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QGCUPATIONS IN THE ALUMINUM INDUSTEY

Alummum was once cans;dered

specialty metal having limited- apphe
~cations. Today it is produced in
quantities second only to iron and
steel. It is used in products that range -

from household appliances and
cooking utensils to automabiles, air-
¢éraft, and migsilgs In recent years,
many new uses for_aluminum have

been developed, mx;ludmg -house sid- -

" ing, food and ‘beverage containers,

and eléctrical cables. In 1976, the

industry produced about 12.9 billion

-pounds of primary aluminum, or

abeut twice the. output uf ﬂﬁly AV
years earlier.

- This statement describes- ccsupas
tions in plants that produce ingots
(bars) of primary aluminum. It also’
describes occupations in plants that
shape the ingots into sheets, wire,
and other forms by rolling, stretch-
ing, or forcing the aluminum through
an. opening. Occupations concerned

‘with casting, forging, stamping, ma-

chining, and fabricating aluminum

. afe’discussed separately,in the Hand-

book statements dealing with forge
shop. foundry, and metalworking
occupations,

More than 93 DDD“p‘éxsﬂm worked”

in the aluminum industry in 1976.
Appraxlmately one-third . helped
make primary aluminum; the refhain-
der helped convert large pieces into
sh&ets, cables, and other lndustrxal
products.

Since the huge machinery neces-’
sary for making.aluminum is very ex-
pensive, the production of _primary
alumipum is concentrated in a, rela-

. tively small number of plants. These:

plants generally afe located near
abundant soufces of alumina and
electricity. Many are in Arkansas,
Louisiana, Texas, Alabama, and Ten-
nessee, where bauxite ofe is mined
locally or imported from the Carib-
bean area, and electricity is abtaiped
from the Tennessee Valley A uthgyity
or generated from local dcpas'ﬁiﬂf
natural gas or oil. About two-fifths of
the employees who make aluminum
work in these States. “Another one-
fifth »work in the State of Washing-

from the Bonneville Power Authority
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and serve customers on the West
- Coast. A significant number of em-

ployees also work it plants located in
Ohio, Indiana, and New York.
Plants that shape aluminum into

sheets, wire, and other, _Products are
more dispersed gengraphucally Over -

one-half of the employment in these
plants is in California, Pennsylvania,
Tennessee, Illinois, Alabama, New
York, and Ohio. The remainder is
widely scauergd thmughcul a large
number of States.

=

Decupanan; in thd lndull -

Employment in the alummum in-"
dustry falls into several catsgnﬂes
The largest group of workers—about
three-fourths —are the. production
workers direetly involved in operat-
mg or maintaining the industry’s pro-

duction equipment.. The remaining -

one-fourth are in professional, tech-
nical, administrative, clerical, and su-
.pervisory positions.

Production Occupations. To illus-
trate the production actupannﬁs
found in the induStry; a description
of the major steps in making and
shapmg aluminum follows.

Mﬂklﬂg Aluminum. Alummum is
obtained from alumina.by using elec-
tricity to create chemical chariges
that separate pure aluminum from
other materials. Alumina-sa fine,

. white powder processed from" baux-
- Ate ore—is placed in large containers

galled *'pots™ that”are filled with a

special liquid. Suspended in the lig- -

uid-are poles (anodes); electric ca-
bles are attached to the pots and .,
pnles“ When the process i$ in opera-
tion, €lectricity flows from the pdles,

thrnugh the liquid containing the alu-.

mina, to the walls and floors of the
pots. As the electricity passes
through th} liquid, it heats and
chemically changes the alumina to
pure, liquid aluminum. Because the
aluminum is heavier, it settles to the
bottom of the pot; waste materials go
to the top of the liguid. Periodically,
pure aluminum is removed from the
bottom of the pot.

Fort tenders (D.O.T. 512 8R5) see
that the pots operate continuously.

/

—\! ‘ ;‘i.

Each iy :espanéib!e’ for a number of -

pots.  As a result of the chemical

changes, the™tumina in each pot is”
slowly-used up. Instruments monitor
the lsvel of alumina and 5|gnal the
tender when to add alumina from the
overhead storage compartment,
“Every 24 to 72 hours, molten alu-
minum is drawn from the bottorn of
the pots into huge brick-lined, steel
containers or “crucibles.” The tapper
(D.O.T. 514.884)-and tapper helper
(D.O.T. 514.887) signal the hot-me-
‘al crane operator (D.O.T. 921.883
place the overhead crane nedr the
pot. Using automatic equipment,
they break a hole in the crust of

- wasie materials_that forms onthe top

* of the liquid. Ofe end of a curved,
cast iron tube is inserted into the pot;
the other end is placed into a cruci-
ble and the molten metal is drawn
from the pot into the crucible.

After aluminum has been. taken
fram several pots and the crucible ig
full, charge gang weighers (D.O.T.

. 502.887) weigh and sample the mol-,

ten metal for laboratory analysis.
Weighers also select chemicals that
the analysis indicates should be
blended with the molten aluminum.
Then, workers oper#ing overhead
cranes pour the molted metal from
the crucible into a remelting furnace,
A remelt operator (D.O.T. 512.885)
adds portions of aluminum scrap, '~
other ‘molten metal, or chemicals
that will produce metal with.the de-
sired properties. Finally, hand skim-
mers remove waste products that -
have been forced to the suﬁ‘ac& of
the'molten metal. .

The metal ‘is then fransferred to
the second or holding compartment
- of the funwace until a sufficient sup-
- ply is obtained for pouring. The d.c.
casiing operator (D.O. T. 514 782)
has c.;harge of the pouring station

 where the molten fnetal is cast into

ingots—large blocks of metal. The
operator controls the cooling condi-
tions of the .casting unit by keeping
the molds full of metal and spraying
water against the molds to produce
ingots of uriiﬁjrm size and quality. ,

,,,,, t has been operating for
1 numbsr, of months, the heat and
chemical reactions make holes in the
pot’s lining so that the liquid metal
contacts the steel container. When

¥



_ lhla happens. the pat is shur down
~and the liquid: drained so0 that pat
liters (D.O.T. 519.884) can m

repairs. Depending on the conditi

of the pofs liners may patsh .hnlss in

the lining or may cm‘npl:tsly remove

and replace the lining..
' ' aluminum.

The Iarge

Shapi
mgats must be reduced in size before -

the aluminum is useful to customers.

Depending on the final product de-:

fired, s:ﬁeral methods may be used
to shape 'the ingot. Aluminum prod--
ucts such; as plate, sheet, and strip are
produced by rolling. ]

The first step in rolling is to re-
move surface impurities from the in-
* gar. The scalper operator (D.O.T.
"605.782) manipulates-levers of a-
scalper machine and cuts thin layers
of the rough metal from the ingots so
that the surfaces are smooth, Then,
- the ingots are heated to proper work-
ing temperatures for rolling. Workers
operating overhead cranes Jower the.
ingots into furnaces, or *‘soaking
pits,” where they are kept sealed for
12 lc!
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619.782) and ‘.ﬂrﬂfh:reie\*glsapériiziﬂr-

helpers (D.O.T. 619.886) position

the finished plate or sheet in-clamps,
=d=t=ﬁnms the strétch requited to re-

move surface contours, and. operite
the-machine that pulls the rnetal from .
énd to end to strewch it : .

" Sometimes ingots dré melted and,

cast in molds to produce “billets.”

Besides being smaller and easier to
handle than ipgows, billets can be
molded into shapes which make it

- easier-to produce the final product.

- djameter. Then, wire ﬂm\y apErators.

18 hours. Soaking pit operators -

(D.O.F. 6§13.782) manage the fur- .

nace and control the lemp:rsture
and heating time. -
After being heated, the huge 1ngms
afe positioned on the “breakdown”
¢r hot-rolling mill where they are
canvqﬁe:d into elongated slabs. Roll-
ing mill operators (D.O.T. 613.782)
manijpulate the ingots back ‘and forth
between powerful rollers until they
are reduced in thickness to about 3

inches. The slabs then move down. |
the line on the: rollers to additional '

hot n}ills that work them down to a
thickness of about one-gighth of an
inch.: At the end of the hotline,

coiler operator (D.O.T. 613 .885)/

tends a coiler that gutomaticall
winds the metal onio reels. .
The coiled  aluminum cools at
room temperature before being cold-
volled' still ‘thinner. Cold-rolling pro-
duces a better surface finish and in-
creases the metal's strength and
hardness, Since continuous cold-roll-

In the rod and bar factory, billets
ire heated to make them softer and
then-are rolled through pragr:sswsly

smaller openings, until the desired
size 15 obtained.  To produce wire,’

hot- mllmg esntinues until the md is
about 1hfee§mghths of an inch in

(D.O.T. 614.782) nperate machines
that pull /the cold wite through a
series of holes (dies) that gradually
reduce its size. The machines also
automatically ::ml the wire on reyolv-
ing. reels.

Strur;tufal products Such as I-
beams and angles may-be hot-rolled
or.extruded. Hot- m}led products are

© made by Passmg a square billet with

rounded ‘corners between grooved

“tolls_that gradually reduce the thick-
. NESS sru:i change-the shapg of the

i

a,

ing could make the metal too brittle,

an gnnealer (D.0O.T. 504 782) occa-
sionally heats (anneals) the. metal.
To, relieve internal stress created
during the rolling process or surface
contours the metal may be stretched.
Stretcher-level-operalors (DO.T

metal.

Extruding of metal often is com-
pared with squeezing toothpaste
from a tube. Extruded aluminum

: £

shapés are pﬁ:bducgd by plm:lﬁg hm‘x:

billets (bars) inside a cylinder in a
powerful press. A hydraulic ram that
‘usually has a force of several million
pounds pushes the Taetal through, a

* hole (die) at the o;h:r end of the

» cylinder. The metal takes the ghape )

of the die and then may be <t mm

‘desired lengths By using dies of vary- |

ing design, almost -any- shape ‘of alu- *

minium pm-duct may be formed. Ex-
frusion prsu opérators (D.O.T.
614.782) regulate the rate at which
the metal is forced through the press.

