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THE SOCIETY OF WOMEN ENGINEERS .. PAST AND PRESENT
Naorai J, McAfee*

National President
Sociecty of Women Engineers

As President of the Society of Women Engincers it is myv pleasure to
welcome vou to Henniker 1T, With that vou might ask, What were Hennikercs
Fand IT? In 1971, the Engincering Foundation and the Society of Women En-
gineers cosponsored a Conference entitled "Women ‘n Erginecering -- Bridg-
ing the Gap Between Society and Technotogy. " This was followed by another
Conference in 1972, entitled "Womern in Engincering and Management," and
here we are in 1973, continuing the trend to lead society from darkness into
light with "Carcer Guidance for Wormen IEntering Engineering. "'

The conception and formation of the Society of Women Engineers was a
gigantic step. A step that was born of bold thoughts, a willingness to accept
risk, an unwillingness to accept the status quo, and a desire to induce change
through the peacetul process of education. A1l of this started in 1949, when
small groups of wvomen in Boston, New York, Philadelphia, and Washington,
D.C. started meeting. There were only 50 people altogether and they banded
together to share their collective experiences. Their basic purposes were:

e To make known the country's need for women cngineers,
e To encourage voung women to consider an engineering education,

e To inform young women, their parents, counselors, and the general
public of the qualifications and achievements of women engineers
and the opportunitics open to them,

e To serve as a center of information on women in engincering.

e 10 encourage women engineers to attain high levels of educational
and professional achievement,

These are still the purpeses and objectives of the Society of Women Fngincers,

[n 1952, two major events occurred. One was the incorporation of the
Society (this was done at a grand cost of $1. 50), and the sccond was the ini-
tiation of the Achievement Award. The Award honors cutstanding wornen
for notable achievement in enginecring. To date there have been 22 winners
and we are fortunate tohave the last three Achievement Award Winners wiih
us todav. Thev are: Dr. Alva T. Matthews, the 1971 Award Winner, who
will chair Tuesday's Conference session: Nancy Fitzrov, the 1272 Award
Winner, who is the Conference Chairman; and Dr. Irene Peden, the 1973
Award Winner, who will act as a role model.

*Fngineering Manager - Quality and Reliability Assurance
Defense and Flectronie Systems Center
Westinghouse Electric Corporation, Baltimore, \Marvland
v
1
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The next historic event occurred 1n 1953, when the Lillian Moller Gil-
Breth Scholurship was established,  ‘Thig scholarship is given annually to a
junior or senior woman engineering student of outstanding achievement and
potential,  Dro Gilbreth, m whose honor the scholarship is named, was well
kaown for the many contributions which she made to the fields of industrial
cngincering and management

The next gigantic step occurred in 1961, when the Society established its
headauarters office 1n the newly opened United Engineering Center in New York
City There SWE joined many of the engineering sccieties representing specif-
1o engineering disciplines, as well as the Engineers Joint Council and the Engi-
neers' Covncil for Professional Development

In 1964 the Society made a huge stop forward by sponsoring the First In-
terpationa) Conference of Women Enginecers and Scieatists, The Conference
wias beld n New York and was an outstanding cuccess. Another event occurred
thitt vear, unrelated to SWE ) which miay have contributed to conie of the Con-
feronce's stecess: that was the passage of Title VII of the Civil Rights Act,
Title VI ctates that emplovers shall hire individuals without regard to race,
crecd, national origing, or sex. It has had o significant impact on subsequent
cvente both within and outeide SWH

Foltowins the Viret International Conferene » in 1966, SWE established
e Rodnes D0 Chipp Memorial Award. The Award recognizes significant
ot eibutions o the wlvann crment of wornen in the engineering profession by
anondividual, proun, or corporation. It was established as a nemorial to
e Lte Ve Rodnes 0 Chipp, internationally prominent engineer and hus-
Sard of Dr Beatrice A Hicks, firs! national president of SWEH. There have
bosn two recaipioents: Colo Clarencoe I Davies and Dro Aifred Eo Ingersoll.

I 10T, 4 ceparate autonomous organization known as the Men's Auxili-
A of cbe Nacrety of Wormen Fngineers vas estah ished by hushande, relatives,
and e mds =W E members.,

We theen moved frons the cautiousiy eonnservative 60's to the torridly tur-
brilent 70'= It sweas a time to pause and take stock of where SWI was, where
» had been, and where it was going.,  Tooking back, it scems that the Society
moved forvard vers slowlv in the 21 vears from 1049 to 1879, Many factors
Contrituted to this, but the heroie wonien who nurtured the Society and made it
it srow during this pe riod operated on faith alone.  What is faith”  Well, the
hoeet Jofinition thut T have ceen 18 in the King James version of the Bible;
specfically, Hebrews 11010 "Now faith is the substance of things hoped for,

he o videnee of things not scen.

As we moved from one decade to another we entered & time of significant
caocial change. The attitude about wormen was changing throughout the country,
Suddenly th=v were in the cpotlizht, emphasis was being placod on their needs
and decires -- SWE's programes kept pace with this change. In 1971 the Con-

V]



ference on "Wonen in Fngincering - - Bridging the Gap Between Scociety and
Technology™ was held, and in 1972 the Confer.nee on "Women in Enginecering
and Management” was held . Also, in 1972, SWE changed administrations,

As SWE moved from one set of standard bearers to another, it found that it

had begun a new decade. It moved from leaders who were the initiators and
movers of the Socicty in tha 1950's to those who Joined the Society in the 1960's.
The latter were tempered by a different set of environments, motivations,
opportunities, and rewards, The Socirty had progressed from struggling for
its existence, financially, to the point where it is almost self- perpetuating .

As d result, it is now able to <tart working on its goals more fully. The finan-
ciral prob’ 'mhas cased - - but has not disappeared; money always secems to

be a problem. However, the original programs are being evaluated and re-
orientod ds required and fewer trade-offs or put-offe of programs arc necessary,

Thiz feads us to today; where are we in relation to the goals which were
estiablished for thic administraiion ? Well, lot's s,

The first poal was to improve the professional image of SWE by such
Preans as affiliating with other professional societios and working closely
with other technical groups. To achieve this, a multipronged program was
¢ vtablished.  This included wo rking with other professionsl women's orpan-
fzations as well aswith professional gocieties,

First, SWE hax been working with the Federation of Crganizations of
Profecwional Wonien since its meeptioh Yovember 18, 1972, This work con-
sisted of the SWE President serving as aomember of the Crganizing Steering
Committee and as Chairman of the Bylaws Committee. The purpose of the
Federation is "to provide miember organizations with a mechanism for com -
bining their orforte to optimize the position of women in American cociety
bv pronoting equaltity of opportunity in education at all levels and in carceers
mall felds.” The Federation has 25 affiliates; SWE is not among them,
However v soonn as the Federation's bviaws arc approved and its tax statue
established a recommendation will be made bv the Exccutive Committee to
the Council of Seetion Representatives as to whether SWE should become an
affiliate.

Second, the Society of Women Engincers - Naticnal Society of Profes-
s1onal Engineers taison agreement was signed on February 20, 1973, With
thiz act SWE joined with ten other professional technical cocieties in an attempt
toestablish a united engineering communitv. There is come concern within
SWE as to the long -range impact of thic sagreement, Onlv time will tell, Hew-
ever, SWE's name cannot be used on anyv agreement or in conjunction with anv
position paper without the express written agreement of SWE et me deseribe
some of the evente that have taken place sinee the agreement wis signied on
Februare 20, 1073,

On February 26, 1072 1 attendod . mecting of all of *He laicon <ot

[

president s, Innmediately, cact of the prosidents offercd to sive SWE o 1ol
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of names of his societyv's women members; that is, where theyv could be
identified. Ironically, almost all groups have removed sex from their rcc-
ords and can only identifv a woman by her given name., SWE doesn't have
that problem!!!! For the first time in the history of SWE the membership
chairman was crving aunt. This really isn't the significant result of the af-
filiation. The possibility of gaining ncw members is good, but only a tidbit.
Immediately (within six hours) upon signing the liaison agreement the Nation-
al Academy of Engineering (NAE) requested SWE to submit names of women
engineers qualified to serve on Advisory Committees, and the National Acad-
emv of Sciences (NAS) requested SWE to nominate women engineers to partic-
ipate in the Conference on Women in Science and Engineering. Both requests
were fulfilled immediately.

The NAS Conference on Women in Science and Engineering was held
June 11-12, 1973. The purpose of the conference was to determine wavs of
increasing the participation of women engineers, scientists, and phyvsicians
in the activities of the NAS, the NAE, the Institute of Medicine (IO\), and
the National Research Council (NRC). The major item discussed by the con-
ference group of 16 members who represented various women's professional
organizations, 13 staff members from NAS, and five guest speakers was the
identification of qualified women to serve on the advisorv boards within the
NAS-NAE-IONM/NRC. Each conference member was asked to submit names
cf qualified women engineers and scientists whose research interests and
quzlifications seem to match those of the NRC committees. SWE submitted
‘te names of £4 women engineers who are cualified to serve on the NRC.
Thne Conference Recommendations and Report swvas submitted to NAS July 2,
s being reviewed. The prime recommendation was that a woman
f vAS should be added {0 the advisory committiee of the NAS
P o s sheould te included in the planning committees
orum and XNRC activities. The NAS currenily has 1024 members,

e
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s coincidence. History indicates that it was not.
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responsible for social change and legislation. The two-day session allowed
ample opportunity to meet the other engineering societies' leaders and to
share with them SWE's challenges and how it is planning for tomorrow. So
we continue.

The second goal was to reevaluate the objectives and establish long-range
plans by developing programs which will implement the objectives. This has
been done. The original goal of the Society was to make known the need for
women engineers and to encourage voung women to consider an engineering
education and career. The Long Range Planning Committee has determined
that these goals are as sound todayv as they were in the 1940's and will prob-
ablv be as valid in the 1290's as they are now. SWE is actively pursuing them
with some of the following programs.

t has been recognized that convincing Youngsiers topursue anything is a job
that begins the day they are born and must be followed until thev finallv make
a career choice. This effort must start before school and follow all the way
through. It is too late to begin in high school. SWE's efforts to reach the
voungsters (prescheolers) started in July 1972, with an initial contact with
the Women Doctors Association towork with them in helping the 1lister Rogers
television show put across to children the idea that professions are not re-
stricted t> one sex or the other. The first of these shows has been completed
with the advent ¢f one of SWE's young members talking to a precocious four-
vear-old about e» career in engineering. 1lore shows are planned, but the

scripts aren't coniplete.

Next, we are trving io develcp a book for preschoolers. Herein lies a
; ntic problem. Engineers can communicate -- although they do have trcuble
occasionaliv getting their peers to understand what is being said; they are
notoriously pocr in written communication, and when You try to take what is
vour adul: lifework and write it in terms that a 3-, 4-, or 5-vear-old can
undersiand, it becomes painfully cbvicus that someone who has a knack for
that sort of thing is needed. So we wrote to Dr. Seuss and asked him if he
d be interested in Joing such a book. He has replied -- he dicn't say ves;
e didn't sav no. He wanted more information. This was suppiied the
next day and negotiations are still underway. If he agrees to write this book
will ¢ about three vears from inception to completion. Also, in conjunc-
lion with the Academy for Educational Development, SWE is trving to obtain
cational workbooks for prescheol children a=d ‘o develon

ade school, junior-high, znd senior-high-schoel girls,

neer. 1ne
- .
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(McKav); it was also serialized in FAMILY CIRCLE magazine. SWE has
continued the Certificate of Merit program which was developed some years
ago. These certificates are presented by each SWE Section to graduating
high-school girls who have attained three vears' high achievement in mathe-
matics and science. Dr. John Parrish, Conference Vice-Chairman, is work-
inz on a series of reports on 'Women in Engineering as Told by Women Engi-
necrs. ' The first report is entitled: '"\ly Career as a Heat Transfer Engi-
neer,” bv Nancy Fitzrov, and has been distributed to the conierence attendees
to criticue.

At the college level we have, as alwayvs, the Lillian Moller Gilbreth
Scholarship. This vear a special effort was made to reach the college stu-
dents by sponsoring this conference on "Career Guidance for Women Enter-
ing Engineering. = Plans for extending and continuing this type of effort are
underaayv.

After colleze what? Trere are these of us who pursue an engineerin
career without a brezak. There are others who temporarily retire to rear
a familv. How do these women get ready to reenter the profession® There

iz no one wav. However, we worksd with Catalyvst (a national non-profit or-
zanization whose aim is to serve the interest of educatec women wishing to
~nter or resume ::‘ofes:-oual ree S) in preparing an article on engineering.

cer Opportunities Series C-2) has been
av be ﬂ"w ained from Catalvst, 5 Eact 82nd Sireet, New Ycory,

TITET W LaMION 10 Tes2yel &N 03‘71”6‘:71"_: ce
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traations of older programs. Have these activities beon successful ® The
only real indicators are membership levels, and they are at an all time high.
The miembership has increased by one-third, from 1084 in June 1972 to over
1607 in Julv 1973, Of these, 700 are studonm. We have chartered 11 student
gections and have three more waiting in the wings to be chartered by the end
T September, and we have increased the number of Corporate members from
25 to 24, These are cur successes.

The Society has been in existence 24 vears. It has had twelve previous
acministrations. This is the 13th administration and by all of the signs it has
bedna sucesss You have heard what we are doinz.  Are these the right things?®
Where should we g from here?

Nzomi J. McAfee

Soomi d. AleAfee currently is directing the reliability, quality, maintain-
ability, and safety engineering activities, and the failure ana Iysis Iasboratory
and cata center for the Aerospace and Electronic Systems Division and the
Systems Development Division of the Westinghouse Defense and Electronic
Svsiems CC’ltt.a. . Prior to this assignment she was Manager - Relizbility,
Mlaintzinability and Safety Engineering. She has planned and directed the
reidability and maintainability efforis for such orograms as the environmental
measuremenis experiment for the Anrlication Technology Satellite, the AN/
AWG-1H ur'w:‘m Alissile Coxtrol System and special support equipment,

the AN/SPPG-3% radar for the Typhon W ezpon System,

She received her BS degree in chysics at Western Kentucky University
n 1236, and joined Westinghouse the same year, =zs a2 mathemasicizn in the
¥ Engineering Sectiorn.

Nis, LlcAfece is 2 =e“=:lor mi::n' er of the Institute of Electrical and Elec-

i r ci t¥ for Quality Control, and the Societyx
ed as Execuiive Secretary of ASQC and is
Women Engineers. She wzas elected
January 1, 1975 to serve on the A.drru_“luranve Commitiee of the IEEE Group

on Relability, Sheils Hsted in WWho's Who of American Wom en, Who'!s Who in
the South, and Two Thousand Women of Distinction.

Sise LicAlee has pudblshed numerous papers and is co-edifor of the
Redzbilty Training Text, She is an ASQC C rified Relizbility Engineer
(N&. R-250) and a Cerdfied Qualitv Engineer (No. 518),
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A SENIOR ENGINEER'S POINT OF VIEW
Nancy D. Fitzroy

Manager - Heat Transfer Consulting
Research and Development Center
Gereral Electric Company, Schenectady, New York

WHY WOMEN IN ENGINEERING?

\WWe are all here because the concy.. of the traditional roles for w omen
is changing. I think women want more challenge anc responsibility, partic-
ularly if they want a full-time career. They want to establish a firm base
from: which they can develop a career that is satisfying and rewarding and
is rnot a dead-end street,

Women now cu**nrbe approximately <0 percent of the work force; y’*
only a few make over 87000 annually, About the only chance is in medicine,
iaw, accouniing, teaching, science, or engineering. The chance for acceg

znce of women in engineering is very good.

Women want 1o do sometihing vital which is responsive to the sccial
and environmernial needs of the community., Engineeri ng offers that oppoer-
tunizv. The environmertalists and ecologists say that no.,hirg buat zero pol-
1 s accepiable; ver we all know perfectly well that we are not willing

without eleciric porer and automoebiles znd heated houses withitheir

soilutants. What we need is education of the public as 1o what kind of tracde-
cffs arc zvailable =0 wise cheices can be made. Women engineers can fiil
thiz need. They have a2 'natural’ communication link with the community
through their neighborhood, school, PTA, church, and similar el%n:%

ships. They could use this communication dnk to educzie other women < about
technologicel matters. This is a unigue _u'\.‘lc relations area, which is not
open to their male coumerparis. Ii's about 1me that e put a stop to the
current attitude that iz voiced in the mediz about all the ilis of the present
cay being atiributsble to engineers andt “ch:ﬁo-os}, without mention of the
bLenefits technological advances have brought and can bring io us. Ever

1d not choose o parsue a career in engineering aﬁer stady i

21l techrical subjects, the dackground knowledge gained wiil help her under-
- .- . b
anding of the practical aspecis of the technolegical solmtion of ervirenmental

LIORE ENGINEZRING OPPORTIUNITIES TOR WORE?

postunitics C
anheard of and siil is net very common; womern of the



ing experience are not ready for management positions, simply because
they have not thought it nossible to attain such positions nind therefore have
acquired neither formas nor self training in that field. Opportunities in the
"parallel path' of straight technical development are much more promising
for vomen. Inthis area, top job levels tend to be equivalent to the second
ievel of managenot (counted frrom the bottom upwarad),

SHOU DD ENGINEERING BE RECOMMENDED 23 A CAREER®

Tihinx thar moce young vomen should be €lCcouragec teo consider engineer-
Ing &s & career if they have a natural bent in that dire-~tion. It is one of only
a hondiul of carcers where a woman can make decisi sns for whose outcome
she is responsivle and where the salary is commensuarate with that sespensi-
ildty. Bven if she should net choose 1o pursue engincering as

cer, zhe viil find that 1t has given her invaluable undersiand

~~ - - - L. B R R ety S D BN N e v g R I
many techrologrcal sroblems of cur modern world,

ENGINEERING SHOULD BEGIN BEFQRE CONILEGE

;Y
e c
C & =t
LSS D 3% o~ ~ em - - s - ~ < . RN R O -~ g7
Coull fingd those hasic exiremely csefulin her everyday die.
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chanve to compare noetes and to talk over the geood and the bad times in our
cngincering carcers,  More often than not in the past, each time I talked to
yvoung s oteen engineering students, they would tell me that I was the first
sracticing woman engineer that they had ever miet, and I expect that cther
role models will relate similar experiences, We would prefer to have one-
to-one personal contacts, but because e are such a smalil fraction of the
enginecering population, it's somewhat difficult for us to zpread our time
arcund 1o cover many colleges and undergraduate students., So we're hop-
ing by the presentations at this conference, vwhich will be published and avail-
able to the general public, that some contact with practicing women engineers
will Lo avaliable 1o all students in the written word if not as 2 personal centact.
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I'hope that by the time this week is over, cach and every one of you will
feel that she has benefited by the interaction with other women in the engineer-
ing community, [.ast but not least, and perhaps even more im;.ortantly, the
pubiished proceedings of this conference will provide written documentation
of role mocels of practicing women engineers. As you will sece before the
week 15 out, we have attempted to get a good varied cross section of the var-
lous disciplines of engineering, to include role models from industry, govern-
ment, and academia, and also to get a variation in geographic distribution
around the United States, because this in many wayvs influences the type of
engincering activity being porformed; not because of the geography itself bat
because of the tyvpes of industries which are located in specific parts of the

CounIry,
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W hope that the kigh-schoel guidance zeople will find the proceedings of
this conference useful scarce material when counseling girls who have ap-
cropriate apiiteaes for studying engineering. 1'11 be happy if the only produc-
teore of the Corfecence 1s publication of the proceedings, but I'll be an

a

- . - oA
awful lot haspicrs vet if wou feel th

Larding for vach and overy one of vou.

)

mpany!s Rescarch
alysis and special
kation on thermal

raiion of existing egquip-
g a and

)
o}
]
i
4]
8]
3]
y D
iy
Ko
a
H
et
O
133
=
(4}
rot
"
.
~
8]
4]
by
1!
(a1}
H

eral Electric Company, iransferring two s

Umiz of 7 het n Worx on the Project Hermes
o Transler Encineer,
paly chniczl problems=s.
In onsulring, She

i and arproximeately

[2F]
>

pag T mer-1e A~

SSOU-A02WE >OeC-
<< TS v md e e e - 3
o IITSL WoIlnall 1o e



O

ERIC

Aruitoxt provided by Eic:

so honored in the history of that society, She served for three yvears as her
Section's representative to the Regional Activities Couneil of Region IIl (M\Mid-
Atlantic) ASME. She is also past-secretaryv for Region 10, again the first
woman to be appointed to the post.  She served on the ASME Goal 14, "Equal
Opportunity, Working Party, Mlrs, Fitzroy has held numerous other tech-
nical society offices, including chairmanship of the Joint Activities Council

of Engincers, which represents local sections of national engineering soci-
vtics in Schenectady. She is an honorzary life member of the Society of Wom-
en Engincers and a recipient of the Socieny's 1972 Achievement Awvard; also

a merther of the American Institute of Chemical Engineers. the Naticnal Sci-
ence Foundation Advisory Comimittee for Research, and the Ameriean Helicop-
ter S~ciety, and zn affiliate of the National Sociey of Professional Encineers.
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A STUDENT'S PCINT OF VIEW
Deborah A. Kaminski

Heat Transfer Enginecer
Research and Development Center
General Electric Company, Schenectady, New York

One night, when 1 was traveling alone by train, I met a very pleasant and
taikative woman, By-and-by, I learned she was a journalist and I began to
tell her of my background. V\When she heard I was an engineer, she was de-
Lghted, What a story I must have, What anecdotes and experiences. Why
I could write a best-selling autobiography. I knew she was imagining the
story of a dedicated, sincere young woman struggling to convince skeptics of
her serious intent 10 become an engineer, fighting off discrimination and so
on. Well, it wasn't ke that, Since I decided to become an engineer, I have
received only encouragement. In my four years at college, I can't recall even
one incident when 1 wzs treated any differently than one of the guys. The conly

eneral complaint about the coeds was that there weren't enough of them.

Tre rezl test came with job interviews. There were a few tired old ob-
i2ctions zired; one interviewer complained that his plant had nc toilet facil-
ties for women, another thought that women were too emotional, always broke
down and cried when the jcb got to be too much for them, But, except for these
few remnants {rom a darker age, the interviewers were very fair and consid-
erate, Irrom my cbservauons, I received as many or more job offers than
other siudents in my depariment.
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The biggest stumbling block for me iﬂ becoming an engineer was not iind-
ir g accepiance but finding out encugh zbowt engineering to become interested
iz it in the 3rst place., In high school, I hac no idea what an engineer did,
and I'm sure most of my fellow students, whether male or fermale, didn't

er., This is partly becazuse high-school teachers generzlly have a poor
cencepiion of engineering.

I remember my Lalin teacher, curing a long discussion of why I should

become a Laiin teacher, teHirc' me how awful it oa‘d be if I cecided to go

I at R¥1, zan engineering \hoo.. He sa 21l become an exngine

n thewx'il sticx you a: ucrer‘a7 loc:*ic a:w e‘l you 10 design a2 betier
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But T wish I'd known earlier., There are many young women in school
now who could become excellent engineers but, because of their misconceptions
or lack of information, have not even considered engincering as a carcer. 1
xnow that at this conference we will find ways of reaching these ‘wvomen. This
1s a rare opportunity for such a broad cross section of women who have been
involved in career guidance to come together. And there is nothing more
fruitiul than the cross-polilination of ideas.

Tbelieve that the effort to increase the number of women engineers till
they become some reasonable percentage of the total number of engineers
must begin by convincing young women that a woman can have a full and satis-
fvirng life as an engineer. To win over these women is a tremendous job, as
tough as or toughe » than secucing the cooperation of industry and government in
allowing ~women fair opportunities in their careers. Yet less emphasis has
Deen placed on carcer guidance than on the effort to secure equal opportunities.
And it 1s this lack of guidance to which vwe at the Conferernce should add.ovss

Deborah Naminsa

!
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THE "NEW ERA” FOR WOMEN IN THE PROFESSIONS
John B. Parrish

Professor of Economics
College of Commerce and Business Administration
University of Illinois, Urbana-Champaign, illincis

This is 2 "neu era” for women in the professions.

Th ere have been greaier increases in the enrollment of women in the
cns in the last five vears (in some fields in the last three vears),
solutely and relztive to men, than in the previous half century.
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This upsurge of women as a professional resource has come on so fast,
many well informed observers are not even aware of its dimension.

With the aid of some graphic displays, 1 should like 10 describe, very
briefly, thiz new era for women professionzls in general, and for women in
ngineering in particular. 1 shall tzke a look at seven other professions first,
d then take a ciose look at what is happening in engineering.

[el me Lbegin with architect ~e., In 1260 there were 780 women enroiled

in this ciscipline. Enrocllments :os slowly until 1966, when it jumped to
238. By 1988 it had mceved up sharply againto 1114, In 1871 there were
1620 vwoms=n enrolled in ar d'ntecthre or twice the mumber in 1860, Priorio
1588 women had never comprised more than five percert of total earcllment.
In 1271 z brezkout occurred for the first ime, women's percem rising to
six. In 1972 iz is believed 1o have risen to seven.

In deniistry, women never comprised more than one percemnt of the en-

rols.men: bnore 1872, Suddemly, in 1872, the half-ceniursy recond was sb-
rusily broken cn the up side, women's pe‘ cent of 1otal rising 1o three. In
terms of numbers there were only 157 women e'u-“hec in United Stztes den-
dsry schools in 1668, Look what happened afier tha:. By 1870 the number
had moved up to 231, and in 1972 the number moere than foubled in a sin le
vear, rezching 311. Women are cn their way icr the rst time in s:bstan-

=g
= !
1

izl numbers, in Jentisir~.

Law represemis very cramatic change for women, Prior io 1858 women
vere never more than five percent of studemis studying law. After 198§ they
enroiled much more ravidly than men, +ith the resuh that in 1979 women
comprised 12 percent of 2l 12w studerss.

Interms of numbers the upsurge is even miore dramatic. Ia 1960 only
1831 women were studying law, Numbers enrolied rose substantiallv 1o
1888 and then Hierally exploded. In 1870, 7383 women were emrolles ir la:
schoels, and two Fears lzter the number had soared to 12, 728, F will dxely
reach clese teo 15, 000 s Falll This is quiie 2 change from the 1631 of 1050,



Medicine represents another discipline in which women's role is moving
up very fast, In 1960 there were 1745 women enrolled in U, S, medical schools.
The number rose slowly to 1965, Since then ¢nrollment has accelerated rap-
idly, reaching 6000 in 1972,

Women as a percent of first-ycar enrollments fluctuated between «ight
and nine percert through 1363, Then look what happem‘d. Women ‘x,-ygazt 0
enroll in medicine uch faster than men., The result: by 1272 vomen com=
prisecd 17 percent of all first-yvear U. S, medical students.

Opterietry has rever atiracted very ma-ay womenin this country. Prior
1o 1870 women were never more than three percent of optometry enrollmen:s
Very suadenly this ch:u:god. in 1271 the p nt moved up to four and in 1872

erca
mived up again to five, While numbers are still low, the rise is reverihe-
gz impressive, There were only 80 women studying optonetry in 1870, In
15372 the number had doubled, That's rapid change,

ntial numbders, both z2b-
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Since engineering is the largest of all professions, this rise in numbers
15 =omenhat obscured in terms of percentages, In 1967 women were only cne
percent of total engineering enrollment. But in five years this percent, which
+ & =3 - »

had persisted as far back as records exist, suddenly moved upward to three.

‘reliminary reporms from leading schools indicate it is likely to reach four
pureent for the first sime in engineering's history in the Fall of 1973,

This movement of women into engineering is particularly significant in
1 s of trends in enrollment of men, Between 1867 and 1972, because of
feadline scares zbout "surplus ergineers’ and severe cutbacks in space and
<viense projects, the number of men enrolling in engineering declined 21 per-
vii. Yet in the face of these adverse reports, women's enrollment rose
N T

2 eercent, he rize inwomen's interest in engineering appears rather
so.3d, It is one that is likely 1o continue, :o the advaniage of wemen and the
engirecring profession,

ring as a career for women is tremendous. It
n

sirpassed a 1= by a wide margin. Women are moving
rapidly inte vererinary medicine, for examiple, but in 1870 the.e were oniy
23,000 docters of veterinary medicine., It's a2 small field, relativelv. Sois
dentisiry, There were only €1, 000 dentists in the United States in 1870,
There sere 122, 000 charmacists, 265, 009 doctors, 287, 009 lawvers. Thexn
censider erngineering. There were 1, 100, 000 reporied by the 127C census,

f only ten percert of the engineers are women,

Fd Al
comierence can urge more talented
+
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As z zbor ccomomist, John Bl Parrish has had extensive experience in
R ! . . - N e
Sovernment servicgicackizg, and consuking. Ee aitended the University of
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TilEinod b 3 : degree in 1638,
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Reserve. Ile has been awarded Phi Beta Kappa, Kappa Zeta Psi, Phi Eta Sig-
ma. and has been a Ford roundation Fellow. In 1968 he won an award for Out-
standing Achievement in the Social Services from Pi Gamma Mu.

Professor Parrish has published an extensive number of articles and
studies and has been one of the very few outstanding economists to devote
continuing attention to the study of the employment of wemen in the profes-
sions, with special emphasis on women in the sciences and engineering,
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FROM KATHARINE GIBBS TO PAUL WEIDLNGER
Kathryn E. Anner

Structural Engineer
Weidlinger Associates, New York, New York

The first time I was sent out on my own to visit a job site, I was nervous
and worried about what questions I would be asked and what problems I would
have to solve "'on the spot' without the security blanket of the office and the
other more experienced engineers, The major problem that day was a side-
walk outside the building, which was cracking, The architect, contractcr,
owner's representative, and myself were standing around. I asked if the soil
had been properly compacted before the concrete had been poured, The con=-
tractor turned around, looked at me, and said "Who are you?" The architect
introduced me as "the structural engineer from Paul Weidlinger's office. "

Well, I'm still the "structural engineer from Paul Weidlinger's office, "
but what does that mean? As a structural engincer I am a graduate civil en-
gineer specializing in the structural design of buildings and bridges rather
than th¢ design of roads, dams, or sewers, In school you receive training
in all of these specialties in addition to getting fundam ental courses in elec-
trical and mechanical engineering, The structural engineer's job is to make
the building stand up. He also has an obligation to the owner to design the
building as economically as possible, to the architect to help him make it as
esthetically pleasing as possible, and to the contractor to make it as easy
to build as possible. As you can gather from this, the engineer's job is not
Just one of designing beams and columns; it encompasses a great deal more
than that, The experienced engineer, both mechanical and structural, is con-
sulted by the architect usually at the very earliest stages of the design, That
is why it is important to have some understanding of the problems and aims
of the architect and mechanical engineer,

During the construction phase of the project, we are called on by the con-
tractor to interpret what is on the drawings, to offer alternate solutions to
expedite the work in the field, and to help remedy mistakes that might be
made in the field. It is also neccssary to be familiar with the local building
codes, and when called upon we must be ready to go to the Building Depart-
ment to answer questions and explain our calculations and drawings, Ip build-
ing a building you sta.: at the foundation and end at the roof, In designing a
building you start at the roof and work your way down, This is a big problem
for today's engineer, Because of rapidly rising construction costs, the con-
tractor usually wants to start building the foundation while you're still design-
ing the roof., A designer is involved from the preliminary planning of a build-
ing through the construction phase of the project,

I wish I could talk more about the jobs I work on rather than about myself,
but as a "role model” I hope it will be helpful to you to know how I got here,
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After graduation from high school, I went to Katharine Gibbs Secretarial
School. Before deciding on becoming a secretary, I had considered geing to
college, but I really didn't know what I wanted to study. I knew I didn't want
to be a teacher or a nurse, 1 had always like math, but I didn't at that time
know what I could use it for, and besides, I really was anxious to earn some
money and have some sense of independence, When I finished the year at
sccretarial school, I got a job through the placement office of the school with
Drilled=In Caisson Corporation, a heavy foundation contractor, At Drilled-
In Caisson I was exposed to the below-ground part of engineering -- caissons,
piles, and borings -- and also to the hectic, tense period when a job was be-
ing bid on, 1 remember on one occasion working till late on a bid and then
delivering it by hand to the general contractors, It was very exciting, but
also very disappointing when we didn't gct the job, Even though I had this at-
traction to engincering, and as a child my greatest treat was when my uncle
would take me to see steamshovels at work, the idea never occurred to me
that I could become an engineer, 1didn't select the job at Drilled-In Caisson
because it was an enginecering firm, but rather because it was a small, one-
girl office, and one thing I was very sure of was that I did not want to work for
¢ large company. I also wanted a job that was diversified. This was the be-
ginning of the direction my life would take,

In a couple of years that company went out of business, and I had to look
for another job. To my original requirements of a small office with diversi-
fied work was added a third; that it should be an engineering office. Once
again I went back to Katharine Gibbs' placement office, and through them I
got a job as secretary to Paul Weidlinger,

Working in a design office was somewhat different from working in a
construction office. In construction the engineers were very seldom in the
office except when things were slow; whereas, in a design office they were
very seldom out except on periodic inspection visits,

After working a year or two in my first job, I had begun to get the urge to
go back to school, but I still did not know what I wanted to be, 1 attended
Fordham University evening session, taking courses such as philosophy, Eng-
ligh, and history without any particular direction,

During this time my "role model, " Alva Matthews, started to work for
Paul Weidlinger, I don't remember Alva proscelytizing or trying to sell me
the idea of becoming an enginecr, but just the fact that she was an engincer
put the idea in my mind, and I was sure that was what I wanted to do, When
I told Alva, she was delighted and, of course, gave me tremendous encour-
agement,

I enrolled in the preengineering course in the first vvening session given
by Bronx Community College. Despite Alva's encouragement, I was still
doubtful as tc whether I would be able to do it. It had been several years

20
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since I had graduated from high school, and the first yeas of math and physics
courses was very tough, Once I got through the first Year, I knew I would be
able to continue, and that I wanted to continue,

Mr. Weidlinger was not aware at first that I was planning on becoming an
cngineer, but one day he caught me getting some help on a math problem,
I'rom then on he helped and encouraged me, often giving me statics problems
in between dictation, He is an excellent teacher, and his ambition for me now
is that I get my PhD and go back to being his secretary,

I spent six years at Bronx Community College, and when halfway through
I switched from secretarial work to drafting, As the time drew near when I
would be completing my preengineering course at Bronx Community College,
I had to start thinking of transferring to a four-year school to complete my
studies,

Taking a leave of absence from work, 1 registered at New York University
as a full-time day student, and in 1968 was graduated as a civil engineer,
Fortunately I had a job and lots of help and encouragement waiting for me at
PPaul Weidlinger's office,

At this time | would like to summarize my background and experience,

My secrctarial training and experience has been invaluable to me; first
as a livelihood, secondly as a position from: which I could luok objectively at
the good and bad points of my future career, and finally, as an aid during my
college days and even now. One thing in common between my three careers
was that difficult period after getting out of school and thinking you know so
much and then realizing, after a few days' work, how much you still have to
learn. Experience is that all-important learning process, and it's a struggle
getting through that beginning period.

When I was a part-time evening student I was able to afford to travel and
do things I was not able to do as a full-time student, although I had to take
advantage of every minute of time in order tc accomplish everything, As a
full-time day student I had more time for study and more contact with other
students, which was extremely helpful as an aid to study and getti.:g through
the volume of homework and Projects. I also feel that there was more con-
tinuity to my education at this time.

Aside from these considerations, however, going back to school at that
time in my life was a tremendous experience for me. It was a complete
change of pace from the nine-to-five structured environment of an office, and
was a wonderful, revitalizing experience for me,

Since graduation I have not had the urge to go back to school, perhaps
because every day is a learning experience. Just when You think you've mas=-
tered one thing, a new problem comes along. Sometimes I think every problem
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in engineering is unique, but perhaps that is the challenge that makes it in-
teresting and exciting,

Why did I become an engineer? To me it was, Ithink, a natural progres-
sion from one thing to the next. 1 enjoyed my secretarial work, My job
brought me in contact with many intelligent and important people., The days
went by quickly as I was constantly moving from one thing to the next. I was
surrounded by engineers and scientists, but 1 didn't speak the language, and
1 was anxious to learn and be a part of their world., There was nothing more
I could learn about being a secretary,

1 didn't ¢njoy being a draftsman as much as being a secretary because ]
was very dependent on the engineer, and I also missed the contacts with the
outside world znd the perpetual motion of secretarial work. Now, as an cn-
gincer, I probably am a much better draftsman than I was at that time, As
long as enginecering is a challenge I will be happy as an engincer,

Discrimination? I have to say honestly that 1 have never felt discrimi-
nated against because 1 was a woman, During my years of work, I have had
comact with, in addition to Alva, a structural engineer who now has her own
office, a draftsman who is now an engineering professor at Fairleigh Dickin-
son UniveTsity, a former secretary who through her hobby of photugraphy
beczme interested in the construction end of engincering, went to New York
I"miversity evenings, and is now a construction manager for a large contract-
ing firm, In addition I have worked with women architects.

Pcrhaps because of my contacts with these women, or perhaps because
of the attitnde of my teachers, fellow-siudents, and coworker:, once the de-
cision to bbe an engineer was made I lest any self-consciousness I might have
had about being a woman engineer and settled down to trying to be a good en-
gincer,

Kathryn Anner

Kathryn Anner has a BS degree in Civil Engineering from New York Uni-
versity, She is currently a structural designer for Weidlinger Associates
in New York City, where she has been involved in the design of a $90 million
manufacturing complex. At prescnt she is engaged in the design of the Trop-
ical Asia Exhibit for the Bronx Zoo,



CONFESSIONS OF TWO PRESIDENTIAL ASSISTANTS
INVOLVED IN WATER..POLLUTION CONTROL

Martha I. Beach

Vice-President and Secretary-Treasurer
N-CON Systems Company, Inc., New Rochelle, New York

and
Betty A. Rose

Senior Associate and Assistant to the President
Gurnham and Associates, Inc., Chicago, Illinois

Qur first confession must be that neither of us has an engineering degree,
nor testified before a Senate investigating committee. Our second confession
is that neither of us considered or sought a career in engineering while in col-
lege. In spite of this, we frequently do the work of qualified engineers and
arc accepted and respected, in most instances, as such. By combining and
using our assorted interests, talents, and cxperience we have developed
challenging and rewarding careers in the field of pollution control.

My work is primarily in equipment sales, design and production. Betty,
as Assistanttothe President of Gurnham and Associates, Inc., covers re-
search, field investigation, project scheduling and coordination, and prepara-
tion of proposals, reports, and technical papers for publication, We have
both presented papers at technical conferences.

While trying to determine what to pass on to you in this presentation, I
asked several executives and engincers, both men and women, what they felt
were the key ingredients of their success. The most frequently mentioned
were ability, opportunity, and mctivation.

In Iy case, it was my husband who provided both the opportunity and mo-
tivation. The ability factor, usually associated with education and training,
18 somewhat harder to assess. My education was straight liberal arts. I en-
tered Sweet Briar College intending to major in physics because it was my
favorite subject in high school. I soon became disenchanted with physics, due
in part to the poorly equipped lab and having to repeat first-year physics in
spite of scoring in the top ten percent in the College Board Examinations. Dur-
ing my sophomore year I changed Iny major to history of art, While this may
seem a far cry from physics and my present work, I realize, in retrospect,
that my first choice of topics for my senior thesis -- bridges, aquaducts, and
sewers -- was in fact prophetic, However, as this subject was not considered
to have sufficient artistic merit, I ended up discoursing on tomb architecture
and decor! With this in mind, perhaps someday I shall apply myself to the
decorative potential of solid waste disposal.

Although I make light of my history and art background, it has often served
me well. Once, because I recognized and admired an original 17th Tc¢ntury en-
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graving of the Cloacca Maxima, the great sewer of ancient Rome, displayed
in an office, the consulting engineer, formerly ''too busy'' to see me, found
time for a delightful exchange of stories about our travels in Italy. Specifi-
cations for sewage treatment plants designed by his firm now regularly in-
clude N-CON samplers.

My most formal technical training, while not credited to my degree, came
frcm one of my favorite exisacurricular activities. During my junior and sen-
iocr yeurs, thedormitories in which I lived were replumbed and I spent a good
deal of my spare time watching and assisting the plumbers. Although he was
not my guidance counselor, Mr. Lloyd Hoilman, the late superintendent of
buildings and grounds, was not far from the truth when he laughingly suggested
I should consider a future in plumbing.

Frankly, I was very immature socially and unhappy in college. Iwas not
highly motivated or career-oriented, although I enjoyed learning and always
had summer jobs either teaching or in a local bookstore.

Perhaps some c¢lues to what prepared me best for the work I am now do-
inrg can be found long before college. I was a tomboy, a tinker, and a reader.
I always liked building things, blocks, erector sets, elaborate cardboard vil-
lages, tree huts, model boats and airplanes. My jackknife was my most prized
possession. 1 built countless little dams and waterwheels in the brook near
the farm camp where I spent summers from age 9 to 13. It was also inthis
period that I had my first experience with waste disposal systems. I fed the
pigs, shoveled out the horse and cow barns, drove the manure spreader, and
helped to build our new outhouse which we proudly named ""Sweet Pea."

The more feminine creative arts also kept my hands busy. By the time
I reached third grade, my rother and grandmothers had taught me to knit,
crochet, embroider, cross-stitch,and needle-point. I still enjoy these ac-
tivities today. However, when it came to the formal feminine craft classes
I refused to participate, and after a great struggle. won admission to the
boys' woodworking class, There I thoroughly enjoyed learning to mitre cor-
ners and countersink nails. I wore overails, which were not then haute-couture
for girls; had my hair cut like @ boy's, in the days when boys had crew cuts;
and insisted on being called Billy. My parents and teachers despaired. Evcen
my voracious reading did not give them much hope for my future. Although I
rcad most of the classics, I also sent away for pamphlets on breeding better
dairy goats and pourcd over every copy of POPULAR MECHANICS 1 could
locate.

Several vears ogo, while I reviewed my childhood library before passing
it on to my children, I came -ross two books which I now recalize influenced

my thinking about what gir. e One was The Gloss Book, one of the
first children's pooks illust -~ ¢ v ~uotographs. In it Martha and Bill were
taken on a trip io o glass fa.v . (., sce how various kinds of glass were made

and used. Believe .t or not, pre-woemen's lib Martha was permitted to ask
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some questions and make some intelligent comments. The second was a book
which had been my mother's, John Martin's Big Book for Little Folk, published
in 1318, In it i« a story about Margaret Knight, who, when her brothers would
not let her use their sled, locked herself in the woodshed and built a better

and faster one. When she grew up, she supposedly invented and was granted

a patent for a paper-bag-folding machine. Recently, on one of my trips to

the patent office, I decided to see if this was true. Sure cnough, her first
patent was issued in 1871, followed by approximately 27 more, including a
sceries on rotary engines and motors. This is all the more remarkable when
vou consider that she had no formal education beyona secondary level, and

was born in 1838, 1 did not know these facts when I read her story, years ago,
but T have always remembered, in the back of my mind, her reply when friends
asked if she wis not surpriscd when the patent was awarded: "No, 1 am not
surprised. Ever since I'was a little girl, I have worked on machinery and
making pieces of material fit together for some purpose. Why shouldn't I
make something important and useful ?'' She was a successful nonconformist
and my ideal.

