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ASSEMBLERS 

Nature of the Work 

When Henry Ford. began.produc-
ing his automobile on an assembly 
line, modern mass production was 
born. Workers who before had built 

each automobile independently, now 

found themselves specializing in just 
one part of the job. Production be-
came a team effort, with each worker 

performing a single task on every car 
rolling by on the line. Over the years, 

the assembly line spread to other in-
dustries, until- today almost every 
manufactured item is produced in 
this way. 

The workers who put together the 

parts of manufactured articles are 

called assemblers. Sometimes hun-
dreds are needed to turn out d single 
finished product. 

Many assemblers work on items 

that automatically move past their 

work stations on conveyors. In the 
automobile industry, for example, 

one assembler may start nuts on bolts 
by hand or with a hand tool, and the 

next worker down the line may tight-

en the nuts with a power wrench. 
These workers must complete their 

job within the time it takes the part 
or product to pass their work station. 

Other assemblers, known as bench 

assemblers, do more delicate work. 
Some make subassemblies. These 

units are the intermediate steps in the 
production process; for example, 

steering columns for automobiles or 
motors for vacuum cleaners. Others 
make entire products. Assemblers in 

rifle manufacturing plants build com-
plete rifles from a collection of parts 

and subassemblies and then test all 
the moving parts to he sure they 

function correctly. Bench work gen-

erally requires the ability to do pre-
cise and detailed work. Some elec-

tronics assemblers, for example, use 
tweezers, tiny cutters, and magnify-

ing lenses to put together the small 

components used in radios and cal-
culators. 

Another group of assemblers, 
called floor assemblers, put together 
large machinery or heavy equipment 

on shop floors. School buses, cranes, 
and tanks are put together in this 
manner Parts are installed and fas-

tened, usually with bolts, screws, or 

rivets. Assemblers often use a power 
tool, such as a soldering iron or pow-

er drill, to get a proper fit. 
A small number of assemblers are 

skilled workers who work with little 
or no supervision on the more com-

plex parts of subassemblies, and are 
responsible for tjie final assembly of 
complicated jobs. A skilled assem-

bler may have to wire the tubes for a 
television set or put together and test' 

a calculator. Some work with the en-

gineers and technicians in the facto-
ry, assembling products that these 

people have just designed. To test 
new ideas and build models, these 
workers -must know how to read 

blueprints and other engineering 
specifications, and use a variety of 
tools and precision measuring instru-
ments. 

Skilled assemblers work on complex subassemblies. 

Places of Employment 

About 1,100,000 assemble rs 

worked in manufacturing plants in 

1976. Almost two-thirds were in 
plants that made machinery and mo-

tor vehicles. More than half of all 
assemblers were employed in the 

heavily industrialized States of Cali-

fornia, New York, Michigan, Illinois, 
Ohio, and Pennsylvania. 

Training, Other Qualifications, 

and Advancement 

Inexperienced people can he 

trained to do assembly work in a few 
days or weeks. New workers may 

have their job duties explained to 
them by the supervisor and then he 
placed under the direction of experi-

enced employees. When new work-
ers have developed sufficient speed 

and skill, they are placed "on their 
own" and are responsible for the 
work they do. 

. Employers seek workers who can 

do routine work at a fast pace. A 
high school diploma usually is not 

required. 



For some types of assembly jobs, 
applicants may have to meet special 
requirements. Some employers look 
for applicants with mechanical apti-
tude and prefer those who have tak-
en vocational school courses such as 
machine shop. Good eyesight, with 
or without glasses, may be required 
for assemblers who work with small 

parts. In plants that make electrical 
and electronic products, which may 
contain many different colored 

wires, applicants often are tested for 
color blindness. Floor assemblers 

may have to lift and fit heavy objects, 
thus they should be physically fit. 

As assemblers become more expe-
rienced they may progress to assem-
bly jobs that require more skill and 

be given more responsibility. A few 

advance to skilled assembly jobs. Ex-
perienced assemblers who have 

learned many assembly operations 
and thus understand the construction 

of a product may become product 

repairers. These workers fix assem-
bled articles that inspectors have 

ruled defective. Assemblers also may 
advance to inspector and a few are 
promoted to supervisor. Some as-

semblers become trainees in skilled 
trades jobs such as machinist. 

Employment Outlook 

Employment of assemblers is ex-

pected to grow faster than the aver-

age for all occupations through the 
mid-1980's, with thousands of open-

ings each year. Most job openings, 
however, will result as workers retire, 
die, or leave the occupation. 

More assemblers will be needed in 
manufacturing plants to produce 

goods for the Nations's growing 
economy. As population grows and 
personal income rises, the demand 

for consumer products, such as auto-
mobiles and household appliances, 

will increase. At the same time, busi-
ness expansion will increase the de-
mand for industrial machinery and 

equipment. 
Most assemblers work in plants 

that produce durable goods, such as 
automobiles and aircraft, which are 
particularly sensitive to changes in 

business conditions and national de-

fense needs., Therefore, even though 
employment is expected to grow, 

jobseekers may find opportunities 
scarce in some years. 

Earnings and Working 

Conditions 

Wage rates for assemblers ranged 
from about $3 to $7 an hour in 1976, 

according to information from a lim-

ited number of union contracts. 
Most assemblers covered by these 
contracts made between $4 and $6 

an hour. Some assemblers are paid 
incentive or piecework rates, and 

therefore can earn more by working 
more rapidly. 

The working conditions of assem-

blers differ, depending on the par-

ticular job performed. Bench assem-

blers who put together electronic 

equipment may work in a room that 
is clean, well lighted, and free from 

dust. Floor assemblers of industrial 

machinery may come in contact with 

oil and grease, and their working 

areas may be quite noisy from nearby 
machinery or tools that are used. 

Workers on assembly lines may be 

under pressure to keep up with the 

speed of the lines. Since most assem-

blers only perform a few steps in the 
assembly operation, assembly jobs 

tend to be more monotonous than 
other blue-collar jobs. 

Work schedules of assemblers may 

vary at plants with more than one 
shift. Usually in order of seniority, 

workers can accept or reject a cer-
tain job on a given shift. 

Many assemblers are members of 

labor unions. These include the In-
ternational Association of Machinists 

and Aerospace Workers; the Interna-

tional Union of Electrical, Radio and 
Machine Workers; the International 
Union; United Automobile, Aero-

space and Agricultural Implement 
Workers of America; the Interna-

tional Brotherhood .of Electrical 
Workers;. and United Steelworkers. 

Source of Additional Information 

Additional information about em-
ployment opportunities for assem-

blers may he available from local of-

fices of the State employment 
service. 

BLUE-COLLAR WORKER 
SUPERVISORS 

Nature of the Work 

In any organization, someone has 

to be boss. For the millions of work-

ers who assemble television sets, ser-

vice automobiles, lay bricks, unload 

ships, or perform any of thousands of 
other activities, a blue-collar worker 

supervisor is the boss. These supervi-

sors direct the activities of other em-

ployees and frequently are respon-

sible for seeing that millions of 
dollars worth of equipment and ma-

terials are used properly and effi 

ciently. While blue-collar worker su-

pervisors are most commonly known 

as foremen or forewomen, they also 

have many other titles. In the textile 

industry they are referred to as sec-

ond hands; on ships they are known 

as boatswains; and in the construc-

tion industry they are often called 

overseers, straw bosses, or gang lead-

ers. 

Although titles may differ, the job 

of all blue-collar worker supervisors 

is similar. They tell other employees 

what jobs are to be done and make 

sure the jobs are done correctly. For 

example, loading supervisors at truck 

terminals assign workers to load 

trucks, and then check that the mate-

rial is loaded correctly and that each 

truck is fully used. They may mark 

freight bills and keep charts to record 

the loads and weight of each truck. In 

some cases, supervisors also do the 

same work as other employees. This 

is especially true in the construction 

industry where, for example, brick-

layer supervisors also lay brick. 

Because they are responsible for 

the output of other workers, supervi-

sors make work schedules and keep 

production and employee records. 
They use considerable judgment in 

planning and must allow for unfore-

seen problems such as absent work-

ers and machine breakdowns. Teach-

ing employees safe work habits and 
enforcing safety rules and regulations 

are other supervisory responsibilities. 

They also may demonstrate timesav-
ing or laborsaving techniques to 

workers and train new employees. 



In addition to their other duties, 
blue-collar worker supervisors tell 
their subordinates about company 
plans and policies; reward good 
workers by making recommenda-
tions for wage increases, awards, or 
promotions; and deal with poor 
workers by issuing warnings or rec-
ommending that they be fired or laid 
off without,pay for a day or more. In 
companies 'where employees belong 
to labor unions, supervisors may 
meet with union representatives to 
discuss work problems and grievanc-
es. They must know the provisions of 
labor-management contracts and run 

 their operations according to these 
'agreements. 

Coordinating assignments is a responsibility of the blue-collar worker supervisor. 

Places of Employment 

About 1,445,000 blue-collar 
worker supervisors were employed in 
1976. Although they work for almost 
all businesses and government agen-
cies, over half work in•manufactur-
ing, supervising the production of 
cars, washing machines, or any of 
thousands of other products. Most of 
the rest work in the construction in-
dustry, in wholesale and retail trade, 
and in public utilities. Because em-
ployment is distributed in much the 
same way as population, jobs are lo-
cated in all cities and towns. 

Training, Other Qualifications, 
and Advancement 

When choosing supervisors, em-
ployers generally look for experi-
ence, skill, and leadership qualities. 
Employers place special emphasis on 
the ability to motivate employees, 
maintain high morale, command re-
spect, and get along with people. 
Completion of high school often is 
the minimum educational require-
ment, and 1 or 2 years of college or 
technical school can be very helpful 
to workers who want to become su-
pervisors. 

Most supervisors rise through the 
ranks—that is, they are promoted 
from jobs where they operated a ma-
chine, or worked on an assembly 
line, or at a construction craft. This 
work experience gives them the ad-
vantage of knowing how jobs should 
be done and what problems may 
arise. It also provides them with in-
sight into management pólicies and 
employee attitudes towards these 
policies. Supervisors are sometimes 
former union representatives who 
are familiar with grievance proce-
dures and union contracts. To sup-
plement this work experience, larger 
companies usually have training pro-
grams to help supervisors make man-
agement decisions. Smaller compa-

nies often use independent training 
organizations or written training ma-
terials. 

Although few blue-collar worker 
supervisors are college graduates, a 
growing number of employers are 
hiring trainees with a college or tech-
nical school background. This prac-
tice is most' prevalent in industries 
with highly technical production pro-
cesses, such as the chemical, oil, and 
electronics industries. Employers 
generally prefer backgrounds in busi-
ness administration, industrial rela-
tions, mathematics, engineering, or 
science. The trainees undergo on-
the-job training until they are able to 
accept supervisory responsibilities. 

Supervisors with outstanding abil-
ity, particularly those with college 
education, may move up to higher 
management positions. In manufac-
turing, for example, they may ad-
vance to jobs such as department 
head and plant manager. Some su-
pervisors, particularly in the con-. 
struction industry, use the experi-
ence and skills they gain to go into 
business for themselves. 

Employment Outlook 

Employment of blue-collar worker 
supervisors is expected to increase at 
about the same rate as the average 
for all occupations through the mid-
1980's. In addition, many job open-
ings will arise as experienced supervi-
sors retire, die, or transfer to other 
occupations. 