"Of increasing importance in shap-’
ing aluminum is the continuous ¢ast-
" ing process. This process 'uses a tall,

‘curved mold that is wider.at the top
than at the bottom. The mold has an

] npenmg at ‘the boftom that is the

shape of the final product—for ex-
ample, it is Square if billets are being
made. As space ‘becomes available,

- moltén aluminum is added tothe top
* of the mold and moveydown through-

_the mold while being cooled by water
sprays. When the now solid alumi-

num comes out of the meld, ‘it moves
onto a ::nnveyur belt WhEl’E it is eut’

to the desired lengths. - - =

During both the praduﬂiun and

the shaping process, workers and ma-

chines lnspect -the metal ‘(0 assure
quality. Eadmgraphsr: (D 0.T.

- 199.381 ) operate various types of X-

ray equipment to inspect the metal.
Cﬂmputers monitor. nperstmns and

Aluminum Ingot Is removed from vertical casting unit.

rieda
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- plants; still

ture and mill speed.
» Othef. production. workers in the
ajummﬂm industry keep machines
and equipment operating ptnperly
Some move marerials, supplies, and
finished prgguct; _thfoughout' the
others are
occupations suc
dlﬂfl " £

Since electricity is vital to making
aluminumm, the industry needs many
electriciang to install and repair elec-
trical fixeures, apparatus, and. control
equipment. Other employees, such as
millwrights and maintenance ma-
‘chidists, make.and repair méchanical
parts for plant machinery. Sts

engineers operite and rnaﬂu:am the'

-powerplants, tutbines, steam en-
* ginex, and motors used m alummum
plants. .

Other lmpnﬂam groups are the
diemakers who assemble and rkpair
dies used ip aluminum metalworking
operations; the bricklayers who build
and reline furnaces; soaking pits, and
similar installations; and the welders
who join metal parts logether with

gas or eleciric welding equipment. In -
. addition, plumbers and pipefitters lay
out, install, and maintain piping and.

piping systems for steam, water, and
other materials used in aluminum
mapaufacturing. . .

it

fooe

J

/ -

in service.
1-as guard and custo- .

L : 5 _ /

N o 7

/ -

Professional, Technical, Administra-
. tive, Clerical, and Sales Occupations.
About one emplgyee in ten is a pro-
fe;su:nal or technical wotker; about
the same proportion are glerks. The
few remaining workers are in admin--
istrative and sales positions.

Aluminum companies employ a

variety /of professional specialists. ]

Quality control chem¥ts analyze the
alufnmum and the raw materials used

in its production. Process metallur-

glsts determine the -ﬂ:lrﬁst efficient
methods of producing aluminum

from raw materials. Physical metal-

lurgists test aluminum and aluminum
"alloys to determine their physical

ionary, / characteristics and also develop new

alloys and new uses for aliminum.
Chernn:al engineers and mechani-

cal engineers design and supervise

the construction and operation of
production facilities. Mechanical en-
giheers may design new rolling mills

L or lm:sri;wﬁ existing mills and related

equipment. Electrical’ Engmeers plan
and oversee the installation, opera-
tion, and maintenance of the electric
generators and distribution systems
uséd in the manufacture of alumi-
fium. Industrial engineers conduct
work measurement studies and-de-
vleap‘ Jnanagement control systems
to aid in financial planning and cost
analysns

‘ 5
i J . , .
Erigingars 'ixi:ﬂlﬂﬁilr poliulion abatement aquipment instailed In an atuminum ptant.

-
i

*ieﬂders or liners, receive their train-

Engmegrmg tex:hm:;ans, laburatna -

.y technicians, and chemlcgl\anajﬁfs

assist engineers and chemists in ré- .
search gnd development work, Draft-
ers prepare the working drawings

-that are required to make or reﬁaﬂ'

production machinery.
A wide range of other’ pmfesmnal,

“.amd administrative workers is nai:ﬂed

in the manufacture of aluminum,
Top executives manage the compa-
nies and determine policy. Middle
managers and superintendents direct
individual d:partments QEF?!L, and
production operations. The industry
also employs other adminstrative
personnel, as well as accountants,
lawyers, statisticians, ,E:ﬂnﬂmlsts;
and mathematicians. Clerical work-’
ers, including bookkeepers, secre-
taries, stenographers,.clerk typists,
and keypunch and computer opera-
tors keep company records and do
other toutine office work. «

Training, Other Eunlﬂi::ﬂims.

" and Advanegmam

Most production wg,rkers are hlrzd
as unskilled laborers. They gene;a!iy
begin their careers in a labor pool
and substitute for absent workers un-
til they become eligible for a perma-
nent positon in a shop or department.

Production workers, such as pot

P

mg on the ]Db Under the guldam:e nf

g:ﬁss:vely greatsr skill as they ac-
quire experience. As they gain addi-
tional skills and seniority, they
usually move to more responsible
and better paying jobs within their
department. ».
Craft workers usually are trained
on the job. A number of companies,
particularly the larger ones, have
crsft apprénticeship pmgrams that

courses, as well as on-the- an tram—

* ing. Generally, candidates for these

programs are chosen from promising
young workers already employed by

.the company. The length of the ap-

prenticeship varies accﬂrdmg to the
craft, although most require 5to4
years. Examples of crafts that can be
learned through apprenticeship are:
Electrictan, welder, brickmason, car-
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i vm maghmut.ﬂ.mmtemee m\e—
-chanie, plpeﬁtn.-r, and ggﬁ:rsl main- -

¥

‘tenance mechanic.

.who demonstrate an. mtude for’

. tm‘:hﬂlf;ﬂ work’have ﬂppgﬂunlq=s 10"
qualify as technicians, Jaboratory as-

sistants, and other.semiprofessional .

- workers. Howevef, some gnllgge-

: . nfqnb gppﬂrtu
‘Applicants and current gmpﬁ:yefss ygar'to year, however, becaduse the i, "

ﬂustry for other reasons. The pumber
ies may vary from

demand for alummum ﬂu:tuat&s
“with-the ups gnd dnwns in the EEDﬂ-
omy. .

‘Over the lang run, th: demand for
aluminum i3 expected to grow as

backgtound ' in. =ngmeermg and. sci- ”pnpulatmn inc creases an§ alummum

ence, of gradustion from a technical
institute or community college, is re-
quired for many technigal jobs.
Mopst professional jobs require at
least a bachelér™s degree. Graduate
degrees in science or enginéeting are
preferred for research and dévelop-

 ment work. Administrative and man-

agerial positions usually are filled by
workers whio have an engineering or
science background and have been
promoted to these jobs. .Some new

gfadustes who have degregs in busi- °
. ness administration or liberal arts

‘may fill entry level administrative
jobs. Sales positions often are filled
by persons with engineering or relat-
ed technical backgrounds.

Emplayment Outlook
¢
‘Employment in the aluminum in-

dustry is expected to grow about as
fast as the average for all industries

- through the #nid-1980'. In addition

to openings created by growth of the
industry, many job opportunities will
arisé from the need tb replace work-

dustnes that represent magﬂr markets

- for aluminum are growing mduatnes

swith potential for new
opment. For exam
studs are replacing wg
c:pnstru:tmn of lsrg

mﬁde-lmg With lhefgmwmg =mph§=
sis on fuel economy, car and truck-
manufacturers. are expected to use
moreé alum‘num in the future to l'e=
dace the weight of vehicles,

Employment, however, will grow
more ,slowly than the ‘demand for

aluminum. Furtheimore, the alumi-~
. num Il‘ldustry supports a strong re-

seaﬁ:h and develnpmeﬁt pmgram

whn:h shﬂuld ctmtmue tn dﬁvelnp

‘new alloys, processes, and products.

As a result, the number of éngineers,
scientists, and technical personnel is

expected to increase as a proportion,

of total employment. hnological
developments, such as €ontinuous
casting and computer-controlled

= . . _ _ I——— L
Allhcugh long-term employment growth is expected
in the alumipum industry, the number of job openings .
each year will fluctuate with economic conditions
Wage and salary workers in aluminum industry, 1964-76, and
projected 1985 .
Employses 125
{in thousands) s
100
5
Lle]
196?’ 1965 1970} 1975 1980 1985
Siioa Byreaw of Labar Blatihia
6 o
Y]
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_ers who rgtife, dle.;,nf laave the m-'

[

mll:rg (:peratn:ms‘ wﬂl Iiihit emﬁléya

“ment _growth among some. pmduci a

‘tign Qeeupstmm

E:mlng; :ﬁd \Var's...,
Conditions ’

) Hnurly earmﬁgs of plamwarkers in
ﬂie aluminum industry are |

an the average for manpfacturing
industries. In 1976, pmduf;tmn work-
ers in plants which-make "aluminum’

igher -

-9

averaged $7.29 an hour; and those in /

aluminum rolling and drawmg plants

. .avéraged $6.27. ln comparison, pro-
~duction rnrrkets in manufacturing in-

. dustries'as a whz:le averaged $5.19

an’ hour.