[ am sure most of vou who are engineers or potential engineers have
similar storics to tell of being nonconformists, If you were lucky, a friend
or teacher, pguidance counselorn,or cven a parcent directed your vouthful en-
thusiasm and cnergy toward what vou are now doing. I was discouraged from
following my inclinations. It was not until I was married and had a family
that Twas thrust into my present carecer by my husband and necessity., At
that time Jack was working for @ company making fractional-watt motors
and instruments for weather, upper atmosphere, and oceanographic research.
When his boss did not wish to develop further some of Jack's ideas for de-
vices to collect industrial wastewater samples for product loss studies, we
decided to start our own compane .

I'rom its humble beginnings on our kitchen table, N-CON has grown to a
leading company designing and producing equipment used to ccllect samples
from municipal treatment plants, industrial complexes, and re~eiving waters.
Other products include an incubator control, control and satfety devices for
stand-by generators, and an incinerating toilet. Users of N-CON products
form a veritable who's who of government agencies, industries, municipalitic s,
universities, and consultants. N-CON equipment is in use in Furope, South
America, and Israel, as well as in Canada and most of the fifty states.

When we started out we could not afford to hire secrefaries, bookkeopers,
engincers, draftsmen, production personnel, or salesmen, o Jack and I
shared these jobs. Our carly circuits would curl or uncurl vour hair, as the
case may be, if vou are an electrical engincer. We learned by doing and blow-
ing fuses. When I insisted on color-coded wiring, Jack attributed it to mv art
training. Actually T had found out that it was safer than sticking numbers on
the wrong wires.  As a dividend, our children learned their colors and to count
to ten "helping Mommy' long before the advent of Sesame Street.  Somebow our
our trial-and-error methods, coribined with the frustratingly «low growth of
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the field, contributed to our learning and subsequent success. The Salada
Teutagline which reads "Our courage gets credit when our stubbornness should
be blamed' could have been written for N-CON.

The art and science of wastewater sampling were extremely crude in 1259,
The environmental crisis had not yet excited the public or the politicians. In-
dustries were concerned not so much with the problems their wastewater cre-
ated as with the loss of raw materials and products in the wastewater. A fow
farsighted municipalities were developing methods for charging industry for
the treatment provided for their wastewaters and were finding that random
manual sampling techniques were not a satisfactory basis for charges. A
man with a can on a stick, dipping into a sewer every once in a while, was
neither an accurate nor an economical method for determining the quality and
quantity of wastewater. Jack convinced several consulting enginecers and
miunicip2l plant supcrintendents that our automatic samplers could collect the
suamoles more cconomically, more reliably and, better still, in proportion to
the volume of flow., Slowly the orders came in, and one by one Jack and ]
built the samplers, No one was in a hurry in those days. I produced our third
child in less time than it often took to produce some of the samplers. Mean-
while, T was learning by reading, listening, and doing. What I know of sani-
tary enginecring I learned by the Berlitz method ... total saturation, liter-
ally as well as figuratively. Our son, when in first grade, was asked what
his father did. He announced solemnlv, "He goes in sewers." To the ques-
tion "What does vour mother do?" he replied, "She goes with him." When
his teacher relayed this story 1o me, she thought it very cute.  She backed
off when I eonfirmed it was the truth!

~o much for my education. My carcer, while heartily endorsed by myv
husband, was viewed with less than enthusiasm by our families and friends.
I was besieged with criticism and advice. The consensus was that | was work-
ing too hard on a dead-end business, that the children needed my full attention,
and that Jack should go out and get a secure job to support us in a manner con-
sistent with our social status. In 1968 preservation and improvement of the
cnvironment had not yet attained top priority status. Certainly manufacturing
sewage saniplers was not a prestigious or lucrative occupation. I became
thoroughly depressed and quit work to stay :ome with the children and bake
cookies (dammit!),

I had read somewhere that stringing macaroni with your offspring was
FUN. In desperation we tried it. The sage author of that advertising gem
had never met my children. We were all miserable. I was exhausted or cross
most of the time. The doctor's advice, along with a presceription for vitamin
pills, was to see a psychiatrist or myv minister. I chose my minister,

Together Dr. Bishop and I'delved into the causes of my misery. Basically
I'liked working. I felt more useful building things than just staying home look-
ing after children. T knew how to do a job that needed doing, but I was bowing
to public opinion ard parental disapproval because 1 lacked confidence in my
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abilitv. I was afraid my work would not be acceptable to people I felt were
better educated than 1. It seems funny now, but at the time it was paralyzing.
Dr. Bishop convinced me that I should return to working with Jack and put

my knowledge and enthusiasii for our producis to work selling them. He
summed it upwith his usual wit and wisdom by saying, "The world doesn't
end at your kitchen sink. You know very well where it goes, so get with it!"

A few weeks later, scared but determined, I found myself on a plane bound
for California. There I participated in the Engineering Foundation's first con-
ference on environmental engineering in the food industry and demonstrated
some of our equipmient. It was an overwhelming experience to find ou® that I
reallv did know a good deal about pollution control, things other people wanted
and needed to know, and it was exciting to learn that they were willing to share
their knowledge and experience with me. That was the beginning of my new
vareer as a sales engineer,

That same mecting resulted in the renewal of fricndship with a consulting
engineer we had known slightly for ten vears. A few weeks later he wrote to
ask Jack if he would co-author a paper on automatic sampling, as I had made
it seem a very promising topic, Jack, who will never be elected male chau-
vinist of the vear, suggested that I should be the co-author, as it was my idea
and [ usually wrote his papers anyway. Our friend, Dr, C. Fred Gu rnham,
agreed. That paper was the next step in my career and provided my intro-
duction to Betty Rosc. Following a good deal of skillful editing by my co-
author, Dr. Gurnham, and his newly hired assistant, Betty, the paper was
presented at the Ontario Water Resources Commission's 17th Industrial Waste
Conference. Ac it turned out, I was also the first woman to author a paper for
thit conference. It has since been published in WATER & WASTES ENGINEER-
ING and reprinted as a part of Basics of Pollution Control, prepared for the
Environmental Protection Ageney's Technology Transfer industrial waste semi-
nars. This success encouraged me to continue writing, and I have since pre-
sented five additional papers.

Writing and presenting technical papers, however, is only part of mv work.
I spend a large part of my time attending meetings and seminars on indust rial
and municipal poltution control.  The purpose of this is twofold. Itry to learn
what each industry's specific problems are, how they have attempted to =olve
these problems, and how Federal and loral legislation is being developed and
citereed. This insight helps us to tailor cquipment to meet their requirements.
These mectings also enable me 1o meet Kew people in both industry and regu-
Fitors agencies concerned with pollution control, and to make them aware of
N-CON products. This is a coft--oll approach, but it has proved highls
et

I alen doomore dirceet ealoes cngineoring by calling on consulting engineers
Aundoardustry pollution control managers to keep thern informed abont our o quip-
ment and to assist them in coordinatine 1 with other components intheir wasts:
control program..,
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Trade shows and field demonstrations provide me with another oppor-
tunity to make use of my vears of assombly and design experience, as well
as that knowledge I have picked up at conferences. Knowing just how cach
unit in a treatment system works, its proper application, and the alternative
or crompetitive systems available, combined with an awareness of industry
or municipal problems, gives me a very strong edge in sales,  Self-confidence
and confidence in a company, its products, and services are transferred to
the potential buver. That buyer is more readily convinced when I have asked
him guestions and encouraged him to talk about his project and its problems,

In ¢pite of the current emphasis in my carcer on writing and sclling, 1
huave maintained my interest in design and production. Whenever 1 amn in the
office and can sneak away from my desk, T head for production. 1T still do
most of the prototvpe layvost and wiring for new or redesigned products.

Unless veu are blessed with a husband like Jack, Ido not recomimend you
follow my route to a career in engineering if vou have a choice. It does, how-
ever, prove that with ability, motivation, and opportunity, sprinkled with a
lot of love, lhick, determination, and willingness to do more than'is required,
4 woman can have an exciting and rewarding career in engineering or any
other field she chooses,

Betty's carcer developed in quite a different but equally devious manncr.
While she agrees that ability, motivation, and opportunity are basic ingredi-
ents of suceess, she adds another, and more unusual one ... a knowledge
of when to quit and when not to quit. Iike most voung girls in the 1940's,
her carcer dreams were dictated hy an overexposure to the typically femi-
nine role of homemaker, and the related and socially acceptable careers in
nursing and teaching. All the professional women in her ;amily were nurses,
Althouzh her mother retired, at the age of 40, to marry and raise a family,
she had remained active in various local nursing associations. Prior to her
“"retirement, " Bettyv's mother had been supervisor of the obstetrical depart-
ment at the local hospital, Bettv's delivery was witnessed by all her mother's
former associates.  When she appeared several vears later at nursing functions,
she was the ceonter of attraction, and the butt of all those comments ahout
changes since her squalling moment of arrival, Now she feels that it was
more that attention than anv practical interest which dictated her first carecer
vhoice, nursing  Flizabeth Blackwell's autobiography temporarily diverted
her into medicine, but her more practical parents pointed out their obvious
lack of funds for such a venture,

Bettv's father had no formal education, but che feels that his ready wit
and subtle sense of humor contributed more to any writing ¢killz she mav have
developed than any professor. She was totally isolated from her father's work
as o tool and die maker. The brass mill where he worked whas off limite to her
uritil 1071, when she toured that facility ae an investigator on @ Gurnham and
Associates contract. She speoulates that had she been exposed to the rod mdll
earlier, skte might have followed an entirely different college curriculum,
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Howcever, her fascination viith her father's micrometer was not sufficient by
itself to instill any interes* in engineering.

June of 1951 was an eventful month for Betty. She received the first of
threce scholarships to the Unive rsity of Wisconsin, she graduated from high
school, and she got her first jeb as a ward clerk in that hospital where her
mother had trained and she had been born. On almost the same day, her
mother died. Her father's death followed several months later. Betty found
herself at this point an indigent ward of the court. She lost her appetite for
nursing, but she did not quit the hospital job or give up her idcas of a uni-
versity education.  She continued her hospital work on an intermittent hasis
for =even vears in order to payv for that education.

When ghe entered the University of Wisconein, she had no carcer plan,
and felt completely unequipped to select any area of specializatior. After a
battery of tests, she sought carcer guidance. lier counseler waved his new
PhD at her and said she could succeed in anything she chnse to de, That
shrewd hit of counseling left her with no curriculum plan, but her personal
cconomics dictated that she make a quick choice. Only the more financially
secure students can take a »andom course through college.

Betty admits to being a social dud in both high school and college, hut
that shrewd counselor did her on good turn. He virtually insisted that she
det active in student government affairs. She learned that she had a talent
for planning and organization when she was made responsible for feeding more
than 300 delegates to a student council conference. The University allotted
her a budget of $1.00 per student for lunches and $1. 50 per student for dinners,
Since the conference was being held at the Kenosha Extension Center, which
had no dormitory or dining facilities, she had to provide for the feeding of
the 300 in various local churches. Even in 1952 dollars, the budget was such
that <he needed the miracles which only church ladies' aids could perform;
however, no ladics' group could tolerate performing for more than one meal.
Therefore, the sponsor had to provide Betty with a car and driver, so that
she could race from meal site to meal site. She claims that every meal was
filling, if not taste, and that each was served on time.

At about this time she scored her first birx academic success in ~ollege,
The expository writing which she produced for her English prof sn Loosted
her out of freshman English, ahead of schedule, and into the dazzliryg world
of advanced comp. She reasoned that if she could achieve such dizzving heights
as a lowly freshman, her path to fame and fortune must be tied to a major in
Fnglish Because of what she calls her immature fascination with Romantic
and Vietorian poets, she bypassed journalism, a more logical clioice for bud-
ding writers . and eventually ended up teaching English literature in rural and
then suburban publie high schools.

Farly in her teaching career, which lasted for ecight vears, she discovered
that it was not t1 her taste to discuss "The Merchant of Veniee'' with high-school
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sophomores. She did, however, enjoy trying to make sense out of expositr
writing for her college-bound seniors, principally because such writing cal s
for a great deal of mental discipline and organization, traits which she imv
knows are essential in engineering as well,

Because of her apparent success with seniors, the school superint: adern
asked her, first, to take over the student newspaper, and then to develop ud
execute a public relations program. The purpose of the new p.r. effort was
to program the voters, over a two-year period, to pass a referendum tc issue
bonds for *he construction of a new high school, During that period, Betty
worked 12 hoeurs a day, teaching three classes, producing newsletters for
parents, writing five weekl: by line columns in area newspapers, and running
a speakers’ bureau. At the end, just before the election, she collapsed and
wound up in the hospital, but the referendum passed on e first ballot - - -
an unheard-of occurrence in Illinois in 1963, That rigorous two years had
proved that she onjoved writing and doing better than teaching, and she turned
i her resignatica,

After a year spent working for a textbook publisher (she couldn't stand
the slow pace), she found an editorial job on ROADS AND STREFETS magazine,
writing new-product announcements.  Editing manufacturers' oftenexaggerated
claims about equipment was at first a challenge, for it required that she learn
- hat was really necessary to make a serviceable highway, bridge, or tunnel.
But it also served to introduce her to the problems which engincers face when
they try to write.  When front-end loaders became routine, she moved on to
organize a computer system for processing reader inquiries, and then to
writing short fecature stories. These stories were good, but she could not
have a by-line because her name wag Betty, She was listed on the masthead
as B. A, Rose,

When her putilisher refused to consider her for advancement because of
sex, she quit again, His refusal to let a woman out into the field to watch a
road-paving operation was supposedly to protect her fragile femininity, but
she suspests that it was really 1o protect the more delicate male egos who
didr't want it known that there was nothing terribly difficult ubout watching
a slip-ferm paver.

At this point she joined Scranton Pub.ishing as Presentation Editor of
WATER & SEWAGE WORKS. The publicher, who was wise in the wavs of
marketing, agreed to her desire to do field work, but the editor maintained
that a woman's place was behind the desk proofreading copy and cropping
photos, not out in a sludge iagoon. In September 1963, the Water Pollution
Control Federation was schediled to hold its annual meeting in Chicago, where
Sceranton Publishing had ite offices. Betty's editor, who was located in Michi-
zan, asked her to contact Vinton Bacon, then Superintendent of the giant
Metropolitan Sanitary District (MSD) of Greater Chicago, about his writing a
story for the special convention issue. Lord bless Bacon. he took Betty to
lunch to explain that he had no time te write storics. Because he did want

30



Q

R C rm——

Aruitoxt provided by Eic:

the publicity, however, he promised the resources of his department if Betty
would write the story and take the pictures. He delegated his director of
resecarch and development to give her a crash course in waste treatment,

and then to take her on 2 ~omplete tour of the 800 square miles the district
servad.

Although Betty, as an editor, had mastered the technical definitions and
successfully translated engineers' dissertations into publishable prose, she
had no real concept of what was meant by terms such as "grit chamber, "
"primary effluent, " "activated sludge," or "BOD." She got her first practical
education on this assignment when she found herself snapping pictures of aer-
ation tanks while leaning out of a helicopter, squatting in sludge beds, and
sniffing anaerobic lagoons. She selected the experimental use of digested
sludge to reclaim farmland as the subject of her first by-line story. Her
astute publisher introduced the storv and its author at a cocktail party during
the Federation meeting, and made much of her daring feats of aerial photog-
raphy. The Chicago MSD made much more of the first major feature on
sludge farming. Her by-line became more common after that, although she
admits that it still printod out as B. 4. Rose.

In 1962, she recommended that Scranton Publishing retain Dr. C. Fred
Gurnham as editor of its new magazine, INDUSTRIAL WASTES. Dr. Gurnham
and Betty worked well together. When she indicated in 1970 that she was ready
to quit Scranton Publishing for greener pastures, he of “red her a position with
his newly organized consulting firm.

A

-

Dr. Gurnham's assis
every phase of the firm's a

/7]

ant, she finds herself actively participating in
vities as pollution control consultants. She
still write reports, p.oposa spe=ches, articles (or papers, as scientists
czll them), sales letters, and promctional materials. Betty still claims
that she knows when to quit. Now it is not her job she quits but pointless
attermnpts to contradict militant male chauvinists who insist on discussing
eleciroplating wastes only with male engineers. She has too much to do to
waste 1ime and energy in hopeless battles.

o
Yot
L tn .':."

At the same time, she is not shy 1o respond to new challenges. Shortly
after she started with Gurrharm and Associates, the firm got coniracis to con-
coct industrial wastewater survevs of the nonferrcus metals industiry and the
automobiie aerospace indust~v. The tight time schedule imposed by the Fed-

! Environmerntal Proteciion Agency for both contracis made it impossible
for Dr. Gurnham to attend all of the initial planning sessions with industry com-
s

the only available schstitute for the tirs: meeting with repo-
£

resentatives Irom asrospace. Her reception as a professioral was encourag-
ing, and by the end of the meeting she fourc herself delega:ed as principal in-
vestigator on that segmen: of the contracsk.

The work called for the same skills which had produced the siudge stor:
the capacityv to learn, in two or three davs, 21l the steps necess i
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an airplane or spacecraft, and then the collection and analysis of massive
amounts of data. Her writing skills came back irto play when she was as-
signed the task of writing the final reports on both contracts. The aluminum
section of the nonferrous report was rated as the best industrial survey the
EPA had received up to that time, and it also earned her a tribute from the
Aluminum Association. Their representative commented, "For an English
teacher, Bettv, vou're a damn good chemical engincer." She is more than a
little pleased that as a result of her work on these studies the EPA has since
requested that she be a part of the G & A team assigned to subsequent
federal jobs.

As Bettr savs, it is important to take advantage of every opportunity to
breaden vour experience, and to introduce vourself and vour talents to others
in vour profession. IL.ast vear she accepted an appointment as editor of the
newsletter for the Central States Water Pollution Control Association. Al-
though gathering and editing the news, as well as supervising the production
and distribution of three 4- to 8-page publications each vear, takes a hunk of
valuable time, it has its distinct rewards. Her name and her professional
status are Known to all 1600 members. And because Central States is the
largest affiliate of the Water Pollution Control Federation, her work is recog-
nized by niany outside the three-state area served by her newsletter. Her
exposure with the Federation certainly paved the wav for her acceptance as
a technical speaker at the {irst WWEMA (Water and Wastewater Equipment
AManufacturers' Association) industirial water and pollution exhibition and
conference this spring.

Dr. Gurmhizm is an internationally recogrized authority on industrial pol-
iution control, @nd Betty is very much aware of the weight his name carries
with the WWEM or anv other committee. Although he would strongly disagree,
he 1s not anv morvz of 2 male chauvinist than my hushand Jack. He was the
first to suggest that her ftll name should be affixed to speeches or articles
which she writes, and that as principal author she should make the oral pre-
sentations. DBetty adds that it is a cefinite advantage to work for an executive

. . s
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vredit. Unforunately, that attitude is not vet common in most professional
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client's dairy wastes includes a two-page discussion of the proccuures used
to wash BOD bottles. Maybe it was necessaryto prove to college professors
that student engineers knew the proper procedures, but it is extravagant to
waste clients' time and money discussing accepted or standard procedures.

Betty personal'v feels that women have a better sense of proportion, and
arctherefore more capable of selecting ideas within a report which need em-
phasis. And she maintains that any English teacher would agree that women
master the basics of written ~ommunications earlier than men. Men who go
directly from high school into engineering curriculums never do perfect
those basics. It warms ner heart to hear many consulting engineering exec-
utives tell her that their firms desperately need someone like her. What they
are admitting is that no man on their staffs is capable of transferring his
ideas into meaningful documments which can be understood by other engineers,
lawvers, CPA's and the ever-present public «<ritics.

A final cor fession which mav hearten an aspiring engineer struggling with
mathematics is that neither Betty nor I excelled in this subject in school.
Perhaps this is because at the time we could gee no use for purs mathematics
and were not motivated bv abstract formulae. TFor this reason we are eteru-
allyv grateful io electronic slide-rule calculators and computers, as we are
frequently called s " to prepare profit-and-loss statements, prodnction cost
ratios, materials _ .ances, and so fortl We have also learned that mathe-
maties provides a good deal of satisfaction when it is applied to real situations,

artcularly when the results show a profit or confirm a theory.

Although militant women's liberationists r:ayv objeci, it is still necessarv
or a hudding woman engineer, or non- ergineer, to work harder than her male
ceunterpari. Therefere, unless vou warnt ¢ “female spook who sits
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inside the door, ' the toxen ermzlovee who proves that the firm does not dis-
criminale, wo urge wou to consider developing a second or third zrea of Spe-
cialization, whether it bo histery of art, English, bioclogy. economics,or
ign. These additional skills will distinguish vou frem other staff
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layout, participation in pollution control seminars, trade shows, field demon-
strations, and liaison with the Federal Environmental Protection Agency and
consulting engineers,

She received her BA degree at Sweet Briar College in 1954 and did
graduate work at New York University.

She is her company's delegate to the Water anc ‘Wastewater Equipment
Llamufacturers' Association (WWEMA) and has served on the Water Pollu-
iion Control Feleration subcomnriitee on inst: umentation and control.

AMrs. Beuch has also been active on the organizing committees of the
International Association for Pollution Control (IAC) Marine Pollution Con-
trol Conference, the WWEMA Industrial Water and Pollution Conference and
Exposition, and the Engineering Foundation Conferences on Environmental
Engineering in the Food Industry (she will serve as cochairman of the 1974
conference), Combining her interests in education and pollution control, she
has presented talks and demonstrations on water pollution control in schools
and led tcurs through local sewage-treatment plants, for children ranging
from pre-school to high school as well as civic groups.

Airs. Beach has written or co-authored seven technical papers on the
subject of automatic sampling, She is a member of the International Associa-
tion for Pollution Control, the National Canners Association, the Soutkeastern
Pouliry and Egg Association, the Water and Wastewater Equipment Manufac-
turers Association, and the Water Polluition Contreol Federation (New York
Water Pollution Comirol Assocization).

Betty A. Rose

Lliss Betiy A. Rose is responsible for scheduling her firm's projects and
preparing proposals and reports for industrial and municipal clHexts, Through
research into the literalure and through personal interviews, she ccmpiless
cdzata for state-of-the-art studies on rollation conirol problems, She is re-
sponsible for the firm's pubEc relations program and serves as a consalant
to cBenis in develoring their public relations programs,

She earned her BS ip Ecducalion at the Universiiv of Visconsin in 1955
and studied further at Northwestern Uaiversity, the University of Indians,
and the Graphic Aris Instituie of Chicago, She is a member of Sigma Epsilon
Sigmaza and Phi Kzppa Phi,

An active member cf the Centrzal Stazes Water PoliuHon Comrol Associa-
don, Inc,, Aliss Hose serves zas editor of ite official publdeation, WISSLLAINN
and was recexntly elected to the Public Relations Committee. As presentziion
¢di1or for the Scranion Publishking Company, Inc., 1dliss Rose wrote 2 number
4i
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of articles on polluticn control and was responsible for the final copy editing,
layout, and production of WATER AND SEWAGE WORKS, INDUSTRIAL WASTES,
and WATER AND WASTES DIGEST. She was the first woman elected to mem-
bership in the Construction Writers Association, While assistant editor of
ROADS & STREETS and RURAL & URBAN ROADS for the R. H. Donnelley
Corporation, she established a computer-operated program to speed the dis-
semination of equipment information.

At Harcourt, Brace & World, Inc., Lliss Rose initiated a2 Midwest ad~
vertising program and worked with state committees on textbook adoptions,
At Iaxemburg High School, she performed the dual function of teacher and
dramatics director,

Shie is a member of the Construction Writers Association, the Society of
Technical Writers and Publishers, the American Society of Business Press
Egitors, the Water Pollution Control Federation, the Central States Water
Pellution Control Association, and the American T-=stitwte of Chemical
Engineers, Environmental Division,
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THEY FORGOT TO TELL ME | COULDNTDO IT
Yvonne Y, Clark

Associate Professor
Department of Mechanical Engineering
Tennessee State University, Nashville, Tennessee

Miss Phillips, fellow panelists, participants, and gucsts, my iife hasn't
been overly exciting,but to me it has had its rewards.

When most girls were playing with dolls, I was troubleshooting my par-
¢nts' coal-stoker furnace. Every once in a while an oversized piece of coal
would just throw the mechanism out of gear or commission, and believe me,
when it would get cold at night--my parents appreciated my skill. I was handy
around tke house in other ways, such as replacing worn-out cords and just
keeping most things in working order, or telling them what was wrong when
things were taken out for repairs., For Christmas, I wanted an erector set
ot other nechanical toys, or models of anything that I could build from given
directions,

In high school, I ran into a temporary setback when the male instructor
in charge of mechanical drawing would niot allow a female to take his course,.
in spite of the fact that the class was not closed, I could not persuade him that
I wanted the course and that I believed I could succeed. I don't think he be-
leved that I had been reading schematics or prints and building scaled models.
He has since changed his policy on enrcilment, ! also became interested in
mechanical drawing because it would have beern helpful in an aeronautics
course in which I was enrolled. This science course was to span a Year, and
during the second semester each student had to make a successful flight of a
rubber-propelled model aercplane that was flown from the third floor to the
ground. I had a successful flight and mine was the best-looking aeroplane
model in the class. I was rezl proud of this accomplishment, Praise from
the instructor was as greatifying as the grade I received, The aeronautics
course led me {o join the loczl Civil A'r Patrol unit, which served to heighten
my interesis in z=ronaudczl engineeriag.

Ay academic progress was withow further incideni. I had tzken zll of
the regquired mathematics pizs trigonometry and selid geometry and cne Feoar
ezch of chemisiry and physics. If you nctice the lack of the '"birds and bees’
iclogy), vou are correcs:; even now, whenl go

i
Zshing T use ardficial bai:, including the worm.

AT the beginming of my senfor high-school year I beganio explore the oi-
{erings of colleges 1o which I might seek admission the follosing Sepiember.
Sarzh lauwrence, Massachusetts Institme of Technology, Ilinois Institute of
Techrology at Urtang, and Howard Urndversity are the ones that T remember,
I Toox emrance examingtions o some ang rmade visits to cthers, Zven though



I had a good B or better average in Eigh schoel, I was considered too youny
for college in the area of aeronautical cngineering.

I followed my parents! suggestion that maybe two years in a nurthern high
school would help my chances to succeed in my chosen vocation. To my dis-
may, 1 found out that Girls' Latin High School in Boston considered my south-
ern high~school diploma equivalent to their sophomore class. I enrolled with
a full scphomore schedule that Scptember and also participated in their intra-
mural activities, some of which I had not previously enjoyed. My second year
in Massachusetts, 1 attended Roxbury Memorial High School for Girls, Here
I wvas considered a post-high-school student and was able to enroll in courses
that would further strengthen my college preparation.

Two Septembers after I had received my southern segregated-high-school
diploma, dormitory residence or non-dormitory residence became a factor in
my selection of a coliege. I chose Howard University, in Washington, D, C.
Knowing that the curriculum for the first two Years for a major in aeronauti-

al engireering »as identical with the mechanical engineering curriculum, 1
agreed to transfer to Illinois Institute of Technology at Urbana at the comple-~
tion of my sophomore vear. After my sophomore year, I waried to stay at
Howard Urniversity, and since my parents made the n.srake of not saying it
couldn't be done, 1did it! I received my baccalaureate degree from Howard
Uriversity,

X Howard I was the only girl in the Ergireering School
and this had its draubacks, I couldn't study in the bui. “rg affer dark cue to
& dormitory ruling znd it appeared to me that I was callad on evervday to re-

te in class, So from: the frst quarter I knew I had to have my komework

finished for every class periccd. This was .. handicap i* in the erd paid off,
Aafer a couple of years I moved inio a girl Y Hormitor sii-campus so that 1
could study at night in the engineering bu’lling,

mnoors,  In
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Between December and March of the next year, I became aware of my
parems' apprehensions.  They were beginning to question my chances of se-
curing errployment in my field with the double ‘handicap of race and sex. A
Negro girl trying to find a job as a mechanical engineer was unheard of., I
filled out the necessary government and other application foris and mailed
them to installations and companies in the northeastern area of the United
States. Finally I received a favorable reply from Frankford Arsenal, Gage
i.aboratory, in Philadelphia,

I was pleased with my first job as an engineer. Itook my instructions
straight from my supermisor and was classified as a Gage Design Engineer.,
AZter six moenths, I gpplied for a GS-7 classification and was told there were
no openings,

During this time, I ran into a problem that 1 didn't know how to handle.
Tly oevertme was cut out because my check was as large as the fellows in
ziy section «ho had worxed up through ranks, and 1 had come in with a degree
and o experience, They told cur supervisor that if their demands were not
et his schedules would not be completed on time. v overtime was reduced
hut nevertheless the schedules were met and I now had time to see Philadelphia.

T reCetved an offer from RCA-Camder, New Jersey, in October, for a

1 C R r. After turrdng in my twwo-week notice to
stryv. @ was one of a rnew group of trainees
x-month training program, which would
groups. My last rotation became myv
vision, Harrison, New Jersev., Once
except for the secretary, I was quite
echaniczl equirment design engineer on

o ST

PSSP Y
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situation, With my usual enthusiasm, I began my new adventure and added a
new dimension to my work experience. A big plusis seeing a freshman ma-
ture and become a productive individual in his chosen vocation.

After two years our engineering school went on a nine-month calendar,
with faculty free during the summer months to obtzin other experience and in-
come, inindustry or government, Once again I ran into a job problem, and
I think I can say in all honesty, in the South it was the problem of race. On
this job hunt, Iwas more selective with my geograpiical locations because 1
was trying 1o stay near home. The only favorable offer I received was from
tiie first installation that had hired me as a new graduate, Frankford Arscnal

1 worked four summers in their Pittman-Dunn l.aboratory as a general
crdnance design engincer (mechanical). During my summer employments,
I have been quite fortunate to get room and board with families, so as io cu:

Cowa on Iy 1m: expenses, Since I v as a female, I couldn't get the {ax break of
:‘.‘.:—;i:‘* nining t+ o homes, as my male colleagues could.

of 1962, 1 accepted an offer to work at Redstone Arsenal,
iunisvaile, Algbama. This meart I could come horns on week-ends as op-
n tting home at all, 1 found out here that the personnel office had
their homework regarding me. ‘\1" previous employers had been
bod Thew T handled myself in all-male and, or irucgrated situations.
Ay first assigment was with the Dynamic Analysis Group. I enjoyved my
; ¥ much, even though some of Lhe problems a mathematics major with
a master's would have found difficult. Needless to say, I studied at night for
the next cay’'s work, On this zssignment, I wrete a technical publication that
in the library of Congress. For the next three summers, I en-
v family on week-ends and worked on the Reservation with the Ground
Support Group and the George C. llarshall Space Flight Center (NASA)in th
Alszbamasz, I met professionzls who had not worked a.nh
s

ey a2 fex -cJ

Iinterrupied my summer governmeamnt emplovment when 1 accepted z fel-
lowshiz with the University of Housteon that was cosponsored by ASELE-NASA,
Here I treoadensd my experience with seminar-ivpe classwerk at the Univer-
sitv of Holsicn and engineering work at the llznned Spacecraft Center.

L.y 2st summer away from home vwas with the Westinghouse EleciTic
Corporzden, Defense and Space Cemter, a Bakhimore., This was the firs:

zssignment where I was concerned with software (peorle) rather than hard-
eguipmeni) as 2 member of an interdisciplinarian team™ of engineers
=3 : th a new effort under a llodel
brief experiencs that =erve!

o kardware to scitwarc,

1 sciemtisis. We wers m\‘o-‘ced i1
ool 2




Tn 1970, Tennessee State University received a Kellogg Grant for faculty
improvement, I received permission and financial aid to pursue the Master
of Science degree at Vanderbilt University on the Engineering Management
Program, in the Mechanical Engineering Department. This two-year progiram
has a vear's internship sandwiched between two semesters on campus, plus
a thesis, The participants usually are engineers “with cxperience or a n>w
te engineer with cooperative education experience,

gradug

Againl ran into a job (internsnip) problem. Industry was in an econcmic
recession, and I could not leave Nashville because of my three-year-cid daugh-

ter.

After mary interviews, in December, 1 received an offer to come to work
in January {from the Nashville Glass Plant - Ford Motor Company. At this
wacation, T had a completely new experience as Research Consultant; that is,
worring in a2 production plant but invoived with a construction area. 1 was
“~d's (Nashville) first female engineer who happend to be black. As usual

re was concern: will she fit 1in?" - "will the fellows accept her ?'' - "how
+'ill she fare in the plant area with the hourly workers?' 1 was also the first
female to work regularly in the plamt area, and this caused more concern
curing the rebuilding and construction of a loat giass furnace., I wore my
lzckxs and shop ceat, with my hair under my hard hec (I hac hats of three
fferent colors) and went right along with my assignmeris, One cay a worker
rade areguest: would 1 please wear my earrings when I was in the plant so

t 1

'3 (L on
[N

3

ikat T could be recognized at a distarce” I thanked him for his suggestion
because I knew that shop talk at times should not {al: on feminine ears,

QOrnce zgain I feli I kad shown that z fermzle engineer can get a job done
arnd meet a predetermined schecule,

iaving comipleted the internship successiully and apperextly with flving

-~ - - -
colors zecording 1o Ford s Incdustricl Schedule, 1 returned to the classroom
1o finish the reguiremenis for the degree. I izs the first female to cemplete
tnis graduate progran,

For mv nexy summer emzloyment, I hope that 1 w1l be gble to worx using
mw o engineering management schooling and myv indusiry experience, wwithin
commuting distance of oy fzmilv,

A s oof credits of the inddvidusls that had {aith in me and my czpadili-
ics rnoed not Le acknoledged at this iime; however, 1 would ZXe to indicate
10 all of those +ho neglieced 10 1ell me it couldw’t T2 done, & sincsre thank oz
10 cach and every tne, for 1 did i

U
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Yvorne Y., Clark

Yvonne Young Clark, P. E.,is the first woman in the history of Howard
University, Washington, D,C., to receive a Bachelor of Science degree in
Mechanical Engineering, She was the first woman to graduate from the Engi-
neering Management Program at Vanderbilt University, Nashville, Tennessce,
where she earned her Master of Science degree,.

She was the engineer who at Frankford Arsenal Pittman-Dunn l.aboratory
11 Philadelphia solved the cold-weather :amnmiing condition of a cortain ballistic
weapon which had stumped male conorkers, At the National Acronautics and
Space Adminsstration's George C. Marshall Space Flight Center. Huntsville.
Alabania. she helved check out the Saturn rocket booster that teday 1s man’'s

Yy
ticket 1o the oo,

~he was the Zirst female engineer at tas Nashville Glass Plant. Ford
Lintor Company.,

Tre Iirst woman Associate Professor of JMedhanical Engineering in

Temnessee, she is 3 senior member and an elected member of the Executive
Commitiee of the Society of Women Engineers. and a member o the American
Soctety Ior Ensineering Education. the National Soctety of Professional Engi-
icers. the Tennessec Society of Professicnal Engineers (Chapt>r Director

for 1HU3-70740, the American Society of Mechanical Engincers. the National
Technical Association. the Tennesses EZucation Association, the Americzan
Lasooiation of Lnwersity Profezsors. and Order of the Encineer.,

.-
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STUMBLING INTO ELECTRICAL ENGINEERING
Mildred S, Dresselhaus

Associate Department Head, Electrical Science and Engineering

Electrical Engincering Department and Center for Materials Science and Enginecring

Massachusetts Institute of Technology, Cambridge, Massachusetts

[t was my fotune to have Hved through a most exciting era in science

ard teennology and to have had the opportunity to participate in the action. In
thas presentation I will tell a little about my rackground, how it happerned that
Y

tbecame ar engineer, and then comment on my professional lfe and work., I
mives planned to become an engineer,  1didn't really leam what engineers do
2til I was well alorg in high school, Infact, it was not until I vas » ¢ll es-

Ml
tahlshes in a career in science (solid-state phvsics) that I came int
val engireering through the back door. As far os my professional ac
are concerned, I could today be equally well classified as a solid-state

el

phys-
feist or as an elecirical enginecer,
[ willnow relate how it happened that I started working in this arca. |

came from a bazckgreund of poverty and disndvantage. My parents

rents were iImmi-
2d little education. I was raised in New York Citv during the de-
s. I can remember “imes when I had only one set of clothes and
on a subsistence diet. This environment threw me irto the work
rlvage. The most difficult job I ever had in mv life was my
-3o-hing @ mentaliv retarded child to read and write. [ was 11 vears

b, which involved three hours of work per dav,

o

eX. 7or 32¢ pav per week. As Igotolder, I worked ir faciories

v-tvpe work.  Worsing conditions were difficult and the pav was
% great dezl from these work experiences. I came to realize

e *hat an .

e
n education was imperative ‘0 overcome riv povertv situ-
ic e

oped & strong moetivation to succesd

v time effectivelv.
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aviilable to ‘me -- Hunter College High School, a special school for talented
girls in the Greater New York area. No girl from my junior high school had
¢ver passed the entrance exam and the teachers laughed at me for even think-
ing of applving. ! never worried too much about what people said, and, if
anvithing, discouragement from well-meaning people always left me with in-
creased determination te succeed in thinge that were supposed to lie bevond me.
At any rate, between school, myv job, and 1ausic school, I found hits of time
bere and there {or study . Without reallv knowing what I was doing, 1 preparcd
myvsel? for the entrance exam completely on my own. In passing the exam, I
coetiteved a perfect score on *he mathematics portion, an accomplishment which
reant a great deal for my self-confidenes .

Abv fives few monthe &t Honter Uish were an uphill strugele  since T had to

O Te e et i of voiee O schoeling., However, it was nos long
Delvre Twas o thie tov groun of v Jlasso Before the end of myv first vear at
unter s Tuas clearie g hic=lv respected math-seience student .

Sl hiigh-schaol davs were tappr zavs. Tloved the intellectual stimula-
trom o7 thie wonder? land was comgletely happy doing my daily routine --

€ oo me feob, musgic s choel. T zave ro serious thought to a prefessional
: Imy o very modsst circumstances, the school guidance coun-
solor offercd e no careen counseling, ror did I seek such counseling. It was
i R ] cssed from Hunter High Scheol to Hunter Colleze.
2 tomajor in sicmentarv-school teaching, and to me,

e Hureer Colleze, I oolars
STLOe mmmel s geemed o be a rezlistie and rewardine gozl in dife.

LIS

o than slementary-
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rewarding experience both professionally and socially. T used this vear to
overcome some inadequacies In preparation and to learn what science was
all about. I found that I could compete successfully with the very alented
students at Cambridge. Being an American helped greatly with the social
cide of life; my strong liberal arts background and myv extensive musical
education disguised mv humble background, which would otherwise have been
a serious obstacle in the cliss-conscious England of the carly 1950's,

From Cambridge, England I went to Cambridge, Massachusetts to study
at Radcliffe College, Jnd it was here that I completed most of myv graduate
course work in physics. This was an exciting time in the Harvard Physies
Department. My arrival followed shortly after Professor Schwinger's majior
breakthrough in quantum clectrodyvnamics, for which he late - received the
Acbel Prize in phveics During myv first term at Radcliffe, Professor Purcell
was awarded the Nobel Prize for his pioneering work in nuclear magnetic reso-
nance. Solid-state ph\-:icq was also beginning to emerge at that time as a
discipline. In 1947 the ‘rancistor was discovered, ushering in an age of semi-
conductor technology.

After vompleting the reguirements for the Al degree 1 left Radcliffe, for
purelv personal r- 1sons,to continue with my graduate education at the Uni-

versity of Chicago.

At the University of Chicazgo, 1 developed a great deal of professional in-
dependence and self-confidence because of their emphasis on individual and
InZependen: thesis research. Although myv thesis advisor was totally unsvm-
careers for women, this had very little effect on me because
Xk pretty much on my own, with essentially nc help from
: t particularly a matter of planning: it just happened that wav.
started working on & troclem in the high-frequency behavicr of a supercon-
tor 1n 2 magnetic fdeld, with a visiting professor from the Cavendish Lab-
ratory ir England, and there were no: many people avound Chiczgo who ccould
provide ma with much help.

"J 3!
r-O- .’




Letter opportunities than I did, but I could es sentially choose what I wanted to
lo. 1ldecided, for personal reasons, to go to Cornell University as a National
Science Fourdation postdoctoral fellow. It was at this time that I married
Gene Dressclhaus, a theoretical solid- state physicist who was a junior facultv
member at Cornell. During the two years at Cornell I did some research and
undergraduate teaching in the Physics Department, but my performance was
not in any way outstanding. During that period my first child arrived. I was,
in part, learning how to manage a family and career, and I never did get things
organized particularly well. Because of nepotism rules, it was clcar that my
husbhand and I both didn't have a promising professional future at Cornell, so
we decided to go to a place where we could both get good jobs and do rescarch
work together,

We found an opportunity at the Massachusetts Institute of Technology L.in-
coln Laboratory. My seven years at I.incoln I.aboratory proved to be the most
productive years of my research carcer. The research facilities here were
excellent, and I was given a great deal of encouragement and support. At this
time I was still classified as a solid-state physicist. My years at l.incoln
L.aboratory were the years when the child:: r were coming thick and fast (my
four children came in less than five years). By work on a number of rescarch
problems with my husband, the mechanics of running an active research career
and a home were easily solved. Dr. Benjamin l.ax, who headed the Solid State
Division at Lincoln Laboratory, had an ¢nlightened view toward women scicen-
tists and was very proud to have both Laura Roth and me in his research group.

Some of my rescarch activities brought me to the M.I. T. campus and to the
National Magnet L.aboratory. As a result of this interaction with the solid state
research groups on campus I was offered, in 1267, a visiting professorship in
the Electrical Engineering Department under the auspices of the Abby Rocke-
feller Mauzé Chair, I would considerthis the time when I entered the engineer-
ing field. My appointment as a visiting professor allowed me to try out the life
of a professor for a year in order to see what it was like. I was fortunate in
having an active research program in progress at M. 1. T.; this gave me some
time to do other things. There scemed to be a need for a more comprehensive
solid-state graduate course and I began to teach such a course in the Ele :trical
Engineering Department. I scnsed a need for an interdepartmental student re-
search seminar in the solid-state area and organized that, too. I got lots of
student support and cnthusiasm for these efforts. In addition, I ran a little
discussion group for women students which addressed itself to problems faced
by career women.