Population growth and rising in-
comes will stimulate demand for 
goods such as houses, air condition-
ers, TV sets, and cars. As a result, 
more blue-collar workers will be 
needed to produce and sell these 
items, and more supervisors will be 
needed to direct their activities. Al-
though most of these supervisors will 
continue to work in manufacturing, a 
large part of the increase in jobs will 
be due to the expansion of nonmanu-
facturing industries, especially in the 
trade and service sectors. 

There is usually keen competition 
for supervisory jobs. Competent 
workers who possess leadership abil-

ity and have a few years of colige are 
themost likely to be selected. 



Earnings and Working 
Conditions 

In 1976, average annual earnings 
of blue-collar worker supervisors 
who worked full time wore $15,149, 
compared with $ 12,946 for workers 
in all occupations. Supervisors usu-
ally are salaried. Their salaries gener-
ally are determined by the wage rates 
of the highest paid workers they su-
pervise. For example, some compa-
nies keep wages of supervisors about 
10 to 3() percent higher than those of 
their subordinates. Some supery;sors 
may receive overtime pay. 

Since supervisors are responsible 
for the work of other employees,
they generally work more than 40 
hours a week and are expected to be 
on the job before other workers ar-
rive and after they leave. They some-
times do paperwork at home, such as 
making work schedules or checking 
employee time cards, and may find 
themselves worrying about job-relat-
ed problems after work. 

Working conditions vary from in-
dustry to industry. In factories, su-
pervisors may get dirty around ma-
chinery and materials and have to 
put up with noisy factory operations. 

Some supervisors who have limited 
authority may feel isolated, neither a 
member of the work force nor an 
important part of management. On 
the other hand, supervisors have 
more challenging and prestigious 
jobs than most blue-collar workers. 

Sources of Additional 
Information 

A bibliography of career literature 
on management occupations is avail-
able from: 

American Management Association, 135 West 

S11th St , New York, N Y 101211 

BOILERMAKING 
OCCUPATIONS 

Nature of the Work ti 

Boilers, vats, and other large ves-
selsthat hold liquids and gases are 

essential to many industries. Boilers, 
for example. supply the steam that 
drives the huge turbines in electric 

utility plants and ships. Tanks and 
vats are used to process and store 
chemicals, oil, beer, and hundreds of 
other products. Layout workers and 
fitters help make the parts for these 
vessels, and boilermakers assemble 
them. 

Layout workers (D.O.T. 809.381 
and .781) follow blueprints in mark-
ing off lines on metal plates and 
tubes. These lines serve as guides to 
.other workers in the shop who cut 
the metal and then shape it on lathes 
or use other shaping tools such as 
grinders to produce the finished piec-
es. Layout workers use compasses, 
scales, gauges, and other devices to 
make measurements. Their measure-
ments must be precise because errors 
may be difficult or impossible to cor-
rect once the metal is cut. 

Before the boiler parts are assem-
bled, fitters (D.O.T. 819.781 ) see 
that they fit together properly. These 
workers Use bolts or temporary 
welds, called tackwelds, to hold the 
parts in place while they check the 
parts to see that they line up accord-
ing to blueprints. Where alterations 
are necessary, fitters use grinders or 
cutting torches to remove excess 
metal, and welding machines to fill in 
small gaps. If large gaps appear, a 
new piece may haveto be cut. Also, 
fitters use drills to line up rivet holes. 

Small boilers may he assembled at 
the plant where they are made; how-
ever, once the pieces for a larger 
boiler or tank have been cut out and 
checked for a proper fit, they are 
transported to the shop or construc-
tion site where they are to be used. 
There, boilermakers (D.O.T. 
805.281) assemble and erect the ves-
sels using rigging equipment such as 
hoists and jacks to lift heavy metal 
parts into place, and then weld or 
rivet the parts together. After a boil-
er is completed, they test it for leaks 
or other defects. 

Construction boilermakers also in-
stall auxiliary equipment on boilers 
and other vessels. For example, they 
install vapor barriers on open-top oil, 
gas, and chemical storage tanks to 
prevent fumes from polluting in the 
air. Boilermakers also install air pol-
lution control equipment, such as 
precipitators and smoke scrubbers, 
in electric plants that burn high sul-
fur coal. 

Boilermakers also do repair jobs. 
For example, boilers occasionally de-
velop leaks. When they do, boiler-
makers find the cause of the prob-
lem, and then they may dismantle the 
boiler, patch weak spots with metal' 
stock, replace defective sections with 
new parts, or strengthen joints. In-
stallation and repair work usually 
must meet State and local safety 
standards. 

Places of Employment 

About 34,000 boilermakers, lay-
out workers, and fitters were em-
ployed in 1976. Of these, several 
thousand boilermakers worked in the 
construction industry, mainly to as-
semble and erect boilers and other 
pressure vessels. Boilermakers also 
were employed in the maintenance 
and repair departments of iron and 
steel plants, petroleum refineries, 
railroads, shipyards, and electric 
powerplants. Large numbers worked 
in Federal Government installations, 
principally in Navy shipyards and 
Federal powerplants. Layout work-
ers and fitters worked mainly in 

plants that make fire-tube and water-
tube boilers, heat exchangers, heavy 
tanks, and similar products. 

Boilermaking workers are em-
ployed throughout the country, but 
employment is concentrated in high-
ly industrialized areas, such as New 
York, Philadelphia, Chicago, Pitts-
burgh, Houston, San Francisco, and 
Los Angeles. 

Training, Other Qualifications, 
and Advancement 

Many people have become boiler-
makers by working for several years 
as helpers to experienced boilermak-
ers, but most training authorities 
agree that a formal apprenticeship is 
the best way to learn this trade. Ap-
prenticeship programs usually con-
sist of 4 years of on-the-job training, 
supplemented by about 150 hours of 
classroom instruction each year in 
subjects such as blueprint reading, 
shop mathematics, and welding. Ap-
prentices often have to travel from 
one area to another, since there is 
not always work available in their lo-
cality. 



Most layout workers and fitters are 
hired as helpers and learn the craft 
by working with experienced em-
ployees. It generally takes at least 2 

years to become à highly skilled lay-
out worker or fitter. 

When hiring apprentices or help-
ers, employers prefer high school or 
vocational school graduates. Courses 

in shop, mathematics, blueprint read-
ing, welding, and machine metal-
working provide a useful background 
for all boilermaking jobs. Most firms 
require applicants to pass a physical 

examination because good health 
and the capacity to do heavy work 
are necessary in these jobs. Mechani-

cal aptitude and the manual dexterity 
needed to handle tools also are im-

portant qualifications. 

Layout workers and fitters may 
become boilermakers or advance to 

shop supervisors. Boilermakers may 

become supervisors for boiler instal-

lation contractors; a few may go into 

business for themselves. 

Employment Outlook 

Employment in boilermaking 

occupations is expected to increase 

much faster than the average for all 

occupations through the mid-1980's. 
In addition to the job openings result-

ing from employment growth, other 

openings will arise each year as expe-
rienced workers retire, die, or trans-

fer to other fields of work. 
The construction of many new 

electric powerplants, especially nu-

clear plants, will create a need for 
additional boilers and will cause em-

ployment of boilermakers, layout 
workers, and fitters to increase. 

The expansion of other industries 
that use boiler products, such as the 

chemical, petroleum, steel, and ship-

building industries, will further in-

crease the demand for these workers. 
Also, as more laws are enacted to 
provide cleaner air, more boilermak-

ers will be needed to install pollution 

control equiprr1ent. 
Despite the expected overall in-

crease in employment, most of the 
industries that purchase boilers are 

sensitive ti) economic conditions. 

Therefore, during economic down-
turns some boilermakers, fitters, arid 
layout workers may he laid off, and 

others may have to move from one 

area of the country to another to find 
employment • 

Earnings and  Working 

Conditions 

According to a national survey of 

workers in the construction industry, 
union wage rates for boilermakers 

averaged $10.03 an hour in 1976, 
compared with $9.47 for all building 
trades. Boilermakers employed in 

railroad shops averaged about $7 an 
hour in 1976. 

Comparable wage data were net 
available for boilermakers employed
in industrial plants. However, wage 

rates were available from union   con-
tracts that cover many boilermakers, 

layout workers, and fitters employed 

in fabricated plate work and the pe-
troleum. and shipbuilding industries 

in 1976. Most of these constructs 
called for hourly rates ranging from 

about $5.50 to $10. Generally, lay-

out workers earned more than boiler-
makers, and boilermakers earned 

more than fitters. 

When assembling boilers or mak- 

ing repairs, boilermakers often work 

in cramped quarters and sometimes 
at great heights, since large boilers 

may be. over 10 stories tall. Some 
work also must be done in damp, 

poorly ventilated places. Thus boiler-

making is more hazardous than many 
other metalworking occupations. 

Employers and unions attempt to 
eliminate injuries by promoting safe-

ty training and the use of protective 
equipment, such as safety glasses and 

metal helmets. 
Most hoilermaking workers belong 

to labor unions. The principal union 

is the International Brotherhood of 
Boilermakers, Iron Shipbuilders, 

Blacksmiths, Forgers and Helpers. 

Other workers are members of the 
Industrial Union of Marine and Ship-
building Workers of America; the 
Oil, Chemical and Atomic Workers 
International Union; and the United 

Steelworkers of America. 

Sources of Additional 
Information 

For further information regarding 

boilermaking apprenticeships or oth-
er training opportunities, contact lo-

cal offices of the unions previously 

mentioned, local construction com-

panies and boiler manufacturers, or 

the local office of the State employ-

ment service. 

BOILER TENDERS 

( D.O.T. 951.885 

Nature of the Work 

Boiler tenders operate and main-
tain the steam boilers that power in-

dustrial machinery and heat facto-
ries, offices, and other buildings. 

They also may operate waste heat 

boilers that burn trash and other sol-
id waste. 

Boiler tenders control the me-

chanical or automatic devices that 

regulate the flow of air and fuel into 

the combustion chambers. They 
may, for example, start the pulveriz-

ers or stokers to feed coal into the 
firebox or start the oil pumps and 

heaters to ignite burners. 

These workers may he responsible 
for inspecting and maintaining boiler 

equipment. This includes reading 
meters and gauges attached to the 

boilers to ensure safe operation. 

Sometimes boiler tenders make mi-
nor repairs, such as packing valves or 

replacing faulty indicators. 
Boiler tenders also chemically test 

and treat water for purity. In this 
way, they prevent corrosion of the 
boiler and buildup of scale. 

Boiler tenders often are supervised 
by stationary engineers who operate 

and maintain a variety of equipment, 
including boilers, diesel and steam 
engines, and refrigeration and air-

conditioning systems. ( Additional in-
formation on stationary engineers 
appears elsewhere in the Handbook.) 

Places of Employment 

About one-half of the 73,000 boil-

er tenders employed in 1976- worked 
in factories. Plants that manufacture 

lumber, iron and steel, paper, chemi-

cals, and stone, clay, and glass prod-

ucts are among the leading employ-
ers of boiler tenders. Public utilities 

also employ many of these workers. 



Many others worked in hospitals, 
schools, and Federal, State, and local 
governments. 

Although boiler tenders are em-
ployed in all parts of the country, 
most work in the more heavily popu-
lated areas where large manufactur• 
ing plants are located. 

Boiler tenders may advance to stationary engineers. 

Training, Other Qualifications, 
and Advancement 

Some large cities and a few States 
require boiler tenders to he licensed. 
An applicant can obtain the knowl-
edge and experience to pass the li-
cense examination by first working as 
a helper in a boiler room. Applicants 
for helper jobs should he in good 
physical condition and have me-
chanical aptitude and manual dexter-
ity. High school courses in mathe-
matics, motor mechanics, chemistry, 
and blueprint reading also are helpful 
to persons interested in becoming 
boiler tenders. 