Skilled operators and skilled main- °

tenance and craft workers hald the
hlghes:,paygng plant jobs. Hourly.

rates in ‘1976 for selected occupa-

tions in a number of plants covered
by one major umgn*managgment
contract are shown belnw

: Hourly
. ) ., wage B
. Oceupation rate
* Making Aluminum: ) - .
Anode rebuilder.............arvee $7.09
‘ Potliner...... 657
Fot tender 6.74
Hsaﬁpp: 7.00
' Charge weigher.................... & 3Q
Shapmg Alumin .
T 6.74
. 6,48
Hot mill operator, junior . .18
Continuous mill operator........  7.61
Annealef....cooeiciiciicnicnn,. | 6,30
Stretcher and ﬂatl:m:r
OPEIAION o vasensns s s 6.39
spec R 6.57,
- Extrusion press Dpi:l‘alur 7.00
Maintenance: ‘ .
Boiler operator. 6.57
Brick mason 7.44
Welder 7.35
Pipefitter............ 735
Millwright (maint
raechanic)................... 7.35
Electrician 7.61 ©
Machinist ... 7.61
.Aluminum workers receive many

fringe benefits, such as paid vaca-
tions and holidays, retirement bene-
fits, life and health insurance, shift
differentials, supplemental jury-duty
pay. and supplemental unemploy-
ment be nefits. Most workers receive
paid vacations ranging from 1 to 4



\

. weeks, d:ps'ndmﬁ on Iengih of ser-’
vice. In addition, there are extended
vacation pl:ms ‘that prande a. 10-
week vacatioff “with 13, week’s pay
-every 5 years.- i :
Mskmg aluminum requlres. hlgh
temperatungl and some potrooms
may be hnt du;ty, snd smnky Haw-

have been |mpmved as a result c:f

' chtml progrdms and other projects.

Becduse makmg aluminum is a cén-
tnlum\s ;process, some pmdm:nan
employees have to work nights and

- weekends.

The shaping sector of the mdu;try
generallys offers more favorable

| warkmg cffndnmns although work-

Q
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1

"The strength of metal that has been

2

-ers in certdin ;nbs are subjected to
heat and loud noises. ‘

The industry stresses safe working,
¢onditions- and conducts safety edu-'
¢ation programs. Plants whergalumi-
num is made have had a lowgr rate of'
injuries than thg averdge fof all metal
mdustngs. while the rate/for alumi-
num rolling and drawin _mills has
been about the same as the average.

However, the average numiaer of
workdays lost for each injury in the
aluminum industry hak been greater

than the average fa‘r all metal indus--

. trie , :

ﬁnst process and maintenance
workers in the aluminum industry
belong to labor unions. In addition,
labor organizations regpresent some
afﬁce and technical personnel. The
unions having the greatest number of

members inithe industry are United -

Steelworkers of America; Aluminum
Workers lmamam:nal Union; and In-
ternational Union, United Automo-
bile, Aerospace and Agricultural Im-
plgrﬂent Wi rge,ts of America. .

/
K

Siq‘ zou of Additional
- lnﬁ:rmnilén

Infnrmatmn on aluminum produc-

‘tion and uses, as well as careers ih the
industry, many be obtained from:

The Aluminum Association, 750 Third Ave.,
New York, N.Y. 10017,

. OCCUPATIONS IN FOUNDRIES

Metal cas'tings’ produced by
‘foundry workers are éssential parts”
of -thousands of preducts ranging
from missiles to ‘cooking utensils.

"cast makes it suitable for many
hausghuld and industrial items, and.

- the development of improved alloys,
has wid-

or-combinations -of metals,
ened the range of products made by
casting.

In 1976, about 300,000 people
worked-in the foundry industry pro-

ducing bath tubs, tubing, plumbing
fixtures, and thousands of other
products. Thousands of other work-

" ers were employed in the foundry de-

partments of other industries that
mrake castings to use in their final
préduct, such as crank shafts and en-
gine blocks for automaobiles and
compressors for refrigeratprs.
Casting is a method df forming
metal into intricate shapes. To cast
metal, a mold*is created that has a
cavity exactly shaped like the object

B
4

i

tq be produced. Molten metal, usual-
ly iron, is poured into the mold where
it cools and solidifies.

Nature and Location of the
~Foundry Industry

! Nearly three-fourths "of the
fﬂundry fidustry's employees work
in iron and stegl foundries. The re-
mainder work in plants that cast non-
ferrous metals,‘éuph Hs, aluminum,
speclah:e in a lu-mted number af
metals, because different methods
land equipment are needed to melt
\and cast different alloys.
' There are six principal methods of
casting, each named for the type of
mold used. In the most common
method, green-sand molding, a spe-
cial sand is packed around a pattern
in a boxlike container called a flask.
The pattern is withdrawn and molten
metal is poured into the mold cavity
to form the desired shape. Because

sand molds can be used only once, a

s

-

g’\

“second method, called §grmanent-

molding, wasdeveloped which em-
-ploys a metal mold that can be used
many times. Permanent molding is
used ‘thiefly fﬂf casting" nnﬂﬁ;rrous
metals. S
Precision

wax process), uses ceramic molds. A
wax or plastic pattern is coated with

- clay; aftér the :Qatmg hardens; the

wak or ﬂla.stlc is melted and drained
so that a mold cavity is left.. Unllkﬁ
‘the first two methods, castmgs prﬂ-
duced from these: molds are precise
and require little finishing.

Shell molding, a fourth process, is
becoming increasingly important be-
cause castings produced from these

molds not only are precise but also

have a’'smooth surface that requires
almost no finishing. In this method, a
heated metal pattern is covered. with
a mixture of sand and resin. The sand
forms a thin ghell mold that, once
hardened, is peeled from the pattern.

Diecasting, a fifth, process, is done '
mostly bx machines. Dies are nmpres-
sions that a?e earved byﬁ_mai:hmes
into metal
metal is fcn:g undgr hngh pressure
into dies from which the castings are

later automatically ejected or re-

moved by hand.

A sixth method, cgnmfugal cast-
ing, is used to make pipe and other
products that have cylindrical cav-

ities. In this process, molten metal is _

poured into a mold that is spinning at
a very high speed: The spinning mo-
tion forces the metal against the walls
of the mold where it then hardens.

Most foundries are small. More

- than 90 percent employ fewer than

250 workers, although several of the
largest employ more than 5,000
workers.

Small foundries generally produce

a varietyvof castings in small quanti-
ties. They employ hand and machine
molders and coremakers (the key
foundry ocecupations) and a substan-

“tial number ﬂf unskilled lahﬂrers

mecl ,mzed and produce great quan-
tities of identical castings. These
shops employ relatively few unskilled
laborers because cranes, conveyors,
and other types of equipment replace
manual labor in the moving of mate-
rials, micildsl and castings. Since

mvestmgnt t:asnng. a
. third methnd (often called the lost
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much of the casting in large shops is
mechanized, they also employ pro-
portionately fewer skilled molders
. and coremakers than small shops.
Hﬁwav:f many skilled maintenanr:e

elgcln;:lsnsi are Emplnyed to service

and repair the large amount of ma-

chinery.
- Though fﬂundnes are locatgd in

' many areas, jobs are concentrated in

States that have considerable metal-
working activity, such as in Michi-
gan, Ohio, Pennsylvania, lllinois, ln-
diana, and Wisconsin. *

Foundry Occupations

Most of the industry’s 300,000 em-
ployees in 1976 were plant workers.
To illustrate more clearly the duties
of these workers, a brief description
of the jobs invol¥ed in the most ¢omi-
mon casting process—sand mold-
ing—follows:
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After the casting s designed, a
patternmaker (D.O.T. 600.280 and
661.281), following the design blue-
print, makes a wood or metal pattern
in the shape of the casting. Next, a
hand molder (D.O.T% 518.381)
makes sand molds by packing and
ramming sand, specially prepared by
a sand mixer (D.O.T. 579.782),
around the pattern. A molder’s helper
(D.O.T. 519.887) may assist in these
operations. If large numbers of iden-
tical castings are to be made, ma-
chines may be used to make the

' molds at a faster speed than is possi-

ble by hand. The operator of this
equipment is called a machine molder
(D.O. T 518. 732)

,885) shapgs sand into cores (bGdIES

" of sand that.make hollow spaces in

castings). Core-oven tenders (D.O.T.
S18. 885) baka maost c;u‘rf:s‘in ovens to

.melts ‘the mg
< (D.O. TB

thex can be’ hanJlec[ Wlthnut b:egk
'ing. WHen a sufficient pumbér of;
“scores are assembled, they are plgced e
" - in the malds by core sdlters (P.OAT. 7/

'518.884) opmiolders. Now the molds
are ready for the molten metal.
A furn c: ppératar (D C)

512.782) 4 ntrols. the fu

fied, a shakeout worker (D.D.T.

-519.887) rgrﬁtﬁss them from the
sand and sends them to the cle.anmg _
§ and finishing department. ,
* Dirty and rough surfgces of cast-

ings are cleaned and smoothed. A

ates a machine that cleans large cast-
ings by blasting them with air
with metal shot or,grit. Smaller cast-

ings may be smoothgd by tumbling. ‘

In this process, the castings, to ether
with sand or another abrasive materi-
al, are placed in a barrel that is fotat-
ed at high speed. The perso whﬂ
contmls the barrel is called a ¢ l
apsramr (D.O.T. 599.885). S}rﬁdi
blasterssscﬁﬁ'ﬁrbigr operators_may

" also operate a machine that both

tumbles and blasts the castings. A
chipper (D.O.T. 8Q9.884) and a

. grinder (D.O.T. 809.884) use pneu-*

matic chisels, power abrasive wheels,
powersaws, and handtools, such as
chisels and files, to remove excess
metal and to finish the castings.
Castings frequently dre heat-treat-
ed in furnaces to strengthen the met-
al; a heat treater, or annealer (D.0O.T.
504.782), operates these furnaces.
Before the castings are packéd for
shipment, a casting inspector (D.O.T.
514.687) checks them to make sure

El

p‘iixegd,

S P N, " DA SRS

t h a paurer :
14,884) lets flow into -~
* molds. When th= castings have solidi-

L

. shotblaster (D.0.T. 503.887) oper-

they are structurally sound and meet .

specifications. Often, the inspection

involves X-raying the casting to
check for separations /in the metal.