I really loved this year at M. 1.T., and I suppose that my enthusiasm at-
tracted the attention of come of the important people in the Electrical Engi-
neering Department, And so it happened that the Electrical Engincering De-
partment did offer ine a permanent professorship when the visiting appoii:tment
expired. I served in this capacity for three and a half years (1968-1972),

after w' . - time I was appointed an associate department head, in the FElece-
trical Science and Engineering part of the department. This represents a
)
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significant administraiive commitment Lecause the deriartment has about 100
facvlty members and 1107 students.

During my stay at M. 1.T. I hav.: been involved with the normal activities
of a prefessor in the Engincering School. " have been active in teaching gradu-
ate ond undergraduate courses. I hav. supervised theses of PhD, EE, MS, and
BS candidates. Our cesearch giroup has heen deeply involved in studies of the
electronic properties of solids, with particular reference to optical and mag-
neto-optical propert«s of semiconductors, semimetals, and metals. In these
activities, 1 have interacied almost exclusively with men. Ihave not found my
sex to be an obstacle in getting any particular job done. In a first encounter
[ am sometimes ot taken seriously, but it soon becomes clear that I am a pro-
fessional and mean business. It may be th . I have encountered discriminatory
practices during my professional carcer, but I was not aware of it, Whether it
is true or not, I have always felt that being a2 woman benefited my professional
career. [ have always received a good deal of professional attention and rec-
ognition.

It 1s also of some significance to disruss my professional activities ‘n
the cause of women. From the beginning, I have been invelved with inform:l
counscling of wonien students. I have worked for a numnber of vears with t! ¢
Undergraduate Admissions office to increase the number of women students
at 3LLT. It is our experience that our women students tend to study science
and engineering courses in the same proportion as our men students. There-
fore, the increase in the number of wonien students from about 6 percent when
I came to M.I.T. to 15 perzent in this vear's freshman class represents a
major incredse in the pool of women in science and engincering.

Two vears ago, I worked with a group of students and a staff on a study of
the Role of Women Students at M.I.T. A number of reforms followed which
ha*- had a big impact on the lives of women students there. I have also been
invoived in starting the Women's Forum, a weekly discussion group on women's
issues, attended by women who work and study at M.I.T. This group has been
instrumental in bringing about many improvements in working conditions for
women staff members and employees We Lave started an open-house meeting
for prospective engineering <tudents, mainly addressed to freshmen; this was
very successful and we hope to rontinue this program in future years. We have
also had a Cacveers Day program for high-school students within 200 miles of
MULT., sponsored by the Admissions Office and the Women's Student Associa-
tion. This program has also been extremely successful and we hope to continue
reaching high-school students and interesting them in science and engincering.

In closing, I must acknowledge the continued help, support, and encourage-
ment from a loving husband and four wonderful children. My husband has always
been interested in furthering my career. With his help and a faithful baby-sitter
who has worked with us lovingly for 12 years, our household has been managed
happily. Our children take an interest in both mother's and father's work and
are quite fascinated by all the interesting house guests and foreign travel that
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are by-products of our carcers. Qur children have been given a great deal
of independence and responsibility at an early age and are the better for it.

I would assert that it is possible to provide loving care to a family while car-
rying out an active professional career.

Aildred S, Dres-clhaus

Mildred S, Dresselhaus is Associate Department Head in Electrical Sci-
ence and Engincerirs, of the Electrical Engineering Department, and a mems-
ber of the Center . Materials Science and Engineering, at the Massachusetts
Institute of Technolegy. She is also associated with the Francis Bitter National
Magnet l.aboratory there, where most of the cxperimental work of her group
is carried out. She has been active in the study of the electronic properties
of solids, optical and magncto-optical properties of solids, transport proper-
tics at high magnetic fields, clectronic energy bands, semimetals, semicon-
ductors, magnetic semiconductors, and microwave propesties of superconduc-
tors in 2 magnetic field,

She received her AR at lunter College in 1951 and was a Fulbright fellow
at Newnham College, Cambridge University (England) in 1952; received her
AM at Radcliffe College in 1953 and her I'hD at the University of Chicago in
1958; she was a Bell Laboratories fellow at Chicago in 1956-57 and a National
sScilence lFoundation postdoctoral fellow at Cornell University from 1958 to
1660,

Her first association with the Massachusetts Institute of Technology was
as a staff rember in the Iincoln Laboratory. After seven vears there she
held the Alby Rockefeller Mauze Chair as visiting professcr in the Massa-
whusetts Institute of Technology Electrical Engincering Department in 1467,
and joined the department in 1963. She has been a visiting professor in phyvsics
at the University of Campinas (Brazil), at the Technion, Israel Institute of
Technology (Israel), and at Aovama Gakuin University and Nihon University
(Japan) during the summers of 1971, 1972, and 1973, respectively.

Mrs. Dresselhaus is a Fellow of the American Physical Society, a senior
member of the Institute of Electrical and Electronics Engineers, a consultant
to the National Science Foundation Materials Science Program, and a niember
of the National Academy of Sciences Solid State Sciences Advisory Panel. She
recewved the Hunter College Hall of Fame Alumni Award in 1972 and the Rad-
cliffe College Annual Alumnae Award in 1973,

Married and the mother of four chilaren. Mrs. Dresselhaus in private
life is active in the music field.



MY CAREER AS A HEAT TRANSFER ENGINEER
Nancy D, Fitzroy

Manager - Heat Transfer Consulting
Research and Development Ceater
General Electric Company, Schenectady, New York

HOW I STARTED IN ENGINEERING

I first started thinking about e¢ngincering studies when I was a senior in
high school. 1 deliberately avoid the word ''career"” when referring to that
poirt in time because it never occurred to me that I might start work at the
finish of school (which at the time of my graduation was the bachelor's level
for most engincering students) or that I would continue to work until the pres-
ent time. 1 won't belabor that point, because I believe that the social pres-
surcs that dictated that '"ladies do not work'' are no longer valid., Anyhow,
there I was nearing the end of my senior year in high school and I had not yet
applicd to any college for entrance, nor, indeed, was I interested in spending
four years studying Lnglish, as most of the other young ladies in my college-
preparatory course were planning to do, As you might expect, my father and
a friend of his, who was vice-principal of my high school, had a "talk' with me,

The discussion went down the usual route of teaching, nursing, mathe-
matic, (oo that I could teach, of course), et cetera, Finally Mr, Goodwin
(my vice-principal) said, '"llave you considered engineering?'' At first 1
thought he was being facetious; then we realized he was serious and it was
vworth further thought, My eldest brother was an engineer and my father a
building contractor, so I had someone to talk to about what enginecering was
all about. I do not remember any comments from two elder sisters and an-
ther elder brother, 1 only have the impression that they were not surprised
by my choice of engincering,

The next step was to find a school which had a good engineering curricu-
lum, Mother wanted me to go to a girls' school. To scek advice, I wrote to
the two schools which had reputations as being the best engineering schools
in the cast (M.I. T., R, P.1,), albeit they were men's schools (or so we
thought!), .0 and behold, they both sent back applications for enrollment,
with no mention of any other engincering schools., 1 filled out the forms and
returned the applications (a bit tonguc-in-cheek). They both accepted me for
enrollment,

My choice of a branch of enginecring was based on my idea of where it
was most likely that girls would be accepted in the work force and on the
basis of my strengths in high school, viz., mathematics and chemistry, 1
had not had the opportunity to study physics or drafting in high school. 1
wish I had had physics, It wasn't until much later that I found out how much
fun understanding the physical principles underlying things can be,
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I think that all branches of engincering offer employment opportunities
for women today. Where once civil engincering was the last place for a woman
to look, today I think she would find almost limitless opportunities, with the
current emphasis on the control of our envi ronment,

The actual completion of the course work for a bachelor's degree in chem-
ical engincering poses the fewest difficulties for a girl. The students don't
s¢em to mind your being there, For the most part the professors don't mind
cither, except for one or two of the old school who resent their classes being
"disrupted' by the presence of a female, The only concrete objection which I
heard was that it cramped their style in joke telling. I hope that wasn't their
total basis for rapport with their students. The curriculum was carefully
scheduled, with few electives, so there was not much decision-making re-
quired on the part of the student in that area, Study partners were nonexist-
ent, because I lived off campus (in a well-chaperoned private residence). In
my senior year, we girls were able to convince the president to make a pri-
vate house available for girl students, although I remained in the same resi-
dence for all four years,

GETTING THE FIRST JOB

Getting the first jobis the big hurdle, You can prove yoursclf after you
arce there, but how to get there? Jobs were scarce when I graduated; scarce
for men, particularly so for girls, I wa: ot able to convince anyone that I
was scrious about staying in an engineering job for a least five years., I was
told that the norm for girls was two years and that in a professional job it
takes at least three years before anyone is worth his salt. Somchow, those
two numbers came out negative, I was hired by a large corporation as an
engineering assistant, to perform engineering calculations,  Actually I did
Junior-cngineer-type work, In two years, when some really exciting work
on guided missiles came up in anothe r department of our company, I applied
for a job doing thermodynamic analysis of the alcohol and lignid-oxygen tanks
of the missile during flight, Again, I met the same impasse. If you can do
engineering work, why aren's you being treated as an engincer now ” My pro-
spective employer gave me a written test! I was terrified, and somewhat
lacking in confidence because of ry previous experience, I must have passed
the test, because I was offered r“wployment in the new location, but still as
an engineering assistant, I fell  was better tobe on a job where "the action
is," in spite of the same positic: level, so Itook it. In six months' time, 1
received word that since 1 was doing the same caliber of work as the other
engineers I would henceforth have the title of development engineer, ond 1
was given a raise in salary, too.

Since that time, things have gone relatively smoothly, 1 have continued
to be employed by the General Electric Company, I have continued to do very
speeialized technical work, consulting in the field of heat transfer. The fun
in my job comes from the variety of prospective products which I work on --
ceverything from space satellites to new kitchen appliances,
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Working with all-nmale engineers seems to pose no more problems than
it did in school Engineers in gencral are some of the most even-tempered,
steadiest people whom I have met, They treat you accerding to the caliber
of engineer you are, But may I add that for a girl it helps to be just a little
better than average,

As for discrimination, 1 was treated fairly within the context of what was
deemed fair at the time., Ididn't make as much as the other (male) engineers,
but I did make a whale of a lot more than any girl I knew (although I admit
that none of my contemporaries continued to work for long). I do think that
salaries for women engineers everywhere will soon be on a par with male
engineers of the same caliber and productiveness., In fact, starting salaries
for women engineers, in many cases, now exceed those for males,

WHAT ENGINEERS DO

The first question I am usually asked is "What do engincers do?" They
invent, design, and manufacture nearly every article we use in our daily lives
from the clothes we wear to the satellites which permit us to get the news live
while it's happening throughout the world, We also build all those things you
didn't know you couldn't do without -~ the clectric toothbrush, self-cleaning
ovens, ice makers and automatic defrost for refrigerators, permanent-press
fabrics, Teflon pots and pans, cordless appliances, electric light dimmers,
air conditioners,

The example 1 like best, being a helicopter pilot, is the fact that although
the initial concept of the helicopter was devised by Leonardo da Vinci, close
to 400 years elapsed beforc a practical, flying helicopter was designed by
Igor Sikorsky, simply because of the lack of design technology and of engi-
neers to earry out l.eonardo's ideas. All disciplines of engineering are rep-
resented in the helicopter: mechanical drives, electrical control system, en-
gine design and combustion processes, and in more sophisticated flying ma-
chines, computers that take primary navigational information and provide
flight commands and courses,

Another example which might interest you is the house of the future: a
sealed house with odor removers, dust removers, electrostatic precipitators,
and recirculating wastewater systems. In other words, it is a controlled,
totally self-contained environment,

WHAT 1 DO AS A HEAT TRANSFER ENGINEER:
A REPRESENTATIVE P

A typical problem requires teamwork among several engincers with spe-
cialties in different technical areas. For example, 1 am part of a team work-
ing on the development of a high-temperature motor.
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Why a high-temperature motor? Conventional motors familiar to most
of us are designed to run in air at normal temperatures; that is, at temper-
atures encountered in a house (70° F) or those found outdoors in Phoenix, Ar-
izona (110°F). The air that surrounds the motors is the coolant which keeps
the motor from "running hot. " Now, suppose a motor is needed shich will
operate in an environment where the air temperatu:e available for cooling
Is very hot and where the surrounding surlfaces are even hotter; for example,
in o steel mill near the furnaces, where the nearby stecl temperatures are
as high as 15007 F, or in a power generation facility.

Why does it matter if the motor temperaturcs will be significantly highcer
than in normal operation? One of the criteria for selection of materials used
in the clectrical insulation used to insulate the coils in motors is the operat-
ing temperature, Conventional electrical-instlation materials are limited
to temperatures below 400° F, Some special insuiaticns can be used at tem-
peratures to 430’ F. These materials are limited in semperature because
they are organic materials and they will "burn up" and the motor will short
out (fail) if the temperature is too high, Therefore, if we need a motor which
will run at higher temperatures, a special morganic ‘nsuiation will have to
be developed,  This is the job of the ceramics vngincer or ceramist, He,
too, will impose temperature limitaticns on the design because there will be
a temperature above which his special insulation will not operate properly
without deterioration of the electrical characteristics, although it won't actu-
ally "burn up. " This temperature limitation will be miuch higher (ki tor
conventional insulatiuns.

How do you « »4 & mvotor? The air surcounding the motor is blown over
1t or circulated tarcagin it Sometimes the gurrounding walls are cooler, and
the motor thermally radiates to the cooler surroundings., The surroundings
may he hotter than the motor, and thermal radiation shic Wing v1ill be needed
to minimize the incoming radiation. In addition to providing shielding for
radiation protection from surfaces at higher temperatures, or providing
fans to blow air, thermal analyses are made of the interior of the motor,
namely in the coils, with their electrical insulation, and the steel laminations.

There may be other materials in the motor which will also have their
own temperature limitations; for exampie, copper or aluminum wire oxidizes
or loses strength if it becomes toe hot,  Heat-transfer calculations are made
with a slide rule at first to "rough out' the design; when the geometry lavout
becomes more nearly final, a computer is used to predict the operating tem-
peratures throughout the motor and to help to pinpoint areas where design
changes can be made to give better heat 1ransfer and, hence, lower temper-
atures. This is the job of the thermal (heat-transfer) enginecr,

The electromagnetics (EM) engineer, also, can help the thermal engi-
neer to reduce temperatures, it's he who decides on the number of turns of
wire in the coil and their placement, and the amount or location of the steel



in the laminations (cerel), It isthese parts which generate the heatand are re-
sponsible for the need for cooling. By judicious arrangement of coils and
core, he can help to minimize the generated heat which the thermal engineer
will have to dissipate and can provide low thermal resistance paths from the
interior of the motor to the surface so that the heat gencrated in the interior
can be removed,

These three engineers are the development part of the engineering team:
the ceramics engineer, the thermal engineer, and the electromagnetics en-
gincer,  They must work together to make "trade-offs' which will give the
best overall operation. In this stage of developnent, the work of these en-
gineers is entirely analytical; that is, their expertise in their related fields
is used to perform computer-aided calculations to predict whether such a
design would operate as desired, both clectrically and thermally.

The next stage is to make tests in the laboratory to determine whether
the motor will perform as predicted in the calculations. A "prototype’ motor
is buiil in the development shop according to special design specifications
arrived at from the analyses mentioned above.

A motor is then built and instrumented both electrically and thermally
to confirm the temperatures shown by the thermal analysis. The instrumen-
tation itself may not be simp.e. If the motor is very compact to keep it small
enough to fit in a confined space, there may be very little space available to
insert within the motor the numerous wires (thermocouples and magnetom-
cters) which are necessary to obtain the required readings. Again a trade-
off must be made betwecen the number of thermocouples and magnetometers
and the space available in the motor while still making certain that it is pos-
sible to take ¢nough readings so that a successful design is assured.

The challenge comes in using one's ingenuity, combined with that of oth-
ers on the team, to develop a workable design which will operate at condi-
tions that are beyond the limitations of current practice in that area of design.

COMBINING WORK AND MARRIAGE

Combining work and marriage, for me, has not been difficult, for two
reasons. One is that we have no children, and two is that 1 have, since mar-
riage, had outside help with the housework and laundry and my husband has
had help with yard and grounds maintenance., We have therefore had time to
devote to things we liked to do together, like building our house single (two)
handed without the help of arch'‘vcts, contractors, carpenters, and masons.
I have always enjoyed cooking, and my husband is now taking it up. He's the
fish chef. 1 encourage fish seven days a week! 1 used to make most of my
clothes, including suits and coats, and have made sails for a small sailing
pram and have kept the sails for our Starboat in shape. We still have time
to do things together, We both like to travel and take occasional trips in our
twin-engine airplare. 1 continue to fly helicopters on occasion, too.
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I feel that a married woman engineer should have hired help vi+: e
houschold chores, The amount of money it takes from her salary wili even-
tually be more than repaid by the promotions which come with being a good,
competent engineer,  In the meantime, the reward is that of personal satis-
faction that comes with the work., Extra time must be devoted to the Jjob oc-
casionally (and sometimes frequently), as is required of all professionals,

ONIE FINAL BIT OF ADVICE

A young woman should not expect lots of glamour and boys, because
that is not the way itis, ['m a hard-working engineer, but it took something
silly like flying the helicopter to get invited to the White House for tea,
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S e and Missile Systems Orpganization
"R Aldr Foree Svsterrs Command, [os Angeles Air Foree Station, California

Good Llorring. | am delighted to have been asked to participate in this
conference and high's flettered to have been asked to give @ role-model pre-
sentation. Particuls v when § consider the caliber of engineering talent
represented on the stuge this morning -- and that in the audience. As awrat-
ter of fact, aflter the prescntations we've heard so far, 1 feel like Tommy Man-
ville's tenth wite must have: T know what I'm cxpected to do -- T just don't
know how to n ike it ‘nteresting ana different.

It is best to start, I think, with the most important fuctors which have
shaped my | fe and career and then briefly review some of the highlights of
that careor.

First and certainly the most important, of the three influencing factors
of iy life is the fact that I am an only child and that I have pretty special
parents

As I grew up, I was never assigned a restrictive sex role, never told
‘vou can't do that bcrause vou're a little girl.'" Except, perhaps, the time
I blacked a little boy's ¢ve on the football field and my mother explained that
that really wasn't very ladvlike. 1 had both dolls and guns, crector sets along
with cooking sets, doll houses and tov microscopes. In other words, I was
not conditioned to accept limitations in my career cheices simply because 1
am a woman,

Additionally, it was taken for granted as I grew up that 1 would go to col-
lege and have some sort of career objective, in addition to a prcecbable role as
wifo aad mother. When I did make my career choices, first in engincering
and later in the military, T received full support from my pavrents. I have
to admit, however, that my mother wasn't overjoyed about my joining the Air
Force. Fortunately, she later became one of our most enthusiastic recruiters.

The sccond most important element that influenced my carcer decisions
was the fact that peer approval or disapproval was not as important to me as
it appears tn be for most voung people. And I'm not sure I know why that
should have keer; perhaps becauste we moved so much as I was growing up.
My father's oil-business carcer toox us from Oklahome to Texas, Kansas,
Ilinois, and Kentucky., All in all, T attended 19 schoels and lived in some
60 houses hefore I went to college. Of necessity, I became pretty independent
and self-assared. But whatever the reason, I rather liked being a "maverick, ™
and my decision to become an aeronautical engineer in myv sophoniore vear of
high school fitted that pattern,

Aruitoxt provided by Eic:



The decision to join the Air Force was another matter entirely. It was
simply @ matter of point in time, as I shall explain later. I have to list then,
as the third influencing factor in my life, that particular part, of the 20th
Century in whict I have lived. Pearl Harbor occurred my freshman year in
high school and World War II was over im mediately following my graduation
from high school.

I'm sure that all of you who are old enough to remember World War 1 are
aware, but I doubt that our younger friends are, of the dynamic changes in at-
titudes toward the employment of women that came about as a result of that
war. During our 1971 conference here, John Parrish told us, "Changes in
the status of women and in the relations between the sexes tend to occur when
they suit the nceeds of the society, which often means when they suit the neceds
of men, The traditional view of wemen's role is always shelved for the dura-
tion of awar, during which women are praised for leaving their homes and
holding down a 'man's job' while men are in the mi litary services., At the
end of both world wars, fewer women returned home totraditional lives than
had left thei - homes at the beginning of hostilities. A taste of independence
and active engagement in the work of the world can have a heady quality to it,

"Overwhelming manpower requirements during the 1940 to 1945 time peri-
od coupicd with extraordinary technological advancements produced a demand
for enginecrs that could not be met by men alone. Women math and science
majors found themselves courted by both industry and government. \any
found themselves engineers-in-training, while others were enrolled in con -
prehensive, accelerated courses in almost every engincering discipline. "

After *he war, hundreds of younag women -- and I was aone of them --
icined the returmng G and quite literally flooded the nation's engineering
schools. By 1950, there were 6314 women engineers in the United States,
as opposed to 991 in 19040, I'm sure that the influence of that period on my
life must be apparent,

As T eaid, miyv decision to hecome an acronautical engineer was made my
sophomore vear in high school. I owe a great deal to a very wonderful woman - -
my freshman algebra teacher -- for her guidance and help in arriving at that
decision. It was through her wisdom that I investigated several carcers that
would combine my love of mathematies, aptitude for art and mechanics, and
overwhelming interest in aviation,

It was at this same time that I reccived some small inkling of what it
meant to be a woman in a man's career ficld. Beecause [was a girl, T wag
not atlowed to take high-school rourses in drafting or acronautics. My choice
of colleges was dictated to some dearee by this same type of prejudiced think-
ing. I found that most schools offering a good curriculum in aeronautical
cngineoering were not open to womien in 1945, A notable exception, ind one
that prompted me eventually to travel from Owensboro, Kentucky, to Los
Angeles, was the University of Southern California.
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T e trip was not direct. Although they supported my career choice iy
sarents decided that, as a woman, I would need some balance that would not
be provided in a College of Engincering. I therefore spent my first two years
at a sclect girls' school in Miscouri, where, incidentally, 1 had a ball!

From one extreme to another, I left Missouri to enter SC at the height
of the post World War II GIinflux. The 1947 enrollment of the School of
Engineering was 3000 students, eight of whom were rumored to be women'!

[ say rumored hecause in my three years at SC I never had another woman in
any of my engineering classes -- and, as a matter of fact, I only met one
other girl foelhcarted ernough to brave the engineering campus! She, by the
way, went on to become the first woman to carn her Master's in acronautical
engineering at SC.

I was privileged in 1963 to attend the National Conference on Women in
Engineering sponsored by $C's School of Engincering. It was gratifying to
see that in 13 vears progress had indeed been made in tearing down the bar-
riers to women in this ficld. For I discovered, in 1947, that although the
University of Southern California allowed wormen to register in engineering,
the Dean of Fnginecering and most of the professors didn't go along with the
idea.  Quite a few of them, and somc of my fellow students, let me know
quite emphatically that they felt that a,woman's place was in the home. It
was at this point I appreciuted my past two years of girls'-school social life,
for the next three years were jur;t"plain hard work.

My decision to join the Air Force when I graduated was a purely economic
onc and hadn't been a part of my original plans at all. This was just prior to
the Kurean War and acronautical engincers were a dime a dozen. Many of
the men who graduated a vear ahead of mie were still looking for jobs. In-
dustry wasn't about to hire a woman! 1 thought that T would join the Air Force
for a few vears, get some experience under my belt, and thus be in a better
position for a job in i=Tustry. I never dreamed that such a practical decision
would lead me to a - i ated military career.

Incidentally, myv on.» and only taste of industry cmplovment didn't leave
me with a very good impression. I had already been accepted by the Air
Force but had a six-month delay before reporting to Officer Candidate School.
I therefore took a job as a junior draftsman with a civilian firm who shall go
unnamed. I replaced a man who had been drafted, and immediately took a
$100-a=month cut in salary because I was a woman. I'm happy to hear that
this isn't happening very much any more.

l.ooking back at my early days in the Air Force, [ wonder why I thought
1t was any different. My first assipnment as an officer was not as an ongi-
neer but, of all things, as a recruiting officer, We were, of course, in the
midst of the Korean War and recruiting was an important job, but why an
engineer” T still don't know the answer, but I must admit that I don't have
any regrets (other than that | froze to death in Minnesota) for {hat assignment .
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As I have since discovered, the best technical idea in this world is onl+- as good
as you can scll to the boss.  And this can really become important if the "boss"
is the Congress of the United States. SC didn't teach sclling in engineering
school, but it was an important part of recruiting. Furthermore, where,in an
engineering job, could I have had the experience of having my own radio and
television programs, of making dozens of speeches, and of meeting some won-
derful and important pecople in show business, politics, and community affairs?

After 26 months of recruiting duty, the Air Force assig ed me to one of
our main research and development centers -- Wright-Patter~ - Air Force
Base, in Dayton, Ohio. Although my orders said I was to be assigned as an
aeronautical engineer, neither the Air Force nor myself reckoned with the
human element!  The officer in charge of making specific assignments was
a very well-meaning if misguided man  He firmly believed that all women ex-
cetled in administrative work and so assgigned me as a personnel officer in
cne of the R&D labs. But obviously the good Colonel had never read LADIES!
HOME JOURNAIL. lHe had rot learned 1o "never underestimate the power of
a woman!" He soon assigned to our lab 8 young male second licutenamt -- a
Fish and Wildlife forestry major from the University of Oregon. Not find-
ing anyv better way to use his talents, 1 trained the lieutenant as a personnal
officer and my replacement, and assizned myself as an engineer. 1I've been
one ever sincee,

M~y tour in the Reconnaissance lLaboratory at Wright-Pat was the dream
of every yvoung Air Foree cengineer.  We do not do much pure research or de-
velopment in the military,  Most of our work involves managing and monitor-
ing the work of industry. My first enginecering job -- to which lassigned my-
self -- was one of our few exceptions.  Mv work involved the design and dc-
velopment of various atmospheric sampling devices, some mounted on high-
specd aireraft and some ejected while in flight, with data being telemetered
hack to the aircraft.  Fach probe, instrument, or scunding device had a dif-
ferent purposec, but basicallv the information gathered by them was used to
predict weather conditions or to measure nuclear or radiological particles
in the atmosphere.  As a part of the design effort required, I set up and ran
myv own wind-tunnel tests and correlated results by running my own flight tests.

Being on non-crew fight status for the purpose of testing my cquipmeoent
introduced some interesting proslems dirccily attributable to my being a
woman.  None of the standard Air Force oxygen masks fit me. Thoy are alt
too wide at the bridge of the nose, causing a small stream of oxvgen to be
direc'od at each eve, The bove in the Aero medical lab finally solved th.t
one by naking me a new mask. It fitted like a glove. But, then, it should
have: I spent six hours in a plaster facial to Jet it

There was also a small problem of a parachu ¢. Generally, parachotes
are kept at a central supply ctation, where they are checked in and out before
and after missions. After my first few flights, 1 was assigned my own para-
~hute. Several six-foot, 200-pound pilots had expressed, in colorful language
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I'm sure, their irate displeasure at having to let cut all of the eight straps,
which I had carcfully pulled in so that the chute would {i* me. And I might
add that T was about 50 pounds lighter then

It was at Wrigzht-Patterson that I made my decisien to make my career
in the Air Forcee, sSeveral things influenced that decision. First of all, |
found I liked being in the milituary -- the people, the feelirg of sne big happv
family, the travel (I was making an average of one or two trips a month -- to
Washington, to California, Texgz, cote.). But most of all I liked the work
was doing and the responsibility 1 was given. And at none of the contractors
with whomn I was working did I find women in positions comparable with mince,
I'inally, although it sounds a little corny to say so, I must admit that T ¢n-
jov knowing I am doing something for my country, cven if [ don't get paid as
much as [ would in industry to do it,

I could spend hours telling yvou of iny five and a Lalf vears at Wright-Pat,
but 'l summarize by saying that two of my most interesting projects involved
the development of a high altitude, aireraft launcned, rocket-sounding device;
and the design and installation of weather reconnaissance equipn:ent on the U-2
before Gary Powers made the world awarce that we had such an airceraft,

From Wright-Patterson 1 went to Andrews Air Force Base in Washington,
D.C., where | served or the staff of General Bernard Sehriever, Commander
of the Air Force Systems Comimand. My main task there was to help in the
design and establishment of a real-time technical and management information
syvstem that would enable Gencral Scehriever to be immediately aware of the
progress and problems of the key aeronautical, space, missile, and electronic
svstems under development for the Air Foroe,

The task was a real challenge, for the problems of how to best manage
40 percent of the Air Force budget are not easy ones. For one man to he
aware of all problems and to be in a position to make final decisions concern-
ing hundreds of svstems and technical programs requires the application of
the best technieal management techniques. Tiaing for such information is
particularly critical. [ think that thosce who are in industry can especially
appreciate the problem. When the president of Wigget Company, who is a
contractor to the Aeronautical Systeinsg Division in Ohio, calls his Congress-
man aboni «ome problem in his dealings with the Air Force, it is vital that
the Air Force Svstems Commarnd in Washington also be awarce of the problem,
because all the Congressman will do is turn right around and call ihe Air
Force. it was my job to be sure w~ knew all the facts before we received
that cail.

A »r four vears in Washington, 1T was finaliv able to get back to California.
And orce more I had a challenging and exeiting job. I was a captain when 1
arrived at Space Svetems Division in L.os Angeles and a lieutenant colonel
when I returned to Washington {ive and a half vears later.  Duriag that time,
I rerved first as a project officer, later as deputy chicef of engineering, and
finally as chief of progrom control for the Gemini Target Vehicle Svstem,
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If you are at all familiar with the space program, you know that the Gemini
manned space program belornged to the National Aeronautics and Space Admini-
stration. \What most people do not realize is that the Air Force -- specifically
the Space Svstems Division -- launched over three-quarters of the nation's
civilian spacecraft and scientific satellites and actually developed many of
them for NASA.

My office was responsible for the decsign, developmient, test, and launch
of the unmanned spacecraft which was used in space by the astronauts to de-
velop the rendezvous and docking techniques whicr. have been vital to the Apollo
program. The Gemini Target was a modification of the Air Force Agena D
standard space vehicle and was boosted into space by the Air Force Atlas
standard launch vehicle. It was a fascinating program to work on, from writ-
ing the requcst for proposal through launching six vehicles into 161-nautical-
mile circular earth orbits and the world's first successful docking of two ve-
hicles in space. Not the least of its fascination was working with the astro-
nauts themselves. I was particulariy intevested in our first moon landing be-
cause Buzz Aldrin, the second man to walk on the surface of the moon, was
& fellow project oificer in the eariv davs of the Gemini program and had the
desk next to mine.

I would like to emphasize, pariicularly for our students, thut the day-to-
<42y WOrk on a program even as significant as Gemini is not glamorous or ex-
citing. rach day is filled with dozens of small problems to solve, letters and
reporis to be written, messages to be voordinated, and meetings to he attended.
Seeme ot tinies that the telephone is permanently attached te vour ecar and
‘hat every paper in vour IN basket reproduces itself when vou're not looking.
The onlv real moments of excitement come when you sweat out the success or
failure of cach launch. It is only when ¥ou can look back on a program that
vou've had & small part in that the total picture becomes apparer:.

would like to discuss “or a mioment. As I stated earlier, I was premoted
from captain to major to lieutenant colonel during this time period; all on one
program. It was not until the prog=am was compleied and there «as 2 need
Izn me to another job that I discovered *hat my wonderful Air Force,

where I had encountered no discrimination since that first assignment at Wrigh:-

rson, was suddenly doing everything possible to keep from giving me a
command. 1 mus mit that encountering "hat management barrier
2 shock. Perhaps it should not have been, perhaps I sheuld have ex-
pected it, but I had realiv received no warnir g. ! knew that women in other

caresr fields in the Air Force were having some rroblems, but their circurm-

-+
fu
m !\).

stances were entirely different from mine. Iwas the only woman in the Air
Force in m:xv pesition and I realls thought I had it made.

And T still thouzht s&, although my cenfidence was shaken somexhat, when
Iwas finally assigned as Chief of Program Control for the Agera program. A
reorganization 2 shert time lzfer shewed me the catiern of the future. Iwas
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tArmy, Navy, Alr bForce) agency of tlie Dopartment of Defense, I carried a
dutv-title of Research and Development Director. It was = misleading title,
however, for in fact I directed very li'*ie. Because it was concerned with our

national intelligence program, I can say little more than that.

Without a doubt, I virtually assured that ® .vould not be promoted when I
pulled strings to be returned to L.os Angeles. However, I was not aware of it
at the time, or at least not aware that it was more than a calculated risk. I
should have been. 1 should not have allowed the fact that I was away from the
mainstream of the Air Force for two vears to keep me from following the
changes that were taking place. DIricriiies weire changirg within the Air Force,
primarily because of the war. Even women were now pulling repeated tours
in Viet Nam, ard a Southeast Asia tour became almost a required ticket for
promotion. The other magic ticket was command -- and I couldn't get one.

When I returned to Los Argeles to the renamed Space and \lissile Systems
Organization, I was first as: med as a Deputy Chief of Programs, Budget Divi-
sion, and have very recently .en reassigned as the Executive Officer for the
orzanization responsible for zli Department of Defense, and some international,
space communication satellites. Both are lmportant and interesting jobs, but
thev are not stepping stones for promotion. And I must adimnit that I am still
finding that pill a little hard to swallow. For that reason I shali probably be
leaving the Air Force within a vear or two to explore the great civilian world

outside.

To borrow a guote, 'le* ¢ make it perfectl clear” that I am not feeling
sorry for myself or invoking svmpathy. I have deliberately told vou of the dis-
appointments of n:y career as well as the successes bocause I think thev are
Important in career guidance discussions. lLong ago one of myv uncles told me
t0 set my sighis on the most distant star I could find. He told me that I might
not reach it but I would certainly pass many bright and interesting stars along
the way. And I have, and 1 expect to pass many mcre, but not on the original
path I established. I fully expect that others will, howeser, for I am passing
along my lessons learned 10 the women engineers who are following myv foot-
steps in the United States Air Force.

In conclusion, then, Iwould just like to point out that success is a rela-

tive thing that can be measured in many wavs. That is best illustrated, I
thinx, by the story of a charmwoman in 2 New York bank who was telling of :
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Arminta 1, Iarness

l.ieutenant Colonel Armrinta J. Harness, as the first woman engineer to
loin the United states Air Force. has been in the unique position of trail blazer
tor the 21 vears of her military career. After two years at Lindenwood Col-
lege for Women. St. Charles, Missouri, she became the second woman aero-
nautical engineering student enrolled at the University of Southern California,
where she received her Bachelur of Engineering degree.

She entered the Air Force in 1950, serving as WAC '\WAF recruiting of-
ilcer in Minnesota. Kansas, and Alissouri during the Korean conflict. In 1953,
she was assigned to Wright- Patterson Air Force Base. Ohio, first as chief of

the personnel section of the Reconnaissance L aboratory. then as a photographic
and weather reconnaissance prorect engineer. and finally as technical execu-
tive officer to the laboratory chief.

Colonel Harness entered the field of research and development manage-
ment in 1254, when she was transferred to Headquarters. Air Force Syvstems
Command, Andrews Air Force Base, Washington. D.C. In 1963 she was
assi;ned to the Srace Systems Division, l.os Angeles Air Force Station,

“orking as deputy chief of engineering and later as chief of program control
or the (,e-‘..m Larget vehicle program; i 1067. she regewed the -’X'r Force

granm:. She then was named dueT ol proz“am Lon*rol and later techni gal
assista nt w the deputy director for the Agena space vehicle pregram.

a Two-year assig“ rent to the Delense Intelligence Agency

earch and development directo

Commendation ) ‘"’a" for her contr: butlon to the

: ' S Air Force S:ation in

0 25 depuaty chiel o7 the Programs Budge: [)ivision, she provided manage-
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as president of the ios Angeles
mternational. iz a senlor life member o7 the Societr of \WWomen
Engneers. 2 member of the Armed Forces \Management Association aad of
the Air Porce Asscciation. and a Fellow »f the nstitute for the Advencement

olcrel Harness is currentdy serving
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ENGINEERING AS AN IDEAL WOMAN'S CAREER
Alva T. Matthews

Consultant in Engineering Mechanics
Veialinger Associates, New York, New York

aly personal decision to study engineering came relatively early, at
about age 15. It resulted from a liking for math and science, and partly
from admiration for my father, who founded the industrial construction firm
of Brown and Matthews. It never occurrcd tc me at that time that a female
could riot be an »ngineer. \ly parents, bless them, brought me up to be a
girl, but never indicated that there were any litaitations implied by that role.
T tramped over construction sites with myv father, but spent most of the time
with my mother, learning very domestic things.

In the early 50's a live-yvear combined pian' of study was being encour-
aged for engineers. Three vears of liberal arts, two of engineering were to
lead to two degrees: a BS and a BA. 1 started out at Middlebury College, in
Vermont, with expectation of spending three vears there and two at NI.I1. T.
The first week of school my physics teacher and advisor told me not to study
engireering -- too difficult for a girl, and nobody would ever hire me. Iwas
hurt and surprised. After the hurt wore off I decided to ignore him.

With the death of my father I gave up the five-vear plan and transferred
to Barnard College. I intended to enter the Columbia Engineering School in
my junior ¥ear. Ilacked one course that was available at the all-male Co-
lumbia College, but women were not permitted even to sit in their classes.

I {cok the course during the summer, at my own exira expense. Neither
Columbia ror Barnard thought this unusual or even worthyv of comment. This
time I was not hurt, I was mad.

By the time I entered engineering school as the cnly woman in sight (one
other existed in another cdepartment) it was apparent what I had gotien myself
into. Luckily, someone like Dean Wes Hennessev was there, who had started
to encourage women 1o enter engineering, so I had no preblems with entrance
or with on-campus courses. Survering Camp, however, was a requirement,
and a special sitvation. Columbia had 2 summer camp in the hills of Connec-
ticut, but the boys stayved in dorms, and ro girl had attended. Theyv said it
was impossible; then had second thoughts, so I went 2 vear later than normal
I staved off-campus 2t 2 guwst house.

The setting was couniry, and we lugged our transits cver the hills and
through the fields. COne assigrment 1mludec1 the sighting of the n~rth s:ar,
Polaris. at a precise time near two o'clock in the morning. Ay . d part-
ners were considerate enough to call for me and walk me the n:ile dxstanu in
the dark 1o the sighting area. It wasn't so bad for one night, but clouds

covered that star for four nights running -- and fer four nights rurming I dis-
i2
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appeared into the dark with two voung men. The lady who owned the guest
house registered her disapproval. Iam quite sure she never believed a word
of the story about Polaris.

For summer jobs I did secretarial work, assisted in the Graphics De-
partment, and one summer worked in the field office of the contractor who
was digging the Delaware Water Gap tunnels to increase the water supply to
New York City. I gathered information from the field on quantities of con-
struction materials used each dav. I vearned to but was prohibited from
going down into the tunnels. Superstition about women causing collapse of
tunnels was very strong, and still is today. It was, however, a rare oppor-
tunity to Seé how heavy construction on a remote job site operates.

In retrospect my vears at school were lonely. I was very tense about the
uniqueness of my situation, afraid of upsetting the balance of what I thought
were 'privileges' being extended to me. As a result, I even avoided dating
the male engineering students -- which surely must have been a mistake.
Most of all I missed the give and take of information that students use as part
of their learning process. All the attention, of course, was flattering, but I
was scared siily of making mistakes and looking idiotic in the spotlight.

After graduation I joined the Civil Engineering Department as an instruc-
tor in the Strength of Materials Laboratory and assisted the head of the De-
partrment, Professor Garrelts, in his siructures courses. This extended myv
Master's work to two vears, but it was well worth it for the teaching experi-
ence. Then, through Professor Salvadori, I joined a small group of engineers
organized by Peul Weidlinger to design unusual structures.

At first I worked on *hin shell concrete design, but I later 2ecame in-

544
volved in the research that \lel Baron was directing within the group in shock

a=d vibration studies of huge gas storzge tanks. That research involved 2
great deal of applied math and knowledge of elasticity and vibrations of struc-
tures. Those were the davs before wide use of comiputers, and I reraember
spending three months jus: expanding five-bv-five determinanis on a Friden
zl At the same time I continved taking courses zt Columbiz because

h}

c bl
I needed more =hecretical background, and much more math.
- 1

- A\ .
ceing an only woman' were li%ed.
e ]

o
erms which can e relatad i being a femals. Because

- & - J~ >~ o - =53 [ S 3 = - o
tion directly from work done at the oifige. Ifxou can sw Ing it, this is a2 most
convenient war of completing degree requiremenis. The whele process took
seven vears rom the time I zo! mv Aaster's. IThere we
s oo Irrus v that navdr hat
sgr2e opens manyv doors and oTpertunitics.

)
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During the time I was going to school at night I married arn ind :strial
engineer with an MS, who quit work to go back te school for a second Master's
in Business, so we studied together. Incidentally, I had first seen my hus-
band-to-be at that surveying camp. When he had finished his degree, but 1
still had more to do on mine, he was offered a job with the Xerox Corpora-
tion in Rochester, New York. That brought up a problem that faces many
professional women who are married. He of course should take the job.

But where was Rochester? What about my degree that had taken so long
was about to be finished? For one vear my husband lived in Rochester, and
commuted to New York on week ends. Then we moved there, and I started
commuting to New York durinz the week, stayving at mv mother's home. The
solution seemed to work. We felt unusual among corpuration people at that
time, but since then I have learned of more and more commuting solutions
to maintaining a home and a marriage. e started before jets. Now, with
iets, people even commute weekly between coasts,

After the doctorate was finished I worked for z while in Rochester, again
with a small consulting firm. There I worked cn dvnamic analysis of heli-
copter blades. By this time big computers were part of every engineering
research problem, and those of us with small firms had all become self-
taught cormputer programmers. The helicopter blade studv was a large com-
puter problem, and I was verv con=scious of how the character of such re-
search had changed. 1 was also part of a team investigating causes of auio-
mnbile accidents. Together with another engineer and two dectors, we ana-
lvzed patient injuries and car wrecks to trv to reconstruct what had happened,
At the same time I taught elasticity and engineering mathematics at the Uni-
versity of Rochester, Department of Mechanical and Aerospace Sciences.
This was §-eu fun, and Ihcpe always to be able to go back o tezching once in

while for trhe rejuvenation it brings to vour thinking.

