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ABSTRACT . ,
: . These ‘military-developed curriculum materials consist
. of a course description, course chart, plan of instruction, lésson - -
plans, study guides, and workbooks for use in training plumbing
specialists II and II1. Covered in the course blocks atre buildifg
waste systems and exterior and interior supply systems. Course block
IT, on building waste Systems, deals with building drains; vents and
' . stacks; floor and roof drains; waste rough-in for lavatories; -
installation of back bents; rough-in for urinals, showers, tub
drains, and water closet drains; and testing drainage systems.
Addressed in course block III, on exterior and interior water supply
systems, are the following topics: exterior water supply, steel pipe
assembly, installation of building service lines, building
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MILITARY CURRICULIM MATERIALS - )
The military-developed curri¢ulum materials 'in this course
package were selected by the Naticnal Center for Research in
Vocational Education Military Curriculum Project for dissem-
ination to the six regional Curriculum Coordination Centters and
other instructional materials agencies. The purpose of o
disseminating these courses was to make Zurriculum magerials .
developed by the military more accessible to vocational
educators in the civilian setting. o

The ocourse materials were adquired, evaluated by project
staff and practitioners in the field, and prepared for K
dissemination. Materials which were specific to the mlitary
were deléted, copyrighted materials were either amitteq or‘appro-
val for their use was obtained. These course packages comtain .
curriculun resource materials which can be adapted to sipport - .
vocational instruction and curriculum development. ' . ° ) )
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The National Center for Resea/rg( in
Vocational Education’s mission isAo increase
the ability of diverse agenciesl;"}ﬁstitutions,
and organizations to solve educational prob-
lems relating to individual career planning,
preparation, and progression. The National

Center fulfills its mission by:
¢ Generating knowledge through research

« Developing educational programs and
products .

e Evaluating individual program needs
and outcommes - -

== o fnstalling educational ﬁrograms and

products

e Operating information systems and
services .

N

¢ Conducting leadership development and
training programs , .

FOR FURTHER"!NFOR-MATIQN ABOUT W/

Military Curriculum Materials

"WRITE OR CALL
Program Information

Office

The National Center for Research in Vocational

Education

The Ohio State University

S

4 1960 Kenny Road, Columbus, Ohio 43210//?

Telephone: 614/486-3655 or Toll Free 800/”
848-4815 within the continental U.S. -

{excapt Ohio) .
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activity ta increase the accessibility of
miitary-developed curriculum materials to
vocational and technical educators.

This project, funded by the U.S. Office of
Education, includes the identification and
acquisition of curriculum materials in print
form from the Coast Guard, Air Force,
Ary, Marine Corps and Navy.

Access to military curriculuny materials is

provided through a "Joint Memorandum of
Understanding’’ between the U.S. Office of
'Education and the Department of Defense.

K}
The acquired materials are reviewed by staff
and subject matter specialists, and courses
deemed applicable to vocational and tech-

The National Center for Research in:

Vocational Education is the U.S. Office of

Education’s designated representative to

acquire the materials and conduct the project
. actlivities.

Project Staff:

Weskey E. Budke, Ph.D., Director
National Center Clearinghouse

Shirley A. Chase, Ph.D.
Pro;ect Dtrector

ERIC

‘nical education are selected for dissemination.

N2

'

One hundred twenty courses on microfiche
(thirteen in paper form) and descriptions of
each have been provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation. *

<
Course materials include programmed
instruction, curriculum outlines, instructor
guides, student workbooks apd techmcal
manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Agriculture Food Service
Aviation Health
Building & Heating & Air
Construction Conditioning
Trades Machine Shop
* Clerical Management &
Occupations Supervision
Cominunications  Meteorology &
Dialting Navigation

Photography
Public Service

s

Electronics
Engine Mechanics

The number of courses and the subject areas
represented will expand as additional mate-
rials with appllcatlon to vocational and
technical education are identified and selected
for dissemination.

How Can Thesé
Materials Be Obtamed”
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Contact the Curriculum Coordindtion Center
in your region for information on obtaining
materials (e.g., availability and cost).
will respond to your request directly or refer
you to an instructional materials agency

closer to you.

CURRICULUM COORDIIATION CENTERS

EAST CENTRAL
Rebecca S. Douglass
Director

100 North First Street
Springfield, IL 62777
217/782.0759

MIDWEST -

Robert Patton

Director

1515 West Sixth Ave.,,
Stillwater, OK 74704
405/377-2000

NORTHEAST

Joseph F. Kelly, Ph.D.
Director

225 West State Street
Trenton, NJ 08625
609/292.6562

William Daniels

@

Y,

They

NORTHWEST

Diiector

Building 17

Airdustrial Park

Olympia, WA 98504
206/753-0879 T

SOUTHEAST

,James F. Shill, Ph.D.

Director .

Mississippi State University
Drawer DX

Mississippi State, MS 39762

601/325-2519

WESTERN .
Lawrence F. H. Zane, Ph.D.

Director

1776 University Ave.
Honolulu, HI 96822
808/948-7834
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Course Doscrignon- o . . . " i
Because of .t long length Plumbmg Speciaiist has been divided into three (3) coufses for mclusnon in \the “Tsial lmplgmemanon of a Modei Svstem 1o
Provide Military Curriculum Materiais for Use in Vocanonal and Technical Education.” Tmnmg for this series of courses includes mstrucuon on
plumt;mg system operating pnnmples and confnguranons construcuon and mamtenance.o? fsxtu(es, faucets and plumbmg sysgem valves and utilization

-
and.mamunance of tools equlpment and supplies. “The series involves 243 hours of instruction. e .

- -~
-* " .- “

This 15 the second cogsé in the series. lt.nciydes Block [i—~Buding Wasre Systems and Block lll—Ex ra/w/ ‘and Inrena/ Supp/y Sysxems Students
should not start Plumbing Spacialist, ll,and i before they,have compieted Plumbing Specialist, | (course 3-21 in this catatog) _The lessoo titles and

hours For the course are hsted belqw: R e . . o
. 3 P . -l es“( T . o

Blocku Fu:/dmgWasu Systams’ comams nine lessons with 58 hours of instruction.

A

‘e ,s_,

B,ylldmg Drains {12 hours)

Vents and Stacks {12 hours) -’ T
Floor Drains and Roof Drairs {3 hours)

Wiste Rough-In for Lavatories (3 houts)
Installation of Back Vents (6 hours).

‘Rqugh-in for Urinal Drains (6 hours)
Rough-'lruLor-Shomrs and Tub Drains {6 hours)
Rough *In for Water~Cloder Drdins 6 hours)
Testing Dramage Systems (4 hotgs) ’

Block - Exrena/ and Inranar Warer Supply‘Systems contains seven lessons wnh 46 hours of instruction.

;
- LN

T Exterior Water Supply (3. hours)
_ Steel Pipe Assambly (3 ‘hours) .
" Tnstallation of: ‘Building Service Lines {6 hours) . -
Buﬂd’nq Distribution 8yste;ns {12'hours) - )
Copper Fubing Assembiy {12 hours)
Water Supply Rough-in for Fixtures (6 hours)
T 1nstdllatlon~ofDomestlc Water Hoa@;l:s (4 hours)

N
Materials for both studem, and teacher"use are included. Printéd materials for the instructor include a pian of instruction for each block and.lesson plans

for each lesson.. These contain an outline of instruction, objectives, activities, materials and toois needed, text assignments, and references. Student mate-
nals consist of study guides and workbooks for each biock. Thirty-two siide sets and eight tiims are recommended. for the serias but these ar,e(_not provided.

2
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. , ' . COURSE CHART' =2 A~ i o
NUMBER POS CODEY ) OATE. - T
3ABR55235 “ ARL 2 July 1975
TOURSE TITLE . -
Plumbing Specmhst )
- 1ATC OPR AND APPROVAL DATE CENTER OPR . | SUPERSEDES COURSECHART
«. | TTMS, 13 November 1974 | Sheppard/TTOXU 3ABR55235, 5 April 1973 _
DEPARTMENT OPR APPLICABLE TRAINING STANDA'RDb
Department of Civil Engineering Tra.lmng 552X5, 15 Feb 73;Ch1], 25 Feb74
LOCATION OF TRAINING COURSE SECURITY LASSIF‘ICATfON
“Sheppard AFB, Texas ASSIFIE
INSTRUCTIONAL DESIGN ARATION'OF TRAINING Li LEERAETLufth‘ PRES
* Group/Lock Step: Proficiency Advancement - 9
t ENGTH OF TRAINING Hoobrs
’ (_g__\vcok s, _L Days) :
Techaical Traming ’ - 322
Classroom/Laboratory (C/L) 1 270
i Complementary Technical Training (CTT) T w52
~ Related Traming , g 38
Standard Traffic Safety, Course I (AFR 50%4) . 12 :
Local Conditions Course, Course II (AFR 50-24) . 2
Supplemental Military Training (SMT) (ATCR 50- 20) 12
Commander's Calls/Briefings ~ ‘ 2
End of Course Appointments; Predeparture Safety Briefing 10
: (ATCR 127-1)
-1 : Total ' : 360
REMARKS P4 T
| Effective date: 11 August 1975 with class 750811.
TABLE |« MAJOR ITEMS OF EQUIPMENT
~ Lavatory Soil Pipe
~ Urinals . ; Copper Pipe A
.1 Valve Repair Kits Galvanized Pipe -
.| Water Heaters Black Pipe :
: Shower Unit ‘ Vitrified Tile .~ ) ;
Water Closet - : Traps ’ '
Grooving Tool Valves “ .
. Tapping Machine. - * Insulating Matenals
. Test Plugs’ ' " % Pipe Locator
Dié Sets . ’ . ~
Shop Benches ' v
Power Grinder
Plumber Furnaces
** Plumber Fire Pot _ R L ) ,
Sewer Augers . - : - o - -
| Centrifugal Pumps . , . ' }
-+ ¢ .| Diaphragm Pump . - i ' i
ATC DFEOCR’;‘ 449 REPLACES P;EVIOUS EDITIONS AND ATC FORM 4488, NOV 72 .
| 3
o L ,




3ABR5523 5

COURSE CHART - TABLE I- TRAINIHG CONTENT

NOTE: include time lpont on technics! treining (TT) (claufoom/lobonnory (C/L) ond complementery tacnnical troining (CTT))ond reeted

training (RT

When e double entry is shown, ‘the uun‘ ontry is CTT time,

). Exclude time spont. on Individuel essistance (remadiul instruction). A llnglo ontry of time shown for @ unit 18 C/L time..

RS PER
Wk N PAY

o

L R 3 4] 51 6

~

7]

2(4/5)

Course Material - UNCLASSIFIED 54 Hours TT

BLOCK I - Introduction to Plumbing

Orientation (2 hrs); Career Field and Civil Enginee‘r\&
Organization (2 hrs); Plumbing Safety (2 hrs);

Plumbing Systems, Terminology, and Engineering
Drawings (12 hrs); Publications (6 hrs); Exterior

Sewer Systems (4 hrs); Maintenance of Tools (2 hrs);
Installation of Bu11d1ng Sewer Systems (6 hrs);

Individual Waste Disposal Systems (12 hrs); Structural
Openings (4 hrs); Measurement Test and Test

Cr1t1que (2 hrs).

(Safety as Apphgzgle o
‘. L 54 Hours C/L

18 Hours RT

Course Material - UNCLASSIFIED 72 Hours TT

2(1/5)
3
4(4/5)

- IBLOCK II - Building Waste Systems

Bu11d1ng Drains (12 hrs); Vents and Stacks (12 hrs);
Floor Drains and Roof Drains (3 hrs) Wasté Rough~In
for Lavatories (3 hrs); Installation of Back Vents )

(6 hrs); Rough-In for Urmal Drains (6 hrs); Rough-In
for Showers and Tub Drains (6 hrs); Rough-In for
Water €loset Drains {6 hrs); Testing Drainage Systems

" |(4 hrs); Mea.surement Test and Test Critique (2 hrs)

" (Safety as Applrcable) ‘
‘ 60 Hours C/L

8 Hours RT

Adtn et o w

e o — o de— ——

12 Hqurs CIT

Course Material - UNCLASSIFIED 62 Hours TT

14(1/5)
5
6(2/5) -

%

BLOCK II - Exterior and Intermr Water
Supply Systems.

Exterior Water Supply (3 Hirs); Steel P1pe Assembly

(3 hrs); Installation of Bu11d1ng Service Lines (6 hrs);
Building Distribution Systems (12 hrs); Copper Tubing
Assetnbly (12 hrs); Water Supply Rough-In for {ixtures
(6 hrs); Installation of Domestic Water Heaters 4 hrs);
Measurement Test and Test Cr1t1que (2 hrs).

(Safety as Apphcable)_ T w
" 48 Hours C/L

> . 2 -

2 Hours RT o

14 Hours CTT

-

O roRM

APR 73

PREVIOUS EDITION OBSOLETE. ,
M9A oy

» e v e e
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COURSE CHART = TABLE !!‘.r- TRAINING CONTENT

3ABR55235

)JOTE include tims spent en-techalcei treining (TT) (clessreom/leberatory, {C/L) ond complementory technicel fragning (CTT)end related
trerning (RT). Exclude time spont en individuel sssistence {romediel instiuction). A singls sntry of time shown l.glo unit 15 C/L time.
When o deub'e entry is shewn, the second entry 13 CTT time.

HRS PER

DAY .

‘v
§

'l 21 3 - 4y 5p -

6 k7l

Course Material - UNCLASSIFIED 80 Hours TT
BLOCK IV - F1xtures and Appurtenances '

Installation of Ba.thtubs and Showers (6 hrs) Installa-
tion of Water Closéts (6 hrs); Installation of Urinals -

'{(6 hrs); Installation of Lavatories (6 hrs); Insulation of

Water Lines (6 hrs); Inspection .and Maintenance of - .
Plumbing Systems (6 hrs); Recovery and Restoratmn
(12 hrs); Planning and Layout of Plumbing Systemis*
(10 hrs) Measurement Test and Test Critique (2 hrs),

(Safety as Amplicable) -
R ' - 60 Hours C/L

i

-

20 Hours CTT

-
——————

&

8(3/5)

.

"|Course Material - UNCLASSIFIED

*54 Hours TT

BLOCK V - Utility Equxpment

<
~e

(6 hts); Emergency Maintenance’ 6f Exterior Piping

{6 hrs); Fire Bydrants and Sprinkler Systems (12 hrs);
Utility Equipment (6 hrs); Corrosion Control (3 hrs);

Project and Resource Management (3 hrs); Communi-
lcation Security (2 hrs); Méasurement Test and Test
Critique (2 hrs); Course Cntxque andGraduaixon

(2 hrs). A

(Safety as Applicable)

"6

Winterization of Piping (2 hrs) Maintenance of Valves ’
. {(4 hrs); Maintenance of Sewers and Grease Traps

48 Hours C/L =

D
LS 3:11
M.‘

Y

— e e - e e e e ] o — = e - - e —— — o ——
PR
“ -

[

s CTT

P L LS eas LT ee AT A

10 Hours RT

—

ATC APR7

FORM

449 A PREVIOUS EDITION OBSOLETE.

3 ) 3
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COURSE TITLE : ’

. ) PLAN OF INSTRUCTION - 1~ . Plumbing Specialist
BLOCK TITLE | :
' ' : Building Waste Systems . : .
. UNITS-OF INSTRUCTION AND CRITERION OBJECTIVES D:.:‘qu,‘l’nl?;( SUPPORT HATEVRIALS( ANO Gi}IDANCE
. - . 2 3 .
i 1. Bullding Drains ‘ ) A Column 1 Reference 8TS Referehce
L (12/0) la Gb(ﬁ X
) -IDays 10,11] 1b : } .
-} - a. . Given three pleces of plum I 41/0) 1c ) 8c(2)
|| materials, correctly identify each as to com~ . 1 - 11e(1) ,
mon name, size, material,.and general appli- | le 11e(8 . -
catfon. All ltems must be correcﬂy identmed. ) b S 1le o g o )
v o lg ' . 110 2 o . e
"b. Usmg given instructions and plumbing (0.5/0) | 1h 8a(4), 3a(5) :
‘symbols, draw a diagfam of a building drain. ) 1i ( 3a(4), 3a(5) -
. Diagram must be cbmplete enough to make & ‘ 1j . e 3a(4), 3a(5), 111(6)
bill of materials. ( 1k ' 11e(1), 1e(7), 111(6), bli
Il ¢ usingadiagram of abuilding drain | (0.5/0) | Instructional Materials . -
1K sydem, make a complete bill of materials. SG 3ABR55235-11-1, Building Drains :
. mn of materials must contain the length and WB 3ABR55235-I1-1-P1 Building Drains .
ot the pipe and the type and sizé of all ' WB 3ABR55236-11~1 -P2 Outting and Fabricating Four-Inch Cast Iron
fit o . , Pipe (
d. Using a meapuring tape or rule, mea-| (0.5/0) *| Audio Visual Aids
“sure and mark pipe to within + 1/8 inch of ) Slides, Progression of Buildlng Waste Systems - T
. ‘specific length, ] .
: Training Equlpment
. .. Cut cast iron pipe to a specified (0,5/0) | Hand Tools for Plumbing (1)
v length + 1/8 inch using a cold chisel and Plumber's Furnace (2)
o hammer.. ) Shop Tools for Plumbing (2)
'f.  Cut cast iron pipe to # specified | (0.5/0) . . _ ‘
jr length # 1/8 inch using a snap cutter. i
\ "pLan oF sTRuCTION No. SABR55235 " | oaTEhanged 20 January 1974 BLock wo. I PAGE HO. 1
14 -
\ ; aJ
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PLAN OF INSTRUCTION (Coatiaved

[y

DURATION

building drain in the booth area. Pipe must be|

graded 1/4 inch per foot.

n

LN - S

”»

UNITS OF INSTRUCTION AND CRITERION OBJECTIVES ’ 2 (HOURS) 3 ' ,,.;, ’ SUPPORT MATERIALS ANO GUIDANCE- '

g. Using 2 hacksaw and adjugtable jaw (0.5/0) | Traini .
wrencl, ¢ut one-half inch; +1/8 inch, from Discussion stration (4 hrs) .
the enll of 2 cast iron pipe. . I Performance (8 hrs)

* h. Using given procedures, move and (0.5/0) ‘| Istructiona} Environment/Design

store propane gas containers, Containers mu " Classroom (3 hrs) —
ha stored and secured in accordance with given Laboratory (9 hrs) -
instructions, . Group/Lockstep:Proficiency Advancement * - .

1. Using given procedures, assemble and (0.5/0) | Instructional Guidance . ’

[ operate a plumber’s furnace. The lead pot Use glides when discussing the construction and operation of a_build-
must set flrmly on the stand and the flame ing drain system, Ideéntify the parts of the system. Discuss the appli-
must be adjusted to maintain the lead in a cation of codes in the placement of vents, pipe support, and grade. Show
.molten state with.a metallic blue tinge. sample of hardware used. Have the students identify building drain part

’ - | and fittings, Demonstrate the cutting of cast iron pipe using a hammer
j. “Assemble and'pour a horizontal joint, (1,705 and chisel. Permit the students to practice on waste pieces. Emphasiz
using training aids, Lead ring must bd $/4" cutting hazards and precautions. Demonstrate the application of oakum.
to 1" in depth. - Demonstrate the techniques to be used when meaguring pipe using bell
' . and spigot joints, Discuss the hazards and safe handling of bottles of
k. Using given procedures,construct a (8/0) compressedgas. Demonstrate the operation of a furnace and stress

the hazards and precantions to be used when operating the furnace. Use
the trainer to demonstrate pouring vertical and horizontal joints, Again
emphasize safety hazards and precautions when handling hot lead. .
Monitor students as they practice preparing qertlca'l and horizontal lead
joints, Demonstrate the use of snap and chain cutter. Have students
complete the work projects. : )

" 3

The fallowing references should be used in preparing the lesson:
TO 40P-1-131, Plumbing and Pipe Fittings .

AFR 127-101, Ground Accident Prevention Handbook

National Plumbing Code .

PLAN QF INSTRUCTION NO.

JABR55235

I PAGE NO,

18

”VChargedZOJanmrngml sLockNo. gy
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PL AN OF INSTRUCTION (Centinued)

. DURATION
UHITS OF INSTRUCTION AND CRITERION OBJECTIVES moun‘,’,
1 . ? ]

2.. Vénts and Stacks e 12 Column 1 Reference STS Reference
: ) (12/0) |'2a 6a(3), 8a, 8‘2("1)
- Pays'lz-,m 2b 6a(3), 8d

a. Given a drawing of a plumbing-system,| (2/0), 2¢ 8c(2)
determine the type of vent and, stack system 2d - - 114(8), 11g, 111
.used, .\ .

SUPPORT MATERIALS AND QUIOANCE

* | Instructional Materials

b. Following given instructmns, make (2/0) | SG 3ABR55235-11-2, Vents and 'Stacks ’ .
a working drawing of a plumbing vent system WB 3ABR55235-11- 2- P1, Components of Building Drain and Vent System
and name the fittings. Drawing must be com- W-B 3A BR55235-11-2- P2 ‘Fabricating Vents and Stacks .
plete. 1 WB 3ABR55235-11-2-P3, Grading Pipe

: ' WB 3ABR55235-T-2~ P4 Attaching Pipe to Building Structure

¢. Using your working drawing, select all (2 Rough-In Specifications and Drawings
the soil pipe and fittings required to condruct
a main vent stack in the booth area. : Audio Visual Aids

‘ Slides, Progression of Buildlng Waste System

d. Following given ingtructions and .
working as 2 member of 2 team, assemblea | - s Training Egulgment T
vent and stack system iIn the assigned booth Hand Tools for Plumbing (1)
area. Pipe must be aligned within + 1/2 inch Plumber's Furnace (2)
of given specifications. - . Shop Tools for Plumbing (2)

1

Trainlr_lgMethods '
Discussion and Demonstration (3 hrs)
Performance (9 hrs) .

PLAN OF INSTRUCTION HO.  3ABR55235 OATE 2 'July_1975 l BLOCK NO. [T l PAGE NO. 19
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PL AN OF INSTRUCTION (Continued) .

‘ UNITS OF INSTRUCTION AND CRITERION OBJECTIVES

DURATION®

- (HOURS)
2

SUPPORT MATERIALS AND GUIDANCE
3

Instructional Environment/Design
Classroom (3 hrs)

Laboratory (9 hrs) :
Group/Lockstep:Proficiency Advancement

B

Instructional Guidance : -
During the discussion of the vent system, point out the need for various
type stacks, traps, and vents. Explain the extent that codes influence .
construction and design of venting systems. Give the students a drawing
of the booth area main vent and drain systems, and have them select the
required pipe and fittings to construct the system. ‘Demonstrate the
assembly of no-hub cast iron. Demonstrate the use of a plumb bob in
positioning fittings under the booth area. Stress safety hazards when
lifting heavy loads and when using tle furnace and hot lead, Closely
monitor the students as they assemble the main vent and drain system.
Have the students complete the work projects. The following references
should be used in preparing the lesson: :

AFR 127-101; Ground Accident Prevention Handbook
National Plumbing Code

’4 -

J

3ABR55335 ’
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PLAN OF INSTRUCTION (Continved)

UNITS OF INSTRUCTION =8O CRITERION OBJELIIVES
1

DURATION
2 {HOURS)

SUPPORT MATERIALS ANO GUIDANCE
3

3. Floor Drains and Rodf Drains

a. Given a sketch of a roof and ftoor
drain system, make a bill of materials dor the
installation of-a drain systém. Bill of material
mu st contain the length, type and size of all
pipe and the type and size of all fittings.

.

4 .

(3/1
Day 14 ®
3/

Column 1 Reference STS Reference
' 14b

3a \ 6a(d), 13a(5)

’

Instructional Materials .
B ~1i-3, Floor Crains and Roof Drains

3ABR55235-11-3-P1, Floor and Roof Drains

S
WB

Audio Visual Aids .
Stides, Roof, Floor Drains -

Training Methods

Discussion and Demonstration (2 hrs)

Performance (1 hr)

Outside Assignment (1 hr)

Instructional Environment/Design

Classroom (2 hrs) .

Laboratory ( 1 hr) -

gtfx%‘;'p %ﬁc Dg;gn l?ggg 1iehnrc)y Advancement .
Instructional Guidance '

Piscuss the types-and purposes of roof and floor drains. Show the
differences between inside.and outside roof drain systems. Mention
‘the codes governing the connection of roof and street drains into the
main sewers. Discuss single and multiple drain systems and compo-
nents. Discuss pipe support methods. Monitor students as they com=-

plete workbook projects.

K

JABRS5235
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PLAN

OF INSTRUCTION (Centinued)

: ) o

| drain system, determine the plumbing instal-

lation method required, and make a list of all
the material needed to construct the system in
the booth area. The list of materials must
accurately identify all required materials with-
ou‘tl’ shortages and without excesses greater than
10%. :

: UNITS OF INSTRUCTION AND cnnsmon:o'uscnvcs :?unc;x};g" s SUPPORY MATERIALS AND GUIDANCE
4, Waste Rough-In for Lavat.éries 4 Coluimn 1 Reference STS Reference
. . (3/1). 4a 6a(3), 6a(4), 8c(1), 8¢(2), 14a
- . . Day 14 4b 6a(3), 6a(4), 8¢c(1), 8c(Z), 14a .
a. Given the rough-in specifications for (1/0) K . ‘ '
a lavatory, correctly aniswer four questions . | Instructional Materials Co S
-J-concerning the installation of lavatories R  |' SG 3ABR55235-11-4, Waste Rough-In for. Lavatories ]
" : ' WB 3ABR55235-11-4-P1, Waste Rough-In for Lavatories
b. Given a shop drawing of a lavatory (2/1) Rough-In ‘Specifications and Drawings . :

Audio Visudl Aids )
Slides, Prggression of Building Waste System

4

° | Training Methods :
Discussion and Demonstration (2'hrs)
Performance (1 hr)
Outside Assignment'(1 hr)
Instructional Environment/Design
Classroom (2 hrs)

ratory (1 hr) .
R A
Instructional Guidance - .
Discuss the waste rough-in for lavatories and explain how it differs
from the waste rough-in for other items. Show the slides ip the pro-
gression of building waste systems and have the students answer ques-
tions over the key points illustrated in the slides. Have the students
- | complete the work projects and check their list of required materials.
The following references should be used in preparing the lesson:
AFR 127-101, Ground Accident Prevention Handbook
National Plumbing Code -
Make the fotlowing outside assignment at the end of day 14: Read SG
3ABR55235-I1-5 and answer the questions at the end of the study guide,
Complete WB 3ABR55235-I1-5-P1 and be prepared for a quiz at the

beginning of day 15,

'S -

-

3ABR55235
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PLAN OF INSTRUCTION {Centinued)

. RATION .
UNITS OF INSTRUCTION AND CRITERION OBJECTIVES 2":‘,.0.},{2, SUPPORT MATERIALS AND GUIDANCE
K ph 3 ., .

I B

5. .Installation of Back Vents

-

8 | Column 1 Reference STS Reference - i
(6/2) > | 5a . - 8al3), 8c(2) “
Day15 | 5b 3a(1), 11e(1), 11e(2), 11le(d) -
(0.5/.2),| 5¢ 3a(1), 11¢(10) o

&-:,

2. Using shop drawings of a back vent ]
gystem, make a list of all of the materials 5d . 11e(11)
required to construct the system in the booth 5¢ . 11£(1)°
- area. The list of materials must accurately .
identify all required materials without short- Ingtructional Materials . .
ages and without excess greater than 10%. * | SG 3ABR55235-1I-5, Tnstallation of Back Vents \

. . - WB 3ABR55235- I1-5-P1, Installation of Back Vents
b. .Using either a hand-operated pipe (2/.5) Rough-In Specifications and Drawings ~-

cutter or hackgaw, cut steel pipe to a given - a0
length + 1/8 inch. ‘ ] Audio Visual Aids

e

“Slides, Progression of Buildilg Waste Syatem

c. Using either a reamer or 2 suitable (0.5/.3) ‘
file, dress a pipe end. All burrs must be “Training Equipment ‘ o
removed and the inner surfdée of the pipe must| t Hand Tools for Plumbing (1) .
be returned to its original diameter. . . Plumber's Furnace’(8) = - = °© _—
o = . ‘Shop Tools for Plumbing 2) ‘
© 1 d, Using a hand -stock and die set, thread (1/.58 .
a piece of steel pipe. Three threads must . | . Training Methods
extend beyond the face of the di¢ segment. . : scussion (2 hrs
. o o Perts%'mance (4 hr%)
e. Assemble threaded pipe and fittings. - (a/.5) | Outgide.Assignmen (2 hrs) L
--Completed-joint must be water tight.' : _ | Instructional Environment/Design v
' L P . Classroom (3 hrs) ~ . ’ '
‘ . , Laboratory (4 hrs)

’ . | . ™ - - \ ”’%ﬁ@&cﬁ?ﬁéﬁ e crysfdv'ancéihent
K . > ,

-

-1
¢

o

»
~

.4\“
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PLAN OF INSTRUCTION (Cantinued)

. UNITS OF INSTRUCTION ANRD CRITERION OBJECTIVES :?HRJJ.'?N R SUPPORT MATERIALS AND GUIDANCE )
. Instructional Guidance ° ' .
Use slide when describing the types and operation of lavatory vent
v systems, Use drawings of vent system when describing the materials,
fittings, and joints., Demonstrate cutting, reaming, ad theuseof - ~
manual threaders,  Emphasize safety in the handling of tools, equipment,
and pipe. Discuss the importance of thread sizes and lengths versus pipe
size and material composition, Have students practice cutting, reaming
and threading before assembling the system. Monitor all student
activities and enforce safety precautions. The following references
should be used in preparing the lesson: Co
AFR 127-101, Ground Accident Prevention Handbook,
. National Plumbing Code ’ .
Make the following outside assignment: Read SG 3ABR55235-H¥l,hin‘d
answer questions at the end of the SG. Complete WB 3ABR55235-I}8-P1
and be prepared for a quiz at the beginning of day 16, -
6. Rough-In for Urinal Drains 8 ~ [Column 1 Reference * 'STS Reference >
(6/2) |8 a :
‘ ; ' T Day 16 {6b o 8c(2) ’ ,
a. Given an illustration of three typesof | (0.5/.5) |6c 111(6), 14a C 3 .
al vents, correctly name each type, \
. Instructional Materials
b. Using a working drawing, make abill | (0. 5/0) |SG 3ABR55235-11-6, Rough~In for Urinal Drains
f materials for the construction of a urinal WB 3ABR55235-H~6—P1, Installation of Urinal Waste and Venting
. |vent and drain system. The list of materials Rough-In 8pecifications and Drawings
- |must accurately identify all required materials
without shortages and without excess greater Audio Visual Aids ’ "
khan 10%, Glides, Progression of Building Waste Systems -
c. Following the prescribed procedures ‘| (5/1.5) Trg.%ning Equipment ; -
working as a member of a team, install Hand.Tools for Plumbing (1)
urinal waste and vent system in fhe booth Shop Tools for Plumbing (2) . ’
area, The drainage tee must be within 1/4 Plumber's ace (2) .
nch of the center of the existing hole. )
PLAM OF INSTRUCTION NO.  3ABR55235 PATE 2 July 1975 [ sLockno. l PAGENO." 94’
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PLAN OF INSTRUCTION (Centinuéd)

.

UNETS OF INSTRUCTION AND CRITERiren O8I CTIVES

ODURAYION

*
, (KCURS) s ’ O SUPPORT MATERIALS AND CUIDANCE
£ n d ‘

: s -

| Training Methods  \

‘| DIscussion Demonstration (2 hrs)
BSFRE RSt 2 e

Instructional Environment/Design
Classroom (2 hrs)

Laboratory (4 hrs)’

Group/Lockstep: Proficiency Advancement
G o R ory3(3 he)
Instructional Guidance . .

Using drawings of urinalvents and drain systems, describe their con-
struction., Have the:students complete the workbooks. Enforce safety
The following references should be used in preparing the lesson:

AFR 127-101, Ground Accident lfrevetxtion.ﬁandbook .

National Plumbing Code . .
Make the following outside assignment: Read SG SABR55286-1-7 g

“:“\ [P

= |and answer questions at the end of the SG. Complete WB SABR55235-11

7-P1 and be prepared for a quiz over the gubject at the beginning of day |
17, : ’ . .

7. ‘Rough-In Showers and Tub Drains 8  |Column 1 Reference STS Reference
. ‘ 6/2) |Ta a
, . Day 17 | - 13a(5), 14a

2. Using the illustrations provided, (1/.5) ~ .
identify the components of a shower and tub * |Instructional Mate‘ljals - A
drain system. All eight items must be identi- SG 3ABR55235-11-7, Rough-In for Showers and Tub Drainsg
fied correctly. . WB'SABR55235-I1-7-P1, Rough-In Piping for Showers

' Rough~In Specifications .

b. Following the prescribed procedures (5/1.5) . ’
and working as a member of a team, install Audio Visual Aids
a dhower drain system in the booth area, The Siides, Bathtub
ghower strainer must be within 1/4 inch of the
cenfer of the.existing hole. v

OATE 9 July 1975 ] BLOCK NO. [ l PAGENG. 95

PLAN.OF INSTRUCTION HO. 3ABR55235

k.d

2]
v




PLAN OF INSTRUCTION (Continyed)

'|8 required and enforce gafety practices.

. UNITS OF INSTRUCTION AND CR'TERION OBJECTIVES zog,no‘u’u‘gu ) - SUPPORT i:l‘ATERIALS AND GUIDANCE
Training Equipment
Hand Tools for Plumbing (1) i
Shop Tools for Plumbing (2) #

Training Methods . ,
Discusaion (1 b~ .
Performance (5 hrs)

Outside Assignment (2 hrs) .

Instructional Environment/Desi

Classr

Laboratory (5 hrs)

Wﬁgﬁc&%ﬁa’ﬁ f{ﬁ:% )Advancement

Instructional Guidahce

Use illustrations and samples while discussing bathtub and shower
inatallation, 'Identify the traps used. Discuss the codes governing
bathtub vent and drain systems, Identify the hardwareiused. Have the .
students select the materials and tools needed to fabricate 2 bathtub
drain, Have the students complete the work project, "Give. assistance

The following references _
should be used in preparing the lesson: ) :

AFR 127-101, Ground Accident Prevention.Handbook - . °
National Plumbing Code

Make the following outside assignment: Read SG 3ABR55235-II-8 and
answer questions at end of the SG, Complete WB 3ABR55235-11-8-P1,

8. Rough-In for Water Closet Drains 8 Column 1 Reference STS Reference - he
. (6/2) |8a a(3 i '
Day 18 |8b ‘ -86(2) ’

2. . Given a sketch of a single water (1/.5) |8c 3a(4), 111(6)
closet installation, locate and name. each .
component in the vent and drain system. All ,
nine itéms must be identified correctly, .
PLAN OF INSTRUCTION NO. 3A BR55235 OATE g July 1975 [ srocxwo. gy | pace wo. 26
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PLAN OF INSTRUCTION (Centidued)

v

e &3

. UNITS OF INSTRUCTION AND CRITERIUN ORJECTIVES :?HRQAJ':E)N 3 SUPPORT MATERIALS AND GUIDANRCE N
b. Given a sketch of a vent and drain (1/.5) |Instructional Materials )
system for a water closet, make 2 bill of , SG 3ABR55235-11-8, Rough-In for Water Closet Drains
materials and select the necessary pipe and WB 3ABR55235-11-8-P1, Installing Waste Rough-In for Water Closets
fittings to construct the system ih the booth .
area. The list of materials must accurately Audio Visual Aids
identify all required materials without short- Slides, Water Closet Rough~In
ages and without excess greater than 10%.
. Training Equipment

¢, Working as a member of a team and (4/1) Hand Tools for Plumbing (1) '
following given instructions, construct a vent Shop Tools for Plumbing (2) ! g
and drain system for a water closet, All ‘ ¢
measirements must be within + 1/4 inch Training Methods

of given specifications,

Discussion and Demonstration (2 hrs)

rsg) .
Berlopmance (A ted) (2 hrs)
Instructional Environment/Design
Classroom (2 hra) .
Laboratory (4 hrs
gmp I;ﬁc step: rorf;%ﬂ%ys )Advancement
Instructional Guidance .
Discuss water closet drainage methods, types of material required to
‘rough in a water closet, and the method of pouring horizontal joints.
Use shop drawing and manufacturer’s specifications in determining -
the measurements for a rough-in water closet system., Explain installing
closet flange,_cleaning tools, and equipment. Emphasize safety in
roughing in water closet drainage system. Have the students complete
the work project. The following references should be used in preparing
the lesson: AFM 85-20, Plumbing; AFR 127-101, Ground Accident ‘
Preventim Handbook; National Plumbipg Code, Make the following out-
side assignment: Read SG 3ABR55235-11-9 and answer questions at the
end-of the SG. Complete WB 3ABR55235-I1-9-P1 and be prepared for a

quiz at the beginning of day 19.

3ABR55235
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PLAN OF INSTRUCTION (Continved)-

UNITS OF INSTRUCTION ANO CRITERION DBIECTIVES

2 DURATION

(HOURS)
2 URS)

SUPPORT MATERIALS AND GUIDANCE
3

9. Testing Drainage Sy&ems

a. Given the necessary tools and equip-
ment and working as a member of a team, per-
form a water leak test on a newly constructed
waste system. Locate all leaks, ‘

b. Using the tools and material provided,|.

repair one of each type leak located.

6
4/2)
Day 19
(2/1)

Column 1 Reference STS Reference
9a 10c
9b . 12a

Instructional Materials

SG 3ABR55235-11-9, Testing Drainage Systems

WB 3ABR55235-11-9-P1, Testing Building Waste Systems
Shop Drawings

-

4 Audio Viaual Aids

Slides, Testing Water System

Training Equipment
Hand Tools for Plumbing (1)
Shop Tools for Plumbing (2)

Training Methods
Discussion and Demonstration (2 hrs)
Performance (2 hrs) -~

"| Outside Assignment (2 hrs)

Instructionat Environment/Design
Classroom (2 hrs)

- Laboratory (2 hrs) -

oup/Lockstep:Proficiency Advancemen
R s ke A '
ingtructional Guidance S :
Discuss waste system acceptability standards. Use slides while des- |
cribing various plugs, caps, and other devices used to plug 2 pipe
system while testing for leaks. Discuss various methods of testing
pipe for leaks, Describe procedures for stopping leaking in caulked
and threaded joints, Discuss the alternatives should initial efforts to
stop leaks fail. Describe installation of joints when replacing pipe and
fittings, Demonstrate measuring techniques when replacing pipe in

PLAN OF INSTRUCTION NO.

3ABR%6235
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> . PLAN OF INSTRUCTION (Centinued) Cos
) . UNITS OF 1%3TRUCTION AND CRITERION OBJECTIVES :'(":o‘m?)“ , ' . sppvoafuusahu AND GUIDANCE N
1 . . : v L
. . . , | establighed.pipe systems. Have students pertorm leak test, using water.1 : .
) | Have them perform necessary repair.of leaking joints, Monltor students] . . .
; i ~+ | activities, being alert for sifety hazards. The following references -
v o should be used in preparinz the lesson: - Do
) AFR 127-101, Ground Accident Preventlon Handbook
L. , National Plumbing Code - - o~ )
' Make the foHowing outside assignment at the ‘end of day 19: Read SG . C-
3ABR55235-1-1 and answer questions at the end.of the study guide. .
. o ‘Complete Mission 1 of WB 3ABR55235-m- -P1 and be prepared for a' .
‘ . g . quiz at the beginning of day,20. . .- | L
o 1o Related Training (as shown on the course 8, - 0 §
=¥ Chart) - - ;" 4 ‘
|11, Meassrement Test and Test Critique B R P ‘
(2/) . - , Lo
Day 19’ _ ' ~ u o
\ SN v Cel
. w . o . ”
- \. - .
- e
" o N 16
\ " -
- / >\ AN !
2 o \ - ) ) )
: a . . \ s
*l .
R ! » ( S .
A - , - - '
L ' ' , ) -
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N B 3 - . 1 ) ' ’ ’ / q v
. , R GOURSF FITLE
e s s . ~PLANOF INSERUCTION. . " o S s ) X
N ) - = t-Pplumbing Specialist. : - e
4 BLOCK T TLE < . ) . r-":,f.i
PRI e s ’ . . N ':: :?;J
Exterior and Interior Water Supply System — : _ Ny
: UNITS CF ~."%. “[.ON'AND CRITERION ORJECTIVES ‘ D:'MR&,';:?." SUPPORT MATERIALS AND GUIDANCE,, : ’
v, ? ‘ 3 . - .
1, Exterior Water Supply 3 Column 1 Reference STS Reference ‘
- . - (3/0) 1a ) 6a(1), 8a w
' Day 20 |1b e 111(3), 111(7) .
- a. Given a drawing or map of an exterior | * (1/0) 1c . 11e(6 , - PR
. |water supply-system, locate and name the . -~ -
a major components, All six components must Instructional Materials ) ,
be named correctly. . SG 3ABR55235-1l1-1, Exterior Water Supply Py
. - WB 3ABR55235-11-1-P1, Construgting.a Water Distribution System
.b, Using given informatiof, list the steps| (1/0) | Map of the Bage Water Distribution System B
necessary to assemble cement asbestos pipe ) ) . : L e/ g o
‘{using a rolling ring and flanged pipe and fittings Audio Visual Aids -~ ‘
All the steps must be in correct sequence. , Slides, Exterior Water System "
I I __c. Working as a member of a team, cut | (1/0) Training Equipment |
cast iron pipe to a given length'+ 1/8 inch with | - ‘| Sample Board of Plumbing Hardware (12)- - e - - = «_J
N a chain cutter, . : Shop Tools for Plumbing (2 ] - )
Training Methods |

Discussion and Demonstration (1 hr)
Performance (2 hrs)

tnstructional Environment/Desigh

v ‘ . Classroom (1 hr) ’
. . ~|-Laboratory (2 hrs)
CoL b Group/Lockstep:Proficiency Advancement

m, o ~ ¢ - L

h ~ , : B “Xi‘/* -
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PLAN OF INSTRUCTION (Continved)

UNITS OF INSTRUCTION AND\CRI’I’ERIONQBJECTWES
! 3

DURATION
2 {HOURS*

s SUPPORT MATERIALS AND GUIDANCE
3 .

2. Steel Pipe Asse‘fnbly

a. Using a power threader, cut, ream,,
and thread steel nipe. Finished work must
be within + 1/8 inch of given measurements.

b. Using given instructions, assemble
a piece of threaded steel pipe and 2 90 degree
elbow, The finished connection must be
within + 1/8 inch, of specifications measured
from end to center.l

‘ .

3
(370)
Day 20
(1.5/0)

(1.5/0)

. cutting a piece of cast iron pipe. Monitor students to Insure that proper

Instructional Guidance

Use slides of a base water distribution system when discussing the
system's components and their location. Discuss the nature of water
and the factors that determine pressure and quality requirements. Use
a map to locate the approximate position of the water main to the
buildings nearby. Identify samples of water pipe used"in water main
construction and discuss various methods of assembling the pipe.
Demonstrate how pipe connections are made and use slides to show the
types of connections not available, Demonstrate the chain cutter in

pipe holding and support techniques are being practiced. Have the )
students complete the workbook projects:” The followjng references -~
should be used in preparing the leasson: e

AFR 127-101, Ground Accident Prevention Handbook
National Plumbing Code © )

STS Reference
3b, 11e{4), 1le(11) )
1Ty - s

-

Colunmin 1 Reference
22

Instructional Materials
SG 3ABRE5235-111- 2, Steel Pipe Assembly
B 3ABR55235- m-2- P1, Cutting, Threading, and Assembling Steel
Pipe \ - .

i

Audio \>f 1 Aids
Trainir@ﬁn, FLC 3/150, Choosing the Right Valve
\

—r-

PLAN OF INSTRUCTION NO. 3ABR55235
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PL AN OF INSTRUCTION (Continved R

UNITS OF INSTRUCTION AND CRITERION OBJECTIVES
.

DURATION
2 (HOURS)

P PURRN . ..

SUPPORT MATERIALS AND GCUIDANCE

e

"

3. Installation of Building Service Lines

a. Given a sketch of a typical building
gervite line, locate, name, and give the pur-
pose of each major component, All six com-
ponents must be identified correctly.

@

8
(8/2)
Day 21

(0.5/0)

o

~

Training Equipment
Shop Tools for Plumbing (2)
Power Threader (2)

Training Methods .
Discussion and Demonstration (1 hr)

Performance (2 hrs)

Instructional Environment/Design
Classroom (1 hr) .
Laboratory (2 hrs) e
Group/Lockstep: Proficiency Advancement.

Instructional Guidance * .

Discuss the types of pipe cutters such as the one~ and three-wheel cutter
and th@tuation in which each should be used. Discuss the proper
inspection and uge of the hacksaw in cutting steel pipe. Discuss thread

_ ____depth and its relationship to pipe wall thickness and strength, Demon-

strate the use of power equipment in cutting and threading steel pipes— |-
Have the gtudents accomplish the workbook project. Follow safety
prepantions when operating the machinery.

STS Reference N
6a(2), 13a

6a(2),.

¥ - 6a(2),~8c

11e(15)(a), 11e(15)(b)

Column 1 Reference
3a
3b
3c
3d

‘ o
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PLAN OF INSTRUCTION (Continuad)

e mtrabarpen <t Wy oo e o os M penes T oA

UNITS OF INSTRUCTION AND CRITERION OBJECJTIVBS +

DURATION
2 {HQURS)

T ——

v epsntAN mTod -

. SUPPORT MATERIALS AND GU.DANCE
3

b. Make a drawing of a building service’
line and label each component., Retain this
information as it will be used later, ° ’

c.l\c)y sing a drawing of a building service
line, make a list of the materials needed to
construct a serviceline. The bill of materials
must accurately identify all the required
materials without shortages and without excess
greater than 10%. :

4

(1/.5)

d. ' Using the self-tappiag machine and the  (4/,5)

procedures outlined in training film CE-10,
tap a pressurized water main and install a
corporation stop. Completed work must with-
staiid line pressure withiout leaking.

*

(0.5/1) -

Instructional Materials . ' :
SG 3ABR55235-1I1-3, Installation of Building Service Lines-~
WB 3ABR55235-111-3-P1, Tapping Pregsurized Water Main

Audio Visual Aids
Training Film: CE-10, Water Main Self-Tapping Machine
Slides, Building Service Lines

Training Equipment

Main Tapping Eﬁme (12)

Hand Tools for Plumbing (1)

Special and Shop Tools for Plumbing (2)

Samples of Plumbing Hardware (12)
“Water Main Trainer (12) ,

Training Methods °

iscussion Demonsatration (3 hrs)
Performance (3 hrs) .
Outside Assignment (2 hrs)
Instnictional Environment/Design
Classroom (3 hrs)
Laboratory (3 hrs)
R AT

‘Instructional Guidasce

' (gx}lclysy&dvancement a .

Use slides of building service line and samples of the system compqnentBL .
Discuss valves, meters, flexible connections and pipe sizing. Have

the students draw a service line, Have the students make a material -
list of the system, Show the film on the demonstration of the self-tapping

) ‘ =
'

id
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" PLAN OF INSTRUCTION (Centinved)

construct a cold water distribution system in
the booth area, All measurements must be
within + 1/4 inch of specifications.

‘. UNITS OF iNSTIUCTl'ON AMD CRITERIUN DBJECTIVES® :?HRQA'}"?:"" s SUPPORT MATERIALS AND GUIOANCE
machine, Have the sutdents tap at least one hole, Have them install a-

- corporation stop, Have the students fabricate and install a short nipple
and pipe union, Do-not permit students to go beyond this point until the
lesson on building distribution system has Leen cotupleted. The [ollowing
references should be used in preparing the lesson: .

AFR 127-101, Ground Accident Prevention Handbook o
National Plumbing Code ‘ )
Make the following outside assignment; Read SG 3ABR55235-TI[ -3 and
answer the questions at the end of the text.
4. Building Distribution Systems 16 |Column 1 Reference STS Reference
A (12/4) [4a . - 6a(2), 6a
Days 22 |4b 6a(2), 6a(7), 8d
: and 23 ]4c 6a(2), 6u(7), iii(1), 11g
a. Using blueprints or.drawings, locate (1/1)
and name three major components of a typi- Instructional Materials ;
_ _|cal building cold water distribution system. SG 3ABRb5235-11I-4, Building Distribution System
The three components must be named correctly. WB 3ABR55235-11-4-P1, Installation of Building Cold Water Distribution
System . )
" . b, Using given'instructions, make a - (5/1) Blueprints and Drawings
sketch of the cold water distribution system -
in the booth area. Sketch must bé complete Training Equipment '
enough to be used to construct the system, .[Hand Tools for Plumbing (1)
‘ Shop Tools for Plumbing (2)
c. Following the procedyres provided, (6/2)

“| Study

Training Methods

Discussion dand Demonstration (4 hrs)

Performance (8 hrs) .
Outside Assignments (4 hrs) '
Instructional Environment/Design

Classroom (4 hrs)

Laboratory (8 hrs)

Group/Lockstep:Proficiency Advancement
all (Dormitory)(4 hrs)

PLAN OF INSTRUCTION NO. 3AB‘R55235 [
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PLAN OF INSTRUCTION (Centinued

UNITS OF INSTRUCTION AND CRITERION OBJECTIVES :.(J"RQA}"%N 3 SUPPORT MATERIALS AND GUIDANCE
I >
- e e e Instructional Guidance .
> “I'DIscuss the-components of & typical building cold water distri~
N . | bution system. Discuss measuring and-assembly procedures, Empha-
gize safety in use of power equipment, Students should use power °
equipment more extensively during this lesson than any previoys lesson.
4, Have the.students make a sketch of 2 distribution system, using the-
proper symbols. Discuss the location of fixtures and pipe support
] devices. Have the students install all parts of the distribution system
‘ except the risers. The system should include a branch line to the water
' | heater. The following references should be used in preparing the lesson:
AFR 127-101, Ground Accident Prevention Handbook S
National Plumbing Code
Make the following outside assignment: For Day 22 have the, students
, study 3ABR55235-111-4, For Day 23 have the students review
. 34BR55235-111-4 and study WB 3ABR55235-11-4-P1.
5. Copper Tubing Assembly 16 Column 1 Reference -8T8 Reference
= (32/4) |5a ) , 6a(7), 8¢
Days 24 |5b L 6b(1), 11e(1), 11e(2), 11e(5), 11e(9), 11e(10),
and 25 T 11e(13), 11£(9)(a
a, Using a working drawing, ‘make a list (2/1) 5¢ 6b(2), 11e{Z), 1le(5), 11e(10), 1le(14)
of the materials required to com;'.;cr:;tcltl a hot- gd , ’ 3:{59, 3a(6), 11(9)(c)
water distribution systcm in the area. e - ; s )Q )

*The st must'accu:Ztely identify all of the 51 . e(1], 11e(2),11e(9), 11e(10), 11e(13).'11e(14:)
zequired materials without shortages and with- : « ' —
out excess greater than 105, - Instructiohal Materials )

) : G 3AB - 111~ opper Tubing Assembly
b. Following the procedures provided, 4/1) WB‘3ABR55235-111-'.)’—P1, Bill of Materials
measure, cut, ream, bend, and flare copper WB 3ABR55235-111-5-P2, Assembling Flared and Soldered Copper
tubing. End-to-center measurements must be Joints )
within + 1/4 inch of specifications and the flare WB 3ABR55235-III-5- P3, Swedging and Soldering .
must completely fill the flare nut without WB 3ABR55235-11I-5-P4, Making a Ferruled Connection
binding. . , WB 3ABR55235-11I-5-P5, Installation of Building Hot Water Distribution
. i System
[rfun of INSTRUCTION NO. 3ABR55235 DAT%Ha‘ngSg 20 January 197d BLOCK NO. T[T 1 PAGENO. 35
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PLAN OF INSTRUCTION-(Continved
. - Coaa - P I R T . y b ’ '
~r | CDURATIONY =< ~roeer s oo T i - PR ST L 4 E
UNITS OF INSTRUCTION AND FI!TEIIM OBJIECTIVES 2 (HOURS) SUPPORT MATERIALS AND GUIDANCE N - - ‘ < -
) 3 PR

L .
c. Using the inﬂru‘ 8 and materials | '(.5/0) Audio Visual Aids” )

provided, make 2 sw. stanettion in cop- | Training Film: TF1 4082, Refrigeration and .Repair Tube
per tubing. Completed mast be . Conneections .
straight with the tubing be the depth and , : Training Equipment ' .
diameter of the swedging tool. S Hand Tools for Plumbing(l) . .
) d. Using given ons and an (.5/0) Shop Tfols for Plumbing(2) \
acetylene or propane torch, solder a swedged | - H%!E——M : i.' :
connection. Solder must be vigible (in the _Discussion and Demonstration (4 hrs) - ’ ' ' .
joint) completely around the tubing. Performance (8 hrs) -
) " Outside Assignments (4 hrs)

e. Using given instructions, make 2 (1/1) )
ferruled connection in copper tubingi The ’ Instructional Environment/Desi ’ ) '
finished connection must withstand bage water N | Classroom ra). -
pressure without leaking, . Laboratory (8 hrs) o . ; - <«

¢ Study Hall (Dormitory)(4 hrs) ] Lo V o

f. Using your working drawing and\the (4/1) | Group/Lockstep:Proficiency Advancement
required bill of materials, construct a h A '
water distribution system. All measurements Instructional Guidance

| must be within 1/4 inch of specifications. Explain the characteristics and application of copper and plastic pipe and

tubing, Demonstrate how to measure, bend, cut, flare, and swedge .
copper tubing, . Demonstrate how to light, adjust and use an acetylene or |
. propane torch, Emphasize safety. Have the students complete the work
projects and check their completed work, ) ,
- . . , Make the following outside assignment: For day 24 have the

: 7 students study SG 3ABR55235-III-5. ‘For day 25 have the . ] ‘
students study WBs 3ABR55235-1I1-5-P3, P4, and P5. . g

- “! The following references should be used in preparing the lesson: »
. ) . | AFR 127-101, Ground Accident Preverition Handbook : . /
7 N » | National Plumbing Code ) - :

PLANG;F INSTRUCTION NO. 3ABR:55235' DATE, 120 J 1976 BLOCKNO. I - ercENo. 36 ) B e .
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PL AN OF INSTRUCTION (Continved)

{
[}

UNITS OF INSTRUCTION AND CRITERION OIJ!CTIV’ES :?HROA(;‘I‘?)‘ . s SUPPORT MATERIALS AND GUlDANC'E -
8. Water Supply Rough-In sor Fixiures 8 _| Column 1 Reference STS Reference - ) :
' . (6/13“ f i g@(}_ﬂ ,) c 1)"(,)8}:(2), 14p
. = [ . . - 1e(1), 11£(1), 11h, 12¢c, 142, 14b
s. Using a plamber's sketch and manu-" o . ’ == e
facture¥’s rough-in’ specifications, make.a list| Instructional Materials : >
of the materials reduired and determine the SG -IIT-6, Water Supply Rough-In for Fixtures
‘procedires necessary-to-install the water sup- WB SABR66235-111-6-P1, Rough-In Water Supply for Bathroom Fixtures
sly for booth area fixtures, The bill of - Manufacturer's Rough-In Specifications . . )
material must accurafely identify all of the Engineering Drawings '
required materials without shortages and with- ' . ’
_out excess greater than 105, . . Audio Visual Aids. L
i ' . . | Siides, Waer Su/pply,lgough-ln for-Livatory, Urinals and Water Closets
- b, Using given instructions, rough in the| (5/1) . , ‘ : : b
~ wwater supply for the fixtures in the booth area, | Training Equlpment ' .
- installing alr chambers and electrical insu- ’ and Tools for Plumbing (1) ' =~ - : |
lating fittings as Fequired. The water supply Shop Tools for Plumbing (2). )
must be ready for the fixture, The air: R I ;
chambers must eliminate the possibilities of Training Methods -
water hammer and the insulating fitting must Discussion and Demonstration (1 hr)
‘be installed correctly. . : ‘Performance (5 his) .
Outside Assignment (2 hrs)
Instructional Environment/Design_ .
-, . ‘Clagsroom (1 hr) . \
‘ Laboratory (5 hrs) i
. Study Hall (Dormitory)(2 hrs) (0, / .
) -Group/Lockstep:Proficiency Advancement
L/'-_/ L T, . !

<

t

B B""nged 20J_miuary 1976 I 8LOCK NOZJT] ,
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7 PLAN OF msraucxr}oﬁ (Continved

Faiel

N UHITS OF INSTRUCTION AND CRITERION OBJECTIVES
1

DURATION
2 (HOURS)

1

3 /

SUPPORT MATERIALS AND GUIDANCE

EXS

TN

7. Installation of Domestic Water ‘Heét%ﬂs

¢« a., Using the diagram provided, locat?l
and name the major components of gas and
electric water heaters. The eight components
of the gas burner and the nine components of
the water heater must be-named correctly.
. i

b, .Install and light a gas water heater.
The piping must not leak.and the air-gas
mixture must be adjusted to produce a blue
flame with a yellow tip.

"

6
(4/2)
Day 27

3/1)
|

A

(/1)

Instructional Guidance

Demonstrate the use of rough-in specifications in fabricating supply
lines to bathroom fixtures, Discuss the codes governing pipe sizing to .
fixtures. Call attention to specifications ip identifying fixtures to be
installed. Discuss purpose and locations of air chambers, Have the
students select the necessary materials to fabricate steel and copper
supply lines as per specifications and codes. Have the student com-
plete the work project. Check the students' conipleted workbooks,

At the end of day 26, make the following outside agsignment: Read

SG 3ABR55235-111-7, and answer the question, Study the procedures
roughing in the water supply for showers in WB 3ABR55235-I-7-P1,
Review for a test over block III. The following refexences should be
used in preparing the lesson:

AFR 127-101, Ground Accident Prevention Handbook
Natfonal Plumbing Code

Column 1 Reference 8T8 Reference
Ta Y 144
o 3a(7), 3a(10), 14d

Instructional Materials .
SG. 3ABR55235-111-7, Installation of Domestic Water Heaters
WB 3ABR55235-III-7-P1, Installing a Gas Water Heater
Manufacturer's Rough-In Specifications

v
Audio Vigual Aids
Slides, Water Heaters

v

DATE
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) PLAN OP«SNSTRUCTION {Continued)

. UNITS OF INSTRUCTION AND CRITERION OBJECTIVES ::"HRO‘:};;Q)N , " SUPPORT MATERIALS AND GUIDANCF
Training Equipment

Hand Tools for Plumbing (1)
Shop Tools for Plumbing (2)

Water Heater (2) . -

) — Training Methods
\ Discussion and Demonstration (2 hrs) - o
. Performance (2 hrs) ) ‘
> Outside Assignments (2 hrs)

Instructional. Envlronment/Design_ : .
Classyoom (2 hrs) ‘ }
Laboratory (2 hrs)

Study Hall (Dormitory)(2 hrs) -
Group/Lockstep:Proﬁciency Advancement

mstructional Guidance.

Discuss the types of water heaters and the operation of a typical domes-"
tic water heater. Discuss the fabrication and installation of gas supply
lines. Discuss the methods of performing leak tests on gas and air _
systems, Have the students fabricate and install a water and gas line to .
a water heater. Test the gas canections for leaks, Demonstraté the g
: lighting and adjusting procedures. Have each student light and adjust
- the burners

At the end of day 27, make the following outside assignment: Read
» SG 3ABR55235-IV-1 and answer the questions. Be prepared for a test
over this material. The following references should be used in

- b _ preparing the lesson:
. ’ ' AFR 127-101, Ground Accident Prevention Handbook

- National qumbing Code

-~ .
. p .
» . gy
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PLAN OF/IN/S'll'RUCTION {Centinued)

. URITS OF INSTRUCTION AND CRITERION OBJECTIVES
1

8. Related Training (as shown on the course
ch_art)

9., Measurement Test and Test Critique

S

o /,/"

>

s

~ ~

~

("2

PLAN OF INSTRUCTION NO.

3ABR55235 |

202‘::(;.;'““5))" 3/ 5UPPOR‘7 MATERIAL S AND GUIDANCE
2
2 o o )
(2/0) - s
Day-21 ) )
‘ -
~ 9 .
3
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_ LESSON PLAN ( Pert |, Gonerel)

L‘WW Treanuron
TCETC/20Aug?5 * - ] _
COURSE NUMBER COURSE TITLE
3ABR55235 Plumbing Specialist
BLOCK NUMBER SLOCK TITLE
) S S ' w

‘LESSON TITLE

Bﬁilgling Drains (Days 10 and 11) =

4

LESSON DURATION
CLASSROOM/LABORATORY COMPL EMENTARY . TOTAL
12 Hrs ¥ 0 12 Hrs
POl REFERENCE
PAGE NUMBER PAGE DATE PARAGRAPH
17 2 July 1975 1
$TS/CTS REFERENCE
NUMBER DATE
552X5 . 115 February 1973, Chg 1, 25 Fehruary 1974 |
SUPERVISOR APPROVAL . B i
SIGNATURE OATE SIGNATURE OATE

.*&;

PRECLASS PREPARATION

:gul;::::;;:rcogvm r::uu ‘::P:P”:Y CLASSIFIED MATERIAL unccl..RAAs::glc:SI:sA':::uL
Handtools C.I. Fittings - None © {sG Ol
Plumber's Furnace | Oakum * WB II-1-P1 and P2

- Shop Tools | Lead Slides: Progression
| Compressed gas of Building Waste
cylinder System
r ‘ ‘.
1 . ”(‘«’ -
CRITERION OBJECTIVES AND TEACHING STEPS .

1a. Given three pieces of plumbing materials, correctly identify each as to common
name, size, matérial, and general application. "All items musgt be correctly

«|'dentified.
_{1)-. pefiniition of a building drain : B
~(2) Location - ’ - | °
. (3) %‘ype, of material used A
1b. Using given instrictions and plumbing symbols, draw a diagram of a building
drain. Diagram must be complete enough to make a bill of mfterials, L

(1) Blueprints / ‘

(2) Working drawings M

(3) Symbols and fittings S | }

ATC Jom 10




LESSON PLAN (Pert |, Genersl) CONTINUATION SHEET

CRITERION OBJECTIVES AND TEACHING S‘l;‘EPS (Centinved)

1c. Using a diagram of a building drain system, make a complete bill of materials.

" must.be stored and secured in accordance with given instructions.

(4) Manufacturer's rough-in specifications
(5)- Specification sheets
(6) Codes _ ) |

Bill of materials must contain the length and size of the pipe and the type and size
of all fittings, |

(1) Definitién
(2) Take off items
(3) Purpose

1d. Using a measuring tape or rule, measure and mark pipe to within + 1/8 inch of
specific length. - -

(1) Hub to spigot
(2) Fittings

le. Cut cast iron pipe to a specified length + 1/8 inch using a cold chisel and
hammer. :
i,
(1) Oldest method
(2) Safety

1f. Cut cast iron pipe to a specified length + 1/8 inch using a snap cutter.

(1) Sound out pipe
(2) Safety

1g. Using a hacksaw and adjustable jaw wrench, cut one-half inch, + 1/8 inch,
from the end of a cast iron pipe.

“

(1) Sound out pipe

(2) Use on cuts near end of pipe
(3) . Safety :
(4) Other ‘methods

1h. Using given procedures, move and store pfOpane gas containers. Containers ‘

A

(1) Moving
(2) Storage

n %, ’ Q.;m' 1078 779-308, 24,
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LESSON PLAN (Part I, Genersl) CONTINUATION SHEET
CRITERION OBJECTIVES AND TEACHING STEPS (Continued

1j. Using given procedures, assemble and operate a plumber’'s furnace. The
lead pot must set firmly on the stand and the flame must be adjusted to maintain
_the lead in a molten state with a metallic blue tinge. .

Q) Assembly
(2) Operating procedures

1j. Assemble and pour a horizontal joint, using training a.iéae Lead ring must be
3/4" to 1" in depth. .

(1) Application of horizontal joints
(2) Equipment required )
(3) Pouring procedures

1k. Using given procedures, construct a building drain in the boouyéea. Pipe
must be graded 1/4 inch per foot. : ”
(1) Material required - )
*(2) Tool and equipment required
(3) Construction procedures

\

!
3 , 1 aroi1872779-396, 24

o o
: ATC AU :;‘2 m A : "

IToxt Provided by ERI




/

Course No: 3ABR55235 Branch Approval:

Date:

Day: 10& 11

CHECK PREVIOUS DAY'S STUDY ASSIGNMENT

HEVIEW: l
o
ATTENTION: .
Q
OVERVIBW: '
. % .
* ! .
[ ]
MOTIVATION: N
4
L
3 N
e ' () el

(R




. - L - " BODY (5 Hours 15.Minutws) .

FRESENTATION: -

la. "Given three pieces of plumbing materials,
correctly ideniify each as to common names,
# size,. material, and gemeral application. All,
. items must be correctly identified. %L

L4

<

) o
> 1
4

(1) Definition of ‘& building drain:
«  that part of the lowest piping of & °
Sdrainage system which receives the

discharge from soil, waste, and-other
drainage pipes inside the walls of
the build¥ng and conveys it~to the

* building (house) sewer, bdginning 5*
outside the building wall

~
o

Tocation ° °
o ' é ’
(a) Below floor

(b) Undergr[:und

(e)- Suspended from floor joist

(d) Start at main soil and waste stack

"

. (3) 1lype of material used

(a) Casz iron

"1 Joints .

3 -

*




S N . ) - ) . -
Lead and.oakum (caulked joint) S L Tt

i

. b Compression

. . ¢ No - Hub ° : ' > ‘

7 L

_2_\~Weights of cast iron . '

- Service weight ‘ 7

Io

—

o

.Extra heavy .

.
2 Type hubs * /\\; '
. ' 4 4
a Single hub )
& ~

b Double hub . :

-~ 4 Cast iron used under concrete

. . (b) Copper

LY ’ %
. A

\— 1 Joints-soldéred

2 Types-M & DWV. .




-

\ - . Ve A ‘ .
.“ (c) Plastic - - L ~

1] f
LY N
’

a ABS A:érylonitzilg-But'ud{éhe:Styrene o .
b -PVC Polyvinyl Chloride -

-

PRI S
]

\ -
N

“ ra, Rigi.d-Sc:g‘ewed or solvent weld . . .

~t - Y
N -

L . s * [ N

- b Stmi-rigid-solvent weld . =

' ¢ Flexible-clamps . - b

«

¢
" .
“ ’ . -

L'

) 1!{. Using gx.ven instructions and plmnb:.ng symbols¢r S .
"+ draw a diagram of a‘building drain.  Diagram - .
-must be complete enough to make a'bill of « V.o )

. materials. . R

o . - ’ -~ . .
- * A

L ) ) ” - > ‘.
. |

»
- . .
f ”

S A ’ :
= = had e S © . . " N . !

t , .

1]

: “." (b) Elevation plan PR . ' ) il




N - .- - . - U ’ ’ - -
‘V“ ;‘/ : - . « i ~ ‘ » ) . ’ i ”
SN () Roof plan o -
. (e) Foundation plan j . ‘ . . .

(2) Working drawings ° .° ° ' . “t .

~ (a) Plan of installation

- -
- e

(b) Materials required for job -+

i C e

AX
v

i Top

Q

’ [ -
, 2 Side,
' Q\Iaometric ' .. . .

(3) * Symbols and fittings ’
!
| [ ‘ F
! . NO;I’E:’\ Disdu"ss those used in the drainage system att

. b
* - .
. r

v (4) Manufdcturer's rough-in spéc_ifica.tior&ul :
'~ - 6

P
- .

v
- . o ,
- - R

_(5) Specificatigns sheets . L

o

)

(a) Types




. . .
. ; . ..
. L 4
(b) size -
(c) Quality
(d) Quantity
(6) Codes
[ ‘4
o _
:(a) Najjonal )
N
(b) Local "
(c) AFM 85-20 ’
il B Y N
%1 - A ! ’ //
, s . ‘ ////'
.~ NOTE:, rDiscuss g.ayout of, boéth‘buildiz/xg drain
A T ' ;/
- S T - -

Using a diagram of a building drain system,
make a’complete bill of matexials, Bill of
materials mist contain the length and size
of the'pipe 'and the type and size of all fittings.

PR . [ 8
(1) Définmition--a tubulated list of requirements
for a job showing the name, description,
quantity, stock number, 'size ard cost
- : <. . ' “

.-
.

(a) Made up froxi\}o”rld’r_xg drawing or plans’ i

\
<

\

(b) Stock numbers and cost required
resedrch from manufacturers' catalogs

4

oo y
(2) Take off items . . . 0

‘%




A

\
(a) Thread cutting oil

(b) Joint compounds

1)

——

(¢) Bolts, screws, nails, etc.

.

-

(3) Purpose

(a) Requirements for a job

1
5
i

. : - \
(b) Estimate of job cost

(c) Save time

1d. " Using avmeasuring tape or rule, ‘measure
nd mark pipe to within + 1/8 inch of
specific length :

— .

]

. .

(1) Hub to spigot-from back of hub to
spigot -end

(2) Fittings- =~~~

(a) Back of hub to centerline

« =5 -

!

_Centerlihe to the spigot end

Pt A




le, Cut cast iron pipe to a specified length. -

+ 1/8 inch, using a cold chisel and hammer. R
-

(1) Oldest method L

4

\

(a). Ah'pipe~l" cold chisel 16 oz, ball peen
o . hammer ° ‘ .

(b) 2" pipe- 3/4" cold chisel 16 oz. -
n . «

ball peen hammer

W ~
"(c) Sound out pipe before and after cutting

1 -

. (2) Safety precaution-wear gloves and goggles

Cut cast iron pipe to a specified length
+ 1/8 inch usiqg a snap cutter,

(1) "Sound out pipe

(a) Before cutting

< .

(b) After cutting /i

N, - .
. »
~ .
. ‘\

(5) Safety

>

(a) Wear glove% o

) =10y ’

(b) Protect others in working area<~

P

]




- -

Using a hacksaw and adjustable jaw wrench,
cut one half inch 1/8 inch from the end of -
a cast iron pipe.

(1) used on culs two inches or less from
end of pipe :

-

«{2) Sound out pipe

(;) Befozi cutting
(b) After cutting
(3) safevy-a%oid cﬁcting hands
(4) Other methods
”fgs_’Chain.cutter
(b) Pipe cutter

J

(¢) Hydraulic cutter

Using given procedures, move and store
propane gas containers. Containers must
be stored and secured in accordance with
given ins.ructions,

(1) HMoving




(a) .Cylinder'valves closed and capped
(b) Acetylene transferred fé%tically

(¢) Use hand truck when possible

(d) Do not 1lift bottle by valve
Storage

(a) Acetylene stored in upright position

(b) Secure cylinders

(e) Mark empty g%linders and store
separately

Cylinders of different gases
stored separately

If stored close to each other,
must have approved fire break

v

(£) Protect against cold and heat

D

Using given procedures, assemble and operate
a plumber's furnace, The lead pot must set
firmly on the stand and the flame must be
adjusted to maintain the lead in a molten
state with a metal%f@ blue tinge,

(1) Asseably




- (a)
(b)
(c)

(d)

o~

Install orifice and tighten
Put stand on and tighten
Put on shield

i

-

Set melting pot ‘on

NOTE: S€t up where there is little
t,xjaffic and well ventilated. -

e

"“\«(2) Operating procedures

(a).

‘(b)
(c)
(@)
(e)

(£)

(g)

Blow out orifice using "T" handle
Twist pie'ce of paper and ignit?
Puf; on goggies ;nd gloves

Place flame a.f. tip of orifice.
Open v;lve siowly using "T" haddle

Regulate flame

Place ladle on pot




Assemble and pour a horfzontal joint,
using training aids. .[ead ring must be
3/4" to 1" in,depth, [

Y

-
.

. tI ’
(1) ~Application of horizontal joints

(a) Soil and waste branch lines

4

B [y

. ' .
(b) Building drains . ——

1

(¢) "House sewers 4

. -

(2) Equipmedt Fequired
N

(a) Training aid

. . -
(b) Plumbers furnace _

f—

Propane tank ' ‘

Orifice

o

¢ 3 v pandle ;

g . | .
b . ' ’
4 Melting pot

-

5 Shield




4

& Melting pot hook
Asbestos gloves

(d) Face shield

(e) Asbestos joint hammer

(£)

(g) Yarning iron

-

(h) Packing iron

‘(i) 8oz and léoz ball peen hammer .

(j) Inside and outside caulking iron

Pouring procedures

(a) Install asbestos’ joint runner

(b) InserJ oakum where clamp holds
ends of runner

(¢) Check temperature of lead




t .
1l Twisted paper ' N ' -
2 Thermometer , | P
) i
3 Bluish tinge color e
(d) Shim off impurities
(e) Ladle full and shout "Hot lead" - |
(£) Carry lead to joint and fill to
top of hub . L
’ . [} ’ N . o
(g) Again sound out "Hot lead" and A . . .
' return to furnace
. (h) (Place empty la.dleba’.ck, on furnace .
. o
APPLICATION: (
. Coniplete WB 3ABR55235-II~-1~PLl. : .o .
v ‘ f . . .
CONCLUSION (5 Minutes) N
SUMMARY : _— , ‘ - |
g » - ) Y
- “ -~ 2D - g
. 2 . PO
! N
s H .
. | v 3
$TUDY ASSIGNMENT: SG 3ABRS5235-11-1 ..

O




INTRODUCTION (40 Minutes, Day"11)

. -

CHECK PREVIOUS DAY'S STUDY ASSIGNMENT

REVIEW: ) .

)

1]
-

v ) " Vi
MOTIVATION: ' :
}
{
. i
?\\ ”
= - _x\\ 2 % w
3,
2
|
>
O
ERIC*
) P

T h. VWY

©




| FODY (5 Hours 15 Minutes) A }

. b4 R ~ ( R
PRESENTATION: ) N
. lk. Using given proceduz:es, construct a building
L ' -drain in the booth area. Pipe must be graded - ,
1/4 inch per foot.' / | o . o
(1) Materials required
(a) Hub type cast iron soil pipe
; (b) Hub type cast iron fittings ®
1 One hub type stack base with ~
clean out plug .
2 Two L"x4!"x2" combination
wye and eight bends
' 7
(’2) Tools and.equipment required |
(a) Plumber's furnace
* s
1 Propane jtank
] J
2 OrifJ.ce .

w

v . ) # N ' ) ’
3 , 3 "T" handle | - . < ><:
.'“ (e ) 8{} - . A R

" L Melting pot -

P N * N ..
; 7o e

5 ‘Shield A .

|



6 Melting. pot hook ’ | R o

< i d - -
| , R
- b best ves ' . ' .
(b) —4s o8 gl? ‘ ‘ ‘ .
" (c) Face shield \ U
(1) Asbestos.jointtrqpher o
. '\
| o
(f£) Yarning iron ' :
(g) Packiné iron : . :
(h) 1boz and 8oz ball peen hammer
» M . ' s
. / N . “~
(i) Inside and outside caulking iron ' ‘
. /
v . . } & “
(3) Construction procedures - | | .
5 ’ ’ \
(a) Cut casﬁk;ﬁbn,pipe to correct length *
kY LI & 1
s
» - Wi N ] ' ™ ¢
. (b) Align fittings and make joints - ' . | b
- ‘. \ 9 , :
(¢)  Support stack base with concrete b&se ' ‘
. ' : x )
. . 8 . . ' ‘ . i \_ 3 » P
~ (d) Suspend building drain from floor . . o .
Joist using hanger iron - T S




EVALUATION s’

Evalua e by oral, written quesu.ons,

- observa.&.z.on of sr.ndent's per:formance du
This may be ac"cmpllshed at any time d r:.ng lesson
'for increased effectiveness.

»
PP

" STUDY /Aséiémmb 'SQiiBAansaas-nez'
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L

LESSON PLAN ( Part I, General)

‘ﬂmﬁgw

INSTRUCTOR

1 ey
COURSE NUMBER COQUARSE TITLE
| '3ABR55235 Plumbing Specialist i
ELOCK NUMBER ‘BLOCK TITLE T
RN I Building Waste System
' { CEsson TiTiE ’ -
- Vents. and Stacks (Days 12 and 13) v
. LESSON DURATION
CLASSROOM/LASORATORY | COMPLEMENTARY ~  ~7~ TOTAL
12 Hrs | ; 0 o ' 12 Hrs
] i PO} REFERENCE " .
PAGE NUMBER W PAGE DATE | PARAGRAPH ' ‘
19 Eh 2 July 1978 -2 N
; v " STS/CTS REFERENCE T .
NUMBER . - r DATE
552X5 AR 15 February 1973, Chg 1 25 Feb 1974
SUPERVISOR APPROVAL ) .
SIGNAT URE CATE | SIGNATURE { DATE
. - é}«i E ' ‘
+ —
- - bt N

PRECLASS PREPARATION .

EQUIPMENT LOCATED.
N LABORATORY

EQUIPMENT
= FROM SuPRLY

CLASSIFIED MATERIAL

_ GRAPHIC AIDS AND
UNCLASSIFIED MATERIAL

Safety Equipment

Hand Tools C.1. Fittings .- L SG o-2 - f
Plumber's Furnace {C.I, Pipe '’ WB II-2- Pl P
- {Shop Tools Oakum - ~ P3, P4
o |Special Tools Lead Rough in Specifica-

tions and Drawings

Slides: Progression
of Building Waste

Svygatem

cm'rznlon OBJECTIVES ANO TEACHING STEPS

system used.

L

* . (1) -Stacks
(2) Vents

-~ -1 2b,

2a. Givena drawmg of 2 p}umbmq system, determ,me the type of vent and stack

A

Followmg g1ven mstructmns make a working drawing of a plumbmg vent %

system and name the ﬁttings

(1) Location of fittings -
'7 (2) Type of materials
! - (3) Alignment of piping
 (4) Use of roof ﬂashings

v oo -

Drawmg must l;e complete.

.

<

}: ) Q ATC

FORM
AGG T3 770 ‘ v




. E —
LESSON PLAN (Part |, General) CONTINUATION SHEET

CRITERION OBJECTIVES ANO TEACHING STEPSfContinued)

2c. Usmg your working drawing, select all the soil pipeafid f1tt1ngs required to
construct a main vent stack in the booth area. _ '

‘

(1) Material required -
(2) Measurement for height of samtary tee vent tee, and roof termmal

24. Followmg given instructions and working =s a member of a team, assemble

a vent and stack syStem.in the asmgned\boot}' area, Pipe must be ahgned within
+1/2 inch of given speciﬁcations " . '

(1) Alignment
(2) Support

= * . H 1 ‘
! - 2 B ~
(. pAg -

e
N
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' ' ' \ '
Course No:  3ABR55235 " Branch !?L‘Pprova‘l:
Dav: 12 )\ R i’ Date:

‘\
IRIEN b PART TI a
‘INTRODUCTION (40 Minutes)
v .' f . . q\
'CHECK PREYIQJ“S,.DAY' S STUDY ASSIGNMENT .

(8

REVIEW: .

[}




RODY (5 llours 15 Minixtes)

-P’RESENTATION: . g
G1ven a drawing of a plumbing svstem, determine
- the- type- of vent and -stack- svstem used.. R

-
.

~7 -

(1) Stacks

.

(a) Soil stack or main stack

1 -Vertical piping that carries
- human waste from water closets,
uranals, and similar fixtures
to a soil pipe or buﬁslding drain

’

2. Size determined by the number
of fixtures connected to it
(fixture units)"

I

~

\/‘

|

(b) '»'Jast;e stack

ry
P,

1 Vertical piping-that carries
“waste-from all fixtures is not
designed to receive and discharge
- human waste

: ~

2 Size is determined by the
number of fixtures connected
to it

N

N
(c& .Vent stack.




1 Vertical piping which provides
‘eirculation of air to and from

any part of the drainage ;ystm% , - . e

. - M ]
’

(2) Vents

N _ ‘ q
(a) Keeps drainage system at atmospheric \

pressure at all times :
)

(b) Doesn't convey any type of soil Wy
or-waste . .

(c) . Type of vent depends on

f—

Design of, the building

2 MNumber of fixtures (fixture uriits)

v

-

3 \Locati\én or grouping of fixtures

" (d) Main vent

.
.
»
*
.

' 1 FPipe runs parailel to soil or
waste stack )

t

2 Connects.full size at base of
stack with & wye below the lowest
\fixture . . .

-




.

‘ .
3 . Extends through roof, or rcgyrns
to stack above the higiest fixtureé -~

4 1Is a vent only NO waste or soil materials

(e) \Individual vent

One trap connected to one vent

ko

Can be comnected to the main vent
or stack above the fix?uye flood
level o

[

- -

(f) Unit or dual vent , - ’ .

| L)

Two fixture traps connected to : )
one common vent O % \

Traps cantbe either side to side
‘ or back to back

| (3]

(g) Circuit vent -

1 Used on a battery of fixtures
- not to exceed eight

cea

?




Vented between the first two
fixtures (farthest), and between
the last fixture closes to the
soil or waste stack

\

-

Vent returns back to the main
vent (vent stack)

(h) Loop vent

.

A vent for a battery of fixtures
not to exceed eight :
\

4

Vent is taken between the first
fwo and last fixture and returns
to the stack vent

(i). Stack vent-sometimes called waste
or soil vent, It is the extension
of a soil or waste stack above the
highest horizontal drain and connects
\ to the stack.

i

(i) Relief vent

1 Prevents. syphonage and back
pressure (additional venting) -

|
~
ai \
i
i

2+ Used on systems such as a horizontal
‘drain, in circuits or loops, and in -
long stacks’
"




{1)

-

The portion of a pipe through
‘which liquids flow from one
fixture which is acting as a
vent for another fixture -

“
-
-

=

. -
L]

I

Very poor type of venting

3 Commonly found in residentia]
bathroom fixture groupings,
for the bathtub

"
Purpose of venting ‘system

1l Prevent trap seal loss

Provides for the circulation.

i

of air to assure an equal pressure )

through the system

s

Trap seal loss " .

1 Direct syphon_-age

J -

2 Indirect syphonage -

- .
3 Evaporation 9 U

1




4 Capilliry attraction .

2b. Followinsr given instructions, make a working
"drawing of a plumbing vent system and name
the fittings, Drawing nmst be complete.

.« o

(1) Location of fittings

'(2) Types of materials

|

|
(3) Aligmnment of piping

(4) Use of roof flashing

2c, Usinz-you( working drawing, select all the
soil pipeland ‘fittings required to construct
a main vent stack %n the bodth area.

L]

-
4
v

(1) Materials required

R M

-

(2) Measurement for height of sanitary tee, &
vent tee, and roof terminal

APPLICATION:

Complete'WB 3ABR55235-I1~2~P1




EVALUATION: - : S

Evaluate by oral, written questions, and?or
observation of student's performance durinz
lésson, This may be accomplished at any time
during lesson for increased effectiveness.,

,’ ) ‘ " ’ AR ) W
_ ) CONCLUSION (S Minutes)
SUMMARY :
| | X .
. ; )

REMOTIVATION:. . " . . ... o~
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‘ CHECK PREV1OUS DAY'S STUDY ASSICNMENT , ’ ‘. -
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- o -
N f

MOTIVATION:

“
°
4
-
\ °
.
4 —
-
-




BOD*;(S Hours 25 Minutes)
PRESENTATION:

2d, Following given mstructlons and. worlo.ng as
a mmnber of a team, assemble a vent and stack
system ir the assigned booth area, Pipe must
be aligned within + 1/2 inch of g:.ven speclflcatlons.

“

H - N
. - A

(a) Use of level ] L

(b) Usdfof plumb bob.
X ) - ) o
" (2) Supports | '

[ o
(a) - St;'ap iron

» . ~

(b) - Hangers .

, . “ ? @
N (c) Stack base . \
, . . e . . v ‘. B ¥

- . . ’ ‘ . ¥ b N
APPLICATION: L :

Complete WB 3ABRS5235-1I-2-P1, P2, P3, and P4, p
. g M :

. A . >*
. " ’ [
* - - .\ ¢
. H

’(1)" Alignrent = - - o




EVAmATIow- . .- = - A
I.‘.valuate by oral, written questions, and/or R 2 L 4 o
observation of studeht's perfomnce during lesson, TP : o N
This may be accomplished-at any time during lesson = * Lo
« = - for increaséd effectiveness. A e : > o
.t - . .. , i ‘o\ I". i Y ~
R * . , = - .,. ; L) . ‘
. ', CONCLUSION (5 Minutes) . . - T
. - ¢ | ) ’ .o . )
SUMMARY : | : , o
‘. & . <
o | | ~ ”
N b ¢ . v . — ' LY
- o _ . ) ) ‘
. rd ' L ° . )
' REMOTIVATION: , ' . . .
: . . Co- 4 .
. . . ,
& . Sy N r -
- - ; LR ] I3 ° - - - LY . ‘
" - L .
) : o ” \ L ‘ * o
STUDY ‘ASSIGN:ENT: Complete SC 3ABRS5235-II-3. S IR
b ] : , ) . v : o S . .'
P . P’ .
“‘\ ~ . .
b .
'; - b, .
'K'&"’ 5. ! . "
: g . sl
’,v" O ‘ X T .

Lo famn .
i . ,
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LESSON PLAN ( Part |, Generel) -

' .xe;\;'% A ST INSTHUCTOR
TcE'm/zofAugzs’ Ve ‘
© 1 CCURSE TITLE

Plumbing Specialist

COURSE NUMBER

3ABR55235

BLOCK NUMBER
I ot
LESSON TITLE T

Floor Drains and Kixa ara.ms 1Day 14)
1.ESSOn DURATION

BLOCK TITLE

}_Building Waste System

[ CCASSHOOM/LAROHATURT
3 Hrs

CONFL EN!NYAW
’

1 Hr

TOTAL

4 Hrs

- PO! REFERENCE

PAGE NUMBER

21

PAGE DATE

PARAGRAPH

3

Z July 1975
STS/CTS REFERENCE
[ RUMBER - ’ DATE

55245 . 15 February 1973, Chg 1. 25 Feo 1874
SUPERVISOR APPROVAL
SGNET ©, - VATE

SIGNATURE

h ¥

PRECLASS PREPARATION

EQUIPMENT
FROM SURPLY

None NG None

GRAPHIZ AIDS AND
UNCLASSIFIED KATERIAL

SG 0-3 ‘

|WB T 3-D1 .
Siides. Ruxi, r.our
Drains

EQUIPMENT LOCATED

IN LABORAT ORY CLASSIFIED MATERIAL

-~ »

CRITERION OBJECTIVES AND TEACHING STEPS

u%?. Given a sketch of a roof and floor drain system, make a bill of matenals for
e installation of a drain system. Bill of materials must contain the lengtk, Lype
and size of all pipe and the type and size of all fittings.

a. Purpose and location of roof and floor drain systems
b. Components of roof and floor drain systems
- .¢. Codes governing roof and floor drain installation
d. Types of floor drain fittings '
e. Types of traps
f.  Floor preparation

CATC oM. 770

AUG 72

\ ERIC




Course No: \3ABR55235 . ) Branch Approval: ‘m—

Day: 14

PART II
INTRODUCTION (40 Minutes)
CHECK PREVIOUS DAY'S STUDY ASSIGNMENT

REVIEW:

ATTENTION:

OVERVIEW:

o

 MOTIVATION:

Date: 20 A

3




BODY (2 Hours 15 Minutes)

PRESENTATION :

’

3a. Given a sketch of a roof and floor drain systenm,
make a bill of materials for the installation
of a drain system, Bill of materials must,
‘contain the length, type and size of all pipe
and the type and size of all fittings.

- (1), Roof. drains

o

(a) Purpose-to collect and remove water
from a roof to a point of disposal

(b) Location ’
- ’ 1 ! )
1 Should be centrally located
2 Must be in the lowest port}on
“of roof
N o l . ¢ v
3 Sun decks .
4 Parking decks .
N T v
.‘ \. . .

S Roof gardens

r./

6 Area where traffic passes

{

-




2

(2) Floor: drains

(a) Purpose~to remove waste water from
a given area to a point of disposal

N

(b) Location-the floor drain should be - .
located centrally to properly drain ;
" the floor area : S .

2 Laundry rooms.

Boiler rooms : )

e

i~

Area that requires washing down : i

5 Battery of showers.

Wash -tacks

I~

”_8_ Warehouses

(3) Components of roof and'floor :irainssystans




Interior systans'

Piping concealed in the wall
or inside the building

L

Must have water tight connections
&

Should be'supported at each
floor level

.Swing joints are used to prevent
breakage of comnections and damage
to the building -

Exterior system

4

Piping is exposed outside the building

The down spout must be water tig@t

-

»

© The water flows to a splash plate
or ‘a storm drain

(3

%
Types of strainers:

1 Flat strainers




o

Parking decks

o

Roof gardens

=Y
="

Area where traffic passes

I

Mushroom strainer -

& Flat roofs

-

b Area where leaves or other-
debris may collect

¢ Area vhere there is little traffic

{ {9}

’ Sloped strainers

. . ‘ a2 Placed in corners

-—

‘ 4 Floor drains . .

'a Housing

‘b Seepage flange

~ ”
' e




Codes governing roof and floor
drain installation

1 AR 85-20 .

2 National plumbing code .

fw

State code
4 Local code
- (¢) Types of floor drain fittings

1 Recessed

3 Materials used .

a Copper ‘ .

b Plastic o , (




(f) Types of traps

1 Common seal trap (2")

Deep ‘seal trap (4")

o

{{)

Trap with clean outs

(g) Floor preparation

2 Copper pan
;: ‘Where they are installed

4 Installation precedures

4

APPLICATION:

Have students complete WB 3ABR55235-II-3~P1, Floor -
and Roof Drains. . ‘




EVALUATION:

observation of studept's performance during
jesson, This may b€ accomplished at any time
during lesson for increased effectiveness.

Evaluate by oral, wz;:ten questions, and/or

CONCLUSION (5 Minutes)

REMOTIVATION:

‘

STUDY ASSIGNMENT:




LESSON PLAN ( Part [, Generol)

Apﬂnov 0, D‘A‘IE INSTRUCTOR
TCETd?;

CCUASE NUMBER COURSE TITLE

3ABR55235 Plumbing Smclalist

BLOCK NUMBER BLOCK TITLE

o . Building Waste Syst’em

LESSON TITLE

Waste Rough-~in for Lavatones (Day 14)

LESSON DURATION
CLASSROOM/LABORATORY Cbun.susuﬂﬂ TOTAL

'~3Hrs - 1 Hr 4 Hrs_

POI REFERENCE

PAGE NUMBER . 1 PAGE DATE PARAGRAPH

22 : | 2 July 1975 4 -

STS/CTS REFERENCE
NUMBER DATE

552X5 15 February 1973, Chg 1, 25 Feb 1974

SUPERVISOR APPROVAL

SIGNATURE DATE SIGNATURE . DATE

,PRECLASS PREPARATION

EQUIPMENT LOCATED EQUIPMENT GRAPHIC AIDS AND
IN LAGORATORY FROM SUPPLY CLASSIFIED MATERIAL UNCLASSIFIED MAT ERIAL

Hand Tools . [C.1. Fittings None , SG +4

Shop Tools . : kum . ' WB I1-4-P1 .

JjLead Slides: Progression
, of Building Waste

System

L

CRITERION OBJECTIVES AND TEACHING STEPS

4a: - Given the rough-m specifications for a lavatory, correctly answer four
questlons concerning the installation of lavatones ' ,

L]

, (1) Rough-in specifications

-(2) Type vents.

4b. Given'a shop drawing of a layatory drain system, detefmine the plumbing
ingtallation method required, and make a list of all the material needed to construct
the system in the booth area. The list of matenals must accurately identify all
required materlals without shortages and without ucesses greater than 10%

(1) Lavatory drains -
12) Identification of pipe and fittings used
(3) Asgembly procedn'es

‘ATC FORM 770 5

AUG 72




2

Course No: 3ABR55235 . Branch Approval:
Dej: 14 o Date:

PART II -

INTRODUCTION (15 Minutes)

S

CHECK PREVIOUS DAY'S STUDY ASSIGNMENT

i{EVIEW:

3
v




BODY.(2 Hours 40 Mimutes) .-

-«
’

PRESENTATION:.

£

|

4a, Given the rough=-in speclflcat:.ons fora . - h ' . : [

lavatory, correctly answer four questions - {
concernlng 1:he installation of lavatories -

.
) - -
~ Pl
‘ - - >
o . . N
. S
' v
\
'

(1) Rough in specifications

3

(a) Distance from finished floor to /7
center of drain <
/ - /

: Rl

(b) Height of hanger bracket s ‘
? . J ]

(2) Type vents ’ , - K

B
\ . .

(2) Individual vent - L .

CHE (b) Individual back vent .

-
., - N

»

4b, Given a shop drawing of a lavatory drain §’ystem,
determine the plumbing mstallat:.on"method g .
required, and make & list of all the matenialv . Ly
needed' to- construct the system in the booth : )
o .area. The list of materials must acclirately
- identify all required materials without
i g shortages and without excesses greater than 10%.

v
? . /
-

(1) Location of drains



. (a.) ‘Nomally dra.ms 4dnto the soil .or
waste sta.ck

LN

May be located in the blueprmts on
the floor plan

e
,Pfézght will be ta.ken from the manufacturer's
Tough~in

(d) Minimm size is 1 1/.4!1“‘dmin

ay

Types of piping used

(a) Ca'.sﬁi"ron
1 éervice.
2" Extra ,h;m;y
(b) Cgpper
1 DALY, (sellow)
2 K. (green)

3 L, (blue)




(3)

4 M. (red)‘

(¢) Galvanized
(d) Plastic
i ABSADWV
- 2 "PVC-DWV | ; :

Types of f_;i.tting's used

.(a) Cast iron

“ . R
(b) Drainage (recess:.-d) fittings

v, M -~
(c) - Copper
(d) Plastic
Assembly procedures

P

(a) Cast iron =




“
N4
A3

Copper (sweate&) "
Ga.lvé.r-zized (s\cre-wed) .
Plastic

1 . Screwed

2 Solvent weld

~

APPl\LICA:I‘ION: Have the students install the lavatory
drain’and accomplish WB 3ABRS55235~I1-4~P1,

[\
’ ) ¥

EVALUATION: .

Evaluate by oral, written questions, and/or
tion of student's performance during
This may be accomplished at any time




. :

CONCIUSION (5 Minutes)

RIMOTIVATION: ‘ ' ‘

L4

” . 6,

STUDY ASSIGNMENT: Read SG 3ABR55235-II-5, Installation of Back Vents and answer the |
questions at the end of the text, _ . ‘ P




v

" LESSON PLAN { Port I, General)

yg:

INSTRUCTOR

COURSE NUMBER

3ABR55235

COURSE TITLE

Plumbmg_Speclahst

BLOCK NUMBER

i

~8LOCK TITLE

Building Waste Systems

LESSON TITLE

Installation of Back Vents (Day 15)

LESSON DURATION

CLASSROOM/LABORATORY

6 Hrs

COMPLEMENTARY

2 Hrs

TOTAL

8 Hrs

PO! REFERENCE

" PAGE NUMBER

23

PAGE DATE

2 July 1975

PARAGRAPH

S$TS/CTS REFERENCE

NUMBER

552X5 ’

DATE

15 February 1973, Chg 1, 25 Feb 1974

SUPERYISOR APPROVAL

SIGNATURE

DATE

SIGNATURE DATE

:

=

L3
sPRECLASS PREPARATION °*

/

{
EQUIPMENT LOCATED
N LABORATORY

EQUIPMENT
FROM SUPPLY

CLASSIFIED MATERIAL

A
L - =
A
- GRAPHNIC AIDS AND
UNCL ASSIFIED MATERIAL

Hand Tools
Plumber's Furnace

“|Galvanized Pipe None

Drainage Fittings

4 SG II7-5 .
wWB I-5-P1 .
Specification and

s

Shop Tools
: Drawings.

Slides: Progression
of Building Waste
System .~ ,

-

~ CRITERION OBJECTIVES AND TEACHING STEPS -

5a. Using shop drawmgs of .a back vent system, make a list of all of the materials
required to. construct the system in the booth area. The list of materials must
accurately identify all required materials without shortages and without excess
greatér than 10%.

]
-—

(1) Working drawings
(2) Bill of materials

-

5b. Using either a hand-operated pipe cutter or hacksaw, cut steel p1pe to a given
length + 1/8 inch, .

(1) Measurement of steel pipe
(2) Methods of cutting steel pipe

A

%

ATC fome. 770

AUG 72




LESSON PLAN (Pert |, General) CONTINUATION SHEET

CRITERION OBJECTIVES AND TEACHING STEPS {(Centinued)

5c.. Using either a reamer or a suitable file, dress a pipe end. All burrs must be
removed and the inner surface of the pipe must be returned to its original diameter.

(1) Methods of reaming
(2) TPurpose of reaming

5d. Using a hand stock and die set, thread a piece of steel pipe, Three threads
must extend beyond the face of the die segment. ' .

\

(1) Types of threaders
(2) Threading by hand

5e. Assemble threaded pipe and fittings. Completed joint must be water tight.

(1) Assembly procedures' ’
(2) Use of pipe wrenches -
(3) Fittings - .

?

h . T
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Course No: 3ABR55235 K ~ Branch Approval:
Day: .15 ) Date:

PART I

TITRODUCTION (45 Minutes)

CHECK PREVIOUS DAY'S STUDY ACSIGIMENT:

REVIEW:

' L\/

OVERVIEW: .




-

BODY (5 lours) -

PROSENTATION:

Using shop drawings oi a back vent system,
uake a list of all of the materials required
“ to construct fl.c system in the booth area.

S5a.

* The 1ist of matcrials must accurately identify °

all required materials without shortages and
without excess greayer than 10%. '

(1) Working drawings

(a) Top . view

~

(b) Side view -
(c)- Isgmetric

(2) Bill -of materials.
"3";,

(a) Tabulated list

-

© (b) Take-off items ..

y ld \A
~

~ 5b, ' Using either a hand-operated pipe cutter .
or hacksaw, cut steel pipe to a given .o
length + 1/8 inch. '

A h ;
(1) Measuring steel pipe 1 ?

i

gt




(a) End-to-end

(b) End-to-center .

, (c) Center-to-center

-

(2) Methods of cutting steel pipe

(a) Hand pipe cutter; ome, two, or three

wheel, . \L;‘//

() Yacksaw

¥

(c) Power cutter

5c. Using either a reamer or & suitable file,
' . dress a pipe end. All burrs must be

removed and.the inner surface of the pipe.

¢ must be returned to its orginal diameter,

(1) ‘“ethods of reaming
l'bt\ '

-

(a) Hand reamer x

‘,i




* (¢) OQuarter round file

.
X
. - j
’

(d) Rat-tail file ,

(2) Purpose of reaming’

(a) Reduce friction

.
<~

(b) Restore the inside pipe diameter

<

-

5d, Using a hand stock and die set, thread a
piece of steel pipe., Three threads must
extend beyond the face of the die segmeht.

-

1) Types of threaders

., . N

(a) .Hand stock and die set

.") - \

(b) Power threader
(c) Geared threader

(d) Adjustable hand threader

s

(e) MNon-adjustable hand threader

t .

s 117




(2) Threader by -hand
P

o

(a) Non-adjustable 1/8 inch to 2 inch
1

(b) Adjustable 1 inch to 2 inch

<

.
3

(¢) Proper thread length

Se, Assemble threaded pipe and fittings., Completed
joint must be water tight. =

(1) Assembly procedures

(a) Apply pipe dope to male threads only

(b) ZTeave approximately 3 threads
when assembling

e

9

Use of pipe wrenches
Fittings
(a) Drathage/recessed

-

- (b) Tucken‘




APPLICATION:

. Have students complete WB 3ABRS5235-II-3-P1,
, Project 1, 2, and WB 34BRSS5235~II-5-P2 ~

¥

EVALUATION: . s
Evaluate by oral, wr1tten'instructions,'and/or
.observation of student's performance during

lesson, This.may be accomplished at any time durlng
lesson for increased effectiveness,

.

CONCLUSION (15 Minutes)

RMOTIVATION ;

STUDY ASSTGMMENT: Read SG 3ABR55235-II-6 and
complete questlovs at end of chapter, -

-
-




LESSON PLAN ( Part |, Generol)

" AP INSTRUCTOR, . -, )
TC 19A ' ’ '
COURSE NUMBE COURSE TITLF
3ABR55235 Plumbing Specialist .
BLOCK NUMBER BLOCK TITLE
I Building Waste Systems
LESSON TITLE 4 .
nggh-m for ynnal Drains (Day 16) ]
LESSON DURATION
CUASSROGM/LAGORATORY COMPLENENTARY TOTAL - f
6 Hrs 2 Hrs 8 Hrs
POl REFERENCE
PAGE NUMBER PAGE DATE' PARAGRAPH *
24 2 July 1975 ]
= - STS/CTS REFERENCE ‘ 4
NUMBER DATE
552X5 15 February 1‘973 Chg 1, 25 Feb" 19'74
- SUPERVISOR APPROVAL
SIGNAT URE DATE SIGNATURE DATE
;-
3
PRECLASS PREPARATION
e e | uassimeowaremac |, STTHE MR
Hand Tools No Hub Clamps * [None SG -6
Shop Tools . Cast Iron Pipe 'WB II-6-P1
» = |Plumber's Furnace |Cast Iron Fittings - |Rough=~in Specifica-
: ‘ .. ' tions and Drawingg
‘ Slides: Progressionf
\ ‘of Building Waste
’ System ¢

CRITERION OBJECTIVES AND TEACHING STEPS

6a. szen an illustration of three types of urinal vents, correotly name each type
(1) Typés of-urimals ‘ o
*(2) Flushing actions T o . L - .
(3) Types of vents . - : ~ f -1 .
6b. . Using a worlnng drawmg, make a bill of materials for the construction of a

materials must accurately identify all

urinal vent and drain system. The list
out excess greater than 10%. -

required materials without shortages and
(1) Idextiﬁcahon of materials"

e/

(2) Types of joints AN : .
(3) Symbals used o . .




-

!.ESSON PLAN (Part |, Generel) CONTINUATION SHEET

m~ . . CRITERION OBJECTIVES AND TEACHING STEPS (Cantinued)

.J6c. . Following the prescribed procedures and working as a member of a team,
install a urinal waste and'vent system in the booth area. The drainage tee must be
w1th1n 1/4 inch of the center of the existing hole.

~
. (1) Methods of assembly :

.
‘_'

., (2) Safety ’ ' N
. .
» °
L4
L3
. .
! ;‘ ¢ '
'
. 3
¥
R »
. “ ) »e&‘ . ; , R
: - « ~ .
- ‘ . ) .
.~ g *
- 7
. =4
-
i .
¢
: #

i

+
.
RIC , T -
- LY I o 4 % -~ M
[AFuiext prova c “»y .




- . ’ . - - EW . ’ v
Cour'se No: ' 3ABR35235 , Branch Approved:
-Day 16 : ‘ . Date:

PART II

INTRODUCTION (45 Minutes)

-

CHECK PRVIOUS DAY'S STUDY ASSTGNMENT

REVIZW: : ’




BODY (5 Hours)

PRESENTATION: .
ta. Given an illustration of three types of
urinal vents, correctlv name each type.

(1) Types of urinals
(a) VWall-hung

_ (b) Pedestal

L

.

(c)‘. “Trough -

(d) Stall
e
/

\

*(2) Flushing actions

(a) Washdown

-

(b) Siphorn=jet
IR

1 (3) TypeQ of vents

vy . e 1
.

(a) Dual




6b.

(c) | Circuit

(4) *Individual

Using a working drawing, maKe a bill of
materials for the construction of a urinal
vent and drain system, The list of materials
must accuratély identify all requi materials
without shortages and without exce eater
than 10%,

e
(1) . Identification of materials

(a) Cast iron-usually used on urinal
drains

(v) Copp?r : ' \

(c) Plaséic

\ -
1

(d) Galvanized

(2) Types of joints

I
i

-(a) Caulked

| A

(b) Flanged .




.
v

6&. Following the prescribéd prbéedurqé and working
- as ‘a team member of a team, install a urinal
vaste and vent system in the booth area, -The

v
K
,.3;)

. (e) Velded ' .

(a)

[4

serewed

—

" (e) Soldered -

-

(3) Symbols used

, (g)
(v)

(e)

. @

()

.

(
Caulked - .
TFlanged,
- ' I f
Vetded - . 9

» -7 [.

Screwed , ’
Soldered

drainage tee must be within 1/4 inch of the

center of the existing hole. .

K

(1) Methods éf assembly

.
a




(2) Saf ety
. N hd

(a) Exercise caution wheh working with
lead . *

N

(b) Wear protective devices

- -

L

APPLICATION:

Have students complete WB 3ABRS55235-II-3-P1 and P2
_in their study guides. '

EVALUATION: 2 : :

Evaluate by oral or written questions, and/or
~observation of student's performance during
jesson. This may be accomplished at any time
{ during lessor for increased: effectiveness.

CONCLUSION (15 Mindtes)

-~
ds

- SUMMARY: ) -




- - I - A
: > . .o PR A . J
~ | &
- qs—
. e - - - * . |
¢ - ’, ’i
. N ' . :‘
’ R . ' ' \_i -
' REMOTIVATION: : ‘ .

<
3 STUDY ASSIGNMENT: :

Read SG 3ABRS5235-II-7 and answer all questicns -
- at the end of .the chapter, :




LESSON PLAN ( Part |, Generel)

INSTRUCTOR

COURSE NUMBER

3ABR55235

COURSE TITLE

Plumbing Speclahst

SLOCK NUMBER

I

| BLOCK TITLE

Building Waste Systems

LESSON TITLE

Rough-in for Shower and Tub Drains (Day 17)

[

LESSON DURATION |

. CLASSROOM/LABORATORY

-

6 Hrs

COMPLEMENTARY

2 Hrs

TOTAL

8 Hrs

PO REFERENCE

PAGE NUMBER

25

PAGE DATE

2 July 1975

PARAGRAPH

7

S$TS/CTS REFERENCE

NUMBER

552X5

DATE

SUPERVISOR APPROVAL

SIGNATURE

OATE

SIGNATURE

PRECLASS PREPARATION

EQUIPMENT LOCATED
IN LABORATORY

FROM SUPPLY

EQUIPMENT

CLASSIFIED MATERIAL

GRAPHIC AIDS AND
UNCLASSIFIED MATERIAL

Hand Tools

Shop Tools Oakum

L.ead

Cast Iron Pipe

Cast Iron Flttlngs

None '

SG. II-7

WB n-7-P1

Rough-in Spec1f1ca-
tions .

Slides: Bathtub

CRITERION OBJECTIVES AND TEACHING STEPS

Ta. Using the mustrauons

(1) Pipe supportS\
(2) Booth design

L)

Q

provided, identif

(1) Types of bath tubs and construction features
(2) Types of showers and construction features

Tb. Following the prescnbed procedures and working as a member ¢f a team,

install a shower drain system in the booth area.
within 1/4 inch of the center of the existing hole.

L}

y the components of a shower and tub
drain system. All eight items must be identified correctly.

The shower strainer must be

ATC FomM 770

AUG 72

N
to
PRy




Course No: 3ABR56235
Da: 17 -
PART II

" INTRODUCTION (45 Minutes)

Pl

CHECK PREVIOUS DAY'S STUDY ASSIGNMENT

“

REVIEW: , . o




BODY (5 Hours 5 Minutes)
. ' ) o
" PRESINTATION: v » -
‘7a, " Using the illustirations provided, identify
.~ - thé components of a shower and tub.drain

. svstem, All eight-items must be identified
COrrgctly. - . ‘

(1) Types of bath tubs and construction features

‘(a) Recessed

o

»

Right hand .

. *

¥
. 2 Lleft hand .

3 . . b ,

-

. (b) Corner
1 Right hand

2 Left hand .

- t

(c) Construction features

1 Minimum size drain 1 1/2"°

Y

LS

P

-t




2 Minimum size with shower combination
1 1/2"

‘<

»

3 Tub overflow and drain attachment

4 Trap is included in rough~in

5 Can use drum or P-trap-installed
- when roughing in drain

»

6 Use plastic, cast iron or copper .
on drain or vent >

7 Use of slip joints
-3 In trap seal

b Inlet of trap

(2) Types of showers and constructionsfeatures

v

‘(a)' Types

VR

1 Recessed

© & Metal cai:ine@.-ﬂ_.f .




3 Tub and shower combination

& 4 Gang showers < “

s ‘ (v) Construction features

~ .} - IS 1

1 Minimm size drain 2" : o -~

2 Us\e CI P-trap . " ' - -

N . ‘ N . - A
o ; 3 Use CI under concrete . - . o
. ‘. 4 Construct base with lead or copper pan ) -
g . g Minimum 6" bend on each side ’
b Not required if built at - - A
» » ground level on concrete ‘ ‘ L C
) 5 Types of vents

. 76, fFollmng the prescribed procedures and working : , ) _
L as a member of a team, install a shower drain - o
;" .. 7 system in the booth.area, The shower strainer ‘ -

: must be within 1/4 inch of the center of the - A
'gxistmg hole., : Co .




(1) Pipe supports

(2) Vertically-every floor level

(b) Horizontally

\

4 .
Every 5 feet on CI
\ e

\

: .,
2 ‘Every 10 feet on galvanized.
e

. (2) Booth design:

[y

)

(a) Center plumbob in shower drain: opening
(6) Measure from plumbob to 2" combo
(¢) Deduct from "P* trap

(d) Cut and "P" trap and 2" CI: pipe

~

(e) Determine length of riser
to shower drain )

-

7

(f) Cut and install riser and
* shower drain

o




.
APPLICATION: .

“ Gomplete Mission I and'II of WB 3ABRS5235-II-7-P1.

JVALUATION: | '

¢ r - .\«
Evaluate by oral or written questions, and/or
observation of student's performance during lesson,
This may be accomplished at any time during lesson
for increased effectiveness. )

Y
¢

v

.

' CONCLUSION (10 Minutes)

REMOTIVATION: ° .
: $

k)

ot

STUDY ASSICNMENT: Read SG 3ABR55235-II-8 ard answer S
-questions at end of chapter, . et

. \

C ©
4
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" LESSONPLAN(PM!,M) S .
PP%?%E@%“& ¢ ’ lﬂS‘l’lUCTOR * . ) - . . ! T NN o
[ coumsE NuuseR T T — S .
SABR55235 | Plumbing Specialist /\
SLOCK NUMBER ~ SLOCK TITLE - . . - -
7|11 o _ £, BuildingWasteSystrs : » .
| LeEsson niTee , . 3 . RS B =
| RoughCin for Water Closet Drains (Day 18) - S/ : e o
’ LESSON DURATION ’ , . -
* CLASSROOM/LASORATORY ] [ CourLauentany,. - ToTAL : *
’ ) 6 Hrs : : 2 Hrs R _8 Hrs - .
. < - PO} REFERENCE - i . $
PAGE NUMBER A ;'\ S 1‘ PAGE DATE o N PARAGRAPH ) ‘
26 . - | 23iyiors -~ 8 .o
N R ] . STS/CTS REFERENCE  ° ° ) : : :
NUMBER N ey ) ) LDATE ! N
552X5 " > . - . 15 February 1973 Chgl 25 February 19741. -
' . R “SUPERVISOR APPROVAL S
res _ SIGNATURE _ ' N OATE .~ . . SIGNATURE _ DATE d
. . Y , - . ) " .f' - ‘ i " ] {
N < < s \ ~ - - * . z S ) ;a;
1- . e PRECLASS PREPARATION “ e
3 zoo;r:::;::rc::vlo * r::nm:::r“u; ‘ | coasmrmouatemac UNCLASSIFIED MAT ERIAL ‘-i‘
Hand Teohs . |CastIropPipe ~ | 'Nome* = . -BGO-8. " .- -
|Shop Tools ", | Cast Iron Fittings sy . . WBI-8-P1 .
e N , L) Slides: Wafer Closeh ‘
] S . ' e ST e e Rough-in
) O CRITERION OBJECTI AND TEAO‘INETEPS -y - e RPN .
- 8a. Given a sketch of a single water closet installation; locate and nam'e ea:ch
, camponent in the vent and drain system. All nine items must be identiﬁed correctly
’ o
‘ (1) Types of vneter closets . e " N '/ L. ;P: ' i e
) (2) Flushing mechanisms .. N U P b
\ ¢ - \4’ ".qu %
( 8b, Given a sketch of a vent and drain system fo?’ awater cIQset make a,b111 of .
- .matenals and select the necessary pipe and fittings to construct the system in the U
booth area. "The list of materials must accurately Identify all required maizerials *j L
, without shortages and without excess greater than 10%.: . y,,, e DRV '8
- (1) Design Gfsystems o T ’ “
- (2) Materials for booth a SR
ATC [ TR S T T




—

2
'S

LESSON PLAN (Pert. 1, Genoral) CONTINUATION SHEET . .
v > . CRITERION OBJECTIVES AND TEACHING STEPS {Coantinved)
8c. Workmg as a member of a team and fouawing ‘given instructions, construct
a vent and drain system for a water cloget. . All measurements must be within
4/4 mch of given spegifica 0. R o
. .
(1) Use of working drawidg. . :
(2) Booth construction ‘
’ . *‘
- % ‘
S - :
~ , v "o ~v R )
= (
. -y
e
] P PO 1972779296/

4




‘Course No: '3ABR55235-,
_Day: 18 -

PART II
I'N'IRONCTIW (45 Minutes
..CHECK PREVI(!JS DA¥!S .STUDY ASSIGI‘MENT

REVIEW:

MOTIVATTON :




. .. BODY (5 Hours 6 Minutes)
PRESENTATION: U
— g 'Giveu';"skei:gi{ of a single water closet ~ -
snstallztion; locate and name each component
X in the vent and drain'system, A1l nine itens -
must be idéntified correctly. .-
(1)-~Types of water ‘closets
. |
(a) Floor-mounted- mounted on floor*
flange :
. (b) Wall-mounted- monted.with chair.
{ - ' (2) Flushing mechanisms
(2) Tank
(b) ﬂu;hmet;r
i . 1 Piston type /
T 2 Diaphragm type
) 4
EN . 1 38 |

[

I
- <
s °
- “s b
Foo
’ .
] o
3
[
1’4




8b, Given a sketch of a vent and drain S | ‘ . :

-system for a water closety make & . ——
bill of materials and select the necésary )

. " pipe and fittings to construct the system T
e UTTYIREHE booth ares, ~ The-list-of materials- N\ -

nust accurately jdentify all required mate
without shortages and without ef:cess greater
than 10%. -

(1) Design of systems . ) \
(a) Ana}yzing for“méemls y

' (b) Selecting materials

\ t

(2) Materials for booth -
(a) 4 sanitary tee ; .
. e , .

e . N -

(b) 4" cast iron p?.pe

(¢) 4" closet bend

3
i

.~ (d). 4" closet flange

(ei Lead and oakum ' ' ‘ o ) i B

(

-y

(£) Cl'unps‘




8c.. Workirg as & member™6f & team and following
given instructions, construct a vent and
) drain system for a water closet. All measurements
- =~ st -be within-+-1/4 inch of given specifications.

.
e e e Gt -
- ot e~ o
% o s o el e s i

Tre SRRSO - e T

-

(1) Use of working drawing

—

" (a) Locate exact fixture placement

-~ .

" (b) Center pipe in openings

.

(2) Booth construction

’ (2) Measure and cut pipe to desired
Lo length : ‘

L

. (b) Assemble pipe in booth area

APPLICATION: e

Complete WB 3ABR55235-II-8-P1,

EVALUATION: : ' ) [~

Bvaluate by oral, written questions, and/or
observation of student's performance during lesson,
This may be accomplished at any time during lesson
for increased effectiveness.

Py

°6

140




STUDY ASSIGNHB{T- Read and answer questiona in
SG 3ABR55235-II-9.

28




Lssson PLAN ( Part |5 Goneral) )

APE, ° >y INSTRUCTOR -
T 21

COURSE NUMBER .. COURSE TITLE 3 "
3ABR55235 - Plumbing S Spec:lalist

8LOCK NUMBER

L I

A}

;] BLOGK TITLE -

-~

L!SSON TITLE -~

| Building Waste Systems
Testing Dra.mage Systems jDay 19) -

LESSON DURATION -

Cusgnoou/l.nouroav - ‘Conn.:umnluv TOTAL
4 Hrs 2 Hrs § Hrs
_ . POI REFERENCE
PAGE NUMBER PAGE DATE " PARAGRAPH
28 2July 1975 9
. STS/CTS REFERENCE
T NUMBER . DATE
552X5 115 February 1973, Chg 1, 25 Feb 1974
. . SUPERVISOR APPROVAL
SIGNATURE v DATE SIGNATURE DATE

o
£

PRECLASS PREPARATION

‘EQUIBMENT LOCATED .
IN LABORATORY.

EQUIPMENT
FROM SUPPLY

CLASSIFIED MATERIAL

GRAPHIC AIDS AND
~ UNCLASSIFIED MATERIAL

Hand Tools None None SG -9
Shop Tools ‘ - WB II-9-P1
‘ Shop Drawings

Slides: Testing
Water Systems

¥

¢ CRITERION OBJECTIVES AND TEACHING STEPS."

~

(1) Test equipment

9a. Given the necessary tools and equipment and working as a member of a team,
perform a water leak test on a newly constructed waste system. Locate all leaks

(2) Procedures for testing — R
9b. Using the todls and material provided, repair one of each type leak located.

(1) Repair procedures
(2) Replacement procedures

|

ATC '°"';, 0
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Course Noz 3ABR55235 - . Branch Approvals
Day: 19 - ; o Date

- PART IT ‘
INTRODUGTION (40 rﬁpﬁte‘;{)‘ ' T s
GHECK PREVIOUS DAY'S STUDY ASSIGNMENT" - | S
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~

. BODY (3 Hours 15.Minutés)
|  PRESENTATION: : )
~a%. . ..9a. ‘Given the pegessary tools aﬁduequimenﬁa '
s and working as a member of a team, perform | —
: a water leak test on a newly constructed waste '
system. Locate all leaks. ] : , -

(1) Test equipment .
(a) Test plug with wing mut ~
a , i

(b) Test plug with ratchet
(¢) Caps and plugs i .
‘(d) Otheriequipnent depends on type of test

» -

1 Water test

i

& Water hose CL
/

b Stand pipe (possibly)
; 2 Air“test - . " )

Air pump

i

Gage ' :

o




.

¢ ’
2 Smoke test

>

& Air pump

& Pressure gage

-

+

4 Peppermint ‘test

& Hot water

'. b.. -Peppermint

(2) Procedures for {;estiz{g

4 o

(a) Water test.

Most common

“

Easiest to perform

3

3 No more then five stories -

»

4 Don't-use in below freezing

temperatures ‘




- ‘ 5 Procedures’ .

%‘3‘2' : v . - A
Wi‘, - ' i N

S e w o cne g Plug sl openings:exeePl. L. ..o gied et
' - 7. nighest-vent ~ . . ' _ G S S

. b Fill system /\
¢ Let starid 12 to 24 hours ‘

4 Refill system . ;

e Must riot drop more than® ; N

4" in 30 dinutes o

_. (b) Air test ~

1 Can be used in freezing temperaturs ; . )

B i - ‘ !;

2 Uniform pressure throughout system ‘ : L

3 Procedures

- & Pl:%ial‘l. openings ' E

g

Pressurize syst;em—5 p.s.i. or
column of mercury on mercury gage : \

jo*

o c If ;;ressure' drops in first
15 minutes, there is a leak

5

146




d To locate leak use soapy °
> water in warm weather

-, ),a_:;‘-.——-,.

e In rreezmg weather use
linseed. 0il ‘

r

Smoke test ' .,

Use on olh or modified work -

-

Can be used as a final test

Procedures

Vs 7

. a Flug all openings

b I.ight olly rags in smoke
machine

»

& Assure all traps have water

d Force smoke into system

!

e Maintain 1/2 1b pressure
system

-

£ Bring inspéctor to job
site to check for leails




ST T R T T AT Bl TS T R
R : U ) - X RS
R : 3 RN % oL
e v ’ » .
« N * » " t R .-
R . - . ® . L) b . “ N ) .
. . M N . ~ hEY RS ’ . R B
ST g Leaks logated bywd.glrxiz3 . S :
- .o and ‘smell . : - ;
. L4 ’ Al - - o
- -~ ~ . - 'y & H » v * -
RN A e ’%\/ . ; 5": . -1 oL ‘(':‘ Y n Loa : { Lo w4
. [' * ¥ . ¢ * S ] T
‘ ' (d) Pepperm:.nt test . . ¢
Y, - s
ne . . : . — )
Yo . ¢ . - ‘ - . h .
S : 1 Use on old or modified work .
e ) and as a final test - . ad - .
: : R ’ [ s ot

- o * 2 Procedures *

L . Plug all Opem.ngs eo:cept I L

Te . . .
e . > d o ~ g
: . ‘ ,

I

g " b Tra.ps‘m;st be sealed with water ‘ : -

A

- ¢ Pour two oz peppermint :Lnto o K B
] ( each vent ferminal J o .

: [ N . ‘ *
T I - : IR : ‘ M
a0 : . . .
v, L . . H Y .
- 1

o

e g d Add five gallons hot water ' - .
S ‘ ’ : into. each stack teérminal :

, RIS : & Close fmt terminals _
I ‘ ‘ ’ ’ ' ) - N
e . £ Bring inspector to check :
S - L - for leaks
A g g Good for five stories )

, . .
. R h For each additional 5 stories Ve
‘ . . ' ey add 1 oz more peppermint

o ~J : , 7 i .

| . . " -

| i ' s . )

B Q o - 118 i «

. ]:N,C PP P ! - ¢ . * - - ~ '
X JNEE P . - ) .
| /"j u< R P T Y s

o

lwgr L

A4 » N ot .
T S N T D S

L X



IS . - " o . (' ‘ . ’~ . . . i . . . ) ;J ‘~ (\,
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‘1. Tighten clamp

Recheq.k ;joint
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& Ioosen clamp
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Check . gasket ‘for cuts
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[Aruitoxt provided by Eric
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Ha.ve students complete WB 3A.BR55235-II-9-P1. ® \
— \ . . ; Lo L

-

EVALUATION:

Evaluate by oral written questions, a.nd/or ' ‘
" observation of student's peérformarice during vt -
. lesson., This may be accomplished at any time ] . ' .
during lesson for increased effectiveness, ‘ :




8 SR . CONCIUSION (5 Minutes) ‘ / /
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: REIDTI\VATION:

i
i

v . N

- STUDY ASSIGNMENT: Prepare for block test: issue block IIT :stt;.dy guides and have
students read and answer questions on SG 3ABR55235-III-1 and III-2.
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BUILDING DRAINS i
OBJECTIVE )

Upon completing this unit of instruction, you will be able to identify a building
drain system, the methods of cutting cast-iron pipe, the assembly -of the building -
drainage system. and safety precautions during the assembly process.

INTRODUCTION - ' )

The building drain is that part of the lowest piping of a drainage system which
receives the discharge of all soil and waste and other drainage pipes inside the walls
of the building and conveys it to the buiiding (house) sewer, beginning five feet outside
of the building wall. Careful planning during layout of the building drain and the
location of fittings for soil and waste lines is necessary. This will insure that other
parts of the drainage system can be connected to the building drain without rework or
modification. ‘

-

IDENTIFICATION OF BUILDING DRAIN

The building drain is also referred to as the house drain. It is located below
floors, underground, or suspended from floor joists (see figure 1),

NOTE A. B.CD. °
DESIGNATE '
FUTURE TRAP

VENT TERMINALS

BASEMENT.

CLEANOUT

“e” 5

CONCRETE OR BRICK . ) . .
STACK SUPPORT

Figure 1. Building Drain

v

IDENTIFICATION OF TYPES OF PIDPE
Cast-Iron Soil Pipe

» Cast-iron soil pipe is one type of piping that can be used for sanitary drainage
pipe and stacks in waste disposal systems. . The types of joints that are made with
cast-iron soil pipe are bell and spigot using lead and oakum, bell and spigot using a
compression gasket, and no-hub pipe which is connected using a rubber seal and a

- stainless steel clamp (see figure 2), ' ‘ ‘

I
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- . . Figure 2. Joints Used to Connect Cast-Iron Soil Pipe and Fittings
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There are two different thicknesses
of cast or iron pipe--service weight and . T

extra heavy. The selection of the weight

of pipe to be used will be determined by . 50 i .
the specific job.

Lengths of cast-iron pipe could . SINGLE Hus 1
haye a hub on both ends. Double hub is
convenient and economical since two short DOUBLE HUB
lengths of pipe can often.be cut from one C-KC-033

double~hub length instead of cutting these.. .o
from two regular lengths (see figure 3), ,
Figure 3. Cast-Iron Soil Pipe
Copper Tubing . J \
Copper_tubing has many advantages over cast-iron pipe. It is easier to transport
and inatall and is more resistant to corrosion. Copper tubing is classified by its wall
thickness and hardness, It is available in four wall thicknesses, type K, L, M, and

DWV. Type K is the heaviest and most durable. Type L has a slightly thinner wall. -

Both are available in either hard (cold drawn) or soft (annealed) tubes. Types M and
DWYV are available only in hard temper. Types M and DWV are the only types of
copper used in drainage lines and vents. ,

Hard copper tubing cannot be bent without annea.liné. A'When a change in direction
is required, a fitting such as an elbow should be used. These joints in the waste
system are soldered.

jPlastic Pipe I

Plastic pipe is extremely light weight, and very few tools are necessary for
assembly. It is rust-, rot- and corrosionproof. It can be cut with a tubing or pipe
cutter, saw, or a knife. Some of the plastic is designed to convey liquids intended
for human consumption, e ' - )

The pipe comes in three forms--rigid, semirigid, and flexible. The fI&xible
comes in ¢oils like copper tubing, and the rigid and semirigid come in 10, 15, or 20-
foot lengths. Rigid is the only form of plastic used for drainage lines. This type of
plastic is ABS-DWV (Acrylenitrile Butadiene - styrene) or PVC-DWV (Polyviny!
chloride). The pipe used for drains and vents can be joined by two methods--screwed,
or solvent weld.

Fa ‘ ~

- 'BLUEPRINTS AND DRAWINGS

Blueprints ; %
i
-Blueprints are drawn to scale and contain the information for virious tradesmen
to accomplish their specific jobs. A complete set contains floor plin, ¢levation pian,
plot plan, roof plar, and foundation plan. The architect draws on t plans hcw the
various gystems-are to be installed. If he doesn't, it is up to the individual tradesman
to make what is called a working drawing. This is a plan of installation. and will aid

? &

3
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the plumber in figuring the materials required for the job. The three views of working .,...
drawings are top, side, an‘d isometric. . -
~In“ofder to read blueprints and make a working drawing, a plumber must be able
to recognize symbols and draw them. Conventional plumbing symbols used on drawings
are represented by figures 4, 5, and 6, |
\ BELL AND weL i .
- FLANGED . SOLDERED SCREWED SPIGOT WELDED
~ A av
- S~
.\ - " - o
[
SYMBOL REPRESENTING TYPE OF CONNECTION
i1 fan\ - H N N
L L4 ) ] J N\
Figure 4. Symbols for Types of Connections ‘ . ~
Bath, emergency D Cabinet, fire hose FP? D - '
’ EB— FHC FHC
PLAN EL
Bath, footG - . Can washer Q
. FB
Bath, hubbard [:] | Clean-out c
~ Ha o - .
A»
-/ Figure 5. Symbols for Fixtures '
) 4
L] iy

! .
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PIPE FITTINGS AND VALVES

!

BELL AND SPIGOT

* SIDE-QUTLET “TEE, QUTLET UP- <~

JOINT

ELBOW 90 DEG

ELBOW - 45 DEG
ELIOW - TUMNED UP
ELO0W- TUMNED DOWN
ELSOW ~LONG I\ADIUS

SIDE QUTLET ELIOW, OUTLET DOWN
ﬁoe OUTLET ELSOW, OUTLET UP

BASE EL3OW |

TEE-OUTLET DOWN

TEE

SIDE QUTLET TEE, OUTLET DOWN

SINGLE SWEEP TEE

CAOSS
LATERAL

GATE VALVE

T er R SSIARSY|

/

1z

bbb

FILTIHE

b of | 14Ut T PR 1]

80y Ut PR

V]
&
m

e &

— L

AR

Rail

D Y R

T oD
. - A
R e T s
. <
.
. ,
ﬁ
s

E:

CXxC-~117

“

Figure 6. Plumbing Symbols for Piping and Pipe Fittings
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Specification Sheets

Specification’ sheets are prepared which indicate the type and quality o% material |
to be used in construction. The plumber and other tradesmen will use, the biueprints.
and specifications to layout and plan their part of the project, see figure 7. ~

. SPECIFICATIONS
FOR . -
: K PLUMBING '
University of Nebraska
Lincoln, Nebr.

GENERAL CONDITIONS: The general arrangement of the -
plumbing shall be as indicated on the drawings. Detailed drawings _ _— i
of the proposed departures due to actual field conditions or other T
causes shall be submitted for approval., The contractor shall care- .

. fully examine the drawings and shall be responsible for the proper
fitting of materials and equipment in each building as indicated,
without substantia} alteration. R

UTILITIES: Water and drainage piping shall be extended to
points 5 feet outside the building where the pipes shall be capped .
or plugged and left ready for future connections by others. Utilities,. .
shaill be installed below the frostline. If trenches are closed or y
the pipes are otherwise covered before being connected to the -
street mains, the location of the end of each plumbing utility shall

, be ‘mar}ced with a stake.

e el s, - 4

R o . . e
s AEGHNTE "o BB NPIN ¥ (DT R ORI

Fi$ure 7. Specification Sheet (Sample) ' -

Manufacturer's Rough-in Specifications

Each manufacturer of fi:lttures publishes a catalog of rough-in measurements for
their fixtures. These measurements are difficult to indicate on drawings, but they .
must be known for proper rough-in and installation of the fixtures. They include
information such as dimensions of the fixture, location and size for rough-in of the
~ water supply and drain, height of fixture from the floor and its hanger, and other
pertinent information about the fixture, see figure 8.
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, Figure 8. Rough~in Specification Sheet for Wall Hung Urinal
Codes s
Plumbing systems at Air Force installations are installed and maintained in
accordance with Air Force Manual 85-20 and the National Plumbing Code. Where
there i3 a conflict between the two, AFM 85-20 will take precedence. Local codes
are used throughout the nation to ensure 2 plumbing system is installed so it will
function properly. ’ .
S Bill of Materials ‘

" A bill of materials is a tabulated list of requirements for a job showing the name,
) description, quantity, stock number, size and sometimes the cost of the different items.
L . Figure 9 shows a sample bill of materials. Quantities are taken from the plans or
: drawing by listing one item at a time, starting with the smallest size and progressing

4 gt B ., -, P . 3 .
s e s vt NRJATREB . o s . i
- i h San it o “‘g,"‘”"‘ prS R T CRR S PV ~b NP

: \ When special type valves or fittings are required for a certain job,  the-item
should be located in a2 commercial manual. The manufacturer's number and type should ‘
be shown to insure positive identification. ‘ .

L

A bill of materials in which the cost must be listed wiil require that each item bé
researched in manufacturers' catalogs to obtain the unit cost.

A 1ist of so-called "takeoff" items should also be included in the bill of materials.
These are items which are known to be nécessary to complete the job but are not
included on the prints or drawings. They include such items as thread cutting oil,
joint compounds,and bolts or screws for attaching brackets.
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[1TEM DESCRIPTION PART NO. UANTITY | SIZE COST
1 V.alve, Gate-Brass Crane 410 or Equal 6 3/4" | 4.10 each
with Wedge Disc, 100 ”
Pound Pressure
2 | valve, Gate-Brass Crane 410 or Equal 2 | 11/4" 6.6\0 each
with Wedge Disc, 100
Pound Pressure
3 | Valve, Globe-Brass | Crane 1250 or Equal 3 3/4"| 3.40 each| -
with Composition Disc .
150 Pounds Water :
Pressure at 200° F . i
4 Coupling, Pipe Re- FSN 4730-277-2774 12 3/4"x 11 each v
. ducer, Galvanized, 1/2"| - ¢
125 Pound Pressure g , . :
Figure 9. Sample Bill of Materials -
\ ( . .
MEASURING AND MARKING PIPE \
Measuring Cast-Iron Pipe M
In order to measure cast-iron pipe accurately, it is important to learn how to
locate the centers of the fittings. The center is that point where the lines flowing
thro\igh the fitting intersects f1gurgzj 0).'
- A
LINE FLOW LINE FLOW=— | LINE FLOW I .
/
BRANCH / - e ~ & b
FLOW, - EXIT
- _ EXIT ,_E
CENTER OF %°NY | CENTER OF | “cenTER OF
EXIT— FITTING FITTING | FITTING
4" X 2" SANITARY T 4"- Vg BEND 4". V4 BEND
Figure 10, Center Measurement for Cast-Iron Fittings
I the center-to-center measurement (center point of one fitting to center point -
of a second fitting) is required to be 36'sthen the length of the pipe connecting the
fittings can be determined. .
‘ \ —
8 .
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. First, measure the distance from the centerpoint to the bottoih of the%ﬁub\s of one
fitting. Also, measure distance from the center of the other fitt to the edge of the

spigot.

Secondly, subtract the-sum of the measurement from the original center to
¢+ center measurement The result will be the actual p1pe length required for a 36"
centexuto-center installation. ‘ 2

*

Thirdly, measure the pipe length from the bottom of the hub to the length obtained
-+ in computations in the second step shown in figure 11.

Y4 BEND .

CENTER OF
FITTING

CENTER OF

' . ' *FITTING
7 fe—LENGTH OF
J PIPE CUT -

‘ Figure 11,, Determining Length of Pipe Cut
o |

. If it is possible to place the two
fittings together, as shown in figure 12,
the measurement between the center” . )
marks on the fittings can then be sub- : ‘
tracted from the overall measurement of .

36 inches to arrive at the length of pipe ' \ ~
required. A fast method for determin- : — Ak —_— ‘ |
ing pipe length is to let;a rule do your ,7T

figuring. Place the 36<inch mark of

the rule on the center mark of the fitting . o/ X _.l

on the right, as shown in figure 13, The , . !

mark on the rule which falls over the NOTE-SUBTRACT MEASUREMENT .°

center mark of the fitting on the left ) AT' X FROM CENTER TO CENTER

: cut the pipe. _~ MEASUREMENT TO FIND LENGTH ' .
then indicates the length to cut the pip OF THE CUT . 3

]

Each manufacturer of pipe and ) R
fittings supplies a catalog for conven- '
ience in ordering. Descriptions include Figure 12, Using the Subtraction
dimengions of the many fittings manu- Method to Compute Pipe Length

factured by the company.

“~{
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Fﬁ CENTER OF FITTING T
-

. N \ ] \—\ .
. | 36" MARK ON RULER . S, ,
MEASUREMENT TNDICATED HERE
[ - ) A . IS USED FOR.PIPE LENGTH
Figure 13. Using a Rule to Compute the Pipe Length ‘I _
- ‘ " CUTTING CAST IRON !
\
Methods - {
4\ ' ' . .
v There are several methods of cutting cast-iron pipe. The oldest method is touse |
a cold chigel and a ha.mmpr Before cutting the pipe, sound it out, .. Thig om- .
plished by raising the pipe clear of the supports and striking it Lrﬁ%&:xth a hammer.
' . A clear bell-like ring indicates that the pipe is not cracked and may sed. If the , —
pipe hasa dull.sound, it is cracked ‘and should be placed in a serap barrel o"r a pile ) ~ R
- for salvage - . : —~ s

- After gounding out the pxpe, make a mark entirely around the pipe where the cut
is to be made., When workmg‘inside orona floor, use two blocks of wood, pr,efera/b)f

NI ‘ 2 by .6 inches. " One block.of wééd should be placed directly under the line of cut as y
shown. in figure 14. The other block. of wood should be placed near, the end of the pipe, ’

= N and 80 positxoned to. help support the" p1pe : ) : e é

L :, When gouga.re working outsxde, you can use a mound of dirt mstead of the wood o . 5 E

A blbcks"': Lo o . L . 7
"> When ciitting 4inch pipe uge a l-mch S | ) KA ’ s

S _cold chisel’and a 16-ounce ballyeen ° a . . - ’

wo _hammer, When cutting 2-inch cast-iron D

use 2 3/4-inch cold chisel and a. 16-

) ounce ball peen hammer. * The taps

: should be light at first to score the pipe
RPN and- gradual increase. as the pipe is
rotated. Keep the-chisel in a vertical
position when cutting. Continue fo

rotate the pipe and strike the cold

chigel untxl the pipe breaks and Separates.

© s . \F1gure 14, Cutting Cast-Iron Pipe
S . \Witha Hammer and Chisel

) ~ . S . . s R
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Wl@n cutting cast iron with a ha.mmer and chisel, it 1s necessa.ry to wear goggles,
’ i ’ gloves, and long sleeves because small chips of metal may penetrate the skin,

t
"‘.:e‘

, . After the pipe has.been cut, again sound it out to make B¥e you did not crack it
) C while cutting,

T
¢
“

There are'other methods used to cut cast-iron pipe.

The pipe can be cut with a

snap cutter, chain cutter, pipe cutter, and a hacksaw and adjustable wrench., 'Some of
these cutters are mustrated in figures 15, 16, 17 18, 19,
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Figure 16. S? Cutter

g

CROSS SECTION OF
CUTTING WHEELS

.

CUTTING W"EQ MANDLE Vs,
N H X _-- v: A

: 222z 222

] ]

oy

&

. sTEEL CAST IRON

Figure 17. Cutting Wheels
for a Pipe Cutter
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CUTTING WHEELS GROOYE ON
. CUT .LINE

SCREW HANDLE
~FOR TENSION
ADJUSTMENT

. MATERIAL
TO BE REMOVED

Figure 1 8. Chain Type\Pxpe Cutte; ’ Figure 19. Using Wredch to Break
D Cast- op Pipe

ULY=yL "Ne

If you haﬁ to remove only one or twoinches of metal from a ldngth of cast-iton
pipe, use a hacksaw and an adjustable wrench for this operation. you try to cut the
pipe with a hammer and cold chisel, you will probably break the pipe in the wrong
place. To cut one or two inches from the end of a pipe, cut a greove with the hacksaw
around the pipe on the line of cut to a depth equal to one-half the wall thickness of
the pipe. Now break away the section of the p1pe to be removed with an a.d)usta.ble
wrench used as a lever.

-

COMPRESSED GAS CONTAINERS

Gas cylinders will be moved safely from one location to another by handtruck
when possible. Cylinder valves will be closed during movement. Under no circum-
stances will cylinder valves be useg for lifting purposes.

Flammable gas cylinders will be stored with extreme care to prevent fires or
explosxons Acetylene cylinders will never be stored in. a horizontal posmon Al
cylinders will be secured by a chain or other effective fastemng fethod.” Empty
cylinders will be plainly marked and in location separate and apart from full containers.
Cylinders containing d1fferent kinds of gases will nqt be stored together. ¢ Nonflam-
mab)xe gases will be stored in locations separate from flammable gases. Separation
by a‘ﬁrewall or other approved firebreaks will be required if the two types of gases
are stored in close proxumty to each other, Cylinders stored in the openwill be...-
adequately protected from extreme heat or cold. Except for acetylene, cqmpresséd
gas cylinders may be loaded on trucks in a horizontal or a vertical position. Acetylene
cylinders will be loaded only. in the vertical position. Cylinders fitted with valves and
regulators will be loaded so these parts will' not be damaged during transportation.

\
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FABRICATING CAST-IRON JOINTS

b

Melting Furnace

The plumber uses a melting furnace for melting lead and keeping it at the proper
temperature for pouring joints. The melting furnace is an extremely valuable tool, but )
very dangerws,and must be handled with extreme caution to prevent accidents. -

The best and most efﬁcient type melting furnace uses liquefied petroleuxs gas as a
fuel. is furnace consists of a burner and valve assembly which mounts directly on a
portabl¢ propane gas tank. The tank is detachable and can be recharged with fuerl A
propare furnace lights instantly and burns witha high temperature blue flame. This
furnace should not be subjected to rough treatment since ther® is always the danger of
an explosion from leakage of gas at the connections and valves. A thorough inspection
for leaks should be ma:de before lighting the furnace. To light the farnace fold or twist ,
tightly a lighted length of paper under the burner orifice of the ‘Bburner assembly. See o
figure 20, Carefully open the fuel regulating valve until the bumer lights. If the ' ,

valve is opened too much or too rapidly the pressure of the escapmg gas may extinguish - ©
L the lighter flame. If this should happen, ¢lose the fuel va.Lv‘e immediaffly and then °
relight the pa.per before reopening the va;lve f\ \ i .
) \ V' fp

otection whed N

A sa.fe worker will always wear asbestos glqves and shield for
a puff or flame or

b . »  lightinga furnace ag there is the possmﬂity of recewing burns fro
sman exp}osion as he fuel ignites.

'
«
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Lead and Oakum Joints LT e e L )

The oldest method of joining cast-iron soil pipe is made with oakum fiber and
molten lead. This provides a waterproof joint that is strong, flexible, and rootproof.
When molten lead is poured over the oakum in a cast-ifon soil pipe joint, it locks the
joint. The hot metalfills a groove in the bell end of the pipe. When the lead cools, the
joint is held firmly in place by the lead in the groove.

Pouring a Vertical Joint .
Joints in vertical piping are usually the easiest to make and will require fewer tools
than joints in horlzontal piping. First, inspect the hub and spigot ends of the pipes to be
calked to make sure they, are free from mois[:urel _If the ends_are wet, use a dry rag to:
wipe the moisture off. If further drying {8 réguired, a blowtorch may be used to heat
" the pipe and fitf{igs. Any moisture in the joint will cause molten lead to spatter when
it is poured and may result in serious burns to the plumber. Place the spigot end of
the pipe into the hub of the other pipe.” Align the pipe so that an equal space between
the pipe and the hub is maintained around the circumference of the joint as shown in

figure 21. A joint which is not properly centered is apt to leak on the side that has the
least amount of oakum, .

Yarn oakum into the"hub with a yarning ironyas shown in figure 22, and then use a
, packing iron and a 16-dnce ball peen hammer to pack the oakum tight. Pack the oakum
to-within 3/4 to 1 inch of the top of-the hub to form’a solid bed for the lead and to pre-
vent leakage of the joint. After the pipe is placed in service the oakum will absorb
- mojgture-and expand to form a water- and gastight seal.

o LEAD
LEAD, CUT END OF PIPE
CENTERED IN HUB
o . OAKUM;

~ : OAKUM

o CUT END OF PIPE
OFF CENTER

‘. “EQUAL SPACING

H
ALL AROYND IMPROPER JOINT wiLL

LEAK AT NARROW POINT

’

A. RIGHT B. WRONG xcoros

Figure 21. Centering of a Befl and Spigot Joint

After packing the joint with oakum you are ready to pour the lead. As the lead is
N heated certain products of oxidation and other foreign matter may ride to the surface
in the form of slag. This slag must be removed before the lead can be used to pour a
. jojnt. This is done by skimming the slag from the lead with a ladle. The ladle should
heated before dipping it into the lead to preveat a buildup of the lead on the ladle.
When working in multistory buildings care should be taken not to drop the slag or lead
to the floor level below where it might m]ure other workers.

v : 15 »




o~ .
PACK OAKUM HAND TX&H‘!‘ AND THEN . !
FINISH TAMPING WITH HAMMER AND .~ - - PR %
PACKING TOOL TO WITHIN.1 INCH OF ®
TOP OF HUB. —
7
i s B - ——— .
s ’ Figure 22, ~ Packing Oakum into J. Joint _ - \ .
B yoe el . . e - oot .
. After the slag has been removed, dip a ladtefull of ctean molten lead from the .
.melting pot and carefully pour the lead into the joint until it rises slightly above the :
Firg of the hub. See figure 23. The joint should always be made with one pouring. You {

will be able to estimate the amount of lead needed for a joint after youhave poured several. '
Figure 24 gives the average amounts.of lead and oakum which-are required for cast-

iron soil pipe joints, These amounts should be allowed in addition to the percent of

waste when figuring the material requirements for a job. - ‘

_ POUR LEAD INTO HUB UNTIL IT IS . ‘
EVEN WITH TOP OF THE HUB. : . .
N ‘

+

CXO~-814




: - 1 .
Pipe Size Oakum or Equ1v?.1ent Lead
(ifiches) (feet) (pounds)

11/2

21/4

3

'33/4
~ 41/2

6 -~
10 . 1 7T1/2

NOTE: Allow at least 5 percent additional lead and oakum for waste.

s

Figure 24. Material Requirements for Lead Joints

After the joint has been poured, allow the lead to cool for.a minute or so. Select
an inside calking iron and place it against_the 1:_1§1de edge of the lead projecting from
the-hub, as ghown in figure 25. “Strike the calking iron fifmly with-an 8-ounce ba
peen hammer to calk the lead down upon the oakum. Calk the lead all the way a.raund
on the insfde first. This forces the lead to compress down and expand into the groove
in the hub, Next, use an outside calking iron and calk the lead next to the hub wall in
thé same way the inside was calked. Be careful not to strike the calking iron t too.hard
as the pressure may cause the hub to crack. A joint of pipe or a fitting which is~
cracked must be replaced in order to have a watertight joint. The real test for a good

job is that the joint is water- and gastight.

TAMP HARDENED LEAD LIGHTLY
WITH CALKING IRON ALL THE WAY
ARQUND TO MAKE AN EVEN JOINT,

Figure 25. Calking 4 Lead Joint

Pouring a Horizontal Joint s

To pack and calk a joint on horizontal piping, see that the p; and f1ttings are
properly supported and set for the desired ‘grade or angle. Pack the hub with oakum
in the same manne)," as it is done to make a vertical joint. An aflditional tool called
the asbestos joint runner must be used while pourmg the horizontal joint to direct the

; molten lead into the hub -as shown in figure 26.

17




- The joint runner is equipped with a
spring tension clamp which holds it in
place while the joint is being poured.
Pushthe joint runner up against the hub °
to form a tight dam for the molten lead.
A piece of oakum can be used to prevent
‘leakage where the ends of the runner
" come together at the clamp. - Make the
joint with one pour and have the lead hot
enough to insure a complete run around
the jjoint, before cooling. Continue
pouring the lead until the opening at the
joint runner clamp is full. Allow the
lead to cool and remove the asbestos
joint runner. Use g@%-inch cold chisel
to cut away the excess lead formed by the

ouring pocket, The joint can now be 8. CLAMP JOINT RUNNER AROUND
d usi“ng the'same prdcedure._as was PIPE AND POUR LEAD INTO JOINT.
used on the vertical pipe joint.' - -

Pouring an Upside-Down Joint

Sometimes during construction of 2
vent stack, it may become necessary to
pour an upside-down joint. Such a joint
is permissible when it is located above RS COOLED AND CALK JOINS JOINT.
all drainage lines to the stack. Figure
27 illugtrates the procedure for pouring ,
an upside-down joint. A clay or-putty
funnel is formed above the pouring Fig“‘; 316 Izd;ikli)r;gia Joint in
opening in the asbestos joint runner to = orizon plog
force the lead to flow up into the hub. The funnel must be deep enough to raige the
level of the lead inside the hub to a height sufficient to bring it in contact with the
oakiim. Extreme caution must be exercised when pouring this type joint to prevent
serious burns from splattering or falling lead. The putty or clay funnel must be
absolutely dry and free of all moisture before pouring the lead to prevent blowout of

CKD=010

the hot lead caused by the formation of ] J l |
steam. After the lead has cooled,the ' .
joint runner is removed angd the lead is ~O
calked in the same manner as other .
lead joints. ‘ BELL
. . / UPSIDE-DOWN

Always keep in mind the dangers ‘ HEIGHT OF
involved when working with and handling CLAY OR PUTTY INSIDE OF JOINT
hot lead and heating devices. Take your FUNNEL THROUGH JOINT RUNNER
time and plan your moves ahead toavoid POURED L>v

accidents to yourself, your co~-workers, |
and your equipment:

» Figure 27. Pouring an Upside Down Jojnt
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The location of the building drain is determined by the location of the ?m stack
and the location of the house sewer. e

Positioning and Blocking the Stack Base and Fittings

k/ The building drain is located below the floor and may be underground or suspended
from the basement ceiling. . A stack is the vertical piping which directs the sewage
flow from above to the building drain. The number of stacks required and their exact
location is-determined by the location of the fixtures within the building. The fitting
which serves as a stack base and on which the stack will [ater be constructed must be
positioned and installed when the building drain is fabriqated. -

Figure 28 shows how a 90° Y branch (sometimes called 2 combination Y. and 1/8
bend) is installed at the base of the stacks. The blocking under the stack bage is
necessary to exactly position the fitting under the floor opening to accommodate the
stack and to prevent settling when the weight of .the-stack is added. The house drain
is laid to grade and the fall should not exceed 1/4 inch per running foot.

7

Figure 28, Building Drain

SUMMARY

)

To successfully plan andlay outa plumbing system, you must be able to read and.
interpret blueprints and drawings. A working drawing should be made, using informa-
tion from the blueprints, showing the location of all fixtures, pipes,and fittings. The
drawings should contain only the plumbing systems of the building and should be
complete to the extent that it could be used for determining pipe lengths as you figure
material requirements for the job. Accuracy is required in preparing the drawing
and in laying out the various phases of the system;.- - - . :

The design and construction of the buildipg drain is very jmportant since a stoppage
or failure here would make the‘entiré drainage s8ystém inoperative. The location of
fitting for all waste lines and stacks in the building drain must be determined to insure

19




proper connéction with the other parts of the drainage system. Cast-iron soil pipe can

be cut in several ways but the hammer and chisel method is the oldest used on the job. .

Extreme caution is necessary when using a melting firnace and pouring hot lead
into cast-iron pipe joints. Be safety minded at all times. Any bodily contact with hot
lead or hot equipment being used will cause sérious burns. .

"QUESTIONS
1. What is the purpose of the building drain ?
2. How much fall per foot should a building drain have ?
What is the purpose of blocking a stack base?

What tools would be used to cut 2 inches from the end of a length of cast-iron soil
pipe ? ' . .
What is the result of using heavy hammer bléws when Ealking lead into a cast-iron

- joint ? :
How can you determine when molten lead is in the correct temperature range for
pouring ? ’

What is the difference between a pipe ‘cutter for steel pipe and one for cast iron?

Name 'four methods u

sed to cut cast-iromsoil pipe?

What does yarning a joint mean ?

t
{
What is meant by calking a joint ?

~
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VENTS AND STACKS
OBJECTIVE ‘ . .

Upon completion of this unit of jnstruction, you will be able to determine the type,
" location, and configuration of a vent and stack system, make a sketch of a vent system,
-select material to construct a vent system in your booth area, and assemble and grade
a completed system. .

* '« INTRODUCTION

" . . ¢

s & B .

‘A venting system consists of nothing more than a piping system which permits air
or gas to pags through it. Without a venting system, however, fixture drain traps will
lose their seal, water will not flow properly, and sewer gases will build up pressures

-
i ‘causing serious health hazards. ) 2
¥ Q ": B 14 ~ N » -
L = . TYPES OF STACKS ’ :
> .
2 Stacks - . o y N

+

P A stack is a vert1ca1 main of a system of soil, vJaste or vent piping.
, Stack Gr0up ) ]
. -~ lt N . Y . "
A stack group is a term applied to the location of fixtures in relation to the stack
so that, by means of proper fittings, vents may be reduced to a minimum. -

s \ \Ma'ix}'sta,ck A v ' . “\j\' .

Every building in which plumhmg is 1nsta.llec shall have at least one main stack,
which shall run undiminished i size and as directly as possible from the building
drain to fresh air above the roof (see ﬁgure 29)

Vent Stack . . _ T T -
A vent stack is a vertical p1pe which provides circulation of air through the dramage
system. . This plping ‘should not receive waste

*  Stack Vent : B T - _ o
. . -
The stack vent is the extensmn of a so1l or waste stack, but&n the portion of the
/pipe which is above the highest fixture run or branch inlet (see figure 29),

-

Waste Stack )
A wast'e stack is the vert1cal pipe which carr1es waste from any fixture, except :
water tloset or urinals (see figure 29). . .

g . N -~

-




MAIN SOIL AND
WASTE STACK VENT

Figure 29, Identification of StacKs

Sol Stack ' ' :

. A soil stack is the vefti&al_,pipe which carries soil frox;; water cl,oseté, urinals,
and/or similar fixtures (see figure 29), ’ ?

Soil and Waste Stack ' - . L .

A soil and waste stack'is a vertical pipe which receives the discharge from soil
and waste branches.. . '

- &

by
2

Materials -
T e cks’and waste pipes may be made of cast iron, steel, brags, plastic, or copper.
v Soil stacks are ysually made of cast-iron soil pipe, The principal objection to the useé

: of copperfor soil and waste pipes ig its high initial cost; otherwise, it has proven very

satisfactory. v T ——

i . . N ' . K .
Q_PERATION AND CONSTRUCTION 5 F A VENT SYSTEM' ‘
The layout and construction of the stack in a plumbing system requires as much
knowledge and skill on the part of the phimber as any job he may perform. -Accuraté
_ measurement is absolutely necessary to insure proper positioning of fittings in the - -
. stack for soil branches, waste branches, and vent pipes to the’ various fixtures. The
*._ fittings and pipe must be asgembled in perfect-alignmént as most stacks are concealed
-~ 'in walls where space is {imited, . .

-
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- . Alffxough plumbing codes vary, they carefully regulate the size of piping for a
. ) particular type of vent. First, the size of the piping used for a soil br waste stack vent
must be not less thgn the diameter of the soil or waste stack piping. When a main vent
is added to a stack, it must have a diameter of at least one-half the diameter of the stack
it serves, but in no case can the main vent be less than 1 1/4 inches ilNdiameter.

&

There are several approved methods for ventilating a plumbing system. The one
which is used will be determined by the design of the building, -the number of fixtures,
and the manner in whicl they are grouped or located. On small single-story plumbing
ipstallations where the fixtures are grouped so that the fixture traps attach directly to
the fittings in the stack, no additional Vehiting is necessary other than the stack vent. In
buildings where the fixtures are located away from the stacks and drainage piping is
necessary, or in multistory buildings where fixtures are installed in the upper floors,
additional venting will be necessary to insure adequate ventilation of the system.

" ‘Main Vent

]
The main vent is a vertical vent pipe
which runs parallel to the soil or waste
stack and serves as a terminal for the vent

piping from the individual fixtures, as = A :
illustrated in figure 30. It is an integral M::U:,E: ! ®
part of the vent system and is constrygted
’ in conjunction with the main stack. The
main vent connects full size at its base into
. the the soil or waste stack through the Y |
. fitting. This connection is made below the s L
-, lowest fixture branch. It extends full size THIRD ™
“through and above the roof, or to a point L
of connection with the stack vent above the LE et
highest fixture branch. The fitting for this
connection is referred to as-the main vent MAIN SOIL p=—c
. . tee and is also shown in figure 30. Inmost wAerNgncx !
installations, the main vent is located Py
within a-few feet of the main stack but it X | — {
may be offset where specia{ problems . '
exist.
AST L;:: )]
Unit Vent . CONNECTIONS ' FIRST g
. FLOOR
Fixtures which are mountéd side by —
side or back to back, as shown in figure 31,

are unit vented. A unit vent, sometimes —
called a dual vent, is a vent pipe installed
to protect two fixture traps.

VENT TERMINALS

Individual or Back Vent BASEMENT

Figwre 32a and 32b illustrate the - L] ?/ é’ CONCRETE OR ‘8RICK
. . STACK SUPPORT

NOTE. A BCD
CLEANOUT DESIGNATE
FUTURE TRAP

TEST TEE -~

ingtallation of a single fixture when a oy Acihanly By W

nain vent is used. ‘ Note the drainage N . ) :

through the waste pipe to the main stack. .
Tne*vent pipe above the trap is connected Figure 30, Stack and Vent Installation

to the main vent. This method .of venting- 23
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- ERIC

Aruitoxt provided by Eic:

-

~

é fixture is referred to as an individual vent. ~Zhe vent piping must rise wvertically at
least 6 inches above the fixture rim before changing direction for connection to the

main vent.
vent piping in the system.

\

The fixture is said to be dry vented as there is no drainage flo

hrough the

- 1
WALL .« P
- MAIN VENT  OVERFLOW LINE
. LAVATORY
VENT .
LAVATORY o |-~ <& -l L LAVATORY )
: : - S o : -
vy TRAP
4 . - - . -
’ B o ’ DRAINAGE TEE
4 ; A s . FLOOR LINE o
e ' . / !
N . WASTE PIPE. - .
1 - k3 = -
L WASTE .
-. Figure 31, ‘Pair of Fixtures ‘Figure 32a, Single Fixture ",
4 ) Unit Vented .o Individually Vented
, . .A ‘:g’a - -
,.\Q . -
ks (’
. © LAVATORY" - WALL .
-t "
. \\\
» [
; VENT M
) \\ . /
[
i
— ., l
WASTE ™ * CKE-0 -

Circuit Vent

- Figure 32b. Individgﬁl}’l Vent

.

»
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*The circuit vent, illustrated.in figure 33 i's the vent from a horizontal branch taken

between the first two fixtures and connecting into the main vent. There should bée o

more than eight fixtures on one circuit vent.
\
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CIRCUIT VERT A |

. R -
. . . B
. g . .

. 4 .
. , .
: . .
= . -
_ 1 . ., .

P . . . .
. - .
- . .
N et . b o - .

 §
e
-

2 °’ g1 wam ventr) . S
L e * . L~ ) LAYATORY y . o b
L - [[-son mire . ‘ . 5 _— _ . CLOSET
o N . 1 . o oL fl—stack VENT % .
oy - TRAP OUTLETS - R o
- v ) Y - SOIL PIPE

- . Figure 33. A Ba.ttery of Lavatones ‘. Figure 34, Water Cldset Battery
: ~= -, Circuit Vented L e g Loop Vented -l
| : Loop Vent | ) 'i,é y oy ) ) ) . T .';'

The loop vent is smular to the c1rcu1t vent in figure 34, except that it t1es to the
-8oil or waste stack vents.

hd S~ . s s P - \ el
- . ¢ . ~ ——1 ]
S Wet Venk . L 11} = —
- = T :

L e . Aowet vent is,a vent which.feceives ° . V. LAVATORY -
T o the discharge from waste other than Lt ) .. e -,
L water clogets (figure 35) illustrates ‘ X _’kw A
T . a shower trap-which is‘wet-vented | . . ]=['——:STACK* SO T
"~ . -through thé lavatory waste p1pe. ,. D w SO | R
N " T T e - cosere || MEL T .
o . Relief Ve'lt -, T BATH .
1} ’ " ’ . N . ‘. T e ’.j» " ) * *
e : .7 ..Arelief vent (see figire 36) is: ., —
- \ ° installed to prevent excessive pressure = . K
- . . from devejoping in the drainage system- ™ . CLOSET ssr% orUM
o ‘. - ‘that may cauge siphonage or back-pres-. 4 - - . TRAP .
T . -gure to nearby fixtures. This pressure . >
A _+is relieved at-congested points where the - Figure 35. A Group -of letures
e “flow-tgnds to. develop slugs; ¢auging - - - - ‘with a Wet Vent . L
T _.oyerloads on the draidage system becauge . - I
: - - of the lack.of prgpei' tair circulation. Yo R ;e T
s . ; . . Where vqater ﬂowxng%en a honzontal p1pe is offset to k! vei'tlcal there is a tendency
) ; for the water to acceler and could siffhon the fixtures installed close-to the offset,
o - A relief vent dissipates this. nega.twe pressure by 1ntroducing air and prevents siphon-~
- - age of the fixture traps in its path. Whenever the water in a trap is removed, the trap
-l . loges its seal. Trap seal loss is usually caused by direct siphonage, 1nd1rect siphon-— -
ZAIN - age, evaporaéion,or capillary actmn. See ﬁgure 37 -~ iy N
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! ’ LOOP VENT *J*
e l‘ ' % M l“- U »- % I _l
l l'!"l ’ ,T b TI '\/ J
- : ' R ]
. = ‘l BELIEF VENTS !
i
STACK /
. - " VEnT : ) { “ - \ :
* . ] .t .
} R /
e T T T T
e (\ £ ¢ { < ( —f—— c/o
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- Figure 36, Battery of Fixtures with Relief Vents .
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Capillary Attraction

The loss of the water sea.l in a trap due to capil.lary atfraction ig cauged by spme
Iorexgn object lodged in-the tra.p which acts as a wick and carries the water frge the
trap over the outlet side ‘and down the drain. Some;:ommon objects which may cauge
this trouble are lint, string, and hair,

L

*

DirectSiphonage PR S e

-

Dlrect siphpnage occurs as. the result of a pressure lower than a.f.mospheric pnes-
sure on the discharge side of a trap. This condition allows the atmospheric pressure
oa the fixture side of the trap to push the water seal through the trap and down into the
drainage line. Direct siphonage usudlly occurs when unventilated traps are used.

3!

s . - .
: -

Indirect Siphonage . : 4

- P [y

» .
The loss of the water sealina trap, sometimes referred to as siphonage by
momentum, is caused by the discharge of a large volume of water from a fixture which
is installed one or more floor levels above the affected fixture. The dischargé of the
water tetlds to reduce the"pressure on the discharge gide o .the trap and théreby break-

ing the seal.

.

Evaporation B o - |- o

The loss of water from a trap by evaporaﬁon occurs whe the fixture is not used _
for a considerable length of time. The rate of evaporation of the water depends upan
the humidity and tempera.ture of the atmosphei'e. A &ap located in a place where the
--- temperature is high and the air is dry will tend to lose its water seal by evaporation .

.more rapidly than ofe in a. cool and damp room. - It is difficult to stop the evaporation

of water from 2 tray’ whég it 1s,o.nly used occasionany THe mé;zllation of a deep seal

trap iga partialSolution since it tifs 2 4-inch seal instead of the 2-inch seal which is™_,
found in the common seal trap. o ) \

<
’ »

. | % - ASSEMBLY AND ALIGYMENT OF BUILDING DRAINS _ -

Vents and Stacks |

When’ assemlghng the building drain and vents the plumber must determine if that
portion of the work can be fabricated a.nd then get in place, or if it-must be dope in_
glace There should be sufficient room near the joint for yarning, p ckmg, and pourmg

if the joint is assembled in place.

. When ahgmng vertical and horizontal pxpmg, a carpenter's level hould be used.
* On _vertical piping, this assur%s that the huhg will be encased within the wall:




> The stack must be ca.nried full smef
or larger through the roof to form a vent
' términal. The stack must extend at
least 6 inches above the roof,.. To make .
__openings watertight, a roof ﬂishing
must be used. This is shown in figure '
38. All piping, horizontal or vertical,
must-be supported when negessary.
This is done with hanging straps, pipe
hangers, and cla.mps

fJoming Cast-Iron Soil Pipe -

J

°The types of Jomts that-are made with - : = ,' i —
. cast-iron soil pipe are, bell-and-spigot Figure 38. Roof Vent Flashing
‘usirig lead and oakum or using a compres-
sion gasket, and no-hub pipe whxch rs .connected using a rubher sieai and a stainless

steei clamp <,

“ Rather thaxrworkingw h molten materiais as with the poured calked joint, you may
be required to use a’flameless method of joining soil pipe. Some of these methods are
cold ca.lking, compresgion joint, and the no-hub connection.

[3

COLD-CALKED JOINTS. When molten lead connot be, used, such as under water ’

. .or where the use of an open flame is dangerous, joints in cast-iron soil pipe may be
made by cold-—calking with lead wool.or shredded lead. - Roll the material into §everai .
strands, apptoximately 1/2 ineh in diameter and.1 and 2 feet 1ong, and then force it~ -
into the bell of the ;oint dnd ¢alk in pla:ie . - ) .

‘ COMPRESSION JOINT. The compi‘esSion jomt{uses hub-and-spigot- pipe as does
the lead-and-oakum joint. The major differences are the one-piece rubber gasket
and the spigot end of the pipe and fitting which ig always plain, or without a bead.” When
the spigot end gf the pipe or fitting is"lubricated and pushed or drawn into the gasket hub, -
° the joint is sealed by displacement and compression 'of the rubber gasket The resuitant
joint is leakproof Tootproof, and pressureproof. It absorbs vmrations and can be
deflected up to’five degrees without leakage or fa.ilure (see fig'ure 39). :

NO-HUB JOINT. The no-hub joint for cast-iron soil pipe supplements the lead-
and-oakum and compression-type bell-and-spigot Joints by providing another and
more compact ax:,rangement This system uses 2 one-piece neogreng gasket and a

a:i/nless steel shield and retaining clamps. The advantages of this system are that it

rmitg joints to be made against.a cefling or in any limited-access area, and it is
constructed using 2 and 3 inch sizés that will fit into 2 by 4 partitioned walls. Other
alﬁra.nta.ges of this type of system are that- insta,liation is fast agd eff 1ent and few tools

are required.

FABR.ICATING NO -HUB When measuring no-h i asure the fuil length
of the pipe (end to end). Spacers ingide of the neoprene gaske' ‘where the fittings or
pipe ends meet, measure 3/32 of an inch; therefore, when fabricating a system, sub~
tract'3/32 of an inch for each connection. Tightening the stainléss steel retaining
clamps is accomplished with a ‘torque. wreénch. "The desired degree pf tightness is not
less than 48 nor more than 60 inch -pounds of tm'que Extra hangers\are required for ~

no-hub .systems, see figure 39,




PIPES ARE POSI]'IONéD, BY'SEPARATOR

-~ ‘CLAMP I8 SLID OVER GASKET . COMPLETEDVJOINT :
e - < RING IN- GASKET. . - AND TIGHTENED * < :

-CRC=115C

]
i

Neohéens GASKET IS INSERTED LUBRICANT IS APPLIED

7 PIPES ARE JOINED WITH
TO SPIGOT END PULLING TOOL
INTO CLEANED HUB 3 =
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SUMMARY ‘ .
In planning the layout of the main goil stack, the location and the type of soil fittings
necessary for the waste and vent piping must be determined. Accurate measurement for
cutting soil pipe to assemble the fittings, in proper relation to the fixture locations, is
necessary. A trial assembly of the stack should be made before the joints are poured.
Porgf of the stack which.must be. fabricated before they are installed, due to the lack
of worsing spad®, should be noted. A final check for accuracy in\gll measurements
should be made. The vent stack may be constructed and continued h the roof,
providing the roof framing of the structure ig in place. Brace the stack\where it passes
through each floor level and at points where the connection of waste pipes might cause
~ undue stress on the stack.

‘I
N

QUESTIONS

1. What is the purpose for a venting system ?
2. How is the size of stack determinéd ?

. 3. What is a soil sta:l:‘;

4. What is a waste stack?

13

5. What ig a vent stack?

s

6. Whatis a main vent? .
7. How is a trap seal lost?

8. What is a wet vertQ,.

9. What is a circuit vent?

10. Wha'.t is a unit vent?

x>
¢

REFERENCES { .
1. AFM 85-20, Plumbing. |

. / i
2. AFM 88-8, \Chapter 4, Plumbing.

)
Sy
11

30

)5/

—

/

pr -




S3 3ABR55235-11-3

FLOOR DRAINS AND ROOF DRAINS
OBJECTIVE

The objective of tﬁis study guide is to familiarize you with waste rough-in for roof,
floor, and shower drains.

v

INTRODUCTION

Floor and shower drains are used to convey contammated wat(r to the sanitary
sewer, while the roof or area drains convey water to the storm sewer, A drain which
functions improperly may causé a seridus problem by causing water damage to the
contents of a building. Floor drains are used extensively in Air Force buildings and
you, as an Air Force plumber, should know the proper methods of mstallmg these drai
80 they w111 function properly.

PURPOSE AND TYPES OF DRAINS

Floor Drains

Floor drains are usually installed for one of two reasons: first, they may be

- installed in the floor of a work area which requires that the floor be washed down
regularly for cleanliness. An example of this would be the kitchen or dishwashing
areas in a dining hall. Second, it may be necessary to install a floor drain as a
precautlon against flooring in certain areas. A floor drain.should be located near the
urinals in a latrine. Urinals often overflow due to soil pipe stoppage or a malfunction
ina flushometer. - . -

When floor drains are used i industrial areas such ‘as hangars, aircraft wash~
downs and vehicle washrack areas, drains will be equipped to separate any oil, gas, or
lubricants.” It is unlawful for anyone to dxscharge any oil, gas, or lubricaats in a -
public sewer system.

+

~

Purpose of Roof Drains ; .

The primary purpose of installing drains on roofs is to remove rain or melting
snow as quickly as possible. This is more important on flat roofs than roofs built with
pitch. If a roof drain becomes clogged it would be possible for the roof to overload
with water and collapse, causing damage not only to the building and its contents but a

loss of human life.
Lo




d Interior Roof Drains ¥ ,;: 2770 '_—"?;{-_'7
Interior roof drains have the pipe e ) LET o
within the building (seefigure 40). . The -

" pipelines, like all other gystems, must st s [, g
be gas-, air~, and watertight, The - : S L > R |
pipes must be supported at proper '

i . :!l::tlub - B"‘:_‘;.L‘ 18} ;
A swing joint or an expansion P ) .
joint must be used af the roaf terminal’ R = ooy
of the drain in case of pipe shifting, o= 3 £ .7 P
pipe contraction or expansion, and ‘ % -
allowing for settling of the buﬂding =, T
(See figure 41.) In addition, a base %. -

should be constructed to support the
main vertical pipe.

SRt e

Figure 40. Interior Rodf Drain 1

OFFSET THAT MAY ACT ,
As EXPANSION LOOP . =~ ’ -

. CKE-091A CKE-0918.
Figure 41. Expansion Joint and Expansion Loop L ,

COPPER OR SNEET IRON
COWNSPOUT

- ‘Exteriof ‘Roof Drai . ] . ' ,

- In the exterior roof drain, the pipe

’ . 18-éxposed and secured to the outside
wall (see figure 42), These drains can
be designed with a roof dratn or-a hang- -
ing gutter, - The downspout must be
watertight, and can go to a splash plate
or a-storm sewer,

SUILDING

" Roof Drain Strainers - i
/o There are three basic typep of
roof drain strainers: flat surface, . exdon
= mushroom, and sloped ‘Flat strainers : -
o , Figure 42 Base Fitting Assembly S AN

- coo T . 32~ ' for Outside Roof Leaders . ,

SN,
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. S e e
are necessary on'a roof that is utilized as a sun deck, parking lot or roof garden.
-t N

. (see figire 43.) b : e

L]

nd

ac

"' .Mushroom ntra‘.iners provide a large elevated area for flat roofs where.leaves 2
other debris may accumulate, (See figure 44.) - :

a .

= r B _ _.J

¢ =§==
L R -

L J ) 3\ 3

CKE-091C,

Figure 43.¢ Flat Strainer

Sloped strainers and corner !
gtrainers are necessary when the drain
. ig located in'a patched roof or where
the drain i8 placed at the cornér of the
roof. (See figure 45.) g

e L+ o

Size of Roof Drain _

The size of the roof drain ig based
on the amount-of rainfall or snow, and
the size of the area to be drained. The
open area of the strainer sghould be
1 1/2 to 2 timés the area of the pipe to
which it is connected. .

‘.
CKE-091E

Roof Flaghing

Figure 45. Sloped Drain

Roof flashing is instdlled between ¢ : ‘
the roof drain strainer and piping.e It makes a seal at the opening through the roof.

Another reason is to gather any rgoisture that might accumulate between the ceiling
and the roof. (See figure 46.) <« ' -t - ~e .

v 5Y

-

-




STRAINER

COPPER SCUPPER
ROOF N ‘ .
. LFnu. o 7
- . red
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ORAIN PIPE— IR o o

(R -+

H
’ML!'I WiTH SCUPPER
[

-~ Figure 46. A Roof Drain g ‘ Figure 47, Area Drain s&ainer
‘ with Sandtrap

Area ijains t

- Areas drains are somewhat like floor drains except they are located outside and.
are used to drain such areas as platforms, basement entryways, -driveways, etc. They
are usually designed with a satdtrap to prevent sand from entering the drain system.
(See figure 47.) ' L ¢

Mes of Traps in Drain Systems . . °

= s
-~

\Floor drains used with sanitary sewers are congidered'to be plumbing fixtures,

and like fixtures, must have a'trap. The P-trap is the most common type used-for

these 'ﬂoor drains. Drains are designed with common seal P-traps as shown in figure

48 and also with deep seal P-traps as shown in figure 49. The common sea.l*trap“'h)aa”

a water seal of 2 inches while the deep seal has a 4-inch water seal. The common seal

trap should be vented while the deep seal trap is used in situations where the trap .

cannot be vented. The deep seal trap (not often used) may also be in floor drains. I¢ -
. offers greater resistance to siphonage,- due to the larger volume of water it‘éoritairi’s,

it is also ideal if there is 2 possibility of trap seal loss Yue to enaporation. « ‘

Figure 50 illustrates a P-trap type of floor drain assembly which has a cleanout °
plug concealed under the strainé¥ plate~ This type of trap is used in concrete floors
when it is impossible to make other provisions for tleaningthe waste line and trap.

- Another type of floor drain is the sump or cesspool type shown in figure 51. This
" drain is designed with a bell trap instead of a P-trap. Notice that the bell is atftached

- to-the-strainer plate. The position of the bell.over the outlet pipe forms the trap. The
sump catches a large percentage of the silt and dirt that.draing into it with-the water.
The strainer plate with the bell can be rémo_ved to clean the sump and trap.
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" Floor Draing - "

D

Figure 48, "\ P-Trap with a
~ Common Seal

“

I

' DEEP SEAL
< CAST-IRON .
TRAP

« o~
o

¢

Figure 50. 'A Drain with a Cleariout

- METHODS OF INSTALLING FLQOR AND ROOF DRAINS S

¢ 1’ [N Nt . .
"Floor, shower,and roof drains. have their own parficular method of instéllation—.

" Figure 49. A P-Trap with a Deep Seal

:VL o
[ +

\

- TRAP GRATE

CONCRETE *, & '

FLOOR A
bogl g it
NN

[~

STRAINER
PLATE

CAST-IRON =",
_SUMP

BELL

DRAIN PIPE -7
N . ~ N /("

>

Plug . Figure51, A Sump Type Floor Drain

R

There are certain methods that must be followed for these units to function properly.

e

>
e

P
.2 -7
M
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e

“
-

The smallest &i‘aime/fér of pipe used for waste lines which serve floor drains is o
2 inches; 'The waste pipe should be installed with a fall of 1/4 inch to the foot, Waste
pipes,with a diameter of 3 inches or larger, may have a fall of only 1/8 inch to the

foot. All traps and pipes which are to be embedded
structed from cast-iron pipe and fittings., .

K4
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in goil o? ‘concrete should be con- ,
.All be:l}g-égd ~-spigot joints should be .




i}

, -installed in the upper floor of a multi- o

", can be insured by installing a lead or !

- permissible for the.lead pan to extend on

must be taken to position theni at'the - . - . . . e .

. to hold the drain in a rigid pogition.,

. the thrust of the freezing water may cause breaks and leaks,

’ e
N —

At ) . . . .
.caded and thé threaded joints must be tightened to make a watertight and gastight seal. |

When a concrete floor is to be installed, the rough~in pipes and the traps must be
firmly. secured and anchored in place to prevent shifting or mgvegent as the c/zmcrete

¢/

.i8 poured. T L . - -

All floors must have a slope to direct water into th2 drain if a floor drain is to be e -
installed. The blueprints for the job should be studied very carefully to determine the
proper level for installing the drain opening. It must be flush with the low point in the =, . .|
slope when the floor is poured. v ) oA A

Whenever a floor drain is to be . o

story building, the floor must be a&n
absgolitely waterproof to prevent damage
to the ceilirigs in.the lower rooms. This

copper pan beneath the.concrete to dir‘leét
any seepage through the floor into the |
drain! Figure 52 shows a typical ingtal~
lation of this type: Sometimes it is

3 or 4 feet from the drain, rather than
cover the entire floor,: as is required in
shower rooms, The specification sheet

for the job,should indicate the size of the’
pan requireds < /

ﬁoofD%ains T “ . / .

" conCRETE . S
b R

{ . :

’ [ &1 Al b A \ -

~

When installing roof drains, ¢are .

lowest roof level so that water wil ) .
readily drain into them. Cut oy the . - Figqre 52. Floor and Showe\g ain . -
opening for the drain and constfuct any - wit‘h Seepage Flange L g

brackets or hangers which are/necessary , ‘ ﬂ
(See figure 53.) [ . sﬂg - o
- In case-the drain is.tojbé embedded’ Y Clamy Hasger o ‘

2% Beet'

in a.concreté roof, it will bé necessary

to install the drain before the concrete- Figu&re 53. Brackét or Hangef
. Il B -

is poured. All'joints in the line, as

well as in the scuppers shduld be soldered during the installation. Bituminous com-"
pound should be used whenever necessary to insure that the job is waterproof,

the outlets are inadequate, the <water will either back up behind the flashing and leak
into the building or spill.over the sides of the gutter and cause staining of the exterig
walls, The gutter should have the proper pitch to-run off the water and should be ~
designed with a minimum depth. Deep and flat gutters may fill with snow and ice and

’ o
Gutter and gutter outlets should be properly designed to carry. off the water. W/h? oo -

' : \ " i ‘ )
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.be larger than round 18aders. g

-into the building.

3

s

. Léade,rs or downspouts can be rectangula;' ‘or round tubing. Round is better-because
it offers less resistance to flow because of friction logs. Rectangular leaders need to *

> -
)

. When interior drains are used, some proﬁsipn should be made for an errflow.
If an overflow is not provided, anysoutlet stoppage will cause an overflow of water

Do MAINTENANCE OF FLOOR AND ROOF DRAINS - .

" Floorand roof draims must be maintained to function properly. The location and
contents running through these drains will have a determining factor on the type majnte-
nance required. ‘ . SN s “

Floor Drains ‘ S ) » o

The maintenance of floor' drdins will mainly conéist of cleaning the strainer and

trap of floor sweepings and other foreign objects which are carelessly swept and washed;

into the drains. The only pgeventibn for this is to keep the area being served by the
floor drain clean, and above all, do not sweep.debris into the drains. _Floor drains
which are seldom used will lose their trap seal through evaporation, T/fus will result

.in foul odors entering the building through this drain, The best prevention for this is

to use the drains more regularly. I this is not practical, the traps will hdve to be
refilled with water-at regular intervals to overcome this condition.

Roof Drains
'

Maintena.nce of roof drains will consist of keepit';g thé~ gutters free of léavés;. t_vfgiig‘s,

and other debris. Special attention should be given to the straider since these same
leaves*and twigs seem to wash to this point of the system: When this happens, the

roof drain will eventually becomé completely clogged and inoperative. In cold climates,
roof drains will often become clogged with ice and snow. When this occurs, a blow-"
torch can be used to melt the ice and snow but all safety'precautions must be observed,
since there is always the possibility of seriously burning yourself or causing the*build-
ing to catch fire. = - ' o . %

SUMMARY

.

Floor drains are installed for convenience in cledning-an area or for protection
against flooding. , A common seal P-trap is used when the trap.can be vented anda |
deep seal P-trap is used when the trap cannot be vented or is seldom used. Cast-iron
pipe and fittings are used when installing drainage pip€ under <oncrete floors. Vitri-
fied clay pipe may be used to drain areas outside the building, The smallest diameter
of pipe which may be used for a floor drain is 2 inches. A fall of 1/4 inch to the foot
run is desirable. When the pipe diameter is larger than 3 inches, the fall may be
red1<ced to 1/8 incH per foot but this should be avoided in drains which must carry a
high\dirt or silt content in the liquids. ‘

v

Root drains are used to drain water from roofs caused by rain or melting snow,
ice and hail. These drains are constructed at the lowest portion of the roof so that
water may drain into ther\xv';."L The drain pipes ‘;or roof drains may be installed in
partitions or ih exterior walls. Roof drains should be well sealed to prevent water
seeping into the-building. :

¥
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1. AFM 85-20 Plumbing . =~

QUESTIONS L R .

2

1, Wha.t is_the purpose of a floor drain? ‘ Y

2., What size waste p1pe 18 used fo ropgh-m‘ a-floor drain? D

-~

3. Whatis the purpose of the lead pan which is used on some floor drain installatlons ?

s o
-

4; What' is the’ diﬁe{ence in the desxgn t'a comrr{on, §ea1 P-trap and 3 deep seal
P-trap? S

E

5. Why must the slope of the floor be conmdered when mstallmg a £1Q0r drain?
6. Why is a deep seal R-trap used in floor drams which recewe onIy occasional use?

1. ‘ "What kind of pipe should be used when instalhng a drain beneath concrete ?
Pl ’

.

8. What is the purpose of a roof drain? o

9, What methdds are used to drain -rpofs? ‘ . T S ’ B

P e T
-

k3

10, When must a floor drain fitting with a seepage flange be used ?
. N L) * .

REFERENCES R IR A

2. Naﬁonal Plumbirig Code . . - - ‘ B
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WASTE ROUGH-IN FOR LAVATORIES

OBJECTIVE - . -4

The objective of this study guide is to assist you in identifying the methods of
ingtalling waste lines for lavatories.

INTRODUCTION - - .

‘When installing small plumbing jobs, you may not have blueprints available, or the
blueprints may not show the routing of the piping for the drainage system. If this
occurs, the plumber needs to develop a working drawing. To design the waste line for
a lavatory system requires good planning to ensure proper’ operation1 :

I

LAVATORY DRAINAGE SYSTEMS
PR
Lavatories are used as depositories for much objectionable waste matter, there-
fore, the drain may become clogged frequently. The minimum diameter of pipe which °
may be used as a waste for this fixture is 1 1/4 inches, but it has been found that
1 1/2 to 2 inches works more satxsfa.ctonly

- The locatige’of wagte pipe usgd for lava.tones must be determined before the stack
is installed. is will ensure the proper relation of waste inlet fittings in the stack to
the proposed location of the lavatories. Some of the more common types of drainage N
systems for lavatorxes will bé discussed in this study guide. -

In most one-story plumbmg installations, the lavatory will drain thrOugh a waste .
pipe into the soil or waste stack. In installations where the lavatory waste trap is to
connect directly into the stack with a short nipple, no additional vent is necessary.

» ‘ . .
In multistory buildings, where lavatories are located on each floor, they should
not be drained through a single stack unless each la.vatory is individually vented.
N
NOTE: Vents for lavatories will be discussed in the next stydy guide If the

- drains for the lavafdries were connected to the same stack, without .
the proper venting, the velocity of the drainage flow from the upper .
lavatory ‘could siphon the trap of the lower lavatory allowing sewer . ..
gas'to enter the building. Also, a stoppage below the lower lavatory
woyld cause an overflow at the lower trap from the drainage of the

. lavatory above (see figure 54).

39
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- WASTE PIPE

LAVATORY
| —r]

Figure 54. Nonacceptable Drain

Lavatories may be installed in .. .
batteries, side-by-side, back-to-back, SIS

or individually. | : O S sttt

Change in direction of the waste line
should be made in the same manner as
. a change of direction in the soil pipe. ] oo
_It is unwise to use fittings of short
radius on horizontal, or vertical to
horizontal lines. These must be made
with long sweep fittings. Fittings such
as a "Y' and 45-degree drainage ell are Figure 55. A Recessed Drainage Fitting
used to accomplish a turn of this kind. .

When a drainage system requires threaded piping, recessed/drainage fittings are
used. ‘A drainage fitting is recessed to allow the inside of the pipe and fitting to butt
together to form a smooth inner surface at the joint “(see figure 55). These fittings are
.also tapped sothat the turn is slightly less than 90 degrees to allow the pipe to have a
pitch of 1/4 inch to the foot. ' ) »

When roughing-in a lavatory drain, you ghould refer to the working drawing as you
-thake the installation. The materials that can be used are copper, brass, plastic,
galvanized, cast-iron pipe and fittings of any other materials authorized by codes.

The rough-in height for lavatories will vary because of the differenf shapes that
the manufacturers produce, therefore, it is necessary to refer to the manufacturers
rough-in specifications for the drain opening height. ’




s ‘A large amount of failure in-the waste pipe system can be attributed to the
unwarranted use of fittings. There are many plumbers who build an installation pféce- . !
meal and do not hesitate to use an extra fitting to help them out of difficulty. Stoppage
of the waste lines under these circumstances are common and it is always a reflection
.on the plumber who installed the system. Fittings are intended to make changes in
direction, turns and offsets but their use must be planned carefully so that the waste

can flow freely. Sanitary tees are most commonly used in’stacks.to allow the takeoff
of soil and waste branches, because they offer little resistance to flow.

\ ’ -

L]
1

SUMMARY _ )

. Lavatories usually drain through a waste pipe into a soil er wagte stack. Changes
. in direction should be made with long sweep fittings. Short turns and the use of .
improper fittings could cause stoppage in the line, therefore drainage fittings ghould
be used. The rough-in height for lavatory drains wilt vary. Because of this fact,
refer to the manufacturers rough-in specifications to be sure the rough-in height is

correct.

1. What is the minimum éize drain for a lavatory ? ) R
2. When is a vent not required fo;- a lavatory?

3. What is the purpose of using long sweep fittings for lavatory drains ?

- 4, What type of materials can be used on lavatory drains ?

. * .

5. What causes « variation in rough-in height?
6. Where doeg a lhvatory drain to?

7. What is the'degree of pitéh on a threaded drainage fitting.?.

8. Other than specifications‘,‘ what controls the selection of materials that can be ,

. uged for a lavatory‘drain?
y) / ~
9. WHat could cause a loss of trap seal? .

10/. How mé.y lavatory fixtures be installed ?

~
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INSTALLATION OF BACK VENTS
OBJECTIVE R . .

The objective of thig study guide is to agsist you in identifying the construction
featureg and application of vent systems for lavatories, N -

INTRODUCTION S

The size of vents and the: method of installation are important to assure proper »
operation of the drainage system of the lavatory. The diameter of vent piping, as
well as the length, depends on the number of fixtures and the types of fixtures served.

LAVATORY VENTING

When a single lavatory is installed in a remote section of a building an individual
vent may be constructed to accommodate that lavatory. The lavatory trap is connected
directly to the vertical waste and vent ag shown in figure 56. The vertical waste pipe
may discharge directly into the building drain or a soil or wastepipe or it may change
direction below the floor and run horizontally to discharge into the building drain.

"

- —_
VENT PIPE . WALL R .
? -
. N : LAVATORY LAVATORY
VENT ——’J ‘ 1 4,/ ’ LIS
N - b I .
. w ' | _ . Pt
’ I :
% / . | / . : I
jot : : i t
! . : : P -
| ‘\ /' ! ! ; f
A
~_ /
c WASTE PIPE -
' 53 o ’ - , ~
Figure 56. Lavatory, Individual Vént } Figure 57. Pair of Lavatories, Unit .
. : * ) - . Vented - s

3 i -
;

Unit Vent

1

Two lavatories may be installed, either side-by~-side or back—to-back as shown
in figure 57. This-type of ingtallation is called a unit or dual vent if one vent pipe
gerves the tWO traps. . .

ATt au ¥
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Individual or Back Vent_

VENT STACK

Whenever a lavatory is located |

near the stack, as in most small single

story residencesd, the lavatory may be BACK VENT
backvented as showm in figure. 58. = =

LEAD
JOINT

‘In multigtory buildings, ‘where
lavatories are located on each floor and
drained through a“single stack, it is THREADED
necessary to use the main vent to JOINTS

individually vent each lavatory as shown
in figure 59.
. WAST\E PIPE

Figure 60 illustrates a wet vent
system of venting and draining a lavatory. LF
Notice that the velocity of the drainage G, STACK  LAVATORY —
flow from the sink of the upper A
floor has siphoned the trap at the lower Figure 58.° Lavatory Back Vent
lavatory. Note, also, that a stoppage
below the lower lavatory would cause an overflow at the lower trap from the drainage
of the sink above. Wet venting is not acceptable for lavatories and should be

avoided at alltimes (see figure 60),

vty ~ay’

r‘ ' MAIN VENT OVERFLOW LUINE

LAVATORY

| I

VENT

DRAINAGE JEE
FLOOR LINE

WASTE PIPE

-

Figure 59, Lavatory Individually Vented Figux"e 60. Nonacceptable Vent and Drain
(Dry venting method) (Wet venting method)

v

There are times when drainage and vent systems are constructed of pipe requiring
threaded joints. Threaded fittings are usually of two general types recessed fittings
(Durham System), and pressure fittings.




RECESSED FITTING PRESSURE FITTING

Figure 61A. Recessed Fitting Figure 61B. Pressure Fitting

RECESSED FITTINGS. When the threads are tapped into the fittings they are
tapped deep into the shoulder of the fitting. The reason for recessing the threads is to
bring the walls of the pipe and fittings flush with each other to avoid the projecting pipe
_shoulder, which could form a place for accumulation of string, lint and other foreign
objects in the waste line that could result in line stoppage. Recessed fittings should be
used on all drainage lines where threaded joints are used. A second feature of drainage
fittings, which is not found in other types of fittings, is that all 90-degree drainage
ﬁttmgs are tapped to incline the branch pipe 1/4 inch per foot, figure 61A. This permits
“the draimage water to flow by gravity.

PRESSURE FITTINGS The pressure fitting is a standard fitting used on water —
piping.. These differ from drainage fittings and the distinction should be carefully noted.
Pressyre fittings can be used in a dry vent portion of the system but cannot be used
in the drainage system, see figure 61B. d

. IDENTIFYING, MEASURING, CUTTING, AND.REAMING PROCEDURE

The pipe used to construct waste and vent lines for a lavatory is cast-iron, plastic, °
galvamzed steel, or copper.

- Measuring Steel Pipe

There are several different methods of measuring steel p1pe Among these are
end-to-end measurements, end-to-center measurements and center-to-center measure -
ments as indicated in figure 62. End-to-end measurement is measuring from one end
of pipe to the other end including the threads. End-to-center measurements are used
when a pipe has a fitting screwed on one end only. Center-to-center measuremeént is
from the center of the outlet on one end, along the pipe to the center of the outlet on
the other end. You must always remember the length of the thread on the pipe and the
center measurement of the f1ttings to be used must be considered when determining the

length to cut a plpe -

44 197
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—

Figure 62. Determining Pipe Measurements

Cutting Steel Pipe by Hand

. After the pipe has been measured
and marked it should be ingerted into a
-pipe vise where it is held for the cutting
operation. Figure 63 shows a piece of
pipe in a vise ready to be cut with a pipe
cutter. To cut pipe with a pipe cutter,
open the jaws of the cutter by turning the
handle counterclockwise, Then place

the pipe cutter around the pipe at the
mark where the cut is to be made. One
revolution must be made around the pipe
to make a complete cutting mark before
turningjthe handle clockwise again to cut
the pige, if not the cutter will make spiral
marks-around the pipe instéad of marking
one complete circle. - Figure 64 shows a
pipe-cutter ready to make.the. first turn
on the pipe to be cut. :

‘

-

.

MARK
- ON PIP IPE VISE

PIPE

————— TP-02¢

Figure 63. Pipe Vise

CUTTING

Figure 64. Cutting a e with
a Pipe Cutter ‘
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After at least one complete turn has been made, the handle of the pipe cutter can
be turned one-fourth turn to take another "bite" on the pipe. These steps can be repeated
until the pipe has been cut off. Figure 65 shows a cutaway of a piece of pipe and the
result when using a pipe cutter. "A'" shows how the cutter causes a burr to form within
the pipe, and "B'' shows a cross section of the burr after the pipe has been cut off. This
burr must be removed before the pipe is installed, since it hinders the flew of liquids
and gases in a pipe.

A PIPE 8 Burr,
b\m’fqum, * PIPE
Leur

_Figure 65. The Result of Cutting ‘ Figure 66. Pipe Reamer.
Pipe with a Pipe Cutter :

PIPE VISE
PIPE

REAMER

Even with the flush surface obtained with drainage fittings, more trouble is
experienced from the lodgement of solid matter than with soil -pipe fittings. For this
reason, special care should be taken in cutting the steel pipe to remove all burrs by
. reaming. The'_‘lyu_';,i,s removed from the end of the pipe with a pipe reamer as shown

in figure 66. This operation is accomplished by inserting the pipe reamer into the pipe
while the pipe is still clamped in the vise. The handle on the reamer is-rotated clock- °
wise in short even strokes until the burr on the inside of pipe has been completely
removed. Caution should be taken not to overream the pipe. Ream the pipe before
threading the pipe.

4

PIPE-THREADING PROCEDURES |

<

After a piece of pipe has been properly cut and,»eamed, 1t can be threaded by hand
or with power tools. )

Threading Steel Pipe by Hand

A stock and die set of the nonadjustable. ratchet type may be used to cut threads on
pipe by hand. The nonadjustable ratchet dies, shown in figure 67, can be used to cut
threads on.pipe from 1/8 inch to 2 inches in diameter by changm<r to the correct size
dlehead. . '

A
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COMPLETE STOCK AND DIE SET

DIE HEAD
TC-08t

RATCHET SECTION

~

Figure 67. Nonadjustable Pipe Dies and Stock

Before threading a pipe, inspect the dies to see that tl':ey are sharp and free from

nicks and wear. Next, insert the pipe into the vise, place the round guide end of the
pipe 'die stock on the pipe as shown in figure 68, and push the pipe dies against the
ipe with the heel of the hand. Exert considerable pressure with the heel of the hand
against the pipe. Caution, gloves must be worn during threading procedures to prevent
injury to your hands. Exert considerable pressure with the heel of the hand against
the pipe die stock and take three or four short clockwise strokes, with the handle of the
die stock, to start the thread-cutting operation. After the dies have started, continue
with clockwise strokes on the handle, as shown in figure 69, with an even and stéhdy
pressure until approximately two threads project beyond the die segments.

PIPE VISE PIPE
[
[
O orn o
- —_— | . ——}
L = )
STOCK AND DIE SET

STOCK AND DIE SET

igure 68. ing Die Stock oh Pipe Figure 69. Threading Pipe with
Figure Placmg( i p D Ratohet Dis -
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NOTE: To cut cléan threads for watertight and airtight joints, the pipe
threading dies must be oiled after each two or three strokes with a good grade
of lard or sulphur pipe thread cutting oil. The oil prevents overheating and
chipping of the dies and marring of the threads.

When the proper number of threa.ds,,are cut onthe pipe, reverse the ratchet on the
die stock for counterclockwise operation and make several short motions backward and
forward with the handles of the stock to loosen the burrs which are inside the dies. Con-
tinue to turn the handle of the stock counterclockwise until the dies are free of the

threads.

CAUTION' Many plumbers have 2 habit of spinning the pipe die stock rapidly
to speed the removal of the dies from the pipe. While this may not be
injurious, to the pipe thread, extreme care must be exercised when spinning
the stock to prevent it from striking the legs of the vise or causing an in]ury"

to the plumber
[ =5

Cutting and Threading Pipe with Power Equipment

, Power tools are also available but will normally be used only when large piping
systems need to be fabricated. A more detailed discussion on the use of power tools
‘will be given in a later 1esson-- "Steel Pipe Assembly."

Threading Chromium-Plated Pipe

To prevent scratching -or marring chromium-plated pipe during threading .
procedures, special care must be taken o prevent marring pipe with tooth marks from

holding tools, such as vises or chucks. Figure 70 shows two types of clamps which may -

be used to prevent marring.

- ’

Lead hining

Vice frohn ~
F"‘: l block
U

|
e L./ Light anneated
brass pipe

Iron pipe coupling sawed
half

F“igure 70. Claz{ps Used to Hold Brass or Copper
* Pipe in a Vise or Chuck

THREADED FITTINGS USED IN LAVATORY DRAINAGE SYSTEMS

When fabricating a loop or circuit with threaded pipe and fittings, the final connec-
tion cannot be made with a regular threaded fitting. Pipe unions are designed for a
.connection of this type but plumbing codes 'will not permit a union to be used in concealed

drain or- vent piping

2

-
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A special sleeve coupling known as
a "Tucker” fitting, illustrated in figure
71, is recommended to make the final
connectionina loopof pipe. This special
fitting is designed with a female thread on \V\\
one end, for screwing on threaded pipe, 7 }
and a bell on the other end for slipping /
over the other pipe so a leaded. Jjoint can ‘
be made. The bell is extra deep to allow
the pipe to drop down far enough so the
other end of the pipe can be screwed into
a fitting.

r/ /4
2N

All horizontal vent pipes should be
installed with a fall of 1/4 inch to the foot
So that moisture can drain by gravity flow _ o
into the stack or waste line. Screw-type
drainage fittings should be used, rather
than regular fittings, because these fittings
are recessed, as illustrated in figure 12,
ta}?d fa.rt: tapped with a pitch of 1/4 inch to _Figure 71. Tucker Connection
e foot. -

////////////////////////////////////////////
’////////////////////////////////////////////’ I

%

N ettty

’
-

Figure 72. A Recessed. Fittfng \

ASSEMBLING PROCEDURES FOR LAVATORY DRAINS AND VENTS "

When roughing in a lavatory, you should refer to the working drawing as you make
the installation. The individual fixture vent pipe can be insgtalled with'galvanized,
'copper, “or plagtic pipe and fittings. Drainage-type fittings, which have a sweeping . .
effect, should be used, rather than regular fittings. A drainage-type fitting will offer
. less resistance to the flow of liquid or movement of air at points where the direction
" of the pipe changes. ' .

There are several reasons for using pipe joint compounds. They may be used as a
lubricanf, a sealing agent, a corrosive protective agent, or as an antiseize compound.
The antiseize compound is used in case the joints must later be disassemb.le_d. Before
making a threaded pipe joint, the male threads shouldbe coated witha pipe joint compo%nd. .

49
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Figure 73 illustrates the application of pipe compound to a pipe. Pipe dope is not
intended to male up for poor-threads or workmanship.

EXCESS DOPE ~
* MAY BLOCK , 2 THREAD
DISC OFF . CLEAN

VALVE SEAT MODERATE
AMOUNT
LOOSE CHIPS OF DOPE -

—

WRON'G \
Figure 73. Applying Pipe Compound to a Pipe

nonT b

Making up Joints ' ’

A precaution to observe when making pipe joints’is the' crossing of threads. Use

the proper pipe wrench to screw fittings on the pipe until the desired tightness is L
obtained. Caution should be used not to overtighten fittings. ’ '

SUMMARY.

. Lavatories usually drain through a waste line into the soil waste stack and are -
vented into the vent stack. Lavatory waste and vent pipe's must have a fall of 1/4-inch_
per foot. All trap connections which extea through a wall must be of sufficien length
for connecting the trap after the finished wall is ipstalled. A backing board for hanging
the lavatory.should be installed between the studs at the time the rough-in pipes are
~ installed, .- . .

.

-

, °Cutting, reaming, and threading pipe are common perations performed daily by o
plumbers. Thése operations may be accomplished either by hand or with power tools. % .

Pipg may be cut either by the use of a standard pipe cutter or a hacksaw. Cutting . ‘ :
pipe with a pipe cutter is the preferred method. Cutting with a pipe cutter will cause Lo
burr to form on the inside of the pipe. This burr ‘must be removed, .since it hinders the )

/ flow of liquids and causes stoppages. The time to remove it’is immediately gfter the '
* pipe is cut. A pipe regmer is used to remove the burr. . .

] After the pipe is reamed, it may be threaded by the use of various Eyf;es of threagders. <
Threading may be accomplished with either hand tools or power tools. Plenty of cutting

oil should be used during the threading operation to keep the die segments cool and pre-

. vemnt them from chipping. )

- QUESTIONS . - g

v 2. Wpat fall is given vént; or waste lines when they are installed ? ’

L]

- . & \ .
1. Where wduld 2 "Tucker" fitting"be used in a circuit vent or back vent?

-

"3, What two methods may be used to cut p;pe? Which is mr'red?

\' ;
4, Why is it necessary to ream pipe before it is threaded ? o




- 5. How is pipe reamed? _ .
6. What equipment is used to ’cut. threads on pipe? -
A. Why is cutting oil used ﬂtlring a thread-cutFing operation?
8. How do.you know-when the proper thread length has been reached?

:9. Why is a lead sleeve used to hold _brass, copper, or chromium pipe in a vige?

ofs~Sl, =il

'} -~
REFERENCES . .
1, AFM 85-20, Plumbing
2. TO40p-1- 121, plummng*and Pipefitting
- )
t ’ 13
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ROUGH-IN FOR URINAL DRAINS

OBJECTIVE ’ ' e

The objective of this study guide is to assist you in identifying methods, proce-
dures, and materials used in constructing waste lines and vents for urinals. R

INTRODUCTION

The Air Force plumber will probably have more Bervice calls to remove stoppages I
from urinal seil piping than on any other single fixture. _These stoppages are caused o
- by cigarette butts, chewing gum and other trash which is thrown into the urinals by . .,
thoughtless users, Proper installation of the urinal and-its vent will greatly decrease -

. the danger of stoppages. ‘This subject will be covered under the following main topics: ' 1
.

Q,
*

’

URINAL VENTING AND DRAINAGE METHODS

The instjaua,tionﬂf vents and waste pipes for urinals is similar to that for otfler
fixtures. Be sure to procure a blueprint or working drawingfor locating the urinal and the -
rough-in measurements for the urinal to be installed. Remember that some urinals ’

are designed with built-in traps while others are not.

. The waste and vent lines for urinals are very similar in design and construction
. as those for lavatories. The type of urinal to be installed will determine-the design —~
of the waste and vent systems. There are four basic types-of urinals. They are the ) .
trough, ‘the gtall, the wall lung, and the pedestal..

Urinals will have either a washdown or siphon-jet flushing action. The washdown
type will usually have an external trap while the siphon-jet has an integral trap built
fnto the fixture.. Figure 74, page 56, shows a cross section of both types of urinals. t )
In the washdown type, the bowl does rot carry a body of water to dilute the urine which
remains in-the bowl unless it is flushed after each use. Urine that is not always -
- washed out of the bowl gives off an offensive odor. This condition is overcome in the

_ siphon~jet type urinal. A large body of water in the bof;vT immediately dilutes the urine
> e

as it enters the bowl.

>




WASHDOWN FLUSHING

WASHOOWN TYPE . . SIPHON-JET TYPE

2

Figure 74. Types of Wall Hung Urinals
- Two-inch soil pipe and drainage tee is ‘tife minimum size permitted-for draining
an individual urinal. Due to the high acid content of urine, the drain system should
be fabricated from either copper, plastic or cast-iron pipe and fittings. Galvanized
_ steel, castiron, copper or rigid plastic pipe and fittings may be used to construct the
urinal vent system. : . -
The rough-in plumbing for a battery of wall hung urinals, which have a washdown
flushing action, should be installed as shown in figure 75. Each trap is individually
vented into a circuit vent. The circuit vent in turn is vented either through the roof
or to a main vent, )

The rough~in plumbing for a battery of urinals which have a siphon-jet flushing
action should be installed so that the urinals will be dual vented as shown in figure 76.
" The short run of horizontal soil pipe from the fitting on the vertical waste pipe to the
fixture trap will enable the siphon-jet flushing action of the urinal to operate more
efficiently. - ' .

A
.
13

stack . VENT . STACK ,VENT

3 ’ !
-k MAIN VENT ' i MAINVENT
- 4 \ -4—e————=— CIRCUIT R CIRCUIT
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:
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‘
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Figure 75. Dual/Unit Venting of . Figure 76. Individual Venting of
Siphon-jet Urinals Washdown Urinals
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pages in the soil piping.

" LOCATION AND ASSEMBLY OF URINAL

Whed.a single urinal is to be
installed, as in a restroom, the proce-
dure depends upon the type of urinal. -
¥ a washdown type urinal is installed,,
it should be individually vented and the 1
fixture may be connected directly into a
fitting on a vertical soil pipe. ~

—— GALVANIZED VENT

TAPPED SANITARY TEE

AL S

a

When a giphon-jet urinal is installed,
a short run of horizontal soil pipe should
be placed between-the fitting on the .
vertical soil pipe and the fixture, as =
shown in figure 77. The siphon flugh~
ing action will be more efficient in .

< CAST IRON SOIL PIPE

" operation when the fixture trap does not —_—
discharge directly into a vertical soil . L= . . crE—0988
pipe. |
’ Figure 77. Vent and Drain for Single . |
Some plumbing codes will permit " Siphon-Jet Urinal - CL
venting of as many as eight urinals into a ) -
one circuit vent. Individual or dual > o

venting into a circuit vent is the practice
retommended for wall-hung urinals. -
This practice could prevent many stop-

Circuit venting of pedestal type
urinals, like the one shown in figure
78, is permitted when the urinals
discharge directly into a horizontal soil

pipe. .

DRAINS AND VENTS

The plumber, should consult the ,. :
blueprint or working drawing to deter- Figure 78. Pedestal Type Urinal
mine where to locate the urinal before - , ’ . *
roughing~in 8ail and vent lines. The plumber will also need to consult the manufac-
turer's rough-in specifications for the éxact installation. m®asurements.

Figure 79 shé"%mm@ﬁag%%syghﬁn gpecification sheet for an integral
trap wall hung urinal., Notice the n must be positioned exactly.as indicated by the . © s
rough-in specifications to insure that lip 'of the urinal will be at the proper height. A ’
There i3 no flexibility in the measurement sincé the urinal has an integral trap. -




-, For urinals hdving external traps,
some variation in measurement is-
permissible due to the length of the tail-
piece or the type of trap to be used.

Cast-iron soil pipe can be used for
fabricating the soil line to a,urinal. The
pipe and fittings are installed before the
vent lines. The joints are calked with
oakum and lead to make a gastight and

-watertight seal. All soil lines are
ingtalled with a fall of 1/4 inch to the '~
foot.

The vent lines may be fabricated
from galvanjzed pipe and drainage type
fittings.- All horizontal veat and drainage
lines should be installed with a fall of
1/4 inch to the foot so that moisture can

resistance to flow.,

installed vertically or horizontally.

SUMMARY

urinals should be dual-vented to the circuit.

QUESTIONS c N

Y

o - galvanized pipe and fittings ?

type?
55
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Figure 79. Manufacturer's Rough-in
Specifica.tion Sheet for a Wall Hung Urinal

drain by gravity flow into a stack or soil pipe. Dramage fittings are used rather than
straight fittings because the inlets of the drainage fittings are tapped with a pitch of '1/4
inch to the foot. This 1/4 inch fall will automatically give the horizontal lines the
required drainage pjtch, also because they are recessed, the drainage line offers little

Piping rm}%t be properly supported to prevent fracture of the piping due to con-
/ traction, expansion, and vibration. Piping will be supported at different intervals;
this spacing depends on the constructioa of the piping, its use, and whether it is

¢

AH pipes or nipples, which are installed to accommodate the urinal traps should
be of sufficient Iength o allow connection of the trap aftier the finished wall is installed.

Cast~iron pipe and f1tt1ngs can be used for constructmg the soil piping for urinals.
Galvanized pipe may be used for venting. Urinals should be individually vented when
possible to lessen the possibility of stoppages in the soil lines. Batteries of wash-
. down type wall urinals should be individually vented into a circuit while siphon-jet

All soil and vent piping is installed with

a fall of 1/4 inch to the foot to insure proper drainage. All trap connections which
extend through a wall must be of sufficient length for connecting the trap after the |
finished wall is installed. A backing board for wall hung type urinals should be installed
into the building framework at the time the rough-in piping is installed.

- 1. Why are cast-1ron pipe and fittings recommended for urinal drainage lines over

2. Why is the s1phon-1 et urinal considered to be more sanitary than awashdg;n




What is the minimum 8ize soil pipe used to drain a urinal ?

How is the opening_for a urinal drain located ?

W

When installing soil pipe Jor- a urinal, what is the required fall per foot?

(=2 T 3]

Name two types of flushing actions for urinals.

-

Name four types of urinai}s‘;',
What type of venting system should a series of siphon-jet urinals have ?
9. What is the maximum number of fixtures on one circuit vent ?

10. What type of pipe can be used for a urinal vent ?

REFERENCES -

. 1, AFM'85-20, Plumbing

2. National Plumbing Code Handbook, Vincent T. Manas

2
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ROUGH-IN FOR SHOWERS AND TUB DRAINS

" OBJECTIVE

o~

The ob]ectlve of th1s study guide is to assist you in 1dent1fy1ng procedures and
materials used in shower and tub drain rough-ms.

INTRODUCTION

_ The installation of waste branches for draining bathtubs and showers is very
similar to installing the waste branches for other fixtures. Quality workmanship is
necessary to insure proper operation of the drains with a minimum of maintenance. .
The trap is included in the rough-in plumbing for a tub or shower and the type of trap
used will partially deterrmne the design of the vent pipiag. -

SHOWER AND TUB DRAIN CONSTRUCTION .

Don't guess or redegign engineering plang. Follow the manufacturer's rough-in
,speclﬁca.tlons when mstallmg fixtures.. These specifications contain exact measure-
ments for piping for the ji.xture to’be installed.

For the sake of familiarity, the following illustratlons, figures 80, 81 82, and
83 show four shower mstalla.tlons .

Waste 11nes are normally loca.ted below the floor of the shower and discha.rge into

stacks, :

/,~

When a single shower stall is to be mstalled, the rough-in waste pipe should be a
minimum of 2 inches in diameter. A:shower room, with a gang of shower heads such
as those used in the Air Force bulldings where personnel are quartered, will require
a wagte pipe of three or four inches in diameter. This will handle the high volume of
flow during peak periods of uge, .

4




Figure 80. Recessed Shower
(Single Drain)
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Figure 82. "Cabinet Shower
(Single Drain)

Y

-
Rkt

-

Figure 83. Tub and Shower
Co\mbiﬁnatiqn (Single Drain)
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The most important requirement in a shower installation is the absolute water-
proofing of the walls and floors. Walls are less of a problem than floors since they are:
subject only to the splashing of water. Careful installatiod of tile or other impervious

. material with waterproof cement, generally suffices to prov\lde a waterproof wall

installation. !

In the installation of the flo%r, it is necessary to provide a waterproof subbase .
under the shower floor. Water standing on the floor can gradually seep through it and
cause leaks. Figure 84 shows the installation of one type of shower drain. This drain
is constructed with a lead pan under the
shower floor £o guard against water
seepage. When installing a shower |
drain of this type, the general cutline of
the shower stall should be roughed ig to
provide a solid base of subflooring or
plywood on which the lead shower pan

* will rest. This wood flooring is abso-
lutely necessary since the lead pan is
soft and pliable. If it i8 not supported °
properly, it will sag under the weight
of the tile or other shower floor material,
thereby causing a leak.

. The lead pan is constructed by using
a solid sheet of lead appreximately six ~.
to eight inches larger than the size of-
the shower floor and bending up the edges
at right angles to the desired height. ‘A
hole is cut in the locatjon of the shower
drain and the shower pan is lowered
into place. It should rest firmly on the
seepage flange of the shower drain. ’ -
Coat the inside of the shower pan with Figure 84. A Shower Drain Showing
asphaltum. Paint the pgrtion of the o ’ Lead Pan
"lead shower pan urder the top of the flange ) '
with pipe-joint compound and place a thin layer of putty on it. Place the upper flange
on top of the lower flange and screw them together forming a watertight joint l_)etweer;t
the showér waste and the shower pan. Screw the strainer portion of the shower drain -
.-down into the flanges to the desired height of tiling. . The installation is completed by
laying cement in the shower pan and finishing the floor. ) ,

*

Shower drain traps seldom cause trouble.. They normally have relatively
clear water flowing through them. The only major problem is the removing of hair
which is usually caught by the'strainer. .

P :

" . Shower drain and floor drain systems are very similar in design and construc-
tion. Floor and wail prgp_a.ration is the same. The floor drain and trap are the only

items that may djffer.

- Another fixture requiring a floor dram is the bathtub. The bathtub, having a
shower in combination with it, becomes the shower basé¢ and requires no special floor
preparation. The tub drain and ¢ ap connections may differ somewhat.

N ¢ 59 .
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. As wasdointed out earlier in this text, the w=s2e rugh-in must comply with the
- manufactuf®'s rough-in specification for the iotrs -0 fastalled. The follovwiag - .
illustration depicts good reason for following s; *: .2 -~ - especialiy where bathtubs
are used in combjnation with showers. ~ y
L, . |
* " I ) # . - - -~ . = .
Noice that one bathtub has the drain on “Ze "2f-1an< side (figure 89), while the . .
othér has the drain on the right-hand'side (iigure 83). L.
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' Figt;re 85. ﬁecessed Type Bathtub
LY A
’
Qo -
~ERIC

g o B . .



Figure 86. Corner-Type Bathtub

Waste lines for bathtubs are
normally located below the floor level.
In-small residential bathrooms, the
waste lines and fixtures are placed to’

insure use of common:pipes and vents _
(see figure 87). The rough-in plumbing .

daes not include the tub overflow and
drain as shown in figure 87. Rather,
it is attached to the tub when it is set
(installed). The drum trap or P-trap
would be installed with the rough-in as
shown in figure 87. The minimum size

waste pipe for a bathtub is 1 1/2-inches.

It is not necessary to increase the pipe
size if a shower head is installed over
" the tub. -

e .

Figure 87. Rough-In Plumbing.
for Small Bathroom
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PURPOSE AND TYPES OF DRAINAGE TRAPS

There are two types of traps used for bathtub and shower installations. They are
the P-trap and the drum trap. The P-trap is shown in figure 88. A drum trap is shown
in figure 89. When the P-trap is used, the waste pipe must be vented on the outlet side
of the trap. The vent should be positioned as close tq the trap as practical. An
acceptable vent is shown in figure 90, ;

OUTLET

(0

INLET

\""/ ’ OUTLET

CLEANOUT PLUG

P-TRAP '

*

Figure 88. Bathtub P-Trap Figufe 89. Drum Trap

Z3

WASTE BRANCH

1

Figure 90. Venting a P-Trap for a Bath

Cast-irori pipe and fittings are used when piping is run.under a concrete floor. ’

‘-‘-.
If the trap cannot be vented, or is wet-vented through another fixture, the drum '
trap should be used. The drum trap holds a larger yolume of water than does the P-
trap. Because of this, it is used where siphonage may be problem. Figure 91 ghows

a drum trap wet-vented through the lavatory drain. .
O [
A drum trap must be installed even with the floor.
which allows quick cleaning. 62

It is constructed in a manner

215




Care must be taken when roughing-in the drain system. Allow for prdper place-
ment of the drum trdp, the tub overflow and drain (Sometimes called the ""waste and
overflow"), as well as the drain system. If specifications are not followed carefully,
much of the orlgmal work will have to be reaccomplished to set the bathtub.

Both the pipe and {ittings of the .
waste system may be constructed with
cast-iron, copper, plastic, and galva~-
nized steel. Changes in pipe sizes are
made with,reducing fittings. HoweveT,
the pipe between the trap and point of
dischgrge cannot be reduced. Slip joints
are permitted only in the trap seal or the
inlet side of the trap. '"Tucker' or hub .
drainage fittings are used for unions
with dry vents. Recessed fittings should
be used with screwed connections,

«  Waste pipes.from bathtubs usually

discharge into the stack. In small

residences, where the'bath fixtures are

grouped in a small room, the waste Figure 91. Drum Trap Wet-Vented
pipe may di charge into the closet bend through Lavatory Waste Piping !
as illust in figure 92. The fixture ’ -
traps may then be back-vented #nto the

stack vent. , < STACK

All waste.and horizontal vent lines
for showers and tubs should be inst
with a fall of 1/4 inch to the foot. Waste -
lines 3.inches in diameter or larger
which serve shower may be installed
with'a patch of 1/8 inch to the foot.

PIPE SUPPORT METHODS

. The horizontal waste lines must be

supported. They are supported by the ) P
building framework or by use of metal CLOSET BEND
hangers. Metal hangers should be made WASTE PIPE
of the same metal that the pipes are
made of. This reduces the possibility of Figure 92. Discharging Bathtub and
corrosion. Special note should be made . Shower Waste into Closet Bend
of the drum trap. It is heavy and - :

‘requires hangers'close to it. When installing: hangers, be careful to maintain the

" proper drop of the waste system. .

v

" SUMMARY ..

Installation of bathtubs should bé in accordance with manufacturer's specifications.
Tubs are identified by the location of the drain and style. Showers have four classifi-
cations; recessed metal cabinet, gang, and tub/shower combinations. A prime

) 63 s
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problem mthe constructxon of showers in mamtaxmng a mmstureproof seal m,the fidors.
and walls._Drainage traps used for bathtubs and showers are P-traps and drum traps. .
The trap is installed as part of the rough-in plumbmg Drum traps are used when dry ,

venting is not practical. The P-trap ig preferred when venting and space permit. All :
horizontal waste pipes reguire support. A hanger is required near the drum trap and .
hangers niust maintain a proper drop (slope) within the waste system. «

©
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QUESTIONS ’

—-—

1. What are the four basic types of showers?

~ -
_ 2. What is the minimum size pipe used to drain a bathtub? . "
3. @thich side of the trap is the vent line connected? r »} | n
4. What is the minimum 51ze pipe used to drain an md1v1dua], shower Stall?
<,
" 5. When would a drum trap be used? ?
iRv)
6. Whenis a slip joint permitted?  } : ) — é
-~ N k . @ - c
\ 7. Where is a tucker fitting used? .
- . W 4, N -
87 What type offitting can be used in the bathtub drain? * -5
9. .Of what material can the waste ,brgnéh be constructed? —
10. Why should the drum trap be supported? *
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ROUGH-IN FOR WATER CLOSET DRAINS _

OBJECTIVE

The purpose of this study guide is to assist you in identifying the methods, proce-
dures, and materials used in roughing in water closet vent and drain systems.

INTRODUCTION . *

’ ~

There are many different kindS of water closets. Some are better than others.
Regardless of type of water closet, the rough~in must be accomplished in accordance
with tie manufacturer's rough-in specifications. The drain and_ vent system must
always comply with the plumbing codes. ~

, ) TYPES OF WATER CLOSETS

L

Water closets are available in a varie§§ of colors and designs. They are all
\# designed to fulfill the’ same function. Figures 93 and 94 illustrate two types of water
closets. Vent and drain systems will vary depending on where the water closets are
located and the number installed. . ‘
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Figure 93, Floor-Mounted Water Gloset Figure 94. ngl-Mounted Water Closet

—

DRAIN'AND VENT.SYSTEM INS"I‘ALLATION

. '_’ ‘ - ’

Drain Systems S : .
Copper ind plastic can be'used in construction of drainage systems. A complete

selection of copper and plastic fittings#are available for use with soil piping. The use
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‘of these materials eliminate the need for heavy tools ‘and equipment requir;ad for
thredided pipe or cast-iron assembly. : .

Floor-mounted water closets are installed on a flanged collar which attached to a
closet bend. Closet bends are availdble in low and high neck designs and with right,
left, top or heel tappings (see figure 95). )

Closet bends are used to connect'the water closet to the drain system,

»

" LOW NECK-HUB TYPE

HIGH NECK-HEEL TAP LOW NECK-THREADED

STRAIGHT CONNECTJON ’
o sroe ALK} : LOW NECK-OUTSIDE CALK

Figure 95. Types of Closet Bends

- Wall-mounted water closets require a special fitting and mounting bracket. The
bracket is called a chair carrier and supports both the water closet and the fitting - _
.. within the walls. Figure 96 and 97 illustrates two types-of chair carriers and fittings.
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y - Figure 96.. Chair Carrier (Vertical)
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. Figure 97. Chair Carriers (H:)rizontal)>
The fla:nged collar. used in conj unction with the floor-mounted water closet can be
referred to as a flanged collar, closet bend collar, floor flange, or closet flange.” The
flange provides the means for securing the water closet to the floor and the means for a
.gas- and watertight seal between the water closet and closet bend. See figure 98. -
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THREADED FOR CALKING . FOR CALKING

OYER 4 PIPE INTO HUB

Figure 98. Closet Bend Collars

Vent éy'stems

Sbme plumbing sﬁrstems are laid ~ out so that the closet bend will ciischa.rge

directly into.the soil stack. If installed in this manner, no additional venting is
necesgary. ‘See figure 99,
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Figure' 99. Single Water Closet Installation
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Whenever 2 i;attery of water closets are to discharge into a horizontal soil pipe,
they may be vented as shown in figure 100 or figure 101. -

~
~ '

The maximum amount of fixturés allowed in one battery.is eight.

q s ’ '
’ CIACUIT VENT ) L ¢ >
= 1 W S T :F = “‘li -

\ WALL
/

MAIN . )
! . J~vent
CLOSET N . A 7
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H 2‘2 FLOOR SOiL M \\

& PIPE R R
% = ‘

SS~MAIN VENT

il ] :
STACK . ) - .. CXE-103 . h
Figure 100. Battery of Fixtures Figure 101. Circuit Vent for Battery
Individually Vented In A Circuit of V_Jai:er ‘Closets N

2

Wall-mounted wer closets may also be instailed in'batteries. Codes specify the '
_\n‘ynber of water closets that may be installed on any single drain system. ST

Regardless of the number of water closets installed, the system rpust“bg gente& to )
function properly.. Pipe sizing and vent design is regulated by plumbing codes in * -
accordance with the number of fixtures to be-vented. . ¢ .

SUMMARY - BRI -, \ - ]

The location of the water closets in a structure, as a rule, will govern the location . -
of the soil stack. No additional venting is required when the cﬁose‘t bend discharges . oo
directly into a soil stack. A closet flange is attached to the closet bend so the floor- - :
mounted water closet may be secured in place. A chair carrier is used to support both

the wall-mounted water closet and fitting connecting the watet closet to the drain system.

[

Codes regulate the number of water olosets connected in batteries as well as pipe -
" sizing for both drain and vent systems. : :
'QUESTIONS . o L

’

' 1. What is the baéic difference between the water closets mentioned in the text? ,

. ’

2. How many water closets can he installed in a battery? / 3

+ 3. What is the fitting called that is used to connect the floor-mountedswater closet to
the closet bend? ~ . L
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" 1.~ AFM 85-20, Plumbing o

_.3. National Plumbing Code

P

4, Whatis the purpose of a chair carrier? ’ - ~

o

" What determines the type of vent and drain system used on water'.closets?.
" What are some of-the advantages of using copper and plastic?

When is.it not necessary to install additional vents fqr water closets?
o~ ‘ e (%

List two types of chair carriers.

e © I o o

What determines the size drain to be installed for a water closet ?

\
10. Why must the water closet be vented ?
‘. .

REFERENCES
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2. AFR 127-101, Ground Accident Prevention Eandbook
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TESTING DRAINAGE SYSTEMS ) .

OBJ ECTIVE -

The objective of this study guide is to help you learn the procedures for testing a
plumbing drain and vent system and the methods for .locating and repairing lea.ks in the
~ system.,

o

INTRODUCTION

Waste and vent systems are usually installed in walls, ceilings, under floors, or
buried in a trench or in the ground; therefor&, they must be tested to see if they leak
before the carpenter conceals’ them or before ba.ckﬁmng the trench

" TESTING SOIL PIPE ASSEMBLIES

All new plumbing work and such portions of existing systems as may be affected
by new Work or any changes-will be inspected to insure that all the connections are

water-, air-, or gastight. - - _ L

There are four methodsxof testmg waste systems water, air, peppermint, and
.smoke. . .

Water Test

The water test will be applied to the drainage system either in its entirety or in
sections. If applied to the entire'system, all openings in the piping will be tightly
closed, except for the highest openLn_gL and the system filled with water to the 2 point of

overﬂow. If thé system is tested in sections each opening shouid Be tightly plugged
except the highest opening in the section under test, and each section $hould be filled
with water. But no section should be tested with less than a‘10-foot head of water. -~

F1gure 102 illustrates a test plug which is expanded to seal the pipe by tightening .
a wingnut. Figure 103 mustrates a test plug which is expanded by a ratchet device. Lo

RATCHET RN

/resr PLUG
R
RUBBER ~  patCHET

WIRG NUT

SPREADER

_ RUBBER SPREADER

“ TEST TEE

Figure 102. Test Plug ' Figure 103. Test Plug with Ratchet
N 71 Handle -

« .
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After all the openings have been plugged, fill the system through the highest point
with water and allow it to stand for 12 to 24 hours. This allows time for the oakum in
the joints to swell and form a watertight seal. After the soaking period, refill the .
system with water for the testing period. The system must hold this water for 30
minutes without dropping more than 4 inches. : :

In testing a section of the system not having t'he roof vent insfalled, install a
vertical terhporary vent 10-feet long to perform the test. . .

When testing a multistory building system, the maximum amount of height that can
be tested at a time is five stories. The water pressures caused by a greater height
might force the test plugsout of the test tee or separai:\e the joints.

. In those parts of the country where temperatures normally drop below 32°F, no
water test should be performed during the months of freezing weather, Even ifthe .
tests are completed before the temperature goes below freezing and then the.
temperature drops, there is a possibility of the oakum being saturated with water and

the pipe cracking at the hub. . , R
. .

est . : MERCURY
Air Test : COLUMN GAGE

Some job specifications require fle
" system to be air tested. To perform the
air test, plug all.outlets including the vent
through the roof. Attach an air com-, : AIR PUMP
pressor testing apparatus, as illustrated - .
.in figure 104, to.any suitable opening
and-after checking to see that all openings
o are sealed off, force air into thé system
o -“~utilthere-is= uniform gaugepressure-of
5 pounds per square inch (psi) or suffi-
cient to balance 4 column of mercury
10 inches in height. The prliessure should
hold steady, without adding any -additional

air for a period of at least 15 minutes. e < PIPE
. . {{lop UNDER TEST

If the pressure drops, apply soapy
water to the suspected leaking area.. A Figure 104.
leak can be detected by bubbles where the .
solutéon is applied. ’ 1
. x )
- @ One-advantage-of the air test over the water test is that the air test gives a uniform

T - pressure over the entire system, whereas in the water test the greatest pressure is at
the lowest point. Another advartage is that the air test can be performed when freez-

ing weather prevents the use of water.

The Air Test

An“ air test is Somewhat mbre rigid than a water test, as it is more difficult to
find the leaks unless soap and water are used at the joints, or some odor is inj ected

into the _pumped air.

“y
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Smoke Test
< . ©
The water or air test is normally used in testing new work. Old work which has
been repaired or modified is usually tested with smoke. To perform the smoke test, ~
close all the openings and force smoke into the system with a smoke machine see
figure 105. using 1/2 pound of pressure.

When testing an old éystem, be sure that all of the fixture traps are sealed with
- , . water to prevent smoke from escaping into the building.

The inspector who is to check for
- leaks should not enter the area where the
) smoke machine is operating. This is to
prevent his becoming accustomed to the "PLACE OILY WASTE IN
odor of smoke so he can locate the leaks MACHINE AND IGNITE

easier. _ .

PIPE
_ : AIR PUMP *  UNDER TEST
Peppermint Test .

To make a peppermint test, make
certain all traps are filled with water.
Pour 2 ounces of oil of peppermint down
each vent pipe that extends through the
roof. If the building is over five stories
high, add an additional ounce of pepper:-
mint for each five stories to be tested.
After pouring the peppermint, add 5 |

N NG

= gallons of boiling'water and close the vent % Figure 105. The Smoke Test
o prevent the peppermint odor from i X
— e - em— — -~ -B8CAPING. -~ S e S S

« . . .
As with the smoke test, the inspector should remain away from the area until the

test is prepared sc that he can locate the leaks.

*

REPAIRING LEAKS

If a leak is found in the system by using one of the tests outlined, usually it is
from a faulty lead joint. To repair, recalk the lead with an inside iron and then an
outside calking iron as when making the original joint. Most leaks can be repaired by

* . this.recalking process. If the leak persists, remove all lead and oakum and

reaccomplish the joint. .
Use a pick-m;t iron, as shown in ﬁg\'u:e 106. to remove the lead and oakum.
O
P -
73 )
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Figure 106. Pick-Out Iron

CAUTION: Be sure to lower. the water in the system below the Jomt before

attempting to make the repair.’ Do not.apply heat to melt the lead in the

joint because the moisture in the oakum. may cause the lead to pop out and

injure you. i

-

After removing the lead and oakum from the joint, dry it out by applying heat
before attempting to_replace the oakum and lead. Never attempt to repair a fitting
by welding" or brazmg--replace it.

- A special joiit is a.vailable for
replacing a joint in a run without replac-
ing the whole run. This joint, shown in Lk
figure 107, is called‘an msertabIe
- (Sisson) Jomt

EXTRA DEEP HUB

R ™l
.

»
e

The spigot end of the insertable joint. >

is calked and leadéd into the bell end of C
a length of pipe that has-been shortened. .
Notice that the hub on the insertable
joint is extra deep.. This depth allows - .
the last section of pipe to.be lowered
. into the deep hub and then be raised into.

place. The procedure for replacing a

section of pipe.is shown.in figure 108. . S I

‘Figure 107. Ingertable (Sisson) Joint

¥ .

When leaks are detected in concealed threaded waste and vent pipeé joints, it is -
usually necessary to remove and reinstall the piping. Never attempt to stop a leak in a
threaded connection by tightening the pipe. You may stop the leak at that joint but you
may loosen another connection and cause a leak there. .The only way to correctly repair
a leaking joint is to cut the pipe and install a tucker fitting. Also, do not’try to stop a
leak by smearing or painting the outside of the joint with a resin compound or paint.

This may stop the leak temporarily but it will leak again later. .

o
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Figure 108. Replacing Pipe by Using an Insértable Joint

The final joint is made with a tucker comxectiaf. A tucker connection is sithilar
to the insertable joint except that the spigot-end has threads so that one end can be'a
screwed joint and the other end, a calked joint. Never use pipe unions to repair leaks
in waste or vent piping because they will vibrate loose, .

During the test inspect and install-or repla.ce all bracing or hangers that may.
have been removed to perform the test. ,

Waldd A .
WU L ns

A plumbmg system should be tested in sections before they are concea.led so that
repairs can be made easily. There are four methods of testing: wa.ter, air, smoke,
and peppermiint. To make-these tests, all openings must be sealed. Special test
plugs are manuiactured for this use.

Recalk a leaking lead joint. If it camnot be repaired by recalking, remove the '
lead and oakum and reaccomplish the joint.

Be sure there is no water in the joint when pouring hot lead as it will pop out and
burn nea.rby personnel.

+

]

To eliminate removing the complete piping system, mstall an msertable joint .or
a-tucker connection when replacing ‘a section.

!
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QUESTIONS
. . r—
1. What are four methods used in testing waste plumbing systems ? )
2. Why is a smoke or peppermint test used for the final testing of a waste system T _ -
rather than a water test? o T~ T
. . }) . \“:
3. How are.leaks located when the air test is used? .
4, What advantages does the air or peppermint test have oyer,a water. test for a.
waste system? . -
5. What determines the type and number of tests which must be made? . -
6. What.is the purpose of the soaking period when making a test? '
7. What precautions should be taken when pouring molten lead into a joint-after a.
water test has been made? '
8. When is it necessary to use a Tucker connection or an insertable Joint to repair - v
leaks ? - .
9.’ How'are leaks located when using a smoke or peppermint test? A ~ : .
. * . ’f‘
| 10. What precautions should ‘be observed when removing a calked joint from a system ) "'
_for repair ? ) ‘ ‘ _ R
ST e — A
. . REFERENCES . X . . 7 - 4
1. AFM 88-8, Chapter 4, Plumbing f
2.. AFM 85-20, Plumbing , - e
—
s
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oo Department: of Civil Englneering Training . WB 3ABR55235-II-1-P1
e e sheppard AFB,«Texas ‘ 1 November 1974 . &
, - + '\n - \ . ' et tﬁ{i‘ - )
) , : : BUILDING DRAINS ~ T
OB.JECTIVES . L, o S R
When you. ha.ve completed this workbook you will be able to: P
) K 1, Identify the material uged for a building drain. ,
. . 2. Draw a building drain using symbols. . - " :
- * 3. Make a complete bill of materials for a building drain .
o 4," Measure and mark cast-iron pipe. : ' , .
' EQUIPMENT , e BASISOFISSUE . ,
SG 3ABR55235-11-1 : r 1/stadent - &>/
WB 3ABR55235-11-1~P1 1/student '
Cast-iron Pipe - 1/student
Booth area : 1/student X
Toolboxes 1/student
PROCEDURE o -
- L .+ Mission1 o ' L
‘ Referring to the training display pointéd out by the instructor, *identify the .
P *  material used for the building drain - T
i 1. \
"2, |
4 3 = “ .
4, '
5 ! "o v SR
6. . S
. . , PR
. ( —
~y ‘ "
. A \ - \
‘ . B < !
A’ ' 1




Mission 2

\ ~
Using the drawing that applies for your booth area and the pr /per symbols draw -
- the,bﬁlding“dnaln ........ e .
LN - TTT TS T e o e e e e ..
g : '
WATER CLOSET LAVATORY URINAL || SHOWER
, o » - i
k= =) ) o . ?‘
OO o O ~
= 4
g
‘ ) 7 _ oxe—om - ¥
Figare'l. Booth Area Room 37 .
} - \ R .
s
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“‘Mission 3

From the system drawn in Mission 2, make a complete biil éf-;naterial.

Y

L

—
v - ©
_ Mission 4 >
C~ast-iron pipe is measured from 'th_i . ‘ of the'
tothe: - ." end. - *
Fittings are measured from the back oi the " to the
ﬂ , or from the centerline to the . end.-

_Using a measuring tape or rule, measure and ‘mark a pipe IAW ‘instructions given
by the instructor. - ‘

e —— e -

’
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CUTTING AND FABRICATING FOUR-INCH CAST-IRON PIPE
B ' , D -
i eeiw - . .. OBJECTIVES . e .
= \ “Whenyou-have-completed-this-workbook you will be abléto: . > . w__h_';, . N
. 1. _Cut cast-iron pipe using a hamier and chisel. * '
2. Cut cast-iron pipe using a snap cutter. _ '
- 3. Cut cast-iron pipe using a hacksaw and an adjustable wrench.
4. Handle compressed gas containers safely. ’
. 1 o . 5. Assemble and operate plumber's furnace.
* 6. Assemble and pour a horizontal joint.
b
T ‘ 7. Construct a building drain. A ‘
EQUIPMENT . - BASIS OF ISSUE
SG 3ABR55235-11-1 - 1/student~
WB 3A,BR55235-II- 1-p2 - 1/student
Plumber's Tool Kit 1/2 students
AN : Plumber's Furnace . 1/2 students
. Safety Equipment. . 1/student
* -, Training Display ) 1/class .
, Compressed Gas Cylinder ) . 1/6 students . ‘
U e PROCEDURES :
: Mission 1 2 g
; . 1. The oldest method of cutting cast-iron pipe is a
‘ - : anda ‘ . ) .
. 2. When working outside, a mound of : is used to support
. the pipe. , . . ‘
3. Using a haminer and chisel and the piece of cast-iron pipe from project 4, cut
‘ the pipe on the mark. ‘
By o™
5
~—

236
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Mission2 - _ i
1.", What saféty ximis’u;e must be taken when cutting cast;-irdn“ pipe-using-a snmap. - M ek
) ~ cutter? . o , ' ' -\
2. Which direction must the adjustment screw be turned when fasten;g the chain on
a ;nap cutter? s ’
3. Cut cast-iron pipe using a snap cutter. )
Mission 3 o
1. When would'a hac‘ksaw and adjustable jaw wrench be used !:o cut cast iron? i}
2. How is the p.ipe secured usin‘g. the above nieﬂlod to cut cast-iron pipe? —_ ‘

3. How deep should the pipe be scored with a hacksaw ?
4. Cut cast-iron pipe using a hacksaw and adjustable jaw wrench.
‘Mission 4 . : L o

‘1.  Which gas cannot be transported in a horizontal position?

2. What are some of thie hazards pertaining-to gas cylinders ?

P

= [




3. 'What are sdme of the safety hazards that are used when storing gases?. o T ‘.:j
.,v -
, B *
Do ) . .
X 7 »
' . Missgion 5
. — ——1.— What safety precautions must be practiced when lighting a i)lumber's furnace? - --
k] : - .
\ -
\
L]
. 2. What is the name of the item used to hold lead when it is being melted ? ..
. ' ‘ t
\ 3. Assemble and operate the plumber's furnace. ‘ o .
SO ) - . Mission 6 )
' 1, What tool is used to stuff cakum in a bell-and-gpigot joint?
2, What tool is used td pack the oalum tight in the joint? ‘
‘ . ‘ A ~ g n
3. How much lead should be in the joint? _ ,
B 4,  What tool is necessa_r); to pour a horizontal joint? S )
- ', 7 5. _Assemble and pour a horizontal joint. ° ) - Cy -
% oot V
P <
! ‘4 7 . «
: r 1 ~ .
‘ N T i v
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T T " Mission 7
1. Howmany4 X 2 combo's will be in your booth area? .
o : ~\S
2. How many 4" combo's ‘will be used in your booth area?
. 3. How many joints, will have o be made in your building.drain?
. “’ :F‘\
4. Assemble your building drain usingk’the working drawing for );our booth area. "
, .
. i
-,
3
o e, - Fy -
\ -~ . -
- . .' ~
T ST ’ - B N L
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OBJECTIVE

COMPONENTS OF BUILDING DRAINS AND VENT SY. S’I‘EMS

WB 3ABR55235-I1-2-P1

>
s -

E?3

”0 -

This project will aid you in Iea.rning to identify the major compments of drain,

‘vent, - and stack systems.
EQUIPMENT AND SUPPLIES

WB 3ABRS55235-11-2-P1
Pencil

Identify the numbered portions of thé drainage system illustrated below.

w~

-

-* BASIS OF ISSUE

Misgsion 1

%
1/student
1/student

L

CXE-483
ot

. 2 ‘
‘\_/ . Q =@.‘-‘:::: 5 | R irs.’:.:".
[ ) 1]
Lazosszzes: : i
¥ ‘ v 35 ::f';-" =
‘ : T .0 &9 ¢ G, 0. .
,“3 1) |
e D : £ I
10
Figure 3. Drainage System
i. (3
2, ) 8. -
! 3,' ' 90»
4. 10.
\ 5- * 11'
* 6. g 12'
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N < &5@7
Mission 2. . ™
<, A —
: - Identify the-components. . the vent. and.drainage system in figure 4 by placing the . L
g correct letter by its name in the blanks below. T S =
.
;’ /'\ PRt
E F;ig'ure 4. Vent and Drainage System
1. Secondary (optional) stack
2, Combination-wye-and-1/8th-bend - - e
3. Closet flange ' -

! 4, .Soil stack I . i .

5. P-trap ‘

: 6. Tapped vent tee - ' ‘ .

3 ' ‘ ‘ :

X 7. Roof flashing - ‘ (
!;.’, °
" 10 .
}‘ ‘ N R
: : N\ .




WB 3ABR55235-1-2-P2 °

R FABRICATING VENTS AND STACKS
OBJECTIVE o '
" "rhig project will give you practical experience fabri‘éatir;g Vents and stacks.
STANDARD OF PERFORMANCE

)

All completed work must comply with the standards in AFM 85-20. '

EQUIPMENT AND SUPPLIES . , . BASIS OF ISSUE
SG SABR55235-11-2 *1/student
WB 3ABR55235-11-2-P2 . 1/student
Toolkit . ) { 1/2 students
Shop tools 1/2 students

Pipe and Fittings

i

. Mission 1 .
TYPICAL PLUMBING VENT SYSTEM
1. Using figure 5, make ;4 sketch of a typical plumbing vent systeu&

2. Name the major component parts of a typical plumbing vent system.

s ‘ 11
' '

i - )
B ‘ T
- ﬁ. ,/ 1 -
\ i : W/C Kt N‘ \;
2 LAV, SINK ~
50 o




; o -4. Missioqz

‘x, - a “ . ) 5 :
e . . i 2 < N ' -
. ¥ The two difierent methods of calld.ng a joint are ' ' ' "
: ' and B . : > /
2. The ‘ calked -method must be used if the joint to be calked is under

water or heating devices cannot be used.
~ 3. Which method oi joining cast~iron soil pipe depends on the displacement of the.
rubber gasket for a leakproof joint? L

4. No-hub joints use a one-piece ' ard a

shield and retaining clamps. These clamps are fastened by using

an . pound wrench. The desired degree of. tightness

is not less than ) nor more than inch-pounds. Space

inside of the gasket where the fittings or pipe ends meet measure inch;

_ therefore, when fabricating a system with no-hub, you must © this
" measurement for each connection. - .

~ .

Mission 3

' 1 " Select the drawing below for the building drain in the classroom and prepare a

= working drawihg- ofthe- suﬂ'stazrk'alrd"stack Cvent e

I K 1 \K\ \‘K\ ‘\
L llllllrl 7 7 7 7 7 N}
I T 11 RM'S 35 8 37
A 3
‘ K CKE-- 101 \
12
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-

“’:&

%‘

2. M ﬁé a list of materials for a main vent stack in the booth area.

-

, -

a. ) ' -

P

b,

.,

c.

WY A A e
7

”do

O

Select the required pipe and fittings t0‘consi':ruct 2 majn vent stack in the booth '
"area. , N T

N
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- ’ ‘
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16 SN N GRADINGPIPE * ; . - - ° . - * S
’ . ' N .- ‘;,’ P L0 7 v T
- . N “ i . PO - B
e QBJECTIVE : » 0 T, / : ~ . .
R T R Coh - N

v .Thfs workbook is designed td give you practical experience using a‘spirit levelto p ‘ A
grade awent a.nd ghck system. ) ’ . ) - . ~
-+, STANDARD OFy ERFOfEWANCE s = o o

Y
-

: Aufcompleted work mG‘at cdbaply with the standards in AFH 85-20 AN &

MENTANDSUPPLIEQ A "BASISOFISSUE_ .

Tookkit . - - S S TN 1/2 students - .
Special Tools- . 1/2 students o oo
Shop Tools =~ ' o 1/2 students i . T
Pipe and f‘-ittings ool . , ‘

. o . Missionl . - . -
. ’ .’ ] . ¢

~ ) R ‘} S - 1) . . ' P
' GRADEAVENTANDSTACK _ .\/ ‘ T
i, : Place i leyel on one side of the installed. vent: stgck. \ . SR T

2 Poaition the ipe 80 that the bubble is in the center of the marking on.the level. '},*, oL
5. Block the pl£ ‘

7, LY .

in position. - - ,:,;“* - e ‘

)‘ AN > ’ .
-4, Place the level in a position ippro:dmately 1/4 around tb,eﬁpipe ’ o < S, RN

5. Repeatstepac : . o ‘ Coen
M~ . ’ . b ’ L ‘ e . ) - o » ‘
6+ Repeatstep3. = ' J ' .0 SR

7. Check the first alignment and realign if necessary. - - . el -
8.  Check the ‘second 'alignment and reahgn if necessary. »’ S ‘ 7 .
9. Repeat steps 7 and 8'uatil the pipe is aligned vertically.” = e T
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. ATTACHING PIPE TO BUILDING STRUCTURE

OBJECTIVE .

The workbook will a.id you in learning where add how to attach pipe to a buﬂding
i structure. ,

STANDARD OF PERFORMANCE
~ All work must corhply with the standards in AFM 85%-20
EQUIPMENT AND'SUPPLIES ' -. BASIS OF ISSUE

SG 3ABR55235-11-2 . ) ' 1/student
WB 3ABR55235-11-2-P4 : 1/student
Toolkit 1/2 gtudents
Pipe and Fittings

Nails

PROCEDURES

1. Using the list of building materials below, fill in the b with the type of
ma.terial that can be used to hang pipe.
\ .
a. “Cast.iron ! ) ‘ ‘ .

b, Steel
L— oo,
Ce Plasuc - ) ~

d: Copper

2. " How often should the following types of pipefbe supported.
‘a. Horizontal

" (1) Castiron
. *

(2) -Lead

V_ertical

(1) Cast iroh

(2) Lead




3.

1.

‘2.

4.

5.

»

‘What material should be used to\construct a stack base?

Misstion 2
‘Select two joints of 4'" cast-iron p.ipe.
Connect the two sections. ,’ : B
Note: Thisis a teniporary corméction and doesn't have to be watertight.
Use hanger material and hang the pipe to a building structure,
What direction should the water be flowing in this pipe?

How much drop should there be in these two sections of pipe?

-

)

2F =757,




R : WB 3ABRS55235-I-3-P1
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FLOOR AND ROOF DRAINS R
OBJECTIVE

This workbook will give you practical experience making a bill of materials and
identifying the components of a roof and floor drain,

STANDARD OF PERFORMANCE o | ' ‘
All work must comply with the standards in AFM 85-20,

EQUIPMENT AND SUPPLIE§ = - BASIS OF ISSUE

SG 3ABR55235-I1-3 = 1/student

WB 3ABR55235-1-3-P1 1/student

Mission 1
FLCOR DRAIN . .

Make a Bill of materials for the installation of the roof drain illustrated in
figure 6. y l ’

v
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CXD-0788
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Figure 8. Floor Drain . -
A
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.
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- . Mission 2
Using figure 7, make a bill of materials necessary for the installation of a;fibor

, LAVATORY
1 48" VENT . _ _
PLUMB BOB EXTENDED '
THROUGH HOLE
SOLE
S PLATE
-
\ S 3
LZTINT. =72
2P
-A-
! -
N CKE 0848
Figure 7. Floor Drain
L)
.
» ’
F3

21




' WB 3ABR56235-I1-4-P1 ‘-
_ WASTE ROUGH-IN FOR LAVATORIES
1 OBJECTIVE , ‘
A This project will give you practical experience °
- 1, making a list of materials for the rough-in of a lavatory. |

2, identifying the major coxpponents of the rough~in materials for a lavatory.

-

3. install the vent pipe for a lavatory. ' o
STANDARD OF PERFORMANCE ‘ :

All work must comply with the standards in AFM 85-20.
EQUIPMENT | o BASIS OF ISSUE

SG 3ABR55235-1I-4 . " 1/ student
WB 3ABR55235-11-4-P1 . 1/student
Rough-in Specifications 1/2 students

Mission 1

‘Using the rough-in specification, in figure 8, answer the following questions.

L

What igithe size of the lavatory?

How many inches out from the wall is it to the center of the faucets?

How many inches is it from the.finished floor to the center of the drain uging a
i . . PR

L]

,pop-upwaste? ’ ' ‘ ’ D .

How many inches is it from the lip of the fixture to the ﬁnished ﬂoor?

’




~ S - - LS RE PO - = - J S
LEENS : L3 4 ) ~ r
z ROUGHING-IN .DIMENSIONS . .
j ) T‘ [ . 8' s ) . oL - "
:‘ k \
.
. . “
»
§
~
- ‘ —— . 8
e
RO.PLUG WASTE OUTLET | _ ~ - |
CHQDTUBING ~je— 8T . L
i \%_ |- . w. - )
et —=2 o [~ & LPS.SUPPLIES
: POP UP WAST
: ‘ ~OUTLET €
3 ' 1}OD.TUBING .
I8 » .
: 16" 7%
: ‘ , Y
- FINISHED FLO ’
Figure 8 CKA-067
§ 24
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N

S. Make a list of the materials
in your booth. Use figure 9.

- |

required for the rough-in of the lavatory waste piping

3

~ Note: The rough-in of the' vent piping will be accomplished in the next unit of
)- instruction, . . o

_ CKE~102 \\
Figure 8. Lavé.tory Waste Piping
Note: -

1. Use calked joints in the horizontal building drain piping*
- 2, Use ‘no-hub connections in the vertical, soil, w;aste, and vent piping. “

' . . s
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- , “ " WB 3ABR65235--5-P1

INSTALLATION OF BACK VENTS

OBJECTIVE S

e ’f"TE’project will give you p‘ra.cticé.l experienc’e identifying the construction features
’ of vent systems, making a list of matetials required to construct a vent system, and
constructing a vent system. i
STANDARD OF PERFORMANCE . : : \

All completed work must comply with the standards outlined in AFM 85-20,

EQUIPMENT AND SUPPLIES ' BASIS OF ISSUE

SG 3ABR55235-11-5 1/student
WB 3ABR55235-1-5-P1 1/student

. Plumber's Toolkit 1/2 students
Shop and Special Tools . *  1/2 students
Plumber's Furnace 1/2 students
Safety Equipment 1/student

. Mission 1 o

Use either figure 10 or 11 and sketch the drainage and vent system for the M

lavatory to be installed in your booth area.

21
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Figure 10. Room 37 Individual back vent
\\ R ‘ ‘ 28

. 255




“' ; 224
A
: ' >
‘, bH - ~
§ "’ ' \ 7
, | .
N . C*f
14
L
- D o O
- . O oo

H
; O . (- N
! ~

Figure 11, Rooms 35 and 37 Individual back vent
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Mission 2 ,
1. Make 2 bill of materials for the construction of the lavatory vent. .

<

a.

a. ' -

) 'b. ’ \‘\'5

,
. . .
e c. . c - ’

[1]
.
a2

Mission 3

1. Use the material list from mission 2 and procure the required material from
supply. - .

Note: Y. won't be able to get a pipe in the lengths required"so you will have to
measure, cut, and thread the pipe to your specificutions. -

2. Measure the length of one section of pipe. . ’ -
-
1Y ) . \ \ —

’ - 30.

P

.t

- |
., 50 .




3.

Cut the pipe using a snap cutter. . R

Note: Have another group of students measure and cut pipe for another section of ;
the vent, Make sure that each group of students gets to measure and cut a section

o pipe. |
Use the cut pipe and necessary fitting and assemble the vent system in the booth -
area. - __ Vo

%

-
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. > * WB 3ABR55235-I-6-P1_

. INSTALLATION OF URINAL WASTE AND VENTING
e - . \
OBJECTIVE - - ) ) . "/

" This project will give you practical experience identifying the types of uri

venting systems, ‘making a bill of material for a urinal venting system, and consfructing
a urinal vent system. '

STANDARD OF PERFORMANCE \_
All completed work must comply with the standard in AFM 85-20,
IQUIPMENT AND SUPPLIES | | BASIS OF ISSUE
< -

, SG 3ABR55235-VI-6 : N 1/student
. WB 3ABR55235-IV-6-P1 . 1/student
Plumber's Toolkit . ) " 1/2 students
Shop and Special Tools T 1/2 students
,  Plumber's Fyrnace .+ 1/2 gtudents
‘ Mission 1
PROCEDURES

~ 1. Examine the }Qlﬁlowing three types of urinal verﬂ_(
T T———2.__Write the name of each type of vent in the blank spaces,
T M
X ' ) / ’

k]

L)
MAIN VENT
_—

¥ “MAIN VENT -
STACK

VENT

STACK

WASTE PIPE

"




G'-GALVANIZED VENT
TAPPED - SANITARY TEE

7- . 3
. 75 “ ‘ _ ‘
’ ’: i e
. CAST IRON SOIL PIPE © ' IERNE -

Ty L i ’ - - R
H ; ,.1
c. ' < * o + i .

. . 'sMissionz . ‘

qMake ‘a woriing drawing and bill of materials for the urinal drain and vent systézg\ —— - :
_to be huilt in your bogth area. . e DT e

X
.
<
- ,.
‘e
- 4
(4
¢
&
. 1
G
* F
‘

|

* e




' Mission3 ’ - SR "
" List the toour fhat ou vill need to mmu the urma.ldrain and vent. °

“a o= - - - .
. - - -

a.

=

b. S .

c.

d E - ) .. ’ ' '

Mission 4
¢ Using the rough-in speciftntions below, answer the following questioB
a. - What is the height for the rough-in of te drain?

&
- ) b Whatis’ the height from tbe-gloor to the lp of the urinal?

-

.+ (c. Whatis the width of the urinal? -

v

d\ Whit is the distance between the uppér and lower boltholes ?




* 193 SuPPLY 10
FLUSK vaLVE

»

Mission 5§
Procure the materials listed in mission 2.
Procure the tools listed in mission 3.-

Obtain the :Ioor height of the waste
system outlet ("A" in ﬁgare 12)
from the mamufacturer's rough-in
specifications or your instructor. :
Mark the saudding as shown in «
figure 12,. | , . Tol PLATE

' ‘'

Using a level and rule, determine _
the floor height of the urinal waste
opening. (From bottom of hub,

under the ﬂoor, to top of level, give ‘
center of drainage tee opening. )

Using meacurement found in step 3,
measure, mark and cut cast-iren

pipe.

Assemble tipped tee and soil -pipe. -

s . LEVEL\
Determine the required height of the . soLe ”L/(\ |

vent staclepipe.

Measure, mark, and cut the pipe for - T exoeoraa
_ the vent stack. ; v
'Assemble tae vent stack to the tapped
tee and recaeck all measurements.

-
.

- Figure 12, - Measuring and Marking
Roagh-in Urinal Waste Qutlet

14 - [

36 L ) .

LIS xS " -~ v w.-‘;-
r
AV




) !
~ 10, ~'Position the assembly in place and.aligh the tapped tee.

11. Tighten no-hub clamp,
12, Have the instructor check your work, . .

-

13, Clean all tools and return tools and materials to storage, -

Aruitoxt provided by Eic:
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OBJECTIVE

ROUGH-~IN PIPING FOR SHOWERS

>

-

& . -

This project will give you practical experience identifying the construction
features of shower and tub drains and installing a tub drain.

STANDARD OF PERFORMANCE

’

All completed work must comply with the standards in AFM 85-20.
. X «

_ EQUIPMENT AND SUPPLIES

SG 3ABR55235-11-7
WB 3ABR55235-11-7-P1
* Plumber's Toolkit -

BASIS OF ISSUE

1/student .
1/student
1/2 students

- Shop and Special Tools™

WB 3ABR55235-11-7~P1

T I/2students T
3 .
Mission 1

- ————

1. Open SG 3ABR55235-11-7 to the ﬁét{re illustrating a typical shower drain.
2. Id;ntify and explain the purpose of each component part of the shower drain.
Part ' Purpose

a.

b. _ ' | .

.




. : % Mission 2 € &
Extend a plumb bob through the flootr drain opening as shown in figure 13.

Determme the horizontal distance between the waste stack opening aﬂi the floor
drain opening.

Determine the horizontal span of the trap as shown by "A" in figure 13. Record
this measurement '

’ LAVATORY VENT

L]
TOP VIEW OF DRAIN . /
7

SOLE PLATE

- —
NS

CKE-088A

~& Figure 13 . N
Subtract measurement found in step 2 from measurement fcﬁnd in step 3 and

record their difference. - . Subtract for the
shoulder of the no-hub gaskets. ’ 3

Usmg measurement found in step 4, measure, mark and cut a 2'' cast-iron soid

pipe.
Join the P-trap and 2" cast-iron soil pipe that was cut in step 5.

Place assembly in position and block or support it at the proper grade,

- - = s -y s
Determine the length of pipe needed to cornect the trap to the floor drain as shown
by "B in figure 13. T

Using measurement found in step 8, measure, mark, and cut this drain pipe.




2

.

Instau the 2 ‘aste pipe between the trap and floor drain oﬁening as shown by
"C" in figure 13, ‘ Co ‘

Install the floor drain assembly. - ]
Note: ' The floor drain will connect to the waste pipe by an inside calked joint.

LN




: o WB 3ABR55235-1I-8-P1 B

H

,
OBJECTIVE

This project will give you practical experience locating and identifying the
——___components of 2 vent and drain system for a water closet installation, making a bill of

materialsfor, and constructing 2 vent and drain system for a water closet.

INSTALLING WASTE ROUGH-IN FOR WATER CLOSETS

STANDARD OF PERFORMANCE :
~ The completed,verit and drain system for the water closet must comply with the —
“standards in AFM 85-20. - -

EQUIPMENT AND SUPPLIES ' BASIS OF ISSUE
SG 3ABR55235-11-8 . 1/student :
WB 3ABR55235-11-8-P1 . 1/student
Plumbers Toolkit 1/2 students '
Shop and Special Tools 1/2 students
A- Mission 1 ‘

1. Name each lettered component in the vent and drain'_systlem illustrated in figure 14.




s

1.

Mission 2 W

Make a working drawing and bill of materials for the installation of dramage

yStem for the water closet installation in your booth area.

97

10. l ;, R

' ~ Mission 3 >

Procure the materials listed in mission 2.

2. * Construct tl;é drainage system for the water closet in your booth area,

4 23\8




WB 3ABR55235-I1-9-P1

TESTING BUILDING WASTE SYSTEMS

4

OBJECTIVE

This project will give you practical ef:periexice testing and repairing leaks in a newly
constructed waste system.

STANDARD OF PERFORMANCE
.All completed work must comply with the standards in AFM 85-20.

- EQUIPMENT AND SUPPLIES : BASIS OF ISSUE

SG 3ABR55235-0-9——— - ’ 1/student

* WB 3ABR55235-11-9-P1 1/student-.
Plumber's Toolkit ‘ 1/2 students
Shop and Special Tools 1/2 students
Rough-in Specifications . ) 1/2 students

-Shop Drawings 1/2 students
. Mission 1

Name the equipment needed to perform a water test on a waste system.

-
+

1. L




' Mission 2 .
List the steps (in correct sequence) that must be pérformed when testing a waste
system with water.

’

~

g ‘

‘o

2. Name the tool that is used to remove.leac} from.'a hub.

-

N «

a
-

3. .Draw a sketch of an insertable joint (Sisson).” *

. . .
[ . .
- .

: o , _ .
Explain one method of repairing a leaking calked joint.

.

ERI
T %




5. Name the tooll needed to repair any leaks that- you may ﬂnd while testing the
syutem with water, » o | . ‘50,

b.

c.

d.

e'

f.

3 —
" h. -
s . 7 . - y _
Name other types of testing methods used on- a-drainage system.

13

Mission 3
TESTING A DRAINAGE SYSTEM WITH WATER

-

Plug all openings except

Fill system to a point of overflow.

The system wm be tested with no less tha.n ’
head of water. ’

Anow water to stand in system for to

After the soaking Peripd'ﬁis oyez:,' water mj:st remain at a constant level flr-

N

minutes.,




- ? v ~
. 6. .What tools will you need to reseal a’poured joint?
) . . )
<
'7.  Name the tool used to remove lead from a.hub. .
- ) \ L B I
= - . =8.. Draw a sketch of an insertable joint (Sidson). o e
. s - . .
3 -
. 9. State the method of repairing a leaking calked joint. i -- "
13
- i :
R —
: ',' S - " .
l - . ]
«
}
. . - ! -
| | » 7
s - 5 K o
, 8 ~72 ¢
N : :
) * Arc-ankreanp are hxx,  7e-740
.,....u.. «.d,.( . . NS _ - , o
3 ‘ . ' S s ) ” .-

ar— -

I
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| 3 . LESSON PLAN ( Port |, Generel)  * b .
W _INSTRUCTOR _ * - . - - -
T 22A0gT5 g} ‘ '
v MIRSE NIMBER COUR?E TITLE
3AEB55235 . Plumbing Smclalist
o JLOCK NUMBALER - BLOCK TITLE
HI Exterior and Interior Water Supply Systems
N~ /l.‘tSSON TirLC ° M . . )
_Exterior Water Supply (Day 20) \ -
" - - LESSON DURATION
| CLAssROOR/LARORATORY COMPLEMENTARY . . TOTAL
‘ / . 3 Hrs = 0 3 Hrs ' '.
/ . R POI REFERENCE . :
| PAGE NUMBER PAGE DATE PARAGRAPH O N
,4 30 2 July 1975 1

S’TS/CTS REFERENCE

~ NUMBER g \ - DATE ' —¢ 3
552X5 g 15 February 1973, cggf. 1, 25 Feb 1974
‘ SUPERVISOR APPROVAL : ]
SIGNATURE N DATE SIGNATURE DATE
{ b
PRECLASS PREPARATION '

F O LAnoHAT oRY FRoM SUPPL Y / CLASSIFIED MATERIAL UNCGLaAAS';:-'I::ES'SiTA::ML
Shop Tools 4" CastIron None - 18G mI-1 -
Sample Board of Lo WB II-1-PN

Plumbing Hardware . |Map: Water Dist.

R System

, / ~ [Slides: Exterior
’ . - Water System
o } M

CRITERION OBJECTIVES AND T EACHING STEPS

la. Given a drawing or map an exterior water supphy system locate and name the
major components All six components must.be name correctly

él; Water distribution system ‘ . K
2) Valves: listings and appurtenances : . .

lb Usmg given mformai;mn, list the steps necessary to assemble cement asbestos—
pipe using a rolling nng%ndﬂanged pipe and fittings. All the steps must be in

correct sequence, o
» m Assembly of cemeut ésbestos pipe using rolling rmg
Flanged ]omts ‘

lc. Working as a member of a'team, cut cast iron pipeto a given_length + 1/8 inch
with a chain cutter. i B -
\

" (1) Material used and methods of cuttmg -

2) ‘Types of joints \

3) Use of chain cutters _ 2 ' ]
e e o L e
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PART II

\ . INTRODUCTION (45 Mimutes) _

CHECK PREVIOUS .DAYS STUDY ASSIGNMENT

REVIBY:
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‘o
)
}

BODY (2 Hrs 10 Minutes) : L L
m{s_smumm o . : " : . ‘ |
la, Given a drawing or-map of an exterior water ' . %\ :

- -supply-system, -Locate and -name- the majori- e e e NI S ’* -

wrge o - -coMiponents. ...All six components must ‘be named” .. .. . . O

correctly. . _ ’ - - \ -

,vn.,,:' . e e e .« Tes 3 . F T T S '“""*i’ - — e mesem e wr s vmae s - B - - - ] .\»\h - ,.~‘
. . N
(1) Water distribution system . : .

» s s
e

- () Laid oeiit in lodps .with n.o dead ‘ends oo

.o . Ll
- - .

Sy . B
<~ (b):.Véter can flow in méte thax\x one direction ’

: - | N |
o , (é') Allow for future expan nsion of the system e R
3.»‘--_;.7:;1:4;,./_.,._-”,‘.1.",,){',, e e g >: Prarmrees so st T MHZK”,H-UUPM:"’“;‘*’: "‘“:.‘;;‘ . e v e o
-(d) ‘\Ma.jo‘r qqhtpor_ien_t\s of system - . ‘ T
‘\ - ’ . - ) ' - . 7 ‘7_ . o c*;

.. 3 Treatment plant L o o :

R \ S . .
. . . . _'_ - - ""' - . . . » ’ . - Vf{

- . - — . R - R i Coa L.

. : K L ® "" _;'; . ) - ) » ) . o

. . . . 4. Water-storage - . P - ‘\ . . D

. — - . % B - . ‘ i P . ' "j
- : - T T - ‘ ) t A

.+ -, - . .5 Distribution piping

B .



6 Fire hydrants

-

'7 Control valves -

%

.

;’ Valve locatidn

.
~

~
.
~

2 Hydrant loéifion -

(g) Pump stations.

v

N\ ’
a




‘.’ L ] 5 R . ~ P07 .
& - » ¥ B . , , 3 : 5 k |
o ) " At - ¥ B coa . -
o
5“
-
i K
- b
.
—
’ P4 -
" * . 4 -’
............ , 2
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- .»
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- L o
e - -

“ 1
; N . ‘ |
. . * . - . ’ A ‘
S ©.2 Pumps to storage tank - S |
::_ '-: ' p— . . - :, . - ) R o R .- - ) T '_J.‘,
3 Types of pumps - SURER o
- . . - ;‘ ;- M . ! ;
’ : ‘ N - ) 1

a Centrifigul °

a : -
e “« b Diaphram . - - St LT
. ;,1 . . - S ’ 3 K} . R ) A ‘. L - . -
s T A T o ) - - R ‘. -
:‘ : -z CtLe N .}; ._'. - ."’:;’;‘\q . ’ - e - ) A ST ;—h‘*“h s.‘:" - l RS
ol R < . . . . S
. (h) -Treatment plant .o T L A U
L e - - g - T : IR
L e ) e - EIT L Tl "'—’/f’f/’:j;_\‘.’(—) S - - ;
- T T PRSIy T \\\ C e T e e Lol “:f“i
- oL e g T
--¢# ~ -* §71 Chlorination-kills'bacteria . - [ S T s
;'-4! - * N I P - R S -\ e I :
- T - - ’ ' TN - ;
- L. - . e __\}4‘ TR - ~ e
- - 2 Floridation-Teeth, protéction - - .’ T

3 - . NV ) . ;
" s . . - SN S e T e L : ;
S O AN . - T S
- "+ 1 .3 Demineralization-remove minerals. . — . . §
—:A ) ) r‘”” . :~, _. “'. . _r} h . ) . R B - 4;

| : L R L
. - . .4 -Filtéring-remove suspended solids

- . " £ . . N _ ) v
* ] . \‘\ '\ v 7 N

.. (i) - Water .storage
A .

‘ o : N

) ’ - =

. . .
- » , N , . :

-

. , )
: ) ~ N,

;."" ... . . ’ N . . .. " i . : . ) “:‘\ ‘ . . ‘
T ' [ . = . b ' : co
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\\\\\\\ S . ; ~ R . i N ”. - e N
’ * ’— 2. : ¢ o
v . - .
b GCround tank .
3 . € :
T * - - =
2 Constructed of * ! . )
o v
» ¥ P Tew ~ v ...,, , ~ - - . -

- : . b Concrete ! : . - : v

- ~- -~ - - <= a Pressurize system o s

A\ N v . v B
o C . i ' o .
e oo B Back uposupply s
A AR TR : .
& PR =0 = . e U e
1 - .

s 4 Located between plant and distribution

M - . i .
- « - M f
o - - ‘ 1 « - -
B .
. ¢ - . -

(jJ Distribution piping

»

- - - d - i .

3 4 -~ .
- . 9. a .o

" . . 1: Tree S - Lo

Lot _ . / .
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.
-
)
-
. e
/
.

I . P . .




PR v provicea oy e [

et . i B e . A

(‘— (b) Cate vaive . .

i

* - »
- Jy .-

Q. - o P T

. . < o e
s Teos NA TP

-
N

E ' a2 Supply distribution mains s
- .b Supply .storage tanks ... . . . . . . ... .
TR 7 4 Service lines-from main to buildin
» S Fire hydrants
3 y Q' = ) ‘.
- » ~--a Provides fire prdtection -
o N N
,»,'; » : ,
// — , ; ,
o b Isclation valve T -
o U . ‘p‘;—ﬁ: AAAAA ’ . e /4 )
s = = ¢ Flow test T oss y
." d Pressure test. ¢ RS
(2) Valves listings and appurtenances y o
E] ' ) g N -~ ‘
(a\{ Identification of valves
a . e - ’ "L
e - 1 Shape of valve ' S
-~ » . 2:’9 ;
2 Markings ;on body - - N | ’
. . . ) P N ‘
- N 1 . v
s B )

¥
e
v




1 Positive shut off - 'l“

N - 2 large valves 1

®

- : a Cast Iron body ‘ ' o

o
———

Bronze or monel seats |-

. * l 3 Small valves. T
e a Bronze body oL
. A b Bronze seat
POV .:,,,...‘..:".".; ki e ea m T A
- ’. . T, B SRR e - - -
- "7 “{e)~ Globe. valves < L
1l Throttle flow . N
- . 2 large valves - .
T4 « .
&
. a&_ C,I, Body . N

b Bronze s_eaﬁ: -




-

¢
RGN A v 7ext Provided by ERIC 5 0
. v e

= : & Bronze body . -
)‘ v ’ h\ . ‘.'
’ b Brqnze seat- )
- ’ L ) B
. '(d) Check valves
1 Assurek flow in-one direction only
1
- /A“ h - .‘L’
T "2 large valves .
N [ ' & C.I, Body .
o ’
o b Bronze or monel seat .
‘ " 3. Small valves
- .~ & Bronze body '
T b “Bronze seat
. (e) Altitude valves ° RS
- (\ . ‘% L. o R
2 . i Keeps ‘constant level in storage tanks
o LA o R R .
. ”’. ! ‘ . . » . R I :“;_.‘~;: 281 .
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Mechanical “type

‘_q._ \Opex:jates by float

,-

e

Fasiest to maintain

. Electrical type

a “E'lectrocvlés in tank

“

b Water devei_l’“c&nplgteé circuit
to operate pumps. and valwes..

[y
’

.

¢

(f) Pressure reducing valve

.7

~ ,

»

.

. 1 C.I. Body usually .

\

2 Diaphram

7

3 Spring o
3

5; Tensior{ adjustment (explain)

«
w
¢
M

(g) Sizing of mains

- f

S 'Usudlly done by engineér |

LA

16




2 Factors to consider

2 Family housing

~% -

b Domitories-

4 [

e Civil‘:i.a;n employees

~ A Y
- d Size othhospital

’

j\»(ﬁ)‘%ﬂp«:& of ,éyste;ns

\

r

1b, Using given mfoma.t:.on, ln.st the steps necessary
to assemble cement asbestos pipe using a rolling -
‘ ring and flanged pipe and fittmgs. All the steps
must be in correct sequence, o 4 :

2
.

(1) | Assembly of cement aabestos pipe using
\rolling ring °
J

s
7
H

4
i .

' (a) P;.p\e and cou J:ing must, be from. same fF .
 f . ’ ,,‘C\ . ] / :




(b). ‘Cut pipe to length (methods used)
) I | , ®
. 9

1 Handsaw

2 Snap cutters

'3 Roller chain

4 Hammer & chisel

»
\

N

-7 ay

-

* 5 Concrete saw

£

(c) Prepare end of pipe (tapering too{!,)
i | o
SRR

» ‘ e
e Svug : B
& 7(d)

- - §- - ‘;“;j)
Lubrication

» < ~
ES
Py

~ X%

.

-

1 Coupling

_2. vfpipe%’ ~a

.

3 Rolling ring
@ e - -=f

.

&

(e) Align pipe and coupling
, -

-+




RS t o«
- ——a 1) X . >
R ‘oo
f" v
N A}
. . ' ;
iy . [ L o ) i ’ \\ : ¢
(g) Jack pipe until firmly seated .
-« i ) o 3 N \
. . o s % a N ) ® Lo : Y
et \ . -2 -, hid ° 2 - “
2 .‘ - “ hd ’ ‘ LI
- v ' . A o
: (2) Flanged joints .- . L
s ’ ) . P i
T P ‘, - & - - - ~ * N
N - P . .‘,,p c
(a) Types of flanged.connections (must-be matched) : \ :
o . - . L N . - v k4
- - | b, . N ) ¢ ‘ [
- e T - T 5. . . - -
. : TR .
“ - B ‘\ ‘ <
) L \ A l N « N
. -1 Screwed \ L . .
. ‘ | (
2 Velded- ( : .
. ) e . -
£ < ‘5 s ‘ - ! '
- + e o < - < v IS
‘ . 1 N - .
‘ 3 Slip one (uses rubber ring) i \ R ‘
N o - \ - ‘
i o - 2 . boe o 2 e .
R N \“ [ Lo N ’ s -
| R : ‘ - e T :
s (b). Cut pipe:to desired dength:. (methods used)- o ' .
. N . T . .
B » < . ‘ N ~ 't v * \\ n
a & - - - e 7, e - - - - ‘ DI e - < . . L ¢ \ . - * . ' »1 -
1 Steel oy ' .
N , . . i
’. ~ - :“‘
\ - v 1 ~
L " j .
»
B
. 7 .
. .o '
‘ . g »
by = ) . R
- % (
12 . . -




i

& Thread pipe

Pope pipe_ threads
[

- Screw flange on pipe -

5

N

Align bolt holes in flanges

~

Insert tow bottom bolts
)\.

Insert gasket between flanges

.

‘Inéert fémaining bélts and
_tighten gvenly

.'
v

%2 Velded (Procedures same as screved |
* except flange is welded to pipe ends)

v

3 Slip on type.




o

. & Align pipe ends and bolt holes

. ’
]
-
< .
a .

SR ' ‘Q Insérf bolts and‘tiglit‘en-gvpr_{'ly‘ 2
.‘ ‘ - ‘ i
. 4
. ‘ ) \
Ice WorkJ.ng as a. membér of a team, ‘cut cast 1r3p
" pipe to a given length + 1/8 inch with. a chain
cutter. R

' . . o PN PR R ) . L
.

(1) Material used and methdds of cutting = .-
. i T e Ll e o e s
N r‘ E o - .." C ,‘1\_ e

& “'(#) Cast iron-jacketed and.lined -

‘v
. N
, _

. .1 Chain cutter -

b8

-9

, N \] ' »
> A N

. 2 Hacksaw (power or hIand):

.

-+ 1 '3 Cutting torch

*

13

e o

. < PR R
R X el ¥ ”
ﬂ.,;/v.. P, L racnrania
-
fi

- B

N h
, & !

'




Chain cutter

o

-

Hand saw
(¢) Plastic

1 Pipe\cutter

(d) Cdlvanized and steel : -t
’ v/’J’J R .

. 1 Pipe cutter

{ ()

Cuttiﬁg torch ’ SN
. (e) Concrete ‘ -

1 Concrete saw.

‘2 'Hammer and chisel

(2) " Types of joints : R




(a) ‘Calked

_(b) Glied -

~

(c) Welded
(d) Threaded

(e) Sleeved couplings

-4

-~

(3) Use of chain cutters

»

(a)'.Iquect cutters

>

-

(b) Place on mark

(c) Adjust spring tension

bl
\

,(d) Use chain tongs to hold pip secure

(e) Rotate back & forth

. APPLICATION:

Have students complete Workbook 3ABR55235~11I-1~P1

Is ’ >
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EVALUATION: '
Evaluate by oral, ?writtep questions, and/or observation
of student's performance during lesson, This my be
accomplished at any time durihg lesson for mcreased
offectlveness. - Lo

~
w

, . . CONCLUSION (5 Min)

REMOTIVATION: -
P |
STUDY ASSIGNMENT: ¢
/ A’W N ’
*+ . !
V , -
. ‘ )
» J
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LESSON PLAN ( Part |,-Goneral) . ,

DAT: s } INSTRUCTOR
L}

COURYE NUMBKR COURSE TITLE

MS Plumbiispe(:iaust

8LOCK HUII!R aLOCK TITLE

Exterior and Interior Water Supply System
Lissou TITLSE
Steel Pipe Agsembly (Day 20)
LESSON DURATION
LLAssrooM/LARORATORY _ | CoupreMENTARY TOTAL
o 3 Hrs : 0 ; 3 HI‘B
- ] POL REFERENCE ‘
[~ FAGE NUNBER T Paaz oATR® PARAGRAPH
31 ‘ 2 July 1975
r— - r * STS/CTS REFERENCE -
" NUMSER DATE
552X5 - 15 February 1973, Chg 1, 25 Feb 1974
SUPERYISOR APPROVAL
SIGNATURE ) DATE SIGHNATURE OATE
PRECLASS PREPARATION
'°'1&':’£§:G°o‘.’v'° #ACR SUPRLY CLABPIED MATERIAL uuc.&::muct:' :,A‘:::IAL

{Shop Tools Galvanized Steel ~ [None SG -2

Power Threader Pipe ' {WB Im-2-P1

- |Galvanized Fittings Film: FLC 3/150
; . Choosing the Right
Valve

CRITERION OBJECTIVES AND TEACHING STEPS

2a, Using a power threader, eut, ream, and thread steel pipe Finished work
must be within + 1/8-inch of given measurements. , .

(1) Holding devices

(2) Cutting - .

(3) Reaming , . . .

(4) Threading ) - 3
2b. Using given {mtrucuons, agsemble a p1ece of threaded steel pipe and a 90
degree elbow. The finished connection must be within + 1/8 inch, ot specifications™
measured from end to center. ~ ,

(1) Use of pipe wrenches
(2) Procedures for pipe assembly

ATC o™ 7110 . ‘.
. *“"' 091




v

Course No: 3ABRSS23S Branch Approved:_}
Day: 20 . Date:

[ )

PART 1I

_ INTRODUCTION (45 Mimutes)

. CHECK PREVIOUS DAYS STUDY ASSICNMENT

?

MOTIVATION:




.- . BODY (2 Hrs, 10 Minutes)

PRESENTATION:
‘2a, Using a power threader, cut, ream and thread

steel pipe, Finished work must be within + 1/8
inch of given measurements., . .

+

NOTE: Show film: "Choosing the right valve,"
*

“i " (1) Holéing devices /
(a) Bencﬁ vise
(b) Chain vise
(?) Strap vise . .
(Q) Lead jaws - L
(e) Power sleeves

4.

i, (£) Portable vises

Cutting



(b) Hacksaw
l 32 ToPoIo -min Het‘l
2 18-24 T.P,I. Thick Metal

(c) Power cutter ‘ ' -

Kl

(3) Reaming

\

(a) Restores inside' diameter of pipcl
(b) Tools used
7 PR Fiie
'y 'Raund-(nt tail)

b Half round s

I
3
]
3
g
e}




a Desired tool

b Don't over ream -

(4) Threading

(2) Types

1 Receamg die Head
2 Power threaders
3 Fixed die

4 Cear threader | o

5 Power driven vise stand

A\l

\

(b) Procedures for using Mr threader

1 Pre-operational check

g Check power cord and gromid

e




b_ Check 0il in sump . e

& Select die head required . ’

d Set die head

Operation

"

& Insert pipe in machine -

o

Close rear chuck
& Close front chuck .

d Die head should be closed :

7

¢ Turn switch to forward "ON!

- £ 0il should be flowing to die '~
segments (important)
- ‘ \
£ Usé fim pressure to start threading
Y

B When thread is cut open die

AR




‘ i Back off carriage

J Raise die head
g k Stop motor‘
1 Loosen chuckg‘ and refnove pipe
3 Post operational check - |

- A After all threads are cut clean
die haad -

- b Remove chip tray and clean

=, ~

‘s .. & When’'oil in sumip becomes
contaminated, change it

d Always check.oil level -

. 2b. 'Using given instructions, assemble a piece of

_.threaded steel pipe and a 90 degree elbow. 'R:e/
. finished connection must be within + 1/8 inch; of
*  specifications measured fram end to center,

{




(1) Use of 'pipe wrenches ‘ S

-

N (a) Select proper size wrench

(b) Apply wrench to pipe '

~ "(¢) Adjl;st wrench to fit pipe ' ,
(d) Pipe should be all the way in the jaws

- (e) Use back up wrench when required
. / 4
(2.) Procedure'fqr pipe assembly -

(a) Check threads on pipe and fitting

NG
(b) Apply pipe dope to pipe end

J— ® o
~(c) Start pipe on flttmg by rotating .

. clockwise

[ o ° -

‘(d) Tighten with pipe wrenches (do not
: over tighten) - S

QPPLICATION* . ~ ' pon
Have students accomplish workbook 3ABR55235-III-2-P1
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EVALUATION:

Evaluate by oral, written questions, and/ot : . »
_observation of student's performance during .
lesson. This may be accomplished at any time , '
during lessen for increased effectivéness, = /
— - B ’ .
T ‘ ‘ & ’ o
CONCLUSION (5 Mimutes)™ - . = , . S
SUMMARY : - ) - .
A

<

/ b /\ ' ‘
. ¢ b »
| W e i ¢ .

REMOTIVATION: N >
» * . - - ’ ’ ﬂ
v * ' , * !
‘ o -
N oW

S'IUDY/ASSIGNMENT: . N . . 8 ~
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LESSON PLAN { Pert I, Genersl)

INSTRUCTOR v

COURSE NUMBER

COURSK TITLE

3ABR55235 Plumbing Specialist ”
BLOCK NUlIF! SLOCK TH’LI
I Exterior and Interior Water Supply System

LESSON TITLE

Maﬁon of Building Service Lines (Day 21)

bl

LESSON DURATION

¥
.

CCASSROOR/LAHORAYORY' CONMPLEMENTARY TOTAL™

6 Hrs 2 Hrs s 8 Hrs .

, - POl REF ERENCE .

PAGE NUMBER {AoinArz PARAGRAPH

3 2 July 1975 3

STS/CTS REFERENCE :

NUM'ER “ DATE

-553X5 ¢ 115 February 1973, Chg. 1, 25 Feb 1974

. SUPERVISOR APPROVAL

SIGNATURE

. DATE

SIGNATURE _

DATE

PRECLASS PREPARATION

EQUIPMENT LOCATED
IN LABORATORY

EQUIPMENT
FROM SUPPLY

CLASSIFIEC MATERIAL

GRAPHIC AIDS AND

UNCLASSIFIED MATERIAL
Miaie Tapping Machine{ None None SG III-3
and Tools ’ WB I1-3-P1
ater Main Trainer Film:. CE-10
op Tools

Stides: Building
Service Lines

CRITERION OBJECTIVES AND TEACHING STEPS

(1) Types of joints

(2), Symbols of valves, f1ttmgs

3a. Givena sketch of a fypxcal building service line, locate, name and give the
purpose of each major component, All gix components must be identified correctly.

(1) Nomenclatv.;re purpose and location of components
(2) Factors governing pipe sizing

3b. Make a drawing of a building service line and label each component Retam this
) information as it will be used later.

300
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LESSON PLAN (Rert |, Gonorel) CONTINUATION SHEET

(I

. CRITERION OBJECTIVES AND TEACHING STEPS (Centinved
3c. Using a drawing of a building service line, make a list of the materials
needed to construct a service line. The bill of materials must accurately identify
all the materials without shortage and without excess greater than 10%.

(1) Bill of materials .
(2) Take off items

3d. Using the self-tapping machine and the procedures outlined in training film
CE-10, tap a pressurized water main and install a corporation stop. Completed
work must withstand line pressure without leaking. '

(1) Identification and operation of tapping machine
(2) Tapping pressurized and non-pressurized water mains
(3) Safety hazards .

A




Course No: 3ABR55235 o Branch Approval: ‘ %

Day: 21 Date: ' 22 A
‘ , PART II ‘ *
A : . INTRODUCTION (45 Minutes) .
CHECK PREVIOUS DAYS STUDY ACSIGNMENT ‘ '
REVIEW: : ‘ - -
N
& N ’ '
ATTENTION:
OVERVIEW: ‘

MOTIVATION: . | : o T




-

BODY (Shrs & 10 min)
+ PRESENTATION:
3a, Given a sketch of a typical building service
line, locate, name, and give .the purpose of
each major component. All six components
must bé 1dentified correctly. ~

4

(1) Homencla.ture purpose and location of
components

(a) Cooperation stop (éoék)

1 Used as’a tap into the water main

. 27 Generally :mstalled with a tapping

machine .

'

+

'3 Can be used with a saddle

(b) Goose neck

o .

’

{ Used to prevent breakage and
.. damage to cooperation stap (cock).

(c) Swing joint

L Used to.protect the cooperation lock.

: 4 - "1 v

303




- _ 2 Consist of two elbows and nipple
(d) FExparsion loop

A

Joea

U#Ed to protect cooperation step.

2 Is a loop of soft drawn copper

I <

’
L

s

- " fe) Pipe used as building service J o

1 Copper tubing.,(TYpe X)

’ -

‘a Less joints using soft drawn

- j ) '," ' )

.
.

Withstands corrosion ) ~N

By,
o

Galvanized pipe,

[

& 21' lengths

b Joint screwed together

N .
2 M , . ) N
ey ¢ ' .

(A

Plastic pipe (PUC) (ABS)

~ . v . .

% a 21' lengths
¢




R (é) Factors govex:ning pipe  sizing

b Joints welded e

/ .

(f) Curb stop . ‘ ' ‘ ' S~
) "~ 1 Used as an outside shut of f )
. ' 2 Iocated inside the property line
in.a curb box ‘
‘ ) o
3 !:iadg of bronze or brass- — - - o
(g) Meter stop
P) o , R - : . . \/
.1 Two ‘stops are generally used ”
]
LT . ' v ]
— 2 ‘They are gate valve design K - , .
3 Made of(coppervor ‘brass .
N . - - N '.

-

" (a) Number of people’ occupying the dwelling
i‘,:' A o0 (b) Type of equipment in the building -

A - 305 ¢ "
T W3 ) e .




3b, Make a drawing of a building service line and
label each component., Retain this information
as it will be used later, .o "

(1) Types of joints

(a) Soldered

s

(b) Mechanical

(c)

(d) Welded joints

(2) Symbols for valves and f?ttings
(a) Gate yalve
-(b) Stop & waste -
*(c) Tlbow -

(d) Soldered joint

(e) Welded joint




(f) Screwed joint
" (g) Flanged

Using a drawing of a building service line,

make a list of the materials rieeded to construct
a service line, The bill of materials must
accurstely identify all the required materials
without shortagés and w:Lthout excess greater than

10%.

(1) Bill of materials-all materials needed
to install the service line,

(2) T&k;ff items-items rieeded toinstall the_
service that is not on the B111 of Mater:.als,

example (pipe dope)

»

‘e

3d. “Using the self-tapping machine and.the procedures
outlined in training film CE-10, tap a pressurized
' water main and install.a corporation stop,
* Completed work must withstand line pressure without
" leaking, ' o

§

(1) . Identification and operation of tapping machine \

. -

(a) Identification and operation of
tapping machine

L1 Saddle gaskét *

30,7




[

Saddle . " .

{w

Chamber casket

J

Tie down chain ' »

i

Main body

Lo

Flop valve ) v

[EN]

By pass valve ‘ ' ,

joo

Feed yoke i .

-~ L4

Io

Boaring bar
10 Ratchet handle ' . L R v

11 Combination drill and top

»
-

- . 12 Adapter

(b) Operation of taping machine

/"~




1 Maximum water pressure that tap ~
f be made is 90 PSI

2 largest tap made under pressure is
1" inch \ : ‘ '

* v <

-

.

(2) Tapping pressirized and nonpressurized water
mains . ‘

a~

(a). Pressurized method is used on existing "
- mains

“

*

(b) Non-pressurized methods use'd on new
main (bring installed).

.
.
.- » - o

. \ .

“.. (3) Saféty hazards S

(a) Never tap main over 90 PSI

R .
Y .o N N
“ -

> £

(b) Use®oaution when removing boring bar
I3 ’ '1

kS

&
¢

(c) -Observe all safety precautions

\ ~ - L )
APPLICATION: ). ' S -
‘ - 3u9

Completé WB 3ABRS5235-ITI-3-P1 . -

-
-

P

=1

P




" EVALUATION:

Evaluate by oral, written questlons, and/or observatlon ~.
of student's performance during lesson., This may be -

accomplished at any tnme during lesson for increased
effectlveness. - //2

CONCLUSION (5 Minutes)

-

REMOTIVATION:

SfbDY ASSTIGNMENT: _

£

Read SG 3AB§55235511174 and answer questions at
the end -of chapter,

o




" LESSON PLAN { Pert |, Genersl)

A INSTRUCTOR \
TCE%?zzAgs ° & .

.§ COURSE NUMBER COURSE TITLE

3ABR55235 Pluinbing Specialist = . '

‘Y BLOCK NUMBER ’ : BLOCK TITLE

a . Exterior and Interior Water Supply System

LESSON TITLE

| Building Distribution System (Days 22 and 23)

LESSON DURATION

LASSROOM/LASGRATORY COMPLEMENTARY TOTAL

12 Hrs 4 Hrs - 16 Hrs |

POl REFERENCE ”

PAGE NUMBER PAGE DATE ,PAR“RA’N

A 2 July 1975

~ STS/CTS REFERENCE

NUMBER OATE

552X5 ‘ - 15 F 1973, Chg 1, 25 Feb 1974

SUPERVISOR APPROYAL

SIGNATURE . DATE SIGNATURE DATE

~

—¥ R

PRECLASS PREPARATION

EQUIPMENT LOCATED EQUIPMENT ~ GRAPHIC AIDS AND
IN LABORATORY FROM SUPPLY CLASHFIED MATERIAL UNCLASSIFIZD MATEMAL -

Hand Tools alvanized Pipe None -4

Shop Tools vanized Fittings 1-4-p1
[Blueprints and
Drawings

~N

CRITERION OBJECTIVES AND TEACHING STEPS ’

4a. Using blueprints or-drawings, locate and mme three major components of
a typical building cold water distribution system. The three components must be .
|named correctly. . ' : .
(1) - Definition ' ‘ .
~ (2) Components :
4b, Using given instructions, make a sketch of the cold water distribution system

in the booth area. Sketch must be complete enaghtobeuspdtocopstrmt&e
system. , ‘ '

(1) Loccation of ﬁxtnres
(2) Size of lines

aTC o, T

!




. LESSON-PLAN (Part 1, Gonerel) CONTINUATION SHEET

CRITERION OBJECTIVES AND TEACHING STEPS (Cantinusd)” .

4c. Following the procedures provided, comstruct a cold water distribution system in
the booth area, All measurements must be within + 1/4 inch of specifications.

(1) Use of tools ‘ . . .

(2) Methods of assembly . =
N
7 o
t v,
tr I
- N \ .
] /.
~

4
™

- ~ / »

.
&
N
, 31:3 ) )
“ ’ . . - }

Y GPO:I 1972 779-399/24
. J

.
-
»
4 .
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bl v
-

Course No: 3ABRS5235 Branch Approval:_

Days: 22 & 23 ;. Date:__22 Auguat 1975

T i PART II =~ . »

[P

-

INTRODUCTION (45 Miﬁuces_.)

=~ w

- CHECK PREVIOUS DAYS STUDY ASSIGNMENT ., .  °

”
s

\«\' . .
4

- )

W

e
»
3
H

"~ MOTIVATION:

S
%

e -




A4 = Y -

B (5 hrs and 10 min)

‘PRESENTATION:

4a, Using blueprints of drawings, locate the name
three major componerts of a typical building
cold water distribution System, The three
components mst be named correctly. _ -

(1) Definition - -
. (d— Building distribution system- are
.~ pipes which conveys water from the .
. building service to the plumbing . T
N : fixtures and other water outlets.

Y

(b) Building distribution main-that part
: .. of the water distribution system .
S which supplies water to the branch -
lines e e )
- f‘ ,

-

4

(c) Branches-horisontals off distribution main-

\ .
@ Risers-Veptical off branches

3 -

(e) Air chamber- shock absorber for water
’ \ ' o
' ¢(2) Components . ,

59

4 .

&




4 Pressure regulating

5 Flush valves

6 Faucets _
Fittings

1l Tees

3 Ells 45°

A CoT
.4 Tees, reducing

.




7 Unions

- 1e w

8 Dielectric fittings ) : i - Tl
9 Couplinhgs ‘ >
i (c) Materials. . . ‘ - » o .

- ', N N -
-’\‘; 4 » -

7 1 Cast iron - .° o

O .
";;“V/ 1) / )
. - .
. - ¢
. . ’
* v
.
<. . 2 Copper - )
- 3 ' . C . .
~ ( . Y
. cL . N
- - /,
N 3 Plastic o=
R ¥
- N . o - '
. N . . .
. S A . B )
¢ s . .
\-'\ ~,. . " L. " “ *
e - M .
v ' 4 Galvanizéed | . ]
3
> . - ~
)

o ' [ Dy _' e Lo ‘
- 5 Stainless steel <
< . v . . ; N
. R ) Y f T . € B >

4b. Usiig given instrictions, make a sketch of =~ ° S

, . the 'cold water distribution system in the . = & , "
. : booth.area, Sketch must be complete enough - “
<’ to be msed to-construct the system. - . . * o o
K P L : 8 _ e < ) .
5 - ’ ’ N ;
i - (1) . Location of fixtures




(2) Water closet

(b) Urinals

(c) ‘Iavatory

-

(d) Shower

(¢) Hot water heater

KJ

Size of all lines m/

(l) Figurethe roff:.xturetobe
aerwed by cold/water i -

.
Rovas
.
» .

(v) Figurethémnberofﬂxturesto
beaerv;-dhyhotnter.f '

() Sizldiatributzon 1ines ‘according to
, number of fixtures to be served.




STUDY ‘ASSIGNMENT:

v s
"t -

<

.. SG 3ABRS5235-TTT-4
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Course No: '3ABR55235 .

Day: *23

LN ) : PART II . ) .
INTRODUCTION (45 Minutes)

,CHECK PREVIOUS-DAYS STUDY ASSIGNMENT

& ) - ’
. -
.
.
-” .
- . ’
‘ ‘y . " L 4
MOTIVATION: ; .
® - . ¢
- P . .
* * -
) - . Y -
¢, i
. «
, \ e

.
) \ -
PN . .
. »
o
4 t
L]
A +
. - o
-
. .
. .
,
, 9
'
. .

. € ‘ . . . . . .
r LR ’ . » A
- ’ o K} ’ fe.
P . ‘. ’

. s . L4 ‘. .
R Y N A v, PP c o . . ’ .

>

o




BODY (5 Hr 5 min)

= PRESTNTATTON : ) .
. +4c, Following the procedures provided,. construct

‘a cold water distribution system in the booth
L _drea, All measurements must be within + 1/4 inch’
L " of specifications. - ,
3 (1) Use of tools
(a) Select proper tools

R
@ " i .

¥ ) (v) (Hsg to7ls for right job

7 - Y

s _ (e) °i§xsp¢,ct’all selected tools for damage

»

A

< .(2) Methods of assembly ‘

! . -

(a) Inspect each fitting

? A

(b) Start at the stop and wastt valve

-s \

¢
L3

(c) Install proper fittings only

-

(d) Inspect all completed work

-

) ,."\ 32




-

.

FK

EVAIUATION: Lvaluate by oral, written questions, ~
and/or observation of student's performance during
Jesson, This may be accomplished at any time during
lesson for increased effectiveness.

Y

(
&\

CONCLUSION (10 !'in)

4
I

~

/
.




N LESSON PLAN ( Part 1, Gennl)

. N g
| & - . P -

COURSE NUMBER - - -COURSE TITLE® ' .
| SABR65235. - - Plumbing Specialist .
| stock nummer SLOCK TITLE :
L OT a} Exterior and Interior Water Supply Sfistem
o LESSON TITLE . .
Copper Tubing Assenibly (Days 24 and 25) P
LESSON DURATION _~
CLASSROOM/LABORATORY COMPLEMENTARY TOTAL )
12 Hrs : 4 Hrs ) 16 Hrs
- ~pal urnmcz -
PAGE NU”.IF PAGE DATE PARAGRAPM
35 . 2 July 1975° —
. STS/CTS REFERENCE ]
NUMBER : DATE
552X5 - 15 February 1973 1 25 Feb 1974 |
) T ' " SUPERYISOR APPROVAL ,
SIGNATURE . DATE - SIGNATURE  * DATX i
- - . 2
PRECLASS PREPARATION - ’

N LABORATORY " rrom supLY CLASHFIER MATERIAL -y 0 Agaip)eD ATEMAL )
Hand Toals Copper Tubing None . SG m1-5 ,
Shop Tools Copper Fittings _ ' o Wgsm-&Pl thru

' | o . |Fim: TF 1-4082
e — - : Refrig. and
3 Connections

CRITERION OBJECTIVES AND TEACHING STEPS

5a. Using a worldng drawing, make a list of the materials required to conetruct a
hot-water distribution system in the booth area. The list must accurately identify
all of the required materials without shortages and without excess greater than 10%.

(1y Symbol identifying pipe and fittings
-(2) . Bill of materials

5b "Following the procechres provided, measure, cut, ream, bend, and flare |
copper tubing. End-to-center measurements must be mthin + 1/4 inch of specifica-
tiofm and the flare must completely fill the flare nut without

1 :‘Measuring techniques
"Cutt
Rea

(4) 'Benzzig , . . : o
2(5)  Flart : T - R |




T

29/

' LESSON PITAN (Part 1, General) CONTINUATION SHEET

CRITERION OBJECTIVES AND TEACHING STEPS (Centinved)

S¢c. Using the instructions and roaterials provided, make a.sweliged connection in

< copper tubing. Completed swedge must be straight with the tubing and be the depth -
"+ jand diameter of the swedging tool. " _

= _ SN
"1 (1) swedging procedures
- (2) Preparation of joint

5d, Using given instructions and an acetylene or propane torch,‘ solder a swedged
connection. Solder nmst be visible (in the joint) completely around the tubing.

(1) Soldering procedures
(2) Use of torch

Se, Using given ingtructions, make a ferruled connection in'coppsr tubing. The
finished connection must withstand bage water pressure without leaking,
- [ .

(1) Use
(2) Assembhly procedures -
v .

-

S Q FORM - ) = ' ; n T 480, 1075 1racasa /.’
E M \ua 72 770A A S 2 - .




- Days: . 24 & 25

»

<

INTRODUCTION (45 Minutes)

CHECK PREVIOUS DAYS STUDY ASSIGNMENT

REVIEW: Administer didly quis,

+

) LS

PR




BODY (5 Hrs 15 Ninutes)

. PRESENTATION:

Sa. Using a working drawing, make a 1list of the’

" materials required to construct a hot vater -
distribution system in the booth area. The
1ist must accurately identify all of the .
required materisls without shortages. and without
excess greater than 10%. . ‘

| \

A
.. {1) Components

! .(a) Mains ’ - .
) i
(b) Brinches ’
" 1 ! N
. (c) Risers
AR o i )
‘- 7 ' N
" (2) 'Bill of Materials -
:\:' k)
. o (1) Definition| /
S @
:;4 (b) Use working {rawing to assist
7)\:;’\“ . Eh) 2 )
'f -5b. Following the jprogedure p;ov:i.déd, measure ’

_ cut, ream, bend, and " copper tubing,

Y ' End-tow-center measurements must be within -
“ . 4 1/4 inch of specifications and the flare -
. must compketely fillrthe| flare nut without '
bms. R , . . R :g. ;332 5 "
v L 4 ' ,I
-, “ o ,




X

. . -~ _A/ T
. - ’
- hed - ~
-
°
Py -
“ \
. -
. N ~ -
- =

(1) ‘Measuging techniques ~ - ' .

.(2) End to end T i
- t - . ‘ -~
-(b) End to center ’ (
~'.
. . 7 ] ‘ I [} «
(c) Center to center - -
(2)" Cutting ’ - .. :
(a) Hacksaw - 32 TPI~ !
- p L
{ L ‘ f ’
i
- ./ N . )
(b) Ty’blk.ng cutter '+ 7 o, .
. . ) v . : i *
.NOTE: Do not over tighten !
- ? 4 VR ‘,
(3) Regming - L ‘
"-g.w,‘ 7o

(a) Removes burr ‘apd restores inside
- diameter of ‘tubing ' oy

4

(b) ?ool; that can be used i _ - % g

-

Rat tail file AT

o
Pps
o
"
»le
e
E
-y
,’:;
o




™
~ - B
.-2; { v
-~ k4 .
: 3
+ et . - . N P
. by v ‘
- - - v , - |
o N . |
B . |
\ ) - - . :
- : N . . . el s s |
> . . \ |
(4)° Bending L " . \:
~ . - N
) oy ' ' |
v .o «, R ‘—s . N - . a (
. : ‘ . N 3 . . B
’ - N - s . Ta
* £ N 7}

(a) Hird drawn must be amealed -

.

' (b) ‘SPring bencier’ : ‘ : ) o -

r
s b r - - | ‘ L
,

. g Bends angles 180°°and under, . ' . ,

L - - - » . - ":1 . . ) ’ N ) . ‘ . ‘ ) - '
"¢ "(b)  TFlare come’ o - - ‘ P

, ,. . _ :

.. Sala ’ ) ¢ ) , . v 8 ’;_‘

t l ‘A‘ J\' ’! r ) v N
(C) Makea a coﬁxpression joint . - . e v

4 N .o

", - 2 , . . .l
0 . s , B i

' » Y - N *2

5¢, Using the instrpétions and materials provided, 3,-,
: mike a ‘swedged connection in coppe¥ tubing, <7 ; .
e eted swedgeduust be straight with the T T i
- tubifig -and be the depth and diameter of the ' BRI e B

mdg:mg tool, - o | C Vs R NS

- 2 CLs . ’ T . .




o . ";{\"(‘
. o«,v(:‘r’{.f/
- te ¢ . . =
W T \ )
- . (1) Swedglng procedures ol
S " - (a) If hard drawn, tubing must be annealed o , o
»y . B ) . ‘;)
- p
. ° - ’ “ . ”‘? . . . l»ﬂ
+ (b) Tool must be rotated after being struck ,
. . ) 3 |
’

N . v

(2) Preparation of joint B ’ . ' ‘ . B

< (a) Clean male ;nd fenale ends - ‘ . ,;?
v '(b);~Apb1y flux : ) - o
?égg’ y: *(c) Solder o .

5d. Using given: -instructions and an acetylene or -
o " propime torch, solder a swedged connection,
. Solder must be visible (in the Joinﬁ) completely
aroun§ the tubing. -y “% T
] . !

. (1) Soldering procedures

& 7

. ? ’ . . . 'il .
(a) Solder melts at 360° ' .

- i - A ’

,,w»s

(b) Free flows‘at 415°

4

:
»
o

P (2) Use of torch. ' . - ' )




o y w ~a - .
- - ) oL &5«"2 . ° {«-(* .
) S 2 - < . ST e i Gk
& - v s NE -2 * oot -~ .
-

- . o> ) ’
I} * - R . R - ) o
) v - - - \:5 .
- 4 - i - ’ L
: ! - ‘ :
. -5e, .Using given instructions; make- &ttrruled B e e
connection in copper tubing, The finished ) . B . :
. e - . connectiommust withstand bue water pressure.’ o SO
) . o wz.thout leaklng L { ~ o . -
[ ) . oo Ve L ) - ll - ) LC
[ > v ~ 3 * Y

(1) Use S o - S B ;" LT

, . -~ - -

_ (2) Quick to assemble” _ I P L o
/. I SR S

- ) - N ‘

‘. (b) Compression joint - . - {' E o ‘ o
) i . ' . K - ’ h h . " \ " 4 7, 5
(2) Assembly procédgre‘s - SR . S - i;{
o - ) : ) - \ . . ’ - |
) APPLICATION: | - A S : T
Have stﬁénts’accomplish::vm 3ABR55235-ITI-5-P3 ' N e T - ki
EVAIUATION. ' : T ST e

3 Evaluate by oral, written questiom md/d:‘o" ' c o ‘

‘ observation of student's performance during . o -
" lesson, This mey be.accomplished at any time ’

during lesson for increased effectiveness, C o -

CONCLUSION (10 Min)

329
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¢

> L
- STUDY -ASSIGNMENT : )

: L) N

~Read: and answer qﬁesgigns 'on.SG 3ABR55235=3~6,

i

.
~
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2 Nl
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LESSON PLAN (‘Pert |, Gonerel

INSTRUCTOR
-t

‘I COURSE NUMBER

\ | COURSE TITLE

3ABR55235 plungbmg_ggéciaust_ st o ]
? E“‘ﬁ? e ' ~mrfi'3'i'!and Interior Water Supply System

LESSON TiTLE

| Water Supply Rough-in for Fixtures (Day 26).

LESSON DURATION

SKINATURE

LLASSROOR/LASORATORY CoMPLEMENTARY : TOTAL ,
g Hrs 2 Hrs 8 Hrs .o
e PO! REFERENCE ? J
PAGE NUMBER PAGE DATE PARAGRAPH
! 37 2 July 1975 > 6
STS/CTS REFERENCE -
NUMNBER DATE - . X
| 552X5 25 Feb 1974 |
N " SUPERYISOR APPROVAL -
. SIGNATURE - DATE :

DATE

PRECLASS PREPARATION

%

CQUIPMENT LOCATED
IN LAIORATOBL

EQUIPMENT
FROM SUPPLY

. CLASSIPIED MATERIAL

GRAPHIC AIDE AND
UNCLASSIFIED MATERIAL

Hand Tools |
Shop Tools

4

Galvanized Pipe-
-{Galvanized Fittings:

None

-

[ —

SG -6 -

(WB III-6-P1

Roﬁh-in Speciﬂca.e-
tions ‘

Engineers Drawings

Slides: Water-Supply
Rough~in for Lava-

————-- ——————CRITERION-OBJECTIVES AND-TEACHING STEPS - —

(1) Fixtures
(2) Materials

. (2) safety

‘8a. Using a plumber’s sketch and manufacturer's rough-in
 list of the materials required and determine the procedures necessary te

water supply for both area fixtures. The bill of material must accurately identify
all of the gequired materials without shortages and without excess greater than 10%

X .

A

\

6b. Using given instructions, rough in the water supply for the fixtures in the booth
area, installing air chambers and electrical insulating fittings as required. The
water supply must be ready for the fixture. The air chambers must eliminate the
possibilities of water hammer and the insulating fitting must be installed correctly.

(1) Rough-in measurements

cations, make a

\

ATC [on TR




.7 SguFae No: IABRSS235 ‘
L s _;5 - R e g ot ;’;» v T a e we oe % } : T ,} ,; ;
£ 3,.\ J.A:, j{ 3 . . s . . PART II ) * o :
INTRODUCTION (40 Mirutes) -
" CHECK. PREVIOUS DAYS STUDY ASSICNMENT )
T
T UATIENTION: ‘ - - -
MN/ . ; l».&
OVERVIEW: ,
¥
" MOTIVATION: ’



BODY (5 Hrs 15 Min)
' PRESENTATION:

6a. Using'a-plumber's sketch and manufacturer's

rough-in specifications, make a list of the
- materials required and determine- the proc:dures

necessary to install the water supply for both
area fixtires. The bill of material must-.
accurately identify all of the required materials
without shortages and without excess greater
than 10%. ‘ . ‘

(b) Urinal - N .

(c) Lavatory

a

d). Water closet

—r——

(e) Hot Water Heater

. e

(2) Material
(a) Pipe

_(b) Fittings




6b,

. NOTE: Dxplain each

(e) Y&l\}es

| ey

- e

¢
B

- Using given instructions, rough in the water .
supply for the fixtures in the booth area,
installing air chambers-and electrical insulating
fittings as.required., The water supply must
be réady for. the fixture, The air chambers
sust eliminate the possibilities of water

~Hamner and -the insulating fitting must be
installéd correctly. ¢ ‘ .

~ © &

(1) _Rough-ins measurements

- " (a) Take all measurements from finished wall

: (b) End to End .
(c) End to center .
: - »
' ‘\}'. . ¥ f' .
(d) Center to center
7 (2) _Safety
v Cf , . d

by

. - '

(a) Use caution while operating power threader

(b) Always pull on pipe renches .




3 ¢ .
\ - ~
A Y [ 4 ¢ /‘
\c) Wea.r gloves when’ checking threadd
pipe_ )
‘ -
APPLICATION:"". ; '
Canplete WB 3ABR55235-I11~6~P1 and make a ma.terial ¢
list for installing booth fixtures,
. AW

EVALUATION: . R o

Evaluate by oral, written questions, and/or observation

.-of student!s performance during lesson, This may be'
accomplished at any time during "lesson far mcrel.sed
effectiveness, . ,

- STUDY ASSIGNMENT: Read SG-3ABRSS235-ITI-7 ard answer
‘ the questions at the end of the text., o,

.
- P

5. -0 335

,* . ) . , - . _("," :
o LT CONCIUSION (5 Min).
. . & i ’
: § 7. «
.~ REMOTIVATION: |
% . ra ' }

- ¢ -ﬂ' .

Y s ‘
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 ~ LESSON PLAN( Part | Gonersd) - R

INSTRUCTOR 2 . R
1coun'¢ NUMBER - ] Counse TiITLE - e ‘ . -
__3ABR55235 | Plumbing Specialist
BLOCK NUMBER - - sLocxTiTLE - ’
B D ¢ . rior and Interior Water Supnls em -
~ f rEsson TiTLE i , . -, e Ty T
~L ' . LESSON DURATION N
| CCTTincou/LAsORATORY ~ CRIFCBIERYXRY g TOTAL ~ P
- 4 Hrs , ~ 2 Hrs 6Hrs °© -
‘ . POI REFERENCE A) i i
PAGE NUMBER _ PAGE DATE |, - & PARAGRAPN -
. 38 2 July 1975 s 1
STS/CTS REFERENCE J4 .
NUMBER DATE )
552X5 5 1 5 Feb 1974
, i SUPERYISOR APPROVAL -
SIGNATURE DATE - $ISNATURE DATE

PRECLASS PREPARATION

SN LAsomATomy ot sy CL ABSIFIED MATERIAL vy b
Hand Tools Copper Fittings ‘|None SG m-7 -
Shop Toals Galvanized Fittings ) WB II-7-P1
Water Heaters Copper Tubirg . | Rough=in Specifica~-
: tions .
Slides: Water
- Heaters

CRITERION OBJECTIVES AND TEACHING STEPS -

Ta. Usiné the diagram provided, locate and name the major compoﬁ;nts of gas and
electric water heaters. The eight components of the gas burner and nine components

of the water heater must be named correctly.

(1) Types of heaters
"(2) Construction features

Tb. Install and light a gas water heater. The piping must not leak and the air-gas
mixture must be adjusted to produce a blue ﬁaxpe with a yellow tip. i

(1) - Burner assembly _ 4
(2) Lighting procedures )




>

. PART I

N » -

>

i e INTRODUCTION (A4S Min) - > ™+~

CHECK PREVIOUS DAYS STUDY ASSIGNMENT

.




Py

~

R

P

—

-
(3

BODY (3 Hrs and 5 Min)

PRWNTATION s

- ..

correctly.

7(1) Types of l;u.ters

9 {
. (a) Gas heaters

\

7a. Using the di;gram pronded, loca.te a.nd name the
ma jor components of gas and electric water heaters.
'The e:.ght components of the gas burner:and the nine

components of the wn.ter heater must be mamed

“(b) Electric hea:.tersJ

2

7

(2) Construction Féatures

(a) GCas fired

)

{

\
\

e

1 Sheet steel casing .

S

LS

&

2 Heat seal insulation

- o

4 Heat'deflector

’

3 Cold water drop tube’
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S .
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EXTERIOR WATER SUPPLY

" OBJECTIVE | ' .

-

The purpose of this étudy guide is to aigd you in learning the
configuration and principles’ of operation of water distribution systems.

INTRODUCTION

. o ) ,

.The society we live in today thrives on the availability of all ‘
things to the members’ immediate demand. Individual water barrels are’
out and mass distribution systems are in. '§ ‘..

Water distriBution systems may be simple‘or complex. Engineer
drawings become- guides and maps " for the -plumber. Many systems may be
included in the same drawings. Correct interpretation of such maps
eliminates errors in determining materials required, systems construction,
and design configuration. Tl .

1
WATER DISTRIBUTION SYSTEM COMPONENTS

Carefully planned water distribution systems resemble a grid. A
network of large piping divides the consumer area into-*Subareas. Each
subarea is served by a netwdrk of smaller pPiping.” Such systems are often
referred to as belt or loop systems. There are no dead ends and water can
flow to any point in this system from two or more directions. Further,
additions to the system will not dilute its functional capability. -
Figure 1 illustrates a simple water distribution system..

STORAGE TANK

PUNP

ONTROL VALVES

WATER TREATMENT PLANT WATER DISTRIBUTION SYSTEM ,

€ND-026
]
Figure 1. Water Distribution Sys tem

Components - .

~

3

Components in water systems vary depending on the water source, its
location in relationship to the user, and water characteristics. - ‘

N
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Pumps
! «

Pumps may be requlred at Air Force installations to pump water from
lakes, reserv01rs, or rivers to a water treatment plant.° After treatment
additional pumping forces water into the mains and storage facilities. In
distribution systems booster pumps may be used to increase water pressure.
Emergency pumps are used in case of water supply breakdown or to satlsfy
firefighting requirements. When pumps are installed in a main or, serv1ce
line, they should be connected to the piping'by unions or flanges. This ®
allows for easy removal of the pumps from the system during maintenance
or when the pump needs to be replaced.

Treatment Plants

Absolutely pure water is never found in nature. For military use,
water must be free of disease-producing organisms, poisons, and excessive
amounts of mineral or organic matter. All water streatment plants do not
contain the same equipment. They are designed according to the amount and
type of minerals and organic matter the water contains. So no two plants
‘will be the same. But they will have the same discharge of water whenever
possible.

Storage Tanks

The normal water demand in a community or military installation varies
considerably between night and day and for different days of the week.
During low demand periods, treated water is stored in storage tanks.
Treated water from the storage tank is fed back into the system when the
demands exceed the capacity of the supply source or treatment plant.

Storage tanks also provide an emergency water source should a failure
occur in the system or for firefighting. Storage tanks may be at ground
level or higher than the portion of the system they serve. Reservoirs

or storage.tanks higher than the distribution system maintain the de31red
pressure in the system.

Valves '

Valves are used in the water distribution system to control the flow
"of water. The different types of valves include gate valves, pressure
reducing valves, check valves, curb service valves, globe valves, and fire
hydrants.

Breaks and leaks can be caused by freezing, ground movement, collision,
fire, excessive water pressure, and explosion. Gate valves placed at
strategic points in the system must be closed, thereby isolating the
damaged area, Service to the undamaged portion of the system will contlnue
without belng interrupted.

. %
4

Globe valves are used in the distribution system on small lines or:
service lines., They restrict the flow and cannot be used where flow
restriction is not needed. .

Check valves will prevent reversal of water flow due to loss of .
pressure. Check valves will also isolate certalin sections of the distri-
bution system.

Pressure-reducing valveés throttle the flow in pipes to reduce the
pressure on the discharge side and keep it constant. They are used for

2 2
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feedlng water from a high-pressure to a low-pressure system. -If groat )
- variations inh flow rates are expected different sizes of pressure

. . reducing valves will be installed in batteries. - {

. 'gurb service valves coritrol water distribution to individual
buildings or dwellings. These will be used as the need for water to the
T buildings is determined. -

Fire hydrants will be placed in all areas where there is a need fcr
fire protection. Proper operation and use of hydrants is esgential to
water distribution economy and safety. All fire hydrants should have
a gate valve serv1ng as a positive shutoff in case of damage to the
hydrant. . ,

: ]

i ]

- : Piping

Mains and piping are composed of feeder mains, distribution mains.
branch or lateral lines, and service lines. The feeder mains are large
1 pipe and supply distribution mains and storage tanks.

- T b
2 Distribution mains are the pipelines which make up the distribution

. system and include any lateral or branch lines. from which service lines
F take their supply. ) .
2

Service lines transport the water from the distribution mains to the
various buildings and facilities.

The lateral lines will make the distribution system more effective
and efficient by forming a closed loop system.

With the exception of the fire hydrants and some storage tanks,
the water distribution system is underground. It is more practical to
= bury a large portion of the d1str1but10n system to protect it from damage ‘
from weather and collision.

Maps and Records -

N : o

An important prerequisite for any good operating distribution system
is a good set of maps and records. The maps should show the location and
size of all valves, pipes, and other components. The records should be

- an accurate account of all repair and maintenance performed on the system.
The maps and records must be updated each time a repair or malntenance
functlon 1s performed. Out of date records are worthless.

.

B : RPN
: ’ ! FACTORS GOVERNING WATER MAIN CONSTRUCTION . {
Quantrty Needed .
The amount of water needed by an air base will depend on several

. factors, The effective populatlon, which is all the residents living in
* the dorm1tor1es or in government housing, must be furnished domestic water.

At the beglnnlng of each workday the c1v111ans that work on the base /
start arriving. These nonresidents help make up the authorized population
of the base. Water must be furnished so each may do his job properly.

Some bases have iarge hospitals. Hospitals use‘large amounts of water.
Bathing of patients, mopping floors, kitchen uses, and hospital laundries
are some of the uses.

‘ 3
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The amount of water used by a base will vary both day and,night'and
summer and winter, If a large fire occurs and the firetrucks have to
pump water all night, then the base could run low on water supply. This

would be called an unusual peak demand.

so enough water ill be on hand if needed. If the base grows, more Yater

Firefighting has to be taken 1nto account when the base is first-built
towers are\needeg\

Quality Needed . . @[ X

There are two types of water consumed on a military basé. They are
domestié and 1ndustr1al.

DOMESTIC WATER.' Every base must have water that is clear, have an
acceptable taste, and be free of bacteria. When water meets these require-
ments, it is .called POTABLE water.

Evén théugh-water is potable, there are some things that make it
undesirable for domestic yses. These are odors and hardness. Odors come
from sour gases in the water or from minerals such as sulphur.

. Some water-forms a white scale on the walls of water glasses, pipes,
and anyth;ng ‘where the water can evaporate. This white scale signals
the hardness of water. When water contains too much hardness, the water

must be softened. This is accomplished in the water treatment plant.
- N

Industrial ) g
t Uses . . e ‘ ¢?
Do you remember seeing water trickling down a large cooling tower?
This is industrial water. There are two common uses for industrial water

on an Air Force installation. Water to furnish Air Force operatlng eguip~

_ment and heated water for sanltation purposes. N

Hospltals need pure water for m1x1ng medicines, so they use dlstllled

" wateg. Airplanes use puré water to squirt in the engines for more power.

The water they use goes through a demineralizer which removes minerals
from the water. >

Boilers that heat large amounts of water for laundries use specially
treated water to prevent a white scale from covering the insides of the
boilers. , 1

.
1

o METHODS OF ASSEMBLING PIPE JOINTS ,

v -

Lead Caulked Joints ' . . ) T
Leak caulklng is used on cast-iron water pipe. 'The pipe is available

in & varlety of sizes, lengths, wall thickness, and hub depths. Cast~iron

water piping should not be confused with cast-iron soil pipe.

Lead caulking is the most common method of assembllng bell-and-spigot
type joints. The spigot end of the pipe is inserted in the bell or hub
of the receiving pipe. Oakum is firmly packed into the area between the
hub and spigot end of the pipe with a spigot tool. The amount of oakum
is firmly packed into the area between the hub and the spigot end of the
pipe with a special tool. The amount of oakum applied varies with the
size and depth of the hub. The remaining‘hub depth is filled with molten

18- 75-802
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lead. The lead 1s tamped and dressed with specially designed tools. These
tools are similar to the tools used to fabricate soil pipe.

~ I < e
Sulfur Joints . *

Sulfur joints are assembled and poured in the same manner as lead- .

caulked joints. The oakum is applied and the sulfur is heated to a liguid .
state and poured into the joint. No tamping is required once the sulfur
cools, ' .

Sleeved Coupling

A sleeved coupling resembles a
can with both ends removed. The
cylinder is internally grooved to
accommodate rubber O-rings as the
pipe is forced into the sleeve.
Figure 2 shows pipe ends and sleeve

SEALING

., assembled. . BETWEEN o

.

The, sleeve coupling is also
used to assemble cement asbestos
Pipe joints. The pipe may be adapt-
able to cast-iron piping by a lead~
caulked joint. -

SLEEVE

Screwed Joints | Figure 2. Sleeve Coupling

A screwed joint is used to assemble steel pipe. It requires an -
internally threaded fitting to be mated with a matched externally threaded
pipe. A pipe compound is applied to the external threads to lubricate the
threads, aid in forming a seal between the thread surfaces, and to provide
an antiseize for easier disassembly. Normally you do not use screwed
joints on large pipe.

~

v -
'

Flange . )

The flange joint, as shown in figure 3, has proven its general utility
and satisfactory performance. It is used in the installation of pumps,
chillers, heat exchangers, and othef ' T
equipment. The flange itself is
mdlded separately from the pipe. The .
flangé is attached to the pipé by a' i ‘ - FLANGES
screwed connection or by welding. A -
gasket is used between the flanges to
,form a seal, then,bolted securely

- together to form a water- or gas-
tight connection.

-

Plastic

Plastic pipe can and is often
used for service lines. Some of its
advantages are that it is easily ,
connected to copper tubing or pipe, Figure 3. Flange Fittings
it is lightweight, withstands
corrosion, low cost, and easy to work with and use. Plastic tubing or
pipe is available in sizes from 1/4 to 8 inches in diameter.

|
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Connecting Pipe to Pumps

A variety of ﬁumps are used throughout plumbing systems. Three common
methods of connecting pipes to pumps are threaded conpections, flanged cmnectioﬁs,
and mechanical coupling. .

v

O~ 'pumps requiring threaded connections, there is a short nipple
screwec into the pump. One side of a union is screwed on the nipple while
the othor side of the union-is screwed on the pipe. The connection is,
compler+d by joining the two halves of the union. nf ‘ |

. A . .
SUMMARY ' o

- 4

Waner diétribution'systems are constructed in loops so that water ‘may
reach any point from at least two directions. vValves in the system are
used tc isolate portions of the system, control waterflow, or reduce

pressure at strategic points. -
s

Asidz fram the distribution. system itself, the inclusion of other
units, such as storage tanks, pumps, and treatment plants, depends on the
water source, location relative to user, user demand, and water chafacter-
istics. ' .

Steel, cast-iron, or steel and cement asbestos éﬁbe are used for water
mair censtruction, -

. Threaded or screwed joints, lead-caulked joints, sleeved joints, and
flanged joints are methods of assembling water main pipinF joint. .

Plumbing systems are laid out on maps and each unit identified by a
symbol. Maps are used by both condtruction and maintenance crews as
references,
QUESTIONS
-1l. What is meant by a loop water distribdﬁioq system?

2. What 1s the fu%ction of the gate valve on'a water system?
3. Name ithe components of a water distribution system.

Why is it important to have maps of a water distribution sfstem?

Name the types of pipe used in a water sfstem.

When installing a pump, what imporiant item must you remember?

What is the function of a check valve? ‘

~

what is the purpose of the curb service valve?

Name the two typés of water needed on a military installation.

10. What does the terﬁ "Quantity and Quality" mean when speaking of
demands? ‘- .
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“ i s . STLEL PIPE ASSEMBLY

.

OBJECTIVE

The, purpose of this.study guide is to introduce the procedures
used in preparing and assembling steel pipe. )

'

.

: INTRODUCTION' ‘ ' . - .

L ) Steel piping is often usg¢d for building service and distribution - .
e - ~ systems. Installing the system requires correct measuring, cutting, and
. threading techniques to make the system watertight. .

- .

. ‘ PIPE CUTTING, REAMING, AND THREADING TOOLS
- . »

- ; Pipe is not always’the length required for system fabrication. It |
A oo must be cut to the desired length and threaded. There are several tools
: available to the plumber to accomplish each operation. For discussion.
! purposes, this study guide will identify the tools as either hand-operated ,
. or power-operated. . ' i .

; S ’ ' .Holding Devices :

Pipe must be sécurely supported if cutting -is to be accurate.

Special holding devices have been developed-to hold pipe. The devices,

called pipe vises, arer available in . .

a variety of sizes and designs. .

Vises may be hand-operated. Larger L

vises may also be power-cperated.

The vise jaws are tightened on the < ( K 2 ( ;E) -

pipe, holding -it in place. Vises ‘\\ :

may be permanently installed or may ) . HANDLE

be mounted on a platform with legs :

making it a "portable" tool.

Figures 4, 5, and 6 show some of - UPPER JAW

.

(

UPPER BODY

the vises available for the plumber's
use. When holding soft metal pipe,
. such as brass or copper, a lead
- sleeve is placed over the jaws of
: the vise to protect the pipe from
being scratched or marred by the
vise jaws. o

R JA :
. . LOWER JAW  ower Bopy  LEVER

- r

. Figure 4. Bench Vise

s o g e
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Figure 5. Chain Vise - Figure 6. Strap Vise ,
Pipe Cutters, Hand-Operated - ‘ )
+ Figure 7 illustrates -a hand-operated -pipe cutter. Pipe cutters are )
available in sever sizes and designs. Some are designed to cut pige
where a complete reYolution around the pipe cannot be made The pipe .
cutter in figure 7 requires a full revolution around the pip&\for cutting.
To use the pipe cutter, place the A ) -
cutter wheel on the: point where
the pipe is to be cut and tighten - Z ~ -

’ rollers snugly against the pipe.
Rotate the pipe cutter around thg .
pipe. . Tighten the cutter 1/4 turn
after each,revolution(around~thg

pipe.

-

13

N
Support the pipe end’being cut
and maintain a hold on the cutter .
as the cut nears completion. Injury . Figure 7. Pipe Cutter - K
may result from the £falling pipe and .
cutcter. The cutter may als® be
damaged.

I

-

Hacksaw

- A hacksaw, similar to the one —k S D
illystrated in figure 8, may be used :

' to ®ut pipe. Its use produces a ’ b

X rough end cut with considerably less Eye— g o f o)
accuracy than the pipe cutter. )

A variety of blades are avail- -
‘ able for cutting purposes. A hard

~

Figure 8. Hacksaw
-10 > '
d . . f

. o ) )
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témpered blgde is best for dutting hollow shapes and 1igh£weight metals, L
such as tubing, tin, or copper. : .

The wall thickness and type oOf pipe being cut not only Jffects the

type of blade'selected, but also the number of teeth-per inch on the . A
blade. In general, best results are obtained by using’a fine blade (32 >
teeth per inch) on thin-walled tubing. A goarse blgde (18-24 teeth per
inch)'7is used for ‘thicker walled piping. ¢ . o

. ) N . ‘ . ) .

The blade should be installed in the frame wi the, teeth pointigs v

away from the handié. <Cutting is thew accémplished by applying slight
preSsure on the forward stroke. Pressute must be released on the return -
stroke to prevent teeth: damage. Excessive pressure used to cut metals
faster will only damage the blade and require early replacement.. Thin-
walled materials may be ripped or deformed. T

Goggles should always be worn when cutting pipe above or at shoulder ' -
level. ) : S
Reamers - . 0 )

Piping systems are designed A Spire 5 b
to offer minimum resis;gnce to . // PIPE . \ A
liqyids flowing through'themi Ong Burr formung | . %
item of resistance occurs when a . T = i — == /
burr is, Teft in a cut pipe, . -eur
figure 9. .

: ’ Figure 9. Burr Resulting ‘

Burrs should be removed by - from Cutter’

filing them off with a rattail

file, as shown in figure 11, or with a tool specially designed for the

job, as shown in figure 10 (Reamer). Reaming is accomplished before Nk\) '
,threading pipe. . . ' ®

ot
AN

PRIV VIR NI 2SI S0 SR T 3

Figure 10. Pipe Reamers
Files

‘fhe outside surface of a pipe is oft&n marred through normal handli;g.
If nicks and burrs are near the 'end of the pipe, they must be removed -
before the pipe is threadled. A variety of files shown in figure 11 may ,
be used for this purpecse; . ) .

11
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- El :
. ~ Filing is accomplished in the

- Same manner as cutting with a hack-

'fa, o 1/4 -.3/8
r i 1/2 ~ 3/4.

z* 7 ~sional cleaning with a fide

‘.., .injury to the user.
, :

X

L L 21)2 C

saw. Slight pressure is applied
¢ on the forward stroke only. Occa~
brush,
. gsometimes called a file card,’is-
T . required to clear clogged teeth.
: ‘ S :
. * . A handle should always be used
*  with the file to reduce possibYe

’
gt v

o o— e T YT T . *

B
i 1

/.. hreadirgeryps S

SINGLE cOT TRIANGURAR FiLe

2 7‘Figuré(I;. Files

A stock and die set of the nonadjustable type may. be .used to'thread

-

L 2.
. : An‘adjusﬁéplg die_and sﬁsbk\set

*~__  when thréading different size,

[N =
™ N

pipe.

¥\s\§\
die™ig aligned on%the pipe.
N As thf ie "is ‘turned-on

~~  completely formed (figure 14), .
~ N \\\\ - > .

- N

g

“ o~

T ’?igqre 12,7 ‘pie and Stock Set . .

pipe BY hand..- A set: of dies,.as illustratéd in figure 12, are used with
. thé same ¢ieg§§oek. Larger die’ sets require larger diestocks. .
.. o . - ~ . ‘ ) N g 2

. ' v N\ 5 i\\_\ N . !
eliminagegithe need for\ghahg%gg dies

“ N

N
~.

B3

- a SN o K TN . Lo " P B s

The die, as shown 1n=£}gﬁ§égﬁ?hn§§ a tool with cutting edges.
" The firsg*tﬁggads are shallow and\rnggmpleté$<.
the pipéi\the thggﬁ@g}become'deeper and mdfe\x

A

~ Y

The _

- - A

S~

.

" DIE HEAD N
t re-ost s

Figure 13. Dpie

The- areas between the cuttiﬂg,sggment pérmit shavings to“be expelled

Q,good grade cutting oil is applied afte
cleans, .arid lubricates the cutting threa
clean and propérly‘set before' thyeading,

die segments. and the pipé threads.
- - 4 ’ '

¢ -

’

r* ¢ach revolution.
ds. ]

This tools, .

. Die segments should be kept *

LI

in order to prevent -damage to the

’

. . SIZE OF PIPE

e N 1

N 1 - 1yg2 ‘\

INCH

18 |
14

117172

fl'

NUMBER OF THREADS
. . - . PER,

— TOTAL LENGTH OF
= "THREADS (__ ) .

_5/8"
13/16"
1"y 1
1:9/16"

——

~

[+

. Figure 14. Pipe and Thread sizes
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It is considered unsafe’ to quickly spin the die off the threaded - Y
pipe. Damage to both die and threads'on the pipe may resuIt: Personal
dnjury may also result if the die comes off® the threaded pipé sooner
than expected. - o B

Pipe Threads T ‘ . i

ALY

] Standard pipe threads are used for all pipes and fittings. Threads o
are identified by number per inch. Eight peaks or threads in an inch
indicates that there are eight threads per inch. The number of threads

per inch is determined by pipe size. The chart in figure 11 lists ‘the
threads per inch for each pipe size. The normal length of the threaded
portion, of the pipe is also listed. However,'a generdl rule is to thread
enough pipe to expose at least two full thread revolutions beyond the-die.

Power Threading Too%i

-

To be able to cut, ream, and thread pipe with power tools is a'great
* time-saver. It can be dangerous if the-operation is not performed properly.
There are many types of threading machines. The most common are the
power bench threader, power-driven vise stand, and the geared type threader.

.

Power-Driven Bench Threader

AN

Figure 15- illustrates a power-driven bench threider. Most plumbing .
shops are equipped with this type threader. Two-inch pipe is the largest
pPipe this machine will handle. . ’ .

" . T TP—055 '

Figure 15. Power-Driven Bench Threader . '

™
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) Pipe is inserted and secured in a rotating ‘chuck. An individual
cutter, reamer, and threader can be applied without stopping the machine.

An oil pump and jet directs oil on the cutting surface at all times.
Metal chips and files are washed off the pipe and collected in a reservoir,
Routine cleaning is all that is required to maintain the machine in working
order. ’ : .

Gear-Type Threader

A deared-type threader is used. to cut pipe larger than 2". The pipe

is held securely by a portable chain vise, The threader is stalled on
the pipe end and the proper size cutting segments installed. | The cutter

housing is secured to the pipe by means of setscrews,

L]

Power to turn the cutting segments may be supplied by the] portable
power threader (as shown in figure 16) or by a vehicle equipped with a
power takeoff, A drive shaft connects the geared threader to the power
source, The _geared type threader may also be worked by hand with a
special wrench and adapter.

g T

H

-

Figure 16, Portable Power Threader

Power-Driveq,Vise Stand

is &
Simply sp€aking, it is a

/- A power vise stand (illustrated in figure 17)
Rachine used in plumbing shops and on the. job.
rotating vise. :

Once the pipe is installed in the vise, cutting, reaming, and
threading pipe can be accomplished. Rotating power is provided through
reduction gears connected to an electric motor. Bars extending on each
side, provide a rest for the handles of pipe cutters, threaders, and
reamers., . . .
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Figure 17. Power-Driven Pipe Threading Machine V
. oL " R D Ve
. . The portable vise stand will oﬁly,hapdle pipe up to 2" in diameter. — \ —-
Larger pipe must, be threaded by the geared type threader shown in T
figure 17. However, the portable power vise may be the power source. "R
[¥ H v : Yy
, ? LU ; P ‘ \
+NOTE:  Cutting, reaming, and threading pipe with power\\ , %ﬁ
; machinery can becomg a. common:operation. It can become \ ) ’
guch a routine operation that.a plumber can "do it blind-~.
~ - folded"” so to speak.\ Such coricepts have caused serious
’ injuries to the machine operatory “Arms 'have been broken '\ . .
by rotating handles. Feet have been fractured by! falling. : T
. pipe. Serious injuries ﬁgve been sustained when an opera- '
tor has been drawn into the machines. This has beeén
caused when clothes become caught iq the moving mac¢hine
* ' parts. PO e
S %" MEASUREMENT
™ There are three methods of measuring pipe for cutting and threading; -
. end-to-end measurements, ‘centercto~-center measurements, and end-to-center -
measurements (see figure 18). These methods must\ be understood if
pipe is. to be cut_ to the .correct “lengths. Ly T Y
End-to-End Measurement . ~ , I - ' '
—_- ’ NS 4
End<to-end measuremént is” the measifrement from one end of a piece 4
of pipe to the other end. It is the full .length of the pipe including
the’ thread. . - . ’ -
. 2 G 1Y i< . . . v ~
. Center-to-Center Measurement - o -
Center-to-centgg measurefient is used only when a length of pipe
has a bend fitting §&trewed on both ends. The center-to=center measurement ﬂ
’ ’ . . . ' -
N - 15 - . *

# - .
P ‘
N .




is the measurement from the center ) .

the pipe to the center of the outlet. ! . . i
-« of the opposite fitting. SRERERRN 1 | Juici}

P
. “

. End-téfCe?te; Measurement. '; i . £HD TO CENTER MEASURE
Enq~td-%enter measurement. is ! .
used for a piece of pipe having a i L 4
. r~-bend fitting screwed on one end R

N ' only.. The-.end-to-center measure- T
. ment is’ the measurement frém-one - F CENTER TO CENTER MEASURE |
' .~ end of the pipe, including the ’ Ty .
: thread,/to the center of the outlet

- . of the bend flttlng on the other
. ‘end. 2 h : . T I
.- ; , = il
" - * : .t =
JOI_NING :I'HREADED—PIPE‘“ N D o
el ) ) [
o « ' ' Before assembling. a section .of - - - - - :
_ — t pipewith a fitting, clean chips and - -Figure 18. Pipe Measurement

*dirt from tbe threads of’both items, -

that they are clean. and properly cut. Coat the male threads of. the pipe

‘b wrench to the flttlng and tighten it on the pipe until the joint is made
3 up to the desired degxee of tightness. The pipé wrench should be placed
' on the shoulder, o@*the fitting which is on the end of .the fitting being
tonnected, If tﬁekwrench is applied to any other part of the/flttlng,
B "distortion of -the fitting may-be caused and result in a leaking joint.
} Generally, two wrenches are needed to tlg%ten the joint, one on the pipe
and the other on the fittifigs (see figure il .

t

Figure 19. Using Wrenches '

Most beginners use excessive strength when ,screying fittings or
valves on pipe. This is poor practice' because not only does it waste
encrgy but excessive strength will stretch#fittingd. Jnce "a fitting is
strntcnedelt‘w1ll Ieak and have t.o be removed and replagp

. e . -
.

¢

£ the several pipe sizes are as focllows:
) -y

i6

.

ERIC . o

of the'outlet of one fitting along i " Giip, 10 en0 MEASURE —— | .

it

with ‘a stiff bristle or wire brush, Then inspect the threads to determlne

3 evenly with pipe~joint compound. Start the.fitting on the male thread of
et 0t the pipe by hand, exercising care not to cross the threads. Apply a pipe

‘To prevent excessive tlghtenlng, the size quc wrunch ro'bg uiseel for

R




R ) inch wrench for 148" pipe s ; o o
. . 8 inch wrench for 1/4" pipe -
) 10 inch wrench for 3/8" and 1/2" pipe
' . 14 inch wrench for 3/4" and 1" pipe
18 inch wrench for 1 1/4™ and 1 1/2" pipe
24 inch wrench for 2" pipe ,

‘ SUMMARY °
Cutting, reaming, and threading pipe are common opergtions performed
daily by plumbers. These operations may be accomplished either by hand
or with power tools.

Pipe may be cut either by the use of a standard pipe cutter or a
hacksaw. Cutting pipe with a pipe cutter is the preferred method. Cutting
with a pipe cutter will cause a burr to form on the inside of the pipe.
This burr must be removed since. it hinders the flow of liquids and causes
stoppages. The time to remove it is immediately after the pipe is cut.

A pipe reamer is used.to remove the burr. The reamer is a fluted unit
which is placed in the end of the pipe and turned clockwise. The turning
action cuts off the burrs. :

After the pipe is reamed, it is ready to be threaded. Pipe may be
threaded by the use of various types of threaders. Threading may' be
accomplished yith either handtools or power tools. The pipe must be held
> rigidly in a pipe vise and the dies properly placed oan the pipe and turned
clockwise to make a good thread. Plenty of cutting oil should be used
during the threading operation to keep the die segments cool and prevent
them from ¢hipping. A sufficient number of threads have been cut on the
pipe when about two threads extend beyond the die segments. :

Care should be taken when working around power-driven machinery to
avoid accidents. Do the job step-~by-step as if it were the first time you
have ever attempted to do it. Just because you are using a power-driven
machine and you do not see the power exerted by the machine, this does not
.. lean you cannot have an acgident. Many- & plumber has lost a finger or

kenhgis“arm by becoming careless and allowing his loose sleeve to get
caught in a set of revolving dies. Remember to keep your sleeves and
clothes properly‘?ﬁttonggbyhen you are working around any power-driven
equipment, ~ e ’

" 'QUESTIONS: ’ - : : < .
1. what t;o methods maf be used to ;ut pipe?
2. Why is it necessaéy to ream pipe before it is Phreaded?
%. How is pipe reamed? ] T

4. Why is a lead sleeve used to hold brass, copper, and chromium pipe
in a vise? ) -

5. How dé you know when the proper éhread length has been reached? .

¥

6. Why is cutting oil used during a thread cu%tfﬁb.opération?

7. Wwhat equipment is used to cutmgh%qusgon:gipe?l'* R "f
- < IR - “'""”a,,,-‘ S ., ' 4'/. . - ,

- 5 17-
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-

‘8. Why should dies be cleaned and properly set ﬁefore a threading . ) LT
operation? s ) o :

9. What safety precautions should be followed when threading pipe?

. 10. Why should pipe be supported when it extends beyond a power threading
’ ’ machine? .
REFERENCES

1. AFM 85-20, Plumbing

2. National Plumbing Code
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i - ' INSTALLATION OF BUILDING SERVICE LINES

-

" OBJECTIVE

- ~

\ To develop your knowledge of procedures, specifications, and materials
used in the installation of building service main.

INTRODUCTION

The building service main is a short, rather uncomplicate
connecting the building water system to the street main. e AF plumber
is often called on to repair the system or to fabricate and install a new

aE system. This not only requires the plumber to know what is in the system
but also how large the pipe must be, where they must be installed, and how
Eo connect the system to the street main. )

. - , BUILDING SERVICE MAIN'

System Design }
The building service main is the part of the water distribution

- - originating at the street main and extending into building. The piping

is buried below the frostline to protect it from freezing.

Excessive turns and offsets create friction to watey movement which
in turn affect water gressure and flow. The building service main must,
therefore, be as short and straight as practical. . '

Figure 20 jllustrates a’typical service main. Individual components
are discussed in paragraphs to follow.

STOP & WASTE
- PIPING

WALL

CURB srtoOP

METER -
CORPORATION STOP

WATER MAIN CXB-478A

t
s figure 20. Typical Service Main

Piping = | N
*
* > > Lither ,copper,-~galvanized steel, or plastic piping can be used for
servicing small buildings. Cast-iron pipe is favored for larger puildings.
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The size of the building, however, is not the determining factor in
selecting the size of pipe used in constructing the service main. There
are a number of variables that enter into the computations in determining
the maximum requirement for water in a building such as the number and type
of fixtures, the size of the lawn, climatic conditions, and the number of
occupants. Local regulations must also be considered.

!

Pipe joints used in the service main are consistent with the type of
pipe used. Soldered and flared joints are used for copper pipe assembly
while cast-iron joints are lead calked. Steel piping is assembled by
threaded connections. )

Corporation Stops

A corporation stép is threaded directly'into the main after the tap
has been made (see figure 21). This serves as a shutoff until the curb
stop and the service up to that point has been installed. .

Once the service line is installed, the corporation stop is used only
when repairs to the line between the main and curb stop are necessary.
Figure 21 illustrates a corporation stop.

Due to the location of water mains (usually under center of street)
and in view of the fact that the corporation stop is very seldom shut off,
no boxes or extension rods to the surface of the ground are i#nstalled.

@

LEAD PIPE

COPPER FITTINGS

Figure 21, Corporation Stop Figure 22. Gooseneck

Flexible Connectidns

Flexible connections are used to absorb street vibrations and compen-
sate for ground settling and shifting. The gooseneck as shown in figure 22
and the swing joint shdwn in figurj’ZS are two types of flexible joings.
.- “ ' ) - - -

.
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. - "’,
A Curb Stops’ [
M ' i
N ) { Curb stops are placed in the —
. ) T " " "7 line at a convenient place between
ELBOWS . the street curb and the’ propert§
CORPORATION . line. The curb stop (figure 24A)
. , SToP is covered by a curb box (figure 1:7) _
. ) \\\\\ \ ’ R with an extension to the surface
NIPPLE . so that the valve may be opened or’
¥ . closed. A long key on a rod B
extension from the top provides a
s means of reaching the curb stop "
from the surface. Curb stops are
. . particularly valuable in cold
STREET MAIN : climates where a building may be
cxo-0708 vacant during the winter months.
Water service is shut off as a safe-
. ) guard against frozen waterlines -
Figure 23. Swing Joint within the building or p0551ble
loss of water through leaky pipe
and fittings. ~
|
, I
5 L2l
t ’
2 » ~
A. Curb Stop ., B.- Curb Box
Figure 24 .
& ) Ll
Meter Stop ' L T
. -
A valve placed on the street ° ¢‘f
side of a meter on the service line, ~ \
is called a meter stop (figure 2¢) ,
Their purpose is to shut off the : . .
water wnen the meter is remoue B
. In” some installations it is “used e ‘
. as tHe controlling sthp -£0 the -
building. L. >
‘Watermeter ”.”'” . ¢
A-Jatermeter is o device used [ ) ‘, .
to.measure the amount of water . L -
.kassing through it {figure 26). . ) ;

" Plumpbers may use such a device- when

.- Fléure25. Meter Stop
21 '

B T U
7" -




determining water consumption in
various locations on the base.
When a base buys its water from
the local municipality a .meter is
used. to measure the amount used.
Off~base water customers are
accessed charges for water service
based on the amount of water
passing through the customers'
meter, ‘

’

* ~

The meter is a precisitn
instrument and should be handled
with care. It may be installed
outside or inside the building.

C Figure 26. Watermeter .
HANDLE \ . oo . o
Stop and Waste Valve

~n some installations-a valve
may be installed either inside or
outside the building in the service
~line. (It 'is often the shutoff
valve to the building. It is a.
unique valve~in that when it is
turned8.off, water from the
. . building, water system is. drained
ORAINT B . off through ports in the valve -
HOLE , . body (see figure 27). . Building
] . “watef systems can be drained . for
- . : ! ~wintertime protection when"not in
, P . s~ use and also td facilitate system
Figure 27. Stop and Waste Valve. repairs. ’

. ~ . 23 . v
"TAPPING THE STREET MAIN ' .

The locahion of buildings requiring water service are.not always -
identified when the street mains are laid. The street main must, )
_therefore, be tapped and a corporation stop installed. .. .
A _self-tapping machine and specially désigned co’rpﬂion stop h ‘bee'n developed
to enable the ‘plumber to tap and install a corporation stop’without interrupting w?ter
" service in the main, figure 28. The pressure inthe main must not exceed 90 psi unless
a special attachment called a ''power qlevis" is used to control the withdrawa{_ of the
boring bar. The “power clevis' prevents damage to the self-tapping machine due to
shock caused by the uncontrolled upward motion of the boring bar. - Using this attachment
thé main may be tapped under a maximum pressure of 200 psi. If the pressure exceeds

200 psi it must be reduced before tapping. -

~

-0 'If tile building service line is more than 1/4 as large as the main, construct a -
manifold assembly. "Phis includes making a series of taps on the main and connecting
" them together to the building service line as shown in figure 29. . .

-

f
‘ -
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AL ’ A
) Yoo

ERICTION " RATCHET HANDLE.
COLLAR HORING BAR

FEED YOKE

COMBINATION
DRILL AND TAP

\em SADDLE -
—— GASKET

-

WATER M

AIN
TR.04Y

Figu)re 28.  Self-Tapping Machine

MANIEOLD
4

<

WATER .
HOUSE MAIN

- “ CX0-070A

.Figure 29. Manifold Assembly .-

'y

SERVICE MAIN LAYOUT

L 4

Plumbers Drawings

. . ) Y .
When plumbing blueprints are not available tne plumber must prepare
a working drawing of the system. Figure 30 illustrates some of the symbols

,ksed-to identify nct only piping but, the liquid or gas that may be in the pipes.
/- R o N v

.
N
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Ce '
N ~
| .
.PIPING, IN GENERAL" .
(LETTERED WITH NAME . . .
OF MATEFPIAL CONVEYED) . . ) -
. ‘NON-INTERSECTING PIPES
TO DIFFERENTIATE LINES
, OF PIPING ON A DRAW- . . o
ING THE FOLLOWING ST . “
SYMBOLS MAY BE USED. .
STEAM' ,
* CONDENJS:ATE L e sms s ews [ ——— ' - . . _
, e
 COLD WATER 3 - - - ~ .
«...._ HOT WATER ] - -
AIR N < A K
VACUUM : v —y
GAS .
. G S G
REFRIGERANT -
: . + + 2

—— - —

-l © . tog ' . 3[‘8 ' : ’
- Fizure 30. Plumber's Drawilfgy o ) : -
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- !
The location of other piping systems which may run‘parallel to,-

> c¢ross over, or even connect to the piping system being constructed must
also be identified with the appropriate symbol (figure 31). :

o

PIPE CROSSOVER _ -PIPE CROSSOVER
{NO CONNECTION) (conneCTED) i .
. : LO-03%0

L

Q

v -

' R

Figure 31. Pipe Crossover and Connection Symbols

»
% .

Figure 32 illustrates a limited number Lf»thé symbols’ used to
* identify fittings and valves’ - - ' ;

It is important for the plumber to ,not only use appropriate symbols
but to be fairly accurate in his drawings. Such drawings often become
part of the engineer drawings of the installation.

)

- -y

SUMMARY .- ’ ~ .
In order to stccessfully plan and lay out a plumbing system, you must
be able to rgéd and interpret plumbing blueprints and dfawMngs. A working
. drawing should be made, "using information from the blueprints which show
the locations of all fixtures, piping valves, and fittings. The drawing
should cpntain only the applicable plumbing systems of the building and-
- should be complete to the extent that it can be used to figure pipe lengths
* when figuring a,bill of material for the job. /. . .

A water main can be tapped with a self-tapping machine if the pressure does not
-exteed 90 pounds or 200 pounds when using a "power clevis." If a service line of more
than 1/4 of the size.of the main is required, sevefal holes are bored and combined into
‘4 special unit called a manifgyd. A corporation stop is used.to screw into the water

main so the service line cdn Be run to the building. - | i .-

A stop and waste valve is used in a supply line so the build ng water
system can be drained to prevent freezing at times when it will be vacant.
. v .

QUESTIONS -

1. Name the’combination tool used to tap a water main.
2. Why muSt a service line be buried at a certain dgpth?'

3. Name %the tyéés of pipés that may be used on a service line.

-
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What is purposerSf a’stop and waste valve?’

" What is the purpose of a curb stop? . o .
L

wuilding service line.

v

N R
' . . '/" . / '_
2 2 X ;

AYY
3

A

3 - - = N . . v - M - 3
dame two factors which affect the size of the building service Iine.

*
Mame two-tyrves of ‘flexible Gonnections in conjunction with a

B .
S

‘Name the valve that is installed in the water main with the self-
1

tapping machine. , - e . .
- - - £

What i% cthe maximum pressuré»cf,a wéte; main in whHich a sel'f-tapping.
machine may be used without attachments.

-~
e N

 REFERENCES -* « * . -
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AFM 85-20, Plumbing. ) .

"Z:.°National Piumbing Code.
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E ' BUILDING DISTRIBUTION SYSTEMS
b ~N

’
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OBJECTIVE .

The purpose of this stﬁdy guiée is to aid you in understandrgzjihe
pripciplies of the Bullalng Distribution SyStem and configuration 9of the
sxstem. .

\ . . k
INTRODUCE}ON R
The ‘days of hauling water from the.well o the house are gone due °
to the modern plumbing system. The neatness of installing the building -
distribution system will directly reflewt thé type of plumber who instailied,
the system. A neat appearance of all plumbing work shows the prlde a

plumber takes in his work. Ta

» ! COMPONEVTS OF BUILCING DISTRIBU”ION SYéTEﬁ

G Main water discributiom systnms include all of the piping, fit tlnas,

ahg "alves used to cenvey and control or throttle the water. -

BLlldlng service mains incluge all olpes, fittings, and valves whicg
convey water from the distributior mains to the building.

The buzlding distribution sygtem pibing originates at thé foundation of the structure
and becomes an extension of the building service main. The pipe itself may enter the

huﬂdmgthroughih&basementmaﬂ&onthmug@th&buﬂdmginnndatxon and into the crawl _
space under the floor Jmsts 3 .

Building Distributi‘on Main

A shutoff valve is mstaued just outside of the foundatlon Shutoff valves may also
be located just inSide the building where the piping enters through the basement wall
In either case. the piping-extending from this point becomes the cold water distributicn
matn. figure 33. Water is.thus conveyed to various points throughout the building.

~Branches o i
Y . .
. . . J
Areas requiring water supply within a building may not be in lifie with the ¢old
water distribution main, Ctility areas may bejin one part of the building while sa: itary
J3ciittes are in apnother. Sranch lines, whichymay oe short o 10ng, are connecté d to
the cold water distribution ma\m and extend to the areas where the water is to be used.:
figure 33., A

anch lines wav differ im size depending on thé\water demand .5 =a
fixture connected to them Yfigure 33). A reducer fitting iz 132
ecting a smali:r zrarfch une ts the supply 'maz.n '

gl v

most ins=aljations the Srunch line is installed under txe : Lor

sen czhe.ficor <o1sts. The brancn line cerminates at a SOoln. .NGL”
and wall studs waere a vertical glplrc section wi" be installed for o

connec+ior. . PR .

T.rloun L\<~r*_::c.. ;15 2¢ 2 slicht grade towars
This fuecriizates casy 1;nng' °hou3d 1t e zaguired

.

Llncy nor
S
]




“ _ ‘ ot
_— . . 3 o Cov )

. Supperfs for fthe bragch lines should be installeéd at no .more than 10
Supports c'onﬁs_t of either pipe straps, loops,. or pre-

" foot intervals.
formeé hangers. :

.

< -Parmanent installations require that pipe_suppor’g d,e'vices be of the
same matserial. as the pipe it supports. & form of coérrosion called electrol-
ysis occurs wheh -dissimilar metals are in coritact with each other. Cor- S
rosion woiLid occir if a copper’ of«b_sas\s pipe hanger is used +o support a *

_ stee% ‘pipe. Corrosion would eventually. cause either cor bgth p_j,p% and
" ghanger to fail., . % STm— L \ o, FTTEEN,
AP . o - v R [

<
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Supply Risers i
CE . v . . - ;
T Fixture supply+fisers are vertical piping that connect the branch line
-and fixtyre (figure 33). Risers should be supported at each floor level
fand joints. “Pipe rests and clamps ‘are used to provide support for vertical
~ Pipes and should not depend on horizontal fixture supplv branches ¢
support. All piping must be assembled ind tested before the wall i&‘.’" ’
finished. - ’ ) ‘ R
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— 24 STUB ™
 RISER, —

$OLE PLATE

90% ELBOW
BRANCH LINE .

HOT DISTRIBUTION MAIN - ‘COLD DISTRIBL TIONMAIN

v ] -
Figure 33, . Water Distributio

o - - 4 - " . )
‘Thegéize of the pipe going to a fixture will depend on tne type of the

fixtyre .

isted below is a gwide for normal pipe sizingj

. Dishwashner t/2" or 3/4"
Water Closet {Tank type) /2
Water Closet (Flushometer) .

: ‘ 30 v
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~No-
. . Air Chambers

Urinal-with Flushometer
Lavatory

hower Bath

Kitchen Sink

Slop Sink

Scullery Sink
Laundry:‘Tray v
Drinkind Fountain .
Hot Water Heater (Domestic)
Bathtub . - '

‘ ~=Water nammer is,a phenomenon

<

- - changes direction.-*

" that results “from the sudden
stoppage of waterflow in_a pipe.
The gqffect is the greaégaﬁ\ﬁf a
shockWave which travels‘biack and

forth between she faucets or valve
and the point where the pipe

CHAMBER

. . . J FLUSH YALVE

Water ‘hammer is more notice- N Y. CONNECTION
able when it occurs in hard, rigid . ; E T

"pipe such as—iron, steel; or-brass—— ——swo- - ’cmpw;EA
It is less noticeable 'in flexible A\\’ . SUPPLY LINE

pipe such as copper. - - -

\ L) .

Water h%mmei may be reduced - i
zy using any or all of the following ’ , SOLE FLATE
. .methods: installing air chambers,
as illustrated in figure 34,. - P I T T Ty S
using slow closing valves and faucets - ;'uwlf7u

_ “or installing commercial type-air

chambers, sometimes referred to was

shock absorbers:. . Figure 34. Air Chamber.

»

#_ TYPES OF PIPES AND JOINTS USED ON THE BUILDING DISTRIBUTION SYSTEM

-

-

Types of Piﬁzs
‘ The typés of pipes most cémmon;y used-in hot and cold water systems--
- are: galvanized, plastic, and copper.

»

" fypes of Joints - .

o .

7 The t pes of joints most commonly used in hot and cold water sjétems
L 2 .

re: threaded, spldered, solvent weld, and flared. “ o .
[Ny N - - . -+

SUMMARY . =, Y

. "~ =T

v

- -~

The building distribution 5ystem~§on§rsts of building distribution
main, branches, risers, air chambers, valves, and fittings. Piping must
be properly ‘supportedsahd slightly graded to facilitate drdinage of the
lines” at the lowest pojmgt. The type of supports should be the same -»
material as thaf’df e pipe to prevent electrolysis. The types of pipes
uséd consist:c of galvanized, plastic, and.copper; joints consist of
threaded, soldered, solvent weld,, and flared. ///
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QUESTIONS > ¥

1.
2.

4.

5,

6.
7.
8.

9.
19

AN

4\,‘REFERENCES R ‘

1.

¢

Wth does the building dlstrlbutlon system banLSt of’*‘

What is a branch? - . s
What "is ‘a riser? ) - N

Why is thé.material used ‘for hangers the same as the pipe?
How arg supply risers supported?

What is the purpose of an air chamber?

Why dé branches normally run at a slight grade?

bn most installation\where are branéh lines installed?
How often should supply risers be su?ported°

How often shou}d branch llnes be supported’

“» "‘
AFM 85-20, Plumbing. °°

2. r National Plumbing Code. .
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COPPER TYBING ASSEMBLY /S

OBJECTIVE® § ~ . o .

i i .
The puréose of this study guide is to describe types of copper pipe
and tubing and their assembly methods. : S

B A s e 2w

INTRODUCTION S o
Cogﬁer tubing -and pipe_hdve become increasingly popular with plumbers
due to e ease with which they can be assembled and installed.

Copper pipe or ‘tubing préparation and assembly methods will be
discussed under the following headings: -

@ IDENTIFICATION OF COPPER PIPE AND TUBING

® CUTTING AND BENDING METHODS -
..9 FLARED AND SOLDERED COPPER JOINTS

"®  TORCHES %

IDENTIFICATION OF COPPER TUBING .

There are four main types of copper tubing. They*aze_x+mL, M, and DWV.
The classification is determined by wall thickness. - ‘

-

‘'Type K - '

) A green color band and/or a’sgggpil’%ﬁ'the tubing surface:identifigg T
the pipe as type K. It is reconiignded - for underground iggtallation and
nigh pressure. Type K is available in a variety of sizes rapnging from

1/4" to 12" in diameter and has the thickest wall of the four types.

e e . = e L4 -

Type L ., .. - e -

v

A blue color band and/or a stencil identifies this copper tubing. IA
has a medium wall thickness and is recommended for interior use. Type L

is .also available in 1/4" to 12" diameters.
-

Type M s o
¢ { B
Type M has a light wall thickness and is used in low-pressure
installations. It is color coded red. Type M is,available in sizes .l 1/4"
" through 6" in-diameter. :

Type DWV

o : ’ . & o

Tne thinnest wall of all types of copper tubing is classified as DWV.
it :s used in nonpressuré applications and is distinguished by. a yellow
band. This material is available in sizes"1/4" to 6" in diameter.

“\ Copper tubing may be obtained eitner in hard drawn (hard témper) or
annealed (soft temper). ’ . ' .

3
oL

,‘,"u,
= ¢
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Cutting. Methods £

mark it.

The hard drawn copper (K, M, DWV) Ys available in 20-foot lengths.
Annealed copper, including K and L are available in rolls.

»

. CUTTING AND

A watertight joint begins with

< %
fFre ¢ €€ ¢

the pipe length, however, involves

consideration for fittings and type
of connection. This subject»will
be discussed later in the Study.

guide.

Once t@e tubing is measured
and marked 1t must be cut. The

desired: tool for cutting copper is

the tube cutter (figure 35). Its

operation is no different than the
pipe cutters used in earlier

lessons. Copper tubing is softer
than iron -or steel. Caution should

be exercised when-tightening the,
- cutting wheel against the tubing.
. The tubing may flatten under

pressuré.

A fine~toothed hacdksaw may be

used to cut copper tubing. A -

proper jig for supporting the_tubing.. -« -_ééigureﬂ35. "Tube.Cutter

while cutting is recommended

Utigure 36) .

BENDING METHODS Lt -

.
<« -
- P
3
<
«

- . .
tcorrect joint preparation.

- - PR

" ’The ini€ial step- in-preparing a joint is to measure the pipe and -
It is a simple enough operation. To get the measurement for

ADJUSTMENT WHEEL

TUBING -

P P Wo g

A fine~toothed blade (32 teéth per inch) will make a clean

cut and the tehdency for the copper to tear is minimized. Too much ]
pressure applied to this hacksaw on the forward stroke will not only tear,
the copper but also tends to flatten the tubing.

changing directions. However, ﬁard“tﬁbing requires annealing (softening) ...

and cool the meti} quickly. -

f13

v

Figure 36, Jig-for Cutting Tubing

Bending Methods

Either hard or soft drawn
copper tubing may be used for
waterlines. Soft copper .can be

formed into desired bends -to change’

"line direction. 1If care is taken,
copper tubing may be bent,by hand.
However, the slightest excess -
-pressure at one point will résult
in a flattened or kinked tube.

. When hard copper tubjng is -
used, a fitting.should be ‘used for

the portion to be bent. A torch is used to heat the pipe to a dullfred
glow. Applying a cold wet rag to the area yill é@d,the annealing process .




& ' W
Kinking may often be prevented %;wt

when bending tubing by hand by fill- .
+ing the tube with sand. Fiqure 37 :
illustrates bendiing a sand-filled /7

VA
v |

i

tube bx%hand.

N

/ 14
A bending spring, shown i
figure 38, may also be used to )
. .prevent the tubing.from flattening
.. .ar kinkingt-,The,spring.isﬁayail---A R
able in a variety of sizes, and
Figure 387. Bending Tubing can be used on the outside or
Filled with Sand inside of the tube.

. e [ - . avn - - - ;

[ T - N ; " |
-

Mechanical tubing benders are considered the most practical method
of bending soft copper tubing. Pigure 39 illustrates a typical mechanical
tube bender. Benders are availahle in a varigpy of sizgs and designs.

.

Figure 38. Bending . R L ‘;
Tubing Using a Spring " .. Figure 39." Tube Bending TSl .

FLARED AND SOLDERED COPPER JOINTS™. ., -

. . -

Bending tubing is not always used td change p;pe~directioh, Ff%tiqgs[
either flared or soldered may be used.. Pigure-40.'i1lustrateg.fittings -
requiring both ‘flared connectigns and soldered connections. Copper tubing
wiil-never be threaded, as the 'walls are too thin. ., o

. , v -~ e - N PR

I
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Flared Joint _ . : Soldered Joint
S ’ Figure 40 ‘
; . \ s ) ’
' . An easy and satisfactory ‘
e * method of joining copper tubin ,COMPRESSION NUT
" _is done by flaring the ends o#g X ¢
*the tubing and pressing the

.(\‘:
————

flared end against the tapered
surface of the fitting and -then

<o screwing the flare nut up tight . B R Y A .
e over the end of the fitting v ‘ 4 _ .
: (see figure f11). ) : .

] FIT‘I:ING . FLARED COPPER TUBE
ey One advantage of flared ~ ? ’ N

‘connections over soldered connections . > ¢ : .
.~ .is ‘the -flared can-be disassembled. . . Figure 41, -.Cross-Section-of - - -. .. . [ ...
. . without problems.. - Flared Fitting - E

: The total length of the tubi&g will befreduced somewhat due to the . -~
« flare. Allow 1/8 inch for flare lloss. Aftpr the tubing has been cut it

will ‘be necessary to dress both the inger'and outer surfaces. Insert a '
‘. reamer into the tubing and turn clockwise until the tubing is returned to’ . .-
" . «"its original-diameter and burrs have been removed, Remove burrs from the,

outer surface with a fine tooth rattail file or emery cloth (figure 42).

. - -
- i . £

’

5B= 75-802

’ : - 8 . s
BEFORE AFTER ; P :
o . ’ " . Lo ’ o , t
P ! - . . * S - . ; ‘v
Fi&furg 42, Before and Aftér Reaming f(opper Tuhing ; -
' ' 7 - :
. ’ oy - , ’
- ) - I
'36 . "‘ » j . . -
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R Y s
) Flaring copper tubing- requltés "the use of a flarlng block.and cone . tajg
(flgure 43) or a flarlng plug (figure 44) Eagh is ava;&able in various

e sizes.

TUBING

A NP PP PR

Figure 44, Flaring Plug

The flaring plug may be used’
in conjunction with a flaring block
. or may be used alone. The stem is
. i ! inserted into the pipe or tubing.
. ' . T-HANDLE ——TFLARING FACE The pipe or tubing must be firmly g |
o~ oo Ty - held while the plug is driven into v
. SRR Ll the pipe. Blows japplied to the plug
) ! . S should be moderatle. Thls permits
"Fjgure 43. Flaring Tools . '~ - the flare to _form and prevents it

from splitting. * 2 »~ ===t~ ::__ ... 23 As e e e s
‘ P}

A flaring block is used to hold e tube f;rmly when using a flare
cone or plug. The tube is inserted into the correct size hole and the .
block is tightened. The tube should extend above the block a wall thick~
ness of the tube. The cone is aligned and screwed-into the tube. Again* . ‘e
take care not to tighten ‘the cone when the flare is completed, splitting
the flare may result, . Y v

SV . : SOLDERING COPPER TUBING - - B

. ’ ; Copper tublng is 301ned to flttlngs by_flaring the ends and using .
' special fitygings or by soldering the tubing to a fitting. Soldered con~ ,
o rnections are normally used because they -are easier to make and will with~

N - stand vibration better. : ,

» o "To prepare copper tubing for a good joint follow this process. After
’ the “tubing has been measured, cut, and reamed, the outside of the tubing

‘and inside of the fitting should be cleaned and fluxed., The™fux prevents
oxldatlon. Heat is then applied evenly around the fittings. Moving the

flame back and forth will prevent overheatlng..
¢

When a line of solder (50-50). shows up around the fitting, that is, a bead of solde!r
.. ' appears at the edge of the fitting, the joint has all the solder it will take. s The process
7 of the solder being drawn around the joint is called capillary attraction. ' -

- .
-
- N v , e

Ha ' . The joint should be allowed to‘cool for a short while. A rag, ~T L
saturated with water, will hasten the cooling. Remove any surplus solder _,'
w1rh a wet rag by %;plng the joint quickly while it is still hot.

B e -

‘37 . .
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s left intact, the application of a/

. . N oA f /
When discohnecting a soldered '

gopper tube from ‘a fitting on wh

-other soldered connections are to be

wet cloth to thé parts which are
not to be disconnected will prevept
melting of the solder at such co
.nections. This appl;cation of a wet
: clothon joints already soldered
will aid in the soldering af a jeoint
nearby. If two outlets of a "tee"
are wrapped with a wet cloth, e
Other outlet of the "tee" can be
soldered and not melt the other/ two
outlets: Figure 45 shows How to
apply wet rag when solderlng. /

Figure 45

There are numerous ha;ards which w111 be anOl ed durlng sweat -
soldering copper tubing. The flttlngs and pipe will be extremely.hot
..and must not be laid where sogeone else could pick’ them up accidéntally,
Gloves and goggles: should be orn during the operation for protectlon of
s .. the hands ahd eyes. . f o ‘.

{ - ’ ~
i

- When soldering around copbustlble materials, care must” be tgken as
-+ . to where the flame is p01ntln It would be very easy to .start a fire
with the acetylene torch-by | q,st touchlnq a structural member with the
N flamea )

N

_REGULATOR

,:\/. .. co L RE
o - ©

The heat necessary for "sweat- e

ing" fittings on copper pipes should
be a concentrated flame of high

! enough temperatures to quiickly bring
the,fitting to the melting point of
solder. 50-50 splder (50 percent -
lead and 50 pércent tin) melts at
360 ‘degrees’ F, and is free flow1ng

at 415 degrees F. Silver solder, ¥

used fpr-hlgh-pressure lines, has a

. i A ~

D .8 TORCHES -

TORCH
HANDLE

. free flowing at

b

over 1,000 degrees

al

producing

F. A blowtorch

-.-Tuch higher melflng point, and is

nough heat to melt,and

is capable of ~ - LT

- free flow /50-50 solder, but the i

A £f1

e lsn“t concentrated and the

torch ‘is” cumbersome to use.

If

at all possible, an air-acetylene
torch should‘be used (figure 46) .

Small portable cylinders of ,
«acetylene gas with hose and tip }
connections prcduce very efflcient '
heat for, solderlng.

,f . iThe acetylene gas mixes with
g the atmospheric air contalnzng 21.
percént oxygen to support combustion

Figure 46. An gir-AcJtylene Torch
38 '
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v . et e e . Lt . ' v
h .~ and produces a £flame up. to .4,000 . ‘ . o
LT =N degrees™ F. | Figute 45 shows an air- _ . .
B acetylene’unit. . . .
’ - v sy . Ny .
” ) s MECS ST oW1 e Lt
e C ' 2 id s WELIING Tk e toageT L .
. ~—— (10072 \ SO Wi ; ' - . ~ . . -
. ki . .}x?dcc.t(ln.nc. vs((.l. 1ng systems . b Qe
may- be used’ if caretis exercised : LS NI
~ . . - . : a . 4 SRI68 LOMNE Tirn,
R . when operating it, The -high purity CVUNDLR MRESSUNE ‘_‘:.‘M o “";: .
; *+  oxvgen combined with acetylene wotking  CACE RL VNG PRCARL -

k2 g . produces a very high heat and qould eaessunt [/ “rukgee o
“hoepfeie o wowr.. uIN.fittings and. tubing if alllowed / BaGE: - - n’:"’“"r:‘:’t’f""fﬁ:’; A @
A + to remain in,one spot for too long L JRYGER = Ty oow

. .- a time. Arn oxyacetylene unit is S REGULATOR N 2 ANGLE e
L ¢ shown in, figure 47. . L OXYGEN .23 e S T

- e e e L HOSE ] J 3 3, =
- - - [ ~ <
Ly N . ) =~ S ACLTILENE e
. L R j “LOULATCS A
Compyession Fitting i ’ LI 1 .o N
. v ’ H y T
< . : o= 2 \
o . C’ompre551o§1 fittings (see SPARKLIGHTER } i..?\:::c:os‘l .
figyre 48) areé 'used to'connect . e ! "
copper tubing. Thése fittings APPARATUS .
. D T WRENCH
" consist of three parts; - the . , v
L. fitting, a.compression ring,’and ' - - sceraene wose! LY P
K L a2 nut. After,the tubing has' been . . v
L ek cut, reamed,.and dressed, slip - o -
¢ .-  the nut on the, tubing® first and 4 U . ' -
g , then: the compression ring, = Use an ‘«Figure 47, An Oxyacetylene Unit
‘ open-end wrench or an adjustable jaw FL . o i

S ) . and tighter the nut on the fitting. The nut Wwill Squeeze the compression
N - ring between the fitting ‘arfd® the nut Making a water- and gastight seal. i
' B R ., “ P . P . e o ~ o
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SUMMARY ' o N -l
. - - " - ' ' o/ |
=« Some advantages, of copper tubing are: less wejight, handles easier, . i !

resists corrosion, has smooth interior, reqguires less space, easier t A
fabricate, and easier to cut and bend. - - ;
-t .

P - s A s . - . L sty oo T e [N ’ ‘
- f : . N 7 Y. ‘ g '
“eS ) ,There are four types of gopper tubing: K, L, M, and DWV. If tubing . = -
" "71s to be bent, several-methods can be used; the mechanical bénder is the
gbesﬁ. Fittings are also-used, to change pipe direction.- Joints are made

by either flare or soldered connections. In eithet cdse, glldwances ’
have to be made for the flare and fit;ing‘length in determining pipe length. -
Pipe ends must be reamed and dressed after cutting if a gdi joint is to- be |
made. -~ Lot - 1
‘ . N .
/ Copper pipe and tubing may be cuk by eithet tube cutter or hacksaw. |

Tube may be flattened if too much pressure is applied to tfie cutting wheel. .

A'hacksaw blade of 32 teeth per inch is recommended when” cutting copper ' |
tubing. . Excessive pressure on the Ylade may not only “flatten the tube but o . !
|
\

— «

.p—

tear the coppper as well. . . ) . .

- =, ' < variety of torches may be used .for heating copper joints for sweat ' n
soldering: The air-acetylene torch is the most desirable. = - ’ el

. &

- .

’ LAY

. LY - ~ 4 ’ ¢ ~ v -
/. QUESTIONS : ‘ e \ Co
Lot . . ! A . » g -,
'i?’ WRy is copper tubiﬁg flared or soldered rather than thregﬁeﬁ? R Z/‘ﬁ‘&' \‘f'j:
; 2. -Whht methods: are used -to change pipeline d%rection?” . y - . .
> A a7 - 4 ’ . :
.3 'j}. what must be ‘dont to“Bubing before attempting to flare? . . B g
. 3 Coe 2 ~o o D e e . e . v -
4. When'is it necessary to anneal copper tubing? - - - .
5. what are the classificatibns of copper “tubing? o L . '
6. '"What is the purpdse of flux? - . ' - T o S
7. What draw$ solder into ‘the space betwegp tHe tubing and- fitting? L
. - s T
8.. what is required toginsure a good’ soldered cqgnef;ion? L « - N
2. "What is ysed to hold the flareq'end of the pipe to the fittingz, < R
10. How far above the surfadélsf the bldck should the tube extend to make .
‘a good flare? . e . . 1 - ,
. - : - N . ‘ - \
. - . . : . N . . . . w R
.4& ’ * * Y - »
» REFERENCES . - o et e s - o, ~ P . w e
. . LI - . Ve .
=-" v 14~ AFW 85-20, Plumbing. . g o , T '

. » . . v . . '; .
2. A%M.127~101{ ndustrial .Safety Accideny Prevention Handbook-

b - .o
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WATER SUPPLY ROUGH-IN FOR FIXTURE§

OBJECTIVE »

This study guide will&help you to better undgrstand the proper
procedures for roughing-in the supply risers to fixtures.
INTRCDUCTION - . - p&
Providing water supply to the fixtures is the final step prior to
installing the fixtures. The fixtures cannot operate in a sanitary:- ‘
manner without a water and waste system. Plplng for these fixtures must .
be installed according to the manufacturer's specifications. -

.

BUILDING WATER DISTRIBUTION SYSTEM -

The building water distribution system is all the piping inside the
building. The distribution system conveys water from the service main
to the piumbing fixtures and other water outlets. The components of
the building distribution system are the distribution main, all branches,
risers og drops, and control valves. .

Distribution ,Main

N -
A distribution main is the horizontal pipe inside the building that.

connects to the ‘service main and extends full length under the building.
.. .. . Y

Branch
¥ ’

The branch is the horizontal pipe that connects to the distribution

main and is run to an area dlose to the fixture. . -
L ) ’

Riser ’ . . put

A riser is .,a water supply plpe which extends vertically to convey

water to the fixture. ' - .
Types of Piping . -~ TOP PLATE
. . e = Cyan
The types of pipes most commonly & c? _;

used in a water distribution system /< 1 STUD
are, galvanlzed,gplastlc, and copper. r f’/

AR e

l h CHAMBER

Air Chambers .
' ~. - ! i *
. ™~ . )a TEE FLUSH VALVE !
Water hammer is a phenemenon . N Y CONNECTION

thdt results from the sudden stoppage ! — L .
of waterflow in a pipe. The effect smo f coto water 1M ‘) -~
is the creation of a shockwave which ! 1 supsLy Ling \

travels back and forth between the
faucets or valve and the point where

the pipe changes direction. !
¢ 4 SOLE PLATE n
]

[ =

.
Water hammer is more noticeable

when it occurs in nard, rigid pipe et ;;,.?,r>’-. 2oy
such as iron, steel, or brass. It ““”‘/EJ/

is less noticeable in flexible pipe - »

such as copper. ’ Fiqﬁre 49, Air Chamber
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This phenomenon may be reduced by using any or all of the following
methods: installing air chambers, as illustrated in figure 49, using
slow closing valves and faucets Or installing commercial type air chambers,
sometimes referred to as shock absorbers. .

Backinq\Boards

- Before any wall-hung fixture
is installed, a backing board or
mounting board must. be installed
in the building wall to support
the fixture (see figure 50), The
board isg usually constructed, of
“a 2-inch by 4-inch or 2 X 6 timber
and is notched into the studding
of .the building at an appropriate
height for hanging the fixture.
The studs should be notched evenly
and the bottom of the mounting

- board should bear directly on the
notched portion of each of the

studs. . . X
t ! .

~

.

Lavatories: - N

A lavatory 'is an essential fixture

/T’J/,/

.

" MOUNTING 80ARD

Board

p P TRAP
”  Figure 50. Backing
Installation .

.

’

for all Air Force bases.

If it

is installed properly, it will probably be maintenance-free for many
Ve

years.

Figure 51 illustrates the most popular types used in the Air Force.
.They are: wall hung, pedestal, ccunter top (flat rim), and trough.

,
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~
A. ‘Wall Hung Lavatory C. Counter Top Lavatory .
‘ L N
/—/;.\ _— = —y
c/—é — r < /// . (

Y &

—V  cxa-cés

-

,B. Pedestal Lavatory 4

\ " rigure S51. rLavatories
R ‘ . . - N ]
- ‘ 4 ‘
Urinals . ) . ., N ,
’ g LI
There are four basic typee of urinals, see illustraticns 32A. 3, c,
D, and E. fThey are the wall hung, trouga, pedestal, and stall typey. |
The stall type is used extensively in public buildings. The wall hung
and the pedestal types &are commor in the military usage.

-~ L

)

Thé trough,and stall types 0f urinals are not approved fcr use
new construction or mairtanance replacement in the Air Force. Ucinals
.aré made of pcrcelain, enameled cast iron, or vitreous china o2cause
tiey must have a high resistance “o acids.. ‘s : '

e
-as

. ) 43




A

*Prough Urinal

Y

c

Pedestal Urinal

D

Stall Urinal

.

E

B CKA.064 CKXA.063

Figure 52. Urinals
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water Clesets . . toe

¥

«

- Water closets (fidure 53) for plumbing fixtures -are used to cenvey
o*ganic body wastes to the drainage system. The closets are constructed
. ' ‘so that flushing will siphon out the contents. The flushing action also
‘siphons the water out of the trap seal. ‘The trap is resealed by the
refill provided in ‘tne closet tank. -

.
- e
- . -

Water clcsets made of'vftgeoﬁs china are available in a widé variety
cf types, including the common washdown bowl, the washdown bowl with jet,
* the reverse trap bowl, and the siphon jet bowl. Although each of these
water closet types is installed in the same way, they dlffer in thelr
flushing action., e » .

Figures 953 illustrate the wall-hung type and the f£loor-mounted type.

~

wWall-Hung Water Closet Floor-Mounted Water Closet

- ‘A B

Figure 53. Water Closets

7

o
~

p‘ Flushing Mechanism, .

Iy

Cold water for flushing a water closet can be supplied to a water
closet by a closet tank or a flushometer type flush valve. The clcset
-tank is used mostly in residential water closets. With such a tank, a
minimum of water is effective in quietly and effiaientiy flushing the

water closet.

rlushometer t;pe flush valves are more advantagepus in installations
where noise and economy are not particularly important. The requ1 red
size waterline for 'a water closet equipped with a flushometer is l inch |
and for a water closet-eguipped Jlth a tank 1/2 inch. .

Figure 54 illustrates the two types of flushing mechanisms.

ERIC ' | |
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" "TRAP REFILL TUBE .
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cock
2 FLUSH TANK
BALL FLOAT
OPERATING N .
HANDLE .
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* v
0 7 : ..
CLOSE COUPLED GASKET CKA-02iK
Flush Tank . )
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OUTSIDE COVER
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HANDLE | o
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©  -w* 5. Flushing Mechanicr.
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- Symbols forkfixtures B

3

Plumbi:ng like other traaes,“has'a language of its own. It is not
only spoken and written, out also pictured by the use of symbols on

Llueprints and drawings. . -

- kS N
. Figure 55 illustrates a few of the symbols of fixtures commonly used
. in the Air Porce. b ) )

TU

. URINAL " URINAL WL
ISTALL TvPel | (TROUGH Typg] | CORNER BATH | w11 LaAvaTORY| WATER CLOSET

O | &/ I LO T Tl

. o NO
. Lol I 1O @ TANK

URTHAL URINAL —
PEDESTAL TYPEl| IWALL TYPE] | RECESSED BATH|PEDESTAL LAV | WATER CLOSET -
LO=03)Y
' ° .-
Figure 55. Symbols of Plumbing Fixtures
Rough-In Procedures )

The building water distribution system of a building consists of all
the piping, fittings, and valves that carry water from the service as
well as to the building plumbing fixtures and equipment. *

. BATHTUB-SHOWER COMBINATION J

-- ) Todafs health standards require that some type of bathing facility

’ be: available in every dormitory and private home or dwelling. A bathtub-

- shower combination is designed to be installed in a home, It gives the
user an option between taking a shower or relaxing ff a tub full of water.
The plumber must know beforehand that a combination bathtub-shower will be

_install¥ed. It would not make any difference as far as the drainage is-
concerned. Adding the shower would make a difference in roughing-in the

water system.howaver. :

-

v There are many types of bathtubs in use today. Each manufacturer
makes their own design. HowevVer, they have a féw design features in
common. Such as, they are either right- or left=handed (see figure 56),
recess or corner, and are made of steel or cast iron with a baked enameled
finish. Wheén a shower is added then the bathtub becomes the shéwer base.

.
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CXC-193A .

CKC-1038

: Pigure 56. Left- and Right-Hand Tub

SHOWERS -

Showers are designed for use in
dormitories, hospitals, and industrial
areas, Many homes have showers known
as a three-quarter bath. They are
usually located off the master bedroom.

Individual.Shower

. This type of shower, figure 57,
can be found in either a home or a
dormitory. It could be a stall type
or it could be all tiled with either
4 shower curtain or enclosed with a
glass or plastic door.

Showers in a dormitory could be
exactly the same as in a home except
that there would be more than one
shower.

Gaﬂg Type.Shomer

This type of shower is used by . *
industry, gyms, -dormitories, and
institutions, see figure ©8. 1t is
used where many people bathe at one
time. CUsually it is a room with_
waterproofed walls and a large floor
”drain)or drains, therefore, a gang
type shower would be any shower room . - .
wi two or more shower heads. Figure 57. -Individual Shower

%
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Figure 58. Gang-Type .Shower

, SHOWER ROUGH—IN PROCEDURES -

Knowing the proper steps to take is very important in installing the
piping system for a fixture, Even an experienced plumber should not rely
on past experience, but should refer to specifications when installlng the
pPiping system for a fixture.

Specifications
. -
Before roughing-in water supplies to a fixture, know the type of
fixture to be installed. The type of fixture to be installed is identified
on the blueprint for the particular job. Refer to the manufacturer's

rough-in specification for the rough-in piping measurements. .

Figure 59 is an example of a manufacturer's rough-in specification
for a bathtub and shower combination. The rough-in sheet gives two views™
and the necessary measurements for correct location and installation of
rough-in piping for the fixture. By referrlng to the drawing the plumber
can determine that the water supply risers must be 8" apart to correctly
connect the mixing faucet to the pipes. Measurements are important to “the. "

plumber when roughlng—ln plplng

The knowledge dained in precedlng lessons can be used when measurlng,
cuttlng, .reaming, threading, and installing pipe and fittings for the bath .
and shower water supply. In most installations, the branch line is run
under the floor and between the floor joists to the point under the wall p
.where the holes aré cut through the floor and soleplate to permit the
pPiping to go to the fixtures, The pipe risers then extend up through the
noles to the height necessary to connect with the fixtures. When it is
-necessary 6 run the piping down from an overhead distribution system- the
piping is called .a drop, rather than a r1ser.

) 49
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Enameled Recess Bath Combinations

B ]

NOTE=NO CONCEALED PIFING FURNISHED, C/L OF 57 5.9 S, SUPPLIES
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¢ Figure 59
i . The branches are connected to the main line by us:Lng a nipple and a

90 degree elbow. (See flgure 60.)

In fixtures with hot and cold water, the hot water should always be
. on the left.,

i
.

SOLE PLATE

a . SUBFLOOR

4' - R
. ‘ , RISER
L SUPPLY MAIN TEE BRANCH LINE
. / - &
K / . + v . 2
- . L)
.o . Figure 60. Branch Line
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The hot and cold water bram.hes normally run at a slight grade,
dropping toward the meter or shutoff valve. his allows the system to

be drained.

- ' The branch and main lines should be supported at 10- foot intervals or
closer to prevent sag and to maintain proper slope or grade. Supports
may be of pipe strap, pipe hangers, wire loops, or manufacturered pre-
formed hangers. On permanent installations, the supports should be of the
samé material as the pipe to prevent "electrolysis" which destroys metal
by the action of an electrical current that develops between dissimilar

-

metals. . N
- .- 1 HOT CAP CAP
The hot and cold water supply risers L water NEOLOM -
are connected to the branch lines by SUPPLY FOR J
means of a 90 degree elbow and exterded ~ TUBAND = — 2%6 .
above the finished floor to ,the heights SHOWER STUP
given for that particular fixture indicated
" in the manufacturer's rough-in specifica- A ! \
tions. The risers should be supported b ".2X4 HEADER
using a 2" X 4" header cut to fit ti @ o8 —a
between the studs. The headertas two «
holes. 8" apart, bored thredgh it and ~ . . )
large enough to allow pipe to pass SOLE PLATE
through freely. The header will support - G 4 ~
the risers and ke€p them aligned to - -
) reteive the combination faucets, see SUBFLOOR
- figure 61. : \ Figure 61. Fixture Risers

{ and Header Support

Mixing Valve
.

Mixing valves (figure 62) for bathtubs, showers, or combination tub
and shower installations are nothing more than two valves (qne for hot

\

o ESCUTCHEON

90° ELL : 4s° CHROME PIPE
- 1 .
' T ! vALVE
1
; SWIVEL JOINT
1727 GAL PIPE oo .
SHOWER HEAD ’

e~ cem -

i <
~
?j - oo me e e S RUUTUUITTL

. . HOT WATER
SUPPLY VALVE

Gp e COLD WATER
SUPPLY VALVE

—————————_DIVERTER *
‘-T- (1]
z ro 4 . <

| I’\ \5"7“—‘“\ .

. Figure 62
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water and another for cold\water) in one body. These valves .can have two

separate handles or only one, which gan be rggulated to adjust the tempera-
ture of the water before it leaves the, tub spout or shower head.

Instal-

lation of the mixing valve, riser ‘for the shower head, and the drop for

the tub spout is accomplished as part of the rough-in.

The trim (chrome

pipe, shower head, spout, and valve handles) is not installéd until the
finished wall or wall tile has been put up by the carpenters. A bathtub

is’ considered as a rough-i
walls can be put up.

n item and must be installed befofe the finished

- [

SUMMARY - -

Each plumbing fixture must be furnished with water at a rate of flow

which will £ill or supply it to capacity within a reasonab time., Manu-
facturers of plumbing fixtures furnish roughing-in specifications to the
plumbing contractor when he purchases fixtures. An experienced plumber

accustomed to installing certain fixtures may not need to ref

to rough-

in specifications before installing piping and fixtures. Many shops
urnish their plumbers with simple working drawings which are made from

he manufacturer's rough~in specifications. The roughing-in specificagtions

will indicate the manufacturer‘s: name, the type of fixture according to

model numpers, the type of
the measurements for installing piping and the fixture.

operation, the type of flushing mechanism, and

¥

7’
All horizontal runs of the fixture supply risers should be graded

toward the main distribution line, becayse this will drain all water out
of the line and will preveat freezing after thg water is cut off. Shock

absorbers or air éhambers should be installe

© eliminate water hammer.

'QUESTI?(NS . . .

What is the purpose of the manufacturer's rough-in spééifications?
What types- of urinals are approped for new work on Air Force
installatﬁgns? 3

[

Name four types of lavatories. '

’

What information can the plumber get from the manufacturer's rough-in
specifications? . o

I
What kind of piping may be used when fabricating the building water
distribution system? . .

What islﬁﬁe function of Backing boards.

s —

Wwhat causes water hammer? .

>

What is .a riser?

Ve

What determines the height of a riser? _ : .

-
Whac is . the purpose of a header? *
' : NN . (. f

i}

Define a branch line. ) ) P

. . o

How many 3ppwer heads would you find in algang-type shower?

Neme two flushing mechanisms that can be used to flush 3 water closet?
‘ 52
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S INSTALLATION OF DOMESTIC WATER HEATER - B

OBJECTIVE ’ 2

. The purpose of tﬁ?s study guide is -to acquaint you with the electric
. and gas fired domestic water heaters. .

~

INTRQDUCTION. - ' ‘

’

The hot water system is .that portion of the plumbing installation
4 that supplies hot water to the fixtures.
: ' - >
’ There was a time when not water delivered to plumbing fixtures was a
, iuxusy, and very few people, even those that were considered well to do,
. “ were provided with this convenience. Sani ation standards of, today .
* .. nowever, require installation of some typelof hot water system, so that
' 1 even the humblest dwelling is provided with this convenience.. {

.

Hot water éystems that are not properly installed will cause the
plumber many maintenance problems. RO

o . TYPES' OF DOMESTIC HOT WATER HEATERS

- -
Domestic hot water heaters are grouped into two categories: elec~-
trically heated and gas fired. Both types have advantages ard disadvantages
. .over the other. The life expectancy of a hot water heater is materially
shorter today than it was five or ten years ago for three good reasons.

l. Automatic dishwashers and clothes yashers are wi ely used' and

R " they demand high temperatire water. ;
N N .
. * 2. People have increased the amount of hot water th use for all

-1 purposes. p . -
e T~ . . ) i
= 3. The widespread use of copper supply lines has expdnded galvanic
. + —corrosion. This may be prevented by tne use of dielectric unions, .or
: plastic types of fittings between the dissimilar metals. | -

i

. ~ <
- x ”

* . oS #
Great: progress has been made "ih manufacturing automatic hot water
teatars’. Manufacturers have developed an excellent heater, both electric ‘
ané ¢as, which is fully automatic. They are compact units and are manu- - -
) factured in different shapes and sizes with a tank capacity of 20, 30, or
- 4% gallons, These water heaters have many feafures that wWwill keep them
operating for a lbng period of time with a. piinimum amount of maintenance.

' ) [ ! ) -

s : 4

Gas Pired Hot Water Heaters

. Ay - .

Gas fired water neaters (see figure 63) are-designed with all controls "

. imediately access:ble for adjusting or service. They have a fast recovery
time. “hat is to say, as nor water .is used, it will take less time o neac

more wacer in a gas fired heater than in an electric neater,

1. Outside casing of sheet stzel., Galvanized inside' and cut.
3cauciful, lustrous baked enamel €inish makes cleaning an easy task.
. € . <

-

> b4 . ¢
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. 2. Heatseal insulation,
packed by spec1al process forms a
complete coverlng -of thousands of
tiny inert air spaces around all
sides, top, and combustion chamber.

«3. Cold water drop tube.
Loose and removable. Extends to ‘Y
within a'few inchds of bottom of . X
tank keeping cold water from mixing
with the hot.

4.. Heat deflector is located
in flue way. It baffles the burned
gases and. utilizes the flue, which
is completely surrounded by water
as additional heating surface.

" 5, .All-metal instant action
temperature control. Substantially
constructed, dependable, and accurate. (:)\N
There are only two p051tlons of *
operation -~ the burner is full ON
or completely OFF with only a tiny
pilot burning.

-

‘6. Temperature control dial.
With arrow indicator. Can be set
to maintain any temperature from
80° to 180°F. .

7. safety gas cong%él is
always on duty to shut off main
burner gas\supply if the pllot
should be extingulahed Air control

0 the burner is the only adjustment
of the burner flame.

CEO-033 -

8. The draft hood is designed a Gas Water Heater
to prevent downdrafts and' consequent 0
troubles. It also eliminates exces-
sive cooling drafts through the heater flue.

9. Service. The tank is heavy galvanized steel. Tested at 30b lbs
working pressure 127 1/2 lbs..

10. Drain cock with hosge connectlon to flush any accumulation of
sediment from the heater. Hot water may be used for cooking or drinking.
Water heaters furnish hot water as pure as your cold water.

t

Eleétxie Hot Water Heater

Figure 64 illustrates a cutaway of a typlcal electric hot water

heater. Some of the féatures of this type of heater are:

‘ 1. A flue is not required, therefore, the heater can be installed
iT any manner in the home.

~

\

Figure 63. Typical Construction of

.
af

.
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Figure 64. Cutaway ¢f a Typical Electric Hot Water Heater

They are designed for guiet operation.
y 4

/ -

Tﬁey are cleaner operating,
LOCATING WATER HEATERS

i Locating a water heater is important to the architect and plumbe
wnen installing a hot water heater. This will insuxe sufficient amounts
of hot water at ali times. T

. ) ’
I, In a nev-installation, ‘check the blueprints of plans for correct
locarion of the water heater. It-is. good practice to locate hot watexr
heaters and tanks as close as’ possible to hot water risers to shorten the
distance the vater must flow to reach the fixture. When hot water is
d¢rawn, ali tne cold water in the pipes must-flow before the hot water
will reach thc fauce=. After the faucet” is turned off, the water in the
pipes will cooi. =zf the water heater cannot be placed near the riser, a
great amount ol savings and ¢fficiency of the hot water system can be
maintained by covcring'}ong lines of pipinc with some type of insulation.

\ . 55
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SIZING HOT WATER REQUIREMENTS

When sizing a building fof hot water needs, a few items have to be
considered: :

l: Number of bathrooms.
2.. Number of bedrooms.

3. How many and what type of automatic appliances, will be 1nsta11ed.
The chart in figure 65 illustrates a minimum recommendation for a normal
average hot water requlrement.

MINIMUM Recommendatlons for
Normal Average Hot Water

Requirements .’-\\ég—

Number of ‘Number of Minimum Storage
Bathrooms Bedrooms Capacity Required

1 . 20 gallons
2 or 3 30 gallons
2 or 3 40 gallons
3 or 4 50 gallons

With automatic clothes or dishwasher, use larger size.

’ -

Figure 65. “Hot Water Requirement Chart
Practical,Consdmption

. Practical tests reveal that the amount of water used by an individual
will range from two to ten gallons per hour. Of course, this depends upon
the type of building in which the system has Been installed and the purpose
for which the water is used. .

~

INSTALLATION OF A GAS HOT WATER HEATER

Manufacturers supply rough-in specifications for their water heaters
so pipes can be aligned accurately with heater outlets. A gas fired heater
should pbe located where an adequate amount of air is available for combus-
tion. Local codes should be complied with before installing a gas fired
heater. Their flues cannot be near combustible materials. Figure 68
iliustrates a typical gas fired hot water heater installation.

.
.

Venting Water Heaters N

Each flame-type water heater siould be equipped with a suitable draft
diverter or vent hood as shown in figure 67, This prevents a downdraft
from affecting combustion or blowing out the pilot light. It is good
practigce to locate a flame type water heater where it can be vented through
the roof or an inner chimney. 1If the flue is connected to a chimney, the
flue slope should not be less than 1/4 inch per foot. A three- or fouur-
inch flue is large enough for the type water heater used for domestic use.
Since the electric water heater does not have any escaping fumes it is not
necessary for it to be vented. N

3019
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TEMPERATURE PRESSURE

RELIEF VALVE

HOT WATER ___
OUTLET
TO FIXTURE

COLD WATER SUPPLY

DRAFT DIVERTER

SHUT-OFF VALVE

¢

OVERFLOW. PIPE—

OUTER DOOR

T~

Figure 66. Typical Gas Hot Water Heater Installation

Installation of Water Pipihq

it is
ment,
tools
ments
" water

the manufacturer,

The heater outlets for connectirng
not and qold water pipes are marked
on top bf the heater near the opening.
If the heater is not marked, the hot
water outlet'is usually on the left
as viewed from the front of the .
The cold water supply pipe should not be smaller than 3/4 inch
and should be provided with a gate valve placed near the tank to cut dOff .
he heater should not be. smaller
pper tubing, ’

heater.

the water supply.

to use,

When installing a hot water
heater, the type of heater, whether
a new.installation or replace-
will determine the type of
The rough~in meq
for a new installation of a hot
heater will be determined.by
It remains for theée
plumber to install the risers to the
height specified for proper
connection.

~

fixture

Figure 67.

Vented Water Heater

The hot water line from t
than 3/4 inch galvanized pipe or 3/4 inch co



unions are placed in the hot and cold wAter lines to quickly dis-
connect the iines when it is necessary to replace the heater. A drain
Jdrip pipe is installed to the ftelief valve and extended at least to within
- s1x inches of the floor.

T

If galvanized piping is used in the hot and cold water supply system,
all piping must be cut, reamed, threaded, and joint compound spplied to the
threads before assembly and final connecticon.

If copper tubing is used for the hot water piping svstem, you should
cut, bend, flare, or sweat, dependlng on the locatxon of the hneater.

]

When uszng two dissimilar metals in plplng hookup such as coppe€r and -
gaivanized pipe or tubing, a dielectric union should be installed to prevent
electrq}ys1s. Pipe hangers and clamps should be made of the same materials
as the pipe to _prevent electrolysls.

After all hot and\vqld water piping has been properly lnstalled, the
system must be filled with watér and checked for leaks. If a leak is
detected, you should repair the leaking Joint by removing and replaclng
the pipe and/or fitting. . .

]

Safety of Water Heaters

Every type of hot water tank should be safeguarded against the r -
possibility of an explosion that can.be caused by superheated water due
to the failure of an, automatic cutoff or the neglect of not turning off a - %
manuaaly controlled heater. Few people realize that a single pound of
water, changed into steam, under certain pressure and temperature conditions,
can release ovér two million foot-pounds of explosive energy. This is more
than"could ‘be released by a pound of nitroglycerlne and is more than epough
force to shatter a building. Water heaters require a safety valve to be
installed on the outlet side of piping to water heater.’ The type valve
prererrea is the temperature and pressure safety valve. This valve is set
at l25 ‘pounds working pressure and 210°F, -

Installlng Gas Service .

5

Installing gas piping’ lines within a building is accomplished in the
same manner as waterlines; that is, the black iron piping for the gas system
is cut, reamed, threaded, and the joints coated with joint compound the same
way as galvanized water piping.

slack iron piping is largely used in gas distribution. 1if galvanlzed
pipe is used, the gas will cause the galvanize to flake off.and stop the
flow of gas through the fixture orifice.-

Hdpkup of Gasline

The minimum size plack iron gas pipe that should be installed to a gas
water neater is 1/2 inch. A union should be installed in the lines so it
can-be easily disconnected when it is necessary to replace the heater.

Scme city codes may permit the plumber to install a short length of ,copper
tubing to the heater to take the place of the union. A plug type 1lve
\qas focc) should also be installed in the line so the §as can cut off
when it is necessary to remove or service the heater. When installing gas
iines, be sure they are supported with proper .hanger supports. Only
approved threaded pipe and fittings &r .flared tubing should be used. Do

“= 'not use' "SOLDER" jojrt. .

' . 58 , -




Testing for Gas Leaks
After the gasline has been properly instailed and Before the svstem
is pat :into service, 1t must be tested for leaks. Leakage of gas is not

only wasteful but also zonstitutes a serious hazard. Therefore, check a
nas system more closely than a wafer system. )

’ In cesting a gas system some element such as peppermint is added to
the gas to give it an odor. Possible leaks can then be detected, but
frequently even this rype of test may allow the gas to leak for a long
time pefore it is detected. . % :

The 'simplest test for leaks at joints or valves is the application ,
cf soapsuds to tne suspected surface. Bubbles will appear on the pipe
surface if there is any indication of a leak.

. -

If & leak is detected it should be repaired immediately. If the leak
is a defective pipe or fitting, it should be replaced. If it is a leaky
‘ valve, it must be repaired. '

v

‘Servicing Heater

Before the gas cock is opened make sure the thermostat is opening
and closing. This is accomplished by turning the adjusting dial back
and forth on the low temperature end of the scale until a click is heard.
The clicking sound signifies that the thermostat is opening properly..
After tnis test, set the thermostat adjusting dial to normal (140°) for
ordinarv use. ' :

To assume maximum protection from gas fumes, it is important to have
a gas fired water heater that is equipped with some type of safety controls.
(See figure 68.) These automatic controls automatically shut off the gas
to the main burner when the pilot light goes out. As long as the thermo-~
couple is heated by the pilot light it will keep the main burner valye '
open but when the pilot goes out the thermocouple cools off, causing the
gas valve to the main burner to ciose. The thermostat that extends into
the hot water tank controls the’gas going to the main burner. The thermo-
stat is controlled by the temperature of the water inside the tank.

After the pilot light has been burning for about five minutes it
should.be adjusted so it'will have a Soft blue flame and be about 3/4
inch high. This s accomplished by means of the pilet air shutter on
some models and adjusting screw on others. The pilot light should be
adjusted at j7same time as the main burner so it will have a soft blue
fiame. : - . .

. -

[ N ¢

., Water heaters made by different companies have different patents for
their heating units and automatic controls., As a plumber you will be
required to make certain adjustments located in different positions on
the heating units. Follow the step-by-step procedure given on the metal. »
service plate mounted cn each water heater and always keep in mind, for
proper efficiency of any type water heater, it must be properly installed
and adjusted. ) . ‘

RN

, - Very little maintenance is réquired of a hot water heater.
Occasionally, the tank should be flushéd to remove scaie and rusty water
that is caused by scaling action. Pipes should be checked for leaks.

The draft flue should be inspected 6 3ee that it is in the correct L€
position. The burng;s should be cleaned when necessary. -
59 : 2
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" the surge of water pressure. All water pipes must be cut, reamed, thregled,

B s
. o

-

L,
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. -

PILOT LIGHT : b g . .
1 ADJUSTING CONTROL XNOB FOR . N “n LT,

! - SCREW, . MAIN GAS FLOW ‘ i T T,

-

THERMOSTAT -
ADJUSTING DIAL : Y

COMBINATION SAFETY _ .
PILOT VALVE AND
THERMOSTAT

n

‘e

Figure 68. Automatic Safety Controls and Burner Assembly
SUMMARY. L | .

] . . - . ' CED-O16 . - ,

‘ . o 3 .
-/

A water heater may have excellent features but if¥it is not properly /j

located and sized it will not serve its purpose. In locating gas fired aé

water heaters keep in mind, they cannot be located near combustible materi s,
they should be- located as close as posszble to hot water risers, be locat ; ,
where they can be vented and have enough air for combustioen, The heater ]

will be the correct size if you take into consideration the design of tire
buzldlng, the number of occupants and heating capacity of the unit.

Correct ingtallaticn of the piping to the hot water heater is also
meortant for proper operation of the systém. Cold water lines to the
heater should not be less than 3/4 inch in diameter. A union must be
insta"%ed in the line for quick disconnecting of. the pipe, also a gate v, lve
for-c.tting off water supply and a check.valve placed in the. line to chefk

and the threads ‘toated with joint compound before assembly The hot water

~




. . h : ‘ ..
. b - - v
- -

~ -

line should ot be less than 3/4 inch in diameter. This line must also
fhave a union for quick disconnecting the lime and all piping and fittings
instdlled the saime way as the cold water piping. The hot water side of
the heater, should also have a temperature-pressure rellef valve and an
over<flow pipe connected to\the\gsilef valve. -

The gasline to the water heater should not be less than 1/2 inch in
diameter and the piping should be.black irdn because galvanized flakes
stop the flow of gas through the fixture.orifice. The line should have a
rlug type valve for cutting off the gas and a union for gquick disconnecting
the line. All gaslines should be installed using the same procedure as
. - installing hot and cold water lines.

e '

After all water and gaslines have been properly installed, they must
be tested for leaks. The hot and cold water lines are tested by turning
on the water and visually checkina for leaks. If leaks are detected the
pipe or fitting must be removed and replaced. The gasllne is tested by —
. turning on the gas and applying soap bubbles to the joints. If a bubble 3
) forms, the pipe or fitting must be removed and replaced.

QUESTIONS -~ - L

1. 1list some of the better features of the water heaters used today.

2. What items do you need to take into consideration when locating a
water heater?

heater.

3 * _

3. Name the three thln%i\fiét must be conSLdered when sizing a water

4. Wwhat is the pturpose of a draft giverter?

5. What size flue is used an a water heater used for domestic use?

6. How can you determine the hot water pipe outlet if it is not marked
on the heater’

7. Why is black'iron piping used for the gas piping system?

A 2. How do you test a gasline for leaks?
.,

-

9. What degree temp=f§ture se“tlng is considered normal for a hot water
neater?

10. what safety mechanism is installed in the hot water line of a water

heater? ) .
REFERENCES '
1. AFM 85-20, Plumbing. 3 . .« - T

2. Plumbing Installation and Repéir; Manly.

3. National Plumbing Code Handbook, Manas. _ v
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Department of Civil Engineering Traini . WB 3ABR55235-III-1-P1
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CONSTRUCTING A WA'E'_ER DISTRIBUTION SYSTEM

' ) | \

The purpose of this workbook is to aid you in reading drawings and the use of tools

,OBJECTIVE

for cutting cast-iron pipe. . -

-
-

Standards of performance: s
) ..

The identification of all components will b correct, and the class will cut 4-inch- . N
cast iron using a chain cutter and chain tongs. ’ ! - .
X . ~EQUIPMENT ' D ‘ ) ' .
‘ ) ’ = ‘ Basis of Issue )
SG 3ABR55235-111-1 A _1/student
WB 3ABR55235-11-1-P1 © . . 1/student .
" - Cast-iron pipe : ) 1/student -
Sample Board of Plumbing Hardware 1 1/class
" " Shop Tools \ 1/2 students -
) ‘ : Map of Base Water Distribution System J 1/4 students o,
. \ . .
PROCEDURE i g .k-
b - 2
’ - Mission 1 -

~ - Using figure 1 identify all components.

\A'

Figure 1, Water Distributidn System -

- N
, .
. . R i

.




L3 ' ! A A
' Cut'a-piece of cast iron 6" long, using a chain cutter and chain tongs. ; L
. .
-1, Procure tools and pipe,
B, Measixr.e.‘and mark ;;ipe. ( )
- 273, Fasten chain tong to pipe, -
a., Wrap chain around pipe, * %' - \
b. Select chain knuckle that _gropérly fits pipe and insert it into notch, o \
3 -1
. c. Lift handle until teeth grip pipe, i
»+. 4. Place cutter on mark. i - -
. . . . 3 c .
I S Yo 'Sel—ectrhain*knuckl‘e’asin“st'ep‘b—ab'dve. - 4_ :
- | # - N
b. Align cutting wheels on mark, ’ -
» ’ ] . * -
" c. Snug up chain by tightening tension nut, *
d. Move handle back'and forth until pipe is cut. & ‘
] L ' - — T
‘ 4 ~ L
— s .
g . / o - N . ' :
Lo ( M
v - - R
- - " v
w 408 ‘ -
* - ‘a N ‘ )
b 2 ' ' é 4 ‘
2 - ‘

' . “ o ',‘
- ) »' . s i b ’
¢ ‘ ;'. : " “:
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4 -

UTTING, THREADING, AI:JD' ASS‘EMBLING‘.STEEL' PIPE

|

. ]

‘ L4
Upon completfon’of this. unx!'of instruction, you should be aware ,0f the
procedures for cutting, reaming, and threadlng pipe, using a power threader
and you should be&m le to- assemble s;eel pxpe and fxttxngs.

‘ o TS -

‘Standard,of performance:

v
All answers dnd procedures will be correéct.
* ° \ -
EQUIPMENT . ) . i
. ) Basis of Issue
SGV3ABR55235-I11I-2 1/student !
WB 3ABRS55235-III-2-Pl l/stﬁdent
Power threader i 1/class
, Tool kits « , : 1/2, students
AFM 85-20 1/2 stidents

PROCEDURE . .

e Mission 1.

P ,uist—fou;ftypes~e£:helding—deui¢esAf
¢ .

2. what is the maximum amount the pipe cutter should be tightened

; $ . oo

per revolution?

Aft;roéutting the pipe to length, it.must be

An adjustable die and stock set eliminates the need for

. L)
— 4 [

What are three methods of measuring pipe?

?
~
-

-

x///// Mission 2 <t : 1

To give you a better understanding of the power threader and how it -
must be operated, follow the procedures listed below.

]
r

v) 1. Preoperatlonal Check . ' -
v - Chegk power. ﬂord and grounq

I3

b, Chedk .0il level in sump.

~




.

c. Select die head required.
d.’ égi die head to proper size. : . T
2. Operation\3 )
. 'NOTE: This" sequence must be\accompllshed from memory.

a. Insert p1pe in machlne so lqpgth of pipe to be cut extends .
sufflclently away from chuck ) ,

b. -Support long pipe with pipe rest.
. Close rear centerlng chuck.
ce ’ d. Close front chuck by rotatlng counterclockw;se. -

i-‘ e. Bring down cutter.and place on mark.: Turn on motor and
. cut pipe éfo not tighten cutter over 1/4 turn per revolution of pipe).

SWéng back‘cuéte?,aféer use,
v g. éring-down iehme; end.ream pipe: , »
h. Swing beck~geame; after use.
L ~ - i. Bring down die head. * .
je. Check to see that die head is in the closed position.
- k. Check that 0il is flowing to die sSegments.
1. Use fifm pressufe until'the cies take hold on pipe.
m. Let the machine self-feed until proper amount of thread is cut.
n. Llft the die head opening Iever. .
o. Back off carriage. ’

p; Raise die head.

S ‘q. Stop motor. , e, . ) - o

- r; Loosen chuck .and remové pipe.
"3. ‘Postoperational Check . - &’ - .

a: After cutting all thread cgear die head. - ,
LT p; Remove“chip‘tray and clean. -~ - . . N

e Perlodically remove pipe plug from oil _sump. ,pleﬁh out
el sludge, chlps, and foreign particles.
S ' ¢ '. . "o

d. Check oil level in sump., :

s




-~ Mission 3
1. .Assembling Threaded Pipe and Fittings
a. Clean threads.

Apply pipe joint compound to male thgeads ‘only.

Insert male’ threads in’ fitting (hand tight).

Select proper size wrenches.

Tighten pipe using backup. CAUfION: Do.notfovertighten.

14
<.




- . WB 3ABR55235-II1-3-P1
'TAPPING PRESSURIZED WATER MAIN
OBJECTIVE )
The purpose of this workbook is to aid you s
Logating and identifying and giving the purpose of building seryice line componeits.’
"Making a drawit}g of a building service line and 2 bill of materials.

- Using a self-tapping machine.

Standard of performances
nee

All answers will be correct.

EQUIPMENT
SIS Basis of Issue
SG 3ABR55235-IIT-3 1/student
WB 3ABR55235-I-3-P1 ' _ 1/student
Plumber's Tool Kit 1 1/2 students
Water Main Self-Tapping Machine 1/class
Water Main Trainer 1/class .
‘Special and Shop Tools . 1/2 students -
Samples of Pmmbing Hardware . ~ .1/class

SR M{ssion_}.'

1
i

Using figure number 2, identify all of the coinponents in the building service line .
X - . ‘ s,




Mission 2

Using ‘figure 2, make a bill of materials.

;,—~¢/

, Mission 3

l. Water main'tappiné machine parts identification.
Identify components of the water main self-tapping. machlne,
. ﬁigure"3 by placlng numbered parts by’ correct nam%%

~

* 1. Saddle
~2. Flop‘651ve Handle ~
3. Flop Vvalve .

4. Bypass

5. Béring Bar
Friction Collar..

Cylinder

Drill and Tap
“

Feed Yoke

Ratchet Handle

. . ; WATER MAIN
Gasket = : TP-043A

. .
Cap : Figure 3. Water Main Tapping Machine

*
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-
s
L]

2, Procedures for tapping the main.
a. Select a location for the tap-.at the top of the water main.
b. Clean all-rust and dirt from the-area.

c. Place the gasket on the water main and set and saddle the
water main self-tapping machine on the gasket,

d. Encircle the water main with the chain and tighten the bolts
evenly until a solid, watertight connection is formed between the main and
the machine saddle. Use level to keep machine plumb.,

- e.‘ Remove the cap from the cylinder of the water main self-tapping
machine and ‘install the required size combination &rill and tap into the

‘boring bar.

f. 2pply special grease to the drill and tap. This will lubri-=
cate and help coQl the drill while boring through the rdall of the water
main. Oil friction collar. - : v

-~

g. Reassemble t:;{machine and tigﬁten the cylinder cap.

"h. Start drilli the hole by applying pressure at the feed yoke
- while operating the ratchet handle. After the drill has penetrated the -
main, the boring bar will turn easily until the tap starts cutting threads.

€

i. Once the tap starts threading the hole, back the feed yoke off
to prevent stripping the threads in the hole*

j. Continue turning the boring bar until the depth adjustment is
even w1th the top of the friction collar. . 4

' k. To remove the tap from the hole, reverse the ratchet and back
the boring bar out by turning it in a counterclockWise direction.

1l
.

CAUTION° Care must be taken because the water pressure
will cause thé boring bar to rise rapidly and could in-
jure the operator. . " i ]

1. Close the flop valve and open the bypass valve by turning
counterclockw:.se to prevent water from entering the cylinder.

- NOTE: The water under pressure from the main is now
tapped in the machine base and the boring bar can be
removed by unscreWing the cylinder cap. .

m. Remove the drill and’ tap ‘combination and install the proper
size corporation stop in the ‘adapter at the end of the borinq bar.
' ‘CAUTION: Be sure the corporation stop is in the cIosed- s
position. c ' K .

‘ n. Since the corporation stop was closed before being installed, .
the only water which can now leak out is the water which was trapped in
the cylinder of the machine.

o. Release the water by turning the bypass valve clogkwise

g ' .

.’\'
- -
.
s
}
A
3
s .
3
¢
‘
—_—




L 393
p. Remove the boring bar. )

q., Disengage the chain from the main and carefully remove the
machine,. ’

r. Dry the machine-and coat itAwith 0il lightly bef¢re storing,

's. Check for leakagé around the corporation stop. If there is-.
a leak, tighten the corporation stop with an 18" smooth jawed wrench.
NEVER USE A PIPE WRENCH ON THIS VALVE. - -

. i




WB 3ABR55235-H1-4 -P1
INSTALLATION OF BUILDING COLD WATER DISTRIBUTION SYSTEMS
OBJECTIVE |
The object of this workbook is to aid you in:
Locating and identifying components of the cold water distribution system.
Makiné a sketch of your booth area system.
Constructing the cold-water distribution system,
: .

Standard of perférmance:

All drawings and answers must be co}rec.t. . ,

e ok

EQUIPMENT . \
. Basis of Issue

sG 3ABR55235-111-4 ) 1/student

WB 3ABRS35235-111-4~-P1 1/student,

Plumberi's tool kit/ 1/2 students

. Shop tools 1/clads

Blueprints and drawings 1/4 students .

PROCEDURE . , ,
Mission1

Using figure 4 identify components of a building cold water distribution system,

* SUBFLOOR

. SOLE PLATE




. ' Mission 2

Using the sketch beldw draw a cold water distribution system.

Figure 5

‘ Mission 3__
l. Using the draw1ng completed in mission 2 construct a water
. distribution system in .your booth area.

2, Make a bill of materials for the distribution main and branches.
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3. List tools and equipment necessary for installation of the cold -
water distribution main and branches. )
y)
11 ] -
;,
r —
Y
- .
~ o ‘.
N
~ ’ ' “ ‘
4. Measure, cut, and thread the pipe.
5. * Assemble the prepared pipe." ,
- » ~
"6. Have the instructor- check your work.
. i . »
N . - “ %-
A ] . E
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.WB 3ABR55235-III-5-P1

'.'

IDENTIFYING PIPES
OBJECTIVES »~

When you have completed this project you will be able to identify five
types of copper tubing.

’

- Standard of pérformance:

All samples must be identified correctly.

EQUIPMENT .
; ) Basis -0f Issue
SG 3ABR55235-1III~5 . 1/student
WB 3ABR55235-111-5-P1 1/student . ~
Samples of Copper Tubing " 1/class
PROCEDURE . =

From samples of copper”tubing,'identify’each of the labeled items.

a. . .

287
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WB 3ABR55235-III-5-P2 I

BILL OF MATERIALS ‘ o
OBJECTIVES

This project will give you practical experience ih making a bill of - 7
materials for installation of the hot water distribution system for your '
booth area. ’

Standard of performance: I ‘ . -

e

The bill of materials must contain all the necessary items to .
construct the hot water distribution main. . )

. EQUIPMENT ' ' S ’ o
.- ) . . Basis of Issue " %

" SG 3ABR55235-III-5 - ; 1/student ‘ . ) S
] ‘WB 3ABR55235-II1-5-P2 - 1/student ’ s ' (
PROCEDURE . ‘ ‘ - - .
. Using the working drawing belqow, make a list of materials required '
to construct a hot water distribution system in the booth area ;. ’
. ’ . < 7 Sy “
) - .1 - [ ’ g . i
: - * N
/ ) -~

s . Figure 6

14 .
420




WB 3ABR55235-IH -5-D3

ASSEMBL;H‘IG FLARED AND'SOLDERED COPPER JOINTS

OBJECTIVE

To aid you in developing skill in bendmg, cuttmg, flaring, assembhng, and testmg

copper tubing.

EQUIPMENT ‘

N S ’ Basis of Issue |

WB 3ABR55235-M1~5-P3 1/student
1/2-inch copper tubing - . 1/student
1/2 tube bender - 1/2 students
Flaring tool 1/2 students
Swaging tool : 1/2 students
Plumber's tool kit ’ . 1/2 students

PROCEDURE - ) o )
»

1. Follow,the steps below in fabrlcating the tubing assembly shown in figure 7.
Observe safety precautions during the assembly procedure.

MALE
- ADAPTER

(2

6" CENTER TO END

4” CENTER TO END

CAPPE D-IN PLUG

CxCw102

Figure 7. Tubing Assembly .
' 15




A T

3 5. Study figure 7 and with the aid of your mstructor, secure the materi;l:
and tools you will need to fabricate the assembly.

-

1

.

b. Cut copper tubing to length with either a mechanical tubing cutter or a
fme ~-toothed hacksaw blade,

NOTE: Make sure the ends are cut square when using the hacksaw.

Y

[}

c. Ream the ends of the tubing.

-

oy

d. Bénd the tubing using a mechanical ‘tﬁbe bender:

NOTE: Your instructor will g1ve you measurements
for the correct size bend.

I

¥
. . -
e. Place flare nuts over each end of the tubing before flarmg. ;

N NOTE: This is the normal procedure when lay.).ng long
“runs of tubing. ‘ . A ] )

N .

£. Insert each end of tublng 1n proper ﬁlare block\opening. : ' : Y

«

. < /
g. Flare all tubz.ng connectlons. ot K o
NOTE: A flare block and flare plug may also be - ) DRI
used to make the flare. , : Lo

E L

. ‘ h. Assemble the flare fl!:t'lngs and tighten connections, C

i. Install the plug and male adap{:er (see figure 7_) . . LY

j. Connect assembly to test manifold. " N

N v

k. Check each connectlon for proper tightness-.

1. Pressure test the assembly. h o T , LD

\ m. Have instructor check your work. v . N\

n. Disassemble and return usable tubing and fittings to storage. ~

0. Place unusable material in proper container.

oy

p.’ Clean tools' and return them to thelr proper storage. {i o . ‘

* g. Clean work area. o
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:. . .- Swaging- and- Soldering

A '« OBJECTIVE o ‘ , ' 5 ‘ y

. B

\cThis“project will give you praétical experiencg in swaging and soldering

.copper tubing. & et i .
) v . -
s o . Standard of performance: N, o :
. . . . I

. " < The bémp;eted project must not leakt . ‘ Yt
. @ . N :

) , v . . . .
. " - - EQUIPMENT . e . .
: . . _ ' Basis of "Isste S
Cas ¢ * SG 3ABR55235-III-5 . . 1/student . N
- . " .WB 3ABR55235-III-5-P4 1/studeht T . & s oo
vy ~ - Soldering equipment v 1/2 students
Swaging tool . : 1/2 sthdents P
. e 6-ft rule .l . 1/2 students N
.r Copper tubing and fittings 1/olass Do .

’ Plumber's toolkit * 1/2 students
. PROCEDURES : . B S g
s ' 1. Swage-aﬂd‘so%dgr,a copper tubing. ' : ¢
; R Ut .
» a. Cut and ream two pieces of copper tubiflg approximately L
. 3 'ingHes in length, . . - o
N v N ’ . - . -
oo ! ' b. Insert one piece of copper tubing fn the flaring block as’ .
illustrated in figure 8. . , ’ . ‘
e : . NOTE: ‘Figure 8 1illustrates the.amount of ..
) ; tubing to be left above the*ﬁ%aring block. {
. - \
b . s » . . I
. e t
r ’ '
s .
T e " . v
A} ‘)\ N .
N o ”
A\l . ‘b\
. t . ‘ ¢ . - .
Figure 8. Opérating Swaging Tools :

N B Rt L

. L .
4 o 23 N & v;

" . . ~ . * .
Arutox: providsa by enic [EEEY . L N » . . . N




4

c. Insert the cg%binatlon !
swagihé'fde“rn'the “tobing as—-- o e
illustrated in figure 8. .

d. Use light strokes with a
ball peen hammer and drive the
swagxng tool into the tubing (see
figure 9 ).

NOTE: The swaging tool
should be turned sllghtly
after each stroke.

e. - Remove the swagirg tool.

f. Reinove the tubing from
the flaring block.’
! g. Use steel wool or sand-
paper and clean the ends @f the -
tubing to be soldered. Figure 9. Swaging Tubing

* NOTE: To make a good soldered joint, the tublng must be
<absolutely clean. . .

‘Ah. «Cover each surface to be soldered with a thind coat ofﬁzlux.

i. Insert one piece of the tubing into the other tublng as
41lustrated in figure 10.

.

Figure 10. Inserting.Tubing .. .
) 1 . A é::%'gﬁz w

“

18 404




> i 2. Pabrlcate the system'lllustrated in flgure 11 uszng 5/8" copper

) pipe on flttlngs. . .
: 1 i :
- o Y\ & A >‘ - - s
Al ey .
, w’ T - 6 ; e - . -
e et o i S e et s e o T VIS N T xS : —— [
‘e -:\' ' L B —\ .
\ N

.
- e
’
*

»

cKc-103

Figl’J.re 11 . . -

~ g a. Cut copper tublng to length, assemble fzttlngs, flare, and
_solder joints, .

i -

b. Test for leaks by connectlng the flared end to water pressure,

’

{

(2) Can you make solder repairs on tubing|containing
water? Yes/No., . . . L

i
— (1) D1d your fittings leak? Yes/No |
1

)

c. Wlth water pressure applied, attempt to’ remove the p1pe cap
by applying heat. . ]

.

(1) Did you get’ the pipe cap off? Yes/No.. . .

(2) Did the solder melt?. Yes/No. .1

-~ - - . “ 1

4. Using your own method, remove the pipe cap.
(1) Did.you remove water pressure and‘draiﬂ the water?
Yes/No.

-
-

(2) Can a soldered, joint be melted loose when the fitting
is full of water? Yes/No. o ) \
-

19 : <+ ) 3
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U . MAKING A FERRULED CONNECTION .+ . .
o - ,~ - - . - ~l . . . « 2!
OBJECTIVE 7
This project will give you pract}i.ca; experienc_:'e making a ferruled connection,. # .
EQUIPMENT ] .
- Basis of Issue ,
’ SG 3ABR55235-III-5 1/student .
‘ WB_3ABR55235-III-5-P5 1/student _ .
* Copper tubinlg and fittings 1/student ]
. Plumber's tool kit : 1/2 students : .
PROCEDURES * .
' . ® ,
1, Measure and cut a piece of 3/8" tubing 3 inches long.
2. Ream and dress one end of the tubing. ’ ) - :
3. Place the compression nut on the t.q.bing.) -
4, Place the compression ring on the tubing. y . ;
5. Install the compression nut on the fitting and tighten. v
IR . . A\
_ 6. Have the instructor check your work. ’ R
. ! . - - :
s . , 7 -
(] 9 ';
’ ) _ . . A . E
. i % - ‘
X-' T N ] " - o B
3 ’ . "
) . * ]
M . - ¥
i 2R . i
. P
. 128
o 20 :
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. WB 3ABR55235-1-6-P1
ROUGH -IN WATER SUPPLY FOR BATHROOM FIXTURES
.~ OBJECTIVES. ' o

This project will give you practical experience using manufacturer's rough-in
specifications to rough-in the water supply for bathroom fixtures.
EQUIPMENT )
i ' : Basis of Issue
SG 3ABR55235-I11 -6 ' 1/student
WB 3ABR5523-111-6-P1 1/student
Plumber's tool kit 1/student
Shop and special tools . 1/2 students
Pipe and fittings 3 ) 1/class
Manufacturer's rough-in specifications 1/class

' Engineering drawings ‘ 1/class’

PROCEDURE
Mission 1

E RS

Identify the following items.
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Figure 12 (Continued)

’
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TRAP REFILL TUBE ,
PLUNGER / OVERFLOW. . - -

"FLDAT.. _
TRrop - «</ /| FLUSH TANK

- . [~ o S > g [ BALL FLOAT
OPERATING > - -
HANDLE y ”
- - ONNECTING
. WIRE

TRIP
HANoLe

REFILL . LIET WIRE _

HUSH - FLUSH TANK
TﬂBE i " BALL
oo,/. - -

&

FLUSH YALYE

CLOSE COUPLED GASKET CKA=024A

-

h.

Figure 12§;(Continueé)

Mission 2 °

This project will help you learn how to use manufacturer's rough-in
specifications. The measurements obtained WILL NOT be used in your booth,
because the fixtures to be installed are. not all the same model. When
you have completed this project have your instructor check your answers.
After verifying that your answers are correct, he will then tell you how
to obtaln the measurements that you w1ll need in-your booth,

./ COUNTERTOP

1. Using the lavatory rough- - W
in specifications above, answer -the . . ' { >
following questlons. Lo '

a. What'is the height L
from the finished floor to the

center—e%—%he—watefiings?*

Db . . .
" - : i ks C. ‘i’sw;su»us
- . . . g ; R -
T . GGESTED} 14" 0.D. WASTE
b What is the center=to= : -, AN
center measurement between the 144" O.0. TAILMECE

waterlines?

c. The size piping to be . - iy FINISHED FLOOR
used for the water supply lines is - \

- & . _Pigure 13

—
. d. Wwhat type of lavatory is this manufacturer's rough-in °
specification for?

t . k3

-

g T

Y
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- .
~ - 2
PRSHED WALL
s / N
. © ] wrx%esw 2+
. +
7 4
. ° ! S
— . . - . -
. & :
. : * \ *
i _—"yl

.H.O-Okl :k/

1" 0,0 TARPRCE

- CK.‘—“’ ) ~; ':?
: ’ I{_igure‘ 14 . » “ ™ “:
‘ . . ' Answer the following questions using the urinal specification B
. above: ) . o L
<, - a. -What size will the supply line be to the flushometer valve? :
: b~ What—'rs—&e—height—fromﬂe—{—iﬁshed—f—loei;to—the—cemr ; . ,
of the inlet to the.flush valve? _- . . | -

NV
. . N . ) B
- { p :
. N . )
T v ~ -1»’—{ N

‘ . ‘ . - ' ' Figure 15 o " ’ . , 1
:' ‘ . 24 )




C. The measurement from'the center of the urinal to the center

]

or the water supply plpe will be

[y

3., Using the water closet rough-in spec1f1catlon above, complete the

following statements: . . , -

i

a. The water supply will be roughed in at inches from the

finished floor and inches to the left of. the centerllne of the water

closet. < !

b. This water closet will have a inch water suppiy riser.

. . -

. P ’ i
4. Use the tub and shower , ) SYpWER Avu—
.rough-in specification on this page - ,,f‘ o - .
when answering the following . . A
uestions: -~ C . . —
q I . E e ] S
- . C/U'S OF CURTAIN ROD
a. How many inches from (USUALLY 76" TO FN.-FLOOR) ,
the rough floor to the center of 1
the spout hole? N v
FIN. WALL | ~
[}
I
3 10 AGOR
- . et (USUALLY SETWEEN 2
b. The center of the | 85" AND 787) :
h }
mixing valve will be inches €/L OF VALVES- !
1%” OlA. HOLES
from the finished wall and ) I e s,
= SUPPLIES -
inches from the rough floor. ! 'T'
- !
- - SPOUT— 1
c. The center of the . '51*;>§+_r“

shower arm hole will be inches
from the floox.

1
~ I

16

H
©-F

d. The water supply pipes

will be > inch SPS.

o 347

-

Figure 16
& .

Mission 3
‘, kd

* [4 *
Upon completion of this project you w111 be able to rough-in risers
for plumbing fixtures. N
1. List the tools required to install the risers to the water closet,
urlnal, lavatory, and shower.

v

‘-

25
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2. List the materials required to inltan the risers to the water -
s closet, ur:.nal, lavatory, and shower. , : ?
' ¥
— : g
;
I . B ;
d
P
©e - ’ v ‘ P
- > - .
5 - N ~ 7
g Y g
“e \¥ ]
d Z
‘ ' . &
- . > 4 ‘ )
- - o - e o
] . i 4
. N .
, /
n s
. - 3. Have your instructor check these lists then begin installing the
i fixtur® risers. ' .
. oty » st
&
t - -~ ‘\
» . I
S '
- , » z
N +
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INSTALLING A GAS WATER HEATER

OBJECTIVE ' - .-

This project will give you practical experience identifying the major.
_ components of domestic water heaters. .and installing a domestic water
" heatex. - .

Standard of performance:

1. Must correctly identify all the components of a domestic water
heater. &

2. The installed water heater must function correctly..

>

EQUIPMENT . -
Basis of ‘Issue .
' SG 3ABR55235-III-7 . 1/student +
‘. WB 3ABR55235-I1I~7~Pl 1/student .
Water heater 1/2 students . a
Plumber's tool kit 1/2 students - - ’
Shop tools : 3/2 students
Pipe and fittings - 1/class
Manufacturer’s rough-in specifications 1/2 students
¢
1 4
» o < ‘;‘
. . .-
i 13
' a
. ) ") .
;‘. i ‘
» h !
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Mission 1

Identify the major compounds of a burﬁer:assembly.

-
~
L
.
.
CED-MIE

-
&
: //un !

-

—

.

.
g 1
St oonim v e

s

¢

\Pigurgulzlnvgugomgiig7§a£§txggpg§;g;s and Burner Assembly
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- Mission 2

- o Identify the major components -of a domestic water heater.

- . ST . S

NI 2

.

& DO NOT THREAD
' OR CAP
) . . THIS END OF PIPE

%0

Figﬁrg 18. Components
T | 29 S
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Y <ot . Mission 3 ) \ L . - : .
- T K4 N . " v i
& N L v . . L
‘ /1. Mové the water heater into position. 7 N -
NOTE: This i:rocedgre':'requires two men. = . . ) , &
, 2. Measure and cut the tubing for the'gas supply. , ¥
. ¢ . - .
3. ;‘.xplain where you can use copper tubing for gas supply. } 7
- P 'V\ * ’ ; . -
L g ' N
) PR U .
= ‘ < — . . :
4. Why can't you have a soldered connection in a gasline? t 3 s
. . . - [ ———— ) 3
- : — ' .
! ! * \ ;
-t ‘ 5. Install the gas supply liné.: T ’ -—{' N .
. ’ a LI ~ 0] %
" 6. Check the gasline for leaks. =~ : ' . :
- - - N . e
T 7. Explain how you check a gasline for leaks .
R ad >' " P » '.. ; t
E 2
)y - '
: - == - i * °.
. - . s ~ ‘
R = nd " - — " ) o
o 8. ,Measure and cut the water supply, line. 5 .
9. Install the water supply line. . S %
i “10. Install the flue. T . : R -
s _ . ol
_11. Fill the water heater with water. , . s .
- 2 Bight me—burner— T U S S .
* 13, Set the thermos::at at. 140°F. : : " coe
. . * ~ Y]
: 14 —Observe the o‘pera”tidn of“the burner until the thermostat turns . "
the flame off. B : )
.
) .15. Check|the temperature of the water. ‘ (- o oo
. . ' i ) -
16. Have the instructor check your work. = ! . o 3
17. Clean up the area and return the tools and equipment to their ' i
storage area. . . . s * ‘ ] v
. . ! ) . -
e e — - oo e - ? -- - - e
N ! s ) -‘ - g{:
<. 40 ‘
. ' i ’ ' - 30 4 Y S &
vy ¥ . ’ .
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