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FIELD REPORTS ON JUNE 1966 CONDITIONS IN 30 MAJOR LABOR
AREAS FOR ENGINEERING, SCIENTIFIC, AND TECHNICAL OCCUPATIONS,
PROVIDED BY AFFILIATES OF THE BUREAU OF EMPLOYMENT SECURITY,
WERE THE BASIS FOR THIS SEMIANNUAL REPORT. THE NUMBER OF
APPLICANTS HAD DECLINED 48 PERCENT TO A NEW 8-YEAR LOW,; WHILE
OPENINGS HAD RISEN TO 9,600, 58 FERCENT OVER THE FREVIOUS
YEAR. DEMANDS ACCELERATED BY EXPANSIONS IN CIVILIAN-ORIENIED
INDUSTRIAL AND GOVERNMENT CONTRACT ACTIVITIES AND GOVERNMENT
SPONSORED RESEARCH AND DEVELOPMENT PROGRAMS WERE PARTICULARLY
STRONG IN DURABLE GOODS, DEFENSE, AEROSFACE, AIRCRAFT,
SHIPBUILDING, ELECTRONICS, METAL WORKING, MACHINERY
PRODUCTION; CONSTRUCTION WORK, AND RESEARCH. THE GREATEST
VOLUME OF JOB OFENINGS WERE FOR ENGINEERS AND CRAFTSMEN IN
MECHANICAL, ELECTRICAL, CIVIL, AND AERONAUTICAL SPECIALTIES,
FOR ANALYTICAL AND PHYSICAL CHEMISTS, MATHEMATICAL
SCIENTISTS, AND PHYSICISTS, AND FOR INDUSTRIAL ANC MEDICAL
LABORATORY TECHNICIANS. TO MEET STAFFING REQUIREMENTS,
EMPLOYERS SOUGHT EMPLOYED PERSONNEL, RECENT GRADUATES, AND
COLLEGE STUDENTS, LOWERED JOB REQUIREMENTS IN SOME CASES, AND
MADE HIGHER SALARY OFFERS. STARTING SALARIES FOR ENGINEERING
GRADUATES AVERAGED 7 TO 10 PERCENT ABOVE 1965'S LEVEL. TO
HELP MEET THE NEED, INSTITUTIOWAL TRAINING COURSES UNDER THE
MANFOWER DEVELOPMENT AND TRAINING ACT WERE APFROVED FOR SOME
2,300 DRAFTSMEN AND 700 LABORATORY TECHNICIANS. THE LONG
LEAD~-TIME REQUIRED TO TRAIN ENGINEERS AND SCIENTISTS, THE
EXPANDING ECONOMY, AND THE NEED FOR ENGINEERS AND SCIENTISTS
TO HELP SOLVE PROBLEMS SUCH AS AIR POLLUTION WHICH AFFECT THE
NATIONAL WELFARE CONTRIBUTED TO THE CURRENT MANPOWER
SHORTAGES. {(JM)
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This survey is issued semiannually. It is based on field
reports on current conditions in 30 major labor areas prepared
by State employment security agencies affiliated with the
Bureau of Employment Security, statistics on job openings for
selected engineering, scientific, and technical occupations
placed in interarea recruitment by public employment offices
throughout the country, and information obtained from various
government agencies, professional societies, and other
sources. This study was prepared by Norma F. Ausmus,

Alvin W. Saile, and Renee L. Gallop in the Division of
Research and Publications, Office of Manpower Analysis and
Utilization of the United States Lmployment Service.
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> THE CURRENT DEMAND-SUPPLY SITUATION
FOR ENGINEERS, SCIENTISTS, AND TECHNICIANS

SUMMARY

Despite some phase-out of aerospace contracts in late spring of
1966, demand continued to climb for engineers, scientists, draftsmen
- | and other supporting technicians during the first nalf of 1966.

' According to the mid-1966 employment service survey of job market
conditions for these occupations in 30 of the Natica's major employ-
ment centers, increased demand had absorbed a large portion of the
available applicant supply.
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In June 1966, the number of active jobseekers registered in each of
tnese occupations in local public employment offices in the 30 report-
ing areas (see page 34 for listing) had dropped to a record low for
the 8 years these data have been available. The number of applicants
had drifted downward over the year to 6,700--a decline of 48 percent.
At the same time, job openings in each of these categories rose,
nearing or, in the case of aeronautical and civil engineers, drafts-
men, and laboratory technicians, surpassing previous peak demand
levels. Openings in the surveyed occupations totaled 9,600 and were
58 percent above a year earlier (see chart on opposite page).
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Reflecting the growing tightness in the job market for technical man-
power, the excess of job openings over jobseekers in many of these
occupations this June was in sharp contrast to a year earlier when
two persons were registered for each such employment service opening.
Local office job listings for engineers and draftsmen in the 30 areas
have exceeded the number of registered applicants throughout the first
6 months of this year. While there were more applicants than openings
for scientists and laboratory technicians, there was a shortage of -
jobseekers capable of meeting still-high employer specifications.

Further highlighting the scarcity of qualified applicants in the
engineering and technical job market was the sharp rise in locally
hard-to-fill openings placed in interarea recruitment--a nationwide
system utilized by State employment services for matching openings in
one area with applicants in other areas. Openings in interarea
recruitment in the surveyed occupations increased by 71 percent over
the year to 7,000 in June 1966. Sharpest rises in demand were for

f support technicians, with openings for draftsmen and for laboratory

! technicians increasing by 125 percent and 83 percent, respectively.
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The recent growth in technical manpower requirements for durables
manufacturing as evidenced by employment service data began in the
fall of 1964 and has continued unabated. Added defense commitments
and some expansion in space exploration late in 1965 contributed to
stepped-up recruitment for already hard-to-find engineers and drafts-
men &s Well as to a tightening of the job market for scientists and
technicians,

Demand during the first half of 1966 has been particularly strong
in aircraft manufacturirg, shipbuilding, electronics, metal working,
light and heavy machinery and equipment production,and from consuli-.
tants and contractors engaged in industrial construction work. Job
prospects with Federal, State and local governments remained plenti-
ful, with some improvements noted in salaries offered. Public util-
ities added to the recent job market competition with these firms
seeking experts trained in power generation or transmission.

Specializations Sought

Tne greatest volume of employment service job openings in the surveyed
cccupations was for engineers and draftsmen--especially in the mechan-
ical, electrical, civil, and aeronautical specialties. The emphasis
was on engineers and draftsmen qualified to perform various design
tasks for product development or plant facility expansion or modifi-
cation.

Among natural scientists, those most widely sought through the
employment service in the 30 major employment centers were analytical
and physical chemists and mathematical scientists. Also listed were
a few hard-to-fill openings for physicists with a doctorate degree
and research specialization.

Openings for laborat~»y technicians rose sharply over the year, both
for industrial and medical laboratory technicians. Needs rose notice-
ably during the first half of 1966 for chemist assistants and testers
and other industrially trained technicians. The long-standing chronic
shortage of qualified medical service laboratory technicians also
increased during this period.

Dearth of Applicants ..

As applicart supply dwindled, many =mployers periodically canvassed

local employment service offices, and finding few, or no, qualified

applicants available, did not list their needs. Others resorted to

open-end job listings, that is, they did not specify an exact number

of openings and indicated they were willing to interview any reason- v
ably qualified and interested candidate until further notice.

Because of such employer practices, job opportunities were sometimes

understated, and demand, as evidenced by employment service openings

was perhaps less representative of the job market situation than in

past periods.
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The decline in applicaant supply in the 30 areas was mirrored by a
similar fall-off in national estimates of claimants for unemployment
insurance in the selected occupations. In May 1966 such claimants
totaled only 4,600, down 52 percent over the year.

Applicant supply in the selected occupations among the 3C reporting
areas not only contracted but shifted in composition. Current appli-
cants included many persons aged 45 or above, including retirees
looking for part-time assignments. Some applicants had failed io up-
date their skills while others lacked qualifying citizenship, security
clearance, faced draft calls, or refused referral because of personal
oreferences concerning iob location; working conditions; or salary.

Meeting Staffing Needs

in order to meet staffing requirements, employers attempted to recruit
personnel already employed elsewhere and sought inexperienced recent
college graduates. June college graduates were in great demand and
genierally found plentiful job prospects. Recruiters had been active
on college campuses throughout the academic year attempting to attract
prospective candidates by playing up job locations, emphasizing such
factors as proximity to educational facilities, cultural advantages ,or
pleasant climatic conditions. Reports were received of job offers
made to students in their junior year of college for which leaves of
absence from work would be granted until graduation.

Starting salaries for engineering graduates averaged 7 to 10 percent
above last year's level. More attractive salary offers made by larger
establisnments resulted in the loss of staff among some smaller firms,
some of which, in turn, relaxed their hiring specifications with
regard to age. 1In some cases, retirees were acceptable.

Among the technicians working in support of engineers and scientists,
some college training was preferred. However, high school graduates
with courses in mathematics or with mechanical aptitudes were also
sought. For medical technologists, however, there was no lowering of
requirements for State licensing or, certification. In an effort to
help meet the need for draftsmen and technicians, during the fiscal
year 1966, institutional training courses under the Manpower
Development and Training Act were approved for some 2,300 draftsmen
and 700 laboratory technicians.

Futu-e Needs

Contriputing to the current manpower shortages is the long lead-time

required to train engineers and scientists. Intensification of pre-

vailing snortages is anticipated in many areas as the Nation's econo-
mic expansion continues. In addition to provicing qualified techni-

cal manpower to meet expanding industry, space, and defense prograns,
engineers dand scientists are needed tc help solve problems affecting

tne national welfare such as water purification and conservation, air
pollution, and mass transportation.
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SOME PAST TRENDS

Impact of Changing Defense and
Aerospace Manpower Needs
on 10 Coastal Areas

Data or, employment service openings and applicants in 10 coastal

areas (see page 34 for a listing) have been particularly sensitive

to changing manpower requirements for aerospace and defense projects.
Much of the government contracting ir these fields has involved
research and development efforts, theccetical aspects of technological
advancements, and production of the n~cessary hardware.

A review of trends in these 10 areas over the past 5 years indicates
that such contracting activities were accelerating in e spring of
1962, creating a strong demand for engineers and scienuists. Government
sponsored research and development contracts at that tiie included the
formulative efforts in missiles, application of solid state electronic
circuitry, and the establishment of the DEW-line and otner defense
systems. In the spring of 1962, the 10 coastal areas accounted for

62 percent of tne total openings and 56 percent of all engineers,
scientists, and technicians seeking jobs at the local employment serv-
ice offices in all 30 reporting areas. In the 10 coastal areas, the
ratio of applicants to openings was 1.6:1 wiile for the other 20 areas,
the ratio was 2:1 (see chart on page 4). Openings in the 10 coastal
areas required recent education in new concepts, and many applicants
available at the public employment offices found that they could not
meet job specifications.

In the 2 years following the peak demand period of mid-1962, the
search for engineers, scientists, and technicians for government con-
tracting eased. Thnere were cancc:'lations of some projects such as
Skybolt and Dyna-Soar, and ccmpletion of still others such as the
Titan II and the Ranger. While highly qualified personnel were being
released from such projects and increasing numbers were completing
graduate school training, there was a drop in jobs listed by major
government contracting firms at local public employment offices. At
the end of May 1964, employment sService openings in the selected occu-
pations in the 10 coastal areas dropped ic only 38 percent, while
available applicant supply swelled to 74 percent, of the 30-area totals.

In the 10 coastal areas, the ratio of applicants to openings in tue
engineering, scientific, and technician occupations rose sharply to
almost 8:1 in May 1l96u4. By way of contrast, in the other 20 reporting
areas, this ratio dropped somewhat to l.7:1.

After the start of 1965, increased demand was again reported for engi-
neering and scientific manpower for space and defense programs. These
included the Apollo and Saturn programs and the Nimbus meteorological
satellites.

- - P
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Early in 1966, accelerated military commitments for Vietnam produced i
a new wave of manpower needs in the engineering, drafting, and support 1
technician categories in most of the 10 coastal areas. By the end of ¥
May 1966, despite the start of phase-outs of some portions of the ;}
Apollo and Saturn projects, job listings in the 10 coastal areas had 1
risen to account for 50 percent, and applicant supply was reduced to

63 percent, of the 30-area totals in these occupations. Openings in
tne 10 coastal areas exceeded applicants by 1.3:1. In the other 20
areas, however, demand-supply relationships for technical personnel
were even tighter, with the local employment service offices reporting
a ratio of 1.7 job listings to each applicant.
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ENGINEERS

Employers were finding it increasingly difficult to recruit engineers
throughout the first half of 1966. There were scarcities of both well
qualified, experienced applicants and of inexperienced, recent college
graduates.

The upsurge in demand which began in the fall of 1964 accelerated

4 sharply during 1965. lMajor impetus was provided during 1965 by expan-
. sions in civil‘an-oriented industrial activities, including the

‘ manufacture of aircraft < industrial construction. Many job oppor-
tunities became available particularly for designers in product
development and in the modification or expansion of plant facilities.
Late in 1965, and through most of the first half of 1966, additional

demand for engineers was provided by government 3srospace and defense
contractors.

In mid-1966, however, the completion of some research and development
contracts involving the Apollo moon venture led to the release of some
engineers. In most instances, these engineers found their talents
much in demand by other employers within the same area.

Shortages Intensified in Most Major Engineering Categories

Engineering applicants at the local employment service offices in the
30 major reporting areas in June 1966 reached the lowest level since
1958 when these data first became avaiiable. The drop in applicant
supply occur:ed in every major engineering category except for mining.
Only 2,400 engineers were registered on June 1, a decline of 54 per-
cent from the 5,200 available a year earlier. The number of engineers
claiming unemployment insurance benefits nationwide dropped at a
similar rate. The nationwide estimate of 2,200 engineering claimants
for May 1966 was 57 percent fewer than for the sam: month in 1965.

Job openings in the 30 major reporting areas reached 4,600 on June 1,
1966, a rise of 51 percent from the previous June. This represented
a level just 200 below the high level reached in mid-1962 when the
federally financed aerospace and missiles build-up reached its peak.

As the level of openings for engineers rose and the number of appli-
cants for these jobs dwindled in the local employment service offices
il of the reporting areas, demand exceeded supply available in every

major engineering category except mining. Prior to the close of 1965,
only the electrical engineering category had recorded more job listings
than applicants. Near mid-1966, there were two jobs available for each
engineering applicant. Six months earlier, there was a near numerical

e
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balance in demand and supply as evidencea by openings and applicants
in tnese areas. In mid-1965, by way of contrast, applicants exceeded
job listings Dy a ratio oi l.7:1 (see chart on page 7).

Shortages of Applicants in Most Reporting Areas

Evidencing the fact that the scarcity of jobseeking engineers was
geographically widespread, 24 of the 30 reporting areas had more job
openings than applicants in recent months. The six areas which,
despite a local tightening in the demand-supply situation for engineers,
had more applicants than openings on June 1, 1966,were New York City;
Paterson-Clifton-Passaic, N. J.; Atlanta, Ga.; Detroit, Mich.;
Louisville, Ky.; and San Francisco-Oakland, Calif. Descriptions of

tne job markets in these and in each of the other reporting areas
appear on pages 2&-32,

Somne Employers Waive Normally High Hiriug Standards

Several of the reporting areas indicated that some employers were
reacting to difficulty in recruiting engineers by lowering hiring
specifications. A number of developments pointed to increased willing-
ness on the part of the employers to provide on-the-job training to
newly hired engineers. There was some limited acceptance of applicants
with experience in drafting and detailing work for engineering assign-
ments. Applicants with college degreaes in business administration or
the liberal arts were recruited for certain industrial and engineering
functions. A college degree without qualifying experience was often
acceptable. In lieu of a college degree, employers sometimes permitted
the subpstitution of at least 1 or 2 years' experience directly appli-
cable to the employers' requirements. Members of the existing engi-
neering staff were sometimes relieved from their regular duties to
instruct incoming recruits.

College Graduates Favored

The needs of our expanding and increasingly technologically-oriented
economy, coupled with the requirements of the aerospace and defense-
related industries, have made job prospects for inexperienced engineers
with college degrees among the best of all opportunities for college
graduates. Although demand was greater for new graduates who had spe-
cialized in chemical, electrical, or mechanical engineering, oppor-
tunities were also plentiful for those specialized in othei- engi-
neering fields. Demand was especially strong for those obtaining
graduate degrees, or those who had a strong background in mathematics
and science, to do research and development work.

More recruiters were reported actively interviewing throughouti the
academic year, and offers were made to high ranking juniors with posi-
tions being held pending their graduation. Starting salaries offered
were as much as 10 percent above the previous year. Offers to these

T o
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receiving ‘the bachelor's degree were generally between $625 and .$725
per menth; a holder of & master's degree in engineering found offers in
the $750 to $850 range; while recipients of a doctorate could command
considerably higner offers.

Accerding to information obtained from the Office of Education,

U.S5. Department of Health, Education and Welfare, there has been an
increase in tne percentage of engineering students seeking advanced
degrees. Freshman enrollments in engineering increased by 8.4 percent
petween the fall of 1964 and 1965 (see table on page 11). However, the
rate of increase was almost twice as great in first-time enrollments of
male students in all fields of college study undertaken at u4-year insti-
tutionms.

Mechanical Engineers Most Sought

Among all engineering categories, the highest level of both applicants
and openings at the public employment service offices in the reporting
areas were for mechanical engineers.

During 1966, numerous opportunities for mechanical engineers were
geographically widespread in such industrialiy diverse activities as
aircraft fabrication, shipbuilding, the manufacture of various kinds

of machinery and equipment, metal working firms, refineries and cirem-
ical facilities, and construction. In addition to specialized needs in
some of these industries, there were strong needs for engineers famil-
iar with the design of air-conditioning, heating, ventilating, and
plumbing systems.

Electrical Engineers

Strong demands developed in the first half of 1966 for electronics spe-
cialists in a few of the reporting areas. Much of thius recent step-up
was traced to research and development contracting for aerospace facil-
ities in San Jose and Santa Ana, Calif., and in Winter Park, Fla. This
demand, as well as requirements in aircraft manufacturing among the
reporting areas, required considerable knowledge of circuitry design,
transistorized systems, radar and telecommunications equipment devel-
opment, and instrumentation systems for guidance control. There were
also rather strong needs for electrical power engineers in 1966.

Industrial Engineers

There was a vastly improved market in recent months for industrial
engineers. Many of these strong demands were in the field of measure-
ments and cost analysis, methods and manufacturing engineering, sequence
and assembly layout, manpower utiiization studies, and in quality con-
trol. A knowledge of mathematics and computer equipment utilization

was fundamental in industrial engineering assignments. Industrial
engineers were sought by aerospace and aircraft facilities.
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Civil Engigeers

Needs were particularly strong for civil and structural engineers with
construction firms and consulting services. Scarcities of needed
workers hampered some concerns or consultants in accepting additional
work in a few instances. Opportunities were plentiful in highway
design, sanitary and water systems, and in inspection for State and
local governrents.

Aercnautical Engineers

Opportunities rose sharply since the close of 1965 as new government
contracting for military aircraft and aerospace was added to existing
strong demand for the design and development of commercial jetliners.
Assignments covered a wide range of design functions. Past experience
in spacecraft systems, turbine engine analysis, fluid or hydraulic
systems, landing gear design, air-conditioning, heating and ventilating
systems, aerodynamics, flight simulation tests, stress analysis, and
power plant design was preferred. The Los Angeles-Long Beach and
Seattle areas accounted for much of the strong demand, and there was a
significant volume of openings in other areas. Requirements in the

St. Louis area remained restricted to:those with advanced college
degrees. Other needs were noted with aircraft engine plants in the
Cincinnati area, for research in liquid rocket engine propulsion in the
Newark, N. J.,area, and for facilities in Winter Park and near Cape
Kennedy, Fla., for preparation of launch studies of Saturn space
vehicles. A Federal naval facility near San Francisco had openings as
did aerospace manufacturers in San Jose and San Diego.

Chemical Engineers

Stepped-up demands for chemical engineers included specialized assign-
ments related to research and development in rocket propeliants and
missiles programs. Other needs existed in the design and operation of
chemical plant instrumentation systems. Opportunities were listed for
recent college graduates in service and technical functions. Other
needs were found in rubber and plastics formulation.
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Number of Engineering Job Applicants Registered at Public Employment
Offices in 30 Major Labor Areas
May 1966, November 1965, and May 1965

Active’ applicants

May 1966 Percent change to
With May 1966 from:

Engineering Total college Nov. May Nov. May
sSpecialty degree 1965 1965 1965 1965
Engineers, total... 2,395 1,377 3,573 5,247 -33.0 -54.4
Metallurgical.... 50 34 67 98 -34,.2 -49.0
Chemical.ceevees. 142 120 21y 268 -33.6 -47.0
Civileceoeooosnee 356 234 us57 529 -22.1 -32.7
Electrical.ceceee 517 284 891 1,368 -42.0 -62.2
Industrialececeee. 462 197 694 1,089 -33.4 -57.8
Mechanical.eeeses 784 442 1,152 1,708 -31.9 -54.1
Aeronautical..... 57 4l 75 147 -24.,0 -61.2

Source: State employment security agenciles.

Number of Engineering Openings Unfilled at Public Employment
Offices in 30 Major Labor Areas at End of
May 1966, November 1965, and May 1965

Unfilled openings Percent change to
at end of: May 1966 from:
Engineering May Nov. © May Nov. May
specialty 1966 1965 1965 1965 1965
Engineers, total. 4,596 3,701 3,050 +24,2 +50.7
Metallurgical.. 56 34 42 +6u4.7 +33.3
Chemical,...e0. 262 188 159 +39.4 +64.8
Civil.eeeeeanes 781 539 415 +44.9 +88.2
Electrical..... 916 801 696 +1l4.4 +31.6
Industrial..... 511 437 328 +16.9 +55.8
Mechanical..... 1,323 1,27% 986 +3.8 +34.2
Aeronautical... 738 416 409 +77.4 +80.4
Source: State employment security agencies.
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NATURAL SCIENTISTS

Expansion in commercial and government sponsored research and develop-
ment programs during the first half of 1966 was reflected in the
marked improvement in job opportunities for natural scientists.

Demand was particularly strong for analytical chemists with training
in organic or physical chemistry and for mathematical scientists with
knowledge of computer techniques.

Job listings rose to 800 for natural scientists at local pubiic employ-
ment offices in 30 reporting areas in early June 1966, reflecting a 67
percent rise over a year ago. Although still exceeding the number of
job openings, applicant supply dropped 35 percent over the year to
1,200 in June 1966, reaching the lowest applicant level for natural
scientists in the 8-year history of this series. The tightening
relationship between the availability of applicants to job listings
was evidenced by the ratio of 1.5 applicants to each opening at the
start of June, compared with a ratio of 2.3 to 1 near the end of 1965,
and almost 4 to 1, a year earlier (see chart on page 1l4).

Nactional estimates of unemployment insurance claimants in the natural
scientist categories dropped by one-third in the past 12 months to
fewer than 350 by May 19656. This decline, nearly identical to the
percentage change in applicants registered in the 30 reporting areas,
was an indication that the national job market for natural scientists
nas tightened.

As applicant supply declined in the reporting areas, there was an
increased effort to seek qualified applicants through interarea recruit-
ment. Over three-fifths of the total openings within the 30 areas were
extended into the out-of-area search for manpower in June 1966 in con-
trast to just over two-fifths a year ‘earlier. For the Nation as a
whole, locally hard-to-fill openings for natural scientists in inter-
area recruitment rose by 4l percent ov r the year to over 300,

Demand for chemists accounted for approximately half of ail natural
scientist job openings in the 30 reporting areas. Accounting for
almost half of all chemist openings were five of the 30 reporting
areas--New York, Chlcagp, Minneapolis-St. Paul, Denver, and Los Angeles-
uong Beach. Whlle experience requlrements were lowered for bio-
chemists and other biological scientists needed in the medical service
field in the New York area, advancad degree education was requlred of
such specialists in the San Francisco-Oakland area. Needs in the

Los Angeles-Long Beach area were for research and organic chemists. A
Federal agency ir. the Denver area obtained some needed analytical chem-
ists this spring but continued its search. Physical chemists were
needed by an aircraft firm in Buffalo, a rubber producer in Akron
(seeking Ph. D. applicants to train in research), an explosives

e L




oy a el

- 16 -

producing chemical plant and a Federal agency in the Joliet, Ill.,
area, and by Baltimore firms. Other hard-to-fill openings were listed
for an insecticides chemical plant in Jackson, Ala., seeking organic
chemists for research and development and for production.

More than half of the chemists registered with the local public
employment offices were concentrated in 4 of the 30 reporting areas--
New York, Newark, San Francisco-Oakland, and Los Angeles-Long Beach.
Those registered either lacked the advanced degrees, or did not have
backgrounds in research or specific procduct lines specified. June
college graduates were in great demand and found plentiful prospects
with employer competition keen.

Job opportunities for mathematicians, statisticians, and computer
analysts rose in the first half of 1966 as evidenced by the 200 job
listings--double that of the previous year--from State agencies
seeking applicants from other areas in early June. More than half

of these listings were for the Seattle area where a large aircraft
manufacturer sought college graduates with a major in mathematics or
applicants with experience in large-scale digital and peripheral hard-
ware system and language. Openings with a Federal agency in
Washington, D. C., specified a college degree and 3 years in computer
experience involving higher mathematics application to war games.
Computing analysts with strong backgrounds in guidance control systems
were sought for research and development work on advanced power plant
systems of liquid propellant rocket engines at a Newark facility.
Mathematicians were in demand in the mathematical calculation of
atomic collision studies being carried cut in San Jose, Calif.

A modest demand existed for physicists in mid-1966. Rigid employer
specifications requiring a doctorate degree and prolonged periods of
research specializatici in highly technical fields resulted in some
hard-to-fill openings. Backgrounds in highly technical fields such
as space physics, optical systems, and film were reported in job
openings available in the Los Angeles-Long Beach and San Jose areas.
An electrical apparatus firm in Pittsburgh demanded applicants with
experience in crystal growth, development of electronic or struc-
tural circuits, research in arc or plasma and computer technology,
or high frequency measurements. Advanced degree requirements were
not specified for a limited number of openings with an electronics
firm in Binghamton, N. Y., for computer application to aerospace
projects, and for a Buffalo aircraft producer. A Federal naval
facility at Bremerton, Wash., scught recent degree-nolders-to con-
duct fundamental or developmental research and scientific
investigations.
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DRAFTSMEN

An. acute shortage of draftsmen nationwide was evidenced by employment
service operating data in June 1966. Difficulty in recruiting drafts-
wen was increasingly apparent throughout 1965 as industry expanded
productive capacity and accelerated the output of goods to continue
the Nation's vigorous economic expansion. During the first half of
1366, the expanding manpower requirements of defense contractors
further stimulated the already hard-to-fill demand for draftsmen.

The rapid build-up in unfilled cpenings for draftsmen and the near
depletion of applicant supply has not been rivalled at any other

time in the 8-year employment service study of demand-supply rela-
tionships for draftsmen in the 30 major reporting areas. At mid-1966,
these areas had a ratio of 2.3 job openings to each jobseeking drafts-
man registered at the local public employment offices. By way of con-
trast, near the close of 1965, there were 1.4 applicants to each open-
ing, while at mid-1965, there were 1.6 applicants to each employment
service opening for a draftsman (see chart on page 17). Prior to the
close of 1965, openings had never exceeded applicants,

The drain on applicant supply availatle at the public employment
offices in the 30 reporting areas has been underway since mid-1965.
The 1,400 applicants available for jobs as draftsmen in June 1966 were
fewer than one-half the number registered a year earlier. Over the
same period of time, job openings for draftsmen in these major areas
rose by two-thirds to 3,200.

All indications were that the growing shortage of draftsmen extended
beyond the 30 major reporting areas. While the 30-area total of
locally hard-to-fill openings for draftsmen placed in interarea
recruitment rose by two-fifths over the year, such openings reported
by all 50 State employment service agencies more than doubled and
reached a total of 1,700 in June 1966. Concurrently, the proportionate
snare of these openings originating in the 30 reporting areas dropped
from three-fourths to less than half of total openings.

The tightening trend in the national job market for draftsmen was also
evidenced by the shaip drop in national estimates of draftsmen claim-
ing unemployment insurance. The number of such claimants declined by
€3 percent over the year to a total of 800 in May 1966.

Heet%gg Manpower Needs

Most often affected by the shortages of draftsmen in the reporting
areas were the firms in the construction industry and consulting engi-
neering and architectural services. They sought mechanical and struc-
tural designers and de*ailers for both industrial facility expansion
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and for commercial building projects. As pressure to recruit qual-
ified draftsmen built up, these were the firms most willing to relax
hiring specifications in many of the reporting areas. Steps taken

by construction and consulting firms to alleviate this manpower pro-
blem differed from area to area. In some instances, age barriers

were lifted, or inexperienced high school graduates with appropriate
mechanical aptitudes were accepted for on-the-job training. Still anoth-
er solution adopted was the increased acceptance of women for training.
In at least two major areas, New York City and Houston, construction
firms admitted they were either hampered in maintaining work schedules,
or were unable to accept additional work projects due to the lack of

draftsmen.

In many of the reporting areas, some of the large manufacturers were
also lowering hiring specifications by reducing experience require-
ments to 1 year or less, or offering beginning assignments to high
school graduates who were willing to continue drafting studies in
night school.

In addition to the sharp rise in openings for less experienced and
entry-level draftsmen, many more highly specialized draftsmen capable
of senior design work were being sought at the local employment service
offices. Shortages developed for specialists in the mechanical, elec-
trical, marine, detailing and layout, tool design, production illustra-
ting, and cartography fields. Much of this specialized demand was for
commerc ‘al aircraft facilities, Fedzral Government agencies, defense
and space contractors, and heavy machinery and equipment manufacturing.

Plants producing commercial and military aircraft or jet engines
sought various specialists in the Cincinnati, St. Louis, Seattle, and
Los Angeles-Long Beach reporting areas. A jet engine facility at
Cincinnati sought many detailers, requiring high school graduation or
completion of appropriate courses. Openings listed by a St. Louis
aircraft facility for tool designers and electrical draftsmen speci-
fied a preference for college degrees but technical school training
with 2 years'electronics drafting experience could he substituted.

By way of contrast, in Seattle, applicants could qualify for many of
the 500 draftswan openings mainly in aircraft, upon completion of as
little as one year of training or experience. However, high school
graduates could not be recruited to enroll for draftsman training
because they found many other kinds of jobs immediately available.
Faced with this problem, employers in Seattle sought mechanical
draftsmen familiar with the fundamentals of orthographic projection
and aircraft blueprint systems, experienced aircraft tool designers,
and production illustrators out of the area. As needs rose among
Los Angeles area aircraft facilities, there was some willingness on
the part of employers to set aside the usual 2-year college educa-
tion requirement and to accept high school graduates with some exper-
ience in drafting. Employers in some areas were hiring draftsmen
trainees who were still attending MDTA courses.
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Federal agency needs included those for electrical and mechanical
draftsmen to design electro-mechanical systems at an arsenal in the
Newark area and for cartographers in the Washington, D. C., and

St. Louis areas. High school graduates were acceptable as cartogra-
pher-trainees in the former area, while, in St. Louis, a college
degree including specialized courses was required for assignments in
compiling charts for use in air navigation.

Defense and aerospace firms with government contracts expanded listings
sharply for specialists in electronics drafting, wiring, design, and
circuitry systems. The manufacturers of various other durables sought
mechanical and structural specialists in the detailing of pressure
vessels, piping systems, machinery parts, and heating, ventilating,
plumbing, and air-conditioning systems.

Only 4 of the 30 reporting areas had more applicants than openings for
draftsmen listed at the local public employment service offices at the
start of June 1966. These were Detroit, Denver, San Francisco-0akland,
and Los Angeles-Long Beach. However, in each of these areas, the
supply-demand situation had tightened considerably over the year.

In Detroit, demand was rather limited and high employer specifications
continued in effect. Denver reported a shortage of well qualified
draftsmen applicants, except for those in geographic drafting. Some
layoffs of map makers employed by land title companies added to the
applicant supply in the San Francisco-Oakland area, while the electri-
cal and mechanical draftsmen who were registered lacked the minimum
of 2 years' experience that employers in that area sought. In Los
Angeles, additional draftsmen registered in the local employment
service offices in recent months. Some local applicants were nut will-
ing to accept the low salaries offered for specialized assignments

in oil and gas drafting, nor were available applicants qualified to
meet a strong demand for draftsmen experienced in piping and process
layout.
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LABORATORY TECHNICIANS AND ASSISTANTS

Long-standing shortages of laboratory technicians and assistants in
the medical service field were further heightened during the first
half of 1966. Although most of the needs reflected by employment
service operations in the 30 reporting areas were among government and
private hospitals, there have also been additional opportunities with
testing laboratories and in nursing homes. Needs were also on the
rise for industrial laboratory technicians including chemist assis-
tants and testers. Chemical, paper-making, food .,processing, and

metal trades firms had openings in testing, inspection, and quality
control.

Evidencing stepped-up needs for medical and industrial laburatory
technicians and assistants, openings for these workers at the local
employment service offices in the 30 reporting areas rose 30 percent
from the start of the year and 60 percent from a year earlier to over
1,000 in June 1966. This was the highest level in the 8-year record,
and was well above any other previous peak demand period. Applicant
supply dropped below 2,000 late in 1965, and has continued downward
to 1,700. Prior to June 1966 there were never fewer than 2 applicants
registered to each job opening for a laboratory technician or assis~-
tant (see chart on page 21). On June 1, the ratio of applicants to
openings was l.7:l.

The improved job market for the laboratory technicians was evidenced
by a sharp drop in national estimates of claimants in this occupation
for unemployment insurance. These claimants numbered about 1,200 in
May 1966, a decline of 600 from a year earlier. Generally, labora-
tory technicians that are eligible for unemployment insurance have
industrially-oriented skills, as non-profit private hospitals and
other health organizations have only vcluntary coverage.

Openings and Applicants Concentrated in the Same Areas

Nearly two-thirds of the total applicai.ts and job openings available
for laboratory technicians and assistants among the 30 reporting areas
were concentrated at mid-1966 in 8 of the reporting areas--Boston,

New York, Washington, D. C., Chicago, Minneapolis-St. Paul, Denver,
San Francisco-Oakland, and Los Angeles-Long Beach. The concentration
of demand and svpply in these areas had intensified slightly over a
year earlier.

Most of the demand for laboratory technicians in the 30 major report-
ing areas was for qualified medical technicians for hospitals,

medical centers, and laboratories. While applicants exceeded openings
at the local employment service offices in many of these areas, they
often lacked the required State licensing.
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Employers in the 30 reporting areas directed little effort toward
recruiting laboratory technicians and assistants from out of the
area. In June 1966, the 30 areas total of locally hard-to-fill open-
ings in these occupations in interarea recruitment changed little

from a year earlier. However, fo~ the Nation as a whole, these open-
ings, many for smaller areas, rose by 8C percent over the vear. By
mid-1966, the volume of openings for laboratory workers in interarea
recruitment neared 400, close to the previous peak at the start of 1963.

The search for technicians with industrially-oriented backgrounds
became more intensive in 1966. Locally hard-to-fill openings for
tnose laboratory technicians with industrial backgrounds comprised
more than a fourth of the hard-to-fill job listings for laboratory
technicians at mid-1966, compared with slightly more than a fifth of
sucn listings at mid-1965. Smaller areas predominated in the search
for industrial technicians. Youth were sought for MDTA training as
chemist assistants in Rochester, Minn. Engineering aides were sought |
py a metal-making machinery firm in Sayre, Pa. Nornferrous rolling
mills sought laboratory assistants in New Kensington, Pa. There were
a few openings for scientific helpers with the State government at
Lafayette, Ind. A Waukegan, Ill., machinery producing firm sought
testers. Highly specialized technician jobs in Kansas City, Xan.,
were for inspectors of ammunitions components, propellants, and
explosives. A Charles City, Iowa,chemical firm requested chemist
assistants.,

Among the openings for medical service laboratory workers listed in
State interarea recruitment inventories were those for college -trained
specialists for government assignments in Vietnam; for medical tech-
nologists and x-ray, electroencephalograph,and radiation specialists
sought for Washington State hospitals; and for medical technicians
with Federal hospitals in the Maryland suburbs of the Nation's Capital.

Qualifications Continue to Specify Training Beyond High School

Most of the needls for workers in medical services were for licensed
medical technologists. Licensing was contingent upon completion of
post~high school training in accredited courses in medical technology.
In some instances, the lack of applicants with such training has )
resulted in efforts to enroll trainees in in-hospital training under L
government sponsored training programs. An alternative was provided :
by State governments willing to accept training received in the Armed
Services medical laboratory helper course.along with further experi-
ence gained in laboratory work.

Hiring requirements for industrial technicians ranged from a minimum

of high school with courses in chemistry, physics,and mathematics, to
the more commonly specified requirements of at least 2 years of college
chemistry with a course in organic chemistry. A few opportunities were
restricted to college degree-holders in the field of science or

engineering.



NEW ENGLAND REGICN:

Boston, Massachusetts: Opportunities existed at mid-1966 in all
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Tevels of engineering, but the strong emphasis among area firrs was
for research-oriented experts. Buildup of a Federal space centenr and
increasing research and development contracts for various aspects of
space studies and equipment have further expanded research efforts in
this area, which is a recognized pioneer in such activities. Com-
panies were most eager to obtain applicants who were willing to con-
tinue their education at the graduate level in new and related
research studies. More competition for this June's graduating engi-
neers was encountered, but increased salary offers ranging from 4 to
10 percent above last year did not provide area firms with enough
recruits to reduce the serious shortage for qualified engineers.
Among the local office applicants in recent months were some retired
because of compulsory age limits. Illustrative of the real shortage
of workers was the lack of any response to advertisements encountered

by a designer of highways and bridges.

Providence-Pawtucket, Rhode Island: As applicant supply continually
dwindled over the past 12 months, area firms were unable to recruit

for their requirements. In spite of shortages, no effort was directed
by firms listing jobs with local offices to seek applicants cut of the

area. Demand in recent months was mainly centered in such industries
as chemicals, construction, communications, machine-tocls, wire and
cable, and in government. Earlier in 1966, orders from primary
metals firms and makers of scientific instruments had expanded open-
ings. No single industrial segment or individual firm had any siz-

able number of the job listings.

MIDDLE ATLANTIC REGION:

Buffalo, New York: Increased needs for all types of engineers, except

industrial, were for various functions ranging from research and
development to cost estimating for an aircraft facility and for theo-
retical studies conducted by laboratories. These specialized needs
and other openings that developed during the first half of 1966 were
hard to fill. Local office openings were nearly double the number of
applicants in June 1966. A year earlier, applicants outnumbered

openings. Many jobseekers available during 1966 lacked the necessary

college degree.
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New York City, New York: The sharp drop-off in local office appli-

cants noted in the spring months mirrored an intensified shortage of
qualified persons in all engineering categories. Stepped-up demands
for electronics specialists required extensive experience in transis-
torized and linear circuitry, as well as in digital and logic circui~-
try. Demand from employers was ‘increased for structural, architec-
tural, electrical, and mechanical engineers qualified to do designing
and drafting. Manufacturing, construction, and consulting service
firms continued to report many openings for all kinds of engineers,
but were not admitting to any interference with operating schedules.
Nevertheless, some large manufacturers and conscruction firms broke
from the prevailing custom of hiring only well-experienced persons,
and recruited beginners. These recent ccllege graduates were pro-
vided extensive training by experienced staff engineers who had been
relieved of their regular duties. Area firms were further hampered
in finding qualified personnel due to competition from out-of-area

firms that were extensively recruiting in New York.

Newark, New Jersey: Plentiful opportunities were open to both begin-
~ers and highly trained specialists in recent months. Needs were
concentrated in a Federal arsenal and an aircraft facility, both of
which were engaged in out-of-area recruitment efforts. Entry posi-
tions were offered to recent college graduates at the arsenal.
Mechanical engineers were most needed although some positions were
available to industrial engineers, and a few spots were open to chem-
jcal and electrical engineers. All positions required security clear-
ance. Security clearance was also specified in all positions listed
by an aircraft facility engaged in research and development and in the
production of liquid fuel rocket engines and propulsion systems. At
least 5 years' experience was demanded in highly specialized back-
grounds. Knowledge of new materials and sophisticated metals was
specified for metallurgists for liaison positions between projects
and manufacturing. Chemical engineers were sought with backgrounds
in plastics formulation and fabrication or in high temperature ceram-
ics development. Electrical engineers were needed with knowledge of
digital acquisition systems collection. Both mechanical and aeronau-
tical engineers were required to have previous missiles or rocket
engine experience. Assignments were as project leaders or, for those
with a strong background in mathematics, assignments were in pro-
duction methods, planning, test mode failure analysis, and design spe-
cifications review. More than half of the engineering applicants
registered with local offices were age 45.or above (a fifth were age
65 or older). A stalemate has existed in openings and applicants
with few applicants capable of meeting employers' requirements.

Paterson-Clifton-Passaic, New Jersey: The supply of applicants in
most engineering categories has ropped since the start of 1966 while
the level of job openings has remained fairly constant. Lack of
qualifications and individual preferences created a stagnant volume
of openings over the first half of 1966. Local offices were not
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asked by employers to recruit out of tne area in an effort to find the
needed personnel. Employment expansion among area defense plants

that was in progress early in 1966 appeared to taper off by May.
Increased employment this spring in the machinery and equipment and
instruments segments of durables manufacturing and in chemicals and
contract construction contributed to near record employment levels.
Some firms in these industries were adding to their plant facilities.

SRR Sy

Philadelphia, Pennsylvania: New contracts for research, design, and
development continued tc enter the area and many existing contracts
have been supplemented. Increases in prime government contracts for
engineering development have been noted in shipbuilding and repair,
aerospace, electronics, and the computer equipment industries. Com-
petition between area firms has intensified for engineers, particularly
in mechanical and structural engineering. A record low number of
applicants was reported among local public employment offices, and con-
sisted mainly of older age and retired engineers. Since there were
few applicants, employers have restricted their contact with public
employment offices to making inquiries concerning the availability of
applicants. 7Therefore, the volume of job listings has become less
representative of area demand than in other periods. Some of the

older age mechanical engineers were successfully placed with consulting
engineering firms willing to raise age restrictions. These firms were
desperately trying to recruit engineers for assignments with both

local and out-of-area firms.

Pittsburgh, Pennsylvania: Demands for engineers specialized in the
design of rolling mills and steel plant machinery and equipment, in
the fabrication of piping and instrumentation for chemical processes,
and in various activities in connection with electrical systems were
in evidence over the past several months. A large number of openings
extended to out-of-area recruitment have been listed throughout the
first half of 1966. Most prevalent demands were for college graduates
with extensive design experience, while some opportunities were
reported for chemical engineers holding advanced degrees. The num-
ber of applicants registered and employment service openings listed
remained stat:ic over the past 12 months, witn fewer jobseekers than
openings available.

SOUTH ATLANTIC L£GION:

Baltimore, Maryland: Reflecting a serious shortage, as demand con-
Tinued an 18-month upswing, there were few applicants at local offices
in mid-1966. Most needs were among defense and space-oriented indus-
tries. Opportunities were best for electrical engineers. By late
spring, after exhausting every possible media for recruiting, employ-
ers relaxed job specifications and accepted those with marginal qual-
ifications. Job opportunities iisted at local offices were not repre-
sentative of the magnitude of area requirements. Employers engage in
open-ena listings rather than list a specific number of openings,

and there was an abuncance of jobs for candidates with the appro-
priate experience and educaticn.
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Washington, D. C.: A large volume of job opportunities remained
open for both college degree~holding beginners and consulting spe-
cialists in work assignments overseas or with Federal and local
government. More than half of the more than 300 jobs listed at mid- ;
1966 involved advisory positions overseas. Strongest demands were .
for civil engineers whose backgrounds included bridge and dam con- :
struction, refinery operation, railway systems, city and traffic
planning, structural design and materials engineering. There were ¥
numerous spots listed for mechanical engineers. Technical experts
versed in combustion engines, machine shop operations, automotive
and production engineering, and design were sought. Electrical
engineering specialists in.power generation, distribution and trans-
mission, and in electronics and telecommunications were also sought.
Needs in Federal government facilities were for electrical engineers
for entry positions in telecommunications; other openings were 3
limited to engineers experienced in machine tools or processing !
industries for work on electrical control systems. For mechanical A
engineers, assignments were in the field of air-conditioning, heating, i
and design for related construction and building maintenance opera- i
tions. Several highway and civil engineers were needed by local gov- B
ernment. Limited applicant registration at local offices resulted in {
most of these openings being unfilled for a prolonged pericd of time.

Atlanta, Georgia: A shortage of engineers in all categories was ?
reported for the area since early 1966, although local employment serv :
ice office job listings and applicants were very limited. Both were

below year earlier levels, and did not reflect any significant changes

since the start of 1966. Following the transfer of the engineering

design division of an aircraft facility out of the area in 1965, engi-
neering opportunities have primarily been individual job openings in a i
smattering of industrial activities. g

EAST NORTH CENTRAL REGION:

Detroit, Michigan: Recruitment activity was limited with applicant

supply , although reduced over the year, continuing to exceed job open-
ings available in the local public employment service offices. Appli-
cants registered could not meet rather rigid employer hiring specifi-
cations or sought salaries higher than those offered. The State gov- -
ernment sought civil engineers for *he construction, design, main- L
tenance, and planning of highways. Among the jobs requiring a mechan- 4

ical engineering degree were openings for an automotive engineer
experienced in automotive safety engineering to develop preliminary
design concepts for vehicle components to reduce or eliminate injury
potential in the event of an accident. Also sought was & mechanical
engineer, experienced in production design, to design, construct, and
test full-scale working models for a motor parts manufacturer. A
higher percentage of acceptance of local office referrals ageinst
recently received job orders was reported. Less than one-half of the
approximately 100 jobseekers available over the 1966 period ending

in June were colliege degree-holders.
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Cleveland, Ohio: Expansion of the economy, particularly in manufac-
turing, along with further impetus furnished to area firms engaged

in military contracting, created more demand for metallurgical, elec-
trical, and mechanical engineers. Projected expansion of production
facilities to meet schedules incre-.ed demand for civil engineers.
Faced with heightening shortages, employers virtually eliminated
restrictive hiring specifications. Extensive recruitment was under-
taken at colleges, universities, and out of the area.

Columbus, Ohio: The largest concentration of openings at mid-year
were for civil engineers needed by the State government. College
degrees in engineering or the physical sciences plus experience in
highway design were required. Local offices had no applicants regis-
tered in this speciality. Other needs for engineers were widely
scattered among area firms. Mechanical engineers were sought from
out of the area for the design of heavy machinery and parts.

Cincinnati, Ohio: Efforts were undertaken to attract considerable
numbers of engineers to fill production, management, and control
assignments due to sharp step-up at a facility producing jet aircraft
engines. Opportunities were available for inexperienced college
degree-holders, or in industrial engineering, for those without de-
grees but having previous manufacturing experience. Needs for spe-
cialists in electronics were more restrictive in nature. Openings
have been listed at local offices ard in interarea recruitment for
the past few months for research and development work in radio,
antennae, and related electronics functions. Very few jobseeking
engineers were available at local offices throughout the first half
of 1966. Those who were had inappropriate fields of experience.
Others were employed applicants seeking best pay offers.

Indianapolis, Indiana: Preference for recent college graduates was
evident in recent job listings as employers encountered increasing
shortages of engineers. Most of the requirements were related to
production and design functions in a variety of manufacturing con-
cerns, utilities,and State and local government. While most of the
dvailable assignments for civil engineers were with the State govern-
ment for design and construction duties, there were some openings in
public service firms and among private engineering concerns. At
least 2 years'experience was required of electrical engineers in
electronics products design and in tube or transistorized circuitry.
Mechanical engineers were sought by firms in the electrical and non-
electrical machinery, food, petroleum, rubber and plastics, fabri-
cated metals, and aircraft industries. The limited number of appli-
cants at mid-1966 consisted of a few seeking summer work before
returning for further education or teaching positions, .ume self-
employed or retired persons with sales or inspection backgrounds, or
immigrants who had not obtained security clearance.
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Chicago, Illinois: There has been a dearth of qualified applicants,
particularly in mechanical, electrical, and electronic specialities
and a rising volume of openings. Large area employers have been
recruiting intensively in all major labor areas of the Nation.

Recent graduates entered a favorable job market, while undergraduates
were being recruited for part-time assignments. The few applicants

at the public employment offices could not meet hiring specifications
regarding age, citizenship, or college decree. In spite of the

recent cancellation of some long-6tandinz job crders that could not be
filled, and the termination of contracts witn engineering service
firms, total cpenings rose sharply from the start of 1966; by May,
openings exceeded applicants by over 4 to 1, in sharp contrast to a
near numerical balance 6 months and a year earlier. Job opportun-
ities included those in a Federal ordnance plant, in the manufacture
of machine-tools, electrical equipment, plastics, and automotive o
parts, and in construction. !

Milwaukee, Wisconsin: A sharply reduced local office applicant supply
was incapable of satisfying a rising volume of demand from durable
goods producers, construction firms, contract engineering services,
utilities, and government. Demand continued strongest for mechanical
engineers needed by both electrical and nonelectrical machinery pro-
ducing firms. The background most sought included the design of tools,
machinery, equipment,or systems. More extensive cut-of-area search

was undertaken as 1966 progressed. By the spring of 1966, there was
increased acceptance of inexperienced recent college graduates in

many firms.

WEST NORTH CENTRAL REGION:

Minneapolis-St. Paul, Minnesota: Expanding computer firms, continued
hign demand for capital goods, and requirements for Vietnam were major
stimuli in the area's busy economy in 1966. Demands for engineers
remained strong for the manufacture of durables--heavy machinery and
equipment, electrical machinery, and instruments--and paper. Some
hard-to-fill specialized assignments including those requiring some
experience in the analysis and design of magnetic memory systems for
airborne digital control systems, and in the design of new electro-
mechanical products and electronic controllers listed in the spring
were no longer listed at mid-year. Despite some decline in openings
in the first half of 1966, openings at the public employment offices

outnumbered applicants 2 to 1.

St. Louis, Missouri-Illinois: Accelerated niring at an aircraft

facility and new defense contracts among electronics and other firms
in the spring of 1966 heightened the demand for engineers in an
already tight situation. Rigid hiring specifications requiring
specialized experience in stress analysis, aerodynamics, and research
engineering were in effect. Other openings were available to grad-
uate engineers with experience in structural design, heating,and air
conditioning, and in time and motion studies. Nearly 200 openings
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were listed at local employment service offices for aeronautical,
electrical, and mechanical engineers in June 1966; these offices had
only 36 applicants in these categories on file.

Kansas City, Missouri-Kansas: Openings for mechanical, civil, and
industrial engineers exceeded applicants. Experienced applicants
were sought out of the area by manufacturers of ordance, fabricated
metals, machinery, and rail equipment. Requirements were for spe-
clalized design functions. Included were the design of heating and
air-conditioning systems for the climate control of machinery in

the production of ammunition, the design of piping systems for petro-
chemical plants and for water and gas processing firms, and the
design of commercial and pre-fabricated buildings and feed mills.
These firms also sought engineers experienced in methods and time
and motion studies in standards and quality control and in sales.
There were few applicants at local offices by June, indicating the
urgency of demand for engineers in other areas as well, since it has
been the custom for applicants and graduating college seniors to
out-migrate.

EAST SOUTH CENTRAL REGION:

Louisville, Kentucky: Although local offices had slightly more
applicants than openings, many jobseekers were employed and some were
seeking positions in the $10,000 to $15,000 salary range. While area
firms have recently increased entrance salaries, they were still below
those offered in other regions. Employers sought applicants under age
40, and in some cases, under age 30. Most employers felt that degrees
received many years ago were outidated unless recent courses were
taken. In addition to recent degrees, some experience was also
demanded. HMost sought were mechanical engineers, with openings also
for chemical and industrial specialities.

WEST SOUTH CENTRAL REGION:

New Orleans, Louisiana: Many openings for qualified engineers have
been listed throughout the past year by space ~ontractors. College
degrees and a minimum of 1 to 5 years'experience were specified.

In greatest demand were mechanical engineers, but needs also existed
among all other specialities. Local office job listings have
deciined recently due largely to an awareness of the shortage of
qualified applicants in this area rather than to a decrease in
demand. More than half of the limited numbers of applicants at local
offices during 1966 were age 45 or above.

