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Introduction

PLUMBING INSTALLATION AND DESIGN is a complete
learning program designed to help the beginning student
of the plumbing trade develop and apply the technical
knowledge necessary to attain job-entry skills. Although
the major scope of this text relates to residential plumb-
ing design, commercial plumbing design is also covered.

The objective of this text is to develop the basic skills of
beginning students in the use of plumbing materials, tools,
and equipment together with the basic technical know-
ledge required for them to enter the plumbing trade. The
students will learn how to make common joints, install the
systems common to the plumbing trade, and also to learn
to install plumbing fixtures and appliances.
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CHAPTER

What are a plumber’s responsibilities? The
plumber is responsible for the public health and
sanitation. To meet this responsibility, the plumber
must provide a safe or potable supply of water in-
to a building, distribute this water supply to the
various plumbing fixtures, and remove the waste
water and water-borne waste materials. The plumb-
er is also responsible for the maintenance and
repair of these water supply and waste pipes. In the
process of supplying water to the building and
removing the water-borne waste materials, the
plumber constructs the plumbing systems of a
building. A typical plumbing code might use the
following definition of plumbing and a plumbing
system:

Plumbing. Plumbing is the art of in-
stalling in buildings, the pipes, fixtures,
and other apparatus for bringing in the
water supply and removing waste water
and water-carried waste.

Plumbing System. The plumbing sys-
tem of a building includes the water sup-
ply distributing pipes; the fixtures and
fixture traps; the soil, waste, and vent
pipes; the building drain and building
sewer; the storm water drainage; with

Plumbing
as a | rade

their devices, appurtenances, and con-
nections within the building and outside
the building within the property line.

The plumber is usually guided in the job of
supplying a building with a safe water supply
and removing the water-borne waste materials
by state and/or municipal plumbing codes. Fig-
ure 1-1 shows the 23 basic plumbing principles
on which a typical state plumbing code is based.

The plumbing trade has an old and interesting
history. Prehistoric man of a hundred thousand
years ago left indications of sanitation and
plumbing skill. Crude as these devices were,
they offered proof that even these primitive peo-
ple realized the consequences of poor plumbing.
The rulers of Egypt, Greece, and Rome, thou-
sands of years before Christ, advocated sanitary
facilities of one kind or another. Bathtubs that
were mere holes in the ground lined with tile,
and water-conveying aqueducts constructed of
terra cotta and brick and terminating in a reser-
voir, were some of these historic accomplish-
ments.

The individual who worked in the sanitary field
in ancient Rome was called a p/lumbarius, taken
from the Latin word p/lumbum, meaning lead.

Plumbing as a Trade 1
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Because this individual’s work consisted of
shaping lead, this name seemed fitting. It is in-
teresting to note that until just recently much
lead was still used for waste and water supply,
and after two thousand years the sanitarian is
still called a plumber. Evidence of the skill of
these artisans can be seen in the aqueducts they
built, some of which are still in use today.

During the period known as the Dark Ages
(A.D. 400 to 1400) the culture of the early Romans
deteriorated. Disease was rampant, and unsani-
tary conditions were responsible for destroying
at least one quarter of the population of ancient
Europe. In the fight for supremacy during this
period, the Goths, Christians, and other invaders
destroyed what remained of Roman culture. Eu-
rope was dormant for almost ten centuries.

During the Renaissance, a gradual upbuilding
of plumbing again began. Early in the 17th
century the first plumbing apprentice laws were
passed in England. France began building pub-
lic water service installations in the 18th century.
In general, Europe was in a period of building,
including in this progress the art of sanitary
science.

In the United States, which was largely devot-
ed to agriculture, very little progress in plumbing
was made up to the year 1800. The kitchen sink
and portable bathtub were the first two indoor
plumbing fixtures. The outside privy was a com-
mon means of disposing of waste matter. Water
closets, imported from England (where they
were first patented), were in use in a few in-
stances, but it is doubtful whether scientific
principles were applied in installations of that
day.

After the Civil War, plumbing improvements
came slowly but steadily. Patents were issued on
traps and methods of ventilation. Public water
supply and sewage disposal systems became
more evident, and plumbing came to be regard-
ed as a necessity rather than the luxury it was
considered twenty years before. Up to 1900 very
few homes in urban localities provided more
than a hydrant and a slop hopper for the disposal
of waste. After the turn of the century, plumbing
progressed more rapidly. Water closets of the
hopper and washout varieties as well as sinks,
wash basins, and bathtubs were provided within

the walls of a building. Scientific methods were
becoming used in constructing plumbing instal-
lations.

Fixture traps were ventilated, and hot and cold
running water was introduced. The siphon wash-
down closet appeared during this period, and
states were developing legislation for the control
of sanitation. The greatest progress in plumbing
took place after the year 1910, which is rather
recent for a trade that has a background of
thousands of years. Modern manufacturing
methods provided materials and equipment that
could be scientifically incorporated into a
plumbing system. Buildings became larger, and
the people who occupied them demanded more
sanitary facilities.

STRUCTURE OF THE TRADE

The plumbing trade is structured into various
levels of craftsman: apprentice, journeyman,
foreman, superintendent.

Apprenticeship or learning usually lasts from
four to five years. Dating back to early history
apprentices in the various crafts were inden-
tured (a contract binding one person to work for
another for a given length of time to learn a
trade) to a master craftsman, most often a con-
tractor, for a number of years to learn the trade.

In many cases, the apprentice’s father had to
pay the master a fee to get him to teach his son
the trade. From the medieval days down through
most of the 19th century, the apprentice would
live with the master and would get room and
board plus some clothing. However, he was a
virtual slave to the master, subject to his every
wish.

Today in the plumbing trade, apprentices are
protected by federal and state laws, and the local
JATC (Joint Apprenticeship and Training Com-
mittee) in regard to hours of work, wages, and
conditions of employment. Furthermore, there is
no control over the apprentices outside of the
working hours. Also, apprentices are now select-
ed from applicants who meet the standards of
the local JATC. The apprentice is indentured to
the JATC and then assigned to a contractor. If the
contractor runs out of work the JATC will



piace the apprentice with another contractor. This
permits the JATC to control the training and han-
dle the federal, state, and veterans’ paperwork.

The journeyman, or experienced craftsman, is
one who has completed an apprenticeship in the
trade. The journeyman is now a free agent and can
work for any contractor. The journeyman plumber
may travel from place to place, going where the
work is to be found.

The foreman (or supervisor) is a journeyman
who has been placed in the job of supervising a
group of workers. A supervisor is given this position
because of ability shown as a craftsperson, as well
as the ability to supervise other craftpersons. The
supervisor is responsible for laying out the work for
the journeyman and apprentices on the job and
seeing that they have enough tools and material
to work with. On larger jobs there will sometimes
be a general foreman who supervises the foremen.

The superintendent is usually a foreman who
has been promoted to this important position.
A superintendent is in charge of all the work in
the field for the contractor and supervises the work
of the foremen and general foremen.

In the construction industry, the foremen, gen-
eral foremen, and superintendent keep their
union membership. Many of the smaller contrac-
tors are permitted to retain their union cards in
some unions. Plumbers, too, permit this in some
areas.

Large plumbing contractors will employ an
estimator who works in their offices to estimate
the cost of the jobs the contractor wants to bid
on. Working from the blueprints and specifica-
tions, the estimator takes off (measures and/or
counts) the plumbing fixtures and equipment, and
measures the footage of piping required to install
the given job. This is done to figure costs of
material and labor so that a fair bidding figure may
be obtained for the contractor to make a profit on
the job. The estimator must be skilled in
mathematics, blueprint reading, trade practices,
and estimating the cost of labor and materials.

