching. The application of a scratch coat and its comb-
ing with a scratcher. )

Screed. A strip of wood, metal, mogtar, or oiher.material
applied to a surface. Screeds are uged as guides on which

)
o

a straightedge is worked to obtain a true mortar surface. -
~ (TCA) « "
JScribe. A tool used for“working tiles for irregular cuts. It is,

made of steel and weighs approximately | ounte (28
. . grams). .o - s

Sculptured tile Tile with a decorative design of high and
= low areas molded into the finished face. (CTI) -
- Scalant. An elastomericmaterial that is used to fill and seal
" * the expansion joint. This material prevents the passage

of moisture and.allows horizontal ar']d lateral movement

at the expansion jojnt. . SN N
Secondgry clay (sedimentary ¢lay). A clay which has been
geologically transported from its-place “of formatign.
(ASTM C 242-72) )
Second-grade ceramic- tile. Ceramic tile witi- appearance”
defects that do not affect wearing or sanitary qualitics.
Self-spacing tile. Tilé with lugs, spacers, or protuberances
« & on the sides. These devices automatically space the tjle
 for the grout joints. (SS-T-308b) . .,
-Semirgat glaze.” A colorless or colored glaze having moder-
ate ghosg (ASTM C 242-72) - i
Semiporcelain. A trade term designating semivitreaus din- -
nerware. (ASTM C 242-72) . '
Semivitreous ; (semivitrified), That degree of vitrification
. evidenced by a moderate or intermediate water absorp-
tion. (ASTM C .242-72) -
NOTE: The term semivetreous generally. signifies 0.5 to 10 percent
water absorption, except for flaor and wall iles, which are considered
semivitredus when water absorption is between 3 dnd 7 percent.

<

Setting bed. The layer of mortar on which the tile s set. The
final coat of mortar on,a wall or ceiling also may be
called a ‘setting bed. (TCA) . -

Shelf life. The period -of time that an item can_be stored

"-* before it is used. .

Ship “and galley, tile. A special quarry tile having an
indented pattern on the face of the tile to produce an

. antislip effect. (ASTM C 242-72) . ‘

Shivering (peeling). The splintering which occurs in fired

.« glazes or other’ceramic coating due to critical compres-

" sive stresses. (ASTM C 242-72) )

Shower floor waterproof membrane. See Waterproaf mem-

" brane. . . . ;

-SHower pan. Termina}ogy used in some areas far Water-
proof membrane. (CTI) _ -

Shower receptor. The flood and side walls of the shower up

" to and including the curb of the shower.-(CTI) .

Shower receptor liner or lining. Terminology used in some
areas for Waterproof membrane. (CTI)

Single fire. Se “Fire, single. . . . *

Sink angle. Trim shape used on g draifiboard at the corners

- of the kitchen sink. This trim shape, which is AU 106, ~-

“also is called-a burterfly. _

Sinter. A ceramic material or mixture fired to less than'
complete fusion, resulting in a coherent mass. (ASTM C .

; 242-12) . - )

Skim’ coat. See. Bond coat. .

Slide. A -fresh tile wall that has buckled or sagged: This 4¢

: condition may be caused by gxcessiye'mortar. insuffi-

. cient lime in the mortar, or excessive moisture in the

" scratch Goat. A slide also’may result if the surface is slick *

* qr the mortar is too soft. :

@ ) «
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Slip coaung. A ceramic material ¥r mixture other than a
glaze, applied to a ceramic body and fired to the matu;
rity required to de\elop—spccif@ characteristics. (ASTM
C 242-72)

Shp glaze. A glaze consisting primarilyjof a readily. fusnb[u
clay or silt. (ASTM C 242-72) v , ,

Slip process. See “Process, . wel. ' - /

Stip-resistant tile. Tile that has greater slip-resistant chayac-
teristics due to an abrasm, admixture, abrasive pa‘/lrclcs
in the surface, or grooves or patterns in the surface

Shp (slurry). A suspension of ceramic material m liquid.
(ASTM C 242.72)

S‘gl cut. Description of a tile that has been cut to ﬁt dround

- ° " pipes or switch boxes. This tile is usually n the shape of

the letter H or the letter L.
Slush coat. A pure coat of a very soft copéi/stcncy.-Thls also
s called a slurry coar. %

Soap, neutral. A soap recommendc/ér clcamng tiled sur-
faces. It should be ncither acidi€ nor alkalin.

Soapmg tile. The method of app ng asoapy filin to newly
tiled walls to protect them from paint and plaster during
construction. (TCA) ‘o

Svldier course. Oblong tile laid with the long side vertical
and all joints in alignment. ~

Solid casting. See Casting, solid. .«

Spacing mix. A dry or dampened mixture of one part port-
land cement and one part extra-fine sand. This mix is
used as filler in the joints of ‘mounted ceramic mosaic
tiles to kcep them evenly spaced during installation.

Special-purpose tile. A tile, cither glazed or unglazed, made
to have specnﬁc ph)SncaI design or appearance character- ,
istics, such as size, thickness, shape, color,.or decoration,

~keys or lugs on backs or sides, arid special resistarice to
staining, frost, alkalies, acids, thermal shock, physical

erties. (ASTM C 242-72)

impact, high coefﬁc??: of friction, or electrical prop- .

Sprtour.- A glaze defect
the decorating kiln, dug to evolution of minute gas bub-
bles from the body or\glme (ASTM C 242-72)

Splash talls. The walls of a tile drainboard or bathtub.
Splu L cut. An |mpropcr L cut that is made by splitting a
. tllg,gnstead of cutting it.
N $Sp“’u Small plcccs of tile placed on a wall or ﬂoor surface

SR,

to align the screeds’or sctting bed. Spots- of castmg\plas-
ter also may be used. P

Slatl\mg tile. A method of installation whercb) glazcd tiles,
are.placed on the wall so that they are in direct contact
with .the adjacent tiles. The width of the joints is not
maintained by the use of string or other means. The tiles
May be set with either stralght or broken joints. (TCA)

Standard-grade ceramic ule nghest grade of all"types of
ceramic tile.

Steatite porcelain. A vitreous ceramic whiteware for techni-
cal application in which magnesium metasilicate (MgO
Si0y) is the essential crystalline phase. (ASIM C 242-72)

Steatite tale. Massive talc or the pulverized prod uct thereof
having the gcneriQ formula 3 Mg04Si0;'H,0. (ASTM
C 242.72) .

Steatite whiteware. A ceramic whiteware in which ‘mag-
nestum metasilicat ngMgO Si0z) is the essential crystal-
lme*-«phaSe (ASTM C 242-72)

I,
°

f the pinhole type developed in '

Steel square. One of the most important tilesettmg tools.
_ The large arm of the square is 2 inches (5.1 centimetres)
wide and 24 inches (61 centimetres) long and is called the
b6dy or blade. The smaller arm is at a 90-degrec angle to
the blade and is 15 indhes (3.8 centimetres) wyde and 16
inches (40.6 centimetres) long: it is called the tongue. The
pomt where the outside ‘edges of the blade and tongue
join 15 called the heel. The surface with the manufactur-
er's name is called the face, the opposite surface is salled
the back.

Stoned. Use of a Carborundum stone to climinate the
jagged and flaked edges, which result from_cutting.
Stoneware. A vitreous of semivitgeous ceramic ware of fine
texture, made primarily from nonrefractory fire clay.

(ASTM C 242-72) "\

/

/

Story pole. Sce Lavout siick. .
Straightedge. A sttaight piece of lumber that is used to rod
mortar and te align tile. ™

Straight joint. The usual stylé of laying tile where all the
joints are in alignment.

Stretcher. Trim shapes of tile between trim angles.

Striking joints. A process of remdving excessive grout from
the joints by wiping with a sponge or cloth ot scraping
with a curved instrument. fTCA)

Structural defects. Cracks or ldmmdtlons in t}}c body of the

. ‘tile which detract from the aesthetic appeafances-and. or
~ the stfuctural soundness of the tile instalfation.

Substrate. The undcrl)mg support . for thg ceramic tile
installation.

Tahe-off person. Someone who can read blu
famuliar with the specifications. This person ma
ings of special details concerning the tilework after gath-
ering the necessary mformdtlon and then estimates the
labor, materials, tile quantities, and spccmlt m shapes
needed to complete the job.

Tapping tile. An inspection tcchmquc whereby a ¢oin, key,

. or other small metallic object is ‘tappéd against an
installed tile to determine by sound wjfether the tile is
completely bonded, to its- l& king. Tijesetters often_gap
the tile with a pointing tro gl to detérmine that a good
hond has been achieved. (I{.‘A)

Terra cotta. Hard baked clayware,. Mmcluding tile, of vari-
.able color, averaging reddish red-yellow in hue and of
high saturation. (CTH) ™ \

Terra sigillata. A porous, red t&):warc charactcnzcd by

embossed decorations of the'same color and a satin-like

unglazed Surface.” Originatéd
(ASTM C %42-72)

Terrazzov ule A terrazzo sujface, on a pprtland cement and
sand body, made’by a nfixtyge of marble chips and port-
land cement and usua ly ground smooth. (CThH

Tesseéra. tesserae. A small chip of glass or marble’ used in
mosaic formatwns T A -

Testing, of ceraniic ulf. The. act of dctcrmmmg whether
ceramic tiles are ceptable Sce Physical properues of
ceramic tile. o

_Thin-set. A term uged o descrlbc the bondmg of the tile
with suitable materials apphcd approximately % inch

. (0 3 centimetre) thick. Sce dlSO Dry-Set mortar,

T:e wire. The 18- aUge galvanized \glrc used in construction

work

n tthshynd of Samos.
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Tile. A ceramic surfacing unit. usualiy relatively thin in
relation to facial area-and made from clay or a mixture
of clay and other ceramic materials. The body of the tile
has either a glazed or unglazed face and is fired above
red heat in the course of manufacture to a temperature
sufficiently high to produce specific physical properties
and-chagacteristics:”(ASTM C 242-72) .  °

= Tile assgiblies. See Moi i .

Tile cutter. One of th mgst efficient and economical tools
in the tilesetting frade.NA popular model is the hand-
drawn’ tile cuttipf board\that is adjustable, -

« <Tile. mounted.
-bonded togeser po facilitate handling. (TCA)
Bdck-mouutled tile. Mounted tile with perforated paper,
- fiber mesh, or other suitable bonding material applied
& : to the backs or edges of the tile so that a relatively
large proportion. of tile arca is exposed to the setting
bed. ° .

. Face-mounted tile. Mounted tile with paper applied to
the faces of the tile. The water-soluble adhesive can be
removed casily prior to grouting of the joints,

"Titania porcelain. A vitreous ¢eramic whiteware for techni-
cal application in which titania (TiO,),is the ‘essential

Jialline phase. (ASTM C 242-72)

: “

P
[iid

-

Titania 'hiteu;are. Any geramic whiteware in which titania .

(TiOy)
12
Trammel bar\An casily constructed” but accurate layout -
tool. It is used to erect perpendicular lines and to bisect
angles. Thetilesetter can make’a trammel Bar from a

\ stick of a size that is suitable for the particular job.

the essential crystalline phases (ASTMC 242-

i

, @ bases, caps, corners, moldings, and angles. These
-+ units are used to complete an installation. (ASTM C

242-72) .
s Underglaze decoration. See Decoration, underglaze.
Unglazed paver tile. See Paver tile. o
Unglazed quarry tile: See Quarry tile. o

Unglazed tile. A hard, dense tile of homogeneous composi-
tion throughout, deriving color and texture from the
materials that make up thebody. The colors and charac-
teristies’ of the tile arc determined by the materials used
in the body, the method of manufacture, and the thermal
treatment. (ASTM C 242-72)

Vellum glaze. A semimat glaze with a satin-likcvappear-

o ance. (ASTM C 242-72) A
* Vertical, broken joint. Style of laying tile with cacf{ vettical
iy row of tile «offsct for half its length. ‘

“ Vitreous slip. A slip coating matured on a cerarhic body,
producing a vitrified surface. (ASTM C 242-72)

es assembled into units or sheets and —

Triggmers. Units of various shapes consisting of suth items .

' Vitreous (vitrified). THAt degree of vitrification evidenced
by low water absorption. (See also Impervious; Nonvit-
reous; and Semivitreous.) (ASTM C 242-7)

NOTE The werm vitreous gencraily signifies less than 05 percent
absorption, except for floor and wall tles and low-voltage electrical
porcelains. which are considered vifreous up to 3 percent water absorp- <
tion.

%

Vitrification. The progressive reduction in porosity ]

" ccramic composition as a result. of-heat=tFéatment.
(ASTM C 242-72) / =~
Vitrification ramge. The mafuring range of a vitreous body..
(ASTM'C 242-72) . .
‘Wall tile. A glazed tile with a body that is suitable for
interior use and that is usually nonvitrcous. The tile is
not expected.to withstand excessive impact nor be sub-
jected to freezing and thawing coneftions. :
Water level. A picce of clear plastic hose % to % inch (1.0 to
1.3 centimetres) in diameter.and usually about SQfeet (15
metres) in length. It is filled with water, from which all
air must be removed. Air bubbles in the hose compress
when the level is used. « ; . e
= Waterproof membrane. A membrane, usually made of
built-up roofing, te provide a positive waterproof floor
over the substrate, ‘which is to receive a tile installation
using a wire-reinforced mortar bed. (CFI)
Wer arvgs. Interior or exterior tiled areasSubject to period-
ic or constant wetting. Examples: showers, sunken tubs,
pools, exferior walls, roofs, exterior paving, and interior
floors. (CTI) \
Wert pressing. See Presying, wet. -
Wet process. See Process. wet. .
Whiting. Calcium carbongte powder of high purity. (ASTM
- C242-72 ) A : ‘ ’
Wood floaf. A tool that can be used in place of the flat v
trowel for floating mortar. It is good for smoothing
small irregularities left on the mortar bed, working the .
surface of the mortar before troweling on the pure coat,
or compacting floor and deck mortar. ' ¥
Wrinkled sheets. Pertaining to ceramic mosaics mounted
on paper. This condition results from rough handling in
shipmcpt. ‘ '