Dallas, Texas: Faced with rising demand and declining applicant sup-

ply, some employers were willing to relax their previous rigid adher-
ence to high hiring standards for engineers. In June 1966 there were
more openings than applicants at the local public employment offices.
By way of contrast, u year earlier, there were more than 3 applicants
registered to each job listing. Major needs were for civil, indus-
trial, and mechanical engineers. ’
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Hiouston, Texas: Shortages of chemical, electrical, industrial, and

civil engineers have grown more acute since the start of 1966,

Weeds were in manufacturing and construction. One large construction
firm felt tne lack of qualified engineers was nampering work sched-
ules, but tnis was not a general condition in the area. However,
employers indicated growing concern over the need for action to
resolve intensifying shortager. Recently, some employers, not in the
major industry segments, have been willing to accept experience in
lieu of a college degree.

MOUNTAIN REGION:

Denver, Colorado: A tightened job market for engineers was reflected

Dy steadily rising demand and declining applicant supply during the
rirst half of 1966. The near numerical baiance between job openings
and jobseekers was in sharp contrast to the loose demand-supply situ-
ation of a year earlier. Aircraft and engineering research firms in
and near tne area were extending their search for engineers to otner
localities. At the same time, local engineering personnel were being
attracted by tne salary offers of out-of-state aircraft and missiles
firms. Highly specialized research and development engineers were in
snortest supply.

PACIFIC REGION:

Seattle, Washington: Needs for engineers have risen sharply in the
aircraft industry. The manufacture of large capacity commercial jet-
liners required the consiruction of additional plant facilities.

Over 500 engineering operings were listed at the local public employ-
ment offices exceeding the depleted supply of applicants by a ratio
of 20 to 1. Greatest demand was for aeronautical engineers with
college degrees for assignments in design and research. Aircraft
designers were needed for structural design, fuel systems, hydraulics,
air-conditioning and pneumatic systems, aircraft control and power
plant engineering. Because of the lack of suitable candidates
within the area, a local aircraft facility has established recruit-
ment centers in other major metropolitan areas including Chicagp.

Portland, Oregon-Washington: Rising demand and declining supply
reflected growing tightness in the engineering job market. The
limited number of jobseekers registered at the local employment serv-
ice offices did not meet the highly specialized job specifications.
In shortest supply were civil and mechanical engineers. Applicants
versed in structural engineering, air-conditioning, materials hand-
ling, conveyor systems, or electro-mechanical devices were sought

out of the area for design and development positions.

San Francisco-Oakland, California: Despite increasing tightness in
the engineering job market in June 1966, employers have retained rigid
job specifications. Defense contrac.ors in electronics, limited a

.
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year earlier by the austerity program, were agai. actively seeking
electronics engineers through stepped-up nationwide recruitment
efforts. High-rise building construction contributed to demands for
electrical engineers versed in lighting and power distribution and
for mechanical engineers experienced in heating, ventilating, and
air-conditioning design. A Federal installation required electrical
engineers to direct repair work of missiles and aircraft. A minimum
of 2 to 5 years'experience was demanded by area concerns seeking a
large number of mechanical engineers. Backgrounds in small mechanism
design or photo-optics and in machine and tool design were sought.
Among civil engineers, opportunities were available to those with
subdivision or structural design experience. Recently graduated
cnemical engineers were being recruited for positions throughout the
West. Although local offices still had more applicants than job list-
ings this spring, the great percentage were not qualified because of
inappropriate experience, lack of citizenship or State registration,
or were over retirement age.

Los Angeles-Long Beach, California: There was a marked tightening in
the engineering Job market over the year. Openings at the local
employment service offices more than doubled, while applicant supply
dropped by nearly two-thirds. There were l.4 openings to each of
nearly 600 applicants in June 1966. This was in sharp contrast to the
situation of a year earlier, when the matio of applicants to openings
was 3.8 to 1. Much of the upsurge in demand stemmed from expanded
aerospace--aircraft and missiles--and Vietnam requirements. Greatest
demand in June 1966 was for aeronautical, mechanical, and electrical
engineers. Openings rose also for civil and chemical engineers.
Specializations most sought for aeronautical and mechanical engineers
included experience in spacecraft systems, turbine engine analysis,
supersonic and hypersonic configurations analysis, fluid and hydraulic
systems, landing gear design, and fiight control analysis. tlectrical
engineers for power design were in short supply. Specialized assign-
ments for electronics experts required knowledge of the latest tech-
nological developments such as design and development of computers,
circuits, quality control in telemetry design, micro-electronic

hybrid integrated circuits, and advanced helicopter avionics systems.
Local public employment offices had very few applicants that could
matcn hiring standards. About half cf those registered lacked a
qualifying degree; more than half were age 45 or above, and 10 per-
cent were age 65 or older. “
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Technical Netes

Information in this report is based chiefly on two kinds of data, both
prepared in the United States Employment Service of the Bureau of
Employment Security. Since January 1957, the Bureau has been publi
reports on the number of job openings in a group of selected occupati
placed in interarea recruitment by public employment offices. The source
of information on openings in interarea recruitment is the Inventory of
Job Openings, published every 2 veeks by each State employment security
agency. These inventories list all openings currently in interarea
recruitment (a process of matching workers in one area with Jobs in
other areas) by affiliated State agencies.

Supplementary data om the same occupations have been collected from the em-
ployment offices in 30 of the largest labor areas (identified on the follow-
ing page) since 1958. These labor area reports provide information on the
locel demand-supply relationships for engineering, scientific, and technical
personnel in the area.

The demand-supply relationship in the selected categories is not always
fully indicated by the numerical data. Active applications or registra-
tions show the numbsr of individuals in the selected occupations who apply
2or work at public employment offices. In a like manner, openings received
and unfilled at the end of the month are not complete measures of demand
since they cover cnly Job orders placed with public employment offices.
Despite these limitations, the data provide a useful indication of the
demand-supply trend aand its nature.

I/ he occupations covered and the appropriate code number from the -
Dictionargof Occupational Titles include: Engineers, metallur- |
gical, an urgists (0-1%), engineers, chemical (0-15), en-

gineers, civil (0-16), eugineers, electrical (0-17), engineers,
industrial (0-18), engineers, mechanical (0-19), engineers, aero-
nautical (0-19.03), engineers, mining (0-20), chemists (0-07),
naturel scientist, n.e.c. (0-35), draftsmen (0-t8), and labora-
tory technicians and assistants (0-50).




New England:

*Boston, Massachusetts
Providence-Pawtucket, Rhode Island

Middle Atlantic:

Buffalo, New York
®New York, New York
*Newark, New Jersey
*Paterson-Clifton-Passaic, New Jersey
®*Philadelphia, Pennsylvania
Pittsburgn, Pennsylvania

BEast North Central:

Cincinnati, Ohio
Cleveland, Ohio
Columbusz, Ohio
Indianapolis, Indiana
Chicage, Illinois
Detroit, Michigan
Milwaukee, Wisconsin

West North Central:

Minneapolis-St. Paul, Minnesota
Kansas City, Missouri-Kansas
St. Louis, Missouri-Illinois
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List of Thirty Major Laber Areas by Regions

South Atlantic:

#Baltimore, Maryland
*Washington, D. C,
Atlanta, Georgia

Last South Centval:

Louisville, Kentucky

West South Central:

New Orleans, Louisiana
Dailas, Texas
Houston, Texas

Mountain:
Denver, Colorado

Pacific:

*Seattle, Washington

Portland, Oregon-Washington

?Los Angeles-Long Beach, California
*3an Francisco-0Oakland, California

% Ten Coastal Areas that had significant changes in manpower require-
ments among government contracting establishments are marked with an

asterisk.
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Tavle I, Part A. Trend in Job Openings Placed in Interarea Recruitment
by Public Employment Offices, January 1956-1959, and
Bimonthly. January 1960-May 1966
Month All Profes- Selected occupations 1/
and occupa- sional & Scien- Drafts- Techni-
year tions managerial Total Engineers tific men cians
Jan, 1956..... 27,887 12,845 6,803 4,792 435 1,361 215
Jan. 1957..... 35,629 14,498 8,993 6,349 389 1,988 267
Jan. 1958..... 14,665 7,726 2,582 1,817 245 315 205
Jan. 1959..... 16,042 10,530 5,426 4,386 489 377 174
Jan. 1960..... 19,735 11,834 5,817 4,389 648 605 175
March.eeeesees 21,286 12,611 5,167 3,927 587 442 211 ;
MaYeeososoooss 19,839 11,217 4,710 3,589 550 364 207 )
JulYaeeeseooses 17,480 9,589 4,401 3,489 483 272 157 f
SePtecescssses 15,380 8,137 4,453 3,591 492 201 169 {
NOVeeeeoooseas 15,445 8,310 4,605 3,697 471 2u8 189 :
Jan. 196l..0.. 17,954 12,033 4,799 3,835 516 296 152
Marche..eeeses 17,489 11,515 4,253 3,395 454 236 168
MEVoeosoosenes 16,121 9,828 4,097 3,255 432 244 166
JULYeeeooooses 164991 9,830 4,078 3,301 393 192 192
SePtececesenss 16,712 4,740 4,262 3,337 433 230 262
NOVeeesssosoes 18,579 9,148 4,975 3,859 503 358 255
Jan. 1962..... 21,880 13,966 5,719 4,487 584 446 202
MAarCh.eeescess 24,212 14,295 5,473 3,985 602 539 347 o
| May.eesneseses 28,856 17,823 6,909 5,342 821 497 249 .
| Julyeessessees 27,387 15,592 8,069 6,483 805 u6l 340 g;
. SePLassesecees 24,286 13,069 5,594 5,008 807 560 219 g
. NOVessseessses 23,739 13,446 6,363 4,517 633 960 253 v
Jan. 1963..... 23,749 14,497 6,115 4,236 638 861 380 5
March.eeeeesss 25,006 16,266 6,005 4,042 694 930 339 {
| MaY.eeceeseess 24,860 14,718 5,278 3,481 643 816 338 D
| JulYeeseesesss 21,013 11,475 4,481 3,133 471 636 241 P
. SePtececssesss 19,621 9,276 3,839 2,638 424 532 245 -
| NoVe.eeesesses 20,931 10,811 3,872 2,574 476 638 184
. Jan. 1964..... 18,978 11,082 3,486 2,324 L69 497 196
MAarcheesessess 17,741 9,730 3,385 2,267 434 500 184 o
MaY.ecooosnsss 20,247 10,932 3,060 1,985 356 507 212 i
JulYeeeesesees 18,995 9,854 2,904 1,944 298 503 159 ;
SePtecesccsesss 18,145 7,715 2,815 1,842 316 463 194
NOVeesoeooosse 20,536 8,188 3,496 2,276 3u9 667 204
- Jan. 1965..... 22,118 10,609 3,695 2,36u 421 692 219
' March...eeeses 25,352 12,889 3,909 2,560 392 755 202
| MAYeecesacsses 29,923 14,671 4,176 2,828 388 744 216
i JulYeeeeossses 28,530 13,418 4,345 3,127 330 675 213
]| Septieececesss 28,602 10,991 4,519 3,264 353 692 210
{1  NOVeeseossssosss 35,386 11,137 5,298 3,724 375 933 266
il Jan. 1966..... 40,476 13,344 6,054 4,322 371 1,090 271 i
|| Marchiiie..... 46,838 16,663 7,068 4,639 431 1,662 336
Il Mayesesesssses 55,003 19,107 6,954 4,429 517 1,639 369 %
|| 1/ Data since September 1950 will differ from those previously published ;
| T because of the exclusion of technical writers from the selected occupations.
i
z F Source: State employment security agencies. K
5
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Table I, Part 8. nNumber of Nonagricultural Job Openings in Selected Occupations
In Interarea Recruitment at Public Employment Offices, U.S. Total

June 1966, January 1966, and June 1985

June 1965

Number Percent

+70.5

+59.0
+30.1
+35.2
+35.5
+97.0
+91. 4
+58.4

+40.6
+22.6
+22.7
-17.6
+93.6

+126.7

Job openings Changes to June 1966 from:
Selected June  Jan. June Jan. 1966
Occupations 1966 1966 1965 Number Percent
All selected
OCCUPatioNSeeeescecess 6,992 6,054 4,101 +938  +15.5 +2,891
Engineers, total...... 4,438 4,322 2,792 +116 +2.7 +1,646
Chemical.eeesoeoscoe 199 208 153 -6 «2.9 +46
CivVileceosoeooconnse 530 465 392 +65 +1u4.0 +138
Electricalceecececccooe 1,083 1,080 799 +3 +0.3 +284
Industrialecececesee 530 492 269 +38 +7.7 +261
Mechanicaleceoeeosooe 1,428 1,396 746 +32 +2.3 +682
Aeronauticaleecececees 597 627 377 -30 -4.8 +220
Natural science
OccupationSeeseeense 533 371 379 +162 +43.7 +154
ChemistS.eeeceoccnss 195 135 159 +60 +44. 4 +36
PhysicistSeeeccecses 54 45 4y +3  +20.0 +10
MathematicianS.ceeoe 42 53 51 -11 -20.8 -9
Othereceeccevesccescs 242 138 125 +104 +75.4 +117
DraftsmeNececececcccces 1,657 1,090 731 +567 +52.0 +926
Laboratory technicians 364 271 199 +93  +34.3 +165

+82.9

Source: State employment security agencies.




w *sarousBe A3randoes juswhoTdwe a31elg :9OJNOS
*TeOTINRUOJSR SOpnTOUl /e

W G2 LT w1 6T ZT € 0€ 1€ 0¢ 86 18 LS ceeseereseneg ‘uojdutysep
: 9T LT 9 T 11 L 6 9 Z s Ul Le AR RS} & B -1
‘ ohT 60T 0S 8 eh 9z G8 SS 9€ €0h 282 091 ° ¢ *pueTyeQ-09sSTOURA] UES
3 Z€ LT T2 A 6 S 1€ 0T ST 06 8h 09 SeftescssresccccesSTNOT *3Y
| 12 6 S €T ZT S € z Z €h ¥4 tT °**cc39)0ON3IMed-20UdpTAOL]
M 0T 8 €T h T T @ T 4 S€E 61 £2 Peececcrret3agp puerivcd
: ze 9T w1 8T 02 LT : 8 6 99 29 LS R CEUTCR B &
: 29 9€ 0¢ 89 rA> 8T 19 ez gt 81¢ €TT 6S cereccescesecpTydTapRTTIUY
th 9t Le 0c 6T hl Oh €€ ST 8TT 0cT 69 *OTEeSSBJ~-U03ITTO~UOSIdIR]
9LT GZT LL 16 €L 8¢ 88T GST LL ©96 09t L[4 cececccsssccccteyIOL MIN
1 3 L L g S 1 9 4 € he ze A4 ctectesececcct SURATIQ MON
| €L 1S c9 89 1€ €S SL S €S LSZ L9 €02 SetteecceccrrepneN “XaemON
: Z€ 8€ ze €T 2T ST 0¢ A 8T Z8 6L GL **cccrheg *3g-strodesauuty
) S Le tT he LZ A 8T f 9 12T 86 GE B -1 (111} @ 4%
4 €2 SZ 6T w1 14 L €T ST 8 09 €L 0S Tttt tBTTTASTNO]
i 699 G9¢ the 162 ™HT S6 (Eh hLZ  EET 98S°*T 226 686 ***yoeag 3uo]-sareduy SO
3 LT 9 1 2T f Z 0T S f Zh 6T 11 cetcrrescesescfIT) Sesuey
; , ST 8 Al 9 1 8 8 € z ot 9T 62 »tetreercecccsTTOdRURTPUT
4 - A4 0T €T €1 8 L t 6 c 19 19 8¢ Peeeccseccececcce e y0ISNOH
Lﬁ ™ hi 8¢ 8¢ 6h 02 €T €h LT 1T STZ 96 h6 .......oo...:.....P.ﬂO&POQ
NM i 6€ €T ot 8T 1T 9 Y4 L 8 H1T Lh €h R ERERERRER EYNI TN
8 €€ T4 tT 8¢ 6 0T 82 €T £ ST L9 Th *rerersssesescscrcegprTR(
8 S T € f 4 f S 0 £ 9T L T teessassseioTyp ¢ SNQURTOD
W 0¢ ¥4 0T €T ST Z 0T ZT1 Z S 19 8T Stetescrerecc et pURTIASTY
| 9 9 S 8 L 1T 8 Z Z Z¢ 6T € R R ARRRRRRRS $1-1711) £111 )
§ LE Zh LT S€ 9z 12 29 LS T4 69T 6hT 6L ceecccsceccesecreolROTY)
m 69 29 Lh €¢ Ot L2 8T 1 h 9€T heT 80T cesescececcescscccgrRIING
w 58 €9 6€ 80T 69 he 20T 2§ 6T Ghe 822 LoT ceccrerssscescscsoyolsOyg
S OH L h h H mH S M Lt @N m.m ......ooo.......U&OEMPHMQ
12 S L ._”.H 9 ] 6 L # hh mH w.m ...............o.oMPCMHP<
" 8 SS8°T L22°T Th8  680°T t69  Z9h B9E‘T 168  LT% Lng's eLs'e see‘e B S N
N G96T S96T 996T G696T G96T 9961 S96T G96T 996T S96T G967  996T
-f Ael *AON Aep Aey * AON Aey Ley * AON Ley Aey *AON Aey eoay Joqe]
m /B TeoTueydal TeTJd3Isnpuy _IPOTJ309TT _ Te303 sJosurdul

G9ST ARl pue ¢G9pT JaquBAON *996T AeYy
seaay Joqeq] Joley Oog ur s80133y0 3Ivawfordw3 OTTqng AQ suotiednddg

dutassutdul peldeTag uy pauaisiday s1U?01Tddy 9AT3OY JO JaqunyN °y geg ‘II ITqel

IC

PAFullToxt Provided by ERIC

Q

E




*gatouade A3ranoces juswhordwe 83els :8OINOS

oA R

; Z8 99 hS Th G€ = 9T 101 A4S ZL G2 6Z LT Teeeeseeeegeq YuojsuTYSEN
g 6€ 0z T¢ 62 he 9T 81 ST €1 11 L T seccesceccsrccescenrliROg
¥ 68z CT2 08T Lz 6LY LST S 62 ht: 8h 8t o€ *°**pURTIR(-0DSTOURI] UES
: {5 29 0S 0S 9€ -4 A ot T €2 L L $ecccccecrcccecegTINOT 23S
: € T z LY 1T S £ fh A T 6 0 ***°19)ONIMRJ-IOUSPTAOI]
f 02 €€ 8T LE 14> he 0T L 0 9 9 Zz seesccccceeBaa0 ‘pueTiIzOd
5 69 Z8 1T LS 6€ Lh 6T A 0T L 6 1T ceccccsecccereoyBINGSIITY
: 9ST  6h th 6 Zh 82 €C 0z 11 e hT ot sececscecscccpTydrOpETTUd /
‘ Lh LE 91 he ] 1T 8 h € A/ oz ST *OTESSBd-UOIJTTI-UOSIdIR]d ;
! 60€ 112 122 9b6h  8Z¢ GET 66T zZs 01T GZT h6 L8 secssecccecesesec)I0X MON :
1 €2 T2 1 LZ ST 14 aT A 11 1) § L i seccceccecr e iSURdTAO MON 2
1 96 Sh Th 6L 9s 8h 8¢ LZ nT zZs hS 86 cecececcecerceneN xaBMIN ,
. h9 h9 €9 19 8h th hh 82 6L 9T 8T T ****°ineqd °3g-syTOdRAUUTH
: 8T 8 8 82 T2 L oh 8T ot L A 9 AR AR 1> 111-1.) g 1]
f 12 4> L2 Gz 1{> (341 A L 1T 6T nT 6 Serccesess e TTTASTNOT W
: 96h  00h Z6€ geT‘T T6h 1841 9zZ €21 6€T 96T HZT 8L ***yoeag Buor-saTa3uy SO
6T 8T 81 €1 €1 6 ZT fh S S h T ceecescesccccefaT) Sesuey
A4 1) § 6T LT 8 8 6 Zz U] 8 Z T secececer e sgrTOdRURTPUT
! ' €9 69 A Lh LE 6¢ 8h Zh 1{> ST 8 8T cecececcsesserces yolSNOY
: » oL 8h he LIT 19 €S LZ he 8¢ 14 LT z2 tescesceccesccseesyTORlR(
1 @ gIT t€ €L 59 ne 5€ 0€ T2 T2 6 8 LT cescecccsscnsescegaaUR(
R ' Sh 9¢ 9 Oh he 62 82 T4 LY 11 9T 11 sesccsecssecscesceogpTTRQ
M €2 8 fh LT 9 L t Z € S z ] seersececccpTyp *SNQUNTOD
‘ 8¢ Zh o1 g€ €€ L 9 S € ZT1 L 4 seectesecsecces DURTAADTD
/ ze (1] ST 9z S L1 z S ] 8 L h $escesccsccs e TIPUUTOUT)
' 99T  LOT g8 6L Lh Gh 62 hT A ot 8¢ Z2 sessescesccsacsseso3ROTY)
-4 ¢0T 06 ¢ 8S SS 4 Z€ (114 81 0€ €2 Z2 *ressscesccsccscccoTRIING
M 91T 1L 62 LL 6L 6T 6€ 8€ A4 Lh o€ hT secccessescsssecceoyolsod
i Sh €S T4 15 11 8 € € Z Z1 8 S secececccccsecccaroutITRL
g GT LT ZT1 GT 6 A z T € fh 4 € cessesceccccceccecpruETIY
m LS9°Z 9L6°T OTL‘T L86°C OhB*T TLE®T 060°T LOL LTL 008 0S9 90§ *°cccccccccTelOl
n96T 696T 996T G96T 696T 9961 G96T G96T 9961 696T 6967 996T eaae Joqen
w Aey *AON Aey Aey *AON Aey Aey *AON Aey ey *AON Aey
; sSuPTOTUYO®) usus3lyeag S3STULTOS sistTway)
m Aaoieaoqeq] TeJANIRU 224310

S96T Aey pue ¢GgeT JaquaaoN “996T Aey
seaay doqe] Joley o ur s9o1330 Juswhordug OITqng Aq suotriednddp
8utaeautBug-uoN Pa3oaT2S UT pPagaisT8ay sjueorrddy @ATIOV JO aaquny °g 3aed ‘IT °aTqel




e
P 13 it

b g T

*soTousBe L3tanoes

jusuwiordme a3e3lg :@0anog
‘TedoTineuvoase sapniouy /®©

: LS 0TT 86 8T 12 A4 69 THT 89 q€Z 96€ €0E  ‘°*ccccc*°D°q ‘uoidurysep
! 8ET( TET  2ZSh €€ €1 t A Zs 8S Zhe 1€ GEG  *cccecceccssececcenTlIReg
B Zh 8¢ 9g 1T 0T 1T ¢ 14 6 PIT 1A SET  °°°°pueT)eQ-0OSTOUBLJI UPS
: 9LT L6 0€T 1 12 ¥4 T4 8¢ 69 ©9Z 69T 0GZ  °*°teccccccecccesINO] °3S
. 8 € 9T € 1 € L 8 8 X4 9T zZ¢e **°cc39onIMRd-20USpPTAOL]
w L T 8T 3 4 4 T S € ST 62 O *cccccccccBoay ‘pueTIaRgd
§ Z9 4> he f S 91 6T 1 A4 0€T 89 TOT  *°°**ccc*e* s+ ydanqsiayd
y 61 13 GE f 1 L 12 14 LT Lh 08 09T  *°*c°**cccccccceTydrepRTTIUd
-4 w1 9T w1 fh 0T Al (Al he LT €€ 8S 0S *OTESSRJ~-UOIITTI~UOSIIIR]
/ G8 €L 8h €1 9z 2 GL €L 9g 9Z¢ hee €8T  ctcctcccccccccc e onIOx MON
; ZL 8 €S A 0T 1T A 8 9 LTT 21T L8 secsscsccccccegupRTa) MON
! 6 9L €01 GE 9t 9¢ gh Zh GS 69T AL €92  *ccccecetectcconeN CoaRMON
| LE €6 G9 (1}4 9t £h (114 96 8¢ #0T Z€Z 8LT *°°*°°Tneq °3is-sTTodesuury
W G6 L9 96 €¢ ST T4 eh ST 0€ LeT XA TBT  cccccccccect e aaNNBMTTH
; 4 6T 91 91 f 6 9 S z 29 Th ch cesccsccccsese s gITTASTNOT
i €12 LhE  LBE 8T 82 1L 821 6hT 181 TTh 66S 8€8  °°°yoeeg Buoj-seTeBuy S07]
; . 0 L H1 t 4 9 T T f L LT 9e  cccccteccceccecfa7) sesuey
; o 8Z ¥4 €€ hl Gt 61 1T L hT cL TL L6 *eccsccseccscesgrTOodRURPTPUT
f = 1T LT A f L Z L 1T ZT Th 6h €h $eesscsccecceceec yoISNOH
w.w . ‘.- m.ﬁ ‘.- o N m o ﬂ ﬂ N. cN m OOOOOOOOOOOOOOOOOO“ME“OQ
H H N Nm H O O H H. Q w Q N.‘.- oooooooooooooooooooﬁ°>=QQ
] L nT 81 t 8 ZT w1 1 8 Z€ 9z 18 A R 12 ¢ -
: 6C 12 114 L € S L 9 €T 18 hh €6 SecscesececoTyp *SNQUNTO)
5 LT ST 14 Z L 1T z Z L €€ Lh ze scrcessssseccsspupTOAT)
b 9 nsT LT T LS 6 € € 114 Z1 04 19 $essecsssecs et TIPUUTOUT
y Z8 56 91T Sn S¢ 99 €€ zZ 96 h0Z 861 GOE  *tteccccertececsectnBROTY)
§ 0S 8¢ €6 01 0Z Zh 8T 0T 8¢ 00T €8 0TZ  *°°cc*ccccececccccenrRIIng
: HT 9€ e S 114 ST 6 Oh eh re 1A ZhT  *ccccececesesescsoynIgOg
i LT LT A4 0 0 z Lz GZ S€ 6h tih €S sessccecsecccccigromyITRS
” m m 4 N N 0 O m .H m.ﬁ H..H N. ooooooooooooooooooﬂ“«mﬂ.ﬂ“(
w S6E°T  T69°T T90°C 8ZE  LEw  TTS 969  T08  9T6  0SO°E TOL'€E 965°h °°**°°°******°Tejoy
y €96T G66T 996T S96T S96T 9967 G96T S96T 996T GS96T G96T 996T kage Joqeq]
X Aey *AON Aep  Aey *ACN Aey Aey °*AON Aey  Key *AON Aey
! 7€ Teotueyosy TeTa3snpur TeOTa31091] 12301 saeeujsuj

S96T AW pue GgeT IBQUOAON “996T AN
‘yauoy 3o puj Ssesay Joqe] aofel Qf UT $907330 uswhorduy OTTqRg
Ag pe3sTT suotiednddog Butraseurduy pajosres ut sButuadg PaTTTIIUN JO aequny

‘Y aeg ‘III e1qel




Bl -

- ——— L e s S

‘seTouade A3tandes juswlordwe 93PS :8O4NOG

TR-L16 OO

LT 81 6S hZl 18 12¢ €S SS Oh 8 h h seeeeTee RIS g CuolBuTySey
L L 0¢ 891 0zt S8h 9€ Oh LT c 1 z - 3 B L2
8€ 8€ SL A h9 €8 h € 8 9 8 A4 secctt e cpuRTIRO-0ODSTOURIY UEBS
h LT A €21 991 9¢T L S 9 h 6 h1 Lecestessssssr 00 cetSTNOT 23S
¢ S h S h h 0 0 0 0 4 £ seeec et et1aONIMR-BDUBDTACI]
0T S h1 €1 A4 6C T T L4 0 € S secccccecsccccer3aa0 ‘PUPTIIOG
1T SsZ 81 hS €L 6L h 1¢ 1T 9T he ST ceteccecteecerssc e yBungsiiTd
ST T h 1€ SOT 19 c T T 1 € S seccccetccccccccrcpyydrapeTTIUd
T €1 0e 91 St A% L4 T 0 e AL ST *etttOTPSERd~-UOYJTTD~UOSIAIRY
G6 60T BET GEZ L6Z 682 ST €T 12 6S 8L 8L tresetetteteseeees i dOX MON
6 0T f o 6 ch L 1 6 £ € L cecsccsccstissncergupaTay MON
LE (44 LE 08 oL TAS h h (174 6C 91 8T TetsstttssesssentepeN “IBMIN
62 L9 h9 8¢ 1894 10T S 6 1T ST ¢S Le teftecteccIney *3g-sTTOdPAUUTY
T L 8 20T (XA 10T oT L L h1 6 £ oooo;oooooooooooooooowmv—ﬂm:H“ﬂE
ST 0c 8 Zl 4> oz T 0 S 0T €T h Tetett ettt BITTASTINOT
6h 19 69 hot1 80€ 69¢ 1¢ hh LE 62 188 A *ecccccyoreq Buoj-saT8duy SO
m m m 3 .HH FN N O N h .ﬂ H oooooooooooooooooooh“..ﬂo WQMCMV—
ST 9T 9z 9z Oh 6h L4 c T 0 4 S seecceccccctecerssgrTOdRPURPTPUT
m NH mH m NN Om O m m 3 m... O ooooo-oooooooooooooooooCOPm—JOI
ON N. NH MH MN mH o o N o H H oooooooooooooooo.oooooo“..ﬂogu.mn
mN hm mm HH m HN o o N H o FN oooooooooooooooocnoooooooﬂm>=8
m mH MH FH :m mm *— N m N H 2 .'......................wMAHMQ
L 9T ST 6€ ST c6 0T S ] € 8 L seecccssecceserceoTyn ‘SNQUNTOD
0Z ST LT 09 cL 6L 0 0 L4 T € € e o 2 )
m *.— mH om mm m*— o *.— N N m h ooooooooOOOOOOOOOOOOWPWCCWOCMU
96 18 6ST 66T 18¢ €8¢ h € 0 A4 92 A Tetefetcetsereccccereo0BROTY)
11 44 2 - €8 69 c6 h 8 L €T he €1 I ) 42 2 4|
6L €8 6S hh LT CET € AL 12 € 8 144 seccccccscssecscscce. .oyolsoOg
m O ﬂ mm wm Om H O H O H N oooooooooooocoooooo-omouoe..ﬂu.ﬂg
F N F 3 mq.. NN O O O ﬂ H O oooooooooooo.ooooooooooWPﬂm.ﬂP<
0€9 TLL  800°T Te2e‘T TTIS‘Z o02z2'c BTZ 9hZ 90h  G9Z SEE  GARE A 4 2L

G96T G96T 9961 G961 G961 996T G96T G96T 996T S96T GS96T 9Y6T Pa3JP JOoqen

Aey *AON Aepy  Aey *AON Aey  Ael *AoN Aey  Aey *AON Aejy

SURTOTUYDS] uswsIIrI(] S31STIUDYOS s3sTwauy)
AJo3jeaoqen Teanieu asylQ

Aq pe3isT] suoTiednoop Burassutdug-uoyN Pe3daTds ur sdutrusdg peTTTIUN JO JaquNN °g B ‘TII °TqPl

S96T AeW Pue ‘ggeT JoquaaoN “99pT Ae
‘yauon jo puj ‘sesay goqe] Joley 0f UT S90T3J0 Iusuwfordwy OTTQNd

Aruitoxt provided by Eic:

E\.