But I missed the work and the group at Weidlinger's,so I returned to the
cemmuting reute. Now, zs a consuliant, Iwork two and one-half days 3 week
in New York. 1de some work at home and, when necessary, can usually re-
arrange my working hours. With the rrobilityv that modern corperations ¢

mand {rom their managezment personnel, ‘transfer -7 inv husband has lcome:‘

\)

more than once. There is no guestion in m» mind that e move if he has t

ASAY )\b is more fexible, and as 1 comsultant I cauld cenceivzbly set up 2 Hrac-

tinal ~emmuting schedule fror. any oitv in the countrv. This working sc:edu’ie
roas

Zives me time also o teach, werk on 2 book, and dip irto some othe» area
1 3

- ] & . -5 e p LSy e e - 3 " . - < ~ - 3
onged tr explere. I enjov waou king arcund he house, T ine -g«.rde::, and
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-nderground defense structures, and for gauge placement in h:gh explosive
and underground nuclear testing.

Writing this paper has been a good exercise in looking back and sorting
out. I find the only real difficulties I had were of my own making -- mostly
overconcern about being 'different.' My generation of women engineers,
and those preceding, now tend to romanticize the difficulties they had. Be-
ing told vou cannot be an engineer, or not being able to enter a tunnel because
You are a wor:an make good story telling. On the other hand, where there
are injustices it was, and is, proper to speakupagainstthem. You zre en-
titled to some of these experiences yourselves. You are still pioneers because
of your small numbers, and pioneers should have some problems to overcoms,

Ib lieve children are a wvalid option for women todav. 1 think a lot z2bout
the fact that I do not have any. I enjoy other people's enormously. My life
has beer made infinitely easier by not having them, but I know i: as lost
sormmething, too. If yvou plan to marry, please marry a man secure enough to
be srmpathetic to vou goals. I sometimes wonder at my good fortune 1in
finding Hap. He ir urderstanding and encouraging. and expects me to do more
scmetimes thar eves Iinuself expe~t.

Thus, frori my own uxperierice | feel the adsv-ntages of enginecring spe-
cificzilv for wemen are unexslored. Aside trom the cbvious job satisfactios;
and salaries which are vonsiderarly better for a woman in enginecering tho.:
in many of the wore usual feriale’ cccupations, there is the matter of fle:’ -

il . Ifaxoman is to incorpcrate a husband, hceme, ~nd fo milv, she nee¢7 -
& 10D that will expand or >omt~act 5r bend to the heours she wishes to devete 2o

: -

in different nericds a. !ife. One wayv to achieve this is through special-

izxri Toping 2 marti. .lar talent or exsertise tha. will eruble an e
w3 iy hiring pavt- €, or with flexibie hours. Erngineering is a go-i:
ficid Jor the developr .. of tpeciwzities. This musculine field has Seen soifect
for mv iife as a wori.
Alva T, Mattkews

Al z V. .latthews has made significamt conwribixions in many areas of
engincering mechanics and structures., Formeslv senior . 2search enginecer,
now consuiiam to Weldlinger Assoristes, her fondamental research on the
mecheanical behavicr of mwaterizls ek have been subjected to dyramic
impact lcads has influenced the developriemt of moadels for wave pro agation
in soii and ] i



3

Dr. Matthews earned her BS and .S (with honors) in Science and a Doc-
torate in Engineering Mechanics from Columbia University #»* iz = nember
of Tau Beta Pi and Sigma Xi honoraries,

Her publications in conjunction with co-workers have wen recognition as
pioneering efforts in the area of pressure wave propagation and vibrations in
elastic media. Dr. Matthews also serves as a consultant to the Rochester
Applied Science Associates and lectures at the University of Rochester.

She has held office in the Society of Women Engineers, served on the
Board of Directors of the Engineers Joint Council, and participated inthe
American Society of Mechanical Engineers and the New York State Profes-

sional Engineers, She received the 1271 Achievement Award of the Society
of Women Tngineers,

9]
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MY CAREER AS A REULABILITY-QUAUTY ENGINEER
Naomi J. McAfee

Engineering Manager — Quality & Reliability Assurance
Defense and Electronic Systems Center
Westinghouse Electric Corporation, Baltimore, Maryland

Looking back, it is difficult to understand how I have arrived where 1
am. The original plans were completely different. Engineering wasn't the

goal at all. . fact, it was one of my last considerations for a career. How
did it happei , then®

HOW IT BEG

During my freshman vear in high schaol I drew an assignment to write
a term paper on the development of the atomic bomb. I became so intrigued
with all of the physical and chemical reactions that took place that a conscious
decision to study chemistrv was made. I dreamed of peing a great chemist
and of making discoveries that would equal those Marie Curie made in physics.
2o the dream began.

Tte cheice of school was no probiem. It was geing to be Western Kentucks
State College, because both of my brothers had gone there. It was a small
inexpensive collegs, which had a reputation for providing a good education
and it als> had one of the Sestbasketbzll tezms in the countTyv

adba v,

>

N o

Iy familv agreed tha- it was a good school, that I should go, but that my
field of study should be either home economics or education, because these
were fields where 2 woman could alwayvs get a job. Theyv didn't waver and
neither did I, and as a result my father withdrew all financial suppert. This
surned out 10 Se a blessing in disguise and only served to strengthen my re-
soive 1w tomglete the degree in the field of ™y choice.

o
(o}

I entered college in *ne fzll of 1952 anz began to study toward 2 BS deg ~ee
In chemisiry. All wen: well mv freshman vear, butd t

of my sopromcre vear, because of 2= aliercation with a prefesscer, I chanzed
my major t¢ physics. It was one of the best moves that T

in 1856, I graduated with 2 BS degree in dhyvsics.

It was a great time 1o graduate tecause the job market was wide open.
L7e space age was o= the verge of bLeginning and evervene -- ind 1stry. govern-
ment axd academia -- was ic oking for thvsical scientists and er gineers. T2
indicate how great i* was, Ihad 17 Job interviews and 1§ 30 offers

After comsiderable celiheration I T
Eleciric Corporzaticn in Baliimore, Ma—lans
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the job that I had been hired for was cancelled the day I reported to work.
That could have been catastrophic, but Westinghouse found me a job in anoth-
er area, a job which was only to last until the original area got more work.
As a result, my entry into engir ..ring was purely accidental.

The area of endeavor I entered was Reliabilitv Engineering, which was a
rapidly developing new field. I've been there ever since. The Reliability
Enginecring Group was composed of four people, so we quickly became a
rather iight-knit team. Two vears later the entire group, sans m=, left the
company fcr greener pastures. I probably would have gone also, except that
1 had just gotten married. That in a way was fortunate, because at that time
there was only one experienced reliabilitv engineer in the complex - me! Of
course, [ was considered to be ‘oo voung to direct the group activities, so
new leadership was brought in. He brought with him a group of new people,
most of whom had many vears of experience, albeit in other engineering
fields. 1 was given the task of providing techniczai direction to these people
and it was a strange feeling having these older engineers fellow my directions.
The feeling was guickiv overcome.

It was at this point that he only c¢pen discrimination I have encountered
during myv carecr occurred. In a discussion with my supervisor [ suggested
that a pav increase and 2 promoticn were in order. e replied by sayving
"Ch, we couldn't do that. It would put vou on the same level as vour husband!™
Needless to gav, two weeks later I changed jobs within the company.

£

hig turned ouwr to De a very foriuitocus happemng, because it {orced me

‘0 broaden myv field of interest and let me see what system reliability analwvsis
was. The original path as a reliability analvst was great fun, but it was a
dezd-end street with no room for gmwih, This happens ¢o 2 lot of people and
thev discover i* tco late. It was also forturate that it put me in 2 new area of
relizhility develoomens, allcwed me to interfzace with the customer ard to deal

T
-confifences, and the program went so well that I re

gignmeont was one of the best

&2 2 Zoukie promoeiion. Thnat orogram la fou
22 the end of 18 months it was obvious that thers would ke ncthing naw to be
Sone. Thoere weas plemv of work, but ne real challenge

& o I3~ - b - ~ T e 3 - Yo
7 after Tealizing this, I hzppenad to see an 212 friend whe worked

He descrived the now program (hat was being sold. He

"

2
ot the difficuliv of meeoting the stringent reliability reguiremenis
voe of individuzl reeded to direst the relizbility program,
“rer fow minutes ghout Sshing and hunting and other things: then
~erfest for that spot -- iY's vours i vou want LT
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This posed a dilemma. The program on which I was working had a lot
of items to be completed -- no creative things but things that had to be done.
The people had been extremely goed to me and it was going to be very difficult
to leave. In fact, leaving would show a total lack of gratitude for all of their
support. After much deliberation I decided that gratitude was like a marriage
certificate: if that is all vou have, it's not worth much! $o screwing up my
courage, | announced my decision. It was not well recrived, many arguments
were posed against it, but I took the new job.

It lasted two vears and was great fun. There were eight people in the
group and evervone seemed tn accept the fact that the group leader was a
worman. Still, the responsibility was onlyv for technical direction, with no
rontrol cver individual career growth, prorniotions, or salary administration.

At this time myv boss was promoted to Manager, Reliabilitv and Maintain-
bility Engineering and moved out »f program management. Without saying
L word tc mie, he transferred me te the new group. The work was different,
xciting and demanding. We were developing space hardware for the National
Aeronautics ard Space Administration, and I was assigned full-time to three
different programs. This assignment lasted twoe Vears.

D Ve I I ]

ENTRY INTQ MANAGEMEXNT

~fter cirecting programs arnd pzople for a number of vears, I began mak-
ing 1t perfectly clear tha: I wanted to try myv hand =¢ management. There
U

e discussions about some of the uncleasant things that could kappen.
Alv boss wanted ‘e know if Iwas reallv sericus about going into wranazgement,
necause zll Twas going to do was add lousy people protlems’ ic the load of

terhnical prodlems Thad, After mush rationalization the step was taken arsd

C
£ Was promdied e supervisorv engineer. There was an undersiandging that

coth parties had the right to back out; thar is, if managemen: felt that my
oeriormance was sub-par they would promote me to an adwi sory position, or
if . didn't like the work I could sav so anz ze moved to an adviscry pesition

. - n-

Trzs mapoened in 1847 202 I'm =-il! (= management: so draw vour own co
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MANAGEMENT GROWTH

After the initial entry into management, moving ahead hecomes much
easier. When openings occur or new management positions are created, a
member of management tends to get considered for these positions without
regard to sex. So, when my boss took a special four-month assignment no
cne was really surpr sed when I was asked to fill in forhim. He never re-
turned, and the job became mine. I held the job for two vears and began to
wonder what I was going to do next. [ had fallen into the trap of learring
more and rmore about less and less, and conscequently limited my own future.
I didn't realize this when it was happening and was rudely awakened when my
boss said that 1 could continue my narrow interests and remain the MManager
of Reliabilitv and Maintairability Engineering forever. That was a ~ather
strorng statement and made me do a lot ¢f tiinking abosut how to get mv career
haek on the right track.

At this time. there was a sudden change in the economy. Evervone
stared telking austeriny and c:.ntzrg back on planned expenditures. Organ-
izations be_an to shrink and simila craticns were L.O'I‘bln(}d The varioos

Tance Zroups were combined into a c¢ingle operation under the title of
Quality and Reliability Arsurarnice. Thus, the chance to advance myv career
same without anyv impetqs from me. It wasn't lung after the new organization

g iti responsibility, and todav I have
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and Electronic Svstenus Center

e -m—er:n'r cutivities In support of the

equair Cesign, an< production programs. It zlso
incwdes plarning. crganizing, imolementing, and controlling all fanctions of
guality ~n 2l) development prozrams as well as cirecting the activities of the
raigre clveis P zboratory, 0aia Center, and the Spmicond Arnalvsil
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so that our respective carcers would work.,  He helps around the house, does
his share of cooking and anwvthing clse that needs to be dore. This ailows us
time to co many cxtra things we erjov; last year we vacationed in Kenya, East
Africa. My working also allows us to have the money to do that type of thing
whenever we want to do it. It allows both of us more froedom than we could
possibiv have otherwise,

FINAL THOUGHTS

Peing intelligent and 2 hard worker is not enougn 1o assure success. You
car be the moest creative person in the whole world, but if the talent isn't
necacd or if people aren't aware that it exists, vou'll never go anvwhere, A
lot of success is based on luck: being at the right spot at the right time is very
impor-art. Thris 'right” spot is rezllv being in the mind of the decicion maker
at the time he {2 deciding whom to chocse 10 fill a slat. While there is luck
involved In having e righ® position open up when voa are ready for it, vou
can hielp the Tk zlong by being sure vyour boss knows what vour desires
and ambitions ars. While marching in and applving for a promotion oprortun-
itv that opens up mav ne a little <00 abrupt tc be effective, there are pleniv
e subtle wavs ¢f making it known that veu are interested in being con-

]
el

3

3]

Den's be deterres by certain mvths th

¥ when

JoeiChels
02 argurment



O

ERIC

Aruitoxt provided by Eic:

JOB DESCRIPTION AND RESPONSIBILITIES
Donna Ozern

Engineer
Colorimetry and Sensitometry Unit
Nereox Corporation, Rochester, New York

Tolorimetry and sensitometry are my areas of specialization in the field
of oprics. Basically, colorimeiry concerns the quantification of color sensi-
tometry involves the study of system responses.

ADMINISTRATIVE-TYPE RESPONSIBILITIES

I am responsible for the support of various projects within the C&S (Col-
erimetry and Sensitometry) unit of the Nerox Corpcration. This includes
negotiaticn and scheduling of completion dates with project engineers and the
person (or persons) performing the task., Another respensibility is the plan-
ning and maintaining of a computer program library and card files. [ have
also beon responsible for supervising an engireering aide and assisting in
the PERT planning of developrienial efforts,

TECEMCAIL ARZA

Aly engineering functions include initiating ang perio.ming analyses, sum-
marizing the cenclusions and recommendztions in report “orm for distribu-

: v riting computer frograms and providing <xtensive corsul-
tamiorn,

-

sAan example of the type of znalysis I am involved in would be the investi-

gatton of the effect of various parameters fikers, lam; s, documents, e¢tc.)
on the frocess responsze of systems. This might bs dome to check the 1ezsi-
ity of 2 proposed . vstem, improve a systems color copyvability or its ex-
posire. Arnciher 2x . rnple along this line would be the determination of the
theoretical and or real filters or filter combinations wiich would: 1) orovide
e maximum oclor copyability for a system with fixed energy levels, or 2}

- Tm mr T v e - K - ~ o ~ R [ SR I : S NmveaT

Inthe last 7ow wears, I have been exzensively involved in the dov 2l0p-
oot of the retom srnonnesd Noroax 8300 colar canien - T W A LesS Aan
SeaT e U el e Tl I NOSTOTE ANSTOX DOoUY CCipT C il T, 1 a R DURST QN

e ey = Mg o =~ e - o T ~as = - - < o~ . -

the Zesign and specificaiions ¢ithe filters, lamcs, =8 other paramelers.

. Vo one 1 o = AP P i S N Y s =3
I hzve also vorked on the develonment o), ard kave writen the semsitomer—=ia
o T o S - T e = [N Ve - 3 T Mot S v oy~ AT 4l o
ETTCILICENIOTS Ior, atips, tiers, and colsred 17207 TMElelIas,  n.0ng LS



same line I have provided extensive support to the characterizstion of colored
toners and colorants for the development of the toner specifications.

The computer programs that I write and/or revise can be either of a gen-~
eral or very specific nature. The general programs are written to be as multi-
purpose as possible. Usually they are used for analysis involving large amounts
of data. A specific program is used to evaluate a component's adherence to
its sensitometric specification based on its spectral response curve as meas-
ure¢ cu a spectrophotometer. The programs generally have "idiot-proofing"
ar.' « .21sicn-making capability programmed into them. The output might con-
.3t =7 ) acceptable or 2) rejectable and why rejected. This capability will
allov. Juiure evaluations of such materials to be made very quickly by a ,er-
son witil & very limited technical capability.

I have v ery definite opinions concerning computer programs. I feel that
in the transition from the slide rule to the computer in engineering, the com-
puter is not being used to its full capacity. Too many people use it as strictly
a large calculator. I feel that in standardized procedures, if an engin_er can
look at the numerical output of a program and rnake a decision on sucu, then
the computer program can be written to evaluate *those same numbe  and print
out the evaludiion,

Among my other duties I have had the sole responsibility for obtaining
acceptable colored materials in the Xerox color creation kit. This has in-
cluded development of optimum materia’s, writing of specifications, liaison
work with the vendors and evaluating their facilities and technical capabilities
explaining technical requirements, and when necessary translating these re-
quirements into their terminology.

t

In a time of crisis, when materials were badly nceded, 1 traveled to the
vendor and assisted in achieving acceptable colors and in "QCing" the mate-
rials as they were printed so that the delivery dates couid be met. This in-
cluded consultation in revising iheir ink formulations when necessary.

My duties on this particular project are quiie diversified., I get to travel,
attend a lot of meetings both in-house and outside of Xerox, meet a lot of
people, see how other companies operate, and provide consultation both in
and out of Xerox on the color creation kit.

The traveling and vendor contact with this job are an interesting diver-
sion from my normal duties. In this position, being a female has resulted
in som~ unusual experiences. Quite frequently, if I am traveling with a group
of men (such as from Frocurement, QC, etc.), most motels will put the men
all together in one area and isolate me in another area. This is usually done
when we arrive, The clerk erases the room number given to me when the
reservations were made and replaces it with another. One cierk in New Jersey
went so far as to put me in the only room visible from his desk, while the
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men were at the extreme end of the motel. The only way he could have put
me further from the guys would have been to give me a sleeping bag and put
me out in the parking lot. We still haven't figured who room clerks in gen-
eral don't trust, the guys or me, (I'm curious as to why this policy is so
prevalent. )

Another common experience I have found when traveling to other com-
panies as a woman with one or mare men is that initially both the females
and males that you come in contact with treat you as an excess picce of bag-
gage. All conversation, other than ''good morning' and introductions, is di-
rected to the men., I have found receptionists and secretaries staring at my
attache cagse as if they are expecting any minute a steno pad to jump out (or
possibly @ bomb to go off). The men generally change when the technical part
of the discussion is turned over to me. They find that I am a "technical ex-
pert” on the project and treat me as such, The women, on the other hand,
arc different. When they serve the coffee and when I leave, some of them
actually stare at me as if I had three heads or had recently escaped from the
z00. On repeat visits to these companies, the men immediately treat me as
s engincer, the "technical expert' from Xerox. The women still tend to be-
have sirangely.

When this first occurred, 1 was rather surprised. But after giving some
thought to it, I concluded that these are small companies (about 300 employees
or less) in small towns and that the girls probably were brought up to believe
women were secretaries and men were engincers, and anything else had to
be some kind of freak or something.

Beth in my work experience at Xerox and in visiting other companies, |
have found that if you are technically competent, it does not take men long to
regard you as a competent engineer who happens to be a woman rather than
a '"female'" playing at engincering or one of those "lLibbers,

The preferential treatment one gets traveling in this capacity is kind of
nice, In addition to the escorted tours of their facilities and essentially com-
plete attention when you talk, you dine in finc restaurants and sometimes get
little goodies to take home with you (samples of th ir preduct),

At one piace, whenl ran out of cigarettes at a meeting the man in charge
sent someone out of the meeting to get me a pack of the brand I smoked. A
dedicated employee had given up a pack of cigarettes for me, as there was no
vending machine in the company. Another time, the plant manager at a com-
pany called home and had his wife pack me a box lunch to eat on the airplane,
as my flight schedule was such that I would not be able to have dinner till after
9:30 p. m. (as if I really needed any supper after the huge lunch I had caten).
We stopped by his hcme to pick up the lunch when he drove me to the airport.

I find little things such as these quite enjoyable.
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A challenging aspect of this vendor laison work is explaining the techni-
cat requirements of the kit, As the technical capaubilities of a company can
vary from excellent to almost nonexistent, it can be quite tricky coming down
to a level at which they can fully understand without overshooting the mark
and insulting their intelligence. To do this, You must remain very observant
of the reactions to everything you say (especially the nonverbal reactions).
Occasionally, the person(s) whom you are interacting with will say yes, they
understand everything, when in fact they don't understand a word you've said,
Generally, this only occurs in meetings where their upper management is
present,

As you can sce, my workrespon:ililities and dutics are quite diversifieced,
I find it 1o be both challenging and auite satisfying,

HISTORY

I did not enter engineering by the normal route, Fourteen years ago,
~hen T graduated from high school, the tendency was for guidance counsgelors
to direct girls with an inclination to the sciences and mathemating intc carcers
such as teaching, nursing, and dental technology. As I had no great desire
to getinto these fields, 1 skipped college, against much protcst, and married
My high=school sweetheart, By the age of 19 my career consisted of being
a housewife and mother of two children.  As with many teen-age marriages
mine broke up, and since 1 had no plans for cver remarrying, 1 had to find
a vay to support and raise my two children.

I became a grinder and polisher of critical lenses in Precision Optics
at Bausch and Lomb, While worki ng the'te, my intercests in science in gen-
eral (optics specifically) were revived, I discovered a local college offered
an Asgrociates Degree inoptics and enrolled in the program. During the day,
I was a full-time student; cight hours a night, six nights a week, I was a lens
polisher; and on week ends | was a mother., It was a rather busy schedule,
Just prior to graduation, ! curolled in summer school at the University of
Rochester and worked cut a program with the University that would lead rae
toa BS degree in physic:,

After graduation I we-. employed as an engineering technician, grade 7,
in uptical technology ai tl. - Nerox Corporation. My work for the next two
years consisted of setting up experiments in the laboratory, taking data, and
making spectral measur-raents of various optical components (lamps, filters,
lenses, documents, ete.) on various equipmeont.,  During this time, T was let
out of the labs just lorng enough to meet and marry one of my coworkers. Then
I became extensively involved in the characterization of experimental high-
pressure mercury arc zources and wus promoted to a grade 10,

In August of 1969, Itook a four-month maternity leave, Upon returning
to Nerox, 1 started working for a new supervisor in a different 'vea,  This
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was probably somewhat due to my demonstrating certain analytical abilities
just prior to my leave of absence, At first I was a little disappointed about

the change in supervisors, but later I discovered that as a manager he was

far superior to my previous one. He not only spends extensive time helping
his people to develop their technical capabilitics but gives them as much re-
sponsibility as they can handle and are willing to accept. (It is not usual fo:
engineering aides to be given the opportunity to participate in technical dis-
cussions at meetings, )

e points out arcas where you can stand improvement as well as your ag-
<ets.  You might be told you should become more knowledgeable in a particu-
lar area as he finds and gives you references on the subject or he might tell
you to be more outspoken at meetings (to stand up and back up your ideas).

[n other words, he gives his people the direction and “he opporturnity to iniprove
their engineering skills and effectiveness,  le is 2 suickler for documentation
by the person doing the work,  He also happens to be very conpetent in his
ficld,

I hope you will excuse this slight diversion into a discussion of managcrs,

I just waunted to point out that a gond manager can help you reach your fll
potential as quickly as possible and a poor n.anager can hold you back and
make your carcer advancement very slow, e leery of any manager that in-
sists on his documenting your work, In such cases your work may be rut-
standing, but no one will ever know., This also applies to managers who co-
author all their subordinates' work, In such cases, peeple tend to think that
sirwe he is the senior author, he is drawing all the conclusions and making
all the recommenaations and you are simply a data toker and manipulator,

Jetvween December 1269 and June 1971, my work became more analyti-
calinnature., It consisted of providing optical support i the areas of sensi-
tometry, colorimetry, and radiometry, I took on the responsibility for C&S
data files and comniputer programs,

In June 1971, T received my BS in mathematics and physics from the Uni-
versity of Rochester, and in July I was promoted to associate engineer, As
such, | continued to carry cut varicus sensitometry and colorimetry analysis,
wrote computer programs for such analysis, and provided consultation in
optical support to various Nerox projects, Ny promotion to engineer, grade
5, the foilowing July reflected the increased responsibility 1 had cssumed.,

In 1472, I started taking courses in the laster of Enginecring program
at the Rochester Institute of Technology, At this time I hope to eventually
goet an ME degree in engineering management, or possibly an ME in electri-
cal engincering.  The reasons for the minor indecisior at this point are that
while 1T feel the management-type degree would be more beneficial in my
carcer, T really prefer taking more technical courses than are required for
a manar ment degree, The choice of electrical engineering as an alternative
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is strictly a practical reason: electrical engineering is the field of engineer-
ing in which RIT offers a degree which most closely approximates optical engi-
neering.

COMBINING CAREERS

I have not had any difficulties being both an enginecer and a wife and mother.
On occasion, people have tried to tell me that this is impossible. That if a
woman works she must automatically be neglecting her children, When this
occurs I quietly point out that I did spend some time at home being strictly a
housewife and was quite observant of other housewives. I saw that many, far
too many, were so wrapped up in their "kaffee-klatches, " clubs, and soap
operas that the major part of the attention given the children consisted ... "go
out and play, " "don't bother me," and so on. I also observed thal as ch: n
grew older they were at school most of the cay, and as they got still olde
they became involved in so many after-school activities that they generally
were gone till supper time. These obse.vations have led me to the conclusic:.
that a working mother who gives her full attention to her children a few hours
every evening and at least one day out of the week end is actually giving her
children more, and at times better, quality attention than many nonworking
mothers,

During the infant years, if a woman takes th: time to look around sh: can
generally find a "'natural” mother (the type who just adores giving attention to
young children) to baby-sit her child, In such a situation, the child is gener-
ally provided with far more attention than he could every need. Glder pre-
school children can be put in highly qualified preschools where they have con-
stant professional supervision, regulated play and learning, association with
people their own size, and develop social skills,

SUMMARY

I enjoy being an engineer, wife, and mother and wou'4 not cnonge this for
anything in the world.

Donna Ozern

Donna Ozern is an Engineer in the Optical Technology Section o~ the Xe¢rox
Corporation. She has ween extensively involved in the development «{ the re-
cently announced Xcrox 6500 color copier, and currently has sole re sponsi -~
bilitv for the Xerox Color Creation Kit.

She received an AAS in Optics from Monroe Community College in 1967,
a BS in Mathematics and Physics from the University of Rochester in i971,
and is currently taking courscs in the Masters of Engineering Program at the
Rochester Institute of Technology.
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She is a member of the Optical Society of American, Rochester Section.
As a member of the Xerox Science Consultant Program, she teaches science
to inner-city chbildren. In private life she is Mrs. Mitchell Ozern and the
1iother of three children.,
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SIING UNLIMITED
Ireny Cr.eswell Peden

Professor «f Electrical Engineering
ana Associate Irean of the College of Enginecering
University of Washington, Seattle, Washington

1f I have the correct perception of our mutual functions here, we are all
irteresied in examining the reality of the proposition that engineering is a
recsonable, werkable, rotentially satisfying career choice for young women
to nrake, T admit to beang tclally persuaded that the statemert is true. 1
have not sai4 that “he road to success is obstacle-free, nor will I say that
at any time during the next half-hour. It is worth the trouble, though, for
those who have the aptitude and interest,

Occupsations are very imnportant in our culture, They give us some unique
catisfactions not oltair:sle in any other way., They permit us to know that
we are of value in our society, This is particularly true of an applied quanti-
tative field like enmincering, Put simplistically, your bridge stands or falls;
the radio you hai i either plays or it doesn't, [ was hooked for good after my
initial enperience in a b2ginning electronics laboratory in college., We were
given a kit and a wirirg diagram with simple instructions., The job was to
put togethcr g little radio set. This was back in the 1940's, when radio was
very bi; nnd television was not Yet an option. Three of us worked on this
task during the course of an afternoon, and when we ere finally ready to
throw the switehi we ull held our breath, It played! All we got was Ma Per-
kins, an old-time soap opera, but it played. There are no words to describe
the satisfaciion, ' is this kind of success experience, which can be had at
any leve1 of soplistication and complexity, that sustains the engineer or sci-
entist suring the dry periods when nothing works (and there are plenty of
those),

M .e's goi to have success in some arca of endeavor, and those of us who

.’pen to “ike the science and math-based challenges can enjoy some very
v - rete sioments of triumph, One does not have to do experiments; there
s rea. satisfaction to be found in solving a math problem and knowing that
your soiution is indisputably correct. The kind of person who likes to argue
a point of view in connection with a hopclessly comiplex problem that has ro
real solution seems to go into law, political science, and so forth, The kind
of person who is attracted to engincering typically is pleased by the ability
to obtain well-circumscribed solutions to well-defined problems. It is per-
fectly realistic to gauge your degree of match to an enginee ring career in
terms of your liking for scienc~ and math in high school and early college,
The problems become more complex as Your education and experience in -
crease, hut this is a step-by-stcp process that presumably will not leave you
behind. The good news is that the problems also become morc intercsting,
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Aechanical aptitude has little to do with suitability for an engincering
carcer anymore,  In some fields, such as mine, it won't hurt you, but it
won't do you any good, either, MNuch of modern engincering is done in partner-
ship with the computer, in a laboratory, or at a desk, Students who succeed
in engineering school are typically good at math, iatelligent, and have ratier
intellectual hobbices,  Scientific curiosity, abstract reasoning skills, and good
spatial visualization are relevant characteristics, In common with other high-
level professional pursuits, engineering also calls for sclf-discipline, erno-
tional strength, and objectivity,  One does not have to be terribly brilliant,
however, because engineering does not require niore intelligence than any
other profession; just a different sct of aptitudes and interests,

The situation is similar for women, and many women have these qualities,
Still, there have been less than 1 percent of them in the engineering population
Jduring the recemt past in this country, The reasons are cultural. in my view,
conformance to a stercotype of feminity -- a response on the part of young
women at the age of career decision to nearly overwhelming societal pressures,
It is gratifying to sce college women feeling more {free to express themselves
now via carcer choices »nd commitment than used to be the case, It is my
hope that more arnd more of these young women will see themselves as poten-
tial engineers anc that they will go on to succeed professionally, There are
more opportunitics available to them: than ever before; for example, choices
of jobs in new ficlds, promotion possibilities including management, support
for graduate studies, and the welcoming attitudes of universities with respect
to teaching and rescarch positions for those who are so inclined and whose
[ife circumstances make this pessible,

[ want to come back to ti.at peint; for the moment, the thread to follow
concerns the role models that these young women would then become for womi-
en enginecering students. More faculty role models for women engineering
students could not heip hut serve the bosi interests of those students, We
can provide moral support in addition to technical information, helping to
sustain the woman student through periods of self-doubt, of lonelinesm aad
unfamiliarity with the university enviromrnent, difficulty with husband or male
friend about the carcer choice, and other assorted personal problems, Most
of us have expericnced them all in some way,

Tne earlier the exposure to one's role model the better, however, and
while the woman professor may play a part in assisting the student to stay in
school an?' obtain her degree, her impact on initial motivation may b small.
Female celatives and family friends are excellent sources of inspiration for
many -irls, and need not be engincers to serve this function., My role model
was my mother, who had majored in mathematics in college an’ had taught
in country high schools before her marriage, Mother was ahead of her time,
She had even taken a course in surveying, just as a matter of interest, and
loved to tell her three daughters about her college and teaching days, As a
result, T had no particular negative feelings about math and science, wthough
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I did not turn orn to therm until relatively late, My parents had programmed
me to be a musician, so much time and encrgy went into practice and per-
formance. High-school chemistry, which I sclected because 1 had to have a
science (the word was that physics was too hard ), captured my interest com-
pletely and I entered college as a chemistry major, Then I took physics, and
that wae 1!

Tie revelation was short-lived, In the carly '40s, physics was still Just
something physicists did; one had to pian to obtain a PhD and toteachina
university. At 17, such lofty carcer goals were of no intcrest, My physics
professor was v.ry helpful at that point, and introduced me to the idea that
there was a four-year curriculum available in any of several applied aspects
of physics in which 1 had a good chance for success. Ileciricity and magnetism
were the aspects of that very clessical undergraduate course that had been
most enjoyable,  “here was some time lost in changing gears and making up
for lost time with prerequisites. It actually took 4 - 1/2 years, includinz two
summer-school sessions, before I obtained my BS. This is not so unusual,
Rather few enginecring students today actually graduate in four calendar years,
for a variety of rcasons.

The chairman of the Electrical Engineering Department at my school
wag a fatherly type, near retirement age at that time,  His well=intentioned
advice to me was that I go immediately to business school to learn shorthand
and typing, He was convinced that T would be much in demand as secretary
toan engineer. It was not a deliberete put~down.  This was 1947, and he had
never heard of the professional success of any woman engineer, Possibly he
never did,

My first job was won after much persistence in the face of rejection arel
disrouragement,  'the phrase "but we have never had a woman ongincer be-
for¢” was an acceptable reason at that time to refuse even to interview you,
When T finally did get past the personnel office and into that of a chief engineer,
I'learned that the position had been open for some time, and that small power
and light company was really desperate,  No other qualified applicant had been
willing to work for such a substandard salary, In all fairness, I should say
that I had married and lost my goographic mobility by that time, a problem
not uncommon aniong professionud women today,

I learned quite a bit on taat job during the ycar and a half of association,
ineludirg the fact that the old Department chairman was on the right track in
some ways,  The temptation of the cuief engincer to turn me into his secretary
was a real factor, Quicklv, 1learned 1o be a very bad tvpist, and on subse-
quent jobs I learned to say that I aid not know hew to type at all,

We moved te California in 1949 so that my husband could go to school at
Stanford, and I found a joh in the antenna laboratory of a now-prestigious re-
scarch institute that was then ust struggling to its feet, Aly four years of
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undergraduate work were not sufficient to provide much insight into antenna
theory and practice, and my brief experience with the power company had pro-
vided no basis either, 1 started out with a Friden desk calculator doing com-
putations for the theorists; other awesome figures taught me how to do preci-
sion laboratory measurements, I learned a great deal at first, and the Exalted
Ones were really very generous with their time, explaining the nature and
goals of the projects insofar as I could understand thern,

It~ ame clear rather soon that the same hand and finger skills that had
once threatened to make a violinist of me were very valuable for making pre-
cision measurements in the meter and centimeter wavelength ranges. The
cquipment was small and easy to handle, Heavy boxes of electronics gear
could always be dclegated to a technician to move around. In addition to fine
finger dexterity, | learned that I had the patience with detail and close work
that is said to be typical of women, It serves them well in sewing, knitting,
and so forth, and would do so equally well in other nonsiandard but prestigious
ficlds now dominated by men -- surgery would be another example. The work
was fun, though frustratingly difficult conceptually. We had a higher standard
of living than most student couples.

The marriage lasted through thrze degrees (all his), but did not survive
beyond the final graduation, I continued to work, and eventually found that 1
had reaclied the limit of my ability to learn the antennc business without somce
formal structure, The really interesting, responsible projects were geing to
those who had advanced degrees. Foir a whil> I hung on, not knowing which
of the many unsatisfactory aspects of iny life was accessible to change by
my own efforts. My personal life was lonely and unhappv after the divorce,
and the job held no further challenges that I seemed able to meet. Finally, I
persuaded myself that a Master's degree in electrical engineering was what
I really wanted, that it was within the scope of my capabilities, and that it
would get life moving again, Thus I entered Stanford with high hopes and but-
terflies in the stoniach,

To rnake a long story short, it was terribly difficult to be a student again,
at first. The workloads and pressures were enormous, and the undergraduate
material of ten years before was too out-of-date to be of any real help, The
first quarter was awful, but survival and success were swec', By the end of
that ycar I couldn't quit. (Not bcing willing to quit may be a personality char -
acteristic of women enginecrs, It certainly is where polar expiorer types of
both sexes are concerne 1.} T was then over 30, and my limited savings were
dwindling fast, but I v.as saved by the offer of a research assi<tantship in the
Stanferd Microwave f.aboraiory. Four years later I had my PPhD in that ficld,
and some teaching experience in the Electrical Engincering Department, Tt
was the first PhD the Stanford Engineering School had ever given to a worian,
but I only 'carned that a couple of months ago. No one ever nientioned it while
I was in school.
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[ was looking fo: a faculty position in the preaffirmative-action days of
19561, but no one was looking for a woman to fill such ar. opcning, Some deans
and departmient chairmen would not even interview me, but others were will-
ing to overlook this obvious drawback, since I was clearly qualfied. Fortu-
nately, the University of Washington was one of the latter. The departmeont
was staffed with dynamic people doing interesting things, good teaching was
viewed as favorably as research, and Seattle was Leautitael, It was a fortu-
nate choice, carcer-wise and personally, My true life partner appeared on
the scene only months after vy arrival in Seattle, and we were married just
a few months later, e had two preteenage daughters who spent their sum-
mers with us at first, Later, one of them came to live with us while she was
in high school.  Both have been with us for a yYear or more at a time while
they were college students,

A faculty career is very ¢omsuming, We prepare and give lectures, de-
velop new courses and curricula, advise and consult with students, write pro-
posals und rescarch papers, try to find a little time to just think about the
research, guide graduate students who work with us on projects, often ad-
minister our own grants internally, and serve on various kinds of committees
with the University and outside, in our profecssional arcas, The facu ity woman
typically also runs a horme and may also manage her husband's sccial life,

It takes good health, a great deal of vnergy, strong commitment to all of your
goals, flexibility, and the right husband. The importance of having the right
husband cannot be overemphasized, When there is trouble at home, with ail
the subsequent division of attention and cnergy, I do not know how it could all
be managed successfully.  Neither do I know from personal experience how
one manages with small children, 1 do know that it can be done, from my
friends who have done or are presently doing it. There are women here at
this conference who can share such experiences with you, I admire them most
sincerely,

It scems safe to say that professional women, including faculty women,
obtain real satisfaction from their work, 1 kno'w that this is truc of women
enginecrs in four western states.  Five years ago, a colleague, Helen L.,
Bee, and I did a study for the United Nations Kducational, Scientifie, and
Cultural Organization (UNLSCO) that culminated in a lengthy report entitled
The Access of Technical Careers to Women in the West Coast States of the

United States of America, Ay colleague, a woman, is a developmental

psychologist; the merger produced some interesting resul's, too many to re-
count heee, From the responses of 539 wormnen engineers to one of our question-
naires, we learned that 68 percent of them work for some degree of job satis-

Some of the material quoted in this manuscript was taken directly from the
unpublished report, Copies can be obtained from Julia T. Apter, ND, PhD,
Chairwoman, TEELE Committee on Professional Opportunities for Women,
Rush Medical College, 1753 West Congress Parkw ay, Chicago, Tllinois 60612,
Dr. Apter charges $2 to cover dupltication and mailing costs.
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faoction whether or not they need to carn their own living. Scventeen percent
were the only child in the family, which makes an interesting constrast with
the 6 to 8 percent of only-children in the general population. Forty-one per-
cent had been the oldest child; hence the percentage of first-borns (onlies plus
oldests) in this sample is 58 percent; 40 to 45 percent would be expected in a
sample of college women,

The following summary statement about first-born individuals was pro-
duced by the psychologist: they tend to be higher on academic achievement
and motivation to achieve, but higher on affiliation -- that is, as a group,
first borns are likely to prefer being with pecple to being alone, particularly
in stressful situations. There is also evidence that first-borns are more con-
forming, which might well suggest that first-born girls would be more likely
to sclect more traditional occupations or those in which solitary work is at
a minimum. We examined that in light of the perceived similarity between
the respondent and her parents.

For a wornan to perceive herself as more like her father suggests that
she has identified with him and would be attempting to be like him in other
ways., There was a disoroportionate identification of the women enginecrs
in our sample with thei: “*hers in terms of their belief that they were like
him in personality and temperament, and 60 percent saw themselves as more
ike him inintelligence. Perhaps the very high rates of first-born women in
our sample can be understood in these terms; these may be the first-borne
who did identify with daddy, and who, because of the greater emphasis placed
on achicvement for first-borns, were more persistent in achieving their edu-
cational and professional objectives, It is also possible that the girl who
could identify witn her mother (or other female relative) and still chooase an
engineering care.: would find it less stressful to sustain that choice .r our
culture,

There 1s no question in my mind that women c¢ngineers are re narkaoly
persistent.  In another study done at the University of Weshington several
years ago, the following pattern was found: cach of 19 women engincering
students whose records were examined had a higher high-school grade point
average than the average of her male classmates. Typically, she experienced
more difficulty with academic performance in the engincering curriculum than
they during the first year, as evidenced Ly her cumulative G, P, A, afier three
quarte.'s. It was observed that it was not necessarily those girls with the best
entering scholsstic records who were the mnst successful Curing the fresh-
man yeu, nor were they necessarily the wormen who eventually graduated from
the ¢nginiering cus riculum, Those who did graduate exhibited the gradual
cecovery pattern in their academic records that was typical of male clagsmates,

It was clear that the girls who selected cenginecring had more difficulty
sustaining the choice than is typical of male students. After all, duriro the
vears 1962 to 1967, from which these records were taken, engineering was

9.,
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vicwed socially as a deviant choice for girls. I am hopeful that this is less
so today.  Although the attration rate for all engineering students is high until
the third year, these young wormen appeared to become discouraged sooner
and more easi: than men. The ability to persevere is not a simple function
of scholastic sieress as evidenced by grades.