Many foundry workers are em-
ployed in DEQ"!EHEDS that are com-
mon to other industries. For exam-
ple, maintenance mechanics,
Y achnnlgts carpenters, and mill-
wrights maintain and repair foundry
equipmei-rane and derrick opera-
tors andi@fickdrivers move materials
from place to place. Machine tool
operators finish castings. Foundries
also employ thousands of workers in

" unskilled jobs, such as guard, janitor,

and laborer.
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Employees placing cores into molds.

About one-sixth of all foundry
workers are employed in profession-
al, technical, administrative, clerical,
and sales occupations. Of these per-
snnngl thE lsrge%l number are t:lél'i—
1525 and accnuntmg c:lerks

Foundries employ engineers and
metallurgists to do research, design
machinery and plant layout, develop

improved alloys, control the quality.

nf' castiﬁgs, aad superviss plant op-

,,,,,, . In recent
years rmmy of these wnrkt‘:r% have
been hired to sell castings and to as-
sist customers in designing cast parts.
Most foundry technicians are con-
cerned with quality control. For ex-
ample, they may test molding and
coremaking sand, make chemical
analyses of metal, and operate ma-

“chines that test the strength and

hardness of castings. Administrative
workers employed in foundries in-

*

clude office managers, personnel
workers, purchasing agents,
plant managers.

Detailed discussions of three prin-
cipal foundry occupations—pattern-
makers, coremakers, and molders—
appear elsewhere in the Handbook.

and Adyan:gman;

Most workers start” in unskilled
jobs, such as laborer or helper, and,
after receiving on-the-job training
from a supervisor or experiencéd
worker, gradually learn more skilled
jobs. This is the usual practice in
training wnrker§ fnr casting process
. chipper, and
gnndf:r.

Some skilled foundry workers—
particularly  hand  molders, hand
coremikers, and patternmakers—
learn their jobs through formal ap-

e

and

premiceship. Apprentices receive Su- .

pervised on-the-job training for 2.10.

4 years, usually supplemented by

.classroom instruction. High sc¢hool

graduates are preferred for mast ap-
prenticeship programs, but- appli:
cants with less education sometimes
are hired. For some apprenticeship

‘programs, especially thase for pat-

ternmaking, a high school education

_is the minimum requirement. Mar-

agement prefers workers who have
completed “an apprenticeship, be-
cause they have a greater knowledge
of all foundry operations and there-

fore are better qualified to fill super-

visory jobs.
Skilled foundry workers 4lsg can
learn their trades informally on the

job or. through a combination of

trade school and on-the-job training.
In some cases, trade sn’:h@al couyses

apprenticeships.

training programs to update and up-
grade the skills of exggrienced work-
ers..

Employment Outlook

Over the long run, population
growth and higher incomes wil] cre-
ate a denfand for more aytomaobiles,
household appliances, and other con-
sumer products that have -cast parts.
More castings also will be needed for
industrial machinery as factories ex-

" pand-and modernize. Despite-the in-

creasing demand for castings, em-
ployment in .the foundry indusury is
expected to grow only about as fast
as the average for all industries
through the mid-1980'. Technglogi-
cal developments will enable found-
ries to meet the increased demand
for castings with only a modérate in-
crease in employment. Contipued
improvements in production meth-
ods will result in greater oulput per
worker. In addition to those job
openings that result from employ-
ment growth, many other openings
will arise due to the meed to rﬂplﬂi-:
experienced workers who die, retit

or transfer to other fields of work.
The number of openings fluctyates
greatly from year to year, since de-
mand for castings i$ very sensitive to

_ups and downs in the economy.

",

" may be credited toward completion .
of . formal _‘
fourdries and the American Foundry

. Society Cast Metals Instityte conduct

Some

"

[
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Much of the empléymem increase

in the foundry industry will be in pro-
duction jobs. However, empluyment
will increase in other occupations, as
well. For example, employment of -
scientists and engineers is expected
to increase because of expanding re-
search and ‘development activities.

Employees 400

{in thousands)
350

300

100

1950 1955 1960

Employment in foundries is very sensitive to year-to-
year fluctuations in the business cycle

Wage and salary workers in foundries, 1950-76 and projected 1985

Grinders ﬂ%lﬂlil’iﬁ- é:iﬂi\gi.

Technicians also will be needed in
greater numbers to help improve
quaiity control and pmdlictiijn tech-
niques. More maintenance workers
will be hired to keep the industry’s
growing amount of machinegy in
working order. In contrast, maehme
molding and caremakmg will be su

1965 1970 1975 1980 1985
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limit the néed for additional hand -
mnlders and hand scoremakers, im-
pmvgd molding te:hmques, such as

. quick set molding in which the-mold .

" hardens quickly and" without baking
in an oven, also will limit employ-
" ment of molders. As more machinery-
for materials handling is introduced,
employment of laborers and other

, unskllled workerz may dg::lme

-

Earnings and \\!orklng
~ Conditions.

Production workers in- foundries -
have hlghar average earnings than’
- those in manufacturing as a whole. In

" 1976, production workerg in iron and
- steel foundries averaged $6.16 an- .
“hour, and those in nonferrous found- -
" ries averaged $5.22. By comparison,

production workers in all manufac-
turing mdustrigs averaged SS 19 an
hnur .

* Most foundgy mdustry Eﬁ‘lplDyEES .
‘work under union contracts that pros
vide periodic.pay incrgases. In thm‘e
foundries that operate’ 24 hours a -
day, 7 days a week, contracts gener- |
ally provide for extra pay for shift:"
work and work done on weekends
and holidays. Also, most contracls
provide paid vacations according to
length of service. Typlcally, an em-
ployee receives 1 week of vacation
after 1 year of service, 2 weeks after
2 years, and 3 weeks after 10 years.
In addition, many employees are cov-
ered by paid sick leave plans, group
insurance, accident and death bene-
fits, and retirement and dlsablhty
pensions.

Working conditions in foundries
have improved in recent years. Many
foundries have changed plant layouts
and installéd modern véntilating sys-
tems to reduce heat, fumes, dust, and
smoke. The injury rate in foundries is
higher than the average for manufac-
turing; foundry workers, are subject
to burns from hot metal and cuts and
bruises from handling metal castings.
However, employers and unions are
attempting to reduce injuries by pro-
.moting safety training.

Foundry workers belong to many
unions, including thf’lnternatmﬂal_
Molders’ and Allied Workers' Utfion;
the United Steelworkers of America;
and th{l}n_ternaliaﬁal Union.of Elec-

e
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“tfical, Radio and Machine Workers.

Ma'ﬂy pitte‘mmikeﬁgre members Qf'

b
Further mf rmatu;n abcmb wnh%k ‘

opportunities in ﬁ:undry occupations
may be obtained from local found-
ries, the local office of the State ¢m-
ployment service, the ‘nearest office
ofithe State apprenticeship agency,
or the Bureau of Apprenuceshnp and
Training, U.S. Departmen} of Labor.
Information also 18 available
tions:

Aineﬂcin FnundFymen‘: Society, Golf and

s, 11 60016.

meq Eqmmlﬂ Fauﬁdgﬁgn, 1138 Ter-

minal Tower, Cleveland, Ohio 44113,

Intemational . Molders® and Allied Workers'
Union, 1225 E. McMnlhn? Cin;inﬂg’ti.

Ghm 45206.

* PATTERNMAKERS

Nature of the Work

Foundry pattemmake;s;are highly -
skilled craftworkers who maké the ’

patterns used in making molds for
metal castings. Most of the workers
in the ng:up‘stmn arE metal pattern-

number are waad paztgmmgkers
(D.O. T 661.281). Some pattern-
makers Wwork with both-fnetal and
wood as well as with plaster and plas-
tics. b

Fattgmmakers work from hlug—
prints prepsred by engineers or draft-

ers. They make a precise pattern ‘for

the prdduct, carefully checking each
dimension with instruments such as
micrometers and calipers. Precision
is important because any imperfec-

- tions ‘in the pattern will be repro-

duced in the castings made from it

Wood patternmakers select the
wood stock, lay out the pattern, and

saw each piece of wood to size. They
then shape the rough pieces into final
form with various woodworking ma-
chines, such as lathes and sanders, as

. ‘well as many small handtools. Final-

ly, they assemble the pattern seg-

from the .

Fiﬂimm;k-m must gifﬂully check -inh dimension.

"ments by hand, using glue, screwg.h
and nails._

-Metal patternmakers prepare pat-
terns from metabstock or from rgugh
castings made from a w
‘T o shape-and finish the pagéms, they

se many metalWworking’ machines,
including lathes, drill gresses, shap-
ers, miHing ma:hmes, power hack-
saws,” and grinders. They also use
small. handtools, such as files and
rasps. S :

Training, chgr'ﬁngll!li:ajiani;
i and Advancement -

*Apgfcmic:eship\ ig-the best means
of qualifying as an experignced pat-
ternmaker. Because qf the high de-
gree of skill and the wide range of
knowledge needed fer patternmak-
ing, it is difficult to learn the trade on’

the job, but in some instances skilled

machinists have been able to transfer
to metal patternmaking with addi-
tional on-the-job training ar experi-.
ence. High school courses in me-
chanical drawing, blueprint reading,
and shop mathematics are helpful to

/11

d pattern. .

persons mterested in becnmmg pst——f"‘

ternmakers. In addition, vocational
and technical school training in pat;
ternmaking, metalworkirg, and ma-
chining provide useful preparation
for an apprentice, and may be credit-.
ed toward cnmplenun of the appren-
ticeship. T
The usual apprennceshlp perli:!ﬂi
for patternmaking is § years; how-
ever, a few apprentmeshlps Tast only
3 or 4 years. Each year at least 144
hours of classroom.ingtruction ugual-
ly dre provided. ‘Appienticeship pro-
grams for wood afd metal pat-
ternmaking are separat: Employers
almost always require apprentices to
have a high school education.
Apprentices begin by helping ex-.
"perienced patternmakers in routine
duties. They make simple patterns
under close supervisio they -
progress, the wcrﬁesamﬁcreas-
ingly complex and-the supervision
more general. Patternmakers earn

* higher pdy as their skill increases,

and some become supefvisors.’

Patternmaking, although not.
strenuous, requires - considerable
1

-

Bl
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atandmg and mmrmg abnut Manual

work. The ability. to vn;uahz_g objects
.in three dimensions als
when rgadmg hluepﬂn

Emplaym:ni tiutlggk

Emplnymgnt of foundry patterﬁe' .

makers is expected to increase only

" about” gs fast as the average for ‘all
occupations through-the mid-1980's
despite the anticipated large in- .
creases in foundry production. The -

increased use of metal pﬂttemi“ﬂ"
allow’ pmductmn to increase faster

than employment. Metal patterns,.

unlike wooden ones, can be used
again and again, thus reducing the
number of patterns that have fo be
~mad= \ '

ated by emp!nymgm g_mw’th 501‘!15
job openings will arise because of the
need to replace experienced pattern-
makers who retire, die, or fransfer to
‘'other occupations. Most of these
openings will be for metal pattern-
makers. The number of openings
,may fluctuate from year to year since

""the demand for foundry products js

sensitive to changes in the economy.

,Because pattemmakers leam eij-
wnrkmg, they are prgpared for Jobs
in related fields when patternmaking
employment is not available. Wood
patternmakers can qualify for wood-
working jobs such as cabinetmaker,
and metal patternmakérs can trans-

‘sfer their skills to metalworking jobs

such as machinist.

o

Earning$ and Working -
Conditions

Patternmakers  generally  have

higher earnmgs than other produc-
tion workers in manufacturing. In
January 1976, average straight-time
hourly earnings of wood patternmak-
ers ranged from $6 in gray iron and

jnalleable iron foundries, to $6.25 in"

nonferrous foundries, according to a
wage survey made by the National
Foundry Association. In comparison,
all production workers in manufac-
furirg industries averaged 5\5 19 an
hour. :
Patternmakers work indoors in
well-lighted, ‘well-ventilated areas.

12
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isimportant -

The raums i which they work gener- .
. dexterity - if. especially lmpﬁrtant be- - ally. are - sspafatef from the greas .

‘cause of the precise-nature of the  where the casting thkes place; so they

are not'exposed to the heat’ and ﬂmse
of the faum:lry floor.

For sources of additional informa-
tioh, see the mtrcduc:ory sectmn of
this chaptef o .

'MOLDERS
: H;tur’q of the Work _

One of Ehe oldest known methods
of making metal products is by metal
casting, or the process of pouring
molten metal into a previously made
mold and allowing the metal to hard-
en in the shape of the mold. There
are several different ways of making
molds, but sand molding is the most
common. In sand molding, molders
make the meld by packing and ram-
ming spetially prepared sand around
a pattern—a model of the object to
be duplicated—in a box called a
flask. A flask usually is made in two
parts that can be separated to re-
move th& pattern without damaging
the mold cavity. When molten gnetal
is pouredinto the cavity, it solidifiés
and forms the casting. (Other types
of molds and molding processes aré
described -in the foundry industry
section of the Haridbaﬂk)

mnst l'l"lﬂlds Thus mast of the wark-
ers in this Dc‘f’upatmn are machine
molders. Machine molders (D.O.T.
518.782) operate machines that
speed up and simplify the making of
large quantities of identical sand
molds. Machine molders assemble
the flask and pattern on the machine
table, fill the flask with prepared
sand, and operate the machine with
levers and pedals, Many of these
workers set up and adjust their own
machines.

In a few foundries, hand molders
still construct the sand molds, dging
primarily manual methods. Power
tools, such as pneumau:: rammers,
and handtools, such as trowels and
mallets, are used to smooth the sand.
Molds for small castings usually are

19
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: SPEEIS]!ZES in.

madé on the warkbgnch l;y bench :
molders (D. 0:F- 518.381); those for
large and bulky castings are.made on
the foundry floor by ‘floor ‘molders
(DDT SIE 381) An all'-rl;lund :

Lypes of ma‘ldg ,A less skilled mglder- ,
a. few slmplz types.

’Train!ng, Q’tpgfgualiﬂe:ﬂam.
. snd Advancement .
Cﬂfﬁ];létviﬂi‘l of a 4-year appren:

tiEEShlp program, or equlvalent expe-
rience, is needed to become a skilled

" hand molder. Workers with this

training also are preferred for sOme
kinds of Tl'laf:hlnE molding, but in
general a shorter traiming period is
required in order to become a quali-

‘fied machine molder. Some people

learn molding ‘skills informally on the
job, but this way of learning the trade
takes longer and is less reliable than
apprenticeship. .

An eighth grade education ususlly
is the minimum requirement for ap-
prenticeship. Many employers; how-
ever, prefer high school graduates.

Apprentices, under close supervi-
sion by skilled molders, begin with
simple jobs, such as shoveling sand,
and then gradually take on more dif. ~
ficult and responsible work, such as
ramming molds, withdrawing pat-

Moiders need good vision and manumi
daxienty.
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terns, and setting cores. They also
learn to operatg the various types of
miolding machines. As their traiming
progresses, they leam fo make com:-
plete molds. In additiom, the appren-
tice may work n other foundry de-
partments to develop all-round
knowled ge of fourndry methods and
practices. T he apprentice usually re
ceives at least 144 hours of class
room instruction each year in sub
ts such as shop arithmetic,
allurgy, and shop 3 awing

mela

Hand molders who do highly
-petitive work that requires less =kill
usually izarm their jubg durlng « baiet

training period Tiainees work witha
mwlder Lo riigh e a particular klud of
mold Afier ) 106 morsths , the tram
cd usually 1y capable of waking a
stinla nwold pAost mashlhse moldlng
Joohs wan be Largucdin 2ies o wionaths
Gn the joib
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molders averaged %4, 98, according
10 a wage survey made by the Mation-
al Found 1y Association . By compari-
son, production workersin all manu-

facturing industries averaged $5.19

an hour. Molde s who were paid on
anin<entive basis generaly hadhigh-
ercamirgs.
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Machi ne \érefnﬂkerj (D.OT.
518.885 ) operate machines that
yrake sand coresby forcing sand i nto
a core box. Some machine coremn ak-
efs ate required to set up ana ad just
their machines and do finishing ©p-
efatigns on the <ores Others are pri- -
marily rmachine tenders. They are
closezly supervised and their mma-
chines are adjusted for them. (To see
how the coremaker’s job is a basic
step in the casting process, resd the
description of sand casting giverr in
the sgale mes1l on fowndries elsewh «re

in the Handbook )
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Corammsker- ope ating m mchirse thae! produces core s for sufomoblis sngine haasds,

ings will arise because ol the nesd to
re plage e xperiencesd coremakers whe:
re tires , di®, or transfer to other ween
pations. The mumber of operinga
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yeuar since the demand for fbumaiy
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EC UNCIMy

Ea filelga aisd W shiay,
{ Coy ditlins

lo  Janaigry 19/6 av v
earnigs of Hoor corernak@ . e
$5 30 ;be nebfvorcarakers $5 2., ina
mzachire coremakers, $5 51, accard
ing tc2 a wage survey rmd: by the
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1HJN AND STEEL NULUSTrs.
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Ste&l is e backbone of aryndys
trialized coriomy.- Few products in
daily uise are not made from steelor
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araces, and furnilure, steel bars are
Jused to make parts for machinery
and toreinforce concrete in building
arad hig hway construction; steel
plates be comrie parts of ships, bridges,
railroad cars , and storage tanks; strip
steel #s used to rnake pots-and pans,
razor blades, and toys.

To satisfy the country’s need for
stezel, the_irom arad steel industry em-
ploye d about 540,000 persons: in
19 <76. Emplcjyess work in a broad
ramge of jobs thatrequire a wide va-

\ﬁaty of zkills i many of these jobs are

found only imiron and steelmaking.
Cha racterittics ol the Industry

“The ircen amd s teel industry, as dis-
cussed in this chapter, consists of the
firms thaat operate blast furnaces,
steeel Furracess, and firvishing mills.
Blaast furmacess maake iron frorm iron
ore, coke, ard limestope. Steel fur-
naces tefine the iron and scrap steel
into steel . Primary xolling mills and
contin uowss caAsting operations shape
thes steel intoe semmifinished products
called bloorms, billets, and slabs,
which othaer solling mills shape into
stee] shee s, baars, plates., strips, wire,
pipre, and varicus other finished
prosduccts.

Thc ly]:h:s L!’fupcleillurih p;lfpunﬁd

the fongd Stal;ss Hary Lhrough@ut
the industry. Fullly integrated steel
plamts, whaich are so large they may
cover several square niles, coutain
blast furnaces, ste€l fumaces, and
roll ing mil ls These plantsperforn all
the operations nsé;;sﬂr:i ler convert
processed iiorore imto finished steel
products Other plapts only perform
finishirag operations such as making
steex{ wire and pipre from billets.

T he mumber of people employed in
the plamts of the iron and steel indus-,
ry also waries greatly .
plarits €ypicall y ermploy a large num-
ber of workersbecause the produc-
tiorm of iron and steel products is a
mowurnen tal task. It requires the
handlimg and wite =f thousands of tons
of raw materials, and involves enor-
mous facilities armd equipment such
as belast fusrnacses that may be | 2 sto-
ries high and rollimg mills thatmay be
sevezral city blocks long. About 65
perccent of thes industry’s employees
vor k in plants that have more than

Individual.
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2,500 employees; fully integrated
plants may have more than 10,000.
Many plants, however, have fewer
than 100 employees.

Iron and steel plants are locate
mainly in the northeastern part of the
United States near the abundant iron
deposits of the Great Lakes area and
the nearby coal deposits. About 7 out
of 10 of the indusiry’'s workers are
employed in five States —Pennsylva-
nia, Ohjo, Indiana, linois, and New
York., Nearly 3 out of 10 are em
ployed in Pennsylvania alone The
largest steel-producing plants are lo-
cated in Indiana Harbor and Gary |
Ind.; Sparrows Puint, Md (near Bal
timore ), Chicage, and Pitisburgh

[*%

Occupations ia the Indusley
Workers in b Lsm aand atenl
than 2 06O difved
Abo.at

duectly engaged i

Justry hold muare
enl types ol Jobs BU) pervain
of all wuiheis ar e
muving [ aw itz and steel pod

ucts about the plants, making Lon

the vast anount of achinery uaad in
the industy Ly addition othe dwank
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Processing Occupations, The major

“ity of the workers in the industry are

employed in the many processing op-
erations involved in converting iron
ore into steel and then into semifin-

ished and finished steel products. Be. .

cause of the extensive use of auto-
mated control equipment in making
steel from iron ore, most processing
jobs are tound in the rolling mills
where the steel is shaped into semi
finished and finished products Fol
jowing are brief descriptions of the
majur iron and steelnraking and fin
ishing operations and some of the

sucupations conncdted with themn
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The iron, which now is a ligy

. trickles down through the burning

coke and collects in a pool 4 to 5 feet
deep at the bottom of the furnace. As
the liquid iron passes through ghe
coke, the intense heat causes another
chemical reaction between the lime-
sione, the burned-out coke, and any
other materials to form a waste prod-
uct called “slag’” The slag also trick-
les down through the coke and floats
on op of the heavier iron. In a typi-
cal furnace liquid iron is removed
from the furnace every 3 or 4 houis;
slag may be removed more frequent-
ly .

A blgstl furnace vperates continu-
ously, 24 hours a day, 7 days a week,
unless it is shut down for repalrs or
fur other reasons A single furnace
may produce up to 10,000 tons o
iron in a 24-hour period.

The taw materials
turnaces are transferred from storage

by

used 1n Llast

arcas on railroad cars. Moving on
clevated tvacks (6 the turnace, the
vals are posilioned over an upen
grate. The raw materials are dumped
%hluuéh the grale and nto a large
tuninel shaped bin called a hopper
Scale car upa:mmrs DO 42] 881)
drive other raMivad wats i tacks 1IN
wonels underneath the Luppers Fo
siioning thelr cai uade, one of these
bins, they fill it with raw naerial,
welgl the Laaded car and theny dump
o nfo skip cans where the

oie hinfstuease o wobke 1z antoimall
Lﬂll} L
Ahe blust Banace oad dooyoed
A a1 operaton mast keep 1£C
wisls \

In blass fui have Jpesativns without

f wiatthey puctu the furnace

swtiavie cunliuls, a skip o wpera
e (1O 1 921 883 uses electile
aits pucinhalle conliols o ape ate
the w>»

L2 18y

linae heat

Sonve aeader. dlatd A
jeetate vhe gas ined sl
ait for he blast furnace [hey ob
set € vontiols that shiow U temgpset
attae of the air mnside the stove
W het ais reaches the currect lem-
pelatuie he tendu upeus valves on
the stove that allow he heated an o
pass Lo tne furnaces Stove tenders
alsu keep the stove flucs clean of car
hon and dirt
Hiowers (1} O

e operaion wl -~z of nore blast

3lY L32) sl ace
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furnaces and are responsible for the

- quantity and quality of the iron pro- .

duced. They coordinate the addition
of raw materials by stockhouse work-
ers with the operation of the furnace
and supervise keepers (D.O.T.
502.884) and their helpers (D.O.T.
502.887) in removing ( lapping) the
liquid iron and slag from the furnace.
If the iron is not forming correctly in
the furnace, blowers may have the

< stove tenders change the tempera-

ture and flow of air into the furnace

When the blower has determined
that the iron is ready to be removed,
the keeper and a helper use power
drills, air hoses, or small explosive
charges to remove the clay that is

/7 plugging a taphole above the liguid

iron, allowing the slag to flow down a
sand-lined channel into huge cou-
tainers called ladles, which nave
been positioned under the chanuel
by crane operators Helpers open
gates to divert the slag into other la
dles when the tirst one 15 filled Afle:
removing the slag. the heepor e
moves the clay from a lo wer taplule
that allows the iron to low down an
other channel into special railisad
tank cars called ““hot me gl Lara”
Atter the slag and irun hiave Lo
y=lilovesd e k.;{:pi;! [PE-TO- WY 1reuiald
5“,!1" Lo shaoadl ,Jay mt.. the \ﬂ;‘.lu!lg.s
The hecper and helper. us Loisgs Lo
ul

£y flixl!!

femuve sweldifled ron asd

the chasancls and shoy gis 10 Bz the
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channels with special heat-resistant
sand.

Some of the iron taken from the
blast furnace 15 made into finished
products such as automobile engine
blocks and plumbing pipes. Most of
it, however, is used to make steel.
Because steel is stronger than iron
and can be harnmered and bent with-
out breaking, it can be used for many
more producis.

Steel furndaces Steel is made by heat-
Mg iron or sorap steel to remouve
some of the carbon and othe: impuri-
ties dnd adding chemical agents such
as silicon and manganese. By varying
the amount of carbon and chemical
agents contamed in the final prodyct,
thousands of different types of steel
can be madc- -each with specified
Properites that are suited for a par-
tUeulas preduct Fur cxample, atain
less steel is rus resistant and heat
resistant and 15 used in products,
which iesd heose qualiticy such as
razor Llades

Ly praes ul

tax Elisew

iS5 Macie
basle o ygen open hearth,

St
[utiiaces
and clectac Mene than 60 pescent of
all domestl. steel 13 made 1In basic
wa, gen tutng_ cs (B0OF3) and about
20 pory enl by open heartlt: furaaces
IBu‘h prodice sinlla kinds of steel,
but LOF's du the jub faster and are
the
tur

caponted L eplace many of

ppaw I spefaloon

upen hics. the

W

many years electric furnaces were
used mainly to produce high quality
steelssuch as stainless and tool steel,
Thiey now produce large quarfiities of
regular steel #ind account for about
20 percent of total U.5. steel output.
" Although the steelmaking proce-
dure varies with the type of. furnace
used, the jobs associated with the
various processes are similar. Since
basic oxygen -furnaces account for
most of the U.S. steel, the jobs con-
nected with them will be used as ans
illustration of those in other steel fur.
nace operations.

A melier (D.O.T. 512.132) super-
vises workers at+a steel furnace.
Meliers receive information on the
characteristics of the raw materials
they will be using and the type and
quality of steel they are expected to
produce . The melter makes the steel
according to the desired specifica-
tions by varying the proportions of
iron, scrap steel, and limestone in the
furnace, and by adding small
amounts of other malterials sych as
manganese, silicon, copper, or
chrome. The melter directs the work
ers who load fumaces with these raw
miaterial s and supervises the taking of
a sample of liquid steel thal is tested
s tnsure the stecl has the destred
ualities The maelier must coordi
nate the ioading and melting of the
taw malerials with the steel molding
vpesation to avuld delays in pioduc-
(418111

A Laas.
p—ar shap o

EERY It foaestas o 6o, pharet

contaihe ;. hned
brick It . fu,

amAde W uide Lo

slee,
wlihh heal reaistlan
nace ~an be tilted fi
icwetve raw malerials and Jischaige
steel and slig The furnac: vperutor
g 512 782), under the diree
n of the imelter, controls e vp

€

sralaon wf the furnace To begin the
opcefation  the furnace operat.si’s
first assistual uses coatrols to ult the
fuinace to feéive aload o1 “chaige”
of stee] scrap and molten iron A
3 dp (DO I

921 884, adds scrap steel and is fol
lowed by a churging crane uperator
(DO'T %21 883) who adds the lig
uid i1on made by the Llast furnace
After the assistant rights the furnace,
the furnace operator. who works in a
control roum overlooking the fur-

L FuneE upEsdilur

nace, uses levers and bultuns to low:
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Raolling and finishing. The three prin-
cipal methods of shaping steel are
rolling, casting, and forging. (Forged
steel usually is made in forging shops.
Occupations in those shops are de-
scribed elsewhere in the Handbook.)
About 90 percent of the steel pro-
cessed in steel mills is shaped by roll-
ing. In this method, heated steel”
ingots are squeezed into longer and
flatter shapes between two massive
cylinders or “rolls.” Before ingots of
steel are rolled, they are heated to
the temperdture specified by plant
tallurgists. The heating is done in
large furnaces called *‘soaking pits”
located in the plait floor. A soaking
pif crane operalor (D.O.T. 921.883)
maneuvers an overhead crane to lift

the ingots from small railcars and
place them in the sgaking pit, A heat-
er (D.O.T. 613.782) and\helper
A%-