The last person in this team of workers, super-
visors, and estimator is the contractor. The contrac-
tor must know all phases of the business. This in-
cludes knowing all the regulations governing the
construction industry, being licensed to install
plumbing, and being able to provide the money for

4 Plumbing—installation and Design

payrolls and materials. The livelihood of the com-
pany’s employees depends on the overall ability of
the contractor to run the business successfully.

E JOINT APPRENTICESHIP
AND TRAINING COMMITTEE
APPRENTICESHIP
STANDARDS

The plumbing industry has, in cooperation
with the U. S. Department of Labor, Bureau of
Apprenticeship and Training, set up National
Standards of Apprenticeship. These standards
define what the term apprentice in the trade shall
mean. The standards set forth age limits, educa-
tional requirements, length of apprenticeship,
ratio of apprentices to journeymen, hours of
work, and wages.

The Joint Apprenticeship and Training Com-
mittee, commonly known as the JATC, is com-
posed of equal representation from labor and
management, with consultants from the Bureau
of Apprenticeship and the state or local board of
education attending as nonvoting advisors.

The JATC has the delegated power to set the
local standards consistent with the basic re-
quirements established by the national commit-
tee. These local standards are particularly im-
portant in the plumbing industry; the apprentice
plumber must learn the local plumbing codes
and ordinances so that upon completion of the ap-
prenticeship training the candidate will be able to
pass a plumbing license examination based upon
them. Figure 1-2 shows a typical set of local stan-
dards for a four-year program. Note that the stan-
dards also include the wage rate structure the ap-
prentice will receive during the term of the
apprenticeship.

When signing the indenture agreement, the ap-
prentice agrees to live up to all its provisions
and in turn is protected by its rules and regula-
tions. Some state Bureaus of Apprenticeship and
Training will then issue the apprentice an identi-
fication card. This card will be the apprentice’s
personal identification when on the job site, until
a journeyman plumber’s license has been ob-
tained.

In addition to supervising the on-the-job train-



PLUMBER QUALIFICATIONS

Age—At least 17 years of age
Education—High School graduation or equivalent

Physical Examination—Physical examination by a
doctor may be required by the JATC.

Other—Applicants must be citizens of the United
States, or in the process of naturalization.

Term of Apprenticeship

The term of apprenticeship shall be not less than
four years, to be divided as follows: 7024 hours of
work experience, and not less than 800 hours of
related instruction (200 hours per year); shall be
considered to be the minimum requirements for the
development of a journeyman.

Work Processes Covered During Training
Installation of piping for waste,

soil sewerage, vent, and leader pipes. ... 1760 hours
Installation of piping for hot and

cold water for domestic purposes ... ... 640 hours
Installation of tin pipe, lead pipe,

sheetlead: . .uous v cummas s vmmmen s s 80 hours
Assembly and connection of fixtures

and appliances. .. ....... ... .. ... ... 1600 hours
Welding : : csmwi s cawmansissmmans s saun 320 hours
Maintenance and repair of plumbing. ... .. 1200 hours
Installation of other work usually

performed by plumbers . ............. 1424 hours

Total 7024 hours

Apprentice Wages

1st 1756 hours. . ..
2nd 1756 hours. . ..

3rd 1756 hours. . .

4th 1756 hours. . ..

50% ‘
o
O,
6% journeyman
- 70% wage rate
80%

Figure 1-2. Typical local apprenticeship standards.

ing the apprentice receives, the JATC also estab-
lishes the curriculum for the related instruction
the apprentice receives. This related instruction
consists of both classroom and shop classes.

During the period of the four-year apprentice-
ship the apprentice plumber will receive class-
room instruction in the following areas: plumb-
ing theory, natural gas piping, blueprint reading,
and plumbing codes. Typical plumbing shop
classes are: gas welding, arc welding, soldering
and silver brazing, and lead working.

When an apprentice completes the classroom
training and the required number of hours of on-
the-job training, the JATC notifies the Bureau
of Apprenticeship and Training, and this agency
issues a completion certificate. In addition, upon
passing the plumbing license examination(s) the
apprentice plumber will be issued the state and/
or local plumbing licenses. These licenses are
important because local plumbing ordinances

usually require that a plumber be licensed in the
area before work can be done there, and the ordi-
nances usually do not permit apprentices (who
are not licensed) to work alone on jobs.

E BLUEPRINT READING
AND SPECIFICATIONS

In addition to practical training with tools and
materials, the apprentice plumber will have to
devote much time to learning to read and under-
stand blueprints and specifications. Blueprints and
specifications are the working drawings and the
written instructions that tell the various crafts how
the architect and the various engineers (electrical,
mechanical, and structural) want the building con-
structed.
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STANDARD SYMBOLS FOR PLUMBING, PIPING AND VALVES

Recessed Bath.________________ I:]]
Roll Rim Bath_________________. @]
SitzBath__ . ________________
Foot Bath_.__________________

- 1T S ————

Shower Head .. _ . __________ LS
Overhead Gang Shower.___ ___ (Pler) 0—6—0~ .
Ele) T L
Pedestal Lavatory_ _____ ________
(D]
Wall Lavatory_ . _____________. @—
wi
Corner Lavatory____ ___________. @
. UV~
Manicure Lavatory
Medical Lavatory . ____.________ @
ML
Dental Lavatory_______________.
DENTAL LAY

Plain Kitchen Sink _____________
Kitchen Sink, R & L Drein Boord. TELET
Kitchen Sink, L H Drain Board._. =]
Combination Sink & Dishwasher.. T=Io]
Combination Sink & Laundry Tray TTT
Service Sink _______._______..

Wash Sink (Wall Type)_._ ______.

Wash Sink ____ ______________. (=2
Laundry Tray_____ . _________. [LI7]
Water Closet (Low Tank)________ '%'
Water Closet (No Tank)____ _____ 6
Urinal (Pedestal Type)____.______ o
Urinal (Wall Type)-- - - - - ____. ~
Urinal (Corner Type) - - - ____. “i]
Urinal (Stell Type) ... [/~
Urinal (Trough Type). _.._ ... =
Drinking Fountain (Pedestal Type)-—.  (©)
oF
Drinking Fountain (Wall Type)_____ ?

Drinking Fountain (Trough Type).__ __
Hot Water Tank ___.____________ @
Water Heater___________________ @
Meter________________________ '—(")-1
Hose Rack - ... ____.________. =
Hose Bibb___.________.________ T
Gas Outlet _____ ____.__________ _1.'
Vacuum Outlet ._______________ '%'
Drain .. O
Grease Separator__ _ _ _ _________ K;B
Oil Separator_ _________________ K
Cleanout - - _ __________________
Garage Drain_________________ i
Floor Drain With Backwater Valve_.. g
RoOF SUMPc = so wozs swsmasms

Cold Water . _ . _ ... _ _ _____ ———-
Hot Water

Acid Waste_______________ ———Acto
Drinking Water Supply. - ___ ———
Drinking Water Return__ ___ _ —--— =
Vacuum Cleaning - - - -~ ... " S—
Comprecessed Air_______ __ A

For Welded or Soldered Fittings, use
joint indication shown in Diagram

Elbow - Long Redius..___

Side Outlet Elbow -
Outlet Down __._____.

Side Outlet Elbow -
Outlet Up ____ ______

For Welded or Soldered Fittings
joint indication shown in

07X g -3 4 Y4489 |]

AN A 3 X X K-S

Joint oo . | ——
Elbow -90 deg._________. ‘F’_
Elbow - 45deg..________ {(

Elbow - Turned Up..__.___
Elbow - Turned Down_____

Stop Cock ______________
Safety Valve . ___________
Quick Opening Valve______
Float Opening Valve .____ .

Motor Operated Gate Valve

SN ]
* f

Bhv 4

I ¥

-0

Figure 1-3. Symbols used for plumbing fixtures, piping,
fittings, and valves. (American National Standards Institute)
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The working drawings are called blueprints
because in years past the common building
drawing was a blue background sheet with white
lines. However, in most cases today, they are
white prints (white background with blue or
black lines). The name blueprint is still common-
ly used to describe these drawings.

The blueprints for most larger buildings are
divided into three sets:

1. Structural blueprints show the supporting
structure of the building. This includes the nec-
essary pilings, footings, foundation walls, col-
umns, beams, floor slabs, and roof.

2. Architectural blueprints are the complete
building plan (except for structural and mechan-
ical details). Architectural blueprints show fram-
ing, walls, partitions, wall finish schedules, trim,
cabinets, and all the measurements for walls and
partitions.

3. Mechanical blueprints show the plumbing,
heating, and electrical systems of the building.
The mechanical blueprints are an outline of the
architectural blueprints, but in the case of the
plumbing systems, give a complete drawing of
the plumbing fixture installation and piping.

On smaller buildings and residential construc-
tion, the structural and mechanical blueprints
will quite often be incorporated in the architec-
tural blueprints.

Symbols. Piping symbols are used by archi-
tects and mechanical engineers on the blue-
prints to represent the various plumbing fixtures
and piping systems as well as the pipe fittings
and valves used to construct these systems.
Figure 1-3 illustrates the standard symbols used
for plumbing fixtures, piping, fittings, and valves
that the apprentice will encounter on blueprints.

Plan Views. On the mechanical blueprints,
the apprentice will find plan views of the plumb-
ing fixtures and piping as they are to be installed
as well as schematic and isometric piping draw-
ings.

A plan view is simply drawn as though the
viewer were looking down into the rooms from
above. Figure 1-4 illustrates a plan view of the
plumbing fixture installation in a bathroom.

Schematics. A schematic, or diagrammatic,
piping drawing is a drawing of an entire piping
system without regard to either scale or the

D(_J

O LAVATORY

WATER BATHTUB
CLOSET

L

|

Figure 1-4. Plan view of the plumbing fixtures in a bathroom.

exact location of the items shown on the draw-
ing. Figure 1-5 is a schematic piping drawing of
the sanitary drainage and vent piping for the
bathroom illustrated in Figure 1-4 (Figures 1-7,
1-8, and 1-9 are also schematic drawings).

LAVATORY

WATER
CLOSET

Figure 1-5. A schematic piping drawing of sanitary drain-
age and vent piping for the bathroom pictured in Figure 1-4.
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Isometrics. An isometric piping drawing, or
30°/60° isometric piping drawing, is a three-
dimensional drawing. On isometric drawings all
pipes which are installed in the horizontal posi-
tion are drawn as 30° lines whereas all vertical
pipes are drawn as vertical lines. In other words,
all slanting lines in an isometric drawing actually
represent horizontal pipes, and all vertical lines
represent vertical pipes. Figure 1-6 is an isomet-
ric piping drawing of the sanitary waste and vent
piping for the bathroom illustrated in Figure 1-4.
(The piping drawings found in Chapters 7, 9, and
12 of this text are nearly all isometric piping
drawings.)

On many smaller jobs, the blueprints will not
show any piping drawings. The only information
provided for the plumber will be the architectural
plan views, which show where the plumbing
fixtures are to be installed. On these jobs, it will
be necessary for the plumber to make schematic
and isometric piping drawings. For this reason, the
apprentice will have to spend a considerable

LAVATORY

BATHTUB

Figure 1-6. An isometric piping drawing of sanitary drain-
age and vent piping for the bathroom pictured in Figure 1-4.

amount of time making schematic and isometric
drawings of the different piping systems so that
familiarity for the layout of the different piping
systems located in buildings can be acquired.

Specifications. Specifications are the writ-
ten instructions from the architect and engineers
that amplify and supplement the working drawings.
Depending on the size of the job, the specifica-
tions may consist of a few notations printed on the
blueprints, a few sheets of paper, or even elaborate
books covering hundreds of pages. The specifica-
tions give information that cannot be adequately
shown on the working drawings. They also include
information on legal responsibilities, insurance,
quality of workmanship, and other necessary de-
tails such as brands and types of plumbing fixtures
and equipment.

Itis not the intent of this text to teach blueprint
reading. The chapters covering the installation
of piping systems in buildings will illustrate the
architectural and mechanical prints or piping
drawings for these buildings. To further your
knowledge of blueprint reading you should ob-
tain some basic blueprint reading texts. From
these manuals you can learn about floor plans,
elevations, building cross sections, and details.
You might consider making your own sketches
of the piping systems of buildings to appreciate
how the building’s piping systems fit within the
building framework.

@ PLUMBING SYSTEMS
OF A BUILDING

At the beginning of this chapter, it was stated
that the plumber constructed the plumbing sys-
tems of a building to supply water to that build-
ing and remove the liquid and water-borne waste
materials. A plumbing code’s definition of
plumbing systems was also given. In this text the
apprentice will be concerned with the 3 most
basic plumbing systems of a building:

1. The Potable Water Supply System.

2. The Sanitary Drainage and Vent Piping
System.

3. The Storm Water Drainage System.
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Figure 1-7. Potable water supply system of a building.

Included with the following explanations of
each of these 3 systems are a schematic drawing
of each system and a list of terms and definitions
pertinent to each system. As an apprentice, you
will need to know the meaning of these terms
and definitions in order to understand the mate-
rial presented in the later chapters of this text.

The Potable Water Supply System. The po-
table water supply system of a building is illus-
trated in Figure 1-7. This supply system supplies
and distributes potable water to the points of use
within the building.

The following terms (most of which are shown
in Figure 1-7) relate to the potable water supply
system.

Potable Water. Water freefromimpurities pre-
sent in amounts sufficient to cause disease or
harmful physiological effects. Its bacteriological
and chemical quality shall conform to the re-

quirement of the state board of health. (Minne
sota Plumbing Code.)

Potable Water Supply System. The water ser-
vice pipe, the water distributing pipes, and the
necessary connecting pipes, fittings, control
valves, and all appurtenances within the building
or outside the building within the property lines.

Water Main. The pipe that conveys potable
water for public or community use from the
municipal water supply source.

Corporation Cock or Corporation Stop. A
valve placed on the water main to which the
building water service is connected.

Water Service. The pipe from the water main
or other source of water supply to the water
distributing system of the building.

Curb Cock or Curb Stop. A valve placed on
the water service usually near the curb line.

Stop Box or Curb Box. An adjustable cast
iron box that is brought up to grade with a
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removable iron cover. By inserting a shutoff rod
down into the stop box it is possible to turn off
the curb cock.

Water Meter. A device used to measure the
amount of water in cubic feet or gallons that
passes through the water service.

Water Distributing Pipe. A pipe that conveys
water from the water service pipe to the point of
use.

Main. The principal pipe artery to which
branches may be connected.

Riser. A water supply pipe that extends verti-
cally one full story or more to convey water to
fixture branches or to a group of fixtures.

Fixture Branch. A water supply pipe between
the fixture supply pipe and a water distributing
pipe.

Fixture Supply. A water supply pipe connect-
ing the fixture with the fixture branch pipe.

The Sanitary Drainage and Vent Piping Sys-
tem. The sanitary drainage and vent piping
systems are installed by the plumber to remove
the waste water and water-borne wastes from
the plumbing fixtures and appliances, and to
provide a circulation of air within the drainage
piping. A sanitary drainage and vent piping sys-
tem is illustrated in Figure 1-8. The following
terms relate to sanitary drainage and vent piping
systems in general:

Sanitary Drainage Pipe. Pipes installed to
remove the waste water and water-borne wastes
from plumbing fixtures and convey these wastes
to the sanitary sewer or other point of disposal.

Vent Pipe. A pipe installed to ventilate a
building drainage system and to prevent trap
siphonage and back pressure.

Sewage. Any liquid waste containing animal
or vegetable matter in suspension or solution. It
may include liquids containing chemicals in so-
lution. (Minnesota Plumbing Code.)

Sewer Gas. The mixture of vapors, odors,
and gases found in sewers.

Cleanout. A fitting with a removable plate or
plug that is placed in plumbing drainage pipe
lines to afford access to the pipes for the pur-
pose of cleaning the interior of the pipes.

Waste Pipe. A pipe that conveys only liquid
waste free from fecal material.

Soil Pipe. A pipe that conveys the discharge
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of water closets or similar fixtures containing fe-
cal matter with or without the discharge of other
fixtures to the building drain or building sewer.

Stack. A general term for any vertical line of
soil, waste, or vent piping extending through one
or more stories.

The following terms apply specifically to Fig-
ure 1-8:

Sanitary Sewer. A sewer that carries sewage
and excludes storm, surface, and groundwater.

Building Sewer. That part of the drainage
system that extends from the end of the building
drain and conveys its discharge to the public
sewer, private sewer, individual sewage-disposal
system, or other point of disposal.

Front Main Cleanout. A plugged fitting locat-
ed near the front wall of a building where the
building drain leaves the building. The front
main cleanout may be either inside or directly
outside of the building foundation wall.

Building Drain. That part of the lowest piping
of the drainage system that receives the dis-
charge from soil, waste, and other drainage
pipes inside the walls of the building and con-
veys it to the building sewer.

Building Drain Branch. A soil or waste pipe
that extends horizontally from the building drain
and receives only the discharge from fixtures on
the same floor as the branch.

Stack Cleanout. A plugged fitting located at
the base of all soil or waste stacks.

Waste Stack. A vertical line of piping that
extends one or more floors and receives the
discharge of fixtures other than water closets
and urinals.

Soil Stack. A vertical line of piping that ex-
tends one or more floors and receives the dis-
charge of water closets, urinals, and similar
fixtures. It may also receive the discharge from
other fixtures.

Horizontal Branch. A soil or waste pipe that
extends horizontally from a stack which receives
only the discharge from fixtures on the same
floor as the branch.

Fixture Drain. The drain from the trap of a
fixture to the junction of that drain with any other
drain pipe.

Fixture Trap. Afitting or device that provides,
when properly vented, a liquid seal to prevent
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Figure 1-8. Sanitary drainage and vent piping system of a building. (Ralph R. Lichliter)

the emission of sewer gases without materially
affecting the flow of sewage or waste water
through it.

Individual Vent. A pipe installed to vent an
individual fixture trap. It may terminate either
into a branch vent, a vent stack, a stack vent, or
the open air.

Branch Vent. A vent pipe connecting two or
more individual vents with either a vent stack or
a stack vent.

Stack Vent. The extension of a soil or waste
stack above the highest horizontal drain con-
nected to the stack.

Vent Stack. A vertical pipe installed to pro-
vide circulation of air to and from the drainage
system.

Roof Jacket or Flange. A jacket or flange
installed on the roof terminals of vent stacks and
stack vents to seal this opening to prevent rain-
water from entering into the building around the
vent pipe.

The Storm Water Drainage System. The
storm water drainage system, illustrated in Fig-
ure 1-9, is the piping system used for conveying
rainwater or other precipitation to the storm
sewer or other place of disposal.

The following terms apply to Figure 1-9:

Storm Sewer. A sewer used for conveying
groundwater, rainwater, surface water, or similar
nonpollutional wastes.

Building Storm Sewer. A building sewer that
conveys storm water but no sewage.
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