I 'have comm=nted before on the role of faculty women in helping women
students over the rough spots and in giving visibility to the message that long =~
range goals are worthy of some short-range sacrifice. I am told that there
are about =inty of us in American engineering schools, not enough to go around.
Perhaps we oan be referred to as secondary role models, The primary model,
the one who is a factor in the origiral choice, was mother in my case, an aunt
in the case of my psychologist colleague, and might be a childhood tzacher
or family friend for someone else, High-school teachers were influential in
my carlier days, some as positive models and others as negative factors,

The college physics professor played a strong role, We did not have counsc-
lors in the schools or colleges in those days, so i cannot romment on their
possible role; 1 suspect it is an important one for many students today. We
asked our UNESCO study sample about the discouragement they had experienced
from significant persons during their student days; 40 percent said they had
been discouraged by high-school counselors, 28 percent by college counselors;
specific high-school teachers had been more supportive, 1 hope that there is
now mote enthusiasm and support for young women when they express interest
in engincering,  The jobuz e there, and so are the Job satisfactions,

There s a vurrent terdency on the part of c.llege women to soy that fac-
ulty worcen of iy generation are poor role models for women stucéents, in-
sofar us dircet combat with sexism is concerned. We are not sufficiently
outspoken, it is said, and not militant enough in our ferminism. Many of you
are students. ] am sure yon would agree that you have no responsibility to
mieet the expectations of the faculty,  The other side of that is that it is not
realistic 10 ask us to incet your expectations.  Ear ly in our careers we learned
that we had to work: terribly hard and try to dc everything a little better in
order to stay even,  We learnes! to be terribly tactful, even charming, on the
Job, and to avoid confrontations that would wound the male egos of peers and
superiors,  That was professional survival, and some degree of such adapta-
tion can still smooth the path to success for all of us. W hat vou can do is
try to sort owt for yourselves those of our characteristics that have relevance
to your ovn iives, Although we typically did not have our ¢onsciousness
raised vory carly in life, many of us have moved our puints of reference
considerably in recent years,  One thing that hasn't changed is our desire to
help vou along the road to academic and professional success any way we
can, and to cheer for the exditing opportunities that are available to you,

Engincering is a fine caccer choice, If you have already made it, stand
b ifl Jf you are in a position to recommend it to a quailificd, talaqted, and

Interestod girl, don't hegitate,  The water's fine,

.



frene O Peden

Dr. Pedenomed the faculty of the University of Washington in 1961 anii
has developed courses in radio science, electromagnetic theory, and micro-
wave techmques. Ho- research interests are in radio science with applicn
tions to the polar regrons, amd she s the anthor of a number of publications
in this field; sbhe was the Niret American woman enginceer scientist to live and
work in the initerior of the Antarctic continent (1970),

~he holds the BS degree {from the 'niversity of Colorado and the MS and
Pl degrees from Stantord Universit:. all in electrical engineering. ler
carlicr work included two vears with the Delaware Power and Light Company.,
at Wilmimgto,, before joining the staff of the Stanford Research Institute.
Yenlo 7 ek, Californ-a, vher e she worked on antenna problems. From 1958
to 1061 <she vas o rescarch assistant in the Stanford Microwave baboratory,
develonimge measurement techriques for microwave periodic circuits,

Dr. Peden is 2 senior member of the institute of Klectrical and Electronics
Fngineers, the tirst woman to chair a section of that organization. Shc has
scrved on the Fditorial Board of the Proceedings of the IIKEE, and 1s now a
moember of the Fducational Activities Hoard, the FAB Minority Committee,
the Commiittee on Professieonal Opportunities for Women, anfd the Education
Committee of the Group un antennas and Propagation of the IEERE. She repre-
sents IFEE on Visiting ¢ cinmittees ot the Engineering and Accreditation Com-
mittee of the cingiteers’ Council for Professional Developmoent,

Dr, Peden s a senior member of the Society of Women Engineers (SWI)
and a past-chairwoman o) the 1 acific Northwest Section,  Other memberships
include American Women in Science, American Association for the Advance-
ment ¢! Science, Tau Beta PPi, Sigmo Ni, Mortar Board and the American
Geophysical Unmione Her many honors include the Alpha Chi Omega National
Avard of Achieverment in 1972 and the 1973 SWE Achievement Award.  She is
a member of the Adviscry Council to the School of Engineering of Sstanford
U'niversity and of the National Advisory Drug Comniittee of the Food and Drug
Admiaisteation. and has been a consultant to UNESCO on the Access of Women
to “Uecunieal Carcers in the West Coast Region of the [nited States (19680,

In private 1ite she is the wife of a seattle attornes.

ERIC

Aruitoxt provided by Eic:









| WOULC NOT HAVE BELIEVED (T!
Carolyn F. Phillips

Senior Engineer
Division of Industrial Hygiene
New York Stote Department of Labor, New York, New York

If someone, during my last year as an undergraduate mechanical engi-
neesing student, had tried to tell me that 10 years later I would be a licensed
professional engineer practiciag in a field I had never heard of and currently
fighting for 2 leave to do postgraduate rescarch work involving animals, I
would have assumed that they were completely out of their minds. But how
truc it turned out to be.  However, let's go back and start at the beginning,
if I can figure out where that was!

I grew up as an only child, in a houschold where there was a real do-it-
vourself attitude toward repairs, as a money-saviag method. Ialways had
2n interest in how things worked, what made them tick, and preferred my
cousin's train set to my dolls., An avid reader, I found out in junior high
school that science and mathematics were by far the most interesting of the
required subjects, and in addition, I was interested ;n art.

[ was fortunate to attend one of the better academic high schools in New
York City, with opportunity for extra courses in math and science as well as
special subjects, such as advertising art. I was encouraged by my mother
to look for a field of study that weculd lead to a good career. My mother had
only had the opportunity for an eighth-grade educaticn and, my father having
died when I was three, she faced the necessitly of a lifetime of work thint she
was not well prepared for and had not expected. She strongly fel. that, if at
all possible, I should have the background for an interesting, well-paying
carcer in case it should be necessatry or I should desire it, married or not.

One of my first interests was commercial art, and while considerir:

that I also came up with the idea of a drafting carcer. At this point ir. -+ - =
I had no contact with engineers, knew little of the field, and probably c. -
sidered it slightly '"far out." I found that there was another girl in my class

interested in the same types of things, and we requested permission to take

the mechanical drawing course as one of our clectives. That request provel
to be the first stumbling block. '"That's part of the boys' shop-course pro-
gram. You can't take that." We asked around and found that the teacher was
& woman, actually an art teacher who became a draftsman during World War
II.  Armed with that fuct, we tried again with the guidance counselor, managed
to get her support and eventually permission to take the course, which we both
enjoyed; but we began to realize there was a lot more interesting work behind
the drafting. Thus the idea of engineering became important.

I had never heard of SWE, which was in its carly stages at that time, but
wrote to engineering schools for information, tried to find people who knew
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engineers, to get some more details, invaded the librory, and beg=n to be
convinced that was what I'd like to have a go at. After all, it comizined my
interests in math and science, even touched on the art interest, and tied ir.
with my interest in how and why thinge did work.

While there were some people who tried to discourage the idea of studying
engineering, the second real stumbling bloc came when I found that some cof
the engineering schools in the New York City areca did not accept women under-
graduate students. (This has since changed!) I was fairly restricted tc the
New York State boundaries due to the Regents Scholarship I had, «nd because
of other financial factors, a school that was witnin commuting distance was a
better choice. This washelped by the number of schools in New York (ity,

The decision narrowed down to City College, a large city-supported engi-
necring school with no tuition charges, or l’ratt Institute, a small school
where about 50 percent of the students lived on-campus, with a good reputation
in engineering as well as art. The decision was made when Pratt offered come
scholarship help, and I became a commuter to Brooklyn. I found it a tough
curriculum, plenty of work, but challenging and interesting. There were some
minor problems (the school wasn't used to women engincering students), but
forturately there were threc of us in the mechanical engineering program. A
few professors delighted in ‘making life diff icult, but we found our classmates
friendly and helpful, and even an initial problem with gym classes turned out
to be a benefit for us since we were allowedtotake fencing and life=saving as
substitutes. The guys in the classes (a good percentage recently back from
Korea and studying under the G.I. bill) stood up for us to one professor who
delighted in embarracsing us, and they thought it great fun when an older
professor almost panicked when he saw three girls walk into his machine shop
to use the equipment (we proved that we could run the lathe if shown how, and
that our forged cl:isels werc usable).

By my junior ycar in mechanical engineering I was becoming very inter-
e¢sted in the nuclear field, and somehow managed to find a summer job at the
Ato:mmic Energy Commission's Health and Safety L.aboratories in New York,
doing drafting and some limited design work on parts that were built in the
shop next door. Those machinists sure didn't hesitate to ask pointed questions
when the drawing didn't make sense! While T learned nothing mmore about the
nuclear field that summer, I at least had an introduction to the AEC and some
of its workings.

Job hunting became another problem during our senior year., Many of the
cempanies that came to the campus did not want to talk to women; some of
those that I wrote to sent polite replies but had '"good" excuses for not offering
interviews. One was that I was too young; one company even required that my
mother sign a form since 1 was under 21. I managed to get a job as a reactor
engineer for the AEC at their New York Operations Office, and happily went to
work. (The other girls in my class also had job difficulties and did not get
them until after graduation.) 98
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Fworked on various SNAP (Svetems for Nuclear Auxitary Power) projects
under a4 project engineer, visited work sites, and the various odds and ends
*hat yunior engineers in an organization get to do as thev learn the ropes. |
discovered I was given increasing responsibilitics but was not concidered eli-
Zibie for 4 training program for voung engineers involving periods at such
claces as Oak Ridge and Argronne National Laboratories. The real reason
s that the o were afraid T wouldn't stav long encugh (I'd get married and leave),
*hough other reasons were given.,  Thev did have a tuition rein:bursement plan,
o bstarted on a Master's degree at New York University, at night, in the nu-
ciear engineering program. By my sccond vear [ was beginning to wonder if
e woas eally what Twanted to spend a lifetime at, but before I came to a firm
vocceingion the AEC suffered a periodic budget eut and instituted » RIF (Reduc-
Yien in Perees); being the Tow girl on the totem pole, Twas given a RIF notice
and s=turted job hunting and rethinking my goals and interests,

Uir estipated o number of arcas that I might be qualified to tackle, had a
few offers in the nuclear field, and looked into the computer arcas. Then by
chance, someone suggested that 1 go to the New York State Emplovment Office,
which had a scetion for professional people, 1 decided I hal nothing to lose, so
Fwent, and anong the jobs that were possible was something that they « Jdled
Iidustrial fivgiene Fngineer. My immediate reaction was "What is it”"; but
the interviewer knew only the bLrief desceription listed, which sounded interest-
ing, as it involved field work and secrmed to have a good deal of variety, We
made an appointment for an interview with the chief engineer, though he was a
bit doubtful about a girl. I became fascinated with the job - - the basis being
the prevention of occupational health problems through engineering evaluations
and control -- und he was irterested in hiring me. However, he said one pos-
sible problem involved the mines. They were the responsinility of the group,
but there was an old superstition among mirers about letting women under-
ground. We disecusgsed the problem, and then he asked if T minded climbing
or heights, My answer was "No, " and he said some of the men were afraid
to vlimb and wouldn't, so that if I'd do that he guessed it would work out evenly,
and I was hired.

This was the turning poinc for me, and I've been in that field ever since.
[ switehed my Mastor's program to the civil engineering eurriculum, with the
sanitary engineering option and an air and water pollution emphasis. So I was
anandustrial hygiene engineer, doing work mainly ¢n air pollution problems in
mdustry within New York State, as an emplovee of the Labor Department.  We
did o fair amount of stack sampling and somchow this got written up in the De-
partment's pape  and picked up by the NEW YORK TIMES, and there ensued a
spate of articles with sueh titles as: "She's Up in Smoke, " "She's Climbing in
Her Carecer as an Engir. - r,”" "Woman Rises in Man's Position, ' and "Wonran
Stiute Factory Inspector Reaches Heights ina Man's Job. "' The last title
caused some consternation at work, as there was an inspeetion group, and
we alwavs had made sure we weren't considered a part of them. But 1 learned
that writers do put words in vour mouth that vou see onlv when the item is
printed. These even led to an appearance on "To Tell the Truth  that wase
great fun even if 1 was a nervous wreek (but thev guessed me').
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I finisned my evening studics, received a Master of Civil Engineering de-
srec in 1064, and began <tudics for the professional eng.neering hieense that
would be necessary for further promotions because of the involvement of our
divicion in plan review of exhaust svetems for control purposges in industrial
installations. I had foolishly figured that T wouldn't need the PLE. license in
the nuclear area and had not taken the Enginecr-in-Training examinations
when I first pradutied, so 1 had to go back to the beginning and take all three
parts. Finally, 1 did get myv Heense, in 1967,

About 1968 or '69 1 realized that there were a number of gaps in my back-
sround that I'd like to fill in. Because of the interdisciplinary nature of the
work, Tfelt T necded better buckground training in some areas: enginearing,
e tical, and laboratory. 1 felt that [ had found the field for me, that it was a
relevant career that allowed me to take censtructive action in today's socicty,
hut that myv =cope needed to be broader. A1l along, I had been sent by the
State to =special courses in pollution control, noise evaluation, and such sub-
weets, but I felt the need for a eoordinated program.  After some investigation
of local facilities T enrolled i evening or late-afternoon courses 2t the New
York University Dost-Graduare Medical School's Inctitute of Environmental
VMedicin e, After a vear or so of this part-time study one of mv professors
asked what 1intended to do; was this it or was I interested in goirg on for the
Phld. 1 hadn't given too much serious thought to that aspect until then but be-
san to do come asking around about potential research projects and possible
funding, and to investigate the poscibilities of a leave af absence to do the
work. This brings us back to the point where T started this paper: T would
not huve believed it, would vou”

It took a good deal of disession and argument regarding benefits to the
Divicion and the State, doubt about 1.3 return, and many other points before
[ was able to get a leave of absence for a teo=yvar peviod to do potential
I’hD) research, but 1 was successful, In October of 1970 T enrolled full-time
in a joint program of the Institute of Environmental Medicine and the Graduate
ngineering School at NYU for a PhD), through the Department of Civil Engi-
neering. v rescarch project was to involve the development of equipmeni
for conducting the research experiments to evalvate the effect of mass con=
centrations of reapirable-dusts inhalation on the clearance mechanismes of
the lung.,  Since Jdust inhalation is freguently the cause of occupational discase,
thiz project was directly job-related.

I began studiers intoxicolegy, various cnvironmental problems, and spe-
cial analvtical techniques, and becanie engrossed in the development of the ex-
perimental cquiptient,  The innalation ¢tudies were conducted by using radio-
active, tagged aerosols along with coal and iron-oxide dusts on miniature
donkeves, with the data being taken via external detection of gamma ray emis-
sions, Just picture an enginecer, city born and raised, taking blood samples
from a donkeyv!

I have o returncdto New York State as a senior industrial hygicene engi-
necr and am trying to complete the write-up of the thesis. The job now includes
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cvaluation of doestrial inctalistions, examinaunon of cemplex plans for on-
haust evstems and actusd insrallations for complianee with Trgal requirems ns
as well as coordiration with the medical and laboratorsy perconnel on evialun-
tion of potential offects of environmental toxicants, required samipiing toeoh -
niques and cfoctive noang of control, planning of joint field visits, and sul,-
sequent data anadvsis . Supervigion of field teams often becomes humorous
when seme of the junior men are older than I or we have a loint visit with
wontan doctor, male nursoe, and beth mace and remale cngineers.  I've noted
that the plant enginecers or managers often forget which of the men have been
there recontly bur alwavs remember me. That can be food or bad, depending
ot the report we submitted and its requircements,

During mv two o ears at school Tdid come work as a consultant in the
field: planning surveve, conducting ficld sampling, and making recomnenda-
tions for engineering controle. This helped give me a slightly different per-
spective than 1 had fron mv work for the State governmient, ATl through
tv ee obs T have heoen active or become active in professional groups such
as ASME (mechany al engincers), APHA (public health), ACGIH {industrial
hvpriene), and of course S\WI I'm currcentiv busy as a member of the ASAE
safety Divicion's Excoutive Committee {(which includes occeupational health),
and an Intersociety Committee on Particulate Sampling, and as Vicoe=Presi-
dent of SWE. These activities have been most beneficial, both personally
and professionully, and I plan to continue them, Presentations of papers,
sennniars, and leading mectings have all added to my professional growth.

What's the next step” Ido not know, but I'm ruite positive that it will not
be dull and have rearned that vou can make changes, that one curriculum does
not lock vou into a carcer, that cometimes changes must be made afterward,
when vou are better able to grasp the total picture and know what you want
vour life-stvle to be. Tooking bhack, T have often realized that the turning
point for me wis probably the RIF notice. As much as it shattered me, mo-
mentarily, it was an event that foreed rew thoughts and decisions. It resulted
in a totally new carcer that T would never have thought of and might never have
known about.

At times, perhaps, i've had to be on my toes a little more than myv mile
counterparts, he ready to overcome sonte problems - - diseriminations that
don't exist for i man ... some prejudices. But the barriers have crumbler,
fewer doors are closed, and I've learned it's casy to command respeet from
male associates in general, both as a lady and as a professional. T have found
that sonictimes I can make @ contribution be ause of differences in psveholog-
teal makeup, combining them with training and aptitude to help find 4 unique
colttion to the problem of the moment.

In conclusion -- despite anv stumbling blocks, ‘emporary barriers, and
soite continuing antagonisms in coworkers in some arcas, 've found engineor-
Ing @ multifaceted career with all kinds of potentinl, 2 1ot of rooin {or improve-
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oot s 1 cerpmis of prefes=ionat aeceptance of engineers (in general, not just

r
wort e bint full of fun, chiellenge, and fascination.

Cuarolyn 1, Philiips

Wiiks Curolyn oo Phillips, specializing in industrial hygiene and air pol-
Laton contoor cngincering, <upervises engineering field teams in conducting
complete industeial plunt evaluations, from in-plant health ond gafety to sur-
vevs (incinding sampling for contanminants) of plant emissions, Her responsi-
Pilties also inelude the training, for office and field, of new industrial hygiene

LU RONTE L

<he examines plans and in-tallations of exhaust systems for comphance
with the labor law. :ndustrial codes, and sound enginecering practice, approving
proposed installations or making reconn endations for revision or redesign.
she evaluates process operatiens to discover possible ill effects to workers
from industrial health hazards and checks aie pollution control methods and
techniques to dotermine compliance with rules and regulations of the Depart-
ment of Environmental Conservaton.  Her work requires coordination with the
state Medical Department and the Chemistry Laboratory in joint engineering
medical field visits and data compilaticn and analysis,

She received her BME from Pratt Institute in 1960 and her MCE (Sanitary/
Nuclear) from New York Univers -ty in 1u64; she has completed her PhD
studies and research at Mew York University. She is a registered professional
engineer in the State of New York, and was neeviously a reactor engineer at
the New Yeork office of the . S. Atomic Erergy Commission and a ¢onsultant
to Environmental Analysts Inc., of Garden City, New York.

\Mliss Phillips has written or coauthored numerous scieatific papers and
art.cles; she was an invited participant in the 1266 International Conference

on Atmospheric Emissions from Sulfate Pulping, sponsored by the U, S. DPublic
Health Service.

Her professional affihiations include senior membership in the Society
of Women Engincers (vice-president. 1972-74) and membership and committee
vork in the American Society of Mechanical Engineers, the American Public
Health Association, the American industrial Hygiene Association, and the

American Conference of Governmental Industrial Hygienists.

She is also active in the Metropolitan Svnod Youth Ministry Committee,
the Appalachian Mountain Club. and the International Oxceanographic Foundation.
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ATTITUDES ABOUT AND OF PROFESSIONAL WOMEN: NOW AND THEN
Vera Pless

Research Associate
Project MAC
Massachuserts Institute of Technology, Cambridge, Massachusoetts

received my PhD from Northwestern University at about the same time
iy first child was born, and we moved to the Boston arca becausc my husbhand
arcepted a position at the Massachusetts Institute of Technology. Iwas o
lecturer at Boston University when my two older children were young. This
was a part-time teaching position.  For those of vou planning familiesand ca-
reers, T think vou should consider whoen in your career is a good time to have
children, and as much as is possible work full timne. In academic arecas a
continuous career is expected, and it is very difficult to return after an ab-
sence. Until this situation is changed, as I think it should be both for women
and men, I *hink vou should be aware of it

After five years at B.U., 1 felt that I nust return to research. The first
timie I realized that professional life was rcally different for a woman was
when I looked for a job. I received replics like "Don't you know this is a
men's college”" (there was awomen's college attached to it) and "You don't
look t=Jgh ¢nough to teach men," or ""The last weman we hired here did, . "
and this was followed by items like how well she computed or she was not in-
novative, as thougn all women were alike. In facing these problems, I felt
isolated; nobody was concerned, and I knew no one in that position, 1ac-
cepted a position as research mathematician at the Air Force Cambridge
Research  iboratories. It presented me with a good opportunity to do the
type of research which I enjoyed very much. This was in the area of erpro: -
correcting codes, amathematicaltopic with practical electrical engineering
applications. I enjoy both active mathematical research and the challenge
presented by practical problems. When my laboratory was closed last vear
Ijoired the ML T. Electrical Engineering Depariment, working in computer
sciences for Project MAC,

The main impediment to a woman's pursuing a professionai carcer is the
well-nish universal assumption that she will not. The assumption ig that she
will marry and stop her professional activities. If she continues with her ca-
recr while married it is assumed that the arrival of chiidren will terminate
or ceriously slow down her activities I believe ihat we must all fight these
assumptions in every wayv possible both in ourselves and in others.,

The best enurse for @ woman herself to follow is to pursue a career con-
*iruously, whether or not she has a family. A man does not need to choose
between a career and a family, and a woman should not be faced with such a
chotee either. A woman should realize that it 1s important to pursue a career
in adult life, that it is much mcre difficult to resume a carecer after an extended
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interruption (althoush this latter is more difficalt than it needs to be). If she
marrics, this attitude should be shared by her husband.  She should not leave
i* to chunce that thinge will “vork themselves out. Thought alse should be given
voothe timing of the birth of children. At certain times, from both professional
and cconothic views, children are less disruptive to a career than at other
tines . This poght involve the postponement of children,

I addition to the woran's arareness of her own carcer, she should be
avare of the attitudes around her toward women,  She will have to ignsre a
great number of signuts telling her thot certain paths are closed to her. She
will have ta pursue hier goals, on imany oceasions, on her own initiative and
without the encouragement that a man would receive.  Men are more often en-
couraged to present papers at professional meetings than wonien are; thev are
more often encou-aged to apply for fellowships. They are more often advised
to apuly for the best possible positions they could occupy. Many times women
arc advised to make do with sccond-rate positions because it is felt that they
e nob serious abont a carcer, or that 2 woman, whether she is serious or
net, just would not he congidered.

A waortean shoutd not be deterred by all-male institutions.  She should at-
cempt to erter then,  When ghe sees predominantly male departments in our
qnivereitios, she should rot take this ac a signal that she has no place there,
“he will he dong herself and all women & service if ¢he ean get in. So apply
for the best positions and fllowshipe vou can. Some of you will make it and
core won't At Teast vou will have tricd,and iff many won en try, women will
et thowe positions eventually, 1t ie fHor vour own sakes and for the henefit
of bt won.en

Ccannot overempaasize the importance of role models for women.  If
wolen are present in the ccivnces at universitics, women students will be-
lieve thev too can be achievers if they work hard and have the ability, the
men foculty members will have different expectations for their women students,
and the men students will regard women as professional also. If a voung
wornan wante to marry, have children, and pursue a career, she should have
exampies to pattern herself by, She chould have people to go to for guidance
and counsel. T doubt that most men faculties could fill that role.  Wonten on
the faculty could also act as advocates for women; not ull wormen will, but it
i« more likely that a woman will, The presence of women will stop the un-
congciouns signals given to women that they cannot succecd.  Nothing else will.

Needleus to sav, women in important positions in industry could be the
necessary role models for the vouager women in industry. Another impedi-
ment to the advancement of women is their absence from the buddy system.,
People get job offers, positions on important committees and so on, based
nierelv on a phone eall from one friend to anothe=. The qualifications of all
possible candidates are not weighed; just a name is mentioned in a friendly
conversation. Thies is the buddy system, and unfortunately women are not
often mientioned . 1f there are women in top positions, theyv can give input to
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the nomination of women for good positions. When all things are equal, spe-
cial efforts by snd for women will hopefully not be necessary, but until then
we all have to give women all the push we can,

Vera S, Pless

Vira S, Pless is a Research Associots at the Massachusetts Institute of
Ctnnoowy.  She received o chB degree in 1949 and an MS in AMathematics in
SO Lol at the University of Chicago, and a PhD in mathematics at North-

"~

seterr University in 1957,

In 1957 she joined Boston University as a lecturer. From 1961 to 1972
she was o cescearch mathe matician at t he Air Force Cambridge Rescarch
Laboratories, She roceived the 1869 Marcus O'Day Award for the best AFCRIL
cescarch paper of the year and in 1971 the Patricia Kayes Glass Award for
the best scientific contribution threughout the Air Forcee by a woman,

Sheis married and the mother of three children, ages 6 to 16,
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MODEL OUTLINE
Marygaret Pritchard

Consulting Industrial Engineer
Portland, Oregon

L INTRODUCTION

One of “he important facts of life to a carecr-oriented individual is the
ever-present resume. A resume, to get the job done and literally "'get the
job,'" should tell the important and interesting first -- immediately after your
name, rank, and serial-number information. Don't make the mistake I did,
carly in my career, by trying to impress them first with the fact that I was
a high-school newspaper photographer when they were looking for iy engi-
necring qualifications (which I had put at the bottom of the page).

Therefore, ! am going to record my engineering dossier for you in re-
verse order. This tells you a bit more than Dr. Matthews did, about my
current activities. Taking this as the top of the tree I shall retrace my engi-
neering carcer to its roots -- my basic characteristics and education.

2. PRESENT SITUATION

As indicated to you, presently I am a seif-employed consulting industrial
engineer. The current preject is ecology-oriented in that T have developed
a wastewater treatment system that reeycles water for the large commercial
laundries and some food service industries. (Other applications are waiting
in the wings to see if the system can handle their effluent also.) Earlier I
used the word design; to clearly define this term let's say I modified exist-
ing hardware and married existing systems to get the job done after I had
broken the problem down into components that could be handled by each of
the svstems that were part of the marriage. The big mistake others have
made in the past was attempting to handle the waste in total rather than as
components.

As a consultant I werk not only in wastewater treatment but also in all
other facets of industrial engincering, such as imaterial handling problems,
mcthods analysis, job description and evaluation, and most important -- en-
gineering management and training. At the present, due to its national im-
pact, water pollution solutions are taking the major portion of my time.

My extracurricular activities tend to be engineering-oriented. At present
I am corhairman cf the 1973 Joint Engincering Management Conference, in
St. Petersburg, Florida, October 25 and 26, 1973. This conference is spon-
sored by the maragement groups of eleven of the engincering societies. 1
participate as a member of the American Society of Mechanical Engineers.
The conference is for engineering managers and vice-presidents, providing
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information and educatior, in dpo-deting their skille. The theme of the con-
ference is the Impact of Competitive Technslopy on Engineering Munagenient.

Next vear the conference is in Mexico Citv and I have the dubious honor
of being gencral conference chairman, (Do [ heur anv offers to kelp”®  No,
ust like the army - - don't velunteer!)

An just in case vou arc wondering what T do with my spare time, T still
plav with that cumera 1eft over from high school. Then, as a native Ope-
gonuin, | enjov wilderness hiking.  And now, if my colleagues promise not
to taugh, | eniov travel -- foreign travel . With that comment I close that
portion of ©uv resume which has the heading Present Situation.

3o IMMEDINT T IPAST FATT O MENT

Prior t¢ hanging ot my shingle as a consultant, [ was emploved as g
plant industrial engincer, working for a nationual chain of large industrial
luundries. Before leaving the companv 1 was reporting directly to the chair-
mun of the board of directors and president and carried o business card with
the title Corporate Review Engincer. My job in this capacity required that
[ vigit the 12 company plants twice cach year and audit the cngineering func-
tion of each plant, much in the same way vou would audit the fiscal/financial
function.  I'll give you one Buess as to who designed the audit svstem and
format. (\v one objection to role mode's is the horn-blowing aspect.) Ay
tenure in this job was three years and I worked with six other engineers --
men, of course! A human interest point abour one of those six men: he was
a Hindu, o not onlv dia we have to adjust regarding the "He Engineor' versue
the "She Engineer, " but basic philcsophies and attitudes were involved. Our
seceretary had to explain one shouting match to clients in the fover. Her com-
ment was "Thev work well together really!" Ours were just friendly discus-

sions but carried on the higher decibel range of India and femininity,

During this period in my career my extracurricular activities included
the Society of Wornen Engincers with assigninents involving science-fair judg-
ing and guidance activities with JESS] (Junior Engineers and Scientists Sum-
mer Institute, a two-week summer program for nigh-school juniors and scn-
lors giving them insight into a technically oriented college experience).

Back to the job historv. My reasong for leaving this job was that the
company closed out its engineering department and went to service by outeide

engineering consulting firms. So I beeame a consultant.

4. PRIOR AP LOYN ENT

This category on a resume is a catch-all, with main emphasis on jobs
that are applicable to vour chosen field of endeavor. Theecfore T hall start
this brief section with eight vears as a valuation and mapping :lerk for
an electric utilitv company, designing and mapping transmission and distrj-
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sution hinee for electric power, working with and for ¢ngincers. My resson
‘o Ledecing chis tob was to return to school fo finish my enginecering studics.
(Tins potnt will be covered indetail o the section regarding cducation,)

Othecr cxplovinent inciuded cisht vears in the stock market as head elerk

for o lernber Firngoin their Jocal office; also three years spent scif-cemployed
Ac o tor designer tor theropeutic tove, one summar as a fire lookout, and

Cre SULAIDCT Wttt o hews service; and gince thie i not 4 job histor s for coecur-

it clearance Vi stopping hereo No niore foots,

FFor personal aned ccononiie reasons, the edaciation of this engineer i=
Srrienze ptchwork prograh.

PPoirt One: Due to pelio my fivetr vear in high school was Timited 1o 3

Lours, bt Drioanaged to finish oin four vonrs with my class,

Point Two: Alvoanether and T fought and svon a victory in petting me enrol-
Lol an mechands al envinecering preparatory rather than home economies or
ooanercial conrees. This is where my natural talents intended me to be,
Notumne hing ie that it was during wartime and the mechanical-drawing teacher
e oworrar Bot e st had a fight

Point Three: Upon completion of high school, farmily cireumstances
Yo e e it o the Tnhor market to becon e tami'y breadwinner.  This meant
ty enganee riny education eas forced into the myght-<chool channel, with its

Linatod curriculum,

Point Four: During me tenure with the electric utility company I was
workms with enoineers, drawing $2500 less per vewr. This rankled to the

poant “hat 1 ook the lead, quit i $7500-per-vear job,and went back to college
as g Unture student.” In et the fellows in cipss with me called me At
1 drew the line, though, when one of the guvs'wiv s had a baby and they
wwanted oo change my nickname,

Point Five: lnoeneinooecing yous clieention never ceases. Example: In
workang withiowastewater treatment, an industrial engineer had to recducate
b Ol in ~anitary engincering,

Then there is the constant process of up-dating in the fields of new tech-
coleo s Anncineer neser quits learning!

foELIL O HAPPENING:

I comparigon with come of my friends in engineering, mine has basically
boen achagpy experience. T have already mentioned the one instance of un-
caual pavoavhich gave e the push to oo back to school. In retrospect, the
ather situations worth snentioning involved two professors: one who used the
, and another who thought he could drive me
b of claes with dirty storic s both failed because of mv fellow elassmates’
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A final situation many of the girl engineers have run into is inadequate
rest-room facilities that prevent hiring a woman. I solved this one for my
future employver by asking him to install 4 signal light over the door. Need-
less to say, the guvs in the office changed the color of the light from white
to red within my first week there. Office horseplay doesn't come under
E.E.O0.C.

-3

"PUBLISH OR PERISH"

This - the axiom of the teaching side of the profession - has carry-over
in practice to some degree. Therefore it is essential to be able to write and
and speak comprehensively. My career to date includes several publications,
not of the quality and quantity of my colleagues' here. My problem is I pre-
fer to get my hands dirty with problem solving rather than with a typewriter
ribbon.

8. REWARDS

Being an engineer is being a member of one of the world's largest fra-
ternitics oflike minds and attitudes. This is one of the prime rewards of he-
ing an engincer. You can really "plug in" when vou're with the engineers.

The other rewards are monetary and a sense of accomplishment. The
monetary tends to take third place in this list of prime rewards; challenge

and accomplishment are second on my list.

8. BASIC TRAITS

In the introduction to this paper I stated that I would trace my carcer
from the present back t6 its roots -- my education and basic chararcteristics
I have covered education brieflv, so that leaves basics,

Thave often =aid I xas born to engineering as a musician is to music or
an artist to painting. Ay basic engineering talent,was obvious bv the time I
was four vears old. 1lv ability to construct and destruct tovs and furniture
plus the inquiring "why'" and "how come' that kept my mother and zrandpar-
ents busy supplving the full answers, as I wouldn't settle for half-explanations.
Their handling of a four-vear-old with a talent, olus 14 more vears of moral
support, even to mv mother taking on the whole school board to get me into
“igh=school shop and graphics, was essential to my becceming an engineer.

Another aspect, r garding myv basic talent of an inquiring mind and ac-
tive hands, is that of teacher ccoperation throughout myv education (with tw
exceptions already mentioned). Teachers -- or the word I prefer, educators
-~ Who recognize and nurture a talert to its fruition nave much to do with *he
success or failure of an engineer. In the initial jcb situation there are also
“teachers.” Ina sense, the individual training vou for vour position iz ke

17th-grade teacher in vour formal ecucation.

D o
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As a student in tais 17-yvear program of educaiion, be vocal in letting your
needs be known. The squeaking wheel gets the oil so it can do a better job. As
an example, one of the SWE scholarship winners was having trouble with her
job situation in one of the country's largest companics. She mentioned it to me
in the course of a gessip session. In turn,being the tease that I am, at the next
meeting of the JEMC sponsors I was teasing this company's representative
about the situation. He got serious with me and asked for details. The out-
come was that a computer error in her category number, which had job-rated
her into a position with a trainer at the wrong level, had caused her unhappy
situation. The situation and the category number were corrected and she is
doing a great job for the company. The moral to this story is: when it's go-
ing to help the situation, in building your talents, be vocal.

10. COXNCI.USION

Lven after that last statement the time has come for me to quit talking,
so vo: can be vocal. Engineering has been a happy experience for me.
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THE EVOLUTION OF AN ENGINEER
Della M. Royv

Associate Professor of Materials Science
Materials Research Laboratory
The Pennsylvania State University, University Park, Pennsylvania

There are at least two avenues to be coming an engineer: one, to train
specifically for this ficld, and the second to come in by the back door., \hile
most women now selecting this career will probably choose the direct process,
still others may come by circuitous routes, and those may find something of
interest in my personal experience. M career has not been in any sense tyvpi-
cal, but instead has proceeded by an evolutionary process, one which was not
at ali predictable from my background and past (in my view), But in compar-
ison with the unusual experiences that certain others in the program have had
in their prorfessional development, mine may seem rather conventional.

But first a word about what this particular materials scientist or materi-
als engineer does. The ficld of materials defined some 10 to 12 years ago,
and my particular interests within it involve chemistry, preparative aspects,
microstructure and related phenomena, basic materials characteristics of in-
organic and ceramic materials. My responsibilities include conducting re-
search, supervising graduaie student and postdoctoral research in the areas
of biomaterials, ceramics, glass, cement and concrete., Also, I organized
and edit an international research journal, and do some consulting. It was
really highly improbable that from my background I should become an engineer,
Born in a rural Eastern Oregon community where even most of the bovs didn't
go to college and the girls typically got married after graduating from high
school, it seems strange that I considered pursuing a career at all. I was
turned on by scionce at an early age and led along by the goal of pursuing this
ream, and was enccuraged at the right moments so that eventually this was
possible. I went to college, where I received a BS in Liberal Arts with a
chemistry major (engineering did not exist at the University at that time).
Thenl went on to graduate school to pursue studies best defined as applied
science; and from there my professional orientation evelved and changed as
did my research interests and efforts uo to the present,

There were certain vnique factors which helped shape this evolutionary
process. My hope and expaciation for the futare is that girls will have the
possibility much more clearly open to therm of following the careers they want,
that it will b2 more natural and accepted, that it will be much less unigue --
this directien is clearly evident already. Nevertheless, for a woman the rea-
sons for foliowing a particular career may never ke quite the same as for a
nd some factors which shaped the evolution of my career mayv speak to

It is useful to raise the guestion: Given egual ability or potential, what

>
factors are responsible for z certain woman's entering an engineering field

(
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while so many others do not? And one may neced to step back from this a bit
turther to raise a second question: A carecer or not a career? Fortunately,

the latter battle is almost won, for a substantial proportion of people now ac-
cept as legitimate a woman's desire to pursue a carcer, but even this doces not
receive universal acceptance, 1 think the single most essential factor in an-
swering both questions is for the person to have a deep sense within herself that
this is a proper and logical course, that it is somechow right and is the most
suitable use of her talents, Secondly, it is important to receive encouragement
from the proper persons at critical points in time. Those in guidance will cer-
tainly affirm this second factor as vital in cnabling pcrsons to shape a career.
Thirdly. there is a factor one might call luck, or circumstance, wincn opens
upportuniti~:s. And finally a fourth that I call stubbornness, which keeps one

at it. Each of vou may add vour own additional ones to this list,

I have already mentioned my early and persisting fascination with science,
but thore was not muchn opportumt_\' to develop this interest during my high-
school vears, In fact, there was not much challenge, for in a small rural school
i was easy o stav at the top of the class, and 1 used the considerable spare
timie for reading and pursuing my own interests, music, athletics, drama, de-
hate, otc,; but was siightly bored over all. \When it became apparent that by
taking extra work I could graduate in three vears instead of four, 1 proceeded
o do oso ato thie Principal's mild consternatmnl ). My biggest administrative
e, however, was to be allowed to take physics instead of shorthand ("But
he girls take shorthand, and vou will be the only girl in the physies class’ --
there I ot miv first glimpse of the shape of things to come)l,

Quite imporsant ar this stage was the inflience of the central p» ople in mx
2 1 should not zo furither without mentioning this: First, iz good and
wize mother, who had not felt highly fulfilled in her oun life, since she was
atle 1o b2 only 3 mousewife, and who patiently stood by to encourage me and
help make possible my doing what I really wanied to do, She also saved me
Trosr a couple of false starts, when 1 appeared to be set on going in other di-
it was doing so through 2 sonse of duty rather than genuine interest
, ™y sister, several vears older, who was well on her way
r & geologzist, and who with much more dl’nc*‘l v and agains: greater
~bgtacles than I laztor encountered had been able crrmodnt them, and had

zlready orovided for me & model. Ardthird ‘“‘}" 2ihel, who, ?houzl ne thou ;h
- ;

r= in the home, felt that his daughters wore rat
L ¢4

heom; thus, *.=.‘hllo he

x,oll\‘; davs brought new and wondrous experiences, the irce of knowledge
1it Iizerally waiting to Te plucked, the opportunity to exolore philosophi-
s, “he maodium of study in small, intimaie classes fand this at 3 state
umiversitn]), ths latisr a by-product of war vears and low enroliments, The
same circumstances zlso mean: that science classes had about egual enroliment
{ywormen and mmon -- the only =ime I haves experienced this in past-hizh-school
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dayvs -- and that the men professors paid more specic. attenticn to us than
opportunity ordinarily would have allowed. T have still fond memories ofthe
shelmstry pro ssor who convinced nmie that an intelligent being could make up
for lack of ba kground: of the wathematics professor who encouraged me to
streteh myself to my utimost mentally; of the small phyeics laboratory s>ssions
where “he studente really forgot the time of day: we discussed manv things,

but learned pliosics too; of the m inrernlogy classes where | literally got indi-
vidual instruction

All these were privileged experiences and involved special persons. The
war vears also caused my being recruited while an undergraduate to assist in
teaching returning veterans (there were not sufficient graduate assistants),
and I came to realize, though somewhat humbly. that even though the men were
nmuch more expericneed generally, 1 knew more phvsics and chemistry and had
somiething to teach them. This probably shaped more than I realized at the
“ime the possibility of woerking in a so-called man's field.

Wihen I said tha my career was an evoelutionary process, that was cer-
tainly true of graduate school, as advanced training was not conceived as a
possihility when I entered ccllege but appeared Necessary to me as graduation
GpuToached. Jobs open to a BS cheniist were nct very challenging at that time,
and [ began o explore available assistantships to support me in graduate school.
After [ had applied to various chemistry departments and geology departments,
and *h °n refused all offers, none of which seemed just right, some informaticn
came 0 me though a professor (with whom I had previously spent many hours
talking) about a rew "geochemistry curriculum which seemed to be just the
right combination of applied science I was looking for. I would call this a
combination of the two factors: influence of the right person, and luck.

The professor with whom I would be w+ rking on the assistantship had not
expected a woman, but looked at my qualifications and said, why not? This
continued to be his attitude as I finished my Alaster’s and lcoked to a PhD, as

P I worked for hin, and was a great asset. Working also for the same
professor at that time was the man who was 0 become my husband (just
g his PnD as I started graduate school) and a second roung man from

z Vith rve Southern gentlemanly consideration the latter insisted
“hat he do evervthing for me that it wasn™ proper for a woman to do, while
-enit 1o show me how te do things and then leave it
me. Somehow ke never doubted that I was capable of doing most anvthing.
And *his patiorn was to carr rough in our marriage, later. Thus
r‘ I3

zzgain

~ 3

SONs Was strong in encouraging,

at this stage, the influence of specific oo
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hack to work again, though I must admit that after cur third child was born
davs were very full,  Again, let me emphasize that this pattern scemed {or
me the right course: I would not want to pretend that it is desirable for everv-
one.  Fortunatelv, my hushand supported me wholeheartedly in this choice; 1
can imagine how exceedingly difficult it would be if there were only a grudging
accentance from someone so very important and central!.  In my case it was
not only thorough ccceptance but the fact that we worked together very closely
and shared most interests. He has been a constant source of encouragement,
and mv best eritic.

What are some of the difficulties encountered in pursuing such a career”
At -he top of the list, and by far the most limiting factor, in my impression,
1= simply time.  In choosing work which is so invelving, one simply has to un-
choose so many other activities, 1o he very careful in deciding to take on ad-
ditior sl tasks or explore interests, and simply in budgeting the existing time
te mert the needs. Perhaps this time factor loomed greater, when the chil-
dren wevre small, In comparison with e lives of others, as in those davs
not mwany wemen worked: but new it seems that the anomaly is rather those
who cdon't. There were some vather painful times of recensidering decisions,
topified by the moment when my oldest son, then about age 9, asked rather
poign an’lv "Alother, why do vou work” The other mothers den't seem to
have 1o, Either the age changed, or else it was inwerpreted 1o his younger
brothers miore adequately, as this guestion was not raised as such by ther .

I am convineed t'i;.:t :rose:’vation of myv own peace of mind was aided in

: rc-Cpnhciblo pocldon -- Iwas a research
socizte -~ so that if I missed work occ-
'fz:_ But it was the'\ to challenge mie

e to leave it to miy children's memoirs to see

; \ uscession of nursery schools, bzabysitters,
furijor musivms, clube, and other creative activities designed for them while
Iwas occuniad with work (i7 ¢kev can remember that long, or be obiectitve).

+
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'ma:".: field" -- bui h1 wil
en rise to some embarrassing or amusing
+inzs and gatherirgs 1t
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wincing as the audience was auiema
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er somecne kmew I was a woman, and if nos
I realized the faci. JNilore than conce
0 k::ew me bv name cnly, to meet the
ponse, 'But, vou're a ladv. Inh
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is all male (invited by me), and 1 have jokingly been accused by some of *he
board menbers of being anti-female! The basic fact is that there sirmply
weren't obviously suitable female candidates (although presentlv [ am nego-
siating for one rarticular woman from overseas).