(LO.T. 613.885) control the
ing pit operation They adfUst con-
trols, which regulate the flow of air

and fuel 1o the burners, o maintain
the correct tegpperature in cach pit,
and by watching dials they determine
when the ingot is uniformly heated to
the required temperalure

when the ingols are needed tn the
will, the crane operator places them
idgut buggy. which carries
the e the nirst rolbing mill, some
umes called a “primary’ mill Here,
the n.g0ls alc rolled intw  sinaller,
mare easily handled semifinished
products called blooma, billets, and
slabs Blooms generally are between
6 and 12 inches wide and o and 12
inches thick Billcta, which are rolled

uly afl

fivin Lluoms have a sinatler cross

sectiun and a e longe. than blooms

Slabssmre nsucl wides and thinner
than Glovius
Rt,”iﬁg insi-l.; [YTE TV V) (Y TS PO |

abs are similar sper.dons, in fact
some rolling mills can do buth L. the
mill, the ingol wmoves along oa 4
conveyer 1o a machine that
rescinbles a giaht clolhes wringsi A
“two high™ rolling mill  hag
grooved rollsthatre. olve 1 opposite
directions The rolls grip the ap
proaching red hot ingot and pull it
belween them sgueezing it thinner
and longer Whien the ingot has made
vne such pass, the rolls are reversed.
and the ingot 1s fed back through
thern Throughout the rolling opera-
tion the ingot penodically is turned

rolle.

two
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90 degices by raesbani al a- .

called “mlaipulators,” anu pass: !
between the rolls agaln so that all
sides are rollcd This operation is i
peated vall the 1Ingou 1s reduced 1, a
slab or bloom of the desired size liis

then ready (0 be cul o apecified
fengths )
A rogic (b n w2 B82) ..

workerl 10 wiaige of e Lokl Woe, 3 i
a glass enclosed corntru buoth Lo
ed above ur beside the « 0nveyet e
This employee’s duties. which appea.
to cwonsist prncipally ot moang e
vers and pushing buttons look rela
tvely simple However the quality of
the product sad the spezd v ith whilh
the ingot 1s
voller's shill
up-ﬁﬂ!ns between the 1odls after o suls

tolled Jdepend upon the
The 1oller 1egalates the

pass. If the Gpen:dig  3sl oo vide
5 will be needeu 10 &t Lhe

MOTE pass
reduired shape and productoen a1l
be slowed If th. opaning 15 oo ar
row, the rulls o1 gears may be wan
aged Long espedence and a kaowl
edfie of sleel chatadleinins an
requited for a worker lu beoul,e a
roller A sauntpulacer
(DOT 6137K2) sits n
beside e roller and opcrates con
trols that corntectly position the ingot
un the mllgr awimeyu:r betuie cach

cppergl o

ihi‘; byeih

pa=s

Ljphn leavlug the saelllg ket
1ed- th slab_ biliet, or bloo. i ves
aloiig a\conveyer W a place where a

18
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L3 & atrippE’
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Thy tnngs Wi the

whig § Fufs’ OGS

JhE s F I

Lyax sy

st - oo heav aydraghe sheas vhat
culs e uleel 1w desired lengths

In s rcling nall that has automatic
sot.uls s rolling mill attendant is
given a card that has been punched
hules The holes

with a seiled o

lﬁp!‘ FT AN
the ingot 15 W be 1olled
ward

P oimses 4 budlin te

Loouded Quelilions a5 1o how
The atten
the Lalss u vard

dant 1ha st

legader T oand

ceafl the o sts i.atie 1ull, g FEQuen. e
When this process i. used, (he roller’s
jubr 1z shifted hiam opeialling the von

trols to directing and cooidinating

the 1+ Allag piusca:

Of lovicasing ua L Laapi, atead

e labis bluonas s billets (s the

Gonvliusy, casudng o aceks. which

Ay of priclacing
Lie

L lpsinales .£ fews:

lglék‘:
1gheeied an} the. pot thiough he
pamary il oo ype of vonlaig

gt L Bat 13n Lgin® nyusl

Gus wasting « ledle of llquhj sicel a
watel cucled mola of the desticd
{(f..r ;xam?lé, a
Llevia) wad 8 o.ohng chamber aie
sel abu = th, plant floor A serics ot
rohis descend ftom hé coolisg cham
Liquid siecl is

pruducl =h dyig

bert tu the f(lour
pouw ed intu che moid The sweel couls
and solldifius along the botlon, and
lisw. 1 atdes of the mold Pasamg
t.ltrwlf\hl uugl the chaniber the steel
in rulthEi‘ cuvied by a wals
Tre 1olls cuntrol the u.t)ldr:d steel’s
suppul: its weighe and

= 13

Spray

des enl

H

i

straighten it as it moves toward the
ptant floor. The molded steel iscutto
the desired lengths as it emerges
from the rolls. Continuous casting re-
quires fewer workers than the pour-
ing and rolling of ingots requjre.

After the steel is rolled or castinto
primary shapes, most of it is put
through finishing operations. Slabs,
for example, can be reduced and
shaped into sheets, and billets can be
made into wire and pipe.

Steel sheet is the most important
finished product made by the iron
and steel industry. To make sheets, a
slab is first heated in a furnace simi-
lar to the soaking pits described ear-
lier, and then run through a hot strip
mn!l The hot strip mill is a continu-
ous series of pairs of rolls, similar to
the two at the primary mill. As the
slab moves through each pair of rells,
it becomes thimner and longer. Edge
guides conuol its width  Afier pass-
ing through the last pair of rolls, the
sheet is wound Into a coil. If the cus-
tomer prefers a thinner sheet o1 an
improved surface, the product may
he cold rulled 1n another mill.

Having obtained information on
ihe charactenstics of the sheet de-
sired, the roller at the hot strip inill
refers to a printed guide to determine
the necessary gauge belween cach
pal: of rolls, aind the speed at which
Warktng 10 a

the alabs shouuld teapel
pulpit, the roller uses <ontrols to set
the gauge on the last series of rolls,
while the speed operator (DOT
613782) wuoirks conuouls that ad)ust
the specd of the rolly and conveyor
Lniess problems develop he jubs ot
these twou workers are repetitive
Howe.er i the shee should begin o
buckle
steel’s . umposillen uf \EIMporaware,
these 1wo employeos inust readjust
the gauge «nd speed of the 1ulls 10 an
atlempl & avoid damage . the
sheet )

Undes age ditecyun of the Lolles o
cougher \D QT 613 782) ard assisl
anl uge handiools o adjust the gauge
and d¢dge guides for the finst senes of

between rouils, due o tne

and ép:ran;; con
. slab on the con-
ifito the 1olls
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The opegator uses controls to remove
the mandre! and drop the billet on a
conveyor for further processing.

Maintenance, Transportation, and
Plani Service Occupations. Large
numbers of workers are required in

tivities. Some maintain and repair
machinery and equipment, while oth-
ers operate the equipment that pro-

cialurs make and repai I
for production equipment. Diemak-
such as those used 1o make wire. Roll
turners (DOT I BR4) use lathes,
grnders and othendmachine tools
refinish the steel rolls used in the roll-
g mills -

Millwrighita wruihaul machinery
and fcpaili and ieplace defective
fixtuics and hook ap electrically op

cialed cqUipment Eicotrical tepalr

mowors, switéhes, and other electrical
cquipnient 1n goud operaling condi-
[§ES13]

El.. G

veoalndalic the

sepualEla duatall and

locicasiing numb., of
lees and 5 stems u.ed
iy
cally, this equipment ticludes com

clevtiunt Jde

L afeel of sanuiac U iRg plants

tuns aliva systems aach as clused
circult television, electronic comput
g and data |gq‘:uu1'ln§ sysl-11%, and
nu;.gSLjﬂi'lg_ };ru;’éa&h!g and L liold

Joeviees sudh a5 X 1ay cassilng =t

inspeali o wyalpment )

Bil;hlé}'
¢ lekwmasih ln fulTkas .2 s raklicg “lvlu
les 1z

butlditga « nd oifices Pipefitiziy lay

stepall a 1. U.abd he
aud vone uvelta a well as ol

vul ostell and tepals piplug that 1»
uscu L ocanty e Mgz amocnta of
liqutis .0d gueses used 1o steelmuh
ing Baodeiniakers cat vopatt and e
Lutd healing unlis  otage tanhks
atatic.aaly Lrusticia
l,ug-\';lilull“i: englacci. and othed
tralil wiew nemMbeis up.lale tralns
that L ansp. 1tinaleitais and pr dducts
T Line vast yagda of o and sleel
plants Gthed shillod s ithein opziale
thg veiiuus boilers, turbines, and

awtihboards i tactosy powaiplants
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Other types of maintenance and
service workers include carpenters,
otlers, painters, instrumgm repaire rs,
s;:ale r’ﬂe’chaﬁics

loaders,

uﬂlx:ad m.itenals and du a vant‘:ty of
cleanup jobs. .
Administritive. Clérical il’ld Tﬁ:hﬁF
|stratwe. L!EHE,EI,L and ag!vs;. w(j[kﬁrs
constitute about one-fifth of the m
dustry's total employment Of tHese,

the majority are clerical workers,
1 't‘;r;rgtarl.:s stenographers,
typists, accounting clerks, and gener
l 3 o

aild ‘technl
vians make up a substanual propor
ton of the industry’s white cullar
thousand of
ch und

development watk to Lupruve calat

employment Several

these workers perform

Ing tion and ateel products and o

&3, and o develop new une.

