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ABSTRACT : ' °

This course, for individualized or group instruction
on ceramic tile setting, was developed from military sources for-use
in vocational educationy The “ourse provides students with skills in
mortar preparation, surf#¥e preparation, tile layout planning, tile
setting, tile ‘cutting, .and the grputing of tile jaints. 'Both theory
and shop assignments’ are included with the course materials. The
materials are organized into two units. Unit 1, the introduction,
covers safety. Unit.2, on ceramic, tile setting, contains the -~
following two sections coveriiig 30 hours ‘of class and shop time:
mortar mixing and ceramic ‘tile, and cerafic ,tile instaliation. - -
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MILITARY CURRICULUM MATERIALS ("’ -
The military-developed curriculum materials in this course
package were selected by the Ngtional-Center for Research in
Vocational Education Military Curriculuy Project for dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpose of
disseminating these courses was to make curriculum materials
daveloped by the military more accessible to vocatlonal’

'educators in the civilian sett.mg

Y

The course materials were aoqulred, _evaluated by project
staff and practitioners in the field, and prepared for
dissemination. Materials which were specific to the military
were deleted, copyrighted materials were either omitted or appro-
val for thelr use was obtgined. These course packages contaln
curriculum reSou.rce tMaterials which can be adapted to support
vocational, instruction ‘and curriculum development.

!




T s

Military Currlculum
| Matenals for
/" Vocational and
Technica‘l Education

4

- . "
iy, e -
PR R Shaac™
e -

Sl
St
s,

The National Center
Mission Statement

N R DI RN APt W Mpp e biiagiein A o 0, \Pagitont s ..-I.....-A‘I."I
TR T sy
H .

SSOT 98V (Wi} s02

OLZEY 0 Snawnio) « BO0Y AURN OBEL- Airianun) 18IS WD Sul

-

Y3IN3D TYNOLLVN 3HL

Information and Field
mrwrcu; Dwr xon

The National Center for Research in .
Vocational Education’s mnss;on is to increase
_the ability of diverse agenicies, institutions,
“and organizations to solve_educational prob-
lems relating to individual career planning,
preparation, and progression. The National’
Center fulfills its mission by:
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¢ Developing educatlonal programs and
products’

. Evaluatmg mdlwdual program needs
and outcomes

. lnstallmg educational pro ram sand
products

.

¢ Operating information sygfems and

) services . .

. Conductlng leadership dgvelopmentt and
training programs f

FOR FURTHER lNFORMATJON ABOUT
. Military Curriculum Materials
WRIT& OR CALL N
- Program Information Offices
i - The National Center for Research in Vocatvonal
4 Education
The Ohio State Umversity
1960 Kenny Road, Columbus, Ohio 43210 .
"Telephone: 614/486-3655 or Toll Free 800/ : - 3 QRO
848-4815 within the contifiental 1J.S. ' o C RN %‘“
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)What‘ Materials

Are Available?

e

o u

an activity to increase the accessibility of
military-developed curriculum materials to
vocational and technical educators.-

This projéct, fynded by the U.S. Office of
Education,
acquisition of curriculum materials in print
form from the Coast Guard, Air Force
Army, Marine Corps and Navy. - L

Access-+td mlJltary curriculuns materials s«
provided through 4 “Joint Memorandum of .
Understanding’’ between’the U.S. Office of
Education and the Department of Defense.

—

The acquired materials dre reviewed by staff

. .and subject matter specialists,” and courses

‘deemed applicable to vocational and tech-
*nical education are selected for dissemination.
. . > * S ‘
The National Center for Researchiin
" Vocational Education is the U.S. Office of
Education’s designated representative to
acquire the materials arid conduct the project

.

activities. - T )
. i . -
- Project Staff . : e . e

"

WesleyE Budke, Ph.D., Dtrector .
National Center Cleannghouse —_

Shirley A. Chase, Ph.D.

= ‘!’roject Director TS . e, e
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One hundred twenty courses on microfiche
(thirteen in paper form) ang descrlptlons of
each have been.provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation. "

Course materials include programmed -
instruction, curriculun outlines, instructdr
juides, student workbooks apd technical
manuals. . ‘ '

The *120 eourses represent the following
sixteen vo8ational subject areas:

Agrlcuyure Food Service*
> Aviation Health = ° .
_ Building & Heating & Air ,
Construgction Conditioning
Trades, Machine Shop
Clerical =~ ., -Management &
Occupations Supervision )

Meteorology &
Navigation ~

Communications
Drafting ...
Electronics.’”
.* - Engine Mechanics
The number of courses and the subject areas
represepted will expand as additional mate- ,
rials with applitation to vocational and ,
technigal education are identified and selected

for dissemination. ‘-
R .
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Contact the Curriculum Coordina.y.%rLCente
in your region for information op
materials {e.g., availability and cosg). They.
will respond to your request directly or refer
ctional materials agency

you to an inst
closer to you.
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+ Course Description . - v s
. i >
Students cdrﬁpleting this short course wl}l be trained in mortar preparation, surface preparation, tike tayout planning, ule setung, tile cutting, and the
grouting of tile joints. N ‘

.
\

- » . "
Both theory and shop assignments are included with the course materials. The materials are organized into two umits. The first section of the first .
unit is not suitable for vocational programs. This sectiggxéeals with the military chain of gommand and reporting procedures ahd was deleted. The
‘remaining three sections are suitable, : . ’

Unit 1.1 - Introduction contains a thirty mum.;te section on safety. No shop time s required.
Unit 1.2 = Caramic Tiie Setting contains the following two sections covering 30 hours of class and shop time.
FN . N . P
7 L21 - Mortar Mixing and Ceramic Tile (3 hours class‘ifstruction, 7 hours shop) ? ‘
122, - Ceramic Tild\Installation (3 hours clggsnstruction, 17 hours shop)’

* Instructors’ guidds are prepared for each section describing instructional materials, instructionat aids, terrminal and enabling abjectives, criterion tests
and homework assignments. ' Each section includes an outline of instruction, instructor activities and student actvities. Four job sheets are prepared
to accompany the last two sections. These involve a list of the tools, equipment, and-materials needed for the assignment and a hst of procedures. .

The text is chapter 14 of a Navy train'mg thanual, Builder 3 & 2. NAVPERS 10648-F. This text material 1s provided. Four commercial references are

given to supplement the course material. A list of course tools,o'qulpment, and matenals is provided as well as a fist of training aids and devices and
teacher prepared matenals needed.

“ The following audio-visual support mate.rials are recommended but not provided: Y . .
. - . hd L
A . - v
The Gift of Life (GIF-001—18 min.) > ¢ R
Lathe and Plaster (American Gypsum Company—22 min.) ;
How to Get*Better Clay Tile Instaliation (Tile Council of America=16 mun.)
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TITLE PAGE

TITLE: SPECTAL CONSTRUCTION BATTALION TRAINING OOURSE 167. 1

GOURSE NUMBER: SCBT 167.1

COURSE LENGTH: .32 ‘HOUES. . 6. .
TAUGHT AT: Naval ConstrCutioq Training Center, Port’ Eneneme, California
‘ 93043 - .

’ v
.

( Naval Construction Training Center, Gulfport, Mississippi

39501 _ X
CLASS CAPACITY: Normal: 12 B
N Maximum::+ 16 - ., N a,
v Minimum: 8 \ ]
INSTRUCTOR REQUIREMENTS PER CLASS: Class . 16/1 . )
Pract: 8/1

COURSE CURRICULUM MODEL MANAGER. Naval Construction Training Center, ‘
Port Hueneme, California 93043

CURRICULUM conmoi:‘. Chief of Navah,Technical Training

(RUOTA MANAGEMENT. AUTHORITY: School at which taught.

»

QUOTA CONTROL: School at which taught. ° .

APPROVAL/IMPLEMENTAIION DATE: - When approved by Chief of Naval Technical
Training. -~ L .
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’
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Instructor guides (I.G.'s) are‘provided for ‘each topic.

They

include supporting instructional material ‘and aids identlfled?by the
topic number and a letter-code designation.
"I.G.'s are as follows:

Assignment Sheet

The letter codes used in

o ¢

p " AS - PE - Performance Evaluation
CN - Class Notes PI - Programmed Instruction
- DS - Diagram Sheet PS - Problem Sheet
- EG - Evaluatior Guide PT - Practical Test
o FT - Final Tegt T - Test }
* %%~ IS - Information Sheet TR - Transparency
JS - Job Sheet WS - Work Sheet
0S - Operation Sheet *

1. Topic of lesson
. - 2, Average‘time'in periéds\(class and practical)
' 3. Instructional ?gterlals such as texts, refereﬂses,
. equipment, tools, training aids, etc.
4. Inst?Shtional materials such as job sheets, handouts; etc,
‘ \2. Tgrminal and enabling objectives. .
6. Critetion Test

4

The instructor guides are intended to be used as master lesson

plan$, but subject however to personalization by the individual instructor.
The instructor should study and refer to the ldsting of references,

and-aids given in the appropriate enclayed annex when annotating the

instructor guides.

,The first page of eagh instruq&gr guide contains the following
functional information:

Homework assignment

materials

The,second page is the "Outline of Instruction" page whereby é&ach - ,
1nstructor will develop an appropriate introductiod for each topic that .
will:. (1) create interest; (2) show the value of the topic to the student;
(3) relate the. topic to previous and future topics in the course; and
(4) communicate the learning objectives to the student. Well prepared
i lesson introductions can provide direction for student motlvatlon and

establish readiness for learning. ’

. ©
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The pages that follow the "Information" and "Outliné of Instruction'
pages 1s the body of the instruction guide. The pages are divided into
three columns: the column on the left includes the outlines of
instruction required by the objectives of the.lesson; the center column -
is for listing instructor activity that corresponds to the particular
portion of the, lesson; and the right hand column contains student’
activity that corresponds to: the particular portion of the lesson.

Instructor creativity in designing learning-eXercises, techniques

" and ‘training aids to meet course objectives can enhance the lesson and

should be utilized and noted in the appropriate column. In additionm,
student comments pertaining to updating, additioms, deletioms, etc.,
to the lesson should be encograged and noted for continual revision of

"the lesson. .
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COURSE DATA PAGE ‘

COYRSE MISSION: To train selected huilders and builder strikers in
mortar preparation,’ surface preparation, tile layout planning, tile
setting, tile cutting and the grouting of tile joints. ’
PERSONNEL AND RATING ELIGIBLE: E-2 thru E-4.

OBLIGATED SERVIGE: Noae

NEC EARNED: N/A

PHYSICAL REQUIREMENTS: N/A . . ]

‘ »
. .

SECURITY CLEARANCE REQUIRED: None
PREREQUISITE TRAINING AND/OR BASIC BATTERY TEST SCORE REQUIRED: None
RELATED TRAINING: None '
FOLLOW-UP TRAINING: None

GRADING WEIGHT FACTORS: Performance of tasks throughout tﬁe course will
be strictly on a go/no go basis. , .

[y
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Lo T OUTLINE OF INSTRUCTION

o

Unit 1.1 S - CLASS
Introduction

Orientation

Safety

Unit 1.2
Ceramic Tile Setting

Mortar Mixing and Ceramic Tile
Setting Surface
L}

Ceramic Tile Installatiom

v

% Total Periods Classroom: 8

* Total Periods Practical: 24
Total Hours for Course: - 32°
“Total weeks for course: , -~ 1 Week

* >Each‘period of instruction represents 60 minutes of actual inacructioﬁjf“

-

“

* .
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OUTLINE OF TRAINING %BJECTIVES
Unit 1.1 INTRODUCTION ’ - ‘ © .- Contact Hours: 2

Terminal Objectives: Upon completion of this unit the student will have. °
reported to Bullder School, received the school's orientation and. safety
procedures required to complete the assigned course of instruction as a
SCBT student. ' ’ :

° ~
-

Topic 1.1)1 ORIENTATION - . Contact: Hours: 1.5
. Enabling"Objectives: Upon completion of this topic the stuﬁent will have

reported for the course and answered questions pertaining to key points

on the organization, mission and regulations of NAVCONSTRACEN.

Y -

«Topic 1.1.2 SAFETY . "Contact Hours: .5

Enabling Objectives: Upon completion of this topic the student will be
able to report accidents of fire, and state the safety practices that
will be enforced in the school.

-~

“Unit 1.2 CERAMIC TILE SETTING Contact Hours: 30

Terminal Objectives: U;on completion of this unit the student will have.
completed a ceramic tile projecﬁ involving mortar preparation, surface
preparation, tile layouit planning, tile setting, tile cutting and the ,
grouting of tile joints. Procedures, standards”and conditions for all
work will be set forth in the enabling objectives of individual topics.
% < o
Topic 1.2.1 MORTAR MIXING AND CERAMIC TILE <*  Contact Hours: 10
SURFACE PREPARATION .
\ Enabling Objectives: Upon completion of this topic the student will bBe
# able to mix mortar by hand and by using the 6 cubic foot mortar mixer, and
.prépare a concrete masonry wall to receive ceramic tile.' All work is to
be done by following procedures in accordance with Job Sheet SCBT 167.1
BU JS' 1.2.1.1, Mortar Mixing by Hand, SCBT 167.1 BU JS 1.2.1.2, Operating
"~ the 6 cubic foot Mortar Mixer and SCBT 167.1 BU JS 1.2.1.3, Tile Setting
Bed Application. The mixed mortar must have the consistency required to be
applied to masonry surface, and the prepared tile setting bed surfacé
must be smooth and plumb to 1/8 of an inch. Required job sheets will be
provided for student use. .

*

- v

- Topic 1.2.é CERAMIC TILE INSTALLATION Contact Hours: 20

Enabling Objectives: Upon completion of this topic the student will Be
able to install ceramic tile (field tile, base tile, cap tile, inside
corner tile and quarry tile).over plaster, sheet rock, wood and concrete
masonry wall surfaces with appropriate tile adhesive, lay out for tile
setting and grout the tile project ‘by following job sheet procedure. The
completed ceramic tile project must be level, plumb, each-tile-must pe-
individually seated, tile spacing will be within 1/16" of lug spacing

and the tile grout must be without void. Job Sheet SCBT 167.1, 1.2.2.1 .
Installing Ceramic Tile, will be provided for student use. T

r - <t
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TEXTS ..
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N » 3 &7,
. °. REFERENCES . R .
\, 13 ‘Y N N N
R ‘*Pl.astering Skills and Practiree.ngrand and ‘Hartsel, American
' +«  Techaical Society. ‘
* "2. Handbook for Ceramic Tile Iﬁstaliation,' Tile Cbuncil.Of America.
. \ .
‘. 3. Glazed Ceramic Tile, No. 105 15M-7/75, Standard Brand Paint Company,
Ine,
4. Complete Do-it-Yourself Manual, Reader's Diges!. . \
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TOOLS, 'Eqmnzmr -AND MATERIAL
TOOLS: ’ . A
1. Measuring Tape.
2. Trowel Pointing -
3. Level, hand

4. Tile cutter ; ~

.5. Tile nipper - °s ,

6. Squeegee’

7. ‘Sponge. .

8. -Joint str;k%Pg t;ol

9. Beating block Vo

10.; Notched trowel

,11. Bucket

12. Shovel, flat nose., :

!
7

13. Trowel, plascéring N

14. Hawk
/-"

15. Darby .o . .
_16. Straight edge .~ -

17. Rake

-

18. Measuring box, 1 cubic foot

LS

19. Float, wood » o

/ EQUIPMENT: ‘

-

. 11 Mortar boat. '
. o
2. Mortar box '
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To'éls, quﬁrmwr AND MATERIALS. (CONT'D).

. 3." 6 cubic foot mortar mixer

s -
v

4., Georgia buggy. S

@ @
MATERIALS ? R

d -

10 Sand . ) N o ,'-.‘;: . ," &
) ¢ , :a P
2. Lime | - ) .
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' - - ANNEX 1V
A # . o N
. TRAINING AIDS AND DEVICES: * ‘
Films: . .
X 1. Lath and Plaster (22 min.) f'}Aunar:it:.aﬁ Gypsum Company.
~ -
N B . B .
Slide Presentation: RS
N R b
2, How to get Better C le Installation(16 min.) Tile
: e . Council of America. :
. # Locally Prepared Material: ’
L. ' . ) < T
* 1. Display Board.
Aa. "Teramic Tile set on water-résistant drywall with exposed portion
0 " on the surface. s
n 2. Job Sheets. i . 4
a: SCBT 167.1 BU.JS .2.1.1 Mortar Mixing by Hand.
, By SCBT 167.1 BU JS 1.2.1.2 Operating the 6. cibic foot Mortar Mixer.
i ! . )
, _ c. SCBT 167.1 BU JS 1.2.1.3 Tile Setting Bed Application.
! s 'Y : ’ . "
o d. SCBT 167.1 BU J5,1.3:2.1 -Installing Ceramic Tile -,
. R R . *
3. ‘Samples. ’ R o, »
o : a. Tiles. - S\
N ° ~ “ ,_1 . e
) (1) Glazed wall
\ -
~ (2) Quarry ‘ N )
(a) Waxed '
(b) Non-waxed. .
L d * /' .
v (3) Mosiac ' *
. (2) Paper backing. =
. (b)' Outside corner. * »
3 - -
_ -7 (¢) Rubber-backing.
@ . ’ ,
- . ' ' A-TV-1




o ° °
U o / |
. ‘, . . . /é 7
? Locally Prepared Materials: (Cont'd) / . > ~
s . e , ,-. , .
- bs Common, varities of tiles: ) ’ N
’ . - . * - - '
. ’ (1 \Eie;d . U o, : "
- . (2) Outside cerner
- ?
o1 _~(3) 'Inside cormer ., T - ’ ) .

- ’ vV (8) Ca
. ()'p ) x )

g . )
(5) Base -/ .
. . : o " - . P
. *  ¢. Tools. . . . . / .

T . (1) Havk . . ’

" i »+. (2) Darby : - - \

@ -

, » ~ < ~
Lo . (5) Tile cutter =~ °*
. N - . ) .
. < (6) Tile nipper - ! X : .
, 3) lle nipper . . = s o a? -
: . -t \ ~
(7) Squeegee . K - R »
N . .. .- . o
-t _ (8) Sponge T .~ ~ '
~ 4. _(9) Joint striking tool ™ T
. R -l
Y. " (10) -Beating block .
G (a) Ceramic tile, . .
. L3 : e S _
- , ) (b), Quarry 'J‘:loorJ t:'ilg . . .
(11) Notched trowel . -
¢ ~— ‘ . . hd -
e T, . (12) Pointing trowel - - , N .
- IR '(;3) Pldstering trowel . - o ;
. X . T e ) o
. . . - : * .
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o . v - . — ,
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(3) . Rake SR TP ' : po ot .
. (&) Straight edge . T . . ) -
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Training Aids Egyipﬁentg

14 mm projectar.

Slide projector

Tape player

Mowie screen




« ANNEX VI

MASTER SCHEDULE

~

FIRST WEEK

)

- [ 4
fopIC NO. TYPE  PERIOD  TITLE.

FIRST DAY’ . -

—

Orientation
Safety ' .
Mortar Mixing and Ceramic Tile
Setting Surface -

* Ceramic Tile Installation

w

wNowmESswWwNhNKE
. L)

SECOND DAY

Mortar Mixing and Ceramic Tile
Setting Surface.

)

Mortar Mixing and Ceramic
Setting Surface
Ceramic Tile Installation

-

T

Mortar*Mixing and Ceramic Tile
Setting Surface
Ceramic Tile Ingtallation

- ¢




FTRST WEEK (CONT'D)

RATIO

TITL

PERIOD

TYPE

TOPIC NOV

FIFTH DAY

8/1

Ceramic Tile Installation
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| . ‘ MODIFICATIONS
Zuhibttr Buid
/.0 ] of this publication has (have) been deleted in

adapting this material for inclusion in the "Trial Img}emenﬁétion of a

Model System to Provide Military Curriculum Materials for Use in Vocational

[

and Technical Education.' Deleted material involves extensive use of

military §orma,’procedures, systems, etc. and was not considered appropriate

for use in vocational and technical education. -
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- , SCBT 167.1 BU IG 1.1.2 }~Ez,/

. a

. - - NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043 -
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 167.1

Classificatfon: Unclassified

Topic: Safety & Terminal Objective: Upon completion of this unit the
' - student will have reported to Builder School, received
Average Time: 0.5 Periods (Class) the school orientation and safety procedures required to
\ complete the assigned course of instruction as a SCBT
Instructional Materiadis: , Sstudent. ‘
Texts: None. ' Enabling Objectives: Upon completion of this topic the
student will be able to report accidents or fire, and
References: . state the safety practfces that will be enforced in the,
: school.

1. NAVCONSTRACENINST 5400.4, (current series) :
"Organization Manual of NAVCONSTRACEN". Criterion Test: The student will answer orally
specific questions pertaining to the method of reporting
2. "Safety Practices for Shore Activities”, ~ and fighting fires as established by NAVCONSTRACEN

NAVMAT P5100, (Jan 1973). and CBC regulations, .and-will conform to the safety
° . policies for the duration of shis assignment to Builder
Tools, Equipment and*Materials None. School® &
’ \ t Ii
Training Aida and Devices. : . Homework: None. - - :
1. Film. .
* -

_a. GIF-001, "The Gift of Life", (18 min.).

4

Training Aids Equipment:

1ti 16mm.movie projector : + . e . . . .
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QUTLINE OF INSTRUCTION
-

Introduction to the Lesson:

A. Establish contact.

1.
2.

. iopic: Safety. /

B. Establish readiness.

1. Purpose.

2. Assignment. - . .
cl Bataglish effect. ‘ .

1. Value. b

D. Overview. [

1.

a. Pass course.

b. Perform better oR the job. i
-

You will be able to answer orally specific
questions related to the methods of reporting
and fighting fires as established by
NAVCONSTRACEN and CBC regulations and conform
to the safety practices that will be enforced
in this school. *

Ask questions. -

que notes.

£

INSTRUCTOR ACTIVITY
f.. 1

‘'I.A. Iptréduce self and topic.

I.i. Motivate student.

v

~

1.C. Bring out need and value
of material being presented.

-

0. Stdte learning objectives.

1. State information and
materials necessary to guide
student.

-

D2

SCBT 167.1 BU IG 1.1.2
STUDENT ACTIVITY

&




.

v 1. Reporting accidents.. -

3.' Field safety.

a.

b. Discusssfilm highiigﬁts.

r

. Reporting fires.

OUTLIME OF INSTRUCTION 1
- Presentation: CoY '
. L XY
A. Safety,., e {

Class safety man.
Instructor. ‘
School director., . ° ' -
First aid.ﬁhen ;pp;opriate.
—Jt

Evacuation routes. i

~

safety.

Fighting fiie.

~N
-

Show film: GIF-001, “"The Gift ofLife."

-
s

LI
3
.

/

o

(1) Location of e*tinguishérs?ﬁ%

SCBT 167.1 BU IG 1.1.2
STUDENT ACTIVITY

~ INSTRUCTOR ACTIVITY

l.a. Pick safety mand ;nd
explain job.

A.3. Introduce film. .

7 a. Diséussokey.pointg
to look for.

bol Show film. .

3.b. Lead discussion.
1. Ask questions.®

| .2.‘ Stress safety.

3.b. -Participate in s
, discussion - ask )
questions as necessary.”

b

1

ey




' o R - : e SCBT 167.1 BU /IR 1.1.2
- OUTLINE OF INSTRUCTION . T _ "+ INSTRUCTOR ACTIVITY ~ - STUDENT ACTIVITY

3 . . N -
o

.

ITII. Application: .. o

< A. Discussion. o ' S % III.A, * Questions to be 'III.A. Answer and ask .
. developed by the instructor. questions. -

' .
~— .
. - o

IV. - Summary: S . ‘ C

(-

. \ . [~

1 * . .
) . . L. . . & ; .
B &A . "~ Safety. . _ . . ] ) .

I

- sl Reporting accideg',fé. ‘e ’ s . : . . T, o
2. Fire safety.. = ., " ‘ : : LT . -
. . ” i . \ . A ¥

s . 3. Field safety. CL. s .

V.. Test: . ’ : . : .
g, / .

-+ A. None. . . © -
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o . . < ‘ SCBT 167.. B0 .7 ....i - "%
» f 3 . . . ’ ¢ Y .
R .o NAVAL CONSTRUCTION TRAINING CENTER —
: . : PORT HUENEME, CALIFORNIA 93043 3
-~ RN _SPECIAL CONSTRUCTION -BATTALION TRAINING ‘COURSE (SCBT) 167.1
v T Classification: Unclassified /‘/
Topic: Mortar Mixing and Ceramic Tile Terminaf Objective: Upon completion of this unit the *
Setting Surface. i student will have completed a ceramic tile project in-
R “s A ' : iwolving mortar preparation, surface preparation, tile
A Average Time: 3 Periods (Class) 7 Periods (Pract) laybut plgnning, tile setting, tile cutting and the - ™ -
. - . e grouting of tile joints. Procedure, standards and
- Instructional Materials: ) v condition for all work will be set forth in the én-
- s - abling objectives of individual topies.
- . . A. Texts: 2
© s e Enabling Objectives: Upon completion of this- topic the

1. Builder 3 & 2, NAVPERS 10648-F, Chapter 14,

student will be able to mix mortar by hand and by using
the 6 cubic foot mortar mixer, and prepare a concrete

g

B. References: / r masonry wall to receiye ceramic tile. All work is to be
i , . o done by following procedures in accordance with Job
) 1. Plastering Skills and Practices, Sheets SCBT 167.1 BU JS 1.2.1.4., Mortar Mixing by Hand.
- . Branden and Hartsel, American Technical SCBT 167.1 BU JS 1.2.1.2, Operating ‘the 6 Cubic Foot
Society. L - Mortar Mixer, and SCBT 167.1 BU-JS 1,2.1.3, Tile Setting
) ) . Bed Application. The mixed mortar must have the con-
. c. Icols, Equipment and* Materials. ) sistency required to be applied to masonry surfaces, and
J . . the prepared tile setting bed surface must be smooth and
N o, 1. Tools. Plumb to 1/§ of an inch. * Required job sheets will be
S “ ’ v . , : provided for student use. ~
2 a..' Hoe, mpgens. — . -~ -
x . . e , . L Criterion Test: The student will mix mortar by hand and’
: . .. b. Shovel, -flat nose. -~ 4 . by using the 6 cubic foot mortar mixer, and prepare a
I . . concrete masonry wall to receive ceramic tile. The
| c.. Trowel, plastering. , ~ mixed mortar will have the consistency required to be
) .o = . applied to a masodty surface,_and the prepared tile set-
. d. Hawk, “ . ting bed surface will be*smooth ard plumb to within
. Lt « 1/8 of an 1nch ‘
e. Darby. - . . R .y
s ’ ’ -
g—'z /\ / o "4 (1 of ll‘e . ~ . . ‘
$ ' , VT ¢ : . .
o ’ - : . - .. 33
- . - ¢ . .° " .
MC - : Sy b o, " ’
IR o R T ] e L S R N 2 .

B
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-~ " ]

. g .
f. Straight, edge. ' N “ Homework: = None .
8 Rake ) ' .
- - . . .
h. Level, hand i . o < S 1
. i. Measuring box, 1 cubic foat ' ] : !
) \\d “
3. Pail . ° ]
{/, . Q . Nor . . . i .
- » %
‘ . F}oat\, wood - _ o~
-2, Equipment. : T '
" 7 qu ?m ; ',. ‘ v N . " ‘-\

A
! a. Mortar box.

, - b. 6 cubic foot mortar mixer

-

< - ¢. Georgla buggy , o . ’ -
* AN * . h \ 7 .
¥ “d. Mogtar boat, . # : . . - oo
. | . - .
\ 3. Materials. \ A .
i} ~ . . * kY
. “.. a. Sand : . T :
\\ . ¢ 3
s ~b%. “Lime N o CL e ’

“ D. Training Aids and Devicess ’
. 1. Film AN T e
~N ;/‘ . ) ) N
. a. N Lath and Plaster (22 min.) oo N ’ ) ' . e
. American Gypsum Company. . , ‘ ) : ) .
2. Locally Prepared Materials. '
a. “Job Sheets. ~—

pers

(2 of 14),
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N . ! e (1) SCBT 16701 BU js 1‘020101
- Mortar Mixing by Hand
2 : A (2) SCBT 167.1 BU JS 1.2.1.2,
. " Operating the 6 cubic foot
. . Mortar Mixer. - ° .
. (3) SCBT 167.1 BU JS 1.2.1.3,
: * Tile Setting Bed Application -~
S ~ 5 7 %, Ssample. .
. (1) Hawk -
. L (2) Darby ’
i oo (3) Rake S
§~( ﬁ%@ . G)m N G
o e 1
A . ””*th%m” 7 - @) straight edge
L . < (5) (f\-""l_'ppwel, plastering .
2 - H\é—" ' . s
' ' E. Training Aids “Equipment. ' '
4. ;
< ° S -
. . 1., 16 mm projector., N o
.. 2. Movie screen. o
. ¥ Mt - A R R
N - ®
\ -
ek v .
v " “ ’
Sow .
. (3 of 14)
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. : . : ! SCBT 167.1°BU 16 1.2,1 -
OUTLINE OF INSTRUCTION y INSTRUCTOR ACTIVITY STUDENT ACTIVITY

Introduction to thewlesson.“;~

Establish control . I.A. Introduce self and topic.
. . 3

1. Name

Topic: Mortar Mixing and Ceramic Tile
Setting Surface.

.

I.B. Motivate student.

by

a. Mortax is used as building material

for a setting bed. It is important

that you\be able to mix mortar by

hand or with the use of a 6 cubic
.foot mortar\mixer to & definite,
consistency. ' . .

-
-

A smooth surface\on a setting bed
is necessary so that the ceramic
tiles installed on will be of a-
flat even surface.

@

" 2. Assignment.
a. None

-*C. Establish effect. . . ﬁfing out’ need and value

texial being used.
1. Value.

« I.C.1. State learning objectives- .
a.” Pass course

1 °
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N ' SCBT 167.1 BU IG 1.2.1
OUTLINE OF INSTRUCTION ' INSTRUCTOR ACTIVITY STUDENT ACTIVITY

LR

will te able to mix mortar

’ ) by hand and with the use

- of the .6 cubic fdot mortar

' ’ mixer, and prepare ceramic 1

) ’ tile setting surface. ’

b. Perform better on the job. . ‘ * )

. W
c. Get advanced. . '
d. Be a better builder. ‘ / )
D. Overview: ¢ ‘ - '
1. " Job Sheet. . . . .
a. Follow'instructors presentation on
. Job sheet for reinforcement. ,
* b. ' Job sheets are to help clarify doubt- /
. ful areas in the field. ‘
2. S;fety precaution An working ‘with lime.
3. Ask questions anytime - raise your i ' ) ) . . AR
hand and b€ recognized. . v, :
- LI ) - 3

II. Presentation. - " : o

A. Introduce job sheets. ’ e II.A. Hand out job . ) ) . "\
) sheets.
- 1. SCBT 167.1 BU JS 1.2.1.1, Mortar Mixing by ™~ ,
’ Hand. . . s ) . i

; Goti . |




OUTLINE OF INSTRUCTTON

2.

3.

v L

-

SCBT 167.1 BU JS 1.2.1.2, Operating the
6 Cubic' Foot Mortar Mixer.

SCBT{167.1 BU JS 1.2.1.3,
Bed ApplicaFion.

Tile Setting

.

-Pilm

1.

Introduce film.

a. Latggand Plaster.
Discuss key point.
Show the film. |

Discuss film highlights.

ol

Tools commonly used _to>apply tile .setting
bed. . r»\',

1.
*2.
3.
4.

5.

Hawk. ”

Darby.
Rake. .
Float, wood. ° . ’

*

Trowel, masons. .,

" INSTRUCTOR ACTIVITY

*h

IIr.c.

........

*
SCBT+167.1 BU IG 1.2.1
STUDENT ACTIVITY

’.

II.B.1. Introduce film,

explain that the principles.

of lath and plaster is iden-

tical to the application of

tile setting bed. . N

.fi.B.ZI Péint out key’ points

to lookefor in the” film. " . N
16. 2, .

11, B 3.‘ Operate projectordt .

to dhow film. , .

II.B.4. «Le,ad discussion ~*

‘II.B.4. - Participate
ask questdons. .

in discussion,

Give lecture on ‘

. tools commonly used to°.

apply tile setting bed. .
Show 'tools as ‘gach tool

ig being introduced to N 2 ~
refinforce lecture. -
-
» . e % - o\'
‘. -
E] 7
N o o .°
o
“ L
)
“
. »
4 - ™
. .
L] 1Y .’
¢ L \
. - (N - 4
. 43 .
Y
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= ’ o P . SCBT 167.1 BU IG 1.2.1 ,
E, W OUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY STUDENT ACTIVITY 5
ot tego R 7 . <
L o D. Step‘s of Procedure. . -~ 1I.D. Take class out to- II.D. Turn to ob
L~ . ‘ . - the field - call student -  ‘sheet amd follow in- ’
: . - 1. Mortar preparation by hand. ‘ attention to Job Sheet struction. ot -
L S . : _ ‘ SCBT 167.1 BUWS 1.2.1.1 ’
i a. Prepare for mortar mixing. .
. . ° -7 1I:D.l.a. Select and 11%.a. If selected
_ (1) Mortar box. - i - supervise four students + do a good job in mixing
iy . . e . : : ¢ to mix mortar by hand. the mortar. If not,
i - % (2). Water - Simulate actual condi-~ observe mixing procedures
& ’ oo : tion by using lime apd A closely.
- ' (3) Mortar ingredients. . sand vice cement, lime
c - . Yo, . and sand.
. . (a) Linme ) J
i . ! iz} R
L . ' (b) Sand ‘ ~ "
, . ‘ ) Y, ' ' (4)_ Mix.ing tools. \ ‘ -
: (a) Shovel, flat nose. ‘ . ) )
r» ’ v (b) Hoe, masons. . ° , i . e o T
) - b. Place dry mix in mortar box. .. . -
(1) Sand . . : o .. “
A \ : ' o+ l
) e . 4 s (2) - Litme ‘ -
c. Mix mortar. | . \ N !
; o A . t .
, (1) Uniform color of mix. ‘ —_ - - ‘
) . d. Add water. ' '
‘ e - . ¢ . * ) . ’ - !
e A T e. Check mortar for consistency. . : - T .
. . ¢ “ . k C B [
€7 of 14) . L, 50.. . "
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*« . OUTLINE OF INSTRUCTION
"1 S0 N
. (1) Too dry. ) ]
Y
. €2) Too wet.
£. Clean up. -
. T - (1) Wash down
. o ;
\ L (2)* oir
SR T . (3) Store mortaérﬁox and tools.,
' o \
o 2. Mortar preparation using the 6 cubic
foot mortar mixer. / - '
<. ) 3. Introduce the'6 cubic foot mortar
mero ' * 4_2‘_,“ R
’ brs Prestart - check mixer,

S ‘ 1xe: '
S S N . M
A (1) Check'oil J o o~

‘ (2)y Chedkfuel
' ’ ' i ‘
. . (3) Lubricate mo%ing’parga. }
.“) (4) 'Spray inside{ and ;;utside of
. ’ drum with.water. - o

. ' - ‘ ¢. Start mixer. L S !

> , (1) Set choke td sgark~posik{0n.

. ~  (2) . Disengage élutch.
) . ﬂ

. N . (8 of 14)

o : h . 2

‘ N ke Ea)
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*  SCHT 167.1 BU IG 1.2'1

INSTRUCTOR ACTIVITY

II1.D.2. Cail_student
attentisn to Job Sheet
SCBT 167.1 BU JS 1.2.1.2

- 2

e

e

L3

STUDENT ACTIVITY ' &, %

I1.D.2.* Tumn to Job ghee
and follow presentation.

e




OUTLINE OF INSTRUCTION \ R ,

INSTRUCTOR ACTIVITY STUDENT ACTIVITY
N i - Y
: ‘ (3) Insert pull rope in slot on , ‘-
! - ‘ Pulley and wrap it around clock- ¢ .
. 4 wigse.. % .
. N (4) Pull sharply on thé ;obe. ~ ) ;& .
\ " ) . ¥
(5) Shut off choke when engine starts.’ O . ! ,
Y : ‘d. Engage clutch. S - - . :
\ ..,, . . v v - > % ]
e, Discharge water from drum.\ Lol N v
rd
- (1) WIcﬂ one hand firmly grasping g - .
t - the discharge handle and the éther . .
, . . - ¢ hand on the locking levet, pull/ *° ) .
. ush discharge lever toward the . ®
- . AR §¢schargé side of the drum. p \
A , (2) After water is discharged, pull " ' ) ,
N . - . discharge lever back and-lock. - .
'\" - 7 b4 > #‘ -
e f. Charge the mixer. II.D. ZJf. Explain that this mix
$ ) / . is for/ training purpose and that’' .. -
: (1) Add water. ¥ pr : in'an/actual mixing of mortar, ‘
s . Cte cement, lime and_sand are. used N
(2) Add lime. vice/ 1ime and~sand. .
- (3) Add sand. ! . ' ‘s
-3 . ‘ . Yad
. : (4" Mix until lime mortar is A\
‘ . & uniform in color. |, ' e
o . ' v ’ - ’
- -
’ 2
) ' \‘ v ! v . - ’
‘ Co : " (9 of 14) LT ‘
3 ! - v 5 “1 -
e .
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OUTLINE OF THSTRUCTION ’ 2 INSTRUCTOR ACTIVITY 'STUDENT ACTIVITY \

) g Check mortar for consistency. - ! ' ' ) - &
R ) (D) 'Disengége clutch.
\ ‘ (25 Sco;p a nason-s trowel of mortar. ‘ . e
| (3) Settle mortar on trowel.

(4) Turn trowel over-to check consis- - .

- . tency of mortar. o N o . ’ - _

h. Discharge mortar. : o . &%‘3 .
(1) Place mortar boat in "iiositi.on.

i. Secure mortar u;ixer. ) ‘

RO}

36‘

. _ SCBT 167.1 BU IG 1.2.1

With one hand, firmly grasp the o : ' <\
discharge handle and ‘with. the .- -
other .hand on the locking lever, */ '

pull/push discharge lever toward . o

the discharge lever toward the . .
discharge side of mixer. ’ ,

Leave drum in discharge position - % . . ’
and Yemove mortar ‘boat. :

Hose out the drum with water.

Return drum to charging position. ' SR
- +

Wash off entire mixer and fill drum . " «

3/4 full with water. e ) ‘. =

(3

. . e
Remove hardened mortar. " bae
&

(10 of 14) ' R

&«
P ‘ . ] K . i,

et At e v o nin




6.
OUTLINE OF INSTRUCTION -

(5) Discharge water and hose out drum.
. (6) Lotk drum in uprightsposition.

7 Disengage‘cluth. |

(8) Spray mixer with light oil.
3." Application of tiie setting bed.

a. Sef&iﬁk bed application tools...

- b o (1) Trowel, Plastering. ° e
L . (2) Hawk
(3) Darby
(4) Rake

o oo .
‘ (5) Straiéht edge'
(6) Level, hand. ;‘
| b. Apply 1st coat of setting bed. | L
(1) Place mortar on hawk.
A | (2) Staeting at éhe top apply

mortar with plastering trowel.

L

. ~ c. Scratch the surface of mortay with
kA rake. .

fA% S W <Fome iy gy RN, Rt e

.d. Install mortar screed. . ——

hd .
- e Y —v——— N o

(11 of 14)
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-INSTRUCTOR ACTIVITY

I1.D.3. Call student at- *

tention to Job Sheet SCBT

-167.1 BU JS 1.2.1.3

. Dlicazinn_p:nceduzes+_1____——

STUDENT ACTIVITY

II.D.3. Turn'to job
sheet and follow ap-

II.D.3.a. Show tools to
reinforce lecture/demon-
stration.

II.D.3.b. Demonstrate ap- =
. ﬂplication of sefﬁing bed.

- ° 5

® Dovans b

5.

2
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SCBT 167.1 BU IG 1.2.1 -

(1) Starting at the top rim-a line
-of mortar screed 3/4" thick and
3 ~ 4 inches wide. .

Use hand level and a straight
edge, p‘lunb and cut the screed
to 3/8“_th1c§neqqow

Run arnother mortar screed at - )
the other end of the wall.
J [ M . * .
(4) At 3 foot interva{run as
« many“'screedg as necessary.

»
-

e. 'Apply mortar between the screeds. )

(1) Apply mortar between the
Bcreeds, start at the top, and
working downward.

A

(2) Strike off excess portion with
- the s‘traight: edge on the screeds.
L 4 /
(3 Use darby t:o finish.
~ ‘. ¢ P . O .-
Note: One of -the most important steps for - H.DT3 3(3)( Read statement
tiling successfully 1s that the wall &n note té emphasize the
. . surface must be flat :and smooth.. ’Cer“'“importance of this task.
- canecrine 8L Ctile- d8- rzgid and will not bend-
with the, conto Tiling uneven, ' B
wavy or flexible surfaces will cause"
"tile to crack.

(12 of 14)
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OUTLINE OF INSTRUCTION

T III.

IV o

7 "1 " Sand "4

e

g .
”W\ SRRV -

Application .
A. Student practice. .
1, ‘Hixing mrtav by hand.
2, Mixing mortar with the 6 cubic
footkmixeréwwwp*

K]

3. Inftalllng tilggsetting bed.

Sumary -

-

INSTRUCTOR ACEIVITY

A. "Mortar ingredients.
M\

2. Lime '

3. Cenment.

- .
s

B. Mortar mixing. LI . R

Pl : .

1. Hand

2. .6 cubic foot mortar m{xer.

Mortar

.

1.

k.

Consistency.
Tools

1. Plastering trowel

*

2. Hawk

. ‘ 4+ .

(13 ofr)?)
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STUDENT ACTIVITY

v e €, be
III.A. Assign stydenf.” ' III.A.  Student practice.
to mortar mixing tasks, : nT
issue tools, assign work s !
ared. s L . A
III.A.1. Be: available 7
to show, asbist and‘, T
supervise% - . v
' " < 2 ) -
Iy o~ b ) -9
3 8 [
‘ - ' . ¢
— . T 3-‘.
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{

3. Darby \ ' ) | ]

40 Rake . ' . ‘ {

5. Straight éﬁge. e . ) .

= 6. Hand level. ' ' ,

- " ‘E. Setting bed application )
.&" » Y « N

A : 1. Prepare mortar. o
: 2. Apply scratch coat. . "ty S ‘) .
i . 3. Apply setting bed.

- V. Test: , ) .

4

'
A3

A. Thg-studen; will perform Criterjon Test.

2
.
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SCBT 167.1 BU JS 1.2.1.1

'NAVAL CONSTRUCTION’TRAINING CENTER '
PORT HUENEME, C4LIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 167.1

JOB SHEET

Tltle: -Mortar Mixing by Hand

-

Introduction: This joB sheet is to guide you in mixing mortar by hand.

Tools, ‘Equipment and ﬁateriale

g

1. Tools.

a. 1 cubic foot measuring box.

b. Square nose shovel.

c. Mortar'hoe;
f-l

d. Bucket.

o
2. Equipment.

a. Mortar box
3. Materials.
a. Lime
b.. Sand
c. Water

& -
Procedures:

1. Prepare for mortar mixing. : '

a. Locate mortar box in the proximity of job site.

b. Have source of water close to the box.
. " \

c. Have lime and sand close to the box.

-

d. Gather tools for‘the job.

(1) Square nose shovel.
(2)- Mortar hoe.

(3) 1 cubic foot measuring box.

(1 of 2)
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- @ Bucker . ) ) R
2, Plac&—dry ingre&ient:s into. mortar box. ‘ -7 -
. a. Three cul?ic. foét of sand at one end of the box. . |
b. Place :a sack of lime on the sand. } . {
- c. Place one (1) cubic foot of e:an& over the 1ine. ' J
e Note: In normal condition cement, lime and sand are used. !
3. Mix dry ingredients. . - __ - ‘
< a. Use short:_cho.ppy strokes with the mortar hoe, ' tting all '
the way to the bottom and moving the ingredie to the
"= -~ other end of the box. ' }
. - ’ b. Repeat this process until the mixed ingredients are uni- \
’ orm in color.. |
\/ 4. Add water to mix. _ e d ’ )
?a. dd water a little at a time. . .
b. '-Mix material simultaneously until desired mortar consis- N
. tency is acquired. .
. C- . 5. Check mix for consistency: / o /
. B a. *Scoop trowel full of mortar. ‘ . '
b. Tap trowel geni:ly on mortar box to settle the mortar.
c. Turn trowel upside down to check for mortar consistency.
6. Check work with the instructor. :
a. }{ortar consistency must be within test specified: to step 5. .
o - 7. Clean up tools, equipment and area. ¢
A a. Wash t<;ols with water. -
b Apply- 1ight coat of oil on tools.
c. Wash out mortar box of all mortar deposits. ‘ N
: B d. Store mortar box oy its sidey sli.ght:ly tipped to }uep d'r’y.

e. Wash down woric are
(2 of 2)
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NAVAL CONSTRUCTION TRAINING SCHOOL ~
PORT HUENEME CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 167.1

o JOB SHEET >

-

Title: Operating the‘6 cubic foot Mortar Mixer.

Introduction:. This job sheet is to guide ybﬁ in the operation of the

6 cubic foot mortar mixer. .
* W

- £
Tools, Equipment and Materials:

»

1. Tools.

‘a. One cubic foot méasuring box.

b. Square noée shovel. R

“¢. Bucket.
Equipment
a. _6 cubic foot mortar mixer.

b. Mortar boat.

)

Materials
a. lfine sand (masonry)

b. Lime

L

¢. Water
Procedures: .
I. Prestart check mixer.
| Check oi} fuel level. '
- Lub¥icate all moving parts which, contain a grease fttting.

Spray inside and outside of drum with water.

() To prevent mortar from sticking to drum.

. —_——

Start mixer. — —

a. Set choke to start position by turning it clockwise.

b. Disengage clutch by pushing down clutch lever.

-

- (1 of 3)
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c. Insert/knot’on pull rope in slot on the pulley anJ wrap, rope
around clockwise. R . .
d. Pull sharply on the rope to étatt.engine. “ v}
(1) 1If engine fails to start, repeat steps 2c and 2d.° %
e. Shnt off choke when engine stntts. ’ ‘_‘. i .
R éngage clutch. . .‘ \\\\T | 4

s

4.

5.

Discharge excess water from drum.

a.
hand to raise locking lever, push or pull discharge lever to-
ward discharge side of drum. .

b. When discharge is complete, pull discharge lever back in lock
position. If drum,fails .to lock automatically, position lever~iﬁ!
into locking gtoox% manually -

Charge mixer. - . o

a. Load the mixing drum ‘with 3 cubic foot masonry sand, 1 cubic
foot cement and 13 pounds lime.

Note: Blades should be engaged when charging mixer.

Q. %

b. Mix dry ingredients until mix is uniform in color (a minimum
of one minute.) -

c. Add water slowly until mix is uniformly wet - .do not add too
much water before checking for consisteﬂcy

d. Mix mortar for at least three minutes before checking for con=-

“

\a: Raise clﬁtch lever upward until it iq§gs in position.

Firmly grasp discharge handle with one hand, usiné the other

sistency. -

Check mortar consistency (workability).

B}

- a.

3

Disengage clutch to stop blades. >
b. Scoop some mortar from the drum with a masons trowel. ’
c. Test the mortar--mdrtar must be saft and piastic~
Note:

Mortar mix consistency will be determined by the instructor.
. -, ¥

.

Es . ?

>

(2-0f '3)
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i ‘ 7. Dlucharge mortar. .
. o ) . .
’ ., a. Discharge mortar into mortar boat by following procedures in
v% : ‘ ’ ‘ step 4- ~ - . .
. T N . N ) . . " N./ -
L . b Leave‘dmm in.discharge position and remove mortar boat.
N - 8, Secure mortar mixer. . . - v
: S “ a, Hose 'down drum with water. .- '
’ o IS o %
AN L _ b. Return drum to charge position.
et o c. With the blades turning, wash off the entire mixer and £111
T - . drum 3/4 full with water. .

- ' " ¢ d. Remgve hardened mortar with a wire brush.
¢ L

e.” Discharge water and hose out drum.

F - £, Disengage clut::h and stop engine L
S . ; . . ' :
N ‘ Co g. Spray mixer down with a light weight oil “to prevent rusting.
S L. . ¢ . 4 )
R ‘ - =Note: The above informatiorn is for mixing actual cement mortar,
L . / for training purpose a lime mortar is tb be mixed. The
. : . following instructions will be used in charging themixer. :
, o 9 Charge mixer with lime fortar batch. -_mm”.m"- T T
C, ‘ <
S o a. With the operating clutch engage and with the drum filled with
% S . three gallons of watér,slowly ady one sack of lime-.and mix « .
T ~until lime and water make urry. N
¢ T ‘ - .
- " <p., Slowly chafge the mixer with three cubic feet of magonry sand. ,
. . €. Mix the*® lime mortar ungil it becomes uniform in color, check
. A - . with the instructor for desired consistency.
- o . .o~ ] o o os .
AR A o RS )
it . :. P . ) , . . -
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 167.1 ‘

1l

JOB SHEET
- & .. 9, -
Title: Tile Setting Bed Application ]

Introduction: This job sheet is to guide you in the application of tile
setting bed to a concrete masonry wall surface.

* Tools, Equipment and Materials:

1. Tools. . P -,
L4 .
*a.® Wood float. *
. b. -Masons trowel. i -
e
c. Hawk.
. /
*d. Straight edge. ~
i e. . Darby. .
f. Ra.ke. / . ' -
8. Level, hand. ,
2. Equipment.,-
s
a. Mortar boat.
b. Mortar board. ; N -
3. Materials. g
) ..
a. Sand and lime mdrtat./
-
Procedures: ¢
1. Apply first coat of setting bed. <
. a.. Scoop up gome previously mixed mortar with masons trowel and
place it on the hawk. -/

, ‘ .

b: Starting at the top of ‘the wall apply mortar to the QMU wall
surface -~ with the masons trowel, push the mortar off the hawk
and onto the wall, spreading” the mortar-with the trowel.

! .. 2. Scratch or mar the surface of mortar with a rake.

g . -
a. Wait until the moﬁ?%t_bgcomes hard and yet not dry.

@
" B

. (1 of 2)

' " ' & 70

-

SCBT 167.1 BU Js 1.2.1.3E

K: 3




: - . SCBT 167.1'BU Js 1.2.1.3

i . 3o Install mortar sgereed.

~

.

a. Starting .at the tép, run a linc of mortar screed 3 or 4 inches’
wide down one side of the wall. . o

B. Use wood float to flatten the surface for mortar screed. °

c. Use hand level and straight esée, plumb and cut the screed .
. to 3/8 inch thick. ’

* d. . Bun another mortar screed at the other end of the wall.

’
e

e, At three foot intervals, run as many screed as necessary. =~

! Note: Screeds must be-within 1/8 inch of being plumb.
4, Apply mortar between the screeds.
a, Start at the top and work downward.

b. Using the screed as a guide, strike off excess mortar with
the straight edge. .

-
'

c. gge darby to finish. .

. . l
5. Check work with the instructor.

. a. The'finished tile setting bed surface must be plumb to
v the 1/8 of an inch.

N

. e
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NAYAL CONSTRUCTIDN TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

2

. N
. B. References: i . . .

SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 167.1 :

Classification: Unclassified

Title:‘oggremichile Installation

\Average Time: 3 Perfods (ﬁless)ul7 Periods (Pract)

3 PR AN
Instructional Materials: . .

"A. Texts:

o

N
1. Builder 3 & 2, NAVPERS,10648-F, Chapter lf_

*,

‘1. Plastering Skills and Practices; Brandon D
and Hartsel, American ?echnical Society.

2. Handbook.for Ceramic Tile Installation,
Tile Council of America.

3. Glazed Ceramic Tile, No.105 15M~7/75
» Standard Brands Paint Company, Inc. !

4. Complete'po-It—Yonrself Manual, Reader's
* Digest.

€. Tools, Equipntnt and Materials:

1. Tools

~J7

- procedures.
. level, plumb, each tile must be individually seated,
_ tile spacing will be within 1/16" of lug spacing .and the

Criterion Test:

. be.without void. . - i et

(1 of 13)

s

Terminal Objectives: Upon completion of this unit the
student will have completed a ceramic tile project in-
volving mortar preparation, suxface preparation, tilew
layout planning, tile setting, tile cutting and the . A
. grouting of tile joints. Procedures, standards and
conditions. for all work will be set forth in the en- '\
abling objectives of individ%al topics. -

Enabling Objectives: Upon.completion .of thi¥ topic the
student will be able to install ceramic tile (field tile,
Base, tile, cap' tile, inside cosner tile and’ quarry tile)
*over plaster, sheet rock, wood and concrete masonry wall
surface with appropriate_ tile adﬂesive, lay out,for tile f'
setting-and grout the tile project by following joh sheet
The completed ceramic tile project must be - -,

2

tile grout must be without void Job Sheet SCBT 167.1
BU JS 1.2.2.1 Installing Ceramic Tile, will be provided
for student use. Cot . ;

¢y
The student willpinstall ceramic tile
(field® tile, base tile, cap tile,”ins!ﬁe éorner»tile, s
and quarry tile) on a masomry wall surface. The com-. st T
pleted ceramic tile project'will be level and plumb, v
each tile will be individually seated, tile spacing will “.:
be within I/16" of lug spacing, and the'tile grout must

.

,
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c. Level hand. :

__d. Ti@e putter:

[

‘e. Tile nipper.

f. Squeegee. . . -
g. Sponge.

h. Joint sthkiking tool.

- 1. Beating block. : \< o
J. Notched trowel.
. ' -~
Equipment. .
a. Mortar boat.
Matérialg. ‘ -
a. Ceramic tile.
(1) Fleld tile -
,(2) Outside cornér tile. Y
* . @

. (3) Cap tile.

(4) Base tile. “

.

b. Lime. .

. (2 of 13)
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e - 5 o o . e -
- - B .

- Ce Saﬂd N R . . . °
. . ’ v : 7
d. Quarry .tile .o ) . . -
D. Training Aids ‘and Devices: A o
1. Slide presentation. .
8
i - a. How to Get Better Clay Tile Installation '
. N (16 min.) Tile Council of Amercia, Inc.
- 2. Locally Prepared Materials. . .

a. Job Sheet. .
j:«);‘ 7 4 ‘ u ) Y .
- : (1) SCBT-167.1 BU.JS'1.2.241, ° . .

Instal}ing Ceramic Tile. o
. ] . L .
ke b. Display Board.

: * '(1) Ceramic tile set on water-resistant b
. drywall with exposed portion of
organic tile adhesive on the surface.
( (2) Three types of ‘glazed tile. .
‘ (a) Mattie glazed finish. TN
:': ‘% - : 4
A - . (b) Bisque (plain). ' .
i (c) Glazed. ' ] .
s;,‘””?? ) c. Samples. o .
2 ‘ - . . y § v
o : g3 }\- - .
e : (1) Tiles. T .
; ) (3 of 13) _ *
76 ES g '
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Z‘ N wt .
; . ‘ X
g (a) .Glazed wall tile.
ﬁ: -
(b) Quarry tile .
‘ : _1_ Waxed
| 2 Non waxed.
¢ A .
’ (c) Mosaici, & 4
% ;‘/g,
- 1 Paper backing.
N . —2- Fiber backing
" 3 Rubber backing.
(2) Common variety of tiles.
«@ J
N
(a) Field tile.
. ( e . .
\ - (b) Outside corner tile.
D { o (c) 'Inside cornmer tile.
S / (d) Cap tile. <
: . . (e) Base tile.
2 \ ' : s
- ; (3) Tools.
é‘( = R ! o ]
3 ' (a) Tile cutter .
“" . ./ )
} e ) . (b) Tile nipper. .
' . ’ (c) Squeegee.
o : : (d) Sponge. '
P ' N
O ‘ ) 78 .
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S Y. o ' SCBT 167.1 BU IG.1.2.2
(e) Jo‘i'nt. -gtriking tool ¢ . ‘ . % ,' .
-~ (f) Beating biock.'
1+ Ceramic tile. e e . . .
2 Q‘uarlr;% tile. ’ L, o .
: (8) Notched trowel
(h) Bucket

&

1) Pointing trowel - . - )
e () Hawk.'y, ‘ .
E. Traiaing ;uds Equipment. o ‘ e
1. qSlide projector

2. .Tape player. e ' ?

‘3. Movie screen.: . R .

“

R

o

e
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OUTLINE OF INSTRUCTION , . ) «INSTRUCTOR ACTIVITY - STUDENT ACTIVITY
- . Al * N

: . -
i

“.+ I. Introduction to the-lesson.

. s
. - o
i

A. Establish contact. . I.A. Introduce self and

°

S, topic. . .
L3 1. 3 .\'a.n‘ie. = B > /
L ﬁ , ‘ -
“ ~ 2. Topic: Ceramic Tile Installation. . .
3 .t - & ’ . ¢
B. Establish readiness. - I.B. Motivate student by -
«% ’ I L . . s stating the purpose., _ .
k. 8 1. ‘Purpose o i ‘.
. 'a". .Ceramic tiles are u’éed'extensively' - : : .
. *» .as wall finishings in bathrooms, . .
g “shbwers, and galleys in the . bat- )
- talions. It would be fto your ad~ . : i
- "7 vantage to learn to do this weli. ) ) .
. * ,2. Assignmeng. » - o - . PN
‘a. 'A’lt,hougfx there .is no assignment, : ) L ‘
review Job Sheet SCBT 167.1-BU JS ' ) </ .
) 1.2.2.1 . . ' & ’
C. Establish effect: - . . "
' 1. value - ' - I.C.1. Bring out need and . ‘
S . .. ' / value of material being pre- )
o a<’ Pass. course ’ sented - N
- 2 ] ) . - . .
p_' ' b. Perform better'on the job. .. . . )
“E’. Get advanced ., -
" Be a b'ecﬁep builder. ”




OUTLINE OF INSTRUCTION

.. D. Overview
0
1., Job Sheet
a. Follow zastructor's demonstration
. on the job sheet. .
‘ { .
- b. Job sheet is to help~you in the
field exercise. When in doubt;
R refer tokxif.
g ok R
= 2. Safety precautions with tile cutting tools.
-
; ) 3. ask questions;anytime - raise your hand
> and be recognized.
} 4. Objectives of this lesson.
II..

Presentation

A. Introduce Job Sheet‘

. N A

- . L.

B. - Slide presentation.“

1.

I

2.. Discuss Kéy'points.

3.

»

K

14

SCBT 167.1 BU JS 1.2.2.1, Iné%alling
Ceramic Tile. AN

.

L RN

Introduce slide presentation. 4

a. How ‘to Get-Better. Clay Ti# In-
stallation.

**a
i 4 -
i%

L=
1y .- S
- ¢

Show,slide preséntation. . --

+ - ~ 3

.

4 . -

SCBT 167.1 BU IG 1.2.2
INSTRUCTOR ACTIVITY ’

STUDENT ACTIVITY

LY

I.Dwl1. State learning objectives.

I.D.1. Upon completion of this ©
topic you will be able to install
ceramic tile on concrete masonry

wall surface. -

IT.A.1. “Hand out job“sheet. ,

II.B.1. Introduce slide
presentation.

Ii.BaZ.' Point out Eéy
points to look for in slide
presentation. el

¥ o




OUTLINE
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OF INSTRUCTION

’{:‘3.

Note: Tape does not have signal for change.
This presentation must be previewed to co-
qrdinate with narration. *

4. Discuss slide presentation highlights.

Tools commonly used to install ceramic tile. .
1. Tile cutter.

2. Tile nipper.

3. Pointing trowel. ,
4. Squeegee.
5. Sponge.

-

6. Joint striking tool.

7. Beating block.

o ) .
8. Notched trowel. -

Types of tile

. v .

‘1., Glazed wall tile.

2. Quarry.tile. ¢
Mosaic tile. -
Varities of *file.

— -

1. Field tile.

2.

Outside corner tile. ~

17

SCBT 167.1 BU IG 1.2.2
STUDENT ACTIVITY

INSTRUCTOR ACTIVITY

II.B.3. Operate slide pro-
jector and tape player.

a

II.B.4. Lead discussion -

II.B.4. Participate
ask questions.

in discqgsion.

Give lecture‘on tools.
Show tools to reinfofce .
lecture. . f

~ »
II.D. Give lecture on types
of tile - show samples of
tile and display board on
tiles to reinforce lecture.

) ;-g# Tr&‘
Q -
. ’ L ¥ -y
IT.E. Give lecture on the P
varities-of tiles - show .-
variety _samples to reinforce 8’7

leéture. P e
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OUTLINE OF INSTRUCTION .

3. . Inside corner tile
4. Cap tile. - .
S. Base tile.

Common tile adhesives.

1. Cement

2. Epoxy. - : o
3. Organic.

Steps, og<proc%dure.

1. Lay out fo; tile placement.

a. Determine length of wall to be
tiled.

o

Calcula;e width of end tiles.

(1) Divide length of room by 4 1/4"

. to determine number of full
© tiles needed. T

17

(2) Add 4 1/4" to the remainder in

-~

step b (1) and divide this ‘sum by

2 for width of end tiles.
Note: End tiles must be greater

than one half the width of a tile.

~ o

c. Lay out vertical guide lines for

tile placement.

. o (9 of 13)‘
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INSTRUCTOR ACTIVITY

T

T - N

II.F. Give lecture on
adhegiyves - use display
board:on organic tile -
adhesives on dry wall to
reinforce lecture.

L d

II.G.1. Give lecture/
demonstration on layout
technique - use chalk-
board to demonstrate cal-
culating technique to re-
inforce lecture. Call
student attention to Job
Sheet SCBT 167.1 BU JS
1.2.2.1. .

‘_ w

o

'STUDENT ACTIVITY

&

|

II.G.1 Turn to your

job éheet.

Pa
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OUTLINE OF INSTRUCTION . _ INSTRUCTOR ACTIVITY ' STUDENT ACTIVITY

¢

-

(1) Divide the number of full tiles
» " in step b (1) by 2. If half a tile
1s involved, drop to the next lower
Fulr number. . "
Wit
Multiply this number by 4 1/4".
’ “
Add width of end tile acquired in
step b (2) to this product..

From one end of the wall to be til-
" ed, measure and mark dimension
acquired in step c (3). L.
(5) Plumb this mark to desired height
of .the top tile. s
’ 3
* (6) Locate highest point of elevation. II.G.l.c.(6) Explain that
- circumstances dictates the
(7)° Measure pp the wall to the height highest or the lowest paint
- of tiles to b’ applied. . of elevation.

a R

Al

(8) Draw a level line for the top of
the tile. '

2. Lay out a row of tile as a dry run - similar
to chasing out the bond in concrete masonry work.

3. ,Preparation and application of wall tiles. " 11.G. 3. Take. student out to
, + , field practice site and give
a. Soak tiles. . lecture/demonstration on

. surface preparation

In a bucket of whter for at eagt
1/2 hour prior-to application. -

2

(10 of 13)
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OUTLINE OF INSTRUCTION . INSTRUCTOR' ACTIVITY STUDENT ACTIVITY -

b. Apply pure coat (neat cement).

(1) Allow water (cement) lime mix to

L - stand for 20 minutes, 4 o
"* (2) Remix to creamy chsiste cy.
. . :@‘(3-) Apply' pure coat ‘over area where . ' . g
) tile could be laid 1mmed1at91y. . /
c. Lay out vertical guide lines. / ’ ' ) %

~ d. lay ount horizontal guide lines.

(1) Lay out fbr top of second course

- of_tile. . __ - - Cemm e — 4 —_— .
e, Set first course of field tile to the )
horizontal guide line. - ) _ S
(1) Place the first two tiles with :
§ the inside edge against the
vertical guide line and pregs
f into’pure coat. -
(2) ,Set the remaining course 9& .
tiles. '
.o ’ \ : R . .
e (3) Measure, cut, and set the two . - .
_end tiles. Xz .

.‘\&"E .“- . L . ' . / - ‘; .
(4) Check en;ire”éBﬁ;ggﬂggzgi;vgl. Y ]

f. Apply remaining courses of tile._

Q2 - (11 of 13) o )

L




OQUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY

(1) Use the first course as guide
and lay up three courses of tile.

(2) Check for level and seat tile as
needed with the use of beating
block. ’ .

(3) Before laying up three more
courses, use trowel to cut
through mneat coat to setting
bed mortar for control joint.
. 8. Apply setting bed.on floor. . - A

h. Apply neat cement.

EetEP ey geperg
BRI

i. Install quarry (fiber) tile.

(1) In this manner apply tile . "
- ' : as required. 2

j. Grout joints. - . , t

o
’*\ (1) Mix white cement and water
. to a thick paste.

<, (2) <Use 'sponge or your hand to s
* ’ . B ‘. . work grout into joint. )

y 3) Allow grout to set for 20 -

' 30 minutés and clean entire
surface with clean’ sponge,
water, and squeegee.

(12 of 13) . T
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II1I. Applicatton
A, gtu&ent,pracci'cé._ .

.
-

INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

! A ! fi~

* IIT.A. Assién student to III.A. Student practice

work site, issue tools and

: o ' materials. ¢
R P . . ] . - - ~——

' - III.A.1. Be available to \
i show, assist and supervise.
P 5 N 4

-1 ‘ ‘ . . i
. ' IV. Summary. * ’ . e
. . ° 1 .
o A. Types 9f tile A oo - _ . - .-

, ‘1. Glazed wall tile. C s \ ' .-

. . ad

- . s 2. Quarry tile - . B

, ‘ . - 3. Mosaic tile.

. r B:' - N [N
T - B. Variety of tile. - .
‘ 5- - N . . > . et a - ,
P -3 v . N
S - 1.. Field tile. . , .
;&,'_ ‘ . . . ' N R ) v
IR 2. Outside corner tile. - . :
$ Ty * : * K ~ N \ *
e . 3+ Ingide corner tile. .
Sy, . LA - ° N L
. 4. . Gap yile. @ * oL ) L]
o Doa . o _— = e — -
;/‘ LI N ..ﬁ o - T~ - T . - - Y
s R T . A lBase ‘tile. ) - : ' ) .
B . . . , .. . _ : \ .
SANGEI V. Test: . . . , ' .
‘ "_AL- Student will perform CriterionTest ; . ;
L ¢ . 4 d 9 - .
Lo S as stated. . . . § - \ ‘
g .- (13 of_13) ' »
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\ .o NAVAL ‘CONSTRUCTION. TRAINING CENTER )
. PORT HUENEME, CALIFORNIA 93043 . '
L - SPECIAL CONSTRUCTION BATTATION TRAINING (SCBT) 167.
. oo ‘ . : - 7
.. S JOB SHEET
# \Title: Tnstalling Ceramic Tlle: ) . ' : B
-".‘ ., . B 1 -
. Introduction: This job sheet is to guide you in installing ceramic tile
) to concrete masonry wall and quarry tile to the floor.
Tools, Equipment and Materials:.
A} l &
1. Tools.* _ ~ - :
l‘.' . ~ ‘ . \'\
~ a. Tile cutter. Ct T
, . i . .t . »
e \ b.. Tile nipper. . . \
- . ?‘ .C. Squeegee. . )
’du 'Sp‘onge. . ’ . ‘. e,
) ~ 1 -
- e. Joint striking tcol.’ . : . . 5 ’
- ° - e " * ;- .
X f. Beating block ‘ ’/? :
: ' ' " s . .
ks “nt . (1) Ceramic tile ) ' ) W
- ' »
e ) i (2) Quarry tile. . C _ K e
. T g., Notcheq trowel"l/ . ) . - .&B‘ .
J P *e .
. . ¥ .
RPN h.* Bucket” - , ’ ‘ .
. 'A 1. Pointing trowel '~ s S J . :
A : . j. Hawk. e N '
X . . . . : . it .. ( -
) +k. Measuring tape. . ) e e
DA .e 1. Level, hand. . : ‘
. . 2, Equipment. i ) :
- ’ . \ N ’ ) \
a. Mortar boat.
3. Materials. ! . : . — N
) : . RN .
. , 1
. a. Lime nortar. <
T "o P ‘ . -
. o b. Ceramjc tile. .
, . .. B o
° . 'y R . ) \
4 - (1 of 4) ) :
' N . . * 4 -’ f
‘ ( ) 3 s .' ¢ ¢
, a8 .o
¥ w ,
{4 ° .
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(1)  Field tile: . - - R )
T (2) ((“)utside -‘oomjne'r tilej: - . .
,}3) .Cép tile. ) ' - C
~— o (4) Base tile. . ‘ .
fe. Quarry tile. . - L )
Procedures: T _ ’ ‘e g . : '
(l. Lay out for tile p]}acement: ‘ '
) a. Determine leng‘th 'ef wall to be tiled. .

b, Calculate width of end tiles.

. (1) Divide length of room by 4 1/2" to determine number of
- full tiles needed. .

. "2) Add 4 1/2" to the l;}emainder from 'step b(l) and. divide
this sum by 2. for width of . end tiles..
N 3 cr
__Note: End tiles must must ‘be greater than Qe half the width of
o %a tile. - o P )

c_:. Lay out*vertical guide line fgr tile placement. . )

\ (l) Divide the number of full tiles in step’ b(1) by 2.. If
' half a tile is involved,‘ drop to the next lower- full
¥ €. number. -

» o e L9

. (2) Multiply this number. by 4 1/4", . .

(3) Add width of end tile acquired in step b(2) to this
o product ] R

(4Y .From one end* of the wdll to be tiled, measure "and mark
' dimension acquired in step c(3).. -

(5) Plumb this mark to the desired height of the. top tile. 4,

\
(6) = Locate highest point-of elevation. -

- 5 4 < : }

(7 ‘Measure up the wall to the height\of tiles to be applied.

r " (8) DQraw a level lize for the.tég of the tile.
. ] -
4 . PN Sy rY
.A( . . * . ‘

(2 of &) "
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1} 5 ’ (|
2. Llay out a row of tile as a dry run - similar to chasing out the
bond in concrete masonry work. 4
/ M ’ £

3. DPreparation and application of tile.

a. Soak tile. >

(1) In a bucket of water for at least 1/2 hour prior to

application. X \

.Apply pure coat. » . . . N \
.t . 4
(1) Allow water.(cement) lime mix to stand for ?0 minutes.
(2) Remix to.Cteamy 5Bn§i3teﬁcy. o
- \ N
(3) Apply pure coat over area where tile could be applied
immediately.
o \ N\
Lay out - vertical guide line.

Lay 6ht horizontal guide line. -,
(1) One full tile—above the base tile from the highest point
of elevation:

-

(2) Draw level lige for\top.of second course of tile.

__Set first course of field tile fo_horizontal gufde lines. '

(1) Place the first two tiles with the inside- edge against ﬂ
® the vertical guide line, the top of‘the tiles aligned to
‘the horizontal guide.line and press the into pure coat. .
- \ . ‘
(2) .Set;the remaining ‘course of tiles.

(3) Measure;~cht.aﬁd set the two end tiles in place.

(4) Check entire -course for level.

£. " Apply next three courses of tile.

T e

. L]
A1) Ube first course-as guide.

- (2} Check for level and seat tile as needed with the use_ of
beatirg block. , '

. (3) Use trowel to cut throggh next neat coat to setting bed
mortar for control joint. 2
$

Y

(3 of 4)
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:& g. Apply base tile. ) T \ )
. / - * h. 'Apply course of tile as needed. : . ;
4(1) Cut through neat coat to setting bed mortar every three .
; A €3 course of tile.
» i. Apply setting bed on floor. .
N - .
j. Apply neat cement. CL et ’ \ :
) < k. Instail quarry (floor) tile. ' ‘ ) !
\ « 7 ’
- . (1) Use beating block for quarry tile and seat tile.
3. Grout tile joints.
- \ . \
. ' a. Mix white cement and water
- - R ” , .o , . . ¥ ]
i T -" (1) To thick paste. . .,
PR ) b. Use sponge and/or hand to work grout into joink. ) P,
- c. Allo.w grout to set for ‘20 = 30 minutes and clean entire NS .-
. . surface with clean sponge, &ater, and squeegees '
. © ' \ . ” -
_5.—£heck,.workf wixh_instruc{c ; ! = S
Co : . a. Tile work mist be level ‘to + 1/16" . A L
. ..+ -b. TIile must be irdividually Seated. .
= \ ;cl. Tiie joints spacing must be within 1/16" of required spec- . w-«‘- ‘
. ifications.. v , .
Do d. _Grouting of<tile ;joints-ims't ‘be without void.
- o '~ . e . ¥ &
. N — 1 ‘ A "
N 1 ) . e :M - ., et
. 1‘ ) A . i 2 P .
' , \ s - ® \“ . )
Y P < ™
B : “e » . -7 ‘."~
U N ) & ) i N
B ¢ M - R e .
d ol . :& ?
. ;‘ ° 4 ) .‘ = ‘ 3 ‘ @ ‘ . \,
i * i l". . ¢ , o \ P -
g- ~ ’ . ’ * ' ' 1 : o T
g ' o 5
’ y - . - ’ . ©°
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‘ CHAPTER 14 - ) )

PLASTERING, STUCCOING AND TILE 'SETfI‘NG\

o PLASTER and STUCCO, like conorete, are
construction materials which are applied in a
plastic, condition; and which harden in place
after being applied. The fundamental difference
between plaster and stucco is simply one®of
loeation; if the material is used internally it is
calleg plaster; if it is used externally it is
called stucco. . .

Again like toncrete, the active ingredient
in plaster is, a CEMENTITIOUS material, or
BINDER. Iffplaster is applied in more than one
layer, the top layer is called the FINISH COAT
and each of the lower layers is a BASE COAT,
Plaster for. a finish coat may consist of binder,
alone; however, most finish coat plaster and
most base coat plaster contains AGGREGATE
as well as binder. Plaster aggregate may con-
sist of sand or one of several other materials.
The aggregate in plaster, like the aggregate in
concrete, provides additional and stability,

"You can see that plaster is to a large extent
very much like concrete, The principal differ-
ence lies in.the faet that concrete can, because

load-bearing structural material, The consid-
erably lower strength of ,plaster has, up until
now, tonfined its use principally to finish.
However, experiments are being conducted with
an eye to developing plasters with load-bearing
strength, ~

A plaster mix, like a concrete mix, is made
plastic for application by the addition of water
to the dry ingredients. Again like concrete, it
is a. reaction of the binder to the water called
HYDRATION that causes the mix to harden.

s

PLASTER INGREDIENTS

"The'binders most commonly used for plaster
ave GYPSUM, LIME, and PORTLAND EMENT,
Because gypsum plaster should not be exposed
to free water or severe moisture conditions, it
is usually confined to interior use. Lime and
portland cement plaste£ mays be used ‘both' in-

ternally and, extergally’.

3 Te

- v

o
& Ld

. .
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usedas a  natural gypsum-is a-DEHYDRATION R

»

GYPSUM PLASTER . o

Gypsum is a-naturally occﬁrri’ng sedimen-
tary gray, white, or pink rock. The natural
rock is crushed and then heated to high tem-
perature,’a process (known as CALCINING)
Which drives off about three-quarters of the
WATER OF CRYSTALLIZATION which Yorms
about 20 percent by weight of the rock in a
natural state. The calcined material is then
ground ‘to a fine powder, to which certain AD-
DITIVES are added to control set, stabilization,
and other phxsigél or chemical characteristics.

For atype of gypsum plaster caliad KEENE'S
CEMENT the crushed gypsum rock is heated
until nearly all of the water d¥ crystallization
is dritvemNoff., To offset slow-setting caused by
absence of so much WATER OF HYDRATION,
an Englishman named Keene patented a process
of adding alum as an accelerator. The result-
ing plaster, called Keene's ¢ement, produces a
very hard, fine-textured finish coat. )

The removal of water of crystallization from

In the course of setting, mixing water (Water of

hydration) added to the mix REHYDRATES with ’

the gypsum, thus causing RECRYSTALLIZA-
TION. Recrystallization causes the plaster to
harden. : :

* There are four common types, of gypsum .

basecoat plasters, as follows:

vcess.” ~ ,

GYPSUM REAT plaster is gypsum plaster ° °

without aggregate, intended for mixing with
aggregate on the job.

GYPSUM READY-MIXED plaster consists
of gypsum anfl ordinary mineral ageregate; at
the job it requires addition of -enly the water.

GYBSUM WOOD-FIBERED plaster ‘consists
of calcinéd gypsum combined with not less than
0.75, pertent by weight of non-staining wood
fibers. It may be used as is or mixed with
L part samnd to produce base coats'of superior
Strength and fardness. )

GYPSUM BOND plaster is so-called because
it is design)ed to bond to properly prepared
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monolithic concrete. it consists essentially of
calcined gypsum mixed with from 2 to 5 per-
cent of lime by weight.

There are five common types of gypsum
finish coat plasters, as follows:

READY-MIX GYPSUM FINISH plasters are
designed for use over gypsum plaster base-
coats. They consist of finely ground calcined
gypsum, some with and others without aggre-
gate. At the job they require addition of water
only. .

GYPSUM ACOUSTICAL plasters are de-
signed to reduce sound reverberation,-

GYPSUM GAUGING plasters contain LIME
PUTTY, the inclusion of which prowdes certain
setting properties, increases dimensional sta-
bility during drying, and provides initial sur-
face hardness, Gauging plasters are obtainable
as SLOW-SET, QUICK- SET, and’. SPECIAL
HIGH STRENGTH R4

GYPSUM MOLDING plaster is ‘'used pri-
marily in casting and ornamental plaster work.
It is available neat (that is, without admixtyres)
or with lime. AS with portlahd cement mortar,
the addition of lime to a plaster mix makes the
mix mbore 'buttery.'

KEENE'S CEMENT is a fme, high dens-1ty
plaster capable of creating a highly polished
surface. It is customarily used with' lime
*putty, and with fine sand which provides crack-
resistance.

-

LN

-

LIME PLASTER ’

LIME is obtained prmclpally from the burn-
ing (called calcining) of LIMESTONE, a very
common mineral.  During the calcining process
certain chemical changes occur which trans-
“form the limestone into what is called QUICK-
LIME.. Qulckhme which meets certain require-

-- ments is pulverized for bullding use; other

quicklime is fyrther processed into HYERATED
.lime for building use.

Before being used for plas(ring, quicklinte
must -be SLAKED!
‘the quicklime to water. Be careful when adding
quicklime- to water because ¢f a chemical
change tpat will occur. For example, always
add quick=slaking lime to water; when escapihg
.Steam appears, the lime should e hoed and
]ust enough lime added fo stop th steammg.
When mixing medium-slaking and slow-slaking
liMes, the water should be added to the lime.
The slow-slaking lime must be mixed under "an

.tsand, water, and a GAUGING

Slaking consists of addmg‘

ideal temperature; thereby making it necessary
to heat the water in cold weather, Magnesium
lime is easily "drowned" so be careful when
adding. too much water to. quick-slaking calcium
lime. When too little water is added to either
calcium or magnesium limes they can be
"burned." Whenever lime is purned‘or drowned,
a part of it is spoiled and it“will not harden and
the paste is not as viscous and plastic as it
should be, The quicklime must be soaked for
an extended period of as much as 21 days. The
end-product is plastic LIME PUTTY.

Because of the delays involved in the slakmg
process, most building lime is hydrated lime.
NORMAL hydrated lime is converted into lime
putty by soaking for at least 16 hours.> SPE-
CIAL hydrated lime develops immediate plas-
ticity when mixed with water and may be used
right after mixing.

Like calcined gypsum, hme plaster tends to
return to its- original rock-like state after
application.

For_ interior basecoat work, lime plaster
has been largely supplanted by gypsum plaster,
It is now used principally for interior finish
coats. Because lime putty is the most plastic
and workable of the cementitious matefials

, used in plaster, it is often added to other less

workable plaster materials to improve plas-
ticity. For lime plaster, ime (in ‘the form of
either dry hydrate or lime putty) is mixed with
TERIAL., A
gauging material is intended to" produce early
strength-and to counteract shrinkage tenden-
cies, The gauging material may be either
GYPSUM GAUGING PLASTER or Keene's ce-
ment for interior work, or partland cement for
exterior work

PORTLAND pxﬂaENT

e .Eortland cement pl‘aster is similar to the

portland cement-mbrtar used in masonry. It
may contain cement, sand, and water only; how-

.ever, lime, ground 'asbestos, or some other

plasticizing material is usually added for "'but-
teriness." -

* Portland cement plaster may be applied di-
rect to exterior and interior masonry walls.
Elsewhere it will he applied over metal lath. -
Never, apply portland cement plaster over gyp--
sum plasterboard or over gypsum .tile. Port-
land cement plaster is recommended for use in

plastering walls and ceiling¥ of large walk-in
refrigerators and cold storage spaces, basement
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spaces, toilets, showers, and sxmllar areas

~ where an extra hard or highly water-resistant
surface is re_quired
AGGREGATE :

f The aggregates most commonly used in

" plaster are SAND, VERMICULITE, and PER-
BITE. Generally speaking, any sand retained
on the No. 4 sieve is too coarse to use in plas-
ter, and only a small percentage of the mate-~
rial (about 5 percent) should pass the No. 200
sieve, .

-
’

Sand

Vo . N

« Sand for plaster, like sand for concrete;
must be free of more than'a specified minimum
of organic impurities and harmful chemicals.
Certain tests for these impurities.and chemi-
cals are conducted by qualified personnel. -

Proper aggregate gradation influences plas-

ter strength and workability, and likewise has

+ an effect on the tendency of the material to
shrink or expand while setting. For, sand in-
tended for use in gypsum plaster recomniended

gradatxon is as follows:

Plaster strength is reduced if excessive fine .
aggrégate material is present in a mix. The

¢ greater quantity of mixing water requir

the water:cement ratio, thereby redudi

rdises
g the

dry set denszty. The cementitious-material be-

. comes overextended because it must coat a

-

relatively larger overau aggregate surface,

An excess of coarse adversely affects work-
ablhty;'the mix ‘becomes "harsh working" and,
difficult to apply. -

Plaster shrinkage during drymg may be
caused by amn, excess of either fine c:{f coarse.
Because an excess of fine increases the aggre-
gate total surface area, a larger quantzty of
binder paste, is needed to coat all particles.
The mix becomes too rich in cementitious ma-
terial, and it is the cementitious material
which is unstable after application. The en
‘effect is much the same if there i too mu/ga
coarse; in this case,-there is not enough fine to
fill the voids between coarse particles, and
more cementitious material must be used to
fill these voids. Again the result is a rich and
relatively unstable material. N

‘\

»

Vermiculite -

e
o

(

Percé’tage Retained

1

388

X . by Weight
‘> i . ’ “
' Sieve Size Max Min
Np. 4 "ot Z.
No. 8 5 0
No. 16 30 5.
Ne' 30 . 65 + 30
No. 50 95 65
No. 100 100 90
- For sand intended for use in exterier plas-
ter, recommended gradation is s follows: -
Percentage Retained
by Weight
* - Sieve Size " Max Min
No. 4 . 0 -
° ' No.8 S0 0
No.16 40 20 -
«No.30 - . 65 30
“No. 50 90 .10
No. 100 100 7~ 95, »
v . ,
/\‘ ; i

VERMICULITE is a’MICACEOUS mmera.l- .
meaning a mineral 1n which each particle is
LAMINATBED, or made up of adjoining layers.
When vermiculite particles are, exposed to in-
tense heat, steam forms between the layers so
as to force thent apart; this causes each par-
ticle to increase from 6 to 20 times in volume.
The expanded material is soft and pliable, w1th
a color varying between silver and gold.. .

For ordinary plagter work, vermiculite is
‘used o with gypsum plaster—therefore,  in
general, only for iinterior plaster@ng For
acoustical plaster, vermiculite is combined
with a special acoustical binder, .

Expanded vermiculite is manufactured in
five types (I, O, I, IV, and V) according to
particle size, Only type IO is used in plaster-" .
ing. It‘is the lightest of the stamdard plaster
aggregates, weighing only froxxn 6 to 10 lbs per |
cu ft. The approximate dry weight of a cu ft of
'1:2 gypsum-vermiculite plaster is 50 to 55 lbs; -
the dry weight of a cu ft of comparable sanged
“plaster is 104 to 120 lbs,

For gypsum-vérmiculite plaster fhe followe
ing gradation for the vermiculite is rgcom-
mended: %
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Pex:centage Retained

by Volume
oo - .
Sieve Size Max . Min \
No. 4 ) 0 -
No.'8 .+ 10 0
No. 16 - ~ % . 40
NO. 30 95 © 65
No. 50 - 98 75
No. 180 100 ) 90
'Perlite

Raw perlite is a volcahic glass whieh, when
flash-roasted, expands to form frdthy particles
+ - of irregular shape that contam countless minute
-air ¢ells. Perjlite ore is crushed‘'and then
heated to high temperature; as the particles
soften,  combined water turns to steam. This
., causes the particles to "'pop,"” formihg~a frothy
- mass of glass bubbles 4 to 20 times the volume
of the raw particle. The. process is called
EXPANDING; the color of expanded perlite
ranges from péarly white to grayish white.
Perlite is used with calcined gypsum or
portland cement for interior plastefing; it is
also used with special binders for acoustical
plaster. The approximate dry weight of a‘cu ft
of 1:2 gypsum-perlite plaster is 50 to 55 lbs,
+ or about -half the weight of a cu ft of sand+
plaster,
~ For gypsum-perhte plaster the recom-

— — mended-gradation—for-the perlite-is-as follows:

» . e

Percentage lietained

naturally foamed volcanic glass sxmﬂar to per-

" lite, but heavier (28 to 32 Ibs per cu ft, against

4

1.5 to 15 lbs for perlite). " The weight differen-
tial, gives perlite an economic advantage, and
limits the use.of pumice to localitxes near
where it is produced. L ¥

-
-

WATER

i

Thei mixing ‘water in plaster _performs. two
functions. First, it transforms the dry ingre-.
dients into a plastic, workable ma3s; second, it
combines mechanically and/or chemxcally w1th
the binder to induce hardening. 'As is the.case
with concrete, there is a maximum guantity of
water per unit of binder requxred for complete
hydration, and an excess over this amount re-
dueés {k;e plaster s¢i‘eng'th below the maximum
attainable.

owever, in all plaster mixing more water

dded than is necessary for complete hydra-
tibn of the binder; the excess is necessary to
bring the mix to workable . consistency. ' The
amount that must be added for workability de-

pends on the character and age of the bmder, i

the" method of application, the drying conditions,
and the tendency of the base to absorb water.
A porous masonry base, for example, will draw
a good deal of water out of a plaster mix. If
this reduces the watep content of the mix,. be-
low the maximum requ;,red for hydration, in-
complete curing will result.

As a general rule, only the amount of watér

- required to.attain workability i 1s added’to a mix,

. and no more.-

by Velume
Siéve Size . Max - “Min
‘ No.4 _.__- 0 - .
~  Nol8 5 0 -
No. 16 60 10
No. 30 95 45
No. 50 98~ - <15
No. 100 100 ‘88
Other Aggregates ' - ‘

™~

Although sand, vermiculite, and perlite con-
stitute the great preponderance of plaster.ag-
gregate, certain other materials are used.
Wood fiker may be added to neat gypsum plas-
ter<at thé\time of manufacture, to improvg¢ the
working qualities of the gypsum. PUMICE is a

389

The water should be clean and
fresh, and it must contain no dissglved chemi-
cals which might accelerate or retard the set.
Water previously used to wash plastering tools*
should never be used for mixing plaster; such-
water may contain paxnticles of set plaster which
may’accelerate setting. Stagnant water should
be avoided, because such water may conthin
organic material which may retard setting and
possibly cause staining, 6

. PLASTER BASES .

For plastering there must be. a continuous
surface to which the plaster can be'applied and
to which it will cling; such a surface is called a
plaster BASE. A continuous concrete of ma-
sonry surface may serve_as a base mthout the
fecessity for furthier treatment.

For plaster planes such as those defined by
the inner edges,of/ studs or the lower edges of

. b -

-

.
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) attached with power-dtiyen ‘staples.
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\ B
joists, however, base material must be in-
stalled to form a continuous surface which will
span the spaces between the.structural mem=
bers. Material-of this kind is called LATH.
Lath formerly consisted of thin wooden' strips
which were nailed at right angles to the_ studs
- or.joists. Narrow openings were left between
djacent laths, through whichthe plaster pene-
%‘ated to form a KEY which bonded the,pldster

the lath. . P v
»+In modern plastering, /wooden lath ‘has been
almost entirely superseded by GYPSUM lath
* and METAL lath, ! - ’

~ /

\ ~

13

.

GYPSUM LATH - A

Gypsum lath is made by sandwiching a core .

of gypsum plaster between two sheets of a
fibrous, absorbent paper. For PLAIN {non-
" perforated) gypsum lath, bond is effected by
absorption or suction of the face of the lath.
This absorption draws in some of the cementi-
tious material in the plaster. Ag the plaster
sets, particles of this absorbed material inter-
lock with nonabsorbed particles in the plaster,
For PERFORATED (punched with 3/4-in. holes
4 in, apart) gypsum plastar, suction bond is
supplemented by keys formed by plaster which
penetrates the holes. .
Standard sheet size. for gypsum lath, is
16 in. x 48 ih., except in the western u.s.,
where it is 16 1/5 in. x 48 in.
gypsum lath comes 16 or 24'in, wide and any

length up to 12 ft as ordered. Available thick- -

nesses are 3/8 in. and 1/2 in. INSULATING ,
« gypsum lath has aluminum foil bonded to the
back ‘of. the .sheet; this material provides ther-

mal insulation and also serves as..a vapor—

barrier. .

Gypsum' lath is hailed to studs, joists, or
furring. strips with 14/8-in. to 1-1/4 in, flat-
headed :-GYPSUM LATH NAILS, 5 nails to each
stud, joist, or strip crossing. It mayJjalso be

.
—— e ., hd

METAL LATH -\

Metal lath consists essentially of' a metal
screen. Bond is created by keys formef by
plaster forced through the screen openings; as
the plaster hardens, it and the metal become
rigidly interlocked.” . L

WIRE lath consists simply of wire screen,

, formed by weaving or welding intersecting
wires.:' together. SHEET metal lathconsists of

. » o

LONG LENGTH -

90 \\ -

sheet metal perforated with 6p§nings of various
shapes, *EXPANDED metal lath is manufac-

tured’ by first cutting staggéred slits in a sheet .

. and thén expanding (stretching) the sheet to
form the screen openings. RIB EXPANDED
metal lath contains V-shaped metal ribs for.the
purpose of furring the.lath out from the surfaée
to'which it is attached. Ordinary unribbed ex-

. Dpanded metal lath is Eg.lled FLAT EXPANDED.

.Types of Flat Expande& Lath

> DIAMOND MESH lath, suitable for all-types
of plastering, comes in 24-in. x 96-in. and
27-in.x 96~ in. sheets. = . .

A

' SELF-FURRING DIAMOND MESH -contains °

" DIMPLES which fur it out 1/4 in. from the sur-

* .

ndiled to smooth concrete or masonry surfaces,
or wrapped around structural steel, without the
necessity . for previous furring. It is widely
used for replastering old walls and ceilings
when .the removal of tHe old plaster is not de-
sired. Standard sizes- are the same as foE]
diamond mesh, , ) s
. PAPER-BACKED DIAMOND MESH is de-
signed ta receive plaster applied ‘by machine.
STUCCO MESH has larger openings than
diamond mesh; it is intended primarily for ex-
terior- plastering. -

: Types of Rib Expanded Lath T

. EIGHTHS /INCH rib lath has ribs 3/8 in. deep;
and THREE-QUARTER INCH rib dath-has ribs
3/4 in. deep. Starmdard sheet sizes'for flat and
three-eighths are the same as for diamond

mesh,

available besides 96 in.

Attachment of Metal Lath

Metal lath'is nailed to vertical.wooden sup-

~ ports (such as wall studs or wall furring strips)
with 4d common nails. 1t is nailed to horizon-
tal wooden supports (such as ceiling joists or

, ceiling furring strips) with 1 1/2-in. barbed
JLoofing nails. It.may alsobe attached to wooden
supports with power-driven staples. For at-
tachment to metal 'supports, tie wires are used.

.

" LATHING ACCESSORIES

LATHING ACCESSORIES co1sist of STRUC-
N {URAL COMPONENTS and MISCELLANEOUS

face to which it is attached. This lath may be ’

FLAT riblath has ribs1/8 iedeep; THREE-

For three-quarter the widths are the
samé, but lengths of 120 in. and 144 in. are

-

N
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ACCESSORIES. The principal use of structural
components is in the construction of HOLLOW
PARTITIONS. A hollow partition is one which
contains no building framing members (such as
studs and plates). Structural components. are
lathing accessories which take the place of the
misgsing framing members in supporting the
lath. They include prefabricated METAL

' STUDS and floor and ceiling RUNNER TRACKS.

The runner tracks take>the place of misding
. stud top and beottom plates; they usually consist

- of metal CHANNELS. Chamnels are also used

for furring and bracing.

‘,\stcellaneous accessories’ consxﬁt prmcl-
pally of various dev1ces which are attached to
the lath at corner and other locations, and
which serve to define and reinforce corners, to
provide dividing strips between plaster and the
edges of baseboard pr dther-trim, or to define
plaster edges at' unframed openings. CORNER
BEADS sare the most common miscellaneous
accessorles.
FLANGE corner bead, in which the flanges are
perforated metal. ‘There are also EXPANDED
FLANGE and WIDE FLANGE corner beads.

CASING BEADS are 51m11ar devices for pro-
viding dividing strips bétween plaster edges
and the edges of .door and window casing.
BASE BEADS (also called , BASE SCREEDS)
provide ‘dividing strips bétween plaster edge

and the edges of baseboards. All of these de- \
vices are attached to the lath’ before plaster is

appli&d. - 2 .
- BEAD S
- / 0. J
' FLANGE, o - T
1Tooooooogdo
. Jpooooooot
¥FL ANGE ‘

. 117.74
F1gure 14-1.—Standard flange corner bead.

S

GROUNDS ANp SCREEDS

2

GROUNDS are narrow strips of. wood or
metal that are placed around, and parallel to,

>

Figure 14-1 shows a STANDARD

—

be especially noticeable. The grounds are de-
signed to be used as guides for the plastering
straightedge when the final basetoat is brought -
to. the required thickness and line. Such mis-
cellaneous accessories as casing - bead& and
base beads serve as grounds, in adg1t1on to

providing dividing strips between plaster edges

and the edges of trim. - -

Edges of door and window jambs are often
used as grounds; however, it is not advisable to
plaster directly the wdod in such cases.
Contact between ¢ ‘'dimensionally unstable"*
wood and the moré stable plaster produces dif-
ferential movement (additionally complicated

by the shock of opening and closing of door or |

window) whicli may damage plaster edges. If -
casing beads are not used, the plaster should
be struck away from the wooden Ja\nb after the:
surface has been leveled,

PLASTER SCREEDS are grounds consjsting
of narrow str1ps of plaster 4 to in, wide,
placed at intervals on large wall or ceiling
areas. DOTS of plaster of the proper thickness
are placed first, ,then connected by bands of the
proper th1ckness The 'spages’ between the
bands are then ﬁlled in, after §1e band (that is,
the screeds) have haFiened enough to Support
the plastering straightedge. Dampness - will
damage plaster; therefore, plaster should not
be applied direcfly to exterior masonry walls.

However, in Such a case, it is advisable to fur
the plaster at least 1 inch from the masonry.

. MIXING PLASTER ’ T -

Much plaster comes ready- mlxed ’ requiring
only the addition of enough water on the job to
attain minimum required workab1hty For ]ob-
mixing, tables,are available which give recom-
mended 1ngred1ent iaroportmns for gypsum,

lime, lime-portland cement, and: portland ce--

" ment*plaster for base coafs \n lath or on vari-

the edges of surfaces and openings within the

area to be plastered, principally to ensure that.
plaster will be applied to the correct thickness
in locations where va#iations in thickness would

- 391

ous types of cencrete or 'mas ry surfages, and
for finish ¢dats of various t 'This course
can present retommended- proportions for ,pnly
the more common types of plastering situations.
In the followmg sections, 1 part of cementitious”

material means 100 lbs(l sdck) gypsum, 100 lbs -

(2 saeks) hydrated l1me, i cuft lime putty, or
94 1bs (1 sack) portland cement., One part of
aggregate means 100 lbs sand or 1-cu ft ver-
miculite or perlite. Vermiculite and perlite
are not used with lime plaster; therefore, while
aggregate parts given for gypsum or portland

‘cement plaster may be presumed to refer to

4

-

-
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either sand or vermiculjte/perlite, aggregate
parts given for lime plaster mean sand only,

fa

BASE COAT PROPORTIONS

. TWO—COA’I‘~ plaster work consists of a single
base coat and a -finish .coat.. THREE-COAT
jwork copsists of two base coats (the first called
the SCRATCH coat, tbe second the BROWN

, -coat) and a finish coat.
Portland cement plaster cannot be applied to

a gypsum base. Lime plaster can in theory,
but in practice only gypsum plaster is applied
to gypsund lath as a base coat. For two-coat
work on gypsum lath, the recommended base
coat proportions for gypsum -plaster are 1:2.5.

For two-coat work on a masonry (using, this
term to mean either monolithic concrete or
masonry) base the recommended base c¢oat pro-
portions are as follows:

Gypsum plaster: 1:3 t.
' Lime plaster using hydrated lime: 1:7.5
~~ & Lime plaster using lime putty: 1:3.5

Portland cement plaster is not used for two-
_ coat work, and two-cdat work is not usually
T done on metal lath,

- For three-coat work on gypsum lath the
recommended base coat proportions for gypsum
plaster are: scratch coat 1:2, brown coat 1:3;
or both goats 1:2.5. °

For three-coat work on metal lath the rec-
-ommended base coat proportions are asfollows:

Gypsum plaster: same as for three-coat
~ work on gypsum lath
Lime plaster using hydrated ﬁme
"1:6.75%brown 1:9
Lime plaster using lime putty: scratch 1:3,
v: brown 1:4
Portland cement plaster:
1. Y

scratch

both coats 1:3 to

7 For three-coat work on a masonry base the
recommended ‘base coat proportions are as
follO'W . \

Gypsum plaster: b&h coats 1: 3 N
Portland cement plaster° both coats 133 to
1:5 )

Lime plaster is not usually used for three-
¢oat work on a masonry base. |

FINISH COAT PROPORTIONS\'

A lime finish may be applied over a lime,
gypsum,, or portland cement base coat; other

* S ittt .

finishes; however, should be applied only to
basecoats containing the same cementitious
material. A gypsum-vermiculite finish should
be appued only to a gypsum-vermiculite base-
.coat.

Finish coat proportions vary according to
whether the surface is to be finished with a
TROWEL or with a FLOAT, These tools are
described latér. The trowel attains a smooth
finish; the float attdins a finish of a desired
texture, :

‘For a trowel-finish coat using gypsum plas-
ter the recommeaded proportions are 200 lbs
hydrated lime or 5 cu ft Jime putty to 100 lbs
gypsum gauging plaster. ‘s\

For a trowel-finish coat using lime-Keene's
cement plaster the recommended proportions
are, for a medium-hard finish, 50 lbs h¥drated *
lime or 100 lbs lime putty to 100 lbs Keene's
cement. For a hard finish the recommended
proportions are 25 lbs hydrated lime or 50 lbs

., lime putty to 100 lbs Keene's cement.

* For a trowel-finish coat using lime-portland
“cement plaster the recommended proportions
are 200 lbs hydrated lime “or-5 cu ft lime putty
to 94 lbs portland cement.

For a finish coat using portland cement-
sand plaster the recommended ingredient pro-

ortionp are 300 lbs sand to 94 lbs portland
cement. This plaster may be either trowled or
figated. Hytyated lime up,,.to-10 percent by
weight of the portland cement, “or lime putty up
to 25 percent of the volume of the portland
cement, may be added as a plasticizer.

For a trowel-finish coat using gypsum gaug-
ing or gypsum neat plaster and vermiculite
aggregate the recommended proportions are
1 cu ft vermiculite to 100 Ibs plaster.

Recommended proportions for various types
of float-fihisi coats are as follows:

Lime putty 2: Keene's cement 1.5: sand 4.5,

by volume , .
Hydrated lime 1: gypsum gauging plaster 1.5:
. d 2.3, by weight
,Hydrated lime 2: portland cement 1
2.5, by weight
Lime put'ty 1: sand 3, by volume
Gypsum neat plaster 1: sand 2, by weight

sand

PLASTER QUANTITY ESTIMATES

The total volume of plaster required for a
job is, of course, the product of the thjckness
of the plaster times the:net area to be covered.

T 392 e
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Plaster specifications staté a minimum thick-
ness, which the plasterer must not go under,
and %hich he should likewise exceed as little as
possible, because .a tendency to cracking in-
cregses with thickness. Specified minimum
thickness for gypsum plaster on metal lath,
wire lath, masonry/concrete walls and masonry
ceilings’'is usually 5/8 in.; on gypsum lath it is
1/2 in.; on monolithic concrete ceilings it is
3/8 in. For interior lime plaster on metal lath
(3-coat work) the specified minimum thickness
is, usually 7/8 in.; for exterior lime plaster on

etal lath it is 1 in, For lime plaster on in-
erior masonry walls/ceilings the minimum
thiékness is 5/8 in.; for exterior lime plaster -
on masonry it is 3/4~in.  For lime plaster on
interior concrete ceilings the minimum ‘thick-
ness is 1/16 in. to 1/8 in.; on interior walls,
5/8 in. For lime plaster on exterior concrete
the minimum thickness is 3/4 in. For portland
cement plaster, either interior or exterior,
recommended thicknesses are 3/8 in. for each
base coat (3-coat work) and 1/8 in. for the
finish coat.

The YIELD for a given quantity of pla.
ingredients, like the yield for a given quantity
of concrete ingredients, amounts tothe sum o
the ABSOLUTE VOLUMES of the ingredients.
The absolute volumes of typical plaster ingre-
dients are as follows:

-

- 100 lbs gypsum .. ........ 0.89 cuft

. lcuftlimeputty......... 0.26cuft
100 lbs hydrated lime .. .... 0.64 cu ft
100bssgand ........0... 061 cuft

94 lbs portland cement .... 0.48 cu ft

This list indicates that.(for example) 94 lbs
of portland cement, which has a loose volume
of 1 cu ft, has an absolute volume (that is, a
solid or exclusive-of-air-voids volume) of only
0.48 cu ft. Therefore, 94 lbs of portland cement

* contributes a volume of only 0.48 cu ft to a
plaster (or concrete) mix. .

The absolute volumesdf the last ingredient—
the water —is the same“as its "loose" volume:
0.13 cu ft per gallon. .

Determining Yield
'3
Suppose now that you want to determine the
yield of a plaster mix containing 1 part of gyp-
sum plaster to 2.5 parts of sand. One part of
. gypsum plaster -is 100 lbs, with an absolute
volume of 0.69 cu ft. Two and five-tenths parts

)

X Qork (o

_placed in the mixing box and thoroughly mixed

of sand means 250 1bs of sand. Sand has an
abgsolute volume of 0.61 cu ft per 100 lbs;
therefore, the absolute volume of the sand is
2.5 x 0.61, or 1.52 cu ft.

The watet will contribute 0.13 cu ft of vol-
ume to the mix for every gaplon of water added.
For approximate yield calculations, you can
assume that 8 gals of water will be used for
every 100 lbs of cementitious material. There
are 100 lbs of gypsum plaster in question here,’
which means 8 gals of water. The water vol- -
ume, then, will be 8 x 0.13,.or 1.04 cu ft.

The_yield for a 1-sack batch of this mix will
be the sum of the absolute volumes, or 0.69 cu ft
(for the -gypsum) plus 1.52 cu ft (for the sand)
plus 1.04 cu ft (for the water), or 3.25 cu ft.

Estimaling Ingredient Quantities

4

Suppose that the plastering job is a wall with
a net area of 160 sq ft, with a specified total
plaster thickness of 5/8 in. and a finish coat
thickness of 1/16 in. You are doing two-coat
ly a single base coat), and you want to
pstimaté ingredient quantities the base coat.
The thickness of the base coat“will*be 5/8 in.
minus 1/16 in., or 9/16 in., which equals about
0.046 ft. The volume of plaster required for
the base coat, then, will be 160 x 0.046, or about
7.36 cu ft.

The yield for a 1-sa ¢ batch is .25 cu ft
therefore, the job calls for a batch (with sacks
to the number indicated by the value bf x in the
equation 1:3.25::x:7.36, or about 2.3 gsacks. The
number of parts of sand requiged equals the
value of X in the equation 1:2.5::2.3:x, or 5.75
parts. There are 100 lbs of sand in a 'part,"
and 100 lbs of gypsum in a sack. Therefore,
for the base coat you will need 230 lbs of gyp-
sum and 575 lbs of sand.

.

MIXING PLASTER BY HAND

Equipment for plaster mixing by hand con-
sists of a flat, shallow-sided MIXING BOX and
a hoe; the hoe usually has a perforated blade.
Mmed plaster is transferred frém the mixing
box to a MORTAR BOARD, similar to the one
used in bricklaying. Men applymg plaster pick
it up from the mortar hoard. * -

In hand mixing, the dry ingredients are first

until a uniform color is obtained. The pile is
then coned up and troughed, and the water is
mixed in much as it is in hand concrete mixing.
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Mixing is continued until the materials have
been thoroughly blended and proper consistency
has been a
quires a "feel" for proper consistency. Mixing
should not be continued for more than 10 or 15

thained. With experience a man ac-°

minutes after the materials have been thor--

oughly blended, because excessive agitation
may hasten the rate of solution’of the cementi-
tious materiat and thereby cause accelerated
set.

. Finish-coat lime plaster is usually hand-
mixed on-a small 5 ft* x 5 ft mortar board
called a FINISHING BOARD. If the lime used
is hydrated lime, it is first converted to lime

- putty by soaking in an equal -amount of water

for 16 hours. In mixing the plaster, the lime
putty is first formed into a ring on the fifiishing
board. Water is then poured into the ring, and
the gypsum or Keene's cemept is then sifted
into the water to avoid lumping. The mix is
allowed to stand for one minute, after which the
materials are thoroughly blended. Sand, if it is
'to'ee used, is then added ‘and mixed in.

MIXING PLASTER BY 'MACHINE

A plaster mixing machine (fig. 14-2) con-~
sists primarily of a metal DRUM containing
MIXING BLADES, mounted on a chassis equipped
with wheels for road towing. Mixing is accom-
plished either by rotation of the drum or by
rotation of the blades inside the drum. Dis-
charge into a- wheelbarrow or other rece;‘ tacle

is psually accomplished by tilting the drum as
*shown in figure 14-2. . -

117.75
Figure 14-2 —Plaster mixing machine.

!
Steps in the machine mixing of gypsum plas-
ter are as follows: . .

&

For job-mixed gypsum plaster: ,

1. Put in the approximate amount -of water"

'Approximate water amounts for various gypsum-

aggregate proportions and the common aggre-

gates are as follows:

Gypsum-Aggregate
Aggregate Proportions
1:2 1:2.5 1:3. -
Sand 6.8 gals | T.4.gals | 8.2 gals
Perlite 7.1 gpls 8.5 gals | 9.1 gals
Vermiculite | 9.0 gals |10.0 gals | 10.1 gals

-

2, If sand is used, add approximately one-

half of the aggregate. If perlite or vermiculite

is uséd, add all the aggregate.
" 3. Add all the cementitious material.
4., Add the remainder of the sand aggregate.
5. Mix to requirqg consistency, adding more
water IF NECESSARY.,

+ For ready-mix gypsum plaster: N

1. Put in the.approximale amount of water,
as prescribed by manufacturer's instructions
printed on the sack.

2. Add the plaster. -
3. Mix to the required consistency} ding
water IF.NECESSARY. ® A

For machine .mixing of lime and portland
cement plaster, place the dry ingredients in the
drum first and mix dry auntil a uniform color
is attained.” Then add the water and mix to
the required consistency. Approximate water
amount is 8 gals per 100 lbs cementitious
material. s

' It is generally recommended that the mixer
be allowed to run no longer than three minutes
after all materials have been added.

[

APPLYING PLASTER
“ .

To attain complete structural integrity, a
plaster layer must be uniform in thickness;
also, a plane plaster surface must be flat
enough to appeagflat to the eye and’to receive
surface-applied taterials (such as casings and
other trim) without the appearance of noticeable
spaces., Specified flatness tolerance is usually
1/8 in.in 10 £t. -

394 s
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PLASTERING TOOLS

Steel TROWELS are uged to apply, spread,’

and smooth plaster. The shape and size QOf the
blade of a trowel is determined by the purpose
for which the tool is used and the manner of
using it.

+The four common types of plasteringtrowels

‘are shown in figure 14-3. The RECTANGULAR'

*. TROWEL, with a blade approximately 4 1/2 in,
, wide by 11 in. long, serves as the principal
conveyor and manipulator ;of plaster. The
*POINTING trowel, 2 in, wide by about 10 in.
long, is designed for use in places where the
trowel ‘won't fit. , The MARGIN
trowel is another smaller trowel 8imilar to
the pointing trowel, but with. a square rather

- i wiban a pointed end. The ANGLE trowel is used

for finishing corner angles formed by adjoin.ing
right-angle plaster suriaces

RECTANGULAR
TRGWEL -

POINTING
TROWEL®

MARGIN,
TROWEL

7" ANGLE
TROWEL

AW A ~
1.

T, 29.164
Figure 14-3.—Pldstering trowels,

The HAWK (fig, 14-4) i8 a square lightweight
sheet metal platform witi a vertical central
handle, .used for carrying mortar from mortar
board fo the place where it is to be applied.
The plaster is then removed from the hawk
with the trowel. The 'size of a hawk varies

sfz:,omlom ‘square to 14 if, square.

:The FLOQAT is glided over the sirface of the
plést’ér, to fill voids and hollows or to level
bumps\left by previous operations, and to im-
part a’ fexture to the surface. Common types of

Y

o
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. 117,78
Figure 14-4,~Hawk, R

floats are shown in. figure 14-5 The WOOD
float has a wood blade, the ANGLE float a stain-

"less steel or aluminum blade. The SPONGE
float is faced with foam rubber gr plastic, in-
tended to attain a certain surface texture., A
CARPET float is similar to a sponge float, but
‘faced with a layer of carpet material A, CORK

Mwat is faced with cork.
ANGLE. FLoAT §

" wooD FLAT

. Figure 14-5,—Plastering floats.

A float blay is 4 or 5 in. wide and about
10 in, long,

The ROD anﬂf STRAIGHTEDGE consists ofa
wood or lightwexght metal’ blade € in. wide by
( om 4 to 8 ft long.’ This is the first tool used
in

leveling, and straightening applied plaster ]

between the grounds. A wood rod has & slot for
a handle cut.near the- center of the blade. A

methl rod u y has a shaped handle running
.the length ofsthe blade. A wood rod is shown in
figure 148,

The FEATHEREDGE (fig. 14-8) is+similar
to the rod, except that the blade tapers to a
sharp edge. It is used to cut in corners and to

11
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ROD QR STRAIGHTEDGE

o

<

——

FEATHEREDGE
. ¢
. 117.77
Figure 14-6.~Rod or straightedge
and featheredge.
[

<

”shape sharp, straight l}nes at corner lines of
intersection. .
, The DARBY (fig. 14-7) is, in effect, a float'

. with an extra-long (3 1/2 to 4 ft) blade, equipped
with handles for two-handed manipulation. It is
used for further straightening of the base coat
after~rodding is completed; also to level plaster
screeds and to level finish coats.

surface, and in su¢h a way that the line of the
edge makes an angle of about 45° with the line

of direction of the stroke. .

-
.

: The blade of - -
~the datby is held nedrly flat against the plaster

rotating trowel. which weighs about 6 lbs and
resembles a‘6-bladed fan. There are usually
two sets of blades, one more flexible than the

"other. The flexible set is used for preliminary

troweling, the stiffer set for final troweling.
Mechanical troweling can be done to within
1/2 in. of corner angles, leaving the angles to
be finished by angle troweling, *

+ There are two types of PLASTERING MA-
CHINES. The WET MIX PUMP.carries mixed
plaster from the mixing machine to a hose
nozzle. The DRY MIX machine carries dry in-
gredients to a mixing nozzle where.water under
pressure combines with th and provides
spraying force. Most plastering machines are
of the wet mix pump yariety. .

A wet mix pump may be of the WORM
DRIVE, PISTON PUMP, or HAND HOPPER
type. In a worm drive machine mixed plaster
/is fed into a hopper and forced through the hose
to-the\nozzle by the screw action of a rotor and
statorjassembly in the neck of the machine. A
machine of this type-has a hopper -capacity of
from 3 to 5 cuft, and can deliver from 0.5 to
2 cu ft of plaster per minute.

f On a piston pump machine a hydraulfc, air-

operated, pr mechanically operated piston sup-
plies the force for moving the wet plaster., On
a hand hopper machine the dry ingredients are
placed in a hand-held hopper just above the
nozzle., Hopper capacity is usually around
1/10 cu ft. These machines are used princi-

" ¥._~Tally for applying finish plaster.

117787
Figure 14-7.—~Darby. )

‘When a plaster surface is being leveled,

the leveling 'to% must move over the plaster -

smoothly. If the'surface is too dry, lubrication

must be provided by moistening. In base coat -

operations this is accomplished by dashing or
-brushing water on with a water-carrying~brush
called a2 BROWNING brush. This is a fine~

- - bristled brush about 4 or 5 in. wide and 2 in.

thick, with bristles about 6 in. long. For finigh
coat operations a FINISHING brush'with softer,
mdre pliable bristles is used.

A MECHANIGAL TROWEL (often called a
POWER TROWEL) is an electrically operated

Y

396

112

’

Machine application cuts down on the re-
quirements for the use of the hawk and trowel
in_initial plaster application; however, the use
of straightening and finishing hand tools re-
mains about the same for machine-applied
plaster. .

.

PLASTERING CREWS
»

A typical plastering crew for hand applica-
tion consists of a crew chief,~2 to 4 plasterers,
and 2 to 4 TENDERS. The plasterers, under
the crew chief's supervision, set all levels and
lines and apply and finish the plaster. The
tenders mix the plaster, deliver it to the plas-
terers, construct scaffolds, handle materials,
and do cleanup tasks.

For machine appljcation a typical crew con-
sigts of a NOZZLEMAN who applies the mate-
rial, 2 or 3 plastererg leveling and finishing,
and 2 or 3 tenders. ~

-

“«
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.° " Chapter 14—PLASTERING, STUCCOING AND TILE SETTING

. APPLICATION OF pLAs';;g’ia‘

‘Lack of uniformity in the thickness of a
plaster coat-detracts from the structural per-
formance of the plaster, and the thinner the
coat, the smaller the permissible, variation
from uniformity. Specifications - usually re-

' qui that plaster be finished "true and &ven,

1/8 in, tolerance in 10 ft, without waves,
cra s, or imperfections." The standard of
1/8 in. appears to be the closest practical tol-
erance to which a plasterer can work by the
methods commonly in use.

11& Define angles sharply with angle float and

- featheredge, and trim back plaster around

The importance 6f adhering to the recom-.

mended minimum thickness fore=the plaster
cannot be overstressed. A plaster, wall be-
comes, more rigid as thickness over the mini-
mum recommended increases--which means in
effect that the tendency to cracking increases
as thxckness increases. However, tests have
shown that a reduction of thickness from a rec-
ommended minimum of 1/2 in. to 3/8 in., with
certain plasters, decreases cracking resist-
ance by as much as 60 percent, while reduction
to 1/4 in. decreases ‘1't as much as 82 percent.

Base Coat Application L

GYPSUM BASE COATS.—The sequence of
operations in three-céoat gypsum plastering is
as follows: R

1. Install the plaster base.

2. Attach the grounds.

3. Pply the,, scratch coat approximately
3/16 in? thick.

4, Before the scratch coat sets, RAKE and
CROSS-RAKE. This procedure. comsists of

"seratching with a tool that leaves furrows ap-

proximately 1/8 in. deep, 1/8 in. wide, and
1/2 tb 3/4 in. apari. 'The furrows are intended
to improve the bond between the scratch coat
and the brown coat,

5. Allow the scratch coat to set firm and
hard. -

. 6., Apply plaster screeds if required.

7. Apply the brown coat to the depth- of the
screeds.

8 Using“the screeds as guides, straighten

surface with a rod., -
9 Fill in any holloxys and rod again.
10. Level and compact the surface with a
darby; then rake and cross-rake to receive the *
fimsh coat.

~.

with grounds.

grounds so that finish coat can be applrﬁ flush,

The two-coat method is used with gypsum~

plaster over a gypsum lath or a masonry base.
Steps are as follows: ,

1, Install the base if necessary. ! -

2. Attach the grounds and apply plaster

screeds if necessary. .

3. Apply the first thickness, and double back
immediately with a second thickness to the
depth of the screeds; because of this procedure,
two-coat work is frequently called DOUBLE-
BACK.

The remaining steps are similar to the last
four steps discussed in three-coat work.

LIME BASE COATS.—Steps for lime base
coat work are’similar to the steps for gypsum
work , except that for lime an additional floating
is requlred the day after the brown coat is ap-
plied: This extra floating is required to in-
¢rease the density of the slab and to fill in any
cracks which may have developed because of
shrinkage .of the plaster. A wood float with one
or two nails protruding 1/8 in. from the sole
(called aDEVIL'S.float) is used for the purpose.

The sequence of steps for thrée-coat lime
plaster work over various bases is_ as follows:

1. Install the base if necessary, and attach
the grounds.
. 2. Apply the- scratch coat with sufficient
plaster and presSure tp evenly cover the plas-
ter base and (for metal flath) provide posit1ve
keying.

3. Allow the scratch coat to become hard,

- bdt not dry, and scratch with metal scratching

‘
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tool.

4. Apply plaster screeds if necessary. For
intferior lime plaster on metal lath grounds and
screeds are usually established to provide for
7/8 in. plaster from the face of the plaster
base.

5. Allow the scratch coat to- dry and then
apply thebrown coat to the depfh of the grounds.

6. Rod and darby the sul‘face to a true plane
and "straighten all angl s Cut the brown coat
back 1/16"in. at grounds to allow the finish coat
to be plastered flush’with the grounds.

7. Allow the brbown coat to dry for 24 hours;
then {loat the surface with a devil's float.

Y RN
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Chapter 14—-PLASTERING, STUCCOING AND TILE SETTING .- :

usually applied intwo thin apphcations. After

. the first coat has been applied, all depressions,

.. holes, or irregularities are touched up by hand
' to prevent their showing in the final coat."

" Some (special interior finish texfures \are
L obtained otherwise than by floating, or by prg-
) cedures used in addition to floating. A few

tliese -are as follows: !

STIPPLED FINISH.—After the finish coat .

has been applied, additional plaster is daubed
over the surface with a stippling brush.

SPONGE FINISH.—By pressing a sponge
\ against the surface of the finish coat, a.very
soft, irregular texture can be obtained. ,

DASH COAT FINISH.—This texture is ob-
tained by throwing plaster onto- the surface
from a brush. It produces a fairly coarse
finish, whi¢h can be modjﬁed by bmshmg the
plaster with water before it sats.

TRAVERTINE FINISH.—The plaster is jabbed
at random with a whisk broom, wire brush, or
- other tool that will form a ‘dimpled surface. As

NN

t\he plaster begins to set, it is troweled inter-
., mittently to form a pattern of rough and smooth
areas. .

. PEBBLE DASH.—This is a rough finish ob-

. tained by throwing .small "pebbles or crushed

’ " stone against a newly plastered surface. If
" necessary, a trowel is used to press the stones

Iightly into the plaster. . ”~

~-LERAMIC WALL TILE

rooms,*galleys, coryidors, and the like, are en-
’ tirely or partly coveied with CERAMIC TILE.
- The type most copmonly used is 3/8-in,-thick
- GLAZED INTERIO: tile, mostly in 4 1/4-in. or.
+ 6-in, squares. -Margins, corners, and base
lines are finished with TRIMMERS of various ,
shapes. Available shapes ‘and sizes of trim-
! . mers are shown on-a TRIMMER CHART pro-,
¢« 1 vided by the manufacturer.
“Ceramic tile can be set in a bed of TILE
MORTAR, or it can be set in a TILE ADHE-
SIVE furnished by the-manufacturer.

MORTAR APPLICATION

For mortar bed setting on a wall with wooden
studs, a layer of waterproof paper is first®
: tacked to the studs, and metal lath is then

- mitted, The scratch coat should be applied not

in
\ﬁ&ght.
Soni{ walls, especially in batlwooms, showed .

R 3 . v 399

nailed on over the paper® The first coat of
mortar applied én a wall for setting tile' is a
scratch coat and the second a float, leveling, or
brown coat. A scratch coat for application as a
foundation coat must be not less than 1/4 inch
thick and composed of 1 part cement to 3 parts
sand, with the addition of 10 percent hydrated ¢
lime by volume of the cement used. While still
plastic, the -scratch coat is deeply scored or
scratehed and cross-scratched. The scratch
coat should besprotected and kept reasonably

.moist during the seasohing period. All mortar

for scratch and ‘float*toats should be used
within 1 hour after mixing." The retempering of
partially hardened mortar will not be pe

more than 48 hours, nor less than 24 hours,
before starting the setting of tile.

The float coat-should be composed of 1 part .
cement,’ 1 part of hydrated lime, and 3 1/%
parts sand. It should be brought flush with
screeds or temporary guide strips,.so placed

s to give a true and evgn surface at the proper

distance from the finished face of the tne?

Wall tile should be thoroughly soaked in
clean water befote it is set. It is set bytrowel-
ing a skim coat of neat portland cement mortar
on the float coat, or applying a skim coat to'the
back of each tile unit, and immediately floating
the ‘tile into, place. Joints must be straight,

" level, perpendicular, and of even width not ex-

ceeding 1/16 inch. Waingcots are built of full
cougses, which may extend 'to a greater or
lesser height, but in no case more tfan 11/2
ches difference than the specified or figured .
Vertical joints must be majintained .
plumb for the entire height of the tile work. .
All joints, in wasl tile should be grouted full
with a plasti¢ mix of neat white cement or com-
mercial tile grout immediately after a suitable

"area of the tile has been s€t. The joinés should

be tooled,slightly concave and the extess mor-

tar cut off and wiped from the face of tile. Any - %
interstices or depressions in the mortar joints -

after the grout has been.clean&d from the sur- .

face shquld be roughened at once and filled to

the line of the cushion edge (if applicable) be-

fore the’ mortar begins to harden. Tile bases

or<coves should be solidly backed with mortar. ’
All joints between wall tile -and plumbing or

other built-in fixtures should be made with a
light-colored calkmg compound. Immediately

‘after the grout has had’ its initial set, tile wall

surfaces should be giver-a protective coat of
noncorrosive soap or other approvedprotegtion.

%
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’ Appnéation%f tile insexisting construction.

‘Wall tile in

. neéw p r surfaces in an existing building are
completed as described, except that such wall

* tile i8 applied by the adhesivé method.

' Where wall tile is to be installed in areas
subject to intermittent or continual wetting, the

swall areas should be primed‘as recommended
by the manufacturer of the alhesive used.

ADHESIVE APPLICATION

 Wall tile may be installed either by the
floating method or by the buttering method. In
the floating method, apply the adhesive uni-
formly over the prepared wall surface, using
quantities recommended by the adhesive manu-
Use a hotched trowel held at the
proper angle to ensure a2 uniformly spread
coating of the proper thickness. Touch up thin
or bare spots by an additional coating of adhe~-
sive. "The area coated at one tyme should not
be'any larger than that recommendéd by the
manufacturer of the adhesive. In the buttering
method, daub the adhesive on the back of each
tile in such amount that the adhesive, when
Compressed, 'will form a coating not less than
1/16 inch thick over 60 percent of the back of
each tile.

SETTING TILE ‘

Joints must be strdight, level, plumb, and of

alled over existing and patched or

3

- ommen
surfaces,

 MODULAR LAYOUT OF TILE
[ '

~Thé agbesive should be allowed to set for
24 hours before grouting is done. Joints must
be cleaned of dust, dirt, and excessive’ adhe-
sive, and shoulg, be thorpoughly soaked with
clean water befote grouting: A grout consist-
ing of portland cement, lime, and sand,7or an
approved ready-ix grout may be used, but the
grout should be water resistant and nonstaining,

Nonstajning calking compournid should be used
at all joints between built-in fixtures and tile-
work, and at the top of ceramic tile bases,l:o
ensure complete waterproofing. , Internal cgy-
ners should be calked befbre corner bead is
applied:

Cracked and broken tile should be” geplacﬁd
promptly to protect the edges of adjacent tile
and to maintain waterproofing and appearance.
Timely pointing of displaced joint material and
spalled areas in joints is necessary, to keep
tlles in place, Q :

Newly tiled surf).ces should be cleaned to
remove job marks and- dirt. Cleaning should be
Yfne according to the tile manufacturer's rec-
ions ‘to avoid damage to the lglazed )

The required number-of acoustical or ‘ce-

" ramic tiles required to covér a given area is

i

'~ even width not exceeding 1/16 inch. When the't

floating method is used, .one edge of “the tile is
presged firmly into theswet adhesive, the tile
snagped into place in a manner to force out all
air, then aligned by using a slight twisting
movement. Tile /should not be shoved into
place. ‘Joints must be cleaned of any excess
adhesive to.provide for a satisfactory grouting
job. When the buttering method is used, tile is
pressed firmly into place, using a ""squeegee'
motion'to spread 'thie daubs of adhesiVe. After

the adhesive partially sets, but before it is -

completely dry, all tiles must be realigned so
that fa€és.are in same plarie and joints are of
proper Width, with vertical joints plumb and
horizontal joints level., )

Wainscots are built of full courses to a uni- .

form height., The wainscots. height may be ad-
justed somewhat to accommodate full courses,
but the adjustment should not exceed or be less
than 1 1/2 inches from the top.

1

estimated just as it is for floor tiles. For
acoustical tile, a.2-man. crew pattern is best,
one man applying cement to the tile and moying
and tending the platform, the other placing ‘the
tiles on the ceiling. The norm is an average of
250 12" x 12" tiles placed pey man-day, .
For ceramic tile a 2-man crew pattern is
usually best, one man etting tile and the other
mixing mortar, ‘making cuts, grouting joints,
and cleaning tile, The ideal construction norm
is 20 4 1/4"x4 1/4"x3/8" units per man-hour,
or about 200 units or 20 square feet per man--
day and this includes the . scratch coat, the
brown coat, and the smooth coat of plaster.

.

GENERAL HINTS ON STUCCO}NG

Stucco is the term applied to plaster when-
ever it is-applied on the exterior of a b ilding
or structure, Stucco can be ggplieq overgwood
frames or.masonry structur®s. The m rial
is a combination of cement or masonry ent,
sand and water, and frequently a p ticizing

. material. Color pigments are also often used

in the fini_sh coat, which is usually a’ factory

400,
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/ prepared mix. “The end product has all the de- -.

sirable properties of concrete. It is hard,
strong, fire resistant, weather residtant,. does
not deteriorate after repeated wetting and'dry=-
ing, resists rot and fungus, and s colors.
The- material used in a stucco mix should be
free of contaminants ' and unsound particles.
Type I normal portland cement is generally
used for stucco, although type II, type I, and
' .air-entraining may be used. The plasticizing
material added to the mix is hydrated lime and
asbestos fibers., Mixing water should be clean.
The aggregate used in cement stucco can greatly
affect the quality and performance of the fin-
ished product. It-should be well graded, clean,
and free from loam, clay- or vegetable matter,
since these foreign materials, prevent the ce-
ment paste from properly binding the' aggregate
particles together. The project ‘specification
should be followed.as to the- -type of cement,
lime, and aggregate to-be used.
Metal reinforcement should be used when-.
- ever stucco is S appled on the followisg: wood
frame, steel ‘frame, flashing, masonry or any
surfaces not providing a good bond.
Stucco may be applied directly on masonry.
€ The rough-floated base coat is approximately
3/8 inch thick, The finish coat-is Approxi-
mately 1/4 inch thick (see fig, 14-8). On open
frime cohstruction nails are driven 1/2 the
length ‘into the wood. Spacing should be 5 tg 6
. inches on center from-the bottom. Nails should
be placed at all corners and openings through-

out the entire structure on the exterior, see -

figure 14-9. The next step'is to place wire on

: 133.155
Figure 14-8B—Masonryﬂ6 coat
work directly applied).
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Figure 14-9, --Open frame construction.

v _ the na.ils, this is called*msta.llmg the hne wire.
Next""'a, layer of waterproof papgr is dpplied

“over the line wire, Laps-should be 3 to 4 inches
and nailed with roofing nails. Next, install wire
mesh (stucco netting) used as the reinforce-
ment forethe stucco. Furring nails are used to
hold the wire away from the paper toa thick-
ness of 3/8 of an inch. See figure 14-10. Stucco
or sheathed form construction is the same as
an open frame, exeept fio_line wire is required.
The open and sheathpd frame: construction re-
quires three coats of 3/8-inch scratch coat
horizontally scored‘ or scratched, a 3/8-inch
brown coat, and a'1/8-inch finish ¢oat. .
.PRfEPARATION OF BASE AND -
APPLICATION OF STUCCO

.

/ o should be a:pph'\ed in three coats. The
first codWis called the "scratch" coat; the sec~
ond the "brown' coat; and th] £ma1 coat the
finish" coat. However, on masonry where no
reinforcement is used, two coal:/xﬁay be suffi-
"cient. $Start at the top and work/do the wall. )
This will eliffiinate the ball of mortarffrom fall-
ing on the completed work. The first "scratch"
coat should bes pushed’ through the mesh to en-
sure that the metal reinforcement is. completely

- embedded for mechanical bond. The second or ‘
brown coat should be applied as soon as the
scratch coaf has set up enough to efrry the
weight of both cogts (usually 4bout 4 or 5 hours). ,

. The brown coat should ‘be moist-cured for
about 48 hours and then alJQVVed td, dry for about -




- 5 days. Just prior to the application’ of the ' muriatic, acid to six parts
finish coat, the brown coat should be unifér- walf

. _"

r
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mally dampened. The- third or finish-coat is
frequently pigmented to optaindecorative colors.
Althoughthe colorsmay be jobmixed,a factory-
prepared mix is recommended. The finish coat

" may be applied by hand.or machine. Sticco

finishes are obtainable in an unlimited variety’

of textures, patterns, and colgrs. #
Before the various coats of,stucco can be
applied, the surfaces have to be prépared prop-

s

" exly. Roughen the surfaces ,of masonry units

enough to provide good mechanical key and
clean -off paint, oil, dust, soct, or any other
material whichmay prevent a tight bond. Joints
may be struck off flush or slightly raked. Qld
wills softened and disintegrated by weather
action, surfaces that cannot be cleaned thor-
,Oughly (painted brick-work, etc.), and all ma-
sonry chimneys should be covered with galva-
nized metal reinforcement before applying the
stucco. When masonry surfafes are not rough

enough to provide good mechanical key, one or ,

- more of the following actions maw'hbe taken,

-

Old cast-in-place concrete or other masonry
may be roughened with-tish hammers or othe
suitable hand tools. Roughen at least 70 per-
cent of the surface, with the, hammer marks
uniformly distributed. Wash the roughened
surfac {rge of chips ard dust.
dry thoroughly, ] . ‘

Concrete surfaces may be roughened with
an acid wash. Use a .solution of Ope part’ of

AN

Let the -wdll,

y

"~ oenly. Moge than one application may be neces- -

.

L S . - . 29121
. Figure 1 0,-Several types of furring nails. - -

©
» -

of water." First wet

% the so, that:the acid will act on the surface
sary. “After the acid-treatment,, wash the wall
thoroughly.te remove all acid. Allow the washed
wall té' dry thoroughly.,

Rapid- roughing
accomplished by use of a power driven machine
equipped with a cylindrical cage fitted with a

, Series of hardened steel cuiters (fig. 14-11),
«'The cutters are "so mountzd.as to provide a

flailing action which resulfs in a scored pat- -

‘tern: After roughigg, .wash(the wall clean of all
chips and dust and let'itdry:. % 7
Suction is gbsolutely necessary in order to
attain”a proper bond of stucco ¢n concrete and
masonry surfaces. It is also necessary in first
‘and secdnd coats so. that- the -folloWing coats

- 'will bond properly. Uniform suction helps to

obtain a uniform color. If one'part of the wall -

draws more motisture from the stucco than an-
other, the firish codt may be spotty. Obtain
uniform suction by dampening the wall evenly,
but’ net soaking, before applying the stucco,
The same- applies to-the sdératch and brown
coats. If the surface bécomes dry in spots,
dampen those areas again to restore suction,
Use a fag spray for dampening,

When .the' masonry .surface is.not rough.

enough to ensure adequate bond for a trowel

.applied ‘scratch. coat, use the dash method,

Acid {reatetd surfaces usually require a dashed

scrateh coat. ‘Dashing on the scratch %oat aids

-

-«
’

of masonry surfacés may be

L3
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driven

Figu_i'e‘14-11.-Power
¥ - roughing machine:

«In getting a good bond by excluding air which’
might get trapped behind a trowel applied ¢
Apply the dash coat with a fiber brush or w]
broom, using a~strong whipping motion at right
angles to the wall. A cement gun or other ma-
chine which can, apply the dash coat with con-"

. ‘siderable force ‘will produce a suitable bond.

Keep the dash coat damp for at least two days

immediately following its application and then
allow it to dry, )

,Protect the finish coat against exposure to
sun and wind for at least six days after appli-
cation. During this time, keep the’ stucco moist
by frequent fog-spraying.
. There may be times, when the finish is not
what you had expected. To help you understand
the reasons for discoloration and stains in
stucco, we will provide some reasons. Some

- of the common reasons for discoloration and
stains are— ", .«

Failure to have uniform suction in either‘of

=-the base coats. '
.. Improper mixing of the finish coat materials.

Changes in materials or proportions- during
progress of the work. :

-

@

Variations in the amount of mixing water,

Use of additional water to retemper mdctar.

Corrosion and rust of flashings or other
metalvattachments, and failure to provide drips )
and washes on sills and projecting trim, often
cause surface stains,. . . '

-

CONTROL JOINTS - . r

Cracks can develop in stucco 'through many

. « - cause§ or combinations of causes, such as
. founngien-—settlement, shrinkage, 3nd building
m

ent. It {s difficult to prevent cracking,
but this can be largely controlled by dividing
the’ area into rectangular panels every 20 feet

. -by means of metal control joints. See figure

14-12, The control joint is also used‘where
frame construction joins masonry tonstruction.

g
“133.157

Figure 14-12.~Control-jpint,

Grounds are wopd st?ibs of uniform tHick-
ness installed around all openings and other
places where trim is required. They serve as
~2 guide” in bringing the stucco to a uniform
thickness. Temporary wood grounds are often
used in gaging the thickness of scratch and
brown coats of stucco.

‘ A

STUCCY SAFETY

The observance of safety rules in plastering
or stucCoing cannot be over émphasized. So to
help prevent accidents and harm tg “yourself,
we strongly suggest that you observe ‘these fol-
lowing safety hints. .

All material in bags or bundles should be
stacked, blocked, interlocked, and limited in

_ height so that the pile is stable and secure

‘against sliding or collapsing.

Material stored inside a building under con-
sttuction should be placed not less'than 6 feet
.from hoistways or other inside floor openings.

- 403 ‘ .
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When material is placed orencroaches upon
passageways, it should be located so as to,pre-
sent the leagypossible hazard. -

Bags of cement and lime should not- be
stacked more than 10 bags high without set-
back, unless restrained by walls of appropriate
strenggh.

The outside rpw of bags should be placed

with the mouths\o\f the bags facing the center of

the stack.

During unstacking, keep the entire top of the
stack nearly level and maintain the necessary
set-backsx . . =

: Handf: Paper sacks with care to prevent
breaking_ and showering men with cement and
dust, I N -

Store lime and cemefﬁfn off-the-floor plat-
forms in dry spaces. Li

e must be kept dry to

prevent possible prémature slaking which could
cause fire, . : . :
") Wear heavy gloves$ when handling metal lath.

- Wear goggles for eye protection when han-
dling cement and lime, - ‘

Wear shirts with clos ne
bands and be sure ‘that exp parts of the
body do not come in direct contact with lime.

Avoid wearing clothing which has become
stiff and hard -with cement or lime, since such
clothing irritates the skin and may cause in-
fection, ) .

Wear. goggles, gloves,.and other protective -
clothing and equipment when handling muriatic °
acid,

Practice personal cleanliness and frequent

.washing, which are effective preventive of-.skin

ailments.
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