TN r
When !

was vounger, in a professiconal situation a number of men did not
reallv take me seriously at first; but 1 remember very few examples of what
could e alled obvious direct discrimination because I was a woman. Gener-
allv, personal contact and working together crases suspicion and theoretical
douots along these lines even from the skeptic. Pcople sometimes raise the
Guestion, Do men like to take orders fromi a woman? (Maybe we should ask
as well  the question, Do women like taking orders from a woman®) I do not
Rave, nor have T ever had large numbers of men working for me, because of
‘e particular nature of my work, and cannot give statistically significant duta.
Sut T rememoer well the occasion when my first graduate-student thesis ad-
visee had taken Rie final Ph) exam; afterward I found a bouquet of roses on
iy deske This erased some doults that [ had in mv own mind at that time.

wing, 1do not want to paint suct 2 rosy picture that it glosses over
all difficulties, and hope I have not done that. By my expectations for the
future basced on e present and reasonable extrapolation are that the job situ-
ation for women engincers will continue steadily to open up, that there wili
e 2 lessening of direct pressures and opposition to those girls who seek to
follow this profession.  Emplovment opportunities right now, as others have
indicated, are good in engineering, and the greatest future difficulties may

e cvertuality that all jobs are drastically cut back and the

itiveress bhecomes much greater. For a particular situation the indi-

I mus: be aware of subtleties which may be present in an immediate
em2lover's attitude, of which even the emplover may not be aware. If married
and desiring o have a family, she should consider carefully what is ker hue-

s attitude, and the couple shouid discuss thorouzhly how thev hope to
anage and share the responsibilities. 1 still see considerable value for
pari-tinme professions, where possibly both husband and wife could have half-

: hGres-guarter-iime jobs, allowing each the opporiunity for outside pursuits.
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bout ecual rights for men, since I
£0 overdboard the other way, to the point where a mar-
ried worran is autematicallv zuaranteed security and therebyv is able to do

I would liks <0 =zav a
Zon't Teel that wo should

anything she cleases. One good example which Iam pleased to report is the
situzation whers a wife, after her family was nearly grown, went back to col-
leze, tonk a joo which she finds verv Zulfilling, and at the same time has mazs
I prssivle Jor heor nusbard 10 pursue a lifelong interest -- to be a freelance
artist. I hop2 we will sec more such examples as well. Finzglly, from myv own
limited experience, [ feel that there ave olenty of cpportunities ‘or women
snZincering, and would like fo telp sprezad *he word that ‘hose whe rezllx iz

An Imterast ininis area should rot held heck bocavse of past immacss or ima
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Della M, Roy

br. Della M., Roy is o senior member of the Graduate Faculty of the
Pennsylvania State University., An Associate Professor of Materials Science,
she also consults with cement manufacturing companies on special diagnostic
problems, effects of chemical and temperawre changes, and problems in ac-
colorated curing of concrete,

Dr. Reoy's research has included general materials preparation and
characterization, with special emphasis on the area of cement -- chemistry
and temperature and pressure reactions; crystal synthesis and growth; and
minecralogy.

She received her BS degree in chemistry from the University of Oregon
in 1847 and her MS and PhD in mineralogy at the Pennsylvania Staie Univer-
ity in 1840 and 1932, respectively. She came to the Materials Research
Laboratory in 1062 as a senior research associate, having previously served
as senior research associate in geochemistry and a research assistant in
mincralogy, all at Penn State,

Author herself of many technical papers and articles, Dr. Roy is editor-

hief of Cement and Concrete Research, an international journal. A par-
ticipant in numerous international professional meetings and symposia, she
iz 2 Fellow of the Mineralogical Society of A.i.erica, a Fellow of the Amer-
1can Societwy for the Advancement of Science, and a member of the Geochem-
ical Seciety, the American Society of Engineering Education, the National
Avademy of Science (Highway Research Beard, Committee A2EO-6 on basic
ra2search in cement and concrete), the International Aineralogical Associa-
tion, the American Concrete Institute, the American Ceramic Societv, the
Concrete Society, and the American Society for Testing and Materials. Her
honor society membershios are in Pai Beia Kappa, Sigma Xi, Sigma Delta
Eonsilon, an2 Pi AMu Epsilon.

in-¢

Dr. Roy includes among her outside activities speaking to civic, church,

and college groups on the subject of marriage andé family relations. Her hus-
band, Dr. Rustum Roy, Professor of the Solid State a2t Pennsyliania State
University, is Director of the Aaterials Kesearch Laboratory., Thev have
thr=2 soms. ‘
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INFLUENCE OF SECONDARY EDUCATION
ON WOMEN'S CAREER SELECTION

J.T.. Sabadell

Assistant Professor
Department of Chemical Engineering
and Center for Environmental Studies
Princeton University, Princeton, New Jersey

This presentation will consist of: a concise description of the secondary
cducation in some European countrics, and the American countergpart, during
e 19th and 20th centuries. Along with this, some data on the role women

play in higher education today in Western societies will be presented. and a
correlation between the selection of careers women make and the influence
these diverse educational systems may have on this critical step they tarxe

will be established.

NINETEENTH CENTURY EDUCATION

It was during the 1800's that the western world was swept by ideological
currents and countercurrents; when strong nationalisms emerged and when the
industrial revolution made its full impact. The new nations emerging and the
old ones that were changing modes and rulers, sometimes explosively, needed
to instill national and moral feelings in their people; their economy, through
industrialization, needed workers with some special skills. To attain all this,
popular education was the key.

GENFRAL CONSIDERATIONS

The =ducational system of any given country at any given time is shaped
and affected by interacting historical, social, econcmical, and political fac-
ors. Also, in the history of humanity an event does not occur in a vacuum::
on: the contrary, there are precise causes for it to happen, and always its
conseguernces will influence the following occurrences. Thus, before enter-
ing inta the women s side of the educational process. let us review in general

1

what happened in this fizld during the las: two centuries.

it can be seen, then,beginning with Prussia and the Scandinavian couniries
in ine first half of the 18th century; the es:iablishment, in more or less success-
f compulsery elementary systems. Many circumstances helped:
conceantration of ccmlado- in urban areas where cchooh could reach more
children easily: industry's economic support, through itaxation, of national
svsteme; sirong ideologies like liberalism, ~oc1chs--;, etc. that sought the
nforcenmsant of universsal education. But stillon b sides of the ocean only
he uoper classes attencdel secondary schools and universites.
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The important disitinction that appears is the centralized, state-controlled
cdueational programs implemented in continental Europe and the laissez-faire
concept that prevails in the English, and subsequently American, cducation,

The general picture that emerged in Europe by the end of the 1800's was
the lower classes attending elementary primary, followed by higher primary,
vocational and continuation schools. with structured programs, supported by
the state, and compulsory attendance up to age 13 to 16, On the other hand,
for the children of the upper classes, highly selective secondary svstems were
still the norm, with strong classical curricula in the gvmnasiums, lvcees, or
grammar schools. But already children of the middle classes were beginning
to “infiltrate’ the syvstem, Nevertheless, through screening, examinations
(eleven-plus) and demanding standards, secondary and higher education were
Kepr quite 2xclusive and alwayvs very much structured,

In the United Siates, instead, education wos not a national prerogative and
it «was left to each state (usually with variations within a state) to estahlish
programs and to enforce support., This decentralization is in sharp contrast
with the Enropean systems,

Up 10 the 1860's, private secondary schools educated the gontr‘;~."=z sons
(in Latin grammar schools, military academies, religious schools) it was
aior the Civil Warthat putlic high schools began to appear and theyv had a
unique syetem, as we have today., The German influence at this stage was
vory strorg up to the time of World War 1,

+ -L«

It 12 onlv at the beginning of this century that efforts in standardizing the
[ et

mighi-school curriculum were se: in moticon., At the higher education level,

any intent 1o ostablish a national univeorsity fa:lc-d even though men like Wash-

, 3nd NMzadizon were enthusiastic about the idea.
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- In Europe the dual system still is in effect, and so we find in England the
highly selective grammar scaool, the technical and vocational high schools,
and the modern High School.

In Germany, voungsters attend four differen: kinds of secondary schools:
the gvmnasium (classic), tie real-gymnasium, the ober-real-schule (strony
in sciences), and the Aufbauschule that seeks to give advanced basic education
to children of rural communities,

in France, the first educational phase is from six to eleven vears old,
After an ‘eleven-plus  exam, different secondary possibilities, according
to performance, from age 11 to 15 and from age 15 to 18, the academically
Inclined students attend the preparatoires aux grandes écoles. The other
youngsters are provided with vocational training programs.

In Russia, where a tremendous effort was ac s:complished in the last fiftv
from a 75 percent illiteracy in 1917 to a very high literacy rate today)

a cla sless, centralized, and strongly scientific and technologically oriented
educational svstem has been developed. After eight yvears of elementary in-
struction, two tvpes of high schools are in function: a) the regular general,
four vears, that offer mixed humanistic and scientific disciplines; and b) the
technical school, four vears also, training nonscholastically oriented students
for practical, technical, and manual labors.

In Sweden, the upper secondary school is divided into what is called
‘lines’’: the liberal arts line, the social sciences line, the economics line,
the naturzl sciences line, and the technical line, each witii two- to four- -vear
programs,. In zll cases there are certain subjects that have to be studied, for
a longer or shorter period, by all the students: the national language, ano:her
language -- usuzlly English, history, mathematics, general sciences, civics,

psycholegy, and others,

c 28 ol thae A::ericas, wiere educationzl sysiems were shzaoed
after European models, follow =imiiar paths of dual secondary education. For
: , of elementary compulsory instruc-

. the student can atiend any of the following four <ypes of h 1igh schools taf-
ler an entrance examination): z) <hs lvce‘;:n or national school, a five-vear
completely structured program for academically orieated studenzs: b)Y the rar-
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mmal school, five vears ¢f Jor teachers’ prep;ratlon followed Ty two to four
vears of special programs in specific subiects; ¢) the commercial school,

Zlive vears of business ans zconomics Srograms: &) industrial schools, six to
seven yvears of techrnological programs, The a), ¢, and ) cegrees, together
with enirance examinations, guzlify the siudents <0 enter collagss and univer-
gities: these again are centrzlized and nighly structured., The ohilosophy Te-
hind thesa formzl od-cational svetems, with compulsnary orozrams znd few or
no elective courses, is thar:
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1. The ac~demically oriented student needs a broad education in human-
ities and sciences, so that when he-she enters a specific discipline in
higher education this person has more than a basic knowledge of sub-
jects not pertaining to his-her postsecendary studies. This is the en-
cvclopedic concept cf culture,

2 The nonacademically oriented student can acquire technical or manu-
=1 skills along with some broadening in the education already received
during elementary school,

3. Some ficlds of studies need to be treated specially, beginning at the
secordary level, as in business, technological, or normal schools,
Along with the specific subjects, general ones are also covercd,

This organization of the secondary education ts in contrast with the ladder sys-
te in the United states, which gives to the high-school student a large free-
dom of choice.

INFLUENCE OF SECONDARY SYSTEMS ON WOMEN'S "1I1IGHER

EDUCATION CHOICES

The proposition of this paper is that: along with many other reasons that
w2 will not enter here to discuss, the emphasis and relevance of secondar.
scnool's curriculum, together with stronger requirements in mathematics and
sciences, would improve the chances of academically oriented women in ¢nter-
Ing sci 1fic and technologieal fields.

e -

neorem lies in the figires presented in Tables
1, 2, and 3, an ci in studies performed in the United States on primary- and
secondarv-lavel s udents. It was found that girls are ‘turned oif on sciences
ancd rmath as early he 5th gracde, though performing equally with or better
than the bO\'s up 10 the 8th grade. At the high-school level the attendance of
cience courses cecreases sharply after the mini-
re ulreztzen*‘.s are covered., The contention here is that during
vears of high-school education, sciences and mathematics should
t least for the smudents with scholastic
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A reform of this Kind would be not an easy task to perform znd
gquite unpopular with some students. It wald also be agzinst whzat C.S
i ! 2 ¢ principle of th
S , savs that dunces and idlers must not »e made 1o feel in-
‘arior to intelligsnt an¢ indus:rious pupils. Tha: would be undemocratic ...
"in & word, w2 may reasonably hope for L-e virtual abolition of ecucation when
< 2

e NIoW

-

good as vou has fully ha\. its way. Taking this las:® sentence angd giv-
t us say that: education will He*‘-er serve sociawy when |

v

(worman) am as zood as vou {man) has fully had its way.
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Table 3
DOCTORATIES EARNED BY WOMEEN
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ON BEING A WOMAN ENGINEER
Irene W, Sharpe

General Engineer
Frpineering and Research Center, Burcau of Reclamation
U.S. Department of the Interior, Denver, Colorado

When [ was invited to make a presentation before this group, it never oc-
curred to me to declind the invitation. Once I learned what I was in for --

writing a speech == you ¢ 1"t imagine how 1 wished I had declined.  You might

say, "What's so bad about writing a speech?' Well, nothing, unless you hap-
pen to be one who talks incoherently but can't stand the sight of something
written that way,

Of course, by now we all know we're here to share our ideas and exper-
iences on being women engineers., During the next few minutes, I'm going
to tell you some of my beliefs and what it's been like for me as a woman who
works a 10-hour weck as an engineer, has a hushand, two children, and num-
crous other interests,

I have spoken to high-school and junior-high groups some three to five
times per year for the past six years about engineering as a career. Not
once did I write a speech; I was generally able to gear my talk to the inter-
est of the group after getting up before them, Usually, T could just say, 'I'm
an cngineer, " and that alone would provoke enough questions to use up the re-
maining time,

This past December, I went to speak during Carecer Day at one of the
local high schools; a tcacher made the introduction; the students asked no
questions, and I had to come up with something fast for the first time. And
having to write out this speech has caused me 10 have to come up with some-
thing a sccond time, though not quite as fast,

I didn't always want ‘o be an engineer. 1 wanted to be a math teacher until
I was in the ninth grade. I decided that 1didn't want to be a teacher, with no
idea of what I did want to be, Once I decided on engincering, I pursued it with
extremeo determination. And I must say that I was not always happy with my
engineering studies., 1 found my junior year extremely uninteresting and be-
came quite bored. But my senior year I was back to courses that I felt were
useful for what I expected to do with my enginecering education, and I was very
happy that I had stuck with it.

Concerning my desire to become an engincer, of course my mother was
against it,  She didn't know what it was, she probably still doesn't, but she
knew-what tcachers were and she fully approved of my being o teacher, When
I'told "wr T would not go to the State College, that I wanted to go to an cngineer-
ing school, that I'd finance my own way even if it meant going to school longer,
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I think she became aware of my definite intentions, She asked my sister, a
math tcacher, what she thought; she said she wished she had become some-
thing othcr than a teacher, That ended that difference, and I went through

with my plans.

During my four years in college, I was very active in campus life and ac-
tivities, 1found having participated in such activities an asset when I joined
the work world, 1 think perhaps you gain experience in teamwork from such
participation,

T jcmea Un Society of Women Engineers as a student in 1962, 1 occasion-
ally attended a % ciion meeting from then until 1968, when I attended the Na-
tional Convention in l.os Angeles, I'm ashamed to say what attracted me to
the 1968 Convention., 1 have now been to four SWE National Conventions, and
this is my third Engincering Foundation Conference dealing with women in
cngineering,

At one of the National Conventions, someone stated, "'l wouldn't miss
one of these things for anything, At these Conventions, lasting friendships
are made, leadership potentials are developed, and self~confidence is ti
mendously increased. ' T have found those words to be incredibly true,

I graduated in June 1963 and went to work in the Chief Engincer's Office
of the Bureau of Reclamation, located in Denver, Colorado. My job for one
week to 4 month there was to be photographed, talk to news reporters, and
tell any employce who asked why I studied to be an electrical engineer, As
a participant in the Rotation I’rogram for new engineers and other profes-
sionals, I was given four 13-wecek assignments in various areas of the Burcau
to learn how my job related to the overall mission of the Bureau and to cven-
tually settle in one of the four arcas as a permanent employee,

One of my assignracnts was a field assignment to a regional office, which
wasn't approved until about halfway through my second assignment, The ticld
assignment had been denied me by a personnel department employee within
two hours of the time 1 first reported to work., ... because "you're a woman, "
he said.  During my sccond 13-week assignmont, 1 asked my supervisor why
I couldn't go on a ficld assignment, That was the first time anyone working
with me knew cf the denial, Within a matter of several hours, what the person-
nel employcee had told me was out of the window and I was scheduled to go to
a field office,

Having experienced that, I soon concluded that asking naive questions
sometimes brings quick and desirable vesults, I also feel that opportunitics
to travel and remr de training assignments should not be turned down without
very sound reasons after having been seriously thought about.
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I was married in October of the same year that I graduated from college,
and though I was one¢ who used to sct goals years ahead and work toward them,
I've found mysclf altering many of my goals as the situaticn required,

So far as a workeble solution to career, marriage, and family are con-
cerned, I've found almost ¢very goal that I set altered, For instance, upon
graduation I had an immediate goal to work two years before getting married.
S0 you can see kow I flubbed that one. Being married led to my leaving engi-
necring for a little more than two years (January 1965 to March 1967), dur-
ing which time I worked as an instructor, counselor, and/or examiner for the
U.S. Armed Forces Institute at the Army Education Center in Verdun, France,
I have considered yoing into teaching, but it isn't in the very near future of the
goals I've set. My most immediate goal is to go back to college.

I never wanted to go to graduate school as soon as I finished my I3S, 1
had professors who suggested that no engineer should do that, and I am per-
sonally glad that I couldn't afford to do it; finances forced me to go to work,
The professors reasonced that you needed to find your "area' so you'd know
what to study in gradustc schoolk A former Chief Enginecr where T work once
suggested that five years of experience working as an ¢ngineer be a prerequi-
site for admission to enginecring graduate school. I've learned through work
cxperience that I'd prefer a second BS degree rather than an MS in engineer-
ing. I do think, however, that I would like to pursuc graduate work in some-
thing like engincering management, public administration, personnel manage-
ment, or the likes,

I believe that an undergraduate background in cngincering is probably the
best springboard one could have for entering any one of a number of careers,
I have known individuals with engineering backgrounds to become sales per-
sonnel, medical doctors, attorneys, pilots, mayors,

Of the many goals I've set and then changed, another was to ceasge working
when I had my first child. That goal was changed primarily because I needed
to return to work for 16 weeks to obtain carecer status, after which I could
leave Federal Service and request reinstatement at any time,

When I had worked the 16 weeks, things were going so great and I liked
my work so well that I didn't even consider quitting. With my scernd child,
I had reached a point of boredom on my job and was scriously considering us-
ing my child's birth as a "valid" reason to retire, at least temporarily, from
the work world., Iut it secems somewhere along the line someone decided that
I was worth keeping, and I was given a reassignment in which I worked only
seven weeks before I went on maternity leave, T found during that seven weeks
that the joh offered a challenge that I wanted to undertake, and I've remained
in it ever since, 1 plan to spend at least another year in that job, BLecause 1
know I have a goal to stay where I am another year, I'm not doing any hard
looking; however, I have been approached by several government agencies
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from time to time¢, as many private companies, and two universities for pos-
sible employment.  Just to know that employers are looking for women engineers
gives me a certain amount of satisfaction in knowing that I'm in an area of work
where the supply isn't greater than the demand.

All'in all, T fcel that the success of a woman as an enginecr will depend
a lot on the four keys to the executive powder room presented at last year's
Engineering Foundation Conference on "Women in Engineering and Manage -
ment''; 1) Know the territory, 2) Know thyself, 3) Know the law (and I might
add, usc it if nced be), and 4) Know your stuff (subject field/ continuing edu-
cation), You know better than anyone whether you're lacking in any of those
arcas; if you are, set goals to achieve strengthening where needed.

As a woman engincer, I'm convinced that on the job one should spend lit-
tle time dwelling on the fact that she's a woman engineer, The more time s
spert just being an enginecer, the better. There is competition even between
the men for recognition and higher positions, and a woman can be left far be-
hind if she spends her time daydreaming about being a woman engineer,

I'm not saying you should not dress feminine and maintain a feminine air;
I'm saying that thinking and using your brain isn't peculiar to either sew, If
you have the appearance of a woman, you will on first sight be viewed in the
same light as every other woman, anyway. Then it will be up to you as an
individual to show your individuality and that you are indeed different. There
are many aspects of being a woman that I think we each desire, or at least ac-
cept, but being paid less and being denied opportunities in our chosen work
aren't among them,

I currently work as a general engineer, and my job consists mostly of
technical editing. It is extremely interesting to me because of contacts with
so many authors. 1 {ind much satisfaction in completing one of these projects
but an awful lot of frustration in not receiving a sericus word from my immedi-
ate supervisors about whether the job was good, bad, or indifferent. Many of
the authors and their superiors have tharked me and said they were pleased
that 1 did a good job, This falls in the category of "knowing thyself.'" Do you
want to know if you did a good job? If your immediate bosses won't comment,
is what you hear from others sufficient? This may be a case of having to ''ac-
cept that which you cannot change or having the courage to change that which
should be changed, " and that might mcan changing jobs, or at least supervi-
sors, I once heard & woman luncheon speaker admonish, '""Be careful how
vou choose your supervisors,

Though I've stayed with the same employer for more than cight years, 1
hove spent approxinvately three years in each of three different areas of work,
Personally, 1 have found cach of them rewarding in different ways, 1 think
that one, whether engineer or not, should be happy in his or her work, no mat-
ter what the work is, This can be achieved in many ways, Sometimes one is
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unhappy in one's work because the person, in my opinicn, chooses to be unhappy,
If such were not the case, 1 think the person could and would take the risk, loss
in pay, and scek additional training or whatever is rcquired to make a switch,

{ you are a grouch who would be unhappy no matter what you are doing, then
rou are the problem and not the job, Sometimes, it may require changing jobs
e . . ” - - -
several times to learn this,  3ut once you learn it, then You can start working
on the real problem -- yourself; your attitude towards yourself,

pevause women make up such a small 3 reentage of the engineers in this
country, 1 think for years to come  we'll find ourselves working within an en-
vironment predominantly male. If you have a chip on your shoulder about be-
ing cither inferior or <uperior to these men, get it off, because you will waste
Vast amounts of thine and encrgy thinking about the environment rather than
the g0l at hand,

[t's my understanding that ~ .0 are all ngimecrs or contermplating becom-
ing engincers,  So I'm sure we se ol had the experience of being the only girl
ina class or one of ealy two or three. For this reason, to end up as the only
Lotan enginecs inoa conpuny or the only one working in a particular arca within
a company 1sn't going to be traumatic from the standpoint of being the only
woman amidst an occan of 0n, I you're husband-hunting, that may be an
ideal situation, providad, of course, that the husband you're hunting isn't al-
ready someonc clic's, Howewer, [ do think that you may sensce a difference of
sutisfaction in being treated equally and fai rly. In school, your professors
for the most purt will evaluate you in ruch the same way they evaluate the
gents in your class, Onrthe job you may find yourself being watched more
closely and a "big deal’” Leing made, or you may be razzed, about any crror
you miight make, with little if anything said about things done wetl,

I'm afraid many of my ussociates placed me in a different light than they
piaced my male counterparts. 1 was young (21) when I was hired; 1 was ex-
pected to get married, which 1 did after working only five months, ] was ex-
pected to become pregnant, which 1 did after working more than five ycars;
Iwas expected to stop working, and that T haven't done,

Pecause Twas expected to quit work. I'm convinced that training {(on-
the-job as well as other tvpes) was denied me until some six to cight months
ago.  There arce twoe possible reasons why this is no longer the case: 1) I've
convinced the "powers that be’ that T am going to work indefinitely, whether
at the Durcau or elsewhere, and 2) 1 finally got the courage to start squawking
about it, I think probably the latter is the real reason for the change,

I've done s0 nmuch talkdng about me, mypelicls, experiences, and goals,
"Il bet sere of you are out there thinking, What about her poor hushband and
her poor little children” T have never been able to put any of the threce (carcer,
husband, and children) in numerical order of importance., 1 somchow feel that
they are all on the saimne level and that one adds to the importance or signifi-
cunce of the others, \Whichever needs attention at a particular time is usually
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the onc dealt with just then, Idon't thing that my husband will ever dernand
that I stop working, because he lived with me those five months that I didn't
work, I have since learned that I was next to impossible to live with then,

I've had a hard time taking my husband seriously about some of his career
goals. He wants to retire at age $3. At that age, we'll have a 13-year-old
son and an 11-year-ol} daughter. I can't brideve he's serious, e apparentiy
likes the military awd, owcept for me and now the children, would probably
spend the next 10 vears on aorive duty, and then he could retire at age 45, I'm
afraid it would just be military retirement and he'd be back in some work force
within months to meet the financial obligations of our young family,

I enjoy my kids immensely when 1 amhome, and they appreciate me, 1
also watch very closely to see that my being awgy isn't affecting them adversely
I honestly believe that my kids are better off with me working, and by working
as an engincer I'm able to pay fair wages to somcone to look after them, 1
believe that in baby-sitters, like anything elsc¢, you pay for what you get, The
sitter in my opinion is apt to do a good job if she feels she's being paid a fai -
wage, She must also be one who likes working with children.

Some of you might have reservations about geiting imto such an apparently
dernanding field as engineering, with hopes te muarry and raise a family, There
are o many aspects to engineering that ot should not rule out engincering in
total just because one or two of the aspects don't fit your plans,

I think that the most one can get out of gatherings like this conference is
the self-confidence one gains after learning there are others who started out
with the same weird ideas, c¢ncountered the sanie obstacles, but somehow
managed to get along. 1 have a friend, who was in my college class and sor-
ority and whose children are five years older than mine, who upon learning
of my intentions to start a family had nothing but ¢ncouragement, and ended
with a chuckle that "miscry just loves company. '

So if you fecl miscerable in your job as a woman engineer or in your con-
templation of becoming one, don't feel alone; and I should hope that certainly
the reverse is also true, I'm sure you'll find that you have much company
no matter how you feel, if you'll just get to know other women engincers, 1
know of no better way than to become involved in the activities of SWE; some-
how that led me to become involved in Enginecering Foundation Conferences on
women engincers, I also took part in the Federal Women's Program Committee
of the Denver Federal Executive Board, and a local Association of IFederal
Professional and Administrative Women whose goals were to dispel notions
that all women who work for the FFederal government are clerk-typists,

It was these types of involvement that kept me going when the job was not
challenging but these activities were. Ihave in fhe past year dropped some of
these activities, and I find that no sooner do I drop any of them than I pick up
something clse just as demanding. 1238
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My husband, whois here, firally did the samie thing to me concerning these
involvernents that I did te him concerning week-end football before we had
children; that is,.. if you can't beat 'em, join 'em. I couldn't get him away
trom the TV set on weckends, so I started sitting there staring at the boob tube
all weck end, too, Of course, when the kids came along that was changed,

He- couldn't get e to not get involved in SWE and similar activities, so he
Is sutending his second Engincering Foundation Conference on Women in Engi-
neering as a guest, and he has already indicated to me that he wants to go to
next year's SWE Convention,  There is only one thing wrong with all this to-
getherness; he used to be my built-in baby=-sitter, The kids are almost 4 and
2 now, ard in about 1wo more years my guess is that they will be as excited
about going on trips v.ith me as my husband is. last year, the kids attended
the WD Convention in Cambridge with me, but I'm sure they don't remember it,

I':y soing all this to say, a career woman with a family must have a fam-
17, ~hois interested in her and in her carcer; if her husband fears her suce-
cesses rather than encouraging them, she'll have additional domestic prob-
lLewos, If her Kds are more demanding than her job will allow her to be at-
teniing, again there are problems,

I'have in my career expericenced some unpleasantries, but I don't belicve
anyonc goes through life with absolutely no unpleasantries, Life just isn't
a bed of roses, and neither is being a woman engineer,

If I had it to do over, what would [ change? Well, very little, I'm afraid,
looking back to the time when I chose to enter enginecring, the one thing
that stands out most significantly in my mind is not having spent some time
in the military, Benefits derived from having served in the military, partic-
ularly for Federal government employees, are unmeasurcable, 1 would also
take my professors' advice and take the Iinginccer-in-Training examination
while still a student,

Irene W, Sharpe

[rene W, Sharpe was born in Campbell County, Virginia, the sixth of
nine children of self-employed farmers., She was valedictorian of the Ca mp-
bell County public school system in June 1959 and received a BS degree in
clectrical engineering at Hovward University in 1963, During her stay at
Howard, she met the scholastic (but not sex) requirements for Tau Beta 14
Snd et her future husband,

Upen her graduation she joined the U, S, Department of the Intervior,
Burcau of Reclarmation, Office of the Chief Engincer, at Denver, Colorado,
where she has held engineering positions in the Pow er and Pumping Plant
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Design Section, Electrical Branch, and the Buildings and Utilities Design
Section, Structural and Architectural Branch, specializing in lighting and

iuoe -voltage distribution system design,  Since 1971, she has been with the
Technical Tdaison and Documents Scction, Technical Services Branch, (Dur-
ing her husband's two-year service in France, she worked part-iime as a U, S,
Armed Forces Institute instructor, c¢ounselor, and examiner, )

\rs, Sharpe has participated in the Association of Federal Professional
and Administrative Women, has served on the Federal Women's Program
Comanittee of the Denver Federal Excecutive Board, and is a senior member
of the Society of Women Engineers,in which she has been active since 1962,
She is algo associated with the Colorado Coordinating Council of Women's
Organizations and is a charter member of the Virginia Neal Blue Center for
Colorado wemen., The mother of tvo small children, she also works with
high- school students in her church, keeps up a regular schedule of family
sports, and is an avid bridge player,
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ENGINEERING TODAY AND TOMORROW — WOMEN NEEDED TOO
Arleen I, Winfield

Social Science Adviser
Division of Economic Status and Opportunities, Women's Burecau
U.5S. Department of [Labor, Washington, D, C,

I'have been asked to discuss the status of the employment of women in gen-
eral and more specifically of the employment of women in engineering and sci-
¢nce, The Women's Burcau has long been concerned with expanding women's
occupationul and educational opportunities. It provides the basic information
as to how women are faring in the work force, what needs to be done to im-
prove their status, and shares this information with congresswomen and meon
business and industry leaders, individuals from schools, colleges, and uni-
versitics, the media, groups like the ones participating in this conference,
and others,  The Burean advises women of their rights under the law in an
effort to climinate discrimination on the basis of sex and race, so as to help
make Federal policy a reality in practice,

It goes without saying that most women in our democratic society have
faced discrimination of some kind or other with respect to education and em-
ployment, but not always overtly, And that is why it has been so hard to make
hcadvay in this arca. Much of the discrimination encountered by women is
based on outmoded attitudes and misconceptions about their nceds, desires,
and abilities in the world of work, In the Bureau, we most often call these
myths, and we're trying to explode them with the facts, These rmyths are per-
petuated by employers, educators, parents, and women themselves., Of course,
some changes are coming about. We read about breakthroughs by women in
many nontraditional fields today., However, the old saying "'You've come a
long way, Baby, but you've still got a long way to go'' is still too truc for far
too many females,  And with the small number of women in engincering, the
saying is probably more true than for most ficelds,

S0 for tinse whe gitckly point out the breakthroughs ond subtly ask, "Well,
Just what do those wemen want new? They've gotten itto everything these days, "
we only ask that they look at the facts concerning the status of women, Per-
haps these will stand alone as reasons why we need ""Career Guidance for Wom -
en Entering Engincering” and for some other occupations also. After I have
given you some facts, 1'll focus on the Federal and other remedies women have
at their disposal to help change the status quo of their position in the work
force,

In recent years there have been sharp increaces in the number of women
workers, rising from 28 million in 1660 to ncarly 35 .rillion in June 1473, an
increase of more than 50 percent, Furthermore, the increases have been in
large part among married womer, and among young women, thosce 20 to 34
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vears o age, which are the child bearing and rearing years., Today three

out of vvery five wormon 20 1o 24 vears of age and neasly half of all wemen 25
o 51 years of age arein the labor force, Only about one-fifth of these worren
are vorsing o voluntary part=time schedules,  Most of them are full-time
vorkers, 1 think these facts go far in exploding the old myth that wornen arc
not seriously attached to the labor force == in other words, that working

st fills a short span of time betveen school and the first child after marrisge
o ds somcthing to fill the void for older wormen once the children have become

independent,

The fnciz concerning women's «orklife patterns present a picture far dif-
ferent from the notion that women as a class are sccondary wvage carners,
Toothe contrary, evidence strongly supports the fact that women's reasons
for working ouwtside the hone are basically the same as men's, Women work
Tor economic reasons,  We have u chart that depicts this very vividly, It's
emitled "Most Women Work Because of Leonomic Need, ' Accordingly, 42
percent of women workers in March 1971, were single, widowed, divorced,
o separated from their husbands, These women must support themselves
and 1a miany cases children and/or other dependents,  If we add to that the
23 percent of all women workers who were marricd to men who carned less
than 37000 a year in 1970 (which is less than the $7200 that the Bureau of
Labor =statistics savs is needed by an urban family of four for a low stand-
ard of living), we find that nearly two-thirds (65 percent) of all women work-
ers were cither supporting themsclves or families or helping to support a
family that would otherwise not have sufficient means for cven a low stand-
ard of living. In these hich-cost-of-living days, a two-pavcheck family is
increasingly necessary for adequate food, clothing, medical and dental care,
and a good education. These facts certainly dispute another long-standing
myth, that women work only for =pending change and a few luxurices,

A related myth that women's training is costly and largely 1 asted becauge
they don't work as long as their male counterparts is exploded in the revela-
tion that the average single woman worker has a worklife expectancy of 45
years in the labor force, while the average male worker has 43 years in the
labor force,  Iiven the married woman who quits to rear her family and re-
enters the labor foree at the age of 35 bas a remaining worklife expectancy
of 24 years; she certainly scems worthy of hiring and training. The full re-
turns of any investment may be only delayed for a while -- not entirely lost,

Despite the evidence that so many women need desperately to work, we
find a rather gloomy picture when we look at women's earnings compared to
men's, For example, women who work av full-time jobs the year round carn,
on the average, only 83 for ever: €5 carned by fully employed men,  This gap
inearnings is shown by o chart veelf<ating ihe earnings of « hite and minority
teen and wonien in 1060 and 1070, As you can see, the picture was pretty much
the =ame in 1970 as in 1960 on the relativ e carnings of men and weinen, Now
some 8 vou may be thinking that with Federal equal-pay lecislation there
<hould be ne such gap in carnings.  But there is more to the story than appear s
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in these figures (white men 203772, minority men $£6548, white women £5490,
wAnority comen $46741in 1976),  We can look at another chart for part of the
explanation: "Women are Underrepresented as Managers and Skilled Crafts-
men, ' Here we see the major occupation categories, and find that «women
mare up 3 percent of the craftsmen, 17 percent of the managers and admini-
strators, 40 percent of professional workers, 57 percent of service workers,
61 percent of retail saies workers, 76 percent of clerical workers, and 97 per-
cent of the private household s orkers,

1the ecarrnings gap is not <o much an indication that women arc receiving
uncqual pay for cquai work; rather they are concentrated in those Jjobs that

v

pay the lower wages, Those jobs reserved for men are the better paying oncs,

Pet's look more clesely at the category of professional workers, We're
about even here with the percentage ve aze of the work force.  But let's not
be too illusioned, for many of the professional women are nurses rather than
phy=icians; they arc teachers in elementary and scecondary schools rather
than the principals and superintendents; women are the librarians and social
corners rather than the engincers, Women are only 3 percent of the dentists,
tporcent of the physicists, 5 percent of the veterinarians, percent of the

phystcians, and 12 cercent of the chemists,

Arothes look at the cutegory of craftsmen shows that even the name implies
soccomen alloted, " and this is teae for some of the specific job titles within
the croup (repairmon, cte, ). Only the stout-hearted females have bucked the
tide o vae

tp this =mall percentage, T am pleased we are now engaged in
i cearch to change sorne of the outdated labels,

No, how ho e these inequitics been Justified”  Well, some put forth another
soththat cemen just aren't as capable, But thic too is shattcred, based on
tests res caling that pirls show as much aptitude as boys for fields thought of
as moan's domain, When the Johnson O'Connor Research Foundation's Human
Ingineering Laboratory measured 22 inherent aptitude and knowledge arcas
among men and women, it found that there was no sex difference in 14, wornen
excelled in six, and men excelled in only two,  Those aptitude arcas which
showed no sex difforence were: analytical reasoning, foresight, inducdtive
reasoning, memaory for design, number moemory, objective personality,
treever dexterity, and others, In fact, there is no job for which all nien are
suited or are able to perform, as there is no job which at lcast some wonien
can't perforo.,

A bright spot on the horizon is scen from a study by Dre. Prank Eadicott
of Northv estern University,  Of the jobs and salaries expected to be offered
by 1756 companics to June 10973 college gradustes, there was a marked roedue -
tion in the spread betveen salaries for vomen and en trained in the san e
ficld,  Fervample, in 1970 the monthly gap ranged from $86 down to $13;
in 1975 the gap ranged from %35 in accounting down to 1 £9 advantage for
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women in engineering,  These figures do not indicate that different salaries
arc being offered to women and men hired by the same company for the same
Job, but are averages of offers by all companies planning to employ graduates
in a particular ficld, Dr, Endicott's survey speaks very well for the field of
cngineering.,  Not only doces this occupation show an advantage for women in
monthly starting salary, but it is listed as the one with the highest starting
salary compared to six other major fields in which women are expected to be
hirced (@accounting $867; science $£830; data processing-mathematics $823; lib-
cralarts 8715; general business $729; and marketing-retailing $715).  But it's a
dttle too much to expect to find a large number of women available to compete
in the job murket »then they've been told from junior high school or carlier
that girls needn't bother with or can't leorn math and science.,

Action froni a variety of sources is needed to overconme the one-sided
thinking that hus produced these and other incquitable situations and attitudes
in our sovicty, 1 am reminded of an incident that occurred at one of our ses-
sions in the Labor Department last year, It was a minicourse, designed to
provide Wage-Hour Compliance Officers with some background on the range
of discriminatory practices women faced in employment. It was thought that
if they were more sensitive to the problems, they might be able to counsel
the women as well as advise the employers and keep them within the law, In
the course of a discussion, we asked the officers to give some reasons why
they felt employers might not want to hire women., Of course we got many of
the usual myths, but one intrigued me the most, One man said that in offices
where women had not been empleyed in the past, the employer felt it would
be bad for him to have to break with tradition and hire women becausce when
they camie in, with their short skirts and dresses, it would upset and distract
the moen. Now, I was rather sarprised at this, because the way 1 had always
heard it was that women were the overly emotional creatures and couldn't
hold a trend of thought,  But apparently we've been wrong -- if men, who've
been nurtured over years by women, can get so upset at the sight of a leg or
thigh, then the emotional issue is a toss up,

Fortunately, not withstanding the personal whims, the Federal government
is striving to set examples in promoting full equality of opportunity for women
within both the public and the private sectors, Miss Markoff will tell you
about what's going on in the Federal government; 1'11 discuss bricfly the poli-
cles affecting the private scctor,  Scveral laws and regulations are being used
and enforced,

The Zqual Pay Act of 19653 (to which I referred earlier), requires employers
to compensate tomen and men in the same establishment equally for work of
substantially equal skill, cffort, and responsibility, As of July 1, 1972, the
Act was extended to executive, administrative, and professinnal emplovers
(including academic administrative personnel and teachers in clementary and
sccondary schoeols) and outside sales persons.  Although a number of men
have won back wages as a result of equal-pay litigation or conciliation, women
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have been the prime beneficiaries, One of the lzrgest settlements involved

a glass manufacturing company in the Fast; nearly 81 million in back pay aas
awarded to some 2000 women employees., The Equal Pay Act is enforced by
the Wage-Hour Division of the U, S, Department of I.abor,

Title VII of the Civil Rights Act of 1964, enforced by the Equal Employment
Opportunity Commission {(EEQC), prohibits discrimination in private employ~
ment based on sex as well as race, color, rcligion, and national origin in in-
dustries affecting commerce,  The law also applies to labor organizations and
to employment agencies, including the Federal-State ¢mployment service sys=
~em.  The liqual Employment Opportunity Act of 1372 ¢~tended coverage of
Title VII io state and local governmients, to cducational institutions that .ad
formerly been excluded, and to smaller employers and unions; that is, those
~ith at least 15 or more employces or members. It also gave the EEOC en-
torcement poser through the courts,

Exccutive Order 11246, as araended by Exccutive Order 11375 on October
15, 1967, regidres a nondiserimination clause in cvery Feoceral contract of
more than $£10, 000 and "affirmative action' to assurc full employment oppor-
tunity regardless of race, coler, religion, sex, or national origin. Order
Ne. 4, under the Executive Order, which had not applied t, women in the be-
ginning, was revised in December 1971, est- dishing guidelines for cmployers
to sct goals and timetables for hiri g v omen, This Order, effective April
1772, s the responsibility of the Office of Federal Contract Compliance of
the- 1708, Department of abor,

Title IX of the Iiducation Amendments of 16972 prohibits discriminaticn in
cducational programs or activitics on the basis of sex, and is enforced by
the U, S, Department of Health, Fducation, and Welfare., Further information
on the Education Amendments and other legislation affceting female students
and staff in schools and colleges is contained in the article "Education and
Women's Rights: What the Taw Now Says, "' prepared by HEW for AMERICAN
EDUCATION magazine, Reprints are available foom the U, S, Government
Printing Office,

These laws are definitely on the side of women, as well as all other people.

A we must use them and see, too, that they are corrected in areas where
»1cy might fall short as we put them to the test., It has been said by a member
of the ELEOC that legislation plays a vital role because "people change their at -
titudes when they are forced to change their behavior, "' Now, it is fine to
speak of attitudes of employers and school officials, to which the legislation
is directed in helping them carry out their responsibilitics for the cqual op~
poertunity of females in employment and education, But we must look al all
sides of the issue of attitudes, including areas where legislation does not
rcach, What about the attitudes of parents and females themselves -- the
"hang-ups" these two groups have been conditioned to accept regarding 'fem-
inity" and "masculinity'? Of course, ii has not as yet been adequately ex-
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plained, as far as I'm concerned, what these terms mean when it comes to
who is best qualified to do the job that nceds doing, and when it comes to money
in the pocket and bread on the table,

We need to look at the roles we rainforce for girls long before we get to
the doors of our schools and places of employment, or our courts where laws
are enforced. Will we continue to give girls only dolls, dishes, and make-
up kits, while we give boys the trains, doctor's kits and erector sets? For
women who want to enter engineering, it is a fine profession and I think the
future is bright indeed. The November 4, 1972 issue of BUSINESS WEEK
magazine stated that the supply of engineers was heading for another famine,
The article, based on information from the Engineers Joint Council's Engineer-
ing Manpower Commission, indicated that the drop in total undergraduate en-
rollment in engineering freshman classes would cause a shortage in the sup-
ply of engineers that will fall far below the demands through the end of the
decade,

A release by the Engineers Joint Council, dated May 29, 1973, indicates
that industrial research organizations are experiencing a pick-up in demand
for engineers and scientists. After reading this, I compared it with informa-
tion the Women's Bureau had tabulated, namely the detailed occupations of
emrmployed women based on Census Bureau data of 1970, I found that of 11 engi-
neering specialties listed, the proportion of wormen was highest in industrial
engineering, 3.0 percent; in chemical, civil, and metallurgical engineering
women wvere 1, 3 percent; in petroleum 1. 4, aeronautical 1,6, and in electri-
cal and electronic engineering 1. 7. Women's less than one-tenth of one per-
cent representation in mechanical and sales engineering (0. 9 an® 0. 7 percent,
respectively) pulled dewn the average so that women overall were 1, 6 percent
of employed engineers.