Amung the tedchnial

speclabio
- =
steelmakitg are nis

whose principal

cinpluyed 1o
chanieal e.gineers,
work 1a the design, comstiuclon  and
operation of mill machinery and ma
terial har’ldling}iﬁ;impumnl Metadur
and

wutk 10 lavutatailes and .

glals metallargical nginecis
noduc U
depalUnents wherg they Fave the I

3 L1l feal

ot oih
L4 i"’;i
chigli.cers afu i;l‘é.j:iéi!j i the rayomal,
ailad of
steel Plan(;a a Jdth.
ll:;hl

Ele..trical cnginacia deatgn

portant task of spzafying,
llng aila Lenting the L!;Azs,ll\J
steel during its (nanJafacturc
wadlialiuebacrii Miclin o Ie e
calilpincitt u |
fur hLeat and transpoilellion
lay wul

and supei /1ac the vyerafion of lee

trical facihities tha provide poawar ton

steel mill" operaten Chenists ana
lyze the chemucal propcrtes of stsel
labiial rics

Jdu

testing and asaist chemilis aad cugl

and raw matcilaiy in

L ab ratuey techni (ans tuallie

ecrs Diufleis preparc wpo. king

plans a.ad detalle.s drawing ifqulu:d
in plant _onstfucpon and Malite
nasnce l

Amung the canpediay o o i
allve, Managerial aral su rerviseiy
vccupauons are office noanugera la
bor relatyna and perzonnel manayg
ers, purchasing agents, plant manag
and i1ndustrial

£€rs Eilgineci s
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Working with these personnel are
several thousand professional work-
crs, including accountants, nur’sz"{;i
lawyers, economists, statisticians,
and mathematicians. The industry?
also employs several thousand sales
workers. g

(Detailed discussions of profes-
sional, technical, hanical, and
other occupations found in the iron
and steel industry as well as in many
other industries are given elsewher
tn the Handbook )

m

Mew wurkers in pivecislng Opcia
thos uaudlly are hired as uﬁskillrsd

laburcis

!!!l:d l)y prtjmtjlmg

jobs usuaily are
gnadi:: _]tjb!i

workers fram lowes
I cngth ot scivio e with the comnmpany
1s the 1uajor factur considered when
scleciing watkers for progmotion
Fiomutiuna e flisg level supefvisury
and melter,

me firms

postitions anch as blowes

afhpanies So

differ amung ¢
determing thesg promoedons solely

________ 3 I _

i
on seniority while others also consid-
er ability to do the job.
Training for processing occupa-.
tions is done almost entirely on the
job. Workers move to operations re-

; quiring progressively greater skill as

they acquire experience. A trane op-
erator, for example, first is taught
how to operate relatively simple
cranes, and then advances through
several steps lo cranes mugh more
difficult to run, such as the hot-metal

Ccrane .

Workers n the vanous operating
anlls usually advance. glung- fairly
well-defined lines promaotion
within their departments. For exam-
me a blast furnace blow-
er., a worker generally starts as a la-
buier, advancing o second helper,
first helper, keeper, and finally blow
er Al a basic oxygen furnace, a
worker may begin by doing general
cleanup woik and then advance to
first

ot

ple, to beco

furnace hand, secund assistant,

assistant, fuinace operator, and

eventually 10 melter A possible line

of jub advancement for a roller in a

Employses overases automatically controlled charging of blast furnace

= ) 3

.
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finishing mill gnight be assistants

rougher, royher pulpit operator,
rougher, s ed operator. and finish

roller. Wokkers can be trained for
skilled jobsksuch as blower, mgelter,
and roller, which are among the high-
est rated steelmaking jobs, in a mini-
mum of 4 or 5 years, but they may
have 1o wall much longer beture

openings occur.
To help them advance 1 then
ts such

5 in subyj as

ime cours

chemistiy, phystes, metallurgy ond

managenenl Steel compinics sonie
times provide thia training  oflen
within the plant Othier worksis take
. high sahuols

evenlng courses 1n

trade schools, uor amserstlics or cn

roll In correspondence wouises
Apprenticeship 1s the beat » .
fatice Ua.de

learl a ialnt

:"\}pi)i ii

tceship programs usually last 3 o0 4
k!-Ll i_l

years and consist mainly o
atluud . NTTON PR A
[ I gaj.:]llh...
1. le_;h;‘d tew i el auls

this
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Lialinli.g lis

e ular s lsnus o
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insliucddani i,

jeels waually ogiXen ctthier 1o

plart 1 loca s ocatde sl ach, ol

through correspondence .chools
Stechmaking compdfiles hava

Leienl qulei!’l\rh,lluils fe et oo

oy

applic.aiils Crancrally wrnoplosers e

ala e b the soeg ol

il

appile.
high . h

guhie

aleint of @ s s gy alliciiai
1 the

[

awhan [ edisaliy v dec i oin cazes
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catddsloallve whplimet iy wrat e she

tia

Taoada

title Juhi‘x ussally 1a »

e dinls

oprilale o

Elce wllin wii ar gt
Pracuwally all (he laign fralde
have b b o oale g et grasttia e
college bam o weho n adin e ul
these wanheia flisas Ll; Pooabii sllni:Et,-
Lallip.ass it licas 1 g owin bioslis
coa woik 1ot Lodel poean don i it

spesating arcd malotecnans o labobe

c

i gel a h.wad Plebuie 2l = ol inak ling

RS ,;:\\!éng‘nl

vperadons baane thoy

o oa pailicalar depaitn at 1o sithie

weongantes  th newly ot bt

alvenal waon k. 1l asaslgne §du . Lt

specific researcn. uperating namnl.

nanee administiative o saes unlt

Engineering graduates frequently are
hired for sales work and many of the
executives in the industry have engi-
neering backgrounds. Engineering
graduates, as well as gmdu ()f
business administration
arts colleges, are employed in sale
and labor-management

aecounlng,

relations, as well as inmanagerial po
sitlons ’

Completun of a buslness codise 1
high school, junios college, o busi
ness achbal 1 prefeiied for entry 1nto
thie clertcal octupallons

inwat of

Clei. uljutn.;_qulllné special knowl
adge ot the steel tadustry gencially

are filled by pr

multng personnel al
icady ciployed i the mdusty

Einpluyn.c i U ullvuh

i R P ey ile kisen sllap sl

s ld
.lu.,‘ug) s nssl o pggliétj L.y Ll,dilglé

signifieg il thy sugh the satd 1980

Mevertholes  nrany wwikers will be

Lo traeple o e oa harcine (e

Lo o thedn o b Lo othicn 1easons

et nutaber bt Jd nay, fluctu

At adeis yeal Lo yaal 1sdednac the

ind.stry s seusit.ve ts, changes in
Frianline & onnd it asad Jdefelas
fin . dn
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er products that require large
amounts of these metals. Because of
laborsaving technology, however,
employment is not expected to keep
pgu: wnh increases in pdeux., n, '

that make more iron pc:r worker than
the smaller furnaces they are replac-

‘conveyor systems that automatically
weigh and transfer raw materials
from the storage areas to the furnace
Such systems will eliminate stock-
house jobs such as the scale car op-
ciator Open heaith furnaces will
cunilinue o be replaced with more
efficient basic oxygen furnaces, in-
creasing the amount of steel pro-
duced per worker. Older primary
rolling mills will be replaced by con
Unuous casiers, ~vhich use fewer emn
pluyees o produce slabs billets, and
Greater use of computers to
in hot

blooms
control plant equipinent, as
finishing mills and 1o process bust
ness icewida also w1l licase pro
ductivity
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perform more of the work in the
steelmaking operations. Some main-
tenance workers such as electronic
repairers will be needed in greater
numbers to maintain the increasingly
complex machinery used by the steel
mills. Employment of other mainte-
nance workers—for example, brick-
iayérﬁ and ¢ fpi:nlé,fsi who work ex-

will de;hng b&‘causz they wark on
equipment that 15 being replaced
“Employment in processing occupa-
tions 15 expected to decline slightly as
more efficient plant machinery and

cquipment are introduced

e

“~=Earnin ings and Workiony
Conditions
-

Eatulngs of produstion a0 L
iron and steelmaking are among tic
highest 1 manufaciuning In 14%/6
they averaged $7 68 an hou wiale
prodaciion wonheia s a whole aoas
aged 34 87 To shuw how ca nig.

vary by cccupation and departinent
wage lalea [ut &il\pl;!y;ga I assinie aof
the [:;l!lh:!pél Vueupalleis Al p oo
senwed In tabie | However, i
steelworkhers ate paid un an icanuae
|8 anduce

basts  thatlis, the mo.e the,

i Ollen carn
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fessional and executive personnel
CEiVE similar heﬁeﬁts

paid pensmns aftEr 3() years uf serv-
regardl%;j of age. Employees
g 2 yeargbr more of service are
gible to receive supplemental un-
employment benefits for up to 52
weeks. Other benefits include health
1 life insurance, and education and
scholarship assistance

Working conditions vary by de
partment. Work in almost all profes
vd clerical jubs and many

ice,

we jobs is done in comfort

,uundlngﬁ Workers near the
| fuinaces and in the

are subject o

niulse  Fui cxanm
ple. whea raw materials such as scrap

ih:-:l ate loaded into a steel furnace a

erius roal occdis The tempey

aluie i the L:ull\llné which suirounds
the b
Litgt

emhely

friniase riialiia cals

intddlc

lasnt

v bis Lhia b winted

spenasboen

Foiiigs .

bl fibiiae. va

b gl rnashi
Fuaans speialus: booon

7 SRR IRy
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Seking pit

Many plants have developed meth-
ods to reduce job discomfort. The
use of remote control, for example,
enables some employees, such as fur-
nace operators, to work outside the
icinity of processing op-
. In other instances, the cabs
it while operat-
uch as
cranes, may be air-conditioned. Be-
cause certaln processes are continu-
us, many employees are on night
shifts or work on weekends

eration
in which the workers
ing mechanical equipment

Sources of Additional
Information
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What to Look kor in this Reprint -

make the Occupational Outlook Handbook easier 10

To
use. each occupation or industry follows the same outline
Separale sections descnbe basic elements, such I

the job, education and training m?éfj?d and salanesg
Sc;’)rﬁé sectons will be more useful if you knaow how
information as explained DElDW
The TRAINING., OTHER QUALIFICATIONS AND AD
VABMCEMENT section indicates the preferred way lo enter each
. occupalion and alternative ways 1o obtan training  Read this
section carelully because early planning makes many felds
agier to enter Also. the levela
with which you advance often depend on your

at which you ernter and the speed

byl

traming It you

may wanl 10 consider laking those cuuises

are a student, you
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