There are two types of boiler -ten-
ders' licenses for low pressure and 
high pressure boilers Low pressure 

tenders operate boilers generally 
used for heating buildings. High 
pressure tenders operate the more 
powerful boilers and auxiliary boiler 
equipment used to power machinery 
in factories as well as heat large 
buildings, such as high-rise apart-
ments. Both high and low pressure 
tenders, however, may operate 
equipment of any pressure if a sta-
tionary engineer is on duty. 

Due to regional differences in li-
censing requirements,, a boiler tender 
who moves from one State or city to 
another may have to pass an exami-
nation for a new license. However, 
the National Institute for Uniform Li-
censing of Power Engineers is -cur-
rently assisting many State licensing 
agencies in adopting uniform IicenS-
ing requirements that would climi-• 
nate this problem by establishing 
reciprocity of licenses. 

Boiler tenders'may advance to jobs 
as stationary engineers. To help them 
advance, they sometimes supplement 
their on-the-job training by taking 
courses in chemistry, physics, blue-
print reading, electricity, and air-

conditioning and refrigeration. Boil-
er tenders also may become mainte-
nance mechanics. 

Employment Outlook 

Employment of boiler tenders is 
expected to decline through the mid-
I 980's as more new boilers are 
equipped with automatic controls. 
Nevertheless, a few thousand open-
ings will result each year from the 
need to replace experienced tenders 
who retire, die, or transfer to other 
occupations. 

Earnings and Working 
Conditions 

Boiler tenders had average hourly 
earnings of $6.20, according to a 
survey of 19 metropolitan areas in 
1976. This was higher than the aver-
age for all nonsupervisory workers in 
private industry, except farming. 
The average for tenders in individual 
areas ranged from $3.63 in Green-
ville, S.C., to $7.48 in Detroit, Mich. 

Modern boiler rooms usually are 
clean and well-lighted. However, 
boiler tenders may have to work in 
awkward positions and he exposed to 
noise, heat, grease,' fumes, and 
smoke. They also arc subject to 
burns, falls, and injury from defective 
boilers or moving parts, such as pul-
verizers and stokers. Modern equip-
ment and safety procedures, how-
ever, have reduced accidents. 

The principal unions organizing 
boiler tenders are the International 
Brotherhood of Firemen and Oilers 
and the International Union of Oper-
ating Engineers. 

Sources of Additional 
information 

Information about training or work 
opportunities in this trade is vailahle 
from local offices of State employ-
ment services, locals of the Interna-
tional Brotherhood of Firemen and 
Oilers, locals of the International 
Union of Operating- Engineers, and 
from State and local licensing agen-
cies. 

Specific questions about the na-
ture of the occupation, training, and 
employment opportunities may he 
referred to. 



National Association of Power Engineers, Inc , 
176 West Adams St , Chicago, III 60603 

Internatiônal Union of Operating Engineerí, 
1125 17th St NW , Washington, D.C
2(X)36 

For information concerning reel- • 
procity of boiler tenders' licenses 

among various cities and States, con-

tact: 

National Institute for Uniform Licensing of 
Power Engineers, 176 West Adams St , 
Suite 191 I, Chicago, III 60603 

Electroplaters dip aircraft wing pivot in plating solution. 

ELECTROPLATERS 

(D.O.T. 500.380 and .78 I , through 

.886) 

Nature of the Work 

Electroplating is a commonly used 

manufacturing process that gives 

metal or plastic articles a protective 

surface or an attractive appearance. 

Products that are electroplated in-

clude items as different as automo-

bile bumpers, silverware, costume 

jewelry, and jet engine parts. In all 

cases, however, the object being plat-

ed is connected to one end of an 

electric circuit and placed in an ap-

propriate solution. The other end of 

the electric circuit is connected to 

the plating material. By controlling 

the amount of electricity that flows 

from the plating material through the 

solution and to the object being plat-

ed, electroplaters control the amount 

of chromium, nickel, silver, or other 

metal that is applied to the final 

product. 

Prior to electroplating any object, 

electroplaters study the job specifica-

tions which indicate the parts of the 

objects to be plated, the type of plat-

ing metal to be applied, and the de-

sired thickness of the plating. Follow-

ing these specifications, they prepare 

the pla(ing solution by carefully add-

ing the proper amounts and types of 

chemicals. 

In preparing an article for electro-

plating, platers may first cover parts 

of it with lacquer, rubber, or tape to 

keep these parts from being exposed 

to the plating solution. They then ei-

ther scour the article or dip it into a 

cleaning bath to remove dirt and 

grease before putting it into the solu-

tion. 

Electroplaters must carefully in-
spect their work for defects such as 

minute pits and nodules. They may 
use a magnifying glass to examine the 

surface and micrometers and calipers 

to check the plating thickness. 
Skill requirements and work per-

formed vary by type of shop. All-
round platers in small. shops analyze 

solutions, do a great variety of plat-

ing, calculate the time and current 
needed for various types of plating, 

and perform other technical duties. 
They also may order chemicals and 

other supplies for their work. Platers 

in larger shops usually carry out 

more specialized assignments that re-

quire less extensive knowledge. 

Places of Employment 

About 36,000 people worked as 

electroplaters in 1976. About half of 

them worked in shops that special-

ized in metal plating and polishing 

for manufacturing firms and other 

customers. Virtually all of the re-

maining platers worked in plants that 

manufactured plumbing fixtures, 

cooking utensils, household appli-

ances, electronic components, motor 

vehicles, and other metal products. 

The Federal Government employed 

a few, platers for maintenance pur-

poses at a number of military and 

civilian installations. 

Electroplaters work in almost ev-

ery part of the country, although 

most work in the Northeast and Mid-

west, near the centers of the metal-

working industry. Large numbers of 

electroplaters work in Los Angeles, 



San .Francisco. Chicago, New York, 
Detroit, Cleveland, Providence, and 
Newark. 

Training, Other Qualifications, 

and Advancement 

Most electroplaters learn the trade 
on the job by helping experienced 
platers. It usually takes at least 3 

years to become an all-round plater. 
Platers in large shops usually are not 
required to leave an all-round knowl-

edge of plating, and can learn their 
jobs in much less time. However, 

workers who receive such limited 
training generally have difficulty in 
transferring to shops doing electro-

plating with metals outside their spe-
cialty. 

A small proportion of electroplat-

ers receive all-round training by 
working 3 or 4 years as an appren-

tice. Apprenticeship programs com-
bine on-the-job .training and related 

classroom instruction in the proper-

ties of metals, chemistry, and elec-
tricity as applied to plating. Appren-

tices do progressively more difficult 
work as their skill and knowledge in-

crease. By the third year, they deter-

mine cleaning methods, do plating 
without supervision, make solutions, 

examine plating results, and direct 
helpers. Qualified platers may be-

come supervisors. Some electroplat-

ers who understand the chemical 
processes of electroplating and the 

chemical characteristics of metals, 
and who have an outgoing personal-

ity, may become sales representa-

tives for metal products wholesalers 
or manufacturers. Electroplaters 

with the necessary capital may go 
into business for themselves. 

A few people take a I - or 2-year 
electroplating course in a junior col-
lege, technical institute, or vocation-

al high school. , In addition, many 
branches of the American Electro-

platers Society give basic courses in 
electroplating. Persons who wish to 
become electroplaters will find high 

school or vocational school courses 
in chemistry, electricity, physics, 

mathematics, and blueprint reading 
helpful. 

Employment Outlook 

Employment of electroplaters is 
expected to grow more slowly than 

the average for all occupations 

through the mid- 1980's. Besides em-
ployment growth, other openings will 
result from the need to replace expe-
rienced workers who retire, die, or 

leave the occupation for other rea-
sons. Opportunities are expected to 
be favorable for individuals who 
want jobs as electroplaters. 

Expansion of the metalworking in-

dustries and the electroplating of a 
broadening group of metals and plas-
tics are expected to increase the need 

for electroplaters. However, employ-
ment growth will be somewhat re-

stricted by the increasing application 
of automated plating equipment and 
water effluent standards established 
by the Environmental Protection 
Agency. Such standards will require 

plants to install equipment with addi-

tional water pollution controls to 
prevent pollution of streams and wa-
ters. This new non-polluting plating 

equipment will increase cost of elec-
troplating and thus will reduce the 

demand for electroplated products 
and electroplaters. 

Earnings and Working 
Conditions 

Hourly wage rates for electroplat-
ers ranged from $2.75 to $9.80 in 

1976, according to the limited infor-

mation available. During apprentice-
ship or on-the-job training, a work-

er's wage rate starts at about 60 to 70 
percent of an experienced worker's 

rate and progresses to the full rate by 
the end of the training period. Elec-

troplaters normally receive premium 
pay for working night shifts. 

Occupational hazards associated 

with plating work include burns from 
splashing acids and inhalation of 

toxic fumes. Humidity and odor also 
are problems in electroplating plants. 
However, most plants have ventila-

tion systems and other safety devices 
that have reduced occupational haz-
ards.. Protective clothing and hoots 
provide additional protection. Elec-

troplaters are on their feet most of 

their workday and do much reaching, 
lifting, bending and carrying. Gener-

ally, mechanical devices are used for 
lifting, but at times the worker must 
lift and carry objects weighing up to 

100 pounds. 

Some platers are members of the 
Metal Polishers, Buffers, Platers and 

Helpers International Union. Other 

platers have been organized by the 
International Union, United Auto-
mobile, Aerospace and Agricultural 
Implement Workers of America, and 

the International Association of Ma-
chinists and Aerospace Workers. 

Sources of Additional 
Information 

Information on the availability of 
apprenticeships or on-the-job train-
ing may be obtained from State em-
ployment offices and local union of-
fices. Training opportunities may 

also be located by contacting manu-

facturing plants and job shops that do 
electroplating. 

For more specific information 
about job opportunities and training, 

write to: 

American Electroplaters Society. Inc. , 1201 

Lousiana Avenue Winter Park, Florida 

23609 

National Association of Metal Finishers, 22 

South Park, Montclair, N 1 07042 

INDUSTRIAL MACHINERY 
REPAIRERS 

(D.O.T. 626. Through 631.) 

Nature of the Work 

When a machine breaks down in a 
plant or factory, not only is the ma-

chine idle, but raw materials and hu-
man resources are wasted. h is the 

industrial machinery repairer's job to 
prevent these costly breakdowns and 
to make repairs as quickly as possi-

ble. 
Industrial machinery repairers— 

often called maintenance mechan-
ics—spend much time doing preven-
tive maintenance. This includes 

keeping machines well oiled and 
greased, and periodically cleaning 

parts. The repairer regularly inspects 
machinery and checks performance. 
Tools such as micrometers, calipers, 

and, depth gauges are used to mea-
sure and align all parts. For example, 

on sewing machines in the apparel 
industry, treadles may need adjust-

ment and gears and hearings may 
have to he aligned. By keeping com-

plete and up-to-date records, me-
chanics can anticipate trouble and 

hopefully service machinery before 



the factory's production is interrupt-
ed. 

When repairs become necessary, 
the maintenance mechanic must first 
locate the specific cause of the prob-
lem. Thisvchallenge requires knowl-
edge reinforced by instinct. For ex-
ample, after hearing a vibration from 
a machine, the mechanic must de-
cide whether it is due to worn belts, 
weak motor bearings, or any number 
of other possibilities. Repairers often 
follow blueprints and engineering 
specifications in maintaining and fix-
ing equipment. 