Finally, with respect to ennrollments, I found of interest another survey
report of the Engineers Joint Council, putlished in June 1973, and I quote:
"With regard to the fall freshman class, the respondents (165 engineering
schools returning their survey forms) anticipate a net increase of 2. 6 per-
cent over Fall 1972, If this materializes, it will represent a breask in the
sharp downward trenc in entering enro’lments that has prevailed since 1969,
However, the magnitude of the projecied increase is not great enough to pro-
duce cheers on the average campus. nor is it prounouced enouch to produce
as many new engineering craduates in 1977 as the U.S. Office of Education
has projected. "

A highlight of this report is that the Enginecring Manpower Commissicn
made a special follow-up survey to obtzin more complete data on women
and tlacks., For women, figures for both surveys of engineering degrees
awarded during the school year ending in June 1572 zre:
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BS MS PhD

Originally reported 493 271 217
New estimated total 519 297 35
Percent women of ail degrees 1.2 1,7 0,9

Somewhere in those figures there is perhaps a young woman named Helene
Cole, She was cited in an article in THE ATLANTA JOURNAL of June 19,
1973, captioned "Timing i¢ Right for Women To Enter Engineering Field, "
A little of the story about her says that she played with erector sets instead
of dolls. She said, "As far as I'm concerned, there's nothing in the world
as beautiful as a new machine that functions perfectly." She certainly ex-
presses my sentiments, Frankly, I don't have enough fingers and toes to
count the times I have honestly wished I had some engineering knowledge of
any kind about a lot of things, When I see highway design that's all too con-
fusing for appareatly many drivers, and when I use household equipment that
defies the imagination as to how and why it's made the way it is and works the
way it does (and very often it does not work properly), I just fee!l that there
has to be a better way and maybe my ideas would work if I knew more of the
principles,

Just last week my husband, in performing a tune-up on his sports car, said
"Sure wish I knew an automotive engineer so I could figure out how to c.nange
the sway bar to a stiffer one in order to decrease the roll on cornering, be-
cause this is not easy to do without adversely affecting the steering geometry, "
Incidentally, he has wondered about some other automotive principles and
practices when doing some of his own mechanical work, In fact, he's said
some unprintable things as to why ''they' made the car so that one has to take
the fender or wheel off to get to a spark plug, I know that many of us have
had similar experiences in dealing with our world of technolegy. There is
perhaps no single field that so greatly touches our lives -- particularly our
comfort and well-being -- as does engineeriig. For women, this is important
from two points of view: 1) women as consumers, demanding ever more of
the goods and services that an economy based on scientific and technological
innovation can produce; and 2) women as workers, coniributing to an expand-
ing economy, one from which we expect increased efficiency and convenience
from science, technology, and engineering.

In the way of suggestions as to how we all can help fulfill the theme of this
conference, I'm sure my thinking probably differs little from that of others,
tut as I read more of the article about Helene Cole, a few things came through
with a special twist. I was appalled at the part that "when she presented tha:
belief ‘about the perfectl: functioning machine) to a male high-school counselor
she was told to forget about her hopes of studying engineering in college. He
said nursing would be more 'appropriate’ for her.'" Now most of us here know
that this is not an isolated case, Last Year we received a letter in the Bureau
from a high-school girl with 2 similar complaint -- the counselor told her znd
cther girls with A's in chemistry to go into nursing, while he told the boys to
go intc chemical engineering and so forth. So one suggestion I would make
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is that we must work not only to see that girls get better counseling but that
perhaps we need to look at the way counselors are trained and bring them into
the 20th century,

Concerning Ms, Cole again, a senior in the University of “Michigen Depart-
ment of Mechanical Engineering (she lasted one semester in nursing school
then followed the urgings of her interest) who was eight months pregnant when
the article was written, she said her major obstacle was fitting in the space-
saving classroom chairs, This reminds me of another suggestion. We must
stop penalizing women and discouraging them from going into nontraditional
ficlds because they happen to be gifted with the biological function of bearing
the offspring., We would do better to advise girls that most of them will work
(9 out of 10) at some time during their lives and that they should follow their
best aptitudes; then if they care not to work when their children are young,
we should find ways to help them keep abreast of their professions, and if they
choose to continue to work {and many do), we inust arrc.ige for proper chiid
carc. Some of the women appearing in our leaflet Why Not Be An Engineer
are married and have families, We want a realistic portrayal, and to date
we have distributed 134, 000 copies of this leaflet to help guide young women
into a rewarding profession,

Finally, as we all help fulfill the theme of thisz conference .or those incer-
ested in "Career Guidance for Women Entering Engineering,' I think we can
go one step further in our work of the future. This is a special and somewhat
expensive conference for those ¢ -eady ' -erested in engineering. Let's make
a speciual effort in our daily work, community gatherings, and school career
days to inform girls about what engineering is and what it can do. Engineer-
ing just might be that one profession thai at least a few girls never knew existed
as a possibility. We can let them all know that engineering today and to-
morrow needs females ioo,

Arleen D, Winfield

Arleen D, Winfield's primary responsibilities as a Social Science Advisor
in the U. S. Department of Labor involve programs to promote career oppor-
tunities for women and girls of all ages. She served as the occupational out-
look and employment opportunities workshop leader for Women's Bureau con-
sultations held in Atlanta, Georgia and Balimore, Maryland in 1972, She was
a member of the steering committee that planned and executed the National
Conference on Career Education for Minorities held in Washington, D.C, in
February 1973. She serves on the Bureau's Youth Develocpment and other
task forces, and is the author of Careers for Women in the Seventies.

Mrs. Winfield has a BS degree (with a2 major in biology and a minor in
mathematics) in secondary education from Hampton Institute, Hampton, Vir-
ginia, Before joining the Bureau she taught in Prince George's County, Alary-
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land junior high schools and was a scientific intelligence analyst for the De-
partment of the Army. She is doing graduate work in the social sciences and
business administration at the University of Maryland,

Mrs. Winfield is married to Emeile I, Winfield, Jr., Chief of Graphics
for the Office of the Secretary, Department of Health, Education and Welfare;
they have one daughter, Tawana, who is a junior at Howard University, Wash-
ington, D, C.



THE FEDERAL GOVERNMENT REVISITED: OPPORTUNITIES
FOR ENGINEERS

Helene S, Markoff

Director
Federal Women's Program
U. S, Civil Service Commission, Washington, D, C.

Thank you, engineers and future engineers of the U, S, A., for this op-
portunity to address you. As you know, I represent the United States Civil
Service Commniission. Our representative ot your 1971 conference was a very
fine gentleman by the name of Mr, Harold leich, from the Commission's
Bureau of Policies and Standards. Some of you in this workshop might re-
member him,

\Mr, Leich has since retired from Federal scrvice and achieved new fame.
Several weeks ago, the WASHINGTON POST editorial section featured an ar-
ticle written by him entitled '"The Terrible Toilet." In spite of the unlikely
name, it was a serious article discussing new methods of solid-waste disposal.,
Mr. Leich, who incidentally is an engineer, wants to do away with the water
closet, and his article presents compelling reasons for this position, I wish
I had saved the article to share with you, but, unfortunately, whenI read it
1 did not know I would be here this evening, If any of you are particularly
interested in water conservation you might wish to write Mr, Leich or the
WASHINGTON POST for a copy of the article, Iam not an engineer nor an
expert on solid-waste disposal, so this evening my priorities for discussion
are somewhat different,

I took the time to review the proceedings of your outstanding conference,
"Women in Engineering, ' that —=as held here at Henniker in 1971, After pe-
rusing the excellent papers, the wealth of information, the problems discussed
daring the workshops, the comprehensive stafstics, I pondered about what
I could share with you this evening that might be new, refreshing, irnspira-
tGonal, and challenging. And believe it or not, J came up with something.

First of all, I gleaned from the las: Conference report that little is really
tnowrn about the Federzal government as an employer.,

“Well, we are big ... vou might even say enormous. There are 2, 865, 000
civilian employvees in Federal agencies. Yet we are actually smaller than
the combined work forces of all the sgate governments (2, 921, 000 emxployees)
and the combined work forces of local governmemnis (7, 804, 000 employees).
Feleral civilian employees, inciuding full -ti*-‘e part-time, temporary, and

intermifient emplovees, make up 3. 3 percent of the nation's work iorce.

smali perce:tag (less thar @ percent of th
iwme), Federal employment
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is covered by merit systems where race, color, religion, sex, national ori-
gin, age, physical handicap, and politics are irrelevant.

Within this structure, the Federal government employs 152,319 engineers,
of whom 19, 558 are in the District of Columbia metropolitan area and 130,571
in the United States other than the D. C. metropolitan area, Women represent
1.1 percent of the engineering group as a whole, but about 0. 5 percent in the
professional categories. As you know, this compares to their general avaijl-
ability in the nation,

Of all scientists, engineers, and technicians employed by the Federal
government, 90 percent work for the following 11 agencies:

Total
Agency Engineering
Group

Percent of | Number of
Women Women

Department of Agriculture 7, 840 .4 112

Department of the Air Force

—
[33)
-

V]
T
(8] ]

1
0,9 14
1
0

Department of the Army 33,025 .4 475

Department of Commerce ' 7,276 .6 13

Department of Health, 1,110 1.6 18
Education and Welfare

Department of the Interior 3,606 1.5 134

Department of the Navwy 30,2363 1.0 386

.S, Atomic Energy Cormission | 1,350 0.7 Q

Depariment of Transporistion 11,862 0.5 ! V2

National Aeronautics and 12,183 0.8 110
Space Acdministration

Veterans Adminisiration 1,005 1.5 12

Ingircers in the Federal service are e¢ngaged in 2 wide variety of activ-
ities which challenge the skills, imagination. and knowledge of engincers in
all fields. They design missiles, aircrafi, rockets, powerplants, bridges,
drydocxs, Luiidings, machinery, and clectromic equipmert: consiruct dams,
highways, ships, and power-iransgmission iines: conduct
ics, acrodynamics, hydrauiics, soil mecharnicrs ard on slructural mzaterizls
and periorm many other engineering funciiorns.

Now Iwould ke 1o tell vou 2 little zhou = Posimmon.,  As Director oF
tfe Federal Womsn's Program, Izm responsitle for previding guidance and
directicn 1o Federal agencies 1o enhance both “mpioymeant and advancemen:
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opportunities for women, While women have been entployed in public service
gince before the Constitution was signed, their employmert history in the Fed-
ral government is much like their employment history in the nation. Although
we had a Civil Service Act of 1883 that established a Merit System cf employ-
ment, a Classification Act of 1923 that established the concept of "equal pay
for #qual work, " and a great number of Executive Orders on Equal Employ-
mernt Opportunity along the way, the fact remained that women were employed
in large numbers but were not fully utilized up to their maximum potential,
capecially in key policy-icvel positions.  Yes, there were exceptions. Yes,
sany owrstanding women achiesed professional status and contributed to mnajor
program accomplishments,  But they were, in the past, the exceptiors and

ot the cule,

It wouid be creat to stand here and teli you that those Bad Old Dayvs are
ot tole.or. Nooone caa promise you that, When you scan the history of
wnmen v the United Siaies vou see changing trends in both education and em-
niovinent,  The strength and direction the feminist movement is taking; the
groacitg awarenes=s by men and somen of women's role in society; and the
TS hanging laws affecting emnlevmens, education, and civil rights would
vl seey t o cotninee us that we nre, this time, herce to stay. And in the Fed-
Crn L oo omment, woe do new have a Public faw that says we are equal! Pub-
, the Fcual Implovment Opporiunity Act of 1672, brings the
Poderal sovernment under the Civil Righis Act of 1864 as amended,  This law
“hat personnel a 1 neg be free from discrimination based on ravce,

! origir. and that Federal agencies develop
o equal opportunity for ail persons in ro-

wotion, training, and upward mobiidy,

oint Federal Women's Program Coordi-
discrimination compiaints of em-
-~ient.  Within the context of the NMerit
and *v'mc*tables when a problem area
~eizbles, of course, must be impie-
piovment a nd with consideration to skilis

Car von sec s hat thiz mmegnag 1o women trained oo enginecring”® Here we
1 - -~ - -y~
1 e ecraiment arcsa

RN

location migh:




the Great Piains and Hocky Mountain areas, and the
clectrical and elect onie options for Hawaii, applicant
surpluses in CSC talent banks have virtually disappeared
In many geographic areas hiring needs are exceeding the
supply of candidates., This varies with the specialty,

"Best opportunities nationwide are in civil, sanitary,
electrical, electronic, and indusirial, with demand

for civils particularly favorable in the South, Mechan-
ical enginecring is only slightly less favorable for ap-
plicants. Chemical engineers are in less demand na-
tionallw, with the best opportunities in the Middle-Atlantic,
AMidwest, South and Rocky Mountain regions. In general,
CSC talent banks for Washington, D, C., and the North-
west currently have larger numbers of applicants in most
categorics in relation to needs than in other parts of the
country but the picture is volatile, cspecially in Washing-
‘2. The Rocky Mountain area has fair ly strong competi-
ot for aalis in most catcgories in the major metro areas
but more faverable opportunities at isolated locales,

CAzoncies currentlv recruiting engineers include:

¢ Nawvy -- Excellen: cpportunities in mecharical and elec-
iricalfelecironic, some needs in the aerospace, indus-
al. and other options nitionwide, and especially in
California and the Washington, D. . 2reaz. Puget
~cund Naval Snipverd, Bremerton, W ashingion, is
* ¢xinz mechanical and nuclear engine

-
iy

]
8}
o
.

e Lnvironmenial Proteciion Agsncy -- SLrend reed 3t

ed
I geniter) enginec. <
¢

nginters with engine and 21 -1:-
(Note: E reguest
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staffing this year at about normal levels and FAA is
seeking some trainees in the electronic and aerospace
disciplines.

e Air Force -- Opportunities are good at the GS-5/7
level for aerospace, e¢lectromc, and mechanical en-
gineers at Wright-Patterson AFB, Dayton (AF5C, Acro-
nautical Systems Division). Edwards AFB, California,
seeking some aeronautical, electrical and mechanical
engincers,

e Army -- Corps of Engineers: Civil and mechanical,
particularly good opportunities in the South, Environ-
mental Hygiene Agency, Edgewood, Maryland: Needs
GS-9 (master's degree or experience) mechanical,
chemical, and electronic with environmental back-
ground.

e Interior -- Bureau of Reclama*icn. Recruiting for

Western states with e;E cially gocd opportunities for
civils at remote project sites,

e Agriculture -- Forest Service: Limited hkiring this
vear but Southwestern (Albuguerque, New Mexico) and
Northern (Missoula, Montana) regions recruiting seme
civil engineers,

e National Security Agency -- An intelligence activity
iocated at Fort Meade, Maryland. Opportunities for
a limited number cf electrical and electronic engi-
neers with an interest in communications and back-
grounds in computer systems procedures and anal-
vsis and/or operaticns researtza

“Architects are in short supply in all areas except Wash-

ington, D.C., New England, and the Northwest. Opportun-

ities are particulariy favorable in the Scutheast. Hiring

nationwide at entry levels averages .ess than 100 annually,

bu: applicants may expect reasonably good appointment

chances because of the low application volume, ™

The Federzl government is not the <°nly emplorer actively searchins fer

engineers, especially femszle beginners. Any firm or contractor doing busi-
ness with the Federal government is zlso reguised to have an affirmative ae-

ticn plan for eagual opportunity. MNicjor corporations are establishing gozls
c-.d timetables to show evidence of a positive zction-criented equal-opportun-

itv program. Accorging 10 varicus studies. there is hard evidence that start-

salaries for women in engineering exceed those icr zll other professions.
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e The Nation needs you,
e The pay is good.
e The opportunitics are there for empioyment and advancement, and

e There are laws to protec: your rights, should you run into any chau-
vinism (male and/or female) ulong the way.

A funny thing ubout "chauvinism'' -- whether it is male or female chau-

vinism, it is not limited to one occupational category. And the chances are,

Ir vou are prepared for a profession in a shortage category the possibility of

discrimination based on sex is minimal, Much of the problem surrounding

the emiploymsnt and advancement of women relates to choices in cducational

curriculum, We are still, in spite of w arnings to the contrary, majoring

in arcas where the employment outlook is bleak,

I do not ercournge women to go into engire -ring just to improve our ap-
palling statistirs, And I am not unaware of tne problems you can expect to
face, other than the possibilities of sex discrimination, such as: 1) combining
a career in engineering with raising a family, 2) geographic mobility, and
%) keeping up with changes in technclegy, There are various alternatives to
alleviate such problems, such as flexible work hours continued education
rograms, child-care centers, and other innovative approaches ic meeting
rdividual needs.  What stand out mostly in my mmd at this point are the
ycung women I have met in my wravels throughout the country. The young
vomen - - college-trained, career-oriented and, yes, married too -- who
tell me this: 'If my hu~ba nd gets a job offer we talk about it and if I get a
b offer we talk about it,’

T

[

There are 33 million women working in the United States today, most of
whom work because they have 1o for economic ressons. We represent 40 per-
cent of the natior s \mrk force, Half of all worten between 18 years and 64
vears of age are row in the work force, At least three out of ev ery five mar-
ricd women worr, und 12, 7 million women workers are mothers. NMarriage

and motherhood in this generation coes rot indicate an end tc a career

Before I lef* W ~-h1r'1’o'1 I telephoned the Civil Service Commission of-
ficial who handi. the T ogiacering Announcemeris and has responsibility fer
rtifving quai’® -d =; - " 0 Federal agencies. I azsked him that he would
sar 1o & group o Iz L “.gineers if he had the chance, He responded, ''Stick
vwith iy, " and I thir .. gvzat advice. For those of vou already in the field,
Fou xXnow more about eng o ori v than I do. But I would take this oTporiunity
(o remind you o7 wo thing
itz ¥, W ocdrse’ves  B3e szware that there is z law governing egual
cpporiuni-v and ecual pa - fe. .‘*“‘ WOrsK ¥ou are presently periorming: that
young Yo omale oot eers are :ntering the field 2t salary rates commiensurate
Wit iano somennes bettor than) those of their ~ale founterparis: that affirm-
133
14n
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ative action plans call for training and advancement of individuals based on
merit, not sex; and that the executive conference rooms can no longer be
labeled "Men Only. "

Secondly, I think we all share a responsibility to encourage young women
to enter a profescion which can be so rewarding, challenging, and responsive
to our nation's needs. Hopefully, the newcomers will not experience some of
the traumas you have because the world is changing., But should they, like we
did, run into obstacle courses, perhaps we can provide our counsel from vears
of figuring cut how to do so.

Recently, I was a judge at a contest for a Business and Professional Wom -
¢n's Club's vouny career women of the vear. One brilliant young legislative
assistant from a large national corporation, who was married and had a child,
said what she really needed was a chance to talk to other women about some
of the problems she faced as a working mother in a responsible position. Per-
haps those of you in enginecring can be good "listeners' for those about to take
the plunge.

When 1 was a young child (100 years ago) I used to say "'1{ I were a man,
1 would like to be an engineer, " because, like other little girls, I was pro-
grammed 1nto that kind o thinking. I hope you and your daughters eliminate
the first part of that phrase and become our future engineers who will contrib-
ute to new technolegical advances for the benefit of man{(womandkind.

Helene 5. Markoff

Helene 3. Markoff has served as Direntor of the Federal Women's Pro-
gram, U.S. Civil Service Commission, since May 1270. She has overall
responsibility for providing guidance and direction to Federal agencies to
enhance employment and advancement opportunities for women,

ler Federal career spanned a 20-vear period with the Department of
the Navy in Rhode Island, Washingion, D.C., Spain and Morocco. Her ex-
perience, at both field installation and headguarters level, incluced positicn
classification and wage administration, emplovee-management relations,
personnel staffing, equal employment opportunity, and special emphasis pro-
gra,-.-. Since Mayv 1870 she has served as the Director of the Federal Wom-
en's Program.

Aiss Markoff received her degree from Bryznt College, Providence,
sland in 1849, She completed additional study at the University of
d

arkoif received a Superior Acco..‘nhm..-_ ent Award in 1863 for
her work in conducting a wage survey in Southern Spain. In 1&70 s
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the Navy Civilian Meritorious Award for her efforts in developing the Depart-
ment of the Navy Equal Employment Opportunity Program. In 1971, she was
nominated by the Civil Service Commission for the Federal Women's Award,
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WHAT HAPPENED TCO PROGRESS?

. *
Irene Tinker

Presiding Officer
Federation of Organizations for Professional Women

The idea of progress is a fairly recent belief, as theories of history go.
It is intimately bound up with optimism generated by the success of science
over religion during the last three hundred years. As a political scientist I
ccldom have had the opportunity of talking to scientists, or would-be scien-
tists and engineers. I assume that physical scientists would be even stronger
supporters of the idea of progress than those of us from the softer sciertists

Progress is basically the belief that things get better and better. Tt s
ircnic that Condorcet, the rather obscure French writer who is credited with
the original articulation of this theor:, wrote his Historical Tablesu of the
Prcgresgs of the Human Spirit while hiding from the excesses of the French

Revoelution in 1793, He subsequently di~d in prison. Even as he wrote, con-
cealed in a garret, he maintaired his optimismi that science and logic could
solve all human pr‘oole“ s, that the path to Utopia was lined with educational
institutions.

Does that sound familiar? How different the idea of history expressed in
the Bible: Eden is the paradise we can never hope to achieve again on earth
-- the golden age was long ago, not somewhere in the future. The United
States, a country without tradition, embraced and celebrated the idea of
progress. The economic abundance which flewed both from the felicitous
environment and the imaginative technology indeed created a People of Plenty,
azs David Potter has written. The very wealth of natural resources on this
continent beguiled us into the expectation that toniorrow things would always
be bigger and better. And should conditions become crowded where you were,
there was alwayvs the frontier.

Today there is nc frontier. We are all aware that plenty mayv no longer
be an accurate wayv to describe the state cf depletion of our natural resources,
of our air, and water, and forests, to say nothing of cur oil and gas. We must
must stop wasting our precicus resources, especially our women. We must
rcalize that the changing status of women in the two hundred vears of our his-
torv has NCT been one of progress. However optimistizc we may be about the
future of curselves as women, we cannot assume some sort of automatic im-

provement. We must secure cur own opportunities, and unite to keep ouroutpost
That iz what e professionzl women from many disciplines had in miind
whenwe formed the Federation of Orzanizations for Professicnal Women. The

*Dr. Tirker is at present & Resezarch Fellew at the Bureau of Soci:l Science
Research in Washington, D.C. Hesr current study dezls with the adverse
impact ¢f developmen: on the status of wemen around the world.

[
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name, though loag, savs exactly what we are: a coordinating, umbrella group
for organizations concerned with cqual rights for women. That means that
women should have cquality in ceverything .. in the choice of a career or the
choice of college. It also means that the man should have equality ... to en-
joy his children by caring for them, to share the vast burdens of providing
for the family with his wife and so be allowed more freedom in his ca-cer.
Such equality means the woman is no longer a second-class person a servant
in disguise. It means that her status is equal to that of a man.

As our country has changed and developed, the status of women relative
to that of men has not congistently progressed.  l.et me make it clear that |
am speaking of status as an attribute of the woman, not the reflective status
67 the man she may marry ... since he may not be a permanent factor in her
life. Nor do I mean the ascriptive status of her familv, for in the United
Drates neither age nor extended family play much of a role in an individual's
existence.  So status is what & weman herself Fas, because of education,
wecupation, or activity, Of thses three attributes, the most important is
clearly vccupation, for one needs inconie "o live.

There are no occupations, aside from the actual bearin, of children,
which are better suited to one sex than the othcr. The women's movement
has spent considerable ¢ime refuting male claims that because they are gen-
orallv taller and stronger they should naturally be the dominant sex in every-
*hing. Not all men are taller or stronger. Studies in concentration camps
shew that women survived longer, their minds and bodics had more endur-
ance ... another type of strength. Dr. Estslle Ramey, president of American
Woermen in Science, one of the Federation's first affiliates, has given many
speeches challenging the claims by men of innate superiority because thev
possess the hormone testos*erone., Since I am not a medical doctor I can
only gzive vou a lav version of her poirt. Some girls can be born with a de-
formitv which suggests a penis; this leads their parents to raise them as
inaies.  In puberty the error becomr o< apparent. It has been found that it is
easier > correct the phvsical defect t=an the peychological one. These girls

t veness, dominance, athletic skill.
)

pOTiTaN every masculine trait: asgressi

Social conditioning, then, is primarily responsible for most of our behavior.
So when wou wani to be an engincer, and 2 teachar or a boxfriend chides

wou That is not appropriate for a pretiy girl like rou,” thev are victims of

social ~onditioning. There is atscistelv no reason vou should not become an

enZineer if you warnt to and are Zilizer: in vour studies. Role steredtipes have

W e
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to the enterprise of existence. The “tontier women has long been celebrated;
¢'ven today, on small farms, the roi« ¢r ithie women is essential to their survival.

Cottage industries grew out of the activity of the farm woman in many
parts of the world; elsewhere women themselves went to market to sell sur-
plus produce. Neither of these opportunities was widely available to Ameri-
can women: rapid industrialization outdistanced cottage industry, while role
stereotypes -- still held today -- tend to exclude women from entrepreneurial
activities. Lconomnic specialization and iarge bureaucratic industries made
little room for women except in that motherly and wifely role of personal
secretary. Thus, as the country developed, woman's role in economic affairs
diminished. While agrarian societies generally view woman-as-resource,
modern middle-class sociclies tend to see woman-as-ornament.

This transition of woman from a useful resource to a possession happens
not only over time as a society changes, but within a society as her circum-
stances change from working class to middle class. The process of Sans-
kritization, or the emulating of persons a step up on the caste ladder in order
to elevate ones own posttion, is not confined to India. In latin America the
peasant or lower-class woman works, and is rclatively independent of her
husband, if she marries at all. But the middle class severely limits the free-
dom of its ornamental women.

Yet, conversely, stratification can also liberate the elite woman. Unin-
hibited by a single sterecotype of the appropriate fcmale role, the ornamental
qualitv of the c¢lite woman can include education and high-level jobs, if her
husband acquiesces. Nor need she fear that such activity might endanger her
marriage, for in most highly stratified societies, marriage is a function of
the extended family with all the protection that entails.

Marriage in the United States is a personal matter, a matter of whim and
preference that results in divorce in onc of every three marriages. Further,
over 30 nercent of American women of marriageable age are single: never
marriec. widowed, or divorced. These statistics do not agree with the image
of the American woman projected by the cinema or television: the glamorous
young wouman who geets her returning husband with martini in hand, children
in bed, and kitchen floor shining like a mirror. Where is her security? Onc
in three are divorced. Less than 10 percent of divorces grant even temporary
alimony, while less than 2 percent of divorced women receive permanent ali-
mony payments. Child-care payments, according to a national survey, seldom
cover more than half the costs of maintaining a child. Even then, only 10 per-
cent of the men ever make even one such payment,

Because women, according to national stereotypes, are not supposcd to
work, they are gencrally confined to "women's work,' which pays little. One
quarter of all women work in service jobs, for e : " le. Sheculd women secek
a carcer they are seldom taken seriously and almost never paid fairly. In-
deed, faculty women are paid $3500 less than male collcagues for the same work
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American women work for the same reasons men work. They need the
monex. One-third are the sole breadwinre:; another 40 percent contrinute
to a family income below $10,000 a year. Thus today 42 nercent of American
women work; nearly half of these women who work have children at home, and
most genecrally work to feed them or choose to £o on welfare. It should be ..o
surprise to learn that one in five American women of 16 years or older live in
poverty or that one-third of all houscholds head _d by women livr below the
peverty line. But it should surprise you, because education is everrwhere
looked to as the path to Letter jobr, that a woman must be a college graduate
to earn as much as an eivhth-grade educatad male, or that duspite the legitimete
complaints concerning blacks, women whether black or white, earn less than
men of cither ethnic bacl_round. (In 1967 the median income for white males

was 37264, for black men £5179; for white women $4144, and for I'lack women
$£3020.)

Worse, the disparity between men and women is increasing, not decreasing.
In 1955 the median wage of women was 64 percent of men's. It fell to 60 percent
in 1962, In 1945, as a result of more opportunities during the war, 45 percent
of all professional and technical jobs were held by women. Today that percent-
age has fallen to 38 percent. At the university level, there are fewer women
by percentage of the population who hold faculty or staff positions today than
there were in 1930, This is partly related to a reduction in women with ad-
vanced degrees (sec Figure 1), Although 42 percent of the graduates of four-
year colleges are women, only 11,7 percent of the doctorates awarded in the
last decode were to women., Compare this with 15,3 percent of the doctorates
going to women in the period from 1920 to 1929, This is not development; this
is retardation.

What happened”

L.et us review the education svstem in the United States from the ecarjiest
davs  The Bayv Colony founded Harvard University to provide ministers for
the people, and required all settlements of fifty homes to provide an elemen-
tary school -- for bovs. Education was for the male professional; the students
weore upper nuddle class. Girls in New England were admitted to the elemen-
taryv school after the revolution, but not until 1824 were public high schools
available to them.  Women quickly flocked to high schools, and since national
statistics have been kept, women have outnumbered men in graduating from
high «chanl. The first women attended Oberlin College in 1837; by 1900 women
were nearly 20 percent of the university graduates. This doubled by 1930,
but fell back again in the post World War 11 vears to 24 percent, and has ornly
recently again attained the 1930 level at the undergraduate level.

Why were women in the professions hetter off in 1930 than today

Two related phenomena of the twentieth century retarded the flow of women
irto the professions: first, the explosion of higher education in the United States.
In 1900 only some 2 percent of the pcople completed college; even so, that was
30 percent of those graduating from high school.
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Figure 1, Percentage of PhD Degrees Received by Women
in Selected Fields, by Decade (Source: National
Research Council, Doctorate Records File)

Today 80 percent of our youth graduate from high school while 20 percent
graduate from coll¢_,c¢. but the percentage of women falls from a slim majority
of high-school graduates to 43 percent of college graduates and 11 percent of
doctoral degrees. Clearly, many talented women drop out of the education
system. With the restricted rewards ..vailable, who can blame them? They
get no support from their parents, who believe that college is a mating ground
rather than an educational institution; since woman's place is inthe home, fur-
ther investment in education is uneconomic.

Such an attitude to woman's place has been reinforced by the communica-
tion explosion. The advent of radio, and rnore so of television, has tended to
project a simplified stereotype of the ideal American woman: her role and as-
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that, in talks with students about what they can do with their education, now
that it is practically completed in 2 field where there is no demand, they have
told me that their high-school counselor told them to just enroll in liberal
arts and decide later what they wanted t¢ Jo. How can anyone call this
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TITTT TY wesanva wuanca wad unie Ul Ine IcwWeSst representa-
ions of women in the United Nations. Only Mauritius and Saudi Arabia have
‘ewer women at the United Nations by percentage of the population.

From the first picture-book, American women are discouraged from be-
‘oming professionals; from their first job they fall further and further behind
nen of equivalent training. Until role stercotypes, self-limitations on occu-
ations, and institutional discrimination is ended, the training of professionals
$ preparing them for frustration and second-class citizenship,

You women have a unique opportunity: you are qualified to enter a profes-
ion in which there is goeat receptivity to women. Of course, there is still
nstitutional discrimination, but the flow of greater numbers of qualified wom -
n into the profession should put an end to the familiar pattern of women at

¢ bottom and men at the top, women paid so much less than men for simi-
ir types of work.

The Jederation has joined with its affiliates and other women's groups to
irvey the effectiveness of governm ental regulations which require federal
ontractors to hire qualified persons regardless of race, religion, or sex.
ou did not thiak this rush to hire women engineers came about without pres-
ire, did you? These regulations are based on Exccutive Order 11246, which
as amended in 1967 to include a prohibition against discrimination because
"sex. Thus, if an industry or a university, in its total employment, has few-
*women than are available in the pool of qualified persons, that industry or
1versity can be said to show a pattern of discrimination. Proving the exis-
nce of such a pattern is clearly casier than proving individual cases of dig-
‘imination. Our Fedc¢ration can advise groups of women on the ways to file
ittern complaints, how to collect statistics, what to look for in the Affirma-
s Action plans each industry with a Federal contract is required to file.

More subtle is the career conditioning which has kept the pool of talent
v in many professions, particularly in the engine ering profession, The
deration is suggesting a revamping of the cducational system to try to get
the built-in biases of the elite male images conveyed from kindergarten up.
u canhelp. You can become the role models of the next generation. It is
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chapters in the school area a letter to the national office of the or-
ganization should secure some excellent information,

».  Plan a "Career Showcase Day" and have persons from many different

occupations bring displays and make themseives available to talk to
Q any student about their special fields.




important that vou stay visible, that you do not hide in your laboratory or
arrogantly assume that because you made it other women can too, Support
other women, and seek support from sympathetic men. We'll all have a bet-
ter, more equal tomorrow.

Irene Tinker

Irene Tinker is at present a Research Fellow at the Bureau of Social
Science Research, in Washington, D, C. She taught for a decade and has
done research on topics concerned with comparative urban and regional de-
velopment, planning administration, governance, cultural change, education
policy, ethnic minorities, and women in developmeant, She has studied and
lectured in South and Southeast Asia, and Africa as well as the United States,
as professor, college administrator, curriculum developer, researcher,
consultant, and lecturer.

A graduate of Radcliffe College with an AB (magna cum laude) in 1949,
and Phi Beta Kappa membership, Dr. Tinker carned her PhD from the London
School of Economics and Political Science in 1954, ler academic experience
(extending back from 1973 to 1954) has been as convenor of seminars at Am-
erican University, associate and professional lecturer at the University of
Maryland, Assistant Provost for Curriculum Development and Professor of
Political Science at Federal City College, adjunct professor at Johns Hopkins
University School of Advanced International Studies, Assistant Professor of
Government at Howard University, and as a reader and lecturer at the Uni-
versity of California at Berkeley.

Dr. Tinker has written or coauthored numerous papers and articles in
the areas of government, educatior, aud development., She is currently
president of the Federal Organizations forr Professional Women and director
of the Educational Policy Center and a member of the American Political
Science Association, the Association of Asian Studies, the Society for Inter -
national Development, the American Association for the Advancement of
Science, IX International Congress of Anthropological and Ethnological Sciences,
and the Asia Society.
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WOMEN'S PERSONAL ISSUES - A BEGINNING LOOK
AT SOME BEHAVIOR PATTERNS IN WOMEN DUE TO STEREOTYPING

Carol Piercex

Chair'n. New Hampshire Commission on the Status of Women
and
Member of the New Hampshire State Legislature

Women have had and still do have a stereotype ‘in our society that to be
the ' good woman, " one must be passive and dependent, It does not mean that
all or even most women actually fit this stereotype. It merely means that
there is such an image that is constantly held up to women through our edu-
cational systems, families, the media, in business -- everywhere -- that
this is the right way to be,

Fach woman has had to react to this image, sometimes consciously, but
maybe unconsciously, throughout her life. She may have ¢verreacted or un-
derreacted, but she has reacted, just because she is alive,

Because of the subtleness of this reaction, a woman is most often not
aware of how this has influcnced her behavior; limiting her in many ways
that she does not understand or perceive, and keeping her from fully using
her own inner creativity.

To be more specific as to how one's behavior is influenced, when the
whole feeling tone of life is that one should be passive and dependent, life ig
experienced as lacking freedom for full expression, and one does not have
many choices about how to be, This closed-in, rather than out-going feeling
is vxpressed in some identifiable personality characteristics,

In this context, a list of women's personal issues has been developed to
describe behaviorally what is frequently present to varying degrees in women's
behavior., Women's personal issues might be better understood if compared
with women's social issues, Both are important, but they represent two dif-
ferent areas of concern for women. Women's social issues refer to such so-
cial problems as day care, abortion, employment, equality, and so forth,
Women's perronal issues refer to behavioral characteristics evidenced by in-
dividual women as a result of reacting to a passive, dependent stereotype.

(Men who have experienced life as being "boxed in'' and repressed, re-
sulting in passive and dependent personality characteristics, might find that

“The concepts of women's personal issues have been worked out over a period
of a year and a half of small group experiences with women by NEW DYNAM-
ICS ASSOCIATES: Judith Palmer, Carol Pierce, Janice Sanfacon, and Karen
Terninko, Box 92, RFD 5, Laconia, New Hampshire 03246, Mrs. Pierce is
a partner in this, a consulting firm in the woman's field.

145

A

0

ERIC 1




the following personal issues are a part of their personality also. In fact, all
men might say that they too feel these personal issues: however, the difference
which makes all the difference, ‘s that each man comes to them in the context
of the male stereotype, which is to he aggressive, strong, bold, outgoing.
Because of this male stereotype, the style of expression and the resulting pat-
terns of hehavier are different, )

WOMEN'S PERSONAL ISSUES

Failure Orientation

Women are apt to be failure-oriented in the way tasks arc undertaken,
because of a lack of success experience, Frequently, with little positive be-
havior reinforcement given in childhood toward outgoirg task-oriented be-
havior, a woman does not learn how to accomplish tasks, and a cycle of 1ail-
ure develops in the way tasks are approached. Failure is built into the task
from the very beginning with no recognition that this is so.

When group action is needed, the kind of task assumed is often ill-dcfined
or of such a broad nature for the particular group totake on that in reality no
one could expect the group to succeed at the task., An example would be a
women'sorganization that has taken on a specific project requiring community
involvement, The actual project is organized well, but enough publicity is
never done to make it a success. Or -- the task is ill-defined or of too large
a nature to be actually accomplished,

When failure comes and the goals are not met, little "o 5" «ud nxcuses
arc always ready. Excuses usually focus on one's farnily ant wiiely ities that
everyone 'under: inds' come first. These responsibilities, 1n reality, may
or may not have interfered, but in any case are only a cover-up for a feeling
of inadequacy and a feeling that no matter what the task was, it wasn't impor-
tant anyway,

Success Avoidance

Success avoidance frequently occurs in the woman who is task-oriented
and does not find failure orientation an extensive part of herseli., Success is
often almaost impossible for the woman who has accepted and adopted a pas-
sive, dependent behavior, To be successful means that one must stand out in
front publicly to some degree, To be successful also means one must have
been aggressive at some point to have accomplished a task, To be public and
aggressive are both complete opposites to the passive, dependent syndrome,

When a man is successful, his whole being and maleness is enhanced.
When JJoe receives a promotion, his whole feeling of self-worth has increased
(whether this is actually true or not is not the question), In the male image
Joe, as a man, is a better person, 1,) ;

116



Q

ERIC

Aruitoxt provided by Eic:

However, when a woman is successful, an entirely different syndrome may
be present. Unlike a man's masculinity being enhanced by success, a woman's
femininity is in question when she is successful, She must define herself in
terms of being a better person, not a better woman, She must downgrade her
femaleness, resulting in guilt feelings and tension within her new role,

Many times an employer will say that he knows a woman can do a certain
Job involving a promotion, but in no way can he convince her to take the job,
3y listening to the woman as she begins to understand her react.ons better,
onc often hears her admit that if she accepted the promotion, she feels her
whole femininity would be in question,

To be successful means public recognition. As the task approaches com-
pletion, the woman will frequently give the task to someone else -- a man or
a stronger woman -- ¢o they stand out in front to receive the public attention
while the woman, who has done most, if not all, of the work, assumcs a "power
behind the tarone’ swance,

Another facet of woman's experience with success is that she is not Judged
on the task alone that has been accomplished. If she has been a successful
executive  her success as an executive also includes answerir.g such questions
2t Has ¢ .2 had many dates? 1s she a good cook? Does she have a husband ?
{= she working to make up for a "lack' in her life? For many women, it in-
volves pure exhaustion to play all the roles demanded, including the career one,
so that the energy is not available or, if one must work, one lives in a state of
near exhaustion,

Conflict Avoirlance

Women are the “peacemakers’ of the world, Within the family a woman's
role has been to keep harmony at all cost. Her handling of conflict is usually
to separate those who are disagreeing -- zeparate them physically (" To your
rooms, and don't come out until you apologize'') or separate them emotionally
("1 won't love you any more if you don't stop™). Both sides do not sit down to
talk about undercover or direct conflict izsues, so that conflict is not resolved
bt left to fester,

With this background, confiict becores more and more a frightening ex-
perience to handle. In this context, when one is weary and tired of conflict,
happy, peaceful relationships are looked for outside the home. If one is to
take on tasks outsid: th2 home (community or job involvement), conflict is 1
inevitable part of i’ and ~annot be avoided. Therefore, the problem is that
intellectually women seck community involvement, where conflict is inevi-
table, while at the same time emotionaily looking for sustaining, comfortable
personal relationships. Along with these two opposites, women are so set
up to avoid conflict in both personal and community relationships that they
will often cor:e to feel very guilty about causing any kind of conflict at all,
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These guilt feelings are a very painful part of many women's lives, and govern
most of their flight from conflict.

Even if an individual woman has not played pcacemaker within a home -- if
stic 1s sinzle, childless -- she has probably had that role model given to her
generally by society and/or specifically by her mother. Therefore, she too is
unlikely to look at conflict as something that can result in positive growth and
new directions attained, but rather as a shattering experience to be avoided,
To be "successful' and not avoid success means a knowledge of the nandling
of conflict,

Approval Needs

From the earliest age, women are taught to need male approval, As a
small child a girl looks to her father for approval of how she looks ~-- it m~ans
more than any approval from her mother. In her teen-age years approval in
her peer group means a date with a young man. Any attention from girl friends
takes sccond place to attention from a young man. From father to date to lover
10 husband scems to be a common sequence of where approval needs are met.

There is a difference between the approval that every person needs and
thrives on and the approval women learn to need as a basic support for every
action. This particular variety involves a constant checking out for support
before any action can be taken. The diffcrence can best be explained by the
example of a woman who after supper makes a comment to her husband as he
reads the paper, "I think I'll plan to volunteer some time for the new sct.ool
aide program,' The husband doesn't really hear her and gives a nondescript
answer, The dynamics of the situation is that his lack of response colors her
reaction to the idea, so that in all probability it just evaporates from her rind.
Because she was looking for his approval and has a need to always check out
her ideas before she acts, thc whole concept of volunteering just slips away.
The husband may actually have thought it a good idea, but just didn't happen
to respond, and has no idea how much he controls her actions. In other words,
man women are becoming aware of the fact that male approval is needed be-
fore one can act, rather than approvai being something that is appreciated when
given, This syndrome shows up in the business world, where a woman
given supervisory responsibilities will do more checking out with a superior
(a man) on every action than @ man would,

The need for male approval is so strong in some women that they report
they just don't feel "whole' or ccmplete unless a man is around to continually
confirm their femininity, It can be an actual physical feeling of incompleteness
(not to be confused with sexual needs).

Competition

Because of the approval needs women have in relation to men, woman is
set in competition against woman for the attention of men, Involved in this
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3nov aleo Ts the fact that power in this society has been syno~vI.ous with mas-
= alinity for miany women, When one's life seems powerless in it- 21f, one is
then drawn to where the power is,

A syndrome that is set up for any class or group of peopls whc arz defined
as 'second class'' is that the most important lines of communicaiion are those
that go from the '"second-class'' person to the ''first-class' persc.:, and not the
lines from "second-class' person to another '"second-class" person, Some
black people have experienced this fully and are relooking at their relationships,
Black pcople had to keep their own lines to the white people open, beceuce that
was where the power was to help their primary needs. Therefore, .f one was
too friendly with another black person and they were depenc:znt on the same
white person, who had only one favor (job), one might out of "riendsnip have to
give in to the other black person, causing real suffering on ihe first hlack
person's part. The result is that many friendships were Llocked be:ween
blacks by the competition for white favors: and a disliking for one's own kind
develops out of frustration, Black persons have had to stzp aside and say
“black is beautiful” and "buy out'" of the power lines,

Similarly, women have been put into competition for man's attention,
The woman who says "but I prefer men's company, it is more interesting, "
is experiencing a dislike for her own kind, feeling self-hatred, and respond-
ing to w-2re approval is perceived, When men's company is better than a
woman ., but you are a woman, the acceptance of your personhood (i. e, ,
womanhood) is in question. Many women are learning for the first time to
enjov other women's friendships at a meaningful level expressed in the term
“sisterhood” (comparable to "black is beautiful').

Women have also been put into competition with each other by the adver-
tsing industry, particularly the beauty culture cection. In vying for beauty-
queen statr-, woman is pitted against woman in a onc-upmanship game,
Beauty corao = to be tne way to interest and "keep'" non, but each woman, with
with age, tinds she can only lose the game. Hopeful.y, a new sense of iden-
titv will redefine a "beauty ' for women of all ages tha has more to do with
character, sense of worth, luving, and an active mind.

Manipulation

“When a woman has lived a life based on these personal issues, the result
15 that shie has not wearned to ask directiy for her own needs to be met., Since
asking directly for a specific need ‘o be fulfilled is an aggressive action it-
self and since women are encouraged to he humble, self-sacrificing, quiet,
pleasing, helpful, one learns not to ask for her own needs tn be met and
others do not learn to expect ber to ask and have it responded to,

Some of these needs might be defincd as: the needs to be heard, the need
to have creative stimulation, the need to have privacy, the need to have intel-
lectual growth, ‘When needs such as these ar? not met cpenly and honestly,
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each woman must find other ways to have them met, (To have no needs met
could be sceen as death, )

It is through manipulation that women have learned to satisfy their necds.,
(Manipulation is used here as a reutral term, neither good nor bad, The
manner in which manipulation is used gives it these qualities,) The particu-
lar style nf manipulation used is passive-aggressive; "aggressive'' because
an act was actually performed to have a need met, and "'passive’ because the
act was covered up and directed in a roundabout way so that the need that was
satisfied is not directly known,

An cxample of passive-aggressive manipulation would be in order to satis-
fy a nced for privacy. A mother might go to great lengths and expense to plan
activities that would take her family away from the house for certain periods
of time -- all under the pretext that the experiences are educational and
character-building for the children (whkich could be true), and of course the
children would want to do them. She does all the arranging; the children have
little choice. Her need is to have time for herself. 1f she could say that as
a mother she needed time for herself and everyone agreed that she was still
a "'good’’ mother even though she wasn't with her children every minute, all
involved might sit down and plan how cach person could have his or her need
for privacy and socializing fulfilled, She would not need to manipulate in the
kackground.

Women frequently find that much of their time and conversation is actu-
ally involved in passive-aggressive manipulations with much underlying hos-
tility and anger involved, Passive-aggressive manipulation can become a
whcle style of life in itself, permeating almost every action, Such manipula-
tion can be at either the conscious or the unconscious level, Always comirg
late to a meeting could be a passive-aggressive manipulation against not want-
ing to go at all, because no one listens to your ideas. Constantly losing the
car keys or burning the supper in the oven might be acts against a husband
who is insensitive to needs and there is no level of communication where they
can be openly di1- ussed. Having a headache, real or pretended, to avoid sex
could be a defen.. against a feeling that a woman never has the choice to
say ''no."

It should be understood that passive-aggressive manipulation is a reac-
tion against situations over which one feels no control, ‘That is, it is a sur-
vival reaction to someone who will not openly communicate, One passive-
aggressive manipulation frequently brings back another one, though, from the
person who was the receiver,

Self-Limiting Behavior

Women often develop certain behavioral characteristics that limit their
own personal expression., These are characteristics that grow out of all the
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other aforementioned personal issues, Many kind. of self-limiting behavior
could be listed, but or.ly three will be mentioned here. Self-limiting behavior
might be described as behavior that limits the range of personal potential and
variety of ch : 2es in one's life,

Body language,  whether one has an open or closed body language affects all
relationships. Men have always been allowed to sit, stand, and walk in more
"free” and open ways. The result is that attention is more freely drawn to
them. These same actions when done by a woman are seen as "unladylike, "
Without copying male body language, many women are finding that a more
“open’ hody language results in more awareness of their presence, as op-
posed to the "invisible woman' syndrome. Their body also seems more inte-
grated into a wholeness of being,

Qualifying language expressions. If one is unsure of oneself when expressing
ideas, ali sorts of qualifying phrases are apt to be used at the beginning and
ending of sentences, "I know this isn't important, but..." "I know Jane could
sayv this better, but...”, or "I'm sorry to take sc much time, but.,," Each
of these phrases detracts from rcally listening to the content that follows and
keeps a cycle going of the woman feeling insecure because she isn't responded
to, while she sets up an expectation that she needn't be listened to.

l,aughing and smiling. Laughing and smiling excessively can be a response
to a childhood learning of "smile, you look so pretty." Where women's role
is usually to be the relaxing, friendly, conversationalist in personal rela-
tionships, laughing and smiling easily becomes the stock-in-trade of behavior
that always scems appropriate. However, the result can be that no one takes
the woman seriously or perceives her to have needs,

Frequently, laughing and smiling is used to reduce tension., Ior a "strong’
woman, in particular, she may feel all sorts of tension or energy ~“vels ris-
ing as she spcaks. As a "strong' woman she is probably assertii - harself
and coming across in an aggressive way; that is, unfeminine to otzzrs around
her. Therefore, as she seces the tension rise after she has spoken, che will
give a little laugh -- neceded, from her point of view, to reduce the tension.
However, 1or those listening it has neutralized what she has said. One might
say, tied up in the act of laughing would be personal issues such as conflict
avoidance and success avoidance, resulting in the "invisible woman'" feeling
many women experience,  She has put herself down, so that she can't be heard,

It should not be assumed that all laughing and smiling is to be avoided,
Rather, it is important to be aware of how it 15 perceived,

CONCLUSION

The result of many or all of these personal women's issues present in
varring degrees in an individual woman is role insecuritv, A scnse of well-

151

162




being is difficult to establish when so much negative or inadequate behavior

is a part of one's self. The personal issues listed here are some of the more
important ones to consider, but they should not be corsidered as the only ones.
IFear of rejection might be another one.

On the positive side, it is good to see all the fine, strong women that do
live in our society, in spite of these issues. It is possible to be a good role
model; more and more women are "getting it together' these days and have
in the past. The spirit of these words is not hopelessness, but reality; the
recognition that until we look at what our problems really are, we cannot un-
derstand what our work is,
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COUNSELING - ITS VALUES AND ITS FAULTS
Pauline V. Chapman

Director of Placement
College of Engineering
University of Illinois, Urbana-Champaign Campus, Illinois

The opporiunities for women in €ngineering are now so great that we can-
not possibly satisfy the demand. Every year more women enter engineering,
There has been a 1000-percent increzse in the nurrber of women graduating
irom the College of Engineering at the University of Illinois from 1957 until
1073, from ore in 1957 to ten in 1973, The problem seems to be to keep them
in engineering once they have enrolled, During the 1972-73 school year there
were 34 freshmen, 13 sophomores, 15 juniors, and 10 seniors registered in
the College of Enginccring, Since the interest in women is so new in the engi-
neering ficld, we have not kept records on the number who drop out, but in
the years 1957 through 1963 one woman graduated at the BS degree level each
year., In 1664, 1965, and 1966 there were three; in 1967, four; 1968, six;
1070, eight; 1971, two; 1972, six; and ten in 1973. This is progress, but
not enough. We are hoping that all of the 34 freshmen who are now registered
will complete their engineering degree,

With the same exposure to all fields, I see no reason why more women
will not bececme interested in some type of engineering. 1 think the problem
is not only how to get more women into engineering but how to keep from
discouraging women from going in.o the field or into other fields which they
have not ccasidered in the past. Now that the demand fer women engineers
is so great, those who are accepting positions have a great responsibility.
By proving themselves as reliable, dependable, productive employees they
can break down the past discriminations and pave the way for those who will
follow them,

I am firmly convinced that counseling, for both men and women, is the
weakest chain in the present educational system. By poor counsziing, we are
wvasting our greatest national resource, the potential productivity of the young,
If a young person can settle on a career at twenty rathei than flounder arourd
until thirty or forty he can use the very productive years hetween twenty and
thirty for personal growth.

Counseling is not something that cun be done at one particular time, when
a student appears bhefore a counselor and says "'/ van' "on.e career counsel-
ing. ' Real career counseling shouid, idezlly, stacl iu the home at as early
an age as possible, by investigation, Childrea have wonderful imaginations,
a great curiosity, and the ability to ask a million questions. I have often seen
parents showing their children the fire engines waich are stationed directly
behind my office. \What an opportunity to be;in career counseling, How, and
of what, is the fire engine made, who niaxkes what, what does the fireman need
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to know, how does the fire alarm work, how and by wnom is it made, and how
does it make the noise that excites all children? This type of investigation can
be carried to everything that the child sees as he matures until, by the time he
is ready to make some type of educational-career decision, he has some idea
about many fields, At least he has a much better chance of understanding, at
whntever point in his education the first attempt at career counseling is pre-
sented to hini,

I realize, however, that many parents are not able to give this type of
information to their children and it must come from other sources, Television
cartoons miss a great opportunity in not somehow weaving into their shows
bits of this type of information that can unconsciously be assimilated by chil-
dren in spite of their short interest span. ''‘Sesame Street' does some very
educational things, and "Mr. Wizard" was a very thought-provoking program
for the voung (I understand that it is again being aired). There is much more
that can be done by all media. 1f school children, at an early age, can be made
to understand why it is important to iearn to add and subtract and what can be
done with this learning, the subject can be made much more interesting to
them. I remember that when missiles were in their infancy, the General Llec-
tric Company prepared a comic book, to be used by children in the primary
grades, which tied arithmetic to the building of & missile. I think this was
excellent because it tied a school subject to something of which they were aware.

Counseling, at all levels, should be the same for men and women. Both
should be exposed to all possibilities, In this area, women have been handi-
capyed in the past because there has been a preconceived idea of where a
woman's interests lie, \Vhen a little girl is born, one of the first things she
receives as a gift is a doll. This begins the wife-maother-housewife image
that has been the standard for women for many years, There is nothing wrong
with this career; it is a wonderful and hcnorable one.  To raise a {amily of
productive children must be one of the most satisfying careers in the world,

1 see nothing wrong with being “only a wife, a mother, and a housewife.

I grew up with this idea, and even though I went to ceollege it was incidental.
During my time in high school and in college, no one ever spoke to me about a
career of any kind. It was graduate from ligh school, then go to college, Then
it was not even important to watch your grades in high schocel, because almost
anvone could get into college., Somewhere along the line I decided that I would
be a teacher, principally because I had an zunt of whom I was very fond who
was a *eacher. This never materialized, however, since my father had a
good friend who was in business and he asked me to work for him. I became
very interested in the field of busiress and gave teaching no further thought.

My parents, 2s many parents, waniad me to do as I wanted 0 do, believing,
Iam sure, that I would marry ard have a famil-., I was r::a rizd. bu? when
T appearsagd that a family was not part of the antomatic nlan I wen: back ino

business and irom t!:ere to the University.
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I have been in a man's field for almost thirty years and I have never feit
one moment of discrimination in salary, promotion, responsibility, or recog-
nition. In fact, I have always felt that any discrimination has been in my favor,
I know that miany women have been discrin:inated against in the past, butl
also know many who feel as I do. My career has turned out to be the most
satisfying one that I could have imagined, but it was purely by chance, Chance
worked for me, but everyone is not so foitunate. I was interested in reading
Mrs. Fit.roy's discussion of how she became an engineer,

In my tenure of emplovinent as Placement Director, in the College of Com-
merce and Business Administration and in the College of Engineering, at the
University of Illinois I have talked to thousands of students about their career
plans, but I am sorry to sayv that this is always "after the fact." The point at
which I see students is job placement counseling -- what can they do with what
they have? ldonot come into contact with students until they are at least juniors
when they are looking for summer work. By the time a student is a senior in
college the counseling is entirely diiferent from true career investigation ~nd
counseling, which must be done at a much lower level. I have talked :o 1
dreds of students who should never have been in their particular fields, o:..
in talking about whv tiey chose it the greater number indicate that counseling
had little to do with their decision to enter a particular college.

2

Even trouzh I am in Engineering, I often have liberal arts students come

‘¢ ite as seniors, asking what kind of jobs they can find in business or industry,
1o come to me as the result of having ialked to engircering students wha
suggest that I might be of help to them and because we have many companiss

1=iting the College of Engineering to interview our graduates, They fecl that,
In sor:e capacity, companies can use liberal a-ts majors. \When I ask them
why thev are in their particular field, the almost standard answer is "I liked
it. " I then usually ask ther what they would like to do in the wav of work if
it were not necessary o consider educational qualifications. The answers
usually bring out some very interesting ideas on the part of the students. The
next guestion is usually: 'During vour tinmie at the University have vou ever
thought of how vou could use the knowledge vou are acquiring to earn a living?”
Iam always amazed when the answer is tsually "No." After mv talking to
these students for some time zbout how business 1s organized and what know-
ledge is needed in the various fields, thexy say "Why didn't someone talk to me
tout this before noxv?" It is an excellent guestion, for which I have no answer.

-school level, Bx the time
- for entrance 1o par-

siuch 1ime2 as ‘hey either reguest a transfer ‘o anoiher colizge or are dropoed

B S A, e L - S - M
IO SCroiasuc reasons, Often it ki

addition 10 his szlarv ke tzkes on the responsibility., 1 cannor count the times
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that, in talks with students about what they can do with their education, now
that it is practically completed in 2 field where there is no demand, they have
told me that their high-school counselor told them to just enroll in liberal
arts and decide later what they wanted tc¢ Jo. How can anyone call this
counseling 7

There is nothing wrong with a strictly liberal arts education in any field,
In fact, the ideal would probably he for everyone to have an undergraduate
liberal arts degree and then choose a career field at the graduate level. At
that time the student would have matured, would have been exposed to many
fields, and would have a better basis for deciding what he wanted to do with
his life, This, however, is not always possible, especially for the students
who attend a state university, They must use the four years both to gain a
cultural background and also to prepare themselves, in some wayv, to earn
a living, We have very few "millionaire playboys' at the University of I1li-
nois, Itryv to encourage every student to whom I talk io continue his educa-
tion after he leaves the campus. Education after college is just the beginning
of learning, and that is the time to take courses for only one reason: because
you have a personal desire to know more about a particular subject,

Every high school should have a career program completely independent
from academic counseling. There should be a library set aside from the
regular library, for reading material covering all occupations. \anyv com-
panies have displays which depict their products and which they are very ¢glad
to send to schools. Such exhibits could be made a part of this library, The
room should be a place where students could discuss different career possi-
bilitics among themselves. It should be staffzd with people who have had
wide experience outside the academic area and who are willing to delve into
the demands of occupations abecut which they know nothing. One publication
which would be very helpful to have in this area is the government publica-
tion Dictionary of Occupational Titles. It is 'mind-boggling’ to realize how
many different occuprtions there are for a student to consider. This publi-
cation would start students thinking beyond getting cut of high school with the
least possible efiort, znd direct their thinking to what comes afier and what
they will neec to do to get where Lho} think they might want to go. The entire

atmosph-re of this particul~r area should be career-oriented.

I

s

C:her id=as that could be incorporated into such a program could be:

1. Oifer information on work-smud, programs.

2. Invite vrilling alur ai to come in and discuss their proiessions wita
tke studentz, Form an alumni commitiee to plan such discussions.

3. If 2 student apsears to be darticularly interested in a cer:ain fieid

ve an aduli in tha: field tzke him for a day and let him see what

a
sorteone Involved in it aciuzally deoes.,

<. Con:zc: "13 prasidsanis of orefessional socisties, including “he NSPE
and request their help in providing information. I there are no
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chapters in the school area a letter to the national office of the or-
ganization should secure some excellent information,

v Plan a "Career Showcase Day" and have persons from many different
occupations bring displays and make themseives available to talk to
any student about their special fields.

Not all students will take advantage of an opportun ty, no matter how much work
and thought is put into its planning, but for those wno do take advantage of such
A program the benefits would be invaluable, Many young people, at a very
early age, appear to know exactly what they want to do and follow through.
Others have no idea whatsoever, and these are the ones who need counseling
so desperately, It does not necessarily follow that a decision a student makes
before he leaves high school will be the right one for him for the rest of his

life or even for his university vears, but at least he has a basis for under-
sw@anding himself,

Every voung person has some potential, eacn has the same basic curios-
11y, but each boy and each girl has different desires and abilities, It is the
cuty of any counselor to help the student develop and direct his special ability.
The parents can be of great help. 1f the parents can become involved in the
process at least by the high-school freshman Vear, the job can be much more
successtul. Parents often tell me that they want their child to do what he
wanis to do. This is as it should be: bu: without any idea of what there is 10
do, how can a s ent make a sound decision,

he greatest fault with counseling bureaus at :he university level is, I
balieve, their failure o $2parate academic, pshychological, and career coun-
s gualified o0 do all thrre, but tha:, in most cases, is wha:
o. I can speak only for the University of Illinois 2t Urbanz-
1ampaign. When a student enters as a freshman he is given mathematics
and raetoric placement tes s as well as a battery of aptitude tests. All these

are given by the Student Counseling Bureau, which is primarily a psychologi-
cal ¢ Z They hesitate 10 suggest more than where the student's

pear to lie. These counselors, as a group, are not guali-
O career counseling, as the Bureau is primarily s:affed with ps~chol-

ogisis. Counseling in all of these three areas is importan:. All students
need acacemic counseling once they have made .p their minds which cellege
10 enier, and most colleges at our Universiiy have some sort of advisory svs-
em, some more successful than others. Some siudents neead, or will nesagd

their academic carser, son:e psychological counseling; butwhere can
they go for this career counseling which iz so very imperian:?

1
n

do & report on the progress of the graduater ol the College
ive and !2n vears out of school. The {ollowing statemens:,

9]
(U
(4]
—
oy
jal

I ence with the Student Couns g Bureau, was included with
fie ‘orm that a studen: comtleted regarding his progess during the ten vears
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" o-:pater dating should be applied to making the best
match between the student and his desired field of
study and his counselor, I'll never forget that ... a
music teacher tried to explain why I would fail as an
engineer and succeed as a social worker, His credi-
bility with me was 'nil.' He had no background in
ecither field, I still don't agree that I could be a social
worker but today I can see what an electrical engineer
could probably have explained what took one year to
happen. My math aptitude was poor and 1 obviously
needed to shift to a field requiring less math, "

In addition to a student's assigned advisor in the College of Engineering
there are some professors who are very willing to talk to students who ap-
pear to be lost in engineering. Many of them, however, are not knowledge -
able enough in many fields to be of complete help to a student. Since this
is not their primary iesponsibility, they do not have the time that should be
spent with a student, How much time a faculty member is willing to give a
student outside his primary fields of teaching, research, and helping his
students with their course work entirely depends upon the personality of the
professor, Last vear the students in the College of Engineering conducted a
survey to assess the value of the College Advisory Syvstem. They reported
that "'no more than one-half of the students felt that their advisors were
well equipped to handle their problems, and very few students had consulted
adviscrs for more than two hours during the entire semester. "

Somewhere I read a definition of a career as being 'a set of life activities
which the individual relishes, finds meaningful, and enters with great vigor, "
I like that definition. How great it would be if evervone could find such a
career,

In placement counseling of potential women engineering graduates, they
may apply the same criteria for job selection as the male graduate in the
am2 field. The most important factor is seli-evaluztion. I am amazed to
ind how few of the studen:s have asked themszslves these guesticons:

4y U

e What can I dao

e VWhat-willl do

@ IS 7Ll on 1mDorriant

7]

® Iz con=tant contact with family importar: or noces

]
&1
L]
'
]
7]
]
V
J
(17

(o
[#]]
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169



Q

ERIC

Aruitoxt provided by Eic:

Special interests -- how important are activities other than work

What are my own personal values

What limitations do I have

What about travel

While much can be done, should be done, and hopefully will be done to
improve counseling at all levels, the placement counselor has a great re-
sponsibility to help the graduate evaluate himself once he is ready to accept
employment, \What types of employment are available where the particular
engineering discipline ca: he used?

The women in engineering to whom I talk have problems that their male
counterparts do not share., Men are interested in a job because they like
the work, they see opportunity for advancement, it is in their particular lo-
cation preference, the salary is high, or for many other specific reasons.
The woman has sonic different problems:

¢ She has a husband who is continuing in graduate school ard she wants
2 job locally to help finance his further education.

¢ She has a favorite bovfriend and sometimes vague marriage plans,
and she prefers to wait until he has accepted a position ancd then
look for a job in the geograpi.ical area that he ks chosen,

e She is about to start a family and must defer her employment for the
immediate present.

t is important to encourage these women, in case they accept less than
professional engineering employmeat in the beginning, to continue to search
the community for a position where their engineering will be of some value,
If this is impossitle they should, by all means, continue te remain current
in their fields of ergineering by taking additional courses at night if possible,
by participating in professional society activities, and by reading of the zd-
vances in technical journals so that when their personal situations are such
that they can accept emplcyment without reservations they will be current
and able to compete in their fields.

All young engin2ers, male or fermals, must competi2 with others when
they join the work force. They must, as they progress, be careful that 4. v
are ot stuck in an activity where their talents are not being used to the bes:
adiantage. Women must realize that they must prove themselves on the same
basis as a man and work at being a good engineer., They shoula aot expect
special handling and they should not cry discriminztion a: the first disappoin:-
ment or criticism. They must realize -hat ‘o the smployer they are, firs:
enginecrs and second, wormen and 1St compete on that basis, 17, afier >
reasonable lsngth of time, there is a legitimate complaint, it should be
brouzhi 10 the attention of the Bropsr supervisor. Atiitude is importzn:
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in any employec and I am convinced that the more a person expects to be dis-
criminated against the more he will believe he is. A positive attitude toward
work, fellow workers, and supervisors should be developed. This is excellent
advice for anynne,

kY

Some positive taings are L ing <one to expose more high-school girls to
the field of engineering, At the University of Illinois there are three summer
programe¢ for high-school strdents who are recommended by their higirt-school
counselors or principals:

e National Science Founcation Summer Program -- six weeXs in dura-
rion. It is usually composed of those students who are in the top 5
rnercent of their high-school junicr clas:  This summer there were
‘hree womern in the 25 participants. The siudents came from through-
out the United statrs.

e JETS Program -- two weeks in duration. This group is composed
of students in the upper 10 percent of their high-scheol junior class,
This summer, =i1¥x women were included in the groui:, Th~ partice-
pants wore prime rily from Ulinois,

A ]

e Black .-/ > Trugram -- two weeks induration. This gronp is com~-

posed 7 Li. tenis in the upper 25 percent of their high-school junior
ii- mvmmer 7 women were included in the group of 37V par-
ticimeues Iy .a the Chicago area,

The number ¢ «'72 ¢ in this yeur's programs was far greater thaa in the
past, when ¢t or= <3t been only one or two. The JETE Frograms are financed
by company ~miiin LGS

During t -: " ".ae these students are at Illir 's they are hour  in a Uni~
versity dormusry as a group, with ar advisor who is responsib or their
we.l-being. He scees tiat they studs at the proper time and tha  .ey have
enolL~~ recreational activities to keep them {rom feeling overworked. The
prograrr is des:gned to expose tl.-:z¢ yvoung people to engineering as a career.
Faculty from ail departments wi nin. h2 College of Engineering teach the
-ar‘ous classes arranged for tt= vrugram and at the end of the sessionsg give
a firal examination that is graa: ~and :eturned tv .. .75 before they leave
the campus. This vear, [ undecsi:- u. te girls r.ceived the highest grades
in the group.

For the past thiree ve-r= I nave talked to the JETS studentis at their
"Commencement Dinner’ arnd aave presented their diplomas. 1 have ialked
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women engineer.. where they discussed the field of engineering for women in
an informal wuv. In wddition to this, Professor Grace Wilson, the Society
advisor, had tii:: rroup 2t her home for dinner, She also invited other women
engineering-favyv.ty members and the evening was devoted to having fun but,
again, discusg’..;7 the field of women in engineering.

Professor Navid O'Bryvant, who is in charge of these programs, reports
that in publicis: i3 them, high-school counseling again breaks down. He con-
tacts every aigh :school in the State of Illinois, .gives details of the programs,
and requests .1omineces, A&z of the students who attend a program report
that their ¢: un-."1013 never mentioned it to them but they heard about it through
a student whe ud attends+ the vear before: they then requested that the coun-
selor reci: nend them ¢ : the program. Professor O'Brvant says that his
best salesmen 32 forvs:- participants, and he find a rer_arkable lack of in-
terest on the paort -f s0ve counselors,

A excellent v+ 1, expose more high-school girls to the field of engi-
neering would ve 1. save a Women's JETS Program. During this program
successful womay <igineers could be brought in to meet with the girls and
discuss their personal experiences. The problem, I understand, is financing,
but Profezsoy O ryant is wiliing to attempt to secure funds for such a program.

Meareowerk raust also be done to secure scholarships for women in engi-
neerin:. velieve that this situation will Improve as companies, if for no
other r- -son than to compiy with the new Federal laws, will do everything
possibic .0 h2lp more women to prepare for employment as engineers,

The cemand for engineers is again on the increase and engineering en-
roli:neonts are down, This means that very socn the deriand will far exceed
the =unply and the shortage of engineers will again be as great as it was in

g. More womex are entering college, and if more can somehow
be encouraged to enter and to graduate in engineering, it will help to keep the
supply «~mewhare near the demand.

Cournseling, at ali levels, is 2 wonderful field for those of vs who have
been foriunate encugh to be in it. I believe that I have Rad “he most satisfy-
i ; job in the world. [ have been in it long enoigh to liave szen graduztes be-

‘e o .

.
~
[
7]
6]

T p ontrollers, and directors of rez-arch
gTear satisfaction 1o feel even a small par! in *heir success

e done in the field of counseling at a . levels. Con-
2Ch as this ¢an do much to advance the state of the art. At leas:
1 =

PeOD.2 ars talking abol: the stbject: and I find :hat when there is ernough alk,
action usuzily follows.




Pauline V, Chapman

Mrs. Pauline V, Chapman retired in August 1973 after cight years as
Director of Placement in the College of Engineering of the University of
Illinois. She was the first woman to hold that position in a U. S, engineering
college,

A graduate of Millikin University, Decatur, Illinois, she began as an
expediter and buyer for the Caterpillar Company, er =ring the ficld of college
placement in 1855 as Assistant Placement Director  the College of Commerce
and Business Administration of the University of Illinois,

Mrs, Chapman was a member of the first clecteu ussembly of the College
Placement Council, Upon her retirement she was honored by more than 200
leading U. S, corporations for 'outstznding contributions to engincering and
industry, " and was presented with the award of merit by the West Coast Air-
craft and Aerospace Industry Council,
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THE VIEWS OF LEADING ENGINEERING SCHOOLS
John B, Parrish

Professor of Economics
College of Commerce and Business Administration
University of 1llinois, Urbana-Champaign Campus, Illinois

This conference has been concerned with many questions about career
guidance for women entering cngineering. Among the many questions are
the following:

1. What is the major doficiency in current career guidance for women?

2. How may these deficiencies best be overcome insofar as en gineer-
ing is concerned”

. Do engineering schools have ongoing programs with secondary
schools to acquaint talented girls with the potentials of engineer-~
mg as a carcer choice?

4. Have engineering schools assigned faculty to assume major respon-
=ibility for counseling prospective or entering women engineering
students ?

-. 1o waat extent have engineering schools developed literature de-
interest women in engineering and :o assist them after

a ?cts of career guidance for women entering engineering
nesd to e given pricrity in any conference organized to study this

y
.
<
:T.'
fu
~4
7]
'
J

In orcer o give this conference the views of administrators snd faculty
of leading engineering schools, these =ix questions were submitied to 30 top
i3 for comment and evaluation., What follows is a2 surmmary of their

QUESTION 1: WHAT IS THE MAJOR DEFICIENCY IN CURRENT CAREER

GUIDANCE FOR WOMEN®

here was almost unanimous judgmen:, The major d

e
mplistic one: unf matelv

i
hat turn talented voung women away from

First, there is the 'social conditioning” process. Bowrs plav with ‘rains
and comstrusiion sets. Girls piay with dolls. Parenis znd -he community sup-
port this stereolvping of roles. It is reinforced in iunior nigh school. Boys
take shop work. Girls take sewing and cooking. This 1s reneated in high
scheol and reinforced on ‘=’e"*<10n and in the pres

)-a
[¢3]
(73]

al

o
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Sccond is the educational bacnground of faculties in junior and senior high
schools. They may be trained and knowledgeable in literature, language,
mathematics, chemistry, and dramatics, but engineering is not taught in our
public secondary schools, Faculty know nothing about it. The blank for the
eachers becomes a blank for the students.

Third is the nature of counseling, Almost all counselors have backgrounds
in ¢ducational psychology., They know nothing about engineering and they re-
flect the ""social conditioning’ of society. Many are not just neutral, They
are negative., They persuade talented high-school girls not to consider engi-
neel.ag as a career. Much of thie time of high-school counselors is taken un
with efforts to guide students into college. There is a strong tendency for
counselors to say: Don't worry about sclecting a career now, You will have
plenty of time later, Go to college, and then vou can decide.” This is a major
mistake of secondary-school counseling. Talented girls arriving at college
vith little or no training in mathematics or the sciences are not apt to make
up the deficiencizs in college. They have been trained "out” of engineering,
not in,

Fourth is the lack of good engineering-careers literature for women,
Mest of she career literature in engineering is male-oriented. In some ma-
terials women are no: even mentioned. The few materials about women in
ciZineering are usually so brief, so dry, so uninteresting as not to arouse the
the curiosity of even the brightest girls. It is ironic that many high-school
stidents are excited and challenged with our current environmental clean-up
problems, without ever realizing that solutions will corie primarily through
technologyv.

QUESTION 2: HOW JMMAY THESE DEFICIENCIES BEST BE OVERCOME
SO FAR AS ENGINEERING IS CONCERNED?

On iz guestion there was i . 4 concei zus that the answer must bhe
& mudtifaceted approach, using a wide variaty of siratezies and tools.

rt

1
ur iing out career coun-
o

know nothing aboul engineeri

s . 3 -~ -3 ‘ - -~ - . 3
2 ggconl recommendation is 1o arrange for upper-class womr e enginear-
153

g Y -~ . - - - -
riz and tcves anous the

1
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es ol engingering.,  1alg sirategy. comrined with visiis v practicing
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women engineers, will do more than anything else to break the negative social
conditioning and the stereotyping. Secondary students like and will follow per-
sonal contacts,

A third recommendation is to break the ~counseling barrier’ in secnndary
schools which turn so many women away from engineering, Thiz could be done
in several ways. One would be to pull in the counselors for a "Counselors'
Career Day" on campus. Let the high-school counselors see women engineer-
Ing students at work or study, discuss their reasons for selecting engineering,
Let the engineering facult; Jiscuss with the counselcrs the excellent outlook
for women enzineers in indusiry, teaching, government. The other approach
would be “engineering outreach," through which engineering schools would es-
tablish and maintain personal contact between faculty and counselors, provid-
ing them with information, discussion, to change the stercotype.

A fourth recommendation is to improve career literature abtout women in
engineering and get it distributed to more counselors and students. Several
ergineering schools reported they had sent their brochures about women in
¢ Meering to every one of the 10,000 high schools in the country. But some
ergineering heads raised serious doubts about this approach. How much of
this literature is put in a folder ir a career file and never read? Can liter-
ature almme break the stereotype? If a talented girl is turned off of engineer-
ing, wo.ld sne be apt to read it? Apparently a few, but only a few, The gques-
tion remains: how to get more mileage out of existing literature?

L ESTION 3: DO ENGINEERING SCHOOLS HAVE ONGOING PROGRANS
WITH SECONDARY SCHOOLS TO ACQUAINT TALFNTED
GIRLS WITH THE POTENTIALS OF ENGINEERING
AS A CAREER CHOICE?

‘8 T¢ iieve emerged
¥ 07 these cevelopments,

romt Penmsyliania Sizate University, D2an N.J. Pallading reported:

2™ of national advertis-
approximaiely one sezar ago.

{ive, 50-second radio speot zannouncements
= a

{1y (o]
"
]
[}
al

ations in Pennsylivania, In zddition, a <0-second tele-

nneuncement has boen prepzared and will oo re-

oI Engineering 2t Stanford, as reported earlier, has ssont
- < sy g D § =3 = =~ +} DR e -
QuUT 18 hrochure to 10, D00 hich schools throughout the country,



Associate Dean CLE. Work of the Michigan Technological University
descrived their efforts as follows:

“We have an annual Engineering Awareness Program,
sending engineering faculty members into high schools

-- about 50 to 60 visits a year for both boyvs and girls
-- to talk ak- s

careers in engincering and science, "
Profesgor Altl 0+ Dresselhauve renorted for the Massachusetts In-

stitite of Technology 'n _#0 recent programs as follows:

"A Careers Day Program in the Spring brought in aboat
200 girls frovs a 100-mile radius of Boston. The Program
consisted of a two-hour panel discussion followed bv

OuUrs L., our women engineering students held aa open
aouse for 530 freshmen women whao had shown interest in
eniineering,

Cia state University's Dean Harold A. Bolz reported:

At Ohio State we have been making special efforts

“irougn periodic high-school-dav programs on the

camipuses and visits to high schools and junior high

schools by engineering students and faculty to inform:

cirls 1n the secondary schools of the career oppoartunitics
in enZineering,

or oinent i

Assi=ant Dernltlelen B, O'Bannon, replyving for Carnegie-Alellon Uri-

= adcount:

Carnegio-Mellon is actively trying o attract more woren

. science, and management, We have made
>vision. 2pois:  one on materizls which has been

< g, and one on w 'men in engineering
CX1U's f2male students.. . this has
i . Carncgie-Aiellon is also

. for women this

R - -~ - - g ey te I~ . -~ -~ —~ 3 o .
sezeondary-school wormen - o have dermaonsiraod stronc
~ ot 3~ -~ ooy~ < :
AT AT SC1snce ot e .,
STILLEMOINT Y aTorozon st~ dagiam o
T m et g ol . - . ™ - -
LETLN 2o7eal T womern, Dean James AL
TOINEDTY nas Jdone in tnliz rocand:
Y s e .- [ N U
(LSS CDIJZrains 18 1 oenvironentizl chzinzering,
amicn IS 3 vor Tlranibis coacn~ondod mrcrrsoy 274 allAauwa
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their own pregrams with specific career objectives, ' (It
also has a large elective portion, so it allows time for a
betier general education. )

"The second is a program in bivengineering which tends
' apply engineering methodology to the application of the
life scicnces as well as physical sciences. This program
...1s particularly attractive to women because of their
interests in workinyg in health and medical-reiated areas
rather than being ‘ndustrial-related,

"A third program is a dual-degree program, where
students may register in the College of Liberal Arts

anad Sciences and the College of Engineering. As such,
candidates in this program receive a BS degree from

the College of Engineering in a five-vear period. This

is an excellent program for women. }*allows them mo-e
freedom and many opportuntities to obtain a better general
and cultural education a: the same :ime they are pur-
suing an engineering d sree.’

These are only a few examples of what engineering schools are doing,
There are many others, More are pianned.

I think it iz 0 fair summary .c conclude that leading engineering schools
tre now making strenuous efforts to develop special programs to reach more
women in secordary scheols aud to give them assistance when they arrive on
campus. JAiost of the individual schosl efforts have come in just the last year
And some programs are to be initiated for the firs: time this fall. This is 3
‘new cra’ in erngineering education.

LB

UESTION +: HAVE ENGINEERING SCHOOLS ASSIGNED FACULTY
TO ASSUME MAJOR RESPONSIBILITY FOR CCY “SELING

PROSPECTIVE OR ENXTERING WOMEN EXGINE. .ING

STUDENTS?

Cf the 20 schools questicned on this m 12~ :bout half szid they had as-
fi.med faculty with specizlized respensitility Ior counseling and assissro
women. Almmost all of the assiznce. were worten. Almcst all had been ap-
pointed or zssizned in the last thr2e vears, This once agzin emphasizss e
racency of pasitive and widespread efforis 1o iniezrest mors women in engi-
neering.,  Tn2 resal payell obvisusly liss in the ruturo,

!

" Professor Mary Kummer, .. has heen given 1h
. -
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radio spot announcements, and she is now in the process
of writing follow-up letters to these girls. The members
of the Socicty of Women Engineers are also writing per-
sonal letters to each girl who has been accepted for ad-
mission to engineering next fall. Professor Kummer is
also writing to each of these girls offering to meet them
when they come to University Park {or counzeling., In-
cidentally, these efforts have increased the number of
women accepted to engineering from '7 in Fall 1972 to
39 in Fall 1973, We are hopeful tha’ -~ will be the be-
ginning of an even more substantial i"¢. a-e,"

QUESTION 5: TO WHAT EXTENT HAVE ENGINEERING SCHOOLS
DEVELOPED LITERATURE DI'SIGNED TO INTEREST
WOMEN IN ENGINEERING AND TO ASSIsT THEM
AFTER ENROLLMENT?

About one-half of the leading engineering schools queried have developed
brochures or catalogs emphasizing women in engineering. Several that have
quarterly publications have devoted special issues to thir subject. Several
schools reportad their first publications aimed at attracting more women in
engineering will be published this Fall. A binder containing the publications
of 15 schools is on exhibit in Colby Hall for all members of the conference
who might like to see what other schools are doing.

So, in summary, to the question: Are engineering schools developing
specialized literature about women? -~ the answer is ''Yes, and very rapidly. "

QUESTION 6: WHAT ASPECTS OF CAREER GUIDANCE FOR WOMEN
ENTERING ENGINEERING NEED TO BE GIVEN PRIORITY
AND SPECIAL EMPHASIS IN ANY CONFERENCE
ORGANIZED TO CONSIDER THIS SUBJECT?

This questinn elicited a very wide range of questions and suggestions,
as one might expect,
Let me summarize first the questions. They include:

1. How do you overcome years of social conditioning that alienates
young women fron engineering?

2. How do you convince high-school and junior-high guidance coun-
selors that engineering is an appropriate, rewarding, and satis{y-
ing proiession for women? How to you convince the parents?

3. What steps may be taken to ¢ncourage more college freshmen to
consider engineering as a carcer?

4. How much support is necessary to produce academically successful
women engineering graduates?
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i{ow can we marshal the talent and interests of industry in this
guidance problem?

What are the key factors that cause wormen students to stay in or
leave engineering, once *iey have enrolled?

What can or should engineering schools do to help minority women
prepare for their "pioneering'” role after graduation?

How can the protessional engianeering scecicties be moved to do a
better job of reaching talentcd women and men in junior and senior
high schools about the potentials in engineering?

How can the image of women in enginecring be put across as the
‘new stereotype'’ to children in the elementary grades as well as
to students in junior 2nd senior high schools?

What arrangements are required to get more members of professional
societies and leading women engineers, in industry and government,
‘o mect with secondary students and explain the opportunities for en-
ginceering careers?

Some of the suggestions mayv be summarized as follows:

[

-
.

Your conference should go on record as recommending that the En-
gincering Foundation underwrite a half-hour television program to
do for engineering what Marcus Welby does for medicine -- '"Engi-
neering Center’ instead of "Medical Center.” Many TV stations
would run a 30-minute script gratis, With advance notice to junior-
and senior-high-school students, it might shake up both students
and their parents.

Sarme organization, as SWE, ECPD, or the Engineering Foundation,
should publish a national list of scholarships available for women in
engineering and distribute it to all interested high-school students.

The conference might recommend that ECPD, Engineering Foundotion
or SWE request funding from the National Science Foundation to sup-
nort an expanded program of "Engineering Days on Campus' for
junior- and secnior-high-school siudents. This fund could pay the
exper.ses of students and counselors, especially if there are overnight
stoevs for two-day conferences,

»

The cenference might vant to consider the fact that {.sining in engi-
neering is not only engineering training, it is good basic education
as well, providing excellent preparation for careers in management,
administration, etc,

Why not compile a master list of all women engineers who wculd be
willing to talk to secondary students individually, or to grouf.s of
~omen students, about engineering. The list could then be se¢nt to
high-school counselors with a letter urging them to take advantage of
this profrssional counseling available to them.,
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We have found the bes* missionaries to prospective women students
still in secondary school are our own women engineering students,
Your conference should urge every engineering school to arrange
for their women engineering students to meet with these prospec-
tive students, either on campus or at their hometown schools.

We need more literature on ""what women are doing in various engi-
neering fields." This literature needs to emphasize not just what
women engineers do, but provide answers to such common questions
as: "Can I combine an engineering career with marriage?"’ ''Can I
combine an engineering career and children?" We also need more
and better literature for secondary students on the exciting new
horizons in engineering, the relationship of 2ngineering to a chang-
ing world, the key role of engineering in environment clean-up, the
cxpanding role of engineering in medicine, etc,

X1
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LIVE YOUR OWN DREAM!
Josephine B, Hayslip

Educational Consultant
Career and Voecaticnal Guidance
New Hampshire State Department of Education, Concord, New Hampshire

Becausc this research paper -- intended to be used as a resource for the
Friday, August 24, