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How TO USE THIS PAMPHLET 
The secret to successfullv earning a merit badge is for you to use both 
the pamphlet and the suggestions o 	counselor. 

'bc: counselor can he as 	portant :c vou as a coach s to an athiete. 
Usc all of the resources 'ccc cc sc 	niake c'.ccchie to vou. 

maX: 	the c•st cha:z 	cc 	-.: o lec::: ccc.it this particular 
subiect. Make it count. 

If vou or vour counselor feels that ai:': ::iformation in this pamphlet is 	' 
'ncorrect, please let us know. Please state vour source of information. 

'vlerit baCcc cciphkcs 	cc-c:inted annuallv and requirements 
jndated :scCay. \'our süggestions for improvement are velcome. 

comments along ;.ctn a nne: z:atement anout yourse.: :c• c.cuona1 
.- 	mcev:c::: Cc - :::ec,S209 • Bov Scouts ofAmerica • 1325 
-i 	Wanut 	cc.. e• P0. Box 152079 • Irving. TX 75015-2079 • 
iierit.badge:c:.:ig.org. 

WHO PAYS FOR THI5 PAMPHLET? 
This merk ba:ce pamphlet is one in a series of more than 100 cover>. - .,-,  
all kic:s 	•ccb; 	•:.areer subjec:s. 1: 	made available for you 
to hu, 	'. 	22: cC :hc natcol -cal cOun:, Bov Sc.c:t 
America. .h•c 	::e d v ccc:-c: 	vriting,  

badge pamphlets are paid for b: :ic c: Sconts of 
order to bring ou the best hook at a reasonable price. 

All 
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Requirements 
1. Do the following: 

a. D:rihe hov: 	::.:-::.:::•::::: 	.. 	s:en1 
pi3ects 1 . ' 7 '. r 	s iledim 

b. I)' 

	

	':e ::::'ortant Icc.! .ilth reguL........ :1ated to 
teil hc. :i:e: protect 1: :..:::.•:nd safetv. 

c. Descrihe the safetv precautions you . .....: 
making home pi1.:::Jing repairs. 

7. Do the 

a. Make a drawing anti explain how a home hot- and 
how you w 

itOUl freezwg. 

b. .1raw:c 	:':'Iain the drainage system of 
t:. 	:: - bing 1:. :. :::..:c. Show and expiain the use 
c: ::ains anti ven:s. 

3. :::....how to use five important plumbe: :ools. 

4. Identifv anti describe the ue of each of the foflowing: 
washer, 	.:::::g nu:. :-. : :e: :::er fce •:::). solder, 
f. :.s':. elhc:.. :e. nipple, .............. plug, union, trap, 
G 	apipe. :;;eater rneie. 

5. Name the ki....... •::: ::::c that 	usei :::::::&:: .: a 
plumbing svs:e. 	p:n 	:hes ;;es a:e .scu. 

6. Cut, rhread, and con:e:: two piecos of s:;-1 ,.%'  
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e au:. sler 
gas torch. Incude 

:raight p• -. 	 utirg 

S. Do the oI1owing: 

ReIace a whe- in a faucet 

Cean out 	avaer trap. 
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Introduction 
Plumbing, including pipe fitting, is an important and well-paid 
occi.pation. The industry is quite broad. lt covers installations 
and rrpairs in homes, commercial properties, and factories. 
Plunhing pipelines are used for water supply, waste drainage, 

atural-gas heating, and man other purposes. 
As a Scout, your major interest in plumbing probably will 

be in the ficid of home repcdrs. If a faucet leaks, a pipe freezes, 
or a plurnbiug fixture does not operate properly, you will want 
to lumw how to evaluate the problem. Then you will be able to 
decide on the proper steps to take to fix the problem—or deter-
mine that the job requires a professional pluinber. 

When you diseover a plumbing problem, you cnn 

often take care of basic plumbing needs, but remem bar 

that a plumber is like a doctor. For serious trou hie or 

problems beyond your ability, you should get heip 

from a trained specialist. 

As you try out the projects and fulfill requirements for 
the Plumbing merit badge, you will develop many practical 
skills. Even if you do not make plutnbing your vocation, this 
exnerience will heip you gain knowicdge that will always 
be useful. 
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'1' he plumbing System of a house relies on two basic things: 
j.ressure and gravity. When you turn on a faucet, yen can feel 
the water pressure, weak or strong. 'Ehe pressure conEes from 
a pump (if the water comes from a weil) or from gravity (if the 
water comes frorn a waRt tower or reservoir) When you flush 
a toilet er pull ihe plug from a bathtub, gravity puils the waste 
and water down and away from the house. 

A homes plumhing can be diviiled into two main systems: 
the supply system and the drainage system. 

The Supply System 
The supply system brings clean water into a home. The water 
may come from a private weil or from a municipal (City) 
source. If you get your water from a muiicipal source, a large 
pipe called a water main runs near your house. Between the 
main and your horne is a water meter, which keeps track of 
he amount of water you use. If you use a private weil, you do 

not Ilave a meter. 

WATEt 	MAIN WATER 
METER 	S - 	TRCE 

Ciose to the meter are one 
or two shutoff vaives you can use 
to stop the vater to your herne. 
ff Ehrte are two vaives to chonse 
from, use the one that supplies 
the vater to your meter instead 
of the one between the meter and 
your house. This practice wiIi 
heip keep the meter from being 
clamaged by vater pressure. 

The house water main 
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fHF [1 VMRNG SYSTEM OF \ HOuT 

lt is important to 
know how to shut off the 
water supply to your horne 
in cme of an emeleny. 

(N31214I (J 
alwavs under c:esure, ii a 
leck er break c:ccurs water 2 

will flow out ofthepeor 

Ö 

shut off the vater supply so Direct Dial 
flooding does not occur. water meter water meter 

Tee kv- ds of v;ater meterc an dan and dret To med the merers 
ion have to dc is 5 Hee suettantion, f von have a ddi meter 'e'ite 

down the poshions of he ponterc. After a ev days, erde down the 
ev. cosmons. Subtract the first readnq from the second to deterrr'nne 

Ccv; noch „;a-e ,  v'as used in cahons er cubic feet. lt you have a direcr 
meter, simpiy 3i,ihe down he nurrbor viah e fea .eays, and theo 
subtreot fron the nee romoer. 

Keep in mmd that there are lots of smaller shutoff valves 
throughout your home. If one of your vater pipes breaks, or if 
de smafler shutnff ei:es do not work properiv, you will need 
to use the main shu:mi valve. 

The vater en:c:'s vour house through the service pipe. 
Inside your house, the service pipe branches off to suitdv 
ccd water to fixtures end appliances, fnrluding Ute 	: vater 
hea:rr. From the Ire:-.....r:er heater, pins iranch oft er 
hot vater to the places lt is needed, such as sinks, bathtubs, 
and washing machines. 

Another t.ace to stop the mdn r'.Jter supo:y to 
'our heuss •s at a vals e box, f Yen haie one it 

cc under a renne metal cover in the aroond Yen 
mey ned a .oeci-hendied Ccv to turn ths vave 
cm von mey oe abl to turn it Cv hand, 
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Assembling faucet attachments 

Turnng the water supply 0ff and on some 

times makes pipes vibrate and "knock'This 

happens because there are air pockets in the 

pipes. In older pipes, mineral deposits can 

be knocked loose, causing faucet aerators 
to clog. Fortunately, aerators are easy to 

clear. Take apart the aerator, soak the parts 

in vinegar, and then brush them with an old 

toothbrush. Put the aerator back together, 

making sure the washer is in good shape 

and makes a tight seal. 

\Vater for household use can be heatecl bv a number of 
means: an autor.:: ::s heater, an automatic &ectric heater, 

diI- 0: th: 	:3kes 	.::c 	:..:.: :::e 
tha: --ses sc•: 	 . :c 	Dt. 

In oer.:r:., gas or 
electricwater heaters and 

svstes wor' 	is 

ternperature falls bLov 

th 	 tpr 

aur 

Aeater 

Sectional view of an automatic gas storage tank water heater 
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Sectional view of an automatic electnc storage tank watet heater 

Fmmabe apor nton 
restrt FVR wter heter 
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Ä solar s,  - 	m us: .1 sorage tar.I: 
A :r:surc :.imp pus:. :s wate irougli ie 

roliectors :: te .s::::age tank 
ur:.. :he ater is ::::ed. Csuaflv a gas e 
eleanc water heater s use as a :iup for 

= 	 cloudv davs 
Vte: 	.-:hen : heated. 

.............1: t1l. : :::: .s:-:::. The exacs 
te:.: ..:e ei which vater ;ums ro sean 
dz, 	.ipon the rressure. AN hot;vare: 

z- siems h.--.. -  - temnerature 
............. 	 p: 	:-:eliei vah:s :.::: aliow for :his 

and (he cs:: of steam. A 
-r 	ng 

snu OH :he pirwer 
intheho:vaterheaterr -  : 

remore 	ihat  
of :he tani:. :ch sediment ca:. ::eren: vaur 
relief vavs ad ermostatsf;2.;n vorking 
crec -  :efaveeaksorm -  erfLyxs, 
cafl a r:...::nber to f. .:. Do not simpty plug 

	

Electr4c water heater 	iLYou need that vave to protect your 
home from fire and expiosions. 

The Drainage System 

	

V 	The drairage svs:em :s gravitv ta :. :: ;vaste an,  water 
awav t:om vour 	- 	.s:::n.es run ver.icav o: siope 
dowrward. Thev :s 	::: damerer :han supplv ober and 

	

2 -. 	::.: 	:: :•: .-: 	 move freeiv. T.:s 
svster....... 	eanoms an: 	Z  can b  
cIeare... 	. 	 r 

dangerousto 	Vour 	:.:.:l and us...... :  3 or 
p uc a re  lef 	4 irctrs :n dis. -:s::-: ::i: ...... s: dran direct!v lind the ;vas:e 

stack. 5nks a:o ea 	:na; use brauch ppes that slant 
valve. lt needs 	jcv..ard into :he 	srac; ei rto bess than . 
tobe hxed or 	see the if....::.u::::si 	:::::e st•i 	:a 

main house orair 	::....:.: 	ts 'ust heneath die basement repaced, caq 	
flOC -  c'r 12 die cn 	u;.:.. va ze7  kcuse. 1: urs er dmvr 

a p umber, 	ward si :2:- ::...... s::tic svste::: : 	.• 	verrnan ;a cirv pipe 
that carrbes  
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Tongue-and-groove 
pliers 

Re er 

... 	 .. 

Chain wrench 

Strap wrench 

Basin wrench 

Plunger, or 
force cup 

SoldeiingTools and Materials 
Plumbers use a me:1 iller called solder, which can be melted 
to ioin 	piecczf metal. Soic: 	.n ai].:. or blend, of tin 
and otl:cr neta.s:iiat meits at c•'. . temc: ature than the 
pieces of metal heing ioined. Different proportions of metals 
are used to c;ve the solder the quahties needed for the kinds 
of jobs to be ione. 

Pipe must be absolutely clean (use sand cioth or ernorv 
paper) to hold a tight 	dr connec:cn. FIUX is a substance 
used tc emove '- 20'. 	or du: :iat rnight keep the solder 
from u::ng w:h thc- ::c:al. Flux - s rernoves oxides (thin 
lavers of rust or tarnish) and pc..nts further oxidation 
the metal is heated to the soldering temperature. 

Use only tead-free solder. Although lead-tir solder is still availaole, 
lt contains lead and releases poisonous fumes. Over time, inhalir. 
these fumes can cause brain damage, and the lead from the joint 
could leach into the home's water supply. 
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A portal.: 	is a plumber's main tool for soldering. 
to 

Ju ms 
u are vorking near flammable r 	 Wall 

or hc:s frairI::;. You will need a spark :::ter to Iight the gas 
inIess \;ou have a seif-igniting torch. 

Be carefut not to get any fiux or hc•t soder on your 

skin—it will burn ycu. 4 noncorrosve ux shoud 

be used on plumbir9. 

When using a gas torch, im 
do so only under the dose 
supervision of a responsible 
adult. Closely follow the 
manufacturer's instructions. 

T? 

Iris 
- im 
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Pipes and Fittings 
Pipes and fittings are made of many different materials. Hornes 
built before the 1950s were built with cast-iron and galvanized-  
steel pipes. Newer homes use copper and plastic pipes. 

Kinds of Pipes 
Sonne types of pipe are no longer used. For instance, a kind 
of piastic pipe called PVC used to be instalied for hot- and 
cold-water supply, hut the hot vater made the pipe lose 
its strength and the ioints leak. For this reason. PVC pipe 15 
no longer recommended for use in thL indoor water Sys-

tem. Another outdated product is the galvanized steel pipe. 
Galvanized-steel pipes are strong at first, but corrode and 
leak after ahout 50 vears. These days, steel pipes are used 
inotiv w1 gas instailation, um for vater. 

Kinds of Fittings 
Plumhing and gas pipes are joined together with fittings. 
Fittings come in a variety of shapes, sizes, and materials to 
suit chfierent plumhing needs. 

• E!boivs are usecl to change the direction a supply pipe 
is going. An "el,' as it is also called, usually will have a 
45- or 90-degree angle. 

• Bends are the DWV svstems version of elbows. Their 
angies are gradual so - hat solid waste can move through 
them without getting stuck. 

• Fittings called tees look like the letter T. They are used 
to jein two pipes that intersect at a right angle. If the 
pipes that intersect are not the same diameter, you can 
use a reducing tee. 

You cart join pipes 

made of different 

materials if you 

follow your local 

code and use the 

proper fittings. 
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o  The DWV system uses tees, as weil as Y's and crosses. These 
DWV fittings are referred to as sanitary branches and are 

Fastening steel used where two or more drains intersect. 

to copper without • 	Couplirigs connect pipes in a straight line, or ruri. Reducing 

a dielectric fitting 
couplings are used between pipes of different diameters. 

• Unious are needed because all pipes have right-hand 
is like dipping threads, and at some point you will need to disconnec 
something in the line withoua having tu dt lt. 

acid—the metals • Nipples are short pieces of pipe with threads on both ends. 
They are used to join fittings. 

get eaten up. This .......................... . . 	. - ffunsition futmgs are used to join difterent kinds of pipe, 
is why a plastic such as plastic to copper. (Transitions shuuld not be used 

fitting is used 
to join iwo kinds of plastics.) 

Dielectric fittirigs are used when joining steel to copper. The 
to 	connect special plastic spacer in a dielectric fitting keeps the metals 
these two types apart. (Steel and copper corrode if they touch.) Howeven the 

0 	pipes. 
plastic piece also causes an interruption in the "grounding" 
of a pipe. If a live electrical wire touches the metal pipe, the 
pipe will be dangerous to touch. 

Caps are used at the end of a pipe to dose lt. Piuis are types 
of caps used on a hreaded fhnug such ds a d1earout hole. 

6O'E SJ'F'LY LOE 

fl 	 ST/-:. 	 TH PE 

FASTC NF'LE 	 ANTEE 

• 	. 	.'• 

Hut 

Example of pipes and fittings joined together 

28 	PLUMBING 



. . .. 	flNCS 

Illo 
45 EL C X 6 

45 STREET EL 
C X FTG 

90 EL 6 )< \ OLOSE-RUFF 

SO LONG RADIUS EL 6 X 6 

c -- 
- 
112 

APAE. c x M 

FTG APA'TER FTG X M 

c:a 
APAF'TER C x F 

ci 

SC' STREET EL C X Frc- 	-: 
CLOSE-RUFF 

x FTG 

SC [)ROR EL C x F  

Lilo 
m 

COLJRLING R.:: 	C )< C 

E7 
11 R055 C x C x 0 x 0 

:. GE 

F 

5A5EEOARP TEE C x F )< ( 

TEE C X 6 )< 6 

1—AJ 
:EE 6 X 6 x F 

Lao 
ETC' .CDUCER ETC' >( 6 

ic  
UNIC 0 x 6 

RETURN EID 6 >< 6 

Typical copper pressure fittings 

Ic 	
GLE 	-L••UE:CREE VC'E 

Typical PVC fittings 	 . 
	 (5.:. 	DO.J5..E) 
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Working With Pipe 
Before you try out the projects for requirernents 6 and 7, 
examine the various kinds of pipe and understand how to cm 
them to proper lengths, thread them, and fit them together. 

The only Pipe Measurements 
constant in pipe 

measurement is Length 

that there is na 
Siraight 	1X' iiigtli measurements are always given from end 
to end. \•V im d fitling is tised on one end of the pipe, the 

universal standard measureniont reads from ihe end of the pipe to the center of 

for dimensions the fitting. If a fitting is used on each end, the measurement 
rcds frorn the center of one fitting to the center of the 

in the different opposite fitting. 

types of pipe and 
.. ..................... 

fittings. Work 

closely with  

your merit badge 	 11 

counselor to 

	

....... 	CENTEROCENTE 	.......................... 

the 

correctly measure 

wlus: 	 &11I1 
Diameter 

Most pipes are known hy their inside diameter (II)). If you can 
access the inside of a pipe, you can measure this yourself. You 
miv have to round your number to the nearest 1 /„; "  tapet the 
nominal size, which is the size used to name ii at the hardware 
or plumbing store. For instance, supply pipes usually are 112", 

30 	PLUMBING 



/4, or 1 nominal size, ahhough the exact 
inside diameter may be siightly more or less. 

If you cannot measure the inside of the 
pipe, you can wrap a measuring tape around 
the outsidc to determine its outside circumfer-
ence. \•\'rite clown that measureinent and note 
the pipe material. The chart shown on the 
next page will heip vou determine how outside 
dirne"e meanrements correspond to inside 

F1 

1Iftt neasiIcenenis. 
Pipe fittings usually have the size stamped Measuring the inside diameter of 

on the outiLle. \Vhen vou order a reducing 	
a pipe 

pipe titr, vhich ioins two dfferen sizes of 
pipe together, name the larger part of the fitting first. 

Use string to measure a 
pipe's circumference, then 
refer to the chart on the 
next page to determine 
the pipe's size. 

-- 
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Pipe Measurements and Dirnen sions 

Material Inside Diameter (ID) 
Approximate Outside 

Diameter (OD) 
Approximate 
Circumference 

Approximate 
Socicet Depth 

Copper  

/ 1,,  
/2 1/2 

3,, / 

‚4/ A" 2" 

2%," IA II  

1" 11/fl 3'/" 

45/6" 1" 

Threded /8 "  2" 

1,, 
12 

3,, 
/4 

3,, 
2/8 /2 

/4 
„ 

1 3/8 
1,,  

/16 

1" 11/ 4 
.1/.. 

1/a" 1'/2" 4%" 

1»' 14" 5» 

2"  2/" 7 

Plastic '/" ... Y8" 2/4" 

1" 1/" 4Ao" A ll  

5'/" 

1» 1'½" 6" 

2"  2¼"  

- 3"  3/8"  

4"  4%" 14" 1/4" 
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Threading Steel Pipes 
To complete requirement 6, you will need to 
cut, thread, and connect two steel pipes. Yow 
pipe shouki be about 2 feet long, although 
you can use a piece a foot or more bug. 
and diestocks can be rented. 

Because you 'xifl ai'.vays havcu , rueasurc 
any pipe vou are going tu cut, yoc souId us 
a tape rneasure or ruler and mark the exact 
middle of your pipe with a dark pencil or 
cravun. Now, put the pipe in the vis.e, with 
the o.ttmg mark extettcling far enough from 
the vise so that the cutter or threader will not 
be cramped or strike thc beuch while turnin 

Conplete requiremem6 by followtitg mc 
illustrations and descriptions in this section. 

Step 1 —Cutting steel pipe. Tighten the 
cutter on the cioc as shown, with the small 
cutting wheel direc iv ori vour pencil or crao 
mark. Nu.. mb tic cutte; -  round the pipe, 
graduH tigittening the handle cbockwise. As 

inish you f 	the cut, turn sbowly in order to leave 
a suiouth edge. 

Step 2—Reaming. Use the reamer and remove the 
burrs left in the end of the pipe. Burrs are sharp, so 
be careful not to cm your hands. 

Step 3—Threading. 

I 	Apply the threader to 
• 	the end of the pipe with 

enough pressure for the 	.. 
cutting edges) 

iakc idd. Turn gently 
you are sure you 

have a good ckvtn start.  
dt vuu do not gut the die 
squarely on the pipe, the threads 
ccii cut \VOiK in a fitting.) Oil 
oLicntiv with cutting Oil to 
cducc trcnon, checking the chart 

shown here for the number of 
threads required. 

Materials 

Ppe vise 

Threading stock 
(unthreaded steel pipe) 

Dies tu fit your pipe 
or 1 pipe would be best) 

Steel coupling of the 
proper size 

L; Pipe wrench 

Pipe cutter 

See mer powered by a 
brace or drill 

Srnaii can ot cutting cii 

Pipe cornpound )pipe 
dope) orTefion pipe tape 
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Stp 4—Checking the set 
of threads. Thk is how 
our thread 	l 	d look 

W  1 1  

Step 5—Applying pipe 
compound or pipe tape. 
Put pine comnound on the threas you have 
cut lt vour nipe is for gts lines. 	•Vrap pipe tape 
clockwise on the threads if your pioc Is for vater 
lines. Cornpound or tape will ensure a joint that 
is leakproof. 

Step 6—Instafling a coupling. Install your 
contling, tigh:ening lt (Ion!v wh ihe pipe wrench. 
Now repeat the steps with the second piece of pipe 
and tighten lt into the other side of the coupling. 

l'lunthers have a formula thev follow in thread 
ing pipe of difierent slzes to ensure nix irnum 
strettnh of ioints. Tilev also follow a formula in 
scr'vng stee1 pipe inio fittings. By i!ti 	the same 
statuat!s, the 	kno 	hov teCut anhl thi ead plpe 
qui 	when making repairs, without having to 
measitre each set oi 	Below is a chart 
showing the principal 	lings for steel pipe. 

Pipe Size 	No. ofThreads 
Per Inch 

Length ofThread 
on Pipe 

18 

• 	 18 

• 	 14  

________________ /• 

11: 

1 - 	
- 

1• 

2 	 11/ 1/ 

How Far to Screw 
Pipes Into Fittings 	 Threads Per Inch 

Pipe Size 	Screw Pipes 
Into Fittings 

/•. 

/ 

1 / 

1 / 

2 
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Soldering Copper Pipe 
Nearly all houses built today contain copper plumbing. Copper 
does not tust, and lt will last the lifetime of the building in 
which it is used. Rigid copper pipe and flexible copper tub-
ing are simple to install and can be fitted into corners where 
wrencies carnot 

 
he med. 

Rigid copper pipe with soldered fittings makes a rnore 
permanent installation. This pipe cornes in 10 and 20 sections 
and is easily cm to the length requin2d. Many sizes of rigid 
copper pipe are available, but the most common for household 
use are 1 /2, 3/4, and 1' diameter. Since rigid copper pipe is 
relativelv soft, it is easy to cut with an inexpensive tube cutter. 

Safety Rules 
V'hen working with mcml, flu'<, and high temperatures 

tgas torchest, yOLl shou!d be aware of possible dangers. V  The foHowing rules wHl help kee your plumbinq 

activhes uafc and enjoyablo. 

o A;vuys work with adult supervision. 

• Aiwa's wear safetv goggies or safetv gLasses, a shop apr00, ancl, 

whort necessary, protertive gloves. 

• Prorect your skn trom flux. lt is an acid, so lt will burn your skin. 

Avoni touching metal where lt has just been nur. The burrs ure sharp. 

Swcep up ourrs with a brush, not your hands. 

Traat evory nur irnmediately, no matter how minor. 

The plpe tind fittings are hot and shouid be handled carefully. 

Avoid soldering near flammable materials, 

• Keep a fire extinguisher handy,  
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How to Cut and Solder 
Materials 

Propane or acetylene 
propane gas torch 

Lead-free solder 
(wire type) 

II Noncorrosive flux 

Steel wool or sand 
cloth (emory paper) 

Vise or ciamp 

Pipe cutter suitable 
for copper 

3 feet of 1/2'  or 3/4' 

rigid copper pipe 

Tee of proper size 

Coupling 

A 	' 

Requirement 7 asks you to solder three copper 
tube connections. 

'Ihe followiiig steps will heip you complete 
this requirement: 

Step 1—Measure 
he pipe to divide 
t into two equa 
ections. Mark 

with a dark pencil. 
'13CC ihe pipe in 

I 	
ou vhe, cushon- 
ng lt to prevent 
vise marks or bend- 
ng the pipe. Allow 
nough pipe t() stick 

out so that your 
hoc cutter C1fl Llrn 
reel. Place Ule 

cuning disk cxactly 
on your mark and Start turning the cutter shaft. 
Twist the handle clockwise as you turn. Comnlete 
the cut slowly so ihar vou leave as hurr as 
possible. Burrs can cause leaks. 

Step 2—Use the reamer as YOU (lid with your 
cl pipe to reinove ihe hurrs frorn the cut ends 
the inside o ne copper piC. 

Step 3—Use steel wool, sand cloth, or fine 
sandpaper to burnish the outside and end of 
the pipe and ihe inside of the coupling. To keep 
the burnisied areas free frorn new oils, try 
not to touch these places \vith your fingers. 

lnstead of a pipe cutter, you can use a 
hacksaw with a fine-toothed blade to 
cut the tubing. A miter box will help you 
make a straight cut. Slanted cuts are not 
acceptable when joining pipes. 
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Residential drainage 	\- 	 . 

and supply system  

Vents 
Plumbing :stems niust have air vents to allow the free 

: 	xtures. 	 Zflt 
-vhich is .vhv 

	

often called 	- aste-vent (DWV) system. The drain and 
vent pipes ar ::ed together, or share pipes. and use the same 
vpes 

see in the illustration sl :-.': ng the drainage 
and - .:: s:slem, the main vent is an . :sn of the soll 

;:bg m, ü.n would becorne 

	

ttllc 	th water arid then 
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Vent connection for vertical waste pipe 

Vent connector for horizontal waste pipe 

turned upside down. The vater 

bett :::•vere 

the vater '. 
when the b:::I 	: ::::. For 

same reasoIi. n is i:c::.ssarv 
-:ent the plunihing at 	proper 

:I.ces and with the proper 
ot F.ec. 

flI eipes !]ow fresh air 
to p . 	ly t1:: :ghout the 
p1u:: vstem and to prc: :t 
loss cu water frc -' raps 
sivhonIroz (suct:::: causc-: 
volurne .; .; er that has just 
passed thro..:e or near the trap). 

Vents also allow sewer gas to pass out safely above 

the levet of open windows and people. Sewer gas is 

poisonous. lt also can cause expiosions. 

Traps 
tJnder everv piun:::.g fixture there ise eent 
special fitting tha. S tnown as a trap 	toi1e :.is 
trap.) 	ejme in the scee of a dr:::: 	installations), 
er a J, S, 	::. :he trap 	called a 	..:er scal. 
The \re: . ..........ed SC:.•.. 	LjUI 	flO 	:. 	:e pass 
tl:::..:... 	hr 	.-..:-c...... r. :e 	.:... dra:. .:.Ar or sev:r: es that 

in the drainage system cannot n:ehe its wav into 
vom: 	:..Verv time .re: travels dowe 	'ee dram, new water 
replaccs :: 	the tran. :...:ehee another sce:. 

.5...tOXiC1 	:..:hr.esever 
:ierefore, 	::s r:.h :.umhers 

taec C.V 	j 	reJeer1 to consu ............ ranneCt traps so 
the: :here is linie esing die wa:e: see. 
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Ptrp 	 NU 0 MM 

V T- aatar sea 
mntevaoate 

roxi traps Lt are  
not useovpr. otn. 

lf '.'u sme0 sser gas 
me surs dH the waps 
;sve sater in tnern, 

KnowYour Plumbing System 
lt is important to know the exact location of the main house 

and the main cleanout. lt 	:nportant also to find out 
amej where da .............ss. In 3ilIca 	hould krra.; tne 
.2er er of the ivaei....i, de v:a:a:::e::, ai all valves or 

1ah valve sruld have a tag attached to it, clea:: 
stating v.ha: fixture that particular pipe supplies. 

\tert ousHe. yoLt snorsd study instaHaliOnsu.,nde oonsct:osor 
cphr iwdh serrnssftrn Pract 	srecenp 'he, 	 of opes 
s.tcu3r.\ he traps, vents. an  i n :hs 
ra.rnp Ha: aso vil hel ',ou PerCas 3 pftirnber 5Ji: a .....50.5 to o 
boeprnts snoerg :e s stern fe'na .rs:a.d ard e\oaa: it :0 you 

PLUMBING 	15 



Freezing 
The greac: danger to a plumbing s-. 	in is frec:.::.. \Vater 

Never leave a expands whe:: : 	 '::.se  

hose connectecl Reoairing an-':cp.: -  :.. 	 rty 
c,..:: :ost thousands c: 3. 

to an outdoor  vhe:  :he winter, e\: 
tap during t..::. 	Joes 	i - : hav: -•:rooi h drant ShC. 

::: 1. Most of ti a waste vaIv€H::s.: - : 
winter months. or hasernent th:,: be shut off a. - : ther - 

should b: 	:;:ene 	:: ::::: 	ihe 	:::-. 	:iraii:.:1d 
be left open for v;:: :er. 

In cold climates, pipes often are insulated or wrapped with pipe 
jacketing or electrical heat tape for added protection. Insulation of 
certain walls and ceilings also cari help protect pipes. 

if vou kr::-; the .v:ather will be 	:: .....ii a certain 
dav c :ght, von car: :...-e steps to h:.:' :: -... VO:: ::pes from 
freezi ::c. Open a few :: cets to 1er w:.:c: i: vi 	: out. 
Moving vater does not freeze as easi 	lI water. 

	

doors tc 	::: war::: ::: : 	.: ::onie ::ch the 
p::s :::-ier snks. lii 	••'H 	u: 
tape ‚:::-: 	s::: 	:i:::: 	hought 	:::e local h: – 

 
-.-...v0 -  outage, vour ho:: and 	:: :s rn: 

d: 	::w freezi:: :c::::eratures. \Vhen :;:: powz : 	-s 
o::. :ju can turn 	:h: iouse heat and wait for 	;:: - cs to 
thaw. Frozen vater in a pipe will son.c 	:- thav:. 

pipe will be fine. G:1:e 'inne:. :: 
Never use any kind of open 	will ha'e de. -: ... 

flame to thaw a pipe—a 	 You will know a pipe  

house fire could result. 	 vour water does not flow. if :.: 
r 	but no 	cold \Ou 	 II 

The high heat can travel 	is ::e cold-water .': :.::h:: :: ie frozen 
down the pipe and ignite 	 Bv the sav-c- :•.•.. ...... . e 

materials such as the wood 	;:: notfiow, vo:: 	-• 	 . hA- 
and plaster inside the wall. 	water pipe has frozen. 
The materials may smolder 
for a while and then burst 
into flame many hours later. 
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How to SafelyThaw a Pipe 
lf you need to thaw a nipe by hand, do it the safe way. First, 
turn off the vater to die frozen pipe by using the appropriate 
shueoff valves. Second, open the faucet that the frozen pipe 
supplies so that the s.team thn will form :hn you heat the 
pipe can escape. Sicam pressure can bui . pipe. 

You can use hair dryer to thaw the pipe. When using 
a hair dryer, do not get the pipe so hot that you cannot touch 
it. Keer the hair drver moving. A cookie sheet between the 
wall and the pipe wdl help p1 oterr the flnunable matei ials 
of the wall. 

Another way to ihaw a pipe is to wran and tape a towe 
to the affected part, and then pour hot wate. ,  onto the towel. 
Be nrcpirei 10 deal with the hot vater that will drip off the 
towel, however. 

After you have thawed a pipe, check it visually for cracks 
and leaks. 

How toWinterize Plumbing 
In summer cottages or in homes vhere the family will he away 
for a long winter trip during which the heat will be off, all 
pipes and the water heater must be thoroughlv drained. Also, 
all traps must be treated 10 prevent freezing and damage. To 
wnterize a house, follow these steps. 

Step 1—An adult should turn off the power 
(electric or gas) to the water heater and then drain it. 

Step 2—Shut off the main water valve, then open the 
drain valve at the lowest point in the water system. 

Step 3-0nen all faucets 10 allow air 10 enter 
the pipes don above. In addition, all dram 
valves should be drained so that no vater 
remains in them. 

1' 	 Stop and Step 4—Detacn the ItCXIOR hoses Ofl 	 waste valve 
dshwashers and washng machines. 

Step 5—lf the house has a pumping system, 
carefully drain tlie pressure tank and the pump  
itself. Turn the pump a few times 10 make sure 
the vater is out of all its parts. If vater piping 
is insalled in such a way that the water will not 	 PRAiN COCK 

drain out, then air must be blown into the pipes from an air 
compressor to push the vater from areas where it might collect. 
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In addition to thc above stps, trcat all the trats in the 
house so rh;t they wid tiot ft -ecze. lt would be risky to ernptv 
the traps 	nt:detely (this would let scwer gas into the house). 
The best ihing to do is put a soiution of antifr( ,eze made 
esneciaflv for RVs (recreational vehic!c') mixc \vIth vater 
i!ou ach 	the srnaiier traps and into thc 	)oWl and with 
full-strength RV antifreeze in the main house trap. Be sure to 
folov the instructions on the antifeeze conzah'cr, and to use 
R' untifreeze ir/y vu!t our pureus peri7tiss"' an4 under 
the direc sup: Hsion of a responsible aduJt. 	:oiie tnk 
should h 	shcd emptv before tlie antifreeze is added to the 
\vater in ine bo\'l. Ncver pour antifrceze mm app!iances such 
as dishvahe ur in au'.. r water-sunul': oies. Usc the RV 
antifreeze only in the drainpipes and their traps. 

Pounng RV antifreeze and water solution in the toilet bowl 

When using RV antifreeze to winterize the 
rtumbing in your house, be sure to do so 
only with your parent's permission and under 
the clirect Supervision of a knowledgeable and 
responsibe adu t. Foflow the manufacturer's 
nstructTons on the RV antifreeze container. 
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Health and Safety Issues 
Plumbing eleorns ca; wateT irno 	out of a horne :hrough 
a svsten: 	ipes. R::.e heaiti 	..d aietv ofi..::::: 
live :here. tue watet eutering the dome throuh tate 
system must be pure and clean. 

\tewater an(. -. :::.vae heirtg carried awa from the home 
hv wav ei the drainage system- 	contain hactera, virjses. 
and fungi that can cause serious diseases and set off allergies. 
\Vastewater :uid ..c .:me into contac: wih i e water 
the familv uses fcr drinking. bathing. er  washing ciothes and 

Main reason ümt k 1 een 
famhv's olumhing system be properiv ins;ailed .t -.:. regulatIv 

...............reitisingoodworking ::.er. 

National and Local PIumbng Regulations 
Piumag re'n!3tions ha':e been dc :ne3 n help :.-:e tute 
that plumbi:.: s instaile:  

::nh caiIed pI:::1: .: ::t:. are imponant in 
preenting. i:. aersuppIy sveu: ;nk oeco;ning contanil-
nated and fL . 2 reven: ing  the spread ei disease. \atlonal plus:.:- 
nz :es exist that give syacific regulations jur .iI plumbing 

operanons. Maav cummumties have adopted these TegulatiOnt 
er amended thom tu fit their local needs. These regularions are 
for evervones p. :::.: ....n. 

Plumhing regulanons varv accorolrrg to ocation F:: 
emre. reguiations jur areas with hard watet, which ..:' .; es 

deposits to build up an :.:.eper pipc mcv not:iv 
copper pipes. Regulatio: :.s:. that get s of ss.:.v and 
de mcv ccii jur y!!et'-v:v : 7 er .5  he tue. 

Theofficet : :. 
contmission. and piann.:i:  

pv ei mccl piumbir  
lisred in the governmenr iuesect - •' 	ur phor.: :ook. 

Abu also cc:: iv;:: :::::I::ai reguiatiom : .... . ... 
regulations ar vouf iibarv. .tr. a reference 	c:iaa iui 
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Repair Precautions 
Dcursef :e'a;: .-.:•: 	 i. 	 .. 	s 	.. :::ge: 

rep3i. Turn off the water eupply 
before you start, ard call a professional for anytt n ctier 
than the most basic plumbing problems. 

I- e:e are SCMe guiei:it 	;v1 

•me a:e 	. 	Yi a:e vor nE 'efore 
:t E:av 

• P::::: :hrm 	viti  

• V: 	ct:v gkve 	 a;:d 	--:: 
2 	eYes 	 ieii :.:a:ceaers w 

• K i : 	.: 	 aca vh:e v3:€: .1s :eaiei 
1. 3zer.s. 

• T 	 . t]i:: va:er 



Health and Safetv Tips 

't 	it« 	21 



Mav o: :he 	 n tiumhing w 	e 	md 	vour 

roo chet 	a Scou:. 	ou wr. ux' 

C3rnmLm YW 	one. 	-r 	 a- free 

Ha, rhe\ re 	r 
co eges and - 

avomneerworkmahlpandrneactr. 
tcnc 	SCIOOIS 

oder exc&ent 
ineru badge cnr: rrv he ae - ge: 	errns 

-- 
:rxrn or 

nimbing urnbi:L 	::u:acwrs ppe :rccd pumher 

Commonly Used Tools 

\ 
Ce 

Wrenches 

•The - - Ti 

iree:  

w- ripewrenches - 
come in a number nieoup- 	- 	- 	- 	-- 	- 
fsies.  

roe- 	 - 	-- 
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Auqers 

• 	sorsnake 
a flexible :ihbtx er ccii of pring 	 \ \ 
s:eei that zan he used w cleaa 
oit Lugged dr3ias 

• -\ hand-crarr 
gxd or cea 	cioged 

• Accscc'c-  
cIear:i 	 - 

• cer2gcri5aPOWe - 	 - 
Jrven evce or :!ening etir a  
badiv :iogged wase stac. The 
devce has a ro:a:irg Wade ha7 Us«g a coset t 	to uncto a toilet 
car :rave: aog :ie ::e pe 
ei,-- ieS wav h oih rhe 
aerial causing :ie t:ouhie, ccluding :ee roo that have 

ercw: inro rhe 	c :he hote sewer. 

OtherToots of theTrade 

* 	 scar be use to 	C 	. 

• 	. 	 beadu - 	manv 
er 

• .\ 	netima- 	ie 0 

.ear drai szc:tares anicr:arlv 	4 
these n :oie: dra:s. 

• 	-ehepsrmrs:iakesare 	. 
thar ehe e 	o:ea:s of the  

make a sragh:—ncr sa i—c 	tie cjfler also makes 
eas:er 

 
to avod hedi 	- 'g a capper pipe 
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bi 

eei pip-: 

st:iard zzi Zez 	11: 

In 	2,esmX--s 
envergercunghread. 

Te JHe d e zuide  

Plungers 

Pipe 	se nation tool with die, 
diec:okandguide 
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S0LDERi Nc; COPPER P PE 

Step 4—Appiv noncorrosive flux ca ehe outside of the pipe 
and to the inside of ehe end of ehe coupling you are going Co 
use. Twist the pine dito die coimling Co make sure the fiox is 
e :y distributed. 

Use enough flux to just barely 
cover the necessary surface. 
Do not use more flux than is 
needed. Brush off any excess. 
Do not touch the flux, because 
it will chemically burn you. 

Step 5-1 T - :::::::h, 	ng 
a saft flame. Evenly heat ehe pipe joint. 
As soon as die flux is bubbling weil and 
the pipe is hat enough Co mcli solder, turn 
off die torch. Gently push ehe solder mb 
the jolne as shown. lt should fiow freely 
around and into the joirtt. When smooth 
silver shows all around die fitting, you ca 
cool the ioint with a damp (not wet) doth 
or spange. Be careful not to burn yourself 
The water on ehe cloth will soon carrv th 
heat to your hand. 

Step 6—Remove ehe burr from vour 
second piece of tubing, bumish and flux 
ehe tubing and coupling, and solder die 
other side of ehe coupling exactly as yc 
dmd the first piece. 
Step 7—Reinove the burr from both 
tubing ends and solder ehe tee Co one u 
ehem. Foliow the same process as you did 
bc:; 

Pull out about 10 inches of solder 
wire and bend it at an angle. 
This preparation will heip you 
maneuver the solder without 
buming your fingers. 

PLUMBIIS 
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IksiistiJuiui5iuiu t,1f 
Shutting 0ff the water is always the first thing vou most do 
hetore making a home plumbing repair. Some home plurnhing 
repairs cnn be made without shutting ott the main suppiv va1ve, 
as long as an individual shutoif valve for the pipe that teeds the 
repair area has been shut oft. For instance. if vou are planning 
to repiace a faucet seat washer. vou mav find the shutoff valve 
underneath the sink or lavatorv hathroom sink). Ii no such 
'alve has heen installed, or if vou find the individual valve is 

not working correctiv, vou must shut oft the main valve in the 
basement or crawl space or near your vater meter outside. 

2.TTZ-Ml  
There are two main tvpes m 
cornpression and noncompr- 

If vour faucet has two 	dies, one for 
bot and one tor cold, lt is most likely a 
compression taucet. 

Compression faucets also are known as 
stein faucets because when vou turn the 
hanA!e 	h' "oft" posi", the em moves 
do:: ±: vasher 	he bt rnofthe 
stem pr::: 	- ::J blocks 
the 	 \asfleI isworn or 
crui 	lt 	al out \vater. That 
httie bit c vater ge 	past the vasher 
caw 	a drip, drip, drip. lt's a waste of a 
vita. tural resource, and it becomes expen 
sive over time. 

Replacing aWasher in a Compression Faucet 
A leakv faucet a:inoying, and lt wastes water. You cnn 
fix manv faucet drips vourself il you know how to change 
a washer. 
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Step 1—Turn off :he wateL Lsuav, vou will 

u a pair of shurcff vaives untier ihe sink. 
Check to malte sire the shutoff valves werk. 
ornetimes thev nee,' renairing and do not sw 

the wa:er competeiv. ff :he waies stil; rums 
frorn uh e faute: af:e: vor have shu: 1: 

the sir.k itave an exnerenced aduit help vou 
mm off :e wa:er innv at vour homes main o 

sunph tave 

Step 2—Turn :he liandies tc the faucers on' 
:o d:ain the remaining warer from the -bes. 

Ne-c -  .--lose the sopper in ihe snk so itat mi 

SmaH parts wik he lost down -,he dram. lav a 

:owe 
 

in  :he 	:even: ncks a:ta sc:a:±e 

Step 3—Begin raking :he fancet apart in: find 

ing :he scew thar hols the handle. gometm 	0 
the screw is hidden i?v :he esciimhecm or 
decorative cap. vhich indicares H or !to: 

er 	or cod. Prc ef :he cap wnh the tip oi 
a fathead j l sJol l.  Protecr chrome 
surfaces lv padd:cg them w;:h a :loth while 

vot. werk. 

Step 4—After rernovinc :he screw. :ake oft 
ff :he hardTe hard to rermne. gemh: 

to cr p -c lt ort orte side. ±en ano:hen Donot 

iv 00 hard. or rot: might orack the handle or 
faucet hodv ft the hartdie is reaav stuck. a toc 

caded a handle puller can be used st 

inc nan 	aacl null lt oft the stern 

Stn 5 —Rem ~l-,- e ehe rt0nno n; 

a lock nut er packing nut, with an adinstable 
wrench. kirn countercieckwise to :cos€rn. 

As you take apart the faucet, carefully lay each piece on a nearby towel in 

the order that you remove lt. This importarit practice will help you know 
how to out the faucet back tociether after vou have reotaced the old Darts. 
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0 

Remember, turning right tightens ('righty, tigflty). 
Tuming left Ioosens (iefty, Ioosey"). Right turns are 
clockwise, and left are counterciockwise. 

Step 6—Puli up an -, _ne stern essemhiv w rernote 
iöucan uze vcracrapatrcepiers 
wrapped with darh. limt ihe stern caunterdoei 
.v se a bit if veu need te kser t 

Step 7—Use a scnn.driver na 	the bnast 
-- 

	

	 screw rhat holds the tvastnar in pace. tne screw 
s:uck, use a bit o super iub-'- ich as 
quid \Vrench te heil leesen - 

	

Step8—Cieananvdirrerccn- 	ffperrn3- 
nent rutrts wiih an eid tocuhhrush er ine ste 
putring the aucet bach together. Dip the hru  
vinegar te heip disseive naineral deposus an -: - - 

Step 9—Choose a washer thar is inc c: -  ------ --- c -: - - - 
thickness es ihe ed wesher. 	-nurpas - :air 	- for cern- 
pressron aucets corna n a narietv ei astrer 	-: vor. 
cannor und a rnarch. rehe inc eid washe 	- 
storelhebrandrrarnec 	u,- 	a'- 	- - 
iden-jiv inc correcr wasi: 

Step 10—Pneu: hP hase fl-: -v 	r.arches - - 
oneteirtoattachthenen 
riarsrdearrnevstteragaui:-   tr.: 
:ogerherinrhereveneorder:rowvou:: 	- 	------- 
an inc waren en 	 - e 	- = - 

1 inc spant is dg. 	naw -   :---------- 
eseatare-hanvwriisroratireeaH: - 	- 

eredripping. theO-ringend er cci--- - ------ -- - 	arne. 
oucantrvtrgrrzenrngtr.erc 	 - 	---- 

adrepiaceitri-iicern± 	 - 	- -: 
- 

ei a 	-:os and wax. end ir creares awatern-reof cci. 

Repainng Noncornpression Faucets 

Mann nancornpr 	- 	aucers Irene ---------- 
hndcoidwacerceornchaverwo 	- -: 
cenrpressierr nccers until vor. 
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f you have to repace washers every few months, 
the seat vave may be chewing up" your wash-
ors. You may need to replace or resurface the seat 
valve. Check out 5 book from the recomrnended 
ist in the resources section tor instructions. 

Noncoiupression faucets do not have washers. Instead, 
they have a ball mechanism, a disk mechanism, or a cartridge. 
Noncompression faucets can also be fairly simple to repair. 
The key to repairing and replacing parts for these faucets is to: 

Know the make and model number of your faucet or take 
the parts with you to the hardware store so you can find the 
correct replacements. 

HANPLE 

HANDLE SCREW 

APJUSTNG  
RING 

SF,OU1 

CAM--_ L 
CAM WASHER 

NETSEAL 	 5ALL 

SE'RNG 
O?JNGS 

SEA 

Noncompression, 
single-lever faucet 

Remember when taking apart the 
faucets to keep track of the order of the 
parts. You can write down or sketch 
the assembly. 

For detailed instructions on your 
type of noncompression faucet, check 
out a plumbing book from the list of 
recommended books in the resources 
section of this pamphlet. 

Repairing Shower Faucets 
Shower faucets are similar to those on a 
sink or lavatory. Because of the positioning 
of the faucet body in the wall behind plas-
ter and tile, their stems are usually quite 
long. You may need to use a socket wrench 
to remove the stern nut. Treat shower 
faucets like any other compression faucet 
when the shower head drips water. Make 
sure the seats are in good condition and 
replace washers and packing as needed. 

Cleaning Pipes andTraps 
All waste pipes can get clogged. Dirt may 
collect in the bottom, and grease can stick 
to the sides. When water or waste will not 
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run out of a sink, tub, or toilet, the problem is that debris is 
blocking the route in the pipe or trap. Tiy the following remedies. 
II the first one does not work, move on to the next one listed 
until you clear the blockage. 

1. Remove the stopper or drain cover. Clean off any 
accumulation of soap scum and hair with paper towels 
and pipe cleaners. 

Try a commercial drain cleaner. Commercial dram 
cleaners can help clear a ciog that is causing a sink or tub 
to drain slowly. Give the cleaner plenty of time to work- 
a few minutes longer than specified on the package. If the 
drain is still slow, do not risk a chemical burn by imme 
diately trying repairs involving augers, cleanout plugs, or 
trap removal. Continue to use the sink or tub to completely 
flush out the chemical. Be sure to follow the manufacturer's 
instructions. Try further repairs in a day or so. 

Never use caustic commerciai chemical drain cleaners in a com- 

- 	pietely clogged drain or in a toilet. Flush any chemicals thoroughfy 

I
from the trap to be worked on. If the chemicals cannot be flushed 

lt, lt is time for a responsible adult or plumber to take over. 

• Loosen a ciog with suction. 
Petroleum jelly applied to the base of a plunger U helps seal it to the sink. Block the overflow 

j holes or any other sink drains with wet rags 
- (someone should hold it in place). Fill a sink 

with enough water to cover the plunger and 
create more of a seal. lf you are plunging a 
toilet, leave enough water in the toilet to create 
a seal hut not so much that it overflows when 
you plunge. Use steady, rhythniic, and forceful 
downward strokes to clear the clog. Plunge 10 

I times, and then test the flow. Repeat the proce- 
. dure three to five times, if necessary. Once the 

72L water drains freely in a sink, flush the dram 
 

' 	with hot water for five minutes. 
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4. Jnsert a "snake' or auger, 
into the drain or pipe to 
disbdge a persistent elog. 
Before you begin, use towels 
Co protect the surface from 
chips or scratches. Do not be 
too forceful wiCh ehe auger. 

-~P 
Inserting an auger 

LJ 

Be carefui 	wordng on a tixture that bas a similar fixture behind 
tThe dain snake may travei through a double tee in the pipe into the 
other txture instead of dowo the di-ain pipe. 

5. Clean the trap. If all else falls, 
place a container under ehe trap 
Co catch the water. Open the 
cleanout plug. If there is no 
cleanout plug, remove the trap. 
Keep the pail under die trap, and 
loosen the slip nuts. Pad the teeth 
of an adjustable wrench with 
tape or doCh Co protect the metal 
finish. You can use a wrench to 
loosen the slip nuts for the first 
turn, and then do ehe rest of the 
turning by hand. Support the trap 
wiCh one hand so that it will not 
fall unexpectedly. 

TRAP  

Opening the trap 

SLF NLT 

Disassembling the trap 	Cleaning the trap 	 ReassembTirig the trap 
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/ Clean the removed trap by 
______ 	 J using a small brush or by 

TA L ECE 	 E"FE 	ppt, im o  running a cloth through lt. 
Use an auger to clear the 

SEE NEI pipes that attach to either 

WASHEE 
side of the trap. When 
replacing the trap, wrap 

WASEE the "male threads" ofthe 
1 trap wiCh Teflon pipe tape, 

U 	
ESCETGHEON or brush ehem wiCh Ioint 

—‚ 	1 compound. Put the trap 
and the washers into posi- 

/ tion, and turn the slip nuts 
by hand. Because slip nuts 
crush easily, hand-tighten 

/ Trap-to-drain thern first. Then use a 
connections wrench to give them an 

additional quarter turn. 
Check your work by 

plugging the basin of your sink and filling lt with waten Then 
remove the plug and inspect the trap and drain fittings for 
leaks. You may need to tighten the slip nuts a bit more. 

nErhr,1r 
There are two types of toilets: gravity-assist flush toilets and 
pressure-assist toilets. All gravity-assist fiush toilets operate basi-
cally the same way. When you flush the toilet, the handle lifts 
an arm or chain that raises the flush valve, which ran be either 
a ball (in older tollets) or a flapper. Tank water flows out of this 
opening to flush the toilet bowl. The float ball rides the water 
level down the tank and turns on the water-intake valve in the 
balicock. AI the same time, the flush valve drops back into the 
opening, sealing lt to fill the tank again wiCh fresh waten 

Pressure-assist toilets are becoming more popular, especially 
with federally mandated standards for how much water a toller 
can use in one flush. Pressure-assist toilets "push" the contents 
out of the toilet bowl rather than using the pulling action of 
gravity as in the gravity-assist toilet. Inside the china toilet tank, 
you will not find any standing water, as in a gravity-assist 
toilet, so one advantage is that the tank of a pressure-assist 
toilet never "sweats" in heat and humidity. 
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HoMr 	'•G REPAIRS 

ELOAT ARM 

8ALLCOCK 
(WA1ER-NTAKE 
VALVE) 

FLUSH VALVE 
SEAT 

SUF'F'LY LINE 
(EISEN) 

SHUTOFF 
VALVE N 

SOlL STACK 

WAX KiNO 

CLOSET 
SEND 

HANDLE OVERFLOW 
TANK 

/ 	
/TUSE / 

FLOATSALL 
HFT WIRES 

LUSH VALVE FLANKEN 

fGS 

J 

RAP 

A gravity-assist ftush toilet 
with a (bat ball 

Clogged Toilet 
If the water in a toilet bowl rises to the rim or overflows, some-
thing is probably blocking the channel. FoIlow these steps to try 
clearing it with a plunger. 

Step 1 —Ciose the flush valve by hand, putting the flapper or 
ball stopper back in the closed position. Then turn off the shut-
off valve at the side of the toilet. 

Step 2—Drain excess water from the bowl with an old cup or 
can. Leave enough water to cover the plunger cup to create a 
good seal. 

Step 3—Stand in front of the toilet and plunge vigorously about 
10 times. 
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The insides of gravity-assist toilets may vary. 
With a floating cup baflcock (above left), the 
Position of the floating cup controls the water 
IeveiYou can adjust the water level by moving 
the spring clip.To make water-eveJ adjustments 
with the floatless baHcock (above right), simply 
tum the adjustment screw. 

!T1I 
Ei 

Sometimes you can see 
obstructions using a small mirror 
and flashlight. With the mirror, 
you can look under the rim to see 
whether the flush holes are clear. 
lt they are not, try clearing them 
with the hook end of a straight-
ened ciothes hanger. You also can 
inspect the top of the trap with the 
mirror and flashlight—but ernpty 
all the water mit of the tollet bowl 
first. If the clog persists, it is 
probably time to call a plumber. 

Running Toilet 
A running toilet, one that is 
constantly letting vater into the 
tank, is both irritating and waste-
ful. lt also is one of the easiest 
and least expensive tollet problems 
to fix. You might want to drain the 
tank first by turning off the water 
supply and flushing. Remember 
to turn the water supply back on 
when repairs are done. 

Running toilets can have 
several causes and easy remedies. 
Remember, turn oft the water 
supply before performing 
maintenance or repairs. 
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LeaKing float ball Unscrew the ba 	ta rem.ove 	ana 

insta 	a new one. lt a m - 	x 	is 

temporarlly unavailable. 	T. 

leay ball, cover lt with a 

and secure the bag with tape or a 

rubber band. 

Float arm If the rod is keeping the water-intake 

valve open, bend the rod up or down 

slightly, or adjust its screw. 

Leaky water intake Cfrn corrosion oft washers and otber 

parts with a toothbrush dipped in 

vinegar, or install new ones. 

Fsulty flush valve seat Raise the valve and buff the seat with 

steel wool. Remove only corrosion, not 

any metal. 

Worn 	ush '. 	.e A replacement flapper 	ides over 

the overfow p.c 	hcos c:- -,o lugs. 

lt repacing a flut 	a ; 	 unscrew 

lt frorn the 	ift w.: 	iake sure that the 

new valve tOail falls squarely into the 

seat of the flush valve. 

Toilet tank overfills Examine the flush valve; the repair may 

be as simple as replacing 

the flap. 

Water is going over Adjust the float 	EAjustment 

ehe overfow tube ..:.. 	the water 

cnt 	es 	pest zhe overflow 

tuhreoatnf 	vave. 
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Plumbing Resources 
cou fng Uterature 	 United Association 

Union of Plumbers, F?tters,Welders, 
1-ferne Repairs and Pubdc Health merit 	and HVAC Service Techs 

ba: pamphlets 	 \Vet':'. 	............' 

Vistt the Boy Scouts ofAmerica's 
c:s retail website at 
1 , t 	iww.scoutstuff.org  for a 
compiete listirig of all helpful 
Scouting materials and suppiles. 

Bocks 

Bettet Homes and Gardens editors. 
Step Piwubing. deredith Books 199 

F 	 dirors. Plurnbiitg 
rzde. Repair, arzd 

vnbtrzg 
System. Home Depot, 	5. 

Popular Mechanics editors. Cern plete 
Horns How-To Hearst Books, 2009. 

Organ izations and Wehsites 

American Society ot 
Plumbing Engineers 

....................;s:e.org 

International Association of 
Plumbing and M echanical Officials 
\Vebsite: ;:;: 	.:.i.Iapmo.org 

Mechanical Contractors 
Association of Arnerica 

site: http: ww moaa.org  

Plurnbing-I-leating-Cooling 
Contractors Association 
\Vehsite http: vww.phccweb.org  
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MERIT BADGE LIBRARY 
Though intended as an aid to Boy Scouts, Varsity Scouts, and qualified Venturers and 

Sea Scouts in meeting merit badge requirements, these pamphlets are of general 

interest and are made available by many schools and public libraries. The (atest 

revision date of each pamphlet might not correspond with the copyright date shown 

below hecause th(s list ja corrected only once a year. in January. Any number of merit 

badge oamphleu may be revised throughout the year; others are simply reprinted until 

a rev(sion becomes riecessary. 

lt a Scout has already started working on a merit badge when a new edition for that 

pamphlet :s ip.troduced. he may continuo to use the same merit badge pamphlet to earn 
the badge and fu/fill the requirernents therein. In other words, the Scout need not start 

over again with the new pamphlet and possibly revised requirements. 

Merit Badge Pamphlet Vear 
American Business 
	

2013 
Amei icarr Cultures 
	

2013 
Amercan Heritage 
	

2013 
American Labor 
	

2006 
Ar.mal Science 
	

2014 
Arc 1..aec1ogy 
	 201n 

Archen' 
	

2ü- 
Architeoture and 

Landscape Architecture 20 1 (., 
Art 
	

2013 
Asrronomy 
	

2013 
Atiuetics 
	

2006 
Autornotive Maintenance 2012 
Aviatiorr 
	

2018 
Backpscking 
	

2007 
Etasketry 
	

2,103 
Bild Study 
Buglng (see Music) 
Camping 
	

2011 
Car'ce rio 
	

2004 
Chem(stry 
	

2004 
„,es, 
	

2011 
Cnerrariraphy 

(seeMovierrsking) 
	

2008 
Crizenship in hie 

Comrnjnir\ 
	

2005 
C!tzensl.ip in hie Nation 2005 
Citzershri in  lire World 2005 
Clirrhing 
Coin Coilect 
	

2008 
Col(ections 
	

2008 
Coniriurircation 
	

2009 
Composite Materials 

	
2006 

Computers 
(See Digital Techoology) 2009 

Cooking 
	

2013 
Crime Prevention 
	

2005 
Cyc(inu 
	

2013 
Denlini 
	

2006 
Digital Technology 
	

2013 
Dissbiiit'es Awareness 

	
2005 

Dog Car 
	

2012 
Drermnin 
	

2008 
Elec(ruiij 
	 2013 

Eiectronics 
	

2004 
Enrerger'cy Preparedness 2012 
Energy 
	

2005 
Engineering 
	

2008 

Merit Badge Pamphlet Year 
Entrepreneurship 
	

2013 
Er,vironrnentsl Science 

	
2006 

Famiiy Life 
	

2005 
Farm Mechsn(cs 
	

2008 
Fingerprinting 
	

2003 
Fee Safety 
	

2004 
First Aid 
	

2007 
Fish and Wildlife 

Management 
	

2004 
lni1iflg 
	

2013 
Fly-Fishirrg 
	

2009 
Forestry 
	

2005 
Garne Design 
	

20 1.3 
Garderming 
	

2013 
Genealogy 
	

2005 
Geocaching 
	

2010 
Geology 
	

2005 
Golf 
	

2002 
Graphic Arts 
	

2013 
Hikirmg 
	

2007 
Home Repairs 
	

2012 
Horseir'anship 
	

2013 
tndan Lore 
	

2008 
tnsecr Stucty 
	

2008 
Inventinig 
	

2010 
JournsirSm 
	

2006 
Kayakrig 
	

2012 
Landscape Architecture 

(see Architecture) 
Law 
	

2003 
Leatnerwork 
	

2013 
Lii esav ing 
	

2006 
Mamma Srdy 
	

2003 
Medicre 
	

2009 
Meta!wurk 
	

2007 
Mode! Design and Building 2010 
Motorboatrg 
	

2008 
Moxiemaking 
	

20 1 3 
Musc and Bugling 
	

2013 
Natur e 
	

2014 
Nuc!esr Scence 
	

2010 
Oceanogmsphy 
	

2009 
Orierrteerirrg 
	

2003 
Paintng 
	

2012 
Perscmns! Fitness 
	

2013 
Personal Management 

	
2003 

Pets 
	

2003 
Photography 
	

2013 

Merit Badge Pamphlet 
Poneeri 119 
P.nnt Sc,ence 
PIL,i ibirig 
Poliery 
Procrsrnming 
Public Health 
Pub!:c Speskirig 
Pulp sind Paper 
Rad'o 
Railroading 
Flesding 
Reptile and 

Arnpbibian Study 
Rrfle Shooteig 
Robotice 
Row 
Satel 
Ssesmanshrp 
Sclolarship 
Scouting Her'tage 
SCUDa l)vrrig 
Scuipture 
Search and llescue 
Simotgurr Shooting 
Skating 
Small-Boat Sailing 
Snovv Sports 
Soil and Water 

Conservation 
Scace Exploration 
Sports 
Stsrnp Collecting 
Sura eyirig 
Sustairrability 
Swimrnirrg 
Texte 
Theater 
Tmff,c Safety 
Truck Transportation 
Veterinery Medicine 
Water Sports 
Weather 
Welding 
Whitewater 
Wilderness Survival 
Wood Carvirig 
Woodwork 

Vear 
2013 
20 1 4 
2012 
2008 
2013 
2005 
20'3 
2006 
2013 
2003 
2003 

2005 
2012 
2011 
2014 
2013 
2013 
2014 
2014 
2009 
2007 
2012 
2013 
2005 
2004 
2014 

2004 
2013 
2006 
2013 
2004 
2013 
2008 
2014 
2014 
2006 
2005 
2005 
2007 
2013 
2012 
2005 
2007 
2006 
2011 

BOY SCOUTS OF AMERICA • SUPPLY GROUP 
NATIONAL DISTRIBUTION CENTER DIRECT MAIL CENTER 

2109 Westinghouse Boulevard P0. Box 909 
P.C. Box 7143 Pineville, NC 28134-0909 

Charlotte, NC 28241-7143 For fast credit card orders- 

VISA, MasterCard. American Express- 

www.scoutstuff.org  call BSA operators toll-free 

1-800-323-0732 
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