After correctly diagnosing the 
problem, the maintenance mechanic 
disassembles, and then repairs or re-
places the necessary parts. Hand and 
power tools usually are needed. The 
repairer may use a screwdriver and a 
wrench to take the door off an oven 
or a crane to lift, a printing press off 
the ground. Electt'gnic testing equip-
ment often is included in the me-
chanic's tools. Repairers use catalogs 
to order replacements for broken or 
defective parts. When parts are not 
readily available, or when a machine 
must be quickly returned to produc-
tion, repairers may sketch a part that 
can be fabricated by the plant's ma-
chine shop. 

The repairer reassembles and tests 
each piece of equipment after it has 
been serviced, for once it is back in 
operation, the machine is expected 
to work as if it were new. 

Many of the industrial machinery 
repairer's duties, especially preven-
tive maintenance, also are performed 
by millwrights. (See statement on 
millwrights elsewhere in the Hand-
book . ) 

Industrial machinery repairers need agility. 

Places of Employment 

Industrial machinery repairers 
,work in almost every industry 'that 

' uses large amounts of machinery. 
Many of the 320.000 repairers em-
ployed in 1976 worked in the follow-
ing manufacturingindustries: food 
products, primary metals, machin-
ery, chemicals, fabricated metal 
products, transportation equipment, 
paper, and rubber. 

Because industrial machinery re-
pairers work in a wide variety of 
plants, they are employed in every 
section of the country Employment 

is concentrated, however, in heavily 
industrialized areas. 

Training, Other Qualifications 
and Advancement , 

Most workers who become indus-
trial machinery repairers start as
helpers and pick up the skills of the 
trade informally, through several 
years of experience. Others learn the 
trade through formal apprenticeship 
programs. Apprenticeship training 
usually lasts 4 years and consists of
both on-the-job training and related 
classroom (or correspondence
school) instruction in subjects such
as shop mathematics, blueprint read-
ing, welding, and safety. Upgrade ex-
aminations may be administered pe-
riodically to determine the repairer's 
ability to maintain more advanced 
machinery. Some repairers are pro-
moted to machinists or tool and die 
makers. A few become master me-
chanics. 

Mechanical aptitude and manual 
dexterity are important qualifications 
for workers in this trade. Good phys-
ical condition and agility also are 
necessary because repairers some-
times have to lift heavy objects or do 
considerable climbing to reach 
equipment located high above the 
floor. 

High school courses in mechanical 
drawing, mathematics, and blueprint 
reading are recommended for those 
interested in entering this trade. 

Employment Outlook 

Employment of industrial machin-
ery repairers is expected to increase 
much faster than the average for all 
occupations through the mid-1980's. 
In addition to jobs from employment 
growth, many openings will result 
from the need to replace experienced 
repairers who retire, die, or transfer 
to other occupations. 
. More repairers will be needed to 
take care of the growing amount of 
machinery used in manufacturing, 
coal mining, oil exploration, and oth-
er industries. In addition, as machin-
ery becomes more complex, repair 
work and preventive maintenance 
will become more essential. 

Earnings and Working 
Conditions 

According to a survey of metropol-
itan areas, hourly wages for industrial 
machinery repairers averaged $6.47 
in 1976—one-third higher than the 
average for all nonsupervisory work-
ers in private industry, except farm-



ing. Average hourly earnings of in-
dustrial machinery repairers in 12 
areas that represent various regions 
of the country are shown in the fol-
lowing tabulation: 

Area Hourly rate

Detroit S7 66 

Indianapolis 7.18 

Baltimore 7 13 

Chicago 689 

Houston 6.80 

Ncw York 633 

Cincinnati 627 

Minneapolis --St Paul 6.24 

St. Louis 6.19 

New Orleans... 5 71 

Worcester, Mass. 559 

Greenville—Spartanburg, S C 4 76

Industrial machinery repairers usu-
ally are not affected k y seasonal 
changes in production. Dpring slack 
periods when some plantworkers are 
laid off, repairers often are retained 
to do major overhaul jobs. 

Industrial machinery repairers may 
be called to the plant during off-fluty 
hours, especially in emergencies. 
Thus they may have to work nights 
and weekends, depending on the 

-maintenance necessary. 
Repairers may work in stooped or 

cramped positions, to reach the un-
derside of a generator, for example. 
They also may find it necessary to 
work from the top of ladders when 
repairing a large machine. These 
workers are subject to common shop 
injuries such as cuts and bruises. 
Goggles, metal-tip shoes, safety hel-
mets, and other protective devices 
help prevent injuries. 

Labor unions to which most indus-
trial machinery repairers belong in-
clude the United Steelworkers of 
America; the International Union, 
United Automobile, Aerospace and 
Agricultural Implement Workers of 
America; the International Associ-
ation of Machinists and Aerospace 
Workers; and the International 
Union of Electrical, Radio and Ma-
chine Workers. 

Sources of Additional 
Information

Information about employmeht 
and apprenticeship opportunities in 

this field may be available from local 
offices of the State employment ser-
vice or the following organizations: 

International Union. United Automobile. 

, Aerospace, and Agricultural Implement 

Workers of America, 5000 East Jefferson 

Ave., Detroit. Mich. 48214. 

International Union of Electrical, Radio, and 

Machine Workers, 1126.16th St. NW., 

Washington, D.C. 20036. 

Inspectors use a variety of instruments to test product quality. 

INSPECTORS 
(MANUFACTURING) 

Nature of the Work 

Most products—including the 
things we eat, drink, wear, and ride 
in—are checked by inspectors some-
time during the manufacturing pro-
cess to make sure they are of the 
desired quality. Inspectors also 
check the quality of the raw materi-

als and parts that make up finished 
goods. 

A variety of methods are used to 
make certain that products meet 
specifications. Inspectors may taste-

test a soft drink or examine a jacket 
for flaws, imperfections, or defects. 
They may use tools such as microm-
eters, protractors, gauges, and mag-
nifying glasses to make sure that air-
planes are assembled properly. 
Inspectors frequently make simple 
calculations to measure parts and ex-
amine work orders or blueprints to 
verify that products conform to stan-
dards. 

Semiskilled inspectors usually 
work under close supervision, where-
as skilled inspectors generally have 
more responsibility and less supervi-
sion. For example, skilled inspectors 
usually have authority to accept or 
reject most products, and often ana-
lyze the reasons for faulty construc-
tion and recommend corrective ac-
tion. Skilled inspectors also may 



know how to .n.se a wider variety 6f 
complex testing instruments. 

Some inspectors make minor re-
pairs and adjustments, such as filing a 
rough edge or tightening a holt, and 
grade• products for quality. In many 
plants. when the number of rejected 
items rises above a certain propor-
tion, inspectors notify their supervi-
sors. 

Places of Employment 

About 692,000 inspectors were 
employed in 1976. Two-thirds 
worked in plants that produced dura-
ble goods such as machinery, trans-
portation equipment, electronics 
equipment,' and furniture. Others 
worked in plants that produced 
goods such as textiles, apparel, and 
leather products. 

Inspectors worked in every part of 
the country, although they were con-
centrated in the industrialized States. 
Almost two-thirds were found in 
Ohio, New York, Michigan, Illinois, 
Pennsylvania, California, New Jer-
sey, North Carolina, and Indiana. 

Training, Other Qualifications, 
and Advancement 

Inspectors generally are trained on 
the job for a brief period —from a few 
hours or days to several months, de-
pending upon the skill required. 

Employers look for applicants who 
have good health and eyesight-with 
or without glasses—and who can fol-
low directions and concentrate on 
details. Applicants should be able to 
get along with people since inspec-
tors occasionally work as part of a 
team. A few large companies give 
preemployment tests to check skills 
such as the ability to work with num-
bers. Some employers may hire ap-
plicants who do not have a high 
school diploma hut who have qualify-
ing aptitudes or related experience. 
Other employers prefer experienced 
workers for inspection jobs. Many in-
spectors acquire the necessary skills 
and experience by working at various 
production line jobs, especially as-
sembling. 

Some semiskilled inspectors--par-
ticularly in metalworking indus-
tries—who take courses, such as 
blueprint reading and shop mathe-

matics, may advance to skilled in-
spectors. After acquiring sufficient 
experience and kno vledge, a few be-
come quality control technicians or 
supervisors. 

Employment Outlook 

Employment of inspectors is ex-
pected to increase faster than the av-
erage for all occupations through the 
mid-1980's, with thousands of open-
ings each year. As population and 
personal incomes grow, most manu-
facturing industries are expected to 
increase their output, and thu3 em-
ployment in the long run. This busi-
ness growth will create a need for 
more industrial machinery and 
equipment. Additionally, the grow-
ing complexity of manufactured 
products should result in a need for 
more inspectors. Many openings will 
result as workers retire, die, or trans-
fer to other occupations. 

Inspectors seeking jobs in compa-
nies that produce durable goods, 
which are particularly sensitive to 
changes in business conditions, may 
find jobs scarce in some years, plenti-
ful in others. 

Earnings and Working 
" Conditions 

Wages for inspectors ranged from 
$2.70 to $7.02 an hou; in 1976, ac-
cording to information from a limited 
number of union contracts. Most in-
spectors covered by these contracts 
earned between $3.50 and $5.50 an 
hour. 

Working conditions vary consider-
ably for inspectors. For example, 
some have Well lighted, air-condi-
tioned workplaces in an aircraft or 
missile plant; others, who work on 
the production floor of a machinery 
or metal fabricating plant, often are 

 exposed to high temperatures, oil, 
grease, and noise. 

Many inspectors are members of 
labor unions, including the Interna-
tional Union, United Automobile, 
Aerospace and Agricultural Imple-
ment Workers of America; the Inter-
natiánal Association of Machinists 
and Aerospace Workers; the Interna-
tional Union of Electrical. Radio and 
Machine Workers; the International 
Brotherhood of Electrical Workers; 

United Steelworkers; and the Allied 
Industrial Workers of America. 

Sources of Additional 
Information 

Information about employment 
opportunities in this field may be 
available from State employment ser-
vice offices.• 

The American Society for Quality 
Control certifies quality technicians. 
They also publish a careers booklet 
called "Careers, in the QualitySci-
ences," which describes the occupa-
tion of inspector and includes infor-
mation on quality engineering and 
management careers as well. For in-
formation about the test required for 
certification, or for a free copy of the 
booklet, write to: 

American Society for Quality Control, 161 

West Wisconsin Ave., Milwaukee, Wis. 

53203 

MAINTENANCE 
ELECTRICIANS 

(D.O.T. 825.281 and 829.281) 

Nature of the Work 

Maintenance electricians keep 
lighting systems, transformers, gener-
ators, and other electrical equipment
in good working order. They also 

may install new electrical equipment. 
Duties vary greatly, depending on 

where the electrician is employed. 
Electricians who work in large facto-
ries may repair particular items such 
as motors and welding machines. 
Those in office buildings and small 
plants usually fix all kinds of electri-
cal equipment. Regardless of loca-
tion, electricians spend much of their 
time doing preventive mainte-
nance—periodic inspection of equip-
ment to locate and correct defects 
before breakdowns occur. When 
trouble occurs, they must find the 
cause and make repairs quickly to 
prevent costly production losses. In 
emergencies; they_ advise manage-
ment whether continued operation of 
equipment would be hazardous. 

Maintenance electricians make re-
pairs by replacing items such as a 



fuse, switch, or wire. When replacing 
a wire, they first make sure the power 
is off. Workers then pull the'old wire 
from the conduit (a pipe or tube) and 
pull the new wire through to replace 
the old. Once the new wire is con-
nected, they test tomake sure the 

circuit is complete and functioning 
properly. 

Maintenance electricians some-
times work from blueprints, wiring 
diagrams, or other specifications. 
They use meters and other testing 
devices to locate faulty equipment. 

To make repairs they 'use pliers, 
screwdrivers, wirecutters, drills, and 
other tools. 

More than halfof all maintenance electricians work In manufacturing Industries. 

Places of Employment 

An estimated 300,000 mainte-
nance electricians -were employed in 
1976. More than half of them 
worked in manufacturing industries; 
large numbers worked in plants that 
make automobiles, machinery, 
chemicals, 'aluminum, and iron and 
steel. Many maintenance electricians 
also ware employed by public utili-
ties, mines, railroads, and by Federal, 
State, and local governments. 

Maintenance electricians are em-
ployed in every State. Large numbers 
work in heavily industrialized States 
such as California, New York, Penn-
sylvania, Illinois, and Ohio. 

Training, Other Qualifications, 
and Advancement 

Most maintenance electricians 
learn their trade on the job or 
through formal apprenticeship pro-
grams. A relatively small number 
learn the trade in the Armed Forces. 
Training authorities generally agree 
that apprenticeship gives trainees 
more thorough knowledge of the 
trade and improved job opportunities 
during their working life. Because 
the training is comprehensive, people 
who complete apprenticeship pro-
grams may qualify either as ntainte-
nance or construction electricians. 

Apprenticeship usually lasts 4 
years, and consists .of on-the-job 
training and related classroom in-
struction in subjects such as mathe-
matics, electrical and electronic the-
ory, and blueprint reading. Training 
may include motor repair, wire splic-
ing, installation and repair of elec-
tronic controls and circuits, and 
welding and brazing. 

Although apprenticeship is the 
preferred method of training, many 
people learn the trade informally on 
the job by serving as helpers to 
skilled maintenance electricians. 
Helpers begin by doing simple jobs 
such as replacing fuses or switches 
and, with experience, advance to 
more complicated jobs such as splic-
ing and connecting wires. They even-
tually get enough experience to qual-



ify as electricians. This method of 
learning the trade, however, may 
take more than 4 years. 

. Persons interested in becoming 
maintenance electricians can obtain 
a good background by taking high 
school or vocational school courses 
in electricity, electronics, algebra, 
mechanical drawing, shop, and sci-
ence. To qualify for an apprentice-
ship program, an applicant must he 
at least I K years old and usually must 
be a high school or vocational school 
graduate with I year of algebra. 

Although physical strength is not 
essential, manual dexterity, agility, 
and good health are important. Good 
color vision is necessary because 
electrical wires frequently are identi-
fied by color. 

All maintenance electricians 
should he familiar with the National 
Electric Code and local building 
codes. Many cities and counties re-
quire, maintenance electricians to be 
licensed. Electricians can get a li-
cense by passing an examination that 
tests their knowledge of electrical 
theory and its application. 

Some maintenance electricians be-
come 'supervisors. Occasionally, they 
advance to jobs such as plant electri-
cal superintendent or plant mainte-
nance superintendent. 

Employment Outlook 

Employment of maintenance elec-
tricians is expected to increase about 
as fast as the average for all occupa-
tions through the mid-I9S0's. , This 
growth will stem from increased use 
of electrical and electronic equip-
ment by industry. In addition to the 
jobs from employment growth, a few 
thousand openings will arise each 
year to replace experienced electri-
cians who retire, die, or transfer to 
other occupations. 

Growth in the number of job open-
ings is expected to he fairly steady in 
the years ahead since the demand'for 
maintenance electricians is not very 
sensitive to ups and downs in the 
economy. At times when construc-
tion activity is depressed. however, 
beginners may face competition for 
job openings because some unem-
ployed construction electricians, ap-
ply for these openings. 

Earnings and Working 
Conditions 

Earnings of maintenance electri-
cians compare favorably with those 
of other skilled workers. In 1976, 
based on a survey of metropolitan 
areas, maintenance electricians aver-
aged about $6.95 an hour, ranging 
from $4.84' in Greenville, S.C., to 
$K.02 in Indianapolis. Bycompari-
son, all production and nonsupervi-
spry workers in private industry, ex-
cept farming, averaged $4.K7. 

Apprentices start at about 60 per-
cent of the skilled electrician's hour-
ly pay rate and receive increases ev-
ery 6 months. 

Quring a single day, an electrician 
may repair equipment both in a 
clean, air-conditioned office and on a 
factory floor, surrounded by the 
noise, oil, and grease of machinery. 
Electricians often climb ladders or
work on scaffolds in awkward or 
cramped positions. 

Because maintenance electricians 
work near high-voltaBe industrial 
equipment, they must he alert and 
accurate. Errors in wiring installa-
tions could endanger both the elec-
trician and other employees. Safety 
principles, which are a part of all 
electrician training programs, have 
reduced the frequency of accidents. 
Electricians are taught to use protec-
tive equipment and clothing, to re-
spect the destructive potential of 
electricity, and to fight small electri-
cal fires. 

Among unions organizing mainte-
nance electricians are the Interna-
tional Brotherhood of Electrical 
Workers; the International Union of 
Electrical, Radio and Machine 
Workers; the International Associ-
ation of Machinists and Aerospace 
Workers; the International Union, 
United Automobile, Aerospace and 
Agricultural Implement Workers of 
America (Ind.); and the United 
Steelworkers of America. 

Sources of Additonal 
Information 

Information about apprenticeships.. 
or other work opportunities in the 
traae is available from local firms 
that employ maintenance electri-
cians, and from local union-manage-

ment apprenticeship committees. In 
addition, the local office of the State 
employment service may provide in-
formation about training Opportuni-
ties. Some State employment service 
offices screen applicants and give ap-
titude tests. 

MILLWRIGHTS 

( D . 638'.2K 1 ) 

Nature of the Work 

With the coming of the Industrial 
Revolution, machines replaced many 
handcrafted items and new and big-
ger factories became necessary. The 
textile industry in England was one of 
the first to use machinery to mass 
produce its goods. The workers who 
planned and built these textile mills, 
and set up the equipment that was 
needed, were called millwrights. The 
occupation gradually expanded to 
other factories, and today the mill-
wright installs all types yf machinery 
in almost every industry. 

The millwright is a skilled craft-
worker who may perform any or all 
of the tasks involved in preparing 
machinéry for use in a plant. This 
often includes construction of con-
crete foundations or wooden plat-
forms on which heavy machines are 
mounted. As they cithet personally 
prepare or supervise the construction 
of these structures, millwrights must 
know how to read blueprints and 
work with various building materials. 

Millwrights also may have to dis-
mantle existing equipment, for in-
stance when it becomes obsolete or 
to make better. use of factory space. 
Wrenches, hammers, pliers, metal 
cutting torches, and other hand and 
power tools are used to loosen and 
disassemble parts. 

To aid in moving machinery, the 
millwright may use any number of 
rigging devices. For example, to in-
stall a new oven in a food processing 
plant, millwrights may use a hoist or 
a small crane to moue the oven from 
the truck on which it arrived to, a 
conveyrir which would carry it into 
the plant. Then it may he lifted, with 
the aid of a crowbar for leverage, 



unto a dolly and taken to a founda-
tion for proper positioning. 

In assembling machinery, mill-
wrights fit hearings, align gears and 
whorls, attach motors and connect
belts to prepare a machine for use 
Mounting and assembling a piece of 
equipment requires tools similar to 
those used in the dismantling pro-
cess When precision leveling is nec-
essary. many measuring devices must 
he used To set up automatic pin-
setting equipment in a howling alley, 
for example, plumb hops—or weights 
which determine perpendicularity --
must he attached. Millwrights also 
use squares to test right angles and 
calipers to measure diameter and 
thickness. 

Many of the millwright's duties 
also are performed by industrial ma-
chinery repairers. (See the statement 
on industrial machinery repairers 
elsewhere in the Handbook.) This in-
cludes preventative maintenance, 
such as keeping machinery regularly 
oiled and greased, and fixing or re-
placing worn parts. 

Millwrights employed by contract 
installation and construction compa-
nies do a variety of installation, work. 
Those employed in factories usually 
specialize in installing the particular 
types of machinery used by their em-
ployers. They also may • maintain 
plant equipment such as conveyors 
and cranes. 

Apprenticeship programs for millwrights generally Isst 4 years. 

Places of Employment 

Most of the estimated 96,000 mill-
wrights employed in 1976 worked for 
manufacturing companies; the ma-
jority were in transportation equip-
ment, metal, paper, lumber, and 
chemical products industries. Others 
worked for contractors in the con-
struction industry. Machinery manu-
facturers employed a small number 
to install equipment in customers' 
plants. 

Millwrights work in every State. 
However, employment is concentrat-
ed in heavily industrialized areas 
such as Detroit, Pittsburgh, Cleve-
land, Buffalo, and the Chicago-Gary 
area. 

Training, Other Qualifications, 
and Advancement 

Some millwrights start as helpers
to skilled workers and learn the trade 

informally on the job. This process 

generally takes 6 to 8 years..Others 

learn through formal apprenticeship 

programs which last 4 years. Appren-

ticeship programs include training in 
dismantling, moving, erecting, and 
repairing machinery. Helpers also 

may work with concrete and receive 

instruction in related skills such as 

carpentry, welding, and sheet-metal 

work. Classroom instruction is given 
in shop mathematics, blueprint read-
ing, hydraulics, electricity, and safe-

ty. 
Applicants for apprentice or 

helper jobs must he at least 17 years 
old. Some employers prefer to hire 

high school or vocational school 

graduates. Courses in science, 
mathematics, mechanical drawing, 

and machine shop practice are use-
ful. Because millwrights often put to-

gether and take apart complicated 

machinery, mechanical aptitude is 

important. Strength and ability also 

are important, because the work re-

quires a considerable amount of lift-
ing and climbing. 

Employment Outlook 

Employment of millwrights is ex-
pected to increase about as fast as 
the 'average for all occupations 
through the mid-1980's. Employ-
ment will increase as new plants are 
built, as existing plant layouts are im-
proved, and as increasingly complex 
machinery is installed and main-
tained. Besides job openings from 
employment growth, thousands of 
openings will arise annually as expe-
rienced millwrights retire, die, or 
transfer to other occupations. 

Earnings and Working 
Conditions 

According to a survey of metropol-
itan areas, hourly wages for mill-
wrights averaged $7.25 in 1976— 
more than one-third higher than the 

average wage for all nonsupervisory 



workers in private industry, except 
farming. Earnings for millwrights in 
I I areas that represent various re-
gions of the country appear in'the 
accompanying tabulation: 

Area Hourly rare 

Indianapolis $7 HI 

Detroit 7.63 

Houston 1.33 
Baltimore 710 

Cincinnati 7.2 1 

Chicago 6.99 

St. Louis 6.90 

Minneapolis—St. Paul 6.75 

New York 6.68 

New Orleans 6.11 

Millwrights employed by factories 
'ordinarily work year round. Those 
employed by construction companies 
and companies that manufacture and 
install machinery may experience pe-
riods of unemployment; however, 
they usually are compensated with a 
higher hourly wage rate. Frequently 
these millwrights must travel. 

The work of millwrights involves 
some hazards. For example, there is 
the danger of being struck by falling 
objects or machinery that is being 
moved. There also is the danger of 
falling from high workplaces, for 
millwrights must often climb up 
walkways and platforms to install 
equipment. In addition, millwrights 
are subject to usual shop hazards 
such as cuts and bruises. Accidents 
have been reduced by the use of 
protective devices such as safety 
belts and hats. 

Most millwrights belong to labor 
unions, among which are the Interna-
tional Association of Machinists and 
Aerospace Workers; United Brother-
hood of Carpenters and Joiners of 
America (construction millwrights); 
United Steelworkers of America; In-
ternational Union, United Automo-
bile, Aerospace and Agricultural Im-
plement Workers of America; United 
Paperworkers International Union; 
the International Union of Electrical, 
Radio and Machine Workers; and 
the International Brotherhood of 
Firemen and Oilers. 

Sources of Additional 
Information 

For further information on appren-
ticeship programs, write to the Ap-

prenticeship Council of your State's 
labor department, local offices of 
your State employment service, local 
firms that employ millwrights or: 

United Brotherhood of Carpenters and Joiners 

of America, 101 Constitution Ave NW., 
Washington, D C. 2001 

POWER TRUCK 
OPERATORS 

(D.O.T. 922.883) 

Nature of the Work 

In the past, workers usually did the 
hard physical labor of moving mate-
rials and products. Today, many ma-
terials and products arc moved by 
workers who operate various types of 

power trucks.
A typical power truck has a hy-

draulic lifting mechanism and forks 
to carry a load on a wooden skid or 
pallet, or other attachments to make 
it more versatile. For example, a 
truck may have a clamp lift to move 
cartons, bales, or paper rolls, a scoop 
to lift coal, or a tow bar to pull ware-
house trailers. 

'Because the trucks are steered by 
the rear wheels and start and stop 
very quickly, operators must use care 
and skill in driving. Power trucks are 
relatively easy to operate; however,
operators usually must follow special 
procedures when using a truck at a 
plant, warehouse, or construction 
site. For example, forks must be kept 
down if the truck is driven without a 
load. If the load is too high or wide to 
see around, the operator must drive 
the truck in reverse. When loading or 
removing materials that are stacked 
on the floor or a platform, drivers 
must judge distance accurately and 
operate the truck smoothly so that no 
damage occurs to the stock. Opera-
tors also must know the lifting capac-
ity of the truck and the kinds of jobs 
it can do. 

Operators may have to keep rec-
ords of materials    moved and do some 
manual loading and unloading. They 
also may be responsible for keeping 
their trucks in good working condi-
tion by cleaning and oiling them, 

checking the water in batteries, mak-
ing simple adjustments, and report-
ing any mechanical problems. 

Places of Employment 

About 360,000 persons worked as 
power truck operators in 1976. 
About three-fourths of them worked 
in manufacturing industries. Large 
numbers were employed in plants 
that made automobiles, • machinery, 
fabricated metal products, paper, 
building materials, and iron a>td 
steel. Many power truck operators 
also were employed in warehouses, 
depots, freight and marine terminals, 
and mines. 

Power truck operators are em-
ployed in all parts of the country. 
Although some are employed in 
small towns, most work in heavily 
populated areas where large factories 
are located. 

Training, Other Qualifications, 
and Advancement 

Power truck operators train on the 
 job. Most workers can learn to oper-
ate a power truck in a few days. It 
takes several weeks, however, to 
learn the layout of the plant, the rules 
for operating a truck in the plant, and 
the most efficient way of handling 
 materials. 

Many companies have training 
programs that include classroom in-
struction and practice with the power 
truck. In the classes, trainees learn 
how the vehicle and its lift operate, 
proper methods of transporting ma-
terials, simple maintenance proce-
dures, and safe driving rules. The 
programs stress practice with the 
power trucks. Trainees even may be 
required to operate them on an ob-
stacle course. Training programs last 
I to 5 days. Because power trucks 
are becoming more versatile and ex-
pensive, firms are expected to place 
greater emphasis on training pro-
grams to increase the skills of their 
operators in order to avoid damage 
io trucks and materials from acci-
dents. 

Employers seek applicants who 
have average manual dexterity, 
strength, and stamina because opera-
tors must get on and off the truck 
frequently and occasionally load and , 



unload material.,Good eyesight, in-
cluding good depth preception, is re 
quired to pick up, move, and deposit 
loads with the power truck. Large 
companies generally require appli
cants to pass a Physical examination. 
Some mechanical ability is helpful 
because operators often are required 
to perform minor maintenance oft 
their power trucks. 

Opportunities for adv' ñcement 
are limited. A few operators may 
become supervisors. 

Power truck operators are employed in many industries. 

Employment Outlook 

Employment of power truck op-
erators is expected to increase about 
as"fast as the average for all occupa-
tions through the mid-1980's. In ad-
dition to jobs resulting'from employ-
ment'growth, many operators will be 
needed to replace those who retire, 
die, or transfer to other occupations. 

More goods will be manufactured 
as the population grows and our stan-
dard of living rises, and more power 
truck operators will he needed to 
move these goods and the. materials 
used to produce them. The need for 
operators also will-increase as more 
firms use power trucks in place of 
hand labor to move materials. The 
number of jobs available annually 
will vary, because the occupation is 
sensitive to changes in the demand 
for manufactured goods.  

Earnings and Working 
Conditions 

In 1976, power truck operators it1 
manufacturing earned an average .of 
$5.30 an hour, slightly above the 
average for nonsupervisory workers 
in private industry, exirept farming. 
Earpings of operators varied slightly 
by region and by industry. 

Power truck operators are subject 
to hazards such as collisions and fall-
ing objects. They may óperate their 
trucks outdoors where they are ex 
posed to all kinds of-weather. Some 
operators transport loose material .
that is dirty or dusty. 

A trend toward quieter, more con-
fortable, and better handling trucks 
and.emphasis on training in safe op-
eration have improved working con-
ditions. For example, all rider type 
power trucks now have overhead 
guards and many which are used out-
doors are equipped with all-weather 
cabs. Also, the increasing use of the 
relatively noiseless and pollutant-free 
battery-powered trucks is doing 
much to improve the comfort of the 
operator. Moving materials through-
out a plant also is likely to be less 
routine and boring than many other 
production jobs. 

Sources of Additional 
information 

Information on work opportunities 
for power truck • óperators may he

available from the local office of the
State employment service. 

Most paint is applied with spray guns.

PRODUCTION PAINTERS 

Nature of the Work 

Almost every metal or wood prod-
uct manufactured gets a coating of 
paint or other finish before it leaves 
the factory. Automobiles, fdr exam-

ple, usually receive rust preventative, 
primer, and paint totaling at least .10 
coats. Even, pencils ate dipped in 
paint several times before they are 
packed into boxes. 

The workers who apply the var-
nish, lacquer:'paint, and other finish-
es used in factories are called pro-
duction painters. Because they 
generally work on assembly lines, 
production painters' skillsare differ-
ent from those of painters who repair 
damaged cars in body shops and 
from those who paint newly con-
structed buildings. (Information on 
these painters can bé found in sepa-
rate statements elsewhere in the 
Handbook.) The majority of produc-

. tion painters use sprayguns to apply 
finishes; while the rest operate auto-
 matic painting machinery, such as 
spraying machines, dipping tanks, 
 and tumbling barrels. Since painters 
may spray hundreds of identical 
items a day, the work may become 
repetitious. 

Painters mix the paint at the begin-
ning-of the process. They, first figure 
areas to be covered, and then follow 
directions to blend paint to its cor-
rect'color and thickness. These steps 
require, simple arithmetic involving 
decimals and fractions. Viscosity me-



ters are used to make sure the paint is 
the right consistency, for if it is too 
thick or too thin, the paint has to he 
mixed over Pressure of the spray gun 
nozzles and spray pattern controls 
also must he adjusted properly to en-
sure that the paint is evenly applied. 

Besides spraying, painters arc re-
sponsible for other duties on the pro-
duction line. If an object is to he mul-
ti-colored, masking tape must he 
applied to keep colors from overlap-
ping. Production painters who oper-
ate machinery set up the painting 
equipment at the beginning of the 
shift anti are responsible for keeping 
it running. Other machines used in 
the painting process may also he op-
erated by the.painters. For example, 
washing tanks are used to clean items 
prior to painting and baking ovens 
dry the painted articles. At the end of 
the shift, painters must clean spray 
guns and other equipment used, such 
as mixing paddles or gauges which 
check paint consistency. 

An increasing number of produc-
tion linos use automatic painting ma-
chinery. Here, production painters 
are necessary to check for imperfec-
tions and to paint parts of an article 
that the machine misses. For exam-
ple, some modern applicators cannot 
paint inside surfaces, such as the in-
terror of a bucket. Painters use spray 
guns to paint these areas. As produc-
tion lines become more automated, 
painters must learn to handle all 
types of modern painting machinery, 
such as electrostatic applicators and 
powder-type painting systems. 

Places of Employment 

About 104,000 production paint-
ers were employed in, 197.0. About 
two-thirds of the tofál worked in 
plants that made automobiles, ma-
chinery, furniture and other wood 
products, or manufactured metal 
products such as cans, tinware, and 
handtools. Although prodgction 
painters are scattered geogratihical-
ly, large numbers are employed in 
industrialized States. A fourth of all 
furniture painters were employed in 
North Carolina and Pennsylvania, 
while one-third of all automobile 
painters worked   in Michigan--over 
half of these in Detroit. Over a quar-
ter of the painters employed by corn-

panics making machinery and metal 
products worked in Ohio and Illinois. 

Training, Other Qualifications, 
and Advancement 

Because no formal apprenticeship 
or training program exists, new pro-
duction painters acquire their skills 
on the job. Inexperienced workers 
often start off loading and unloading 
items from conveyor lines. After 
they become familiar with the pro-
duction process and as openings 
arise, they may he taught new paint-
ing skills. They usually learn the 
work by watching and helping expe-
rienced painters. Training varies 
from a few days to several months, 
Some modern painting processes, 
such as those used to apply powdered 
coatings, demand more skill than 
others and thus a correspondingly 
longer training period. As painters 
gain experience they can advance to 
higher skill categories, assume more 
responsibility, and receive higher 
wages.

Production painters usually have 
to stand for long periods of time to 
do their job. Although they seldom 
have to lift heavy objects, the pro-
duction line nature of the job de-
mands good physical condition, since 
the painters may he exposed to fumes 
or have to bend or stoop in their 
work. For example, to paint the un-
derside or top of an object, such as a 
gar, may require reaching or crouch-
ing. Good eyesight is,an asset to dis-
tinguish colors and check that paint 
has been applied evenly. High school 
graduation is generally not required 
for entry level positions, but a diplo-
ma or its equivalent may be needed 
to advance to higher skill levels. 

Opportunities for advancement 

are limited, although a small number 
of production painters become su-
pervisors. 

Employment Outlook 

Employment of production paint-
ers is expected to increase at about 
the same rate as the average for all 
occupations through the mid-1980's. 
Many job openings also will result as 
experienced workers retire, die, or 
transfer to other occupations. 

Most manufacturing industries are 
expected to increase their output in 
the years ahead. Demand for con-
sumer products, such as automobiles 
and furniture, will increase as popu-
lation and personal income grow. 
Business growth will create a need 
for more industrial machinery and 
equipment. Employment of painters, 
however, is not expected • to keep 
pace with manufacturing output be-
cause increased .use of automatic 
painting processes and other labor-
saving innovations should raise out-
put per worker. 

Most production painters work in 
plants that produce durable goods, 
such as automobiles, where employ-
ment is particularly sensitive to 
changes in general economic and 
business conditions. Therefore, these 
painters may be subject to occasional 
layoffs. 

Earnings and Working 
Conditions 

Hourly wage rates for production 
painters ranged from $2.63 to $6.12 
in 1976, based on information-from a 
limited number of union contracts. 
Most painters covered by these con-
tracts earned between $4 and $5 per 
hour. 

Because painters are exposed to 
fumes from paint and paint-mixing 
ingredients, they may wear .masks 
which cover the nose and mouth. 
Many wear coveralls to protect their 
clothes. They also may need ear-
plugs, since noisy factory conditions 
often exist. When painting large ob-
jects, such as a car or refrigerator, 
they may have to work in awkward 
and cramped positions. 

Among unions organizing produc-
tion painters are the International 
Union, United Automobile, Aero-
space and Agricultural Implement 
Workers of America; International 
Association of Machinists and Aero-
space Workers; and the United Steel-
workers of America 

Sources of Additional 
Information 

More facts about job opportunities 
in this field may be available from 
local offil:es of the State employment 
service. General information on pro-



duction painters may he obtained 
from: 

Materials Marketing Associates, Inc , Shep-

ard-Kenning Building, 520 Pleasant, St 

Joseph, Mich 49085 

Federation of Societies for Coatings Technol-

ogy, 1315 Walnut St., Philadelphia, Pa. 

19107 

Stationary engineers operate generators and turbines. 

STATIONARY ENGINEERS 

(D.O.T. 950.782) 

Nature of the Work 

Stationary engineers operate and 

maintain the machinery that provides 

power for industry; heat and air-con-

ditioning for factories, hospitals, and 

other buildings; and light for every 
city and town. Among the equipment 

they tend and control are steam boil-

ers; diesel engines, turbines, gener-
ators, pumps, condensers, and air 

compressors. 

Stationary engineers monitor the 

various meters and gauges that are 

attached to equipment to make sure 
they are running properly, and make 

adjustments whenever necessary. On 
a steam boiler, for example, they 

check the meters and gauges that 

indicate steam pressure and the 
amount of fuel being consumed. 

Stationary engineers, or power en-
gineers as they often are called, 

check the equipment regularly to 

make sure that adequate power is 
provided without wasting fuel. They 

can control both the flow of fuel to 
the boiler and the steam pressure by 

adjusting throttles or valves. Other 
types of equipment may he regulated 

using switches or levers. 

Stationary engineers also protect 
equipment from soot and corrosion. 

Boiler water, for example, frequently 
is tested fór purity and treated with 
chemicals. 

These workers detect and identify 

any trouble that develops. They 

Watch and listen to machinery and 
routinely check the safety controls. 

Often stationary eQgineers make mi-
nor repairs, such as replacing defec-

tive valves, gaskets, or biarings. 
In a large plant, the stationary en-

gineer may be in charge of the boiler 

room, and direct the work of assist-

ant stationary engineers, turbine op-
erators, boiler tenders, and air-condi-

tioning and refrigeration mechanics. 
In a small plant, the stationary engi-

neer may be the only persoh operat-
ing and maintaining equipment. 

Places of Employment 

In 1976, 194,000 stationary engi-

neers were employed in a wide varl-
ety of places, including power sta-
tions, factories, sewage and water-
treatment plants, office and apart-

ment buildings, hotels, and hospitals. 
Federal, State, and local govern-

ments also employed large numbers 
of these workers. Usually, plants that 

operate on three shifts employ four 

to eight stationary engineers, but 
some have more. In many plants, 

only one engineer works on each 

shift. 

Because stationary engineers work 

in so many different kinds of indus-
tries, they are employed in all parts 

of the country. Although some are 
employed in small towns and in rural 

areas, most work in the more heavily 

populated areas where large industri-
al and commercial businesses are lo-

cated. 

Training. Other Qualifications, 
and Advancment 

Many stationary engineers start as 

helpers or oilers and acquire their 

skills through informal on-the-job ex-
perience. A good background also 

can be obtained in the Navy or Mer-

chant Marine. However, most train-
ing authorities recommend formal 

apprenticeship programs because of 

the increasing complexity of the ma-

chines and systems. 

In selecting apprentices, most joint 
labor-management apprenticeship 

committees prefer high school or 

trade school graduates who have re-

ceived instruction in mathematics, 

mechanical drawing, machine-shop 

practice, physics, and chemistry. 

Mechanical aptitude, manual dexter-

ity, and good physical condition also 

are important qualifications. 

The apprenticeship usually lasts 4 

years. In addition to on-the-job 

training, apprentices receive class-

room instruction in practical chemis-

try, elementary physics, blueprint 
reading, applied electricity, and oth-

er technical subjects. 

Becoming a stationary engineer 
without going through a formal ap-. 

prenticeship program usually takes 



many years of experience as an 
assistant to licensed stationary engi-
neers or as a boiler tender. This prac-
tical experience can he supplement-
ed by technical or other school 
training or home study. 

Many States, the District of Co-
lumbia, and many large and medium-
sized cities have licensing require-
ments for stationary engineers. Al-
though requirements for a license 
differ from place to place, applicants 
usually must be at least 18 years of 
age, reside for a specified period in 
the State or locality in which the ex-
amination is given, meet the experi-
ence requirements for the class of 
license requested, and pass a written 
examination. 

Generally, there are several classes 
of stationary engineer licenses. Each 
class specifies the steam pressure or 
horsepower of the equipment the en-
gineer can operate. The chief engi-
neer license permits the stationary 
engineer to operate equipment of all 
types and capacities. An applicant 
for this license may be required to 
have a high school education and an 
approved apprenticeship or on-the-
job training. The lower class licenses 
limit the capacity of the equipment 
the engineer may operate without the 
supervision of a higher rated engi-
neer. 

Because of regional differences in 
licensing requirements, a stationary 
engineer who moves from one State 
or city to another may have to pass 
an examination for a new license. 
However, the National Institute for 
Uniform Licensing of Power Engi-
neers is now assisting many States in 
adopting a standardized licensing 
program that would eliminate this 
problem by establishing reciprocity 
of licenses. 

Stationary engineers advance to 
more responsible jobs by being 
placed in charge of larger, more pow-
erful, or more varied equipment. 
Generally, engineers advance to 
these jobs as they obtain higher class 
licenses. Advancement, however, is 
not automatic. For example, an engi-
neer who has a first-class license may 
work for some time as an assistant to 
another first-class engineer before a 
vacancy occurs. Some stationary en-
gineers eventually advance to jobs as 
plant engineers and as building and 

plant superintendents. A few obtain 
jobs as examining engineers and 
technical instructors. 

Employment Outlook 

Employment of stationary engi-
neers is expected to show little 
change through the mid-1980's. 
Nevertheless, several thousand job 
openings will arise annually because 
of the need to replace experienced 
workers who retire, die, or transfer to 
other occupations. 

Industrial growth will result in an 
increased use of large boilers and 
auxiliary equipment in factories, 
powerplants, and other buildings. 
The need for additional stationary 
engineers, however, will be limited 
by the trend toward more powerful 
and more centralized equipment. 
For example, a large boiler operated 
by one stationary engineer can sup-
ply heat and refrigeration for several 
buildings, instead of each building 
having its own small boiler and its 
own engineer. 

Earnings and Working 
Conditions 

Stationary engineers had average 
hourly earnings of $7.03 in 1976, 
according to a survey of 21 metro-
politan areas. This was almost 50 
percent higher than the average for 
all nonsupervisory workers in private 
industry, except farming. Averages 
for engineers in individual cities 
ranged from $4.69 in Greenville, 
S.C. to $7.99 in the San Francisco 
area. 

Stationary engineers generally 
have steady year-round employment. 
They usually work a 5-day, 40-hour 
week. In plants that operate around 
the clock, they may be assigned to 
any one of three shifts—often on a 
rotating basis—and to Sunday and 
holiday work. 

Engine rooms, powerplants, or 
boiler rooms usually are clean and 
well-lighted. Even under the most 
favorable conditions, however, some 
stationary engineers are exposed to 
high temperatures, dust, and dirt 
from the equipment. General mainte-
nance duties may cause contact with 
oll and grease, and fumes or smoke. 
Workers also may have to crawl in-

side boilers and work in crouching    or 
kneeling positions to inspect, clean, 
or repair the interiors. 

Because stationary engineers often 
work around boilers and electrical 
and mechanical equipment, they 
must be alert to avoid burns, electric 
shock, and injury from moving ma-
chinery. 

Among the unions to which these 
workers belong are the International 
Union of Operating Engineers and 
the International . Brotherhood of 
Firemen and Oilers. 

Sources of Additional 
Information 

Information about training or work 
opportunities is available from local 
offices of State employment services, 
locals of the International Union of 
Operating Engineers, and from State 
and local licensing agencies. 

Specific questions about the occu-
pation may be referred to: 

International Union of Operating Engineers. 

1125 17th St. NW., Washington. D.C. 

20036. 

National Association of Power Engineers. Inc. 

176 West Adams St.. Chicago, III. 60603. 

For questions concerning licensing 
requirements, contact: 

National Institute for Uniform Licensing of 

Power Engineers, 176 West Adams St., 

Chicago, III. 60603. 

WASTEWATER 
TREATMENT PLANT 

OPERATORS (Sewage-
Plant Operators) 

(D.O.T. 955.782) 

Nature of the Work • 

Clean water is essential for our 
health and recreation and for the ex-
istence of fish and wildlife. Wastewa-
ter treatment plant operators help 
keep America's water clean by re-
moving harmful domestic and indus-
trial waste. 

WaMte materials are carried by wa-
ter through sewer pipes to treatment 
plants. Operators control equipment 
to remove these materials or render 
them harmless. By operating and 



maintaining pumps, pipes, and valves 
that connect the collection system to 
the treatment facility, operators 
move the wastewater through the 
various treatment processes. 

Operators read and interpret me-
ters and gauges to make sure plant 
equipment is working properly. Oth-
er jobs include operating chemical 
feeding devices to remove pollutants 
from wastewater; taking samples of 
the water for laboratory analysis; and 
testing and adjusting the level of 
chlorine in the water. Operators also 
make minor repairs on valves, 
pumps, and other equipment. They 
use gauges, wrenches, pliers, and 
other common handtools, as well as 
special tools. Occasionally operators 
must work under emergency condi-
tions—for example, a heavy rain-
storm may cause abnormal amounts 
of wastewater to flow into sewer 
pipes and threaten to exceed a 
plant's treatment capacity. 

The duties of operators vary de-
pending on the type and size of plant. 
For example, the treatment process 
in an industrial plant, such as a food-
processing company, may be simple 
since the wastewater is of a known 
content. Treatment plants that serve 
entire cities, on the other lfand, must 
be equipped to treat a mixture of 
waste products that varies daily, thus 
making the operator's job more com-
plicated. In smaller plants, oite op-
erator may be responsible for the en-
tire system—making repairs, keeping 
plant records, handling complaints, 
and doing the maintenance work for 
the facility. In larger plants, the staff 
may include chemists, laboratory 
technicians, mechanics, helpers, su-
pervisors, and a superintendent. 

As a result of the passage of the 
Federal Water Pollution Control Act 
of 1972, water pollution standards 
will become increasingly stringent in 
the future. In order to meet these 
higher requirements, operators will 
have to be able to operate more 
sophisticated systems. 

Places of Employment

About 100,000 people worked full 
time as wastewater treatment plant 
operators in 1976, of whom about 
58,000 worked in municipal plants, 

40,000 in private industry, and 2,000 
in Federal installations. 

Wastewater treatment plant opera-
tors are employed throughout the 
country. Geographically, employ-
ment is distributed much like the Na-
tion's population, with most jobs in 
larger towns and cities. Many opera-
tors in small towns are employed part 
time. 

Training, Other Qualifications, 
and Advancement 

Trainees usually start as helpers 
and learn their skills on the job under 
the direction of an experienced op-
erator. They learn by doing routine 
tasks such as recording meter read-
ings; taking samples of wastewater 
and sludge; and doing simple mainte-
nance and repair work on pumps, 
electric motors, and valves. They 
also are expected to perform house-
keeping tasks such as cleaning and 
maintaining plant equipment and 
property. 

Persons interested in entering the 
field should have some mechanical 
aptitude and should be competent in 
basic mathematics. Employers gener-
ally prefer trainees who have a high 
school diploma or its equivalent, and 
in some States this is a minimum edu-
cational requirement. Some posi-
tions, particularly in larger cities and 
towns, are covered by civil service 
regulations, and applicants may be 
required to pass written examina-
tions testing elementary mathematics 
skills, mechanical aptitude, and gen-
eral intelligence. Operators must be 
agile, since they have to climb lad-
ders and move easily around heavy 
machinery. 

Some 2-year programs leading to 
an associate degree in wastewater 
technology are available; these pro-
vide a good general knowledge of the 
water pollution control field as well 
as basic preparation for becoming an 
operator. Since plants are becoming 
more complex, completion of such 
courses increases an applicant's 
chances for employment and promo-
tion. 

Most State water pollution control 
agencies offer training courses to im-
prove the skills of treatment plant 
operators. These courses cover prin-
ciples of sludge digestion, odors and 

their control, chlorination, sedimen-
tation, biological oxidation, and flow 
measurements. Some operators take 
correspondence courses on subjects 
related to wastewater treatment, and 
some employers will pay part of the 
tuition for courses leading to a col-
lege degree in science or engineer-
ing. 

Operators may he promoted to po-
sitions such as supervisor and super-
intendent. A high school diploma 
and increasingly responsible opera-
tor experience may be sufficient to 
qualify as superintendent of a small 
plant, since at many small plants the 
superintendent also serves as an op-
erator. Educational requirements, 
however, are rising as larger, more 
complex treatment plants are being 
built to meet new water pollution 
control standards. Superintendents 
of large plants are expected to have 
an engineering or science degree. 
Training in management techniques 
is becoming increasingly important 
for operators seeking positions with 
supervisory responsibilities. A limit-
ed number of operators may become 

technicians employed by State water 
pollution control agencies to monitor 
and provide technical assistance to 
plants throughout the State. Some 
technical-vocational school or junior 
college training generally is preferred 
for technician jobs. 

In 40 States, supervisors and cer-
tain operators must pass an examina-
tion to certify that they are capable 
of overseeing treatment plant opera-
tions. Voluntary certification pro-
grams are in effect in the remaining 
States, with the exception of Alaska. 

Under a typical program, there are 
different classes of certification for 
different sizes of treatment plants. 
For example, to be certified a "class 
I operator" capable of operating a 
small plant with simple equipment, 
an applicant should be a high school 
graduate, demonstrate general 
knowledge of treatment operations 
by passing a written test, and com-
plete 1 year of satisfactory employ-
ment at a treatment plant. Require-
ments for certification as a class IV 
operator who supervises à large plant 
employing complex technology may 
require a bachelor's degree in sci-



ence or engineering; 4 years of treat-
ment plant experience, 2 years of 
which were in a position of major 
responsibility; and specific knowl-
edge of the entire field of wastewater 
treatment as demonstrated through a 
written test. Typically, a large plant 
would employ mostly operators certi-
fied for operating small or medium-
sized plants, but always under the su-
pervision of a class IV operator. 

Employment Outlook 

Employment of wastewater treat-
ment plant operators is expected to 
increase much faster than the aver-
age for all occupations through the 
mid-1980's, mainly as a result of the 
constructioft of new treatment plants 
to process the increasing amount of 
domestic and industrial wastewater. 
Also, more highly trained operators 
will be needed as existing plants ex-
pand and modernize their facilities to 
cope more effectively with water pol-
lution. •In addition to new jobs from 

employment growth, many job open-
ings will occur as experienced opera-
tors retire, die, or transfer to other 
occupations. 

People who enter this field should 
have fairly steady employment in the 
years ahead. Even during economic 
downturns, treatment plants seldom 
lay off employees. 

Earnings and Working 
Conditions 

Operators employed at small and 
medium-sized wastewater treatment 
plants generally earned between 
$9,000 and $13,000 a year in 1976. 
Some experienced operators earned 
more than $20,000 a year in large 
plants. Superintendents of small 
plants earned about the same as op-
erators, but superintendents of medi-
uní-sized plants generally earned be-
tween $13,000 and $20,000 and as 
much as $25,000 or more in large 
plants. Salaries for trainees were 
roughly 80 percent of operators' 
salaries in most cities. 

Because pollution control is a nev-
er-ending task, operators work dif-
ferent shifts and in an emergency 
may have to work overtime. Opera-
tors may be exposed to unpleasant 
odors, as well as noise from the op-
eration of electrical motors and 
pumps. However, odor is kept to a 
minimum by the use of chlorine or 
other chemicals. 

Sources of Additional 
Information 

People interested in a career in 
wastewater treatment should contact 
their local or State water pollution 
control agencies. Additional infor-
mation is available from: 

Water Pollution Control Federation, 2626 

Pennsylvania Ave., NW , Washington, 

Q.C. 20037. 

Manpower Planning and training Branch 

(WH-596), Office of Water Programs, 

Environmental Protection Agency, Wash-

ington, D.C. 20460. 
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What to Look For in this Reprint 

To make the Occupational Outlook Handbook easier to 
use. each occupation or industry follows the same outline 
Separate sections describe basic elements, such as work on 
the job. education and training needed, and salaries or wages 
Some sections will be more useful if you know how to interpret 

the information as explained below 
The TRAINING. OTHER QUALIFICATIONS, AND AD-

VANCEMENT section indicates the preferred way to enter each 
occupation and alternative ways to obtain training. Read this 
section carefully because early planning makes many fields 
easier to enter Also: the level at which you enter and the speed 
with which you advance often depend on your training. If you 

are a student. you may want to consider taking those courses 
thought useful for the occupations which interest you. 

Besides training, you may need a State license or certifi-
cate The training section indicates which occupations gener-
ally require these. Check requirements in the State where you 
plan to work because State regulations vary. 

Whether an occupation suits your personality is another 
important area to explore For some. you may have to make 
responsible decisions in a highly competitive atmosphere For 
others, you may do only routine tasks under close supervision 

To work successfully in a particular job. you may have to do one 
or more of the following 

motivate others 
direct and supervise others 
work with all types of people 
work with things—you need good coordination 

and manual dexterity 
work independently—you need initiative and 

self-discipline 
work as part of a team 
work with details, perhaps numbers 

or laboratory reports 
help people 

use creative talents and ideas 
work in a confined area ' 

do physically hard or dangerous work 
work outside in all types of weather 

A counselor can help you find out more about your inter-

ests and abilities so you can judge whether a job's character-
istics suit you. 

The EMPLOYMENT OUTLOOK section tells whether or not 

the lob market is likely to be favorable Usually an occupation's 

expected growth is compared to the average projected growth 
rate for all occupations (20.1 percent between 1976 and 1985). 
The following phrases are used 

Much faster 50% or more 

Faster 25.0 to 49.9% 
About as fast . 15.0 to 24.9% 

Slower 4.0 to 14.9% 

Little change 3 9 to -3.9% 

Decline -4.0% or more 

Generally, job opportunities are favorable if employment is 

growing at least as fast as for the economy as a whole.  

But, you would have to know the number of people  com-

peting with you to be sure of your prospects. Unfortunately, this 

supply information is lacking for most occupations 

There are exceptions, however, especially among pro-
fessional occupations Nearly everyone who earns a medical 
degree, for example, becomes a practicing physician When 
the number of people pursuing relevant types of education and 
training and then entering the field can be compared with the 
demand, the outlook section indicates the supply/demand rela-
tionship as follows 

Excellent Demand much greater than 
supply 

Very good Demand greater than supply 
Good or favorable Rough balance between 

demand and supply 
May face competition Likelihood of rrlgre supply 

than demand 
Keen competition Supply greater than demand 

Competition or few job openings should not stop your pursu-
ing a career that matches your aptitudes and interests. Even 

small or overcrowded occupations provide some jobs. So do 
those in which employment is growing very slowly or declining. 

Growth in an occupation is not the only source of job 
openings because the number of openings from turnover can be 
substantial in large occupations In fact, replacement needs are 
expected to create 70 percent of all openings between 1976 and 
1985 

Finally, lob prdspects in your area may differ from those in 
the Nation as a whole Your State employment service can fur-
nish local information 

The EARNINGS section tells what workers were earning in 

1976 
Which jobs pay the most is'a hard question to answer be-

cause good information is available for only one type of earn-

ings—wages and salaries—and not even this for all occupa-
tions Although 9 out of 10 workers receive this form of income, 
many earn extra money by working overtime, night shifts, or ir-

regular schedules. In some occupations, workers also receive 
tips or commissions based on sales or service. Some factory 
workers are paid a piece rate—an extra payment for each item 

they make 
The remaining 10 percent of all workers—the self-emp(óy-

ed—includes people in many occupations—physicians, bar-
bers, writers, and farmers, for example. Earnings for 

self-employed workers even in the same occupation differ 
widely because much depends on whether one is just starting 
out or has an established business. 

Most wage and salary workers receive fringe benefits. 

such as paid vacations, holidays, and sick leave. 
Workers also receive income in goods and services (pay-

ment in kind) Sales workers in department stores, for example, 

often receive discounts on merchandise. 
Despite difficulties it determining exactly what people earn 

on the job, the Earnings section does compare occupational 
earnings by indicating whether a certain job pays more or less 
than the average 'for all nonsupervisors in private industry, ex-
cluding farming. 

Each occupation has many pay levels. Beginners almost 
always earn less than workers who have been on the job for 

some time. Earnings also vary by geographic location but cities 
that offer the highest earnings often are those where living costs 
are most expensive. 



What's an ad
for the OOQ
doing in a 
placelike 
this? 

The career information contained in the reprint you are 
reading was taken from the 1978-79 edition of the Occupational 
Outlook Handbook. But the Handbook is not the only source 
of useful career information published by the Bureau of Labor 
Statistics. The Handbook's companion, the Occupational
Outlook Quarterly, is published four times during the school 
year to keep subscribers up to date on new occupational studies 
completed between editions of the Handbook. The Quarterly 
also gives practical information on training and educational 
opportunities, salary trends, and new and emerging jobs—just 
what people need to know to plan careers. 

If you were a subscriber to recent issues of the Occupational 
Outlook Quarterly, you could have learned 

how to write an effective employment resume
what the long-term employment prospects are for college 
graduates 
ways to earn college credit without going to college 
what's happening in the field of carter education 
about career possibilities in such fields as journalism, 
mid-wifery, and shorthand reporting. 

The Quarterly is written in nontechnical language and is 
published in color. Find out why it has won so many awards • 
for excellence. 

Subscribe today. 

Enter my subscription to OCCUPATIONAL OUTLOOK 
QUARTERLY 

  1-YEAR subscription $4.00 

NAME 

STREET ADDRESS 

CITY. STATE, AND ZIP CODE 

  Remittance 
enclosed
(Make check
payable to
Superintendent 
of Documents) 

Charge to my 
Deposit   No 

MAIL ORDER 
FORM TO

Superintendent of
Documents 

Government 
Printing Office 

Washington. D C.
20402 
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