Yellow ware. A yellow scmivitreous ware or an carthen-
ware with a colorless clear glaze. (ASTM C 242-72)
Zircon porcelaig. A vitreous ceramic whiteware for techni-
" cal application in which zircon (ZrOy SiOs) is the essen-

tial crystalline phase. (ASTM C 242-72) -~
Zircon whiteware. Any ceramic whiteware in which zircon
(ZrOxSi0y) is the essential crystalline phase. (ASTM C

242-72) o~
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; Books for Each Ap,prentic\e

American Nanonal Standard Specifications Book (Lat-,

est edition). Contains all installation and material
specifications and standards. New York: Tile Coun-
cl of America, Inc. (Orders to Ceramic Tile Insti-
tute,"700 North Vlr[,ll Ave., Los Angeles, CA 90029.
$3.)

American ,\_allunul Standard Specificanons for Ce-
ramic Tile (ANSI A137.1-1980). (Latest edition).
New York: Tile Council of America, Inec. (Orders
to Ceramic Tile Institute, 700 ®vorth Virgil Ave®
l.os Angeles, CA 90029. $3.00.)

Hobbs, Glen M,, and James McKinney. Practical

Mathematics (Thlrd edition). Chicago. American

Technical Society, 1973. (Orders to American Tech-
nical Publishers,In#., 12235 South Laramie Ave.,
Alsip, I1. 60658. Separate chapter pamphlets of the
second edition of Practical Mathematics also are
available fronf the publisher.)

Introduciion to Apprenticeship (Workbook and-Test-
bogk). Sacramento: Californja State Department
of Education, Revised 1973. (Orders to California
State Department of Education, P.O. Box 271,
Sacramento, CA_ 9580@%%(:@%{)

Sundberg, E. W. Bulling TraNes Blueprint Reading —
Part I, Fundamentals (FiTth edition, revised). Chi-
cago. Amcncan Technical Society, 1972. (Orders to
American Technical Publishers, Inc., 12235 South
Laramie Ave.. Alsip, L. 60658. N

Tilesetting (Workbook and Testbook). Sacramento.

California ,State Department of Education, 198].
. ~

1

(Orders to California State Department of Educa-

tion, P.O. Box 271, Sacramento, CA 95802. Price
4

available on rcqucsl) o

Books for the Classroom Library

American Nauonal Swaridard ANST A10-20- 1977 (Lat-
est edition). %fcl) requirements for ceramic tile,
terrazzo, and marble work. (Orders to Ceramic
Tile Institute, 700 North Virgil Ave., Los Angeles,
CA 90029. $4.50.)

Construction Safet)

Orders (Latest edition). San

Francisco: Californid "State Department of Indus- .

\ trial Relations, Division of Industrial Safety. (Orders
to Department of General Services, Publications
Section, P.O.-Box 20191,
$1.25.)

Handbook for Ceranuc Tile Installgion (Latest edi-
tion). THe Council of Amcrica.)hc. (Orders to
Ceramic Tile Institute, 700 North Virgil Ave.,
Angeles, CA 90029. $1.)° _

Standard  Spedificanion for Installution of Ceramic
Tile with Water Resistamt Organic Adhe sivgs (CTI-
R4-101-62) (Latest edition). Los Angeles. Geramic
Tile Institute. (Ordcrs to Ceramic Tile Institfite, 700
North Vnr;,ll Ave.,, Los Angeles, CA 90029. No
charge.) ’

Standard Spedifications for the Installation: of Tile-
Lined Shover Receptors (CTI-R8-103-62) (Latest
edition). Los Angeles: Ceramic Tile Institute. (Orders
to Ceramic Tile Institute; 700 North Virgil Ave.,

3 Lo§ Angclcs_,ﬂgl/’} 90029. No charge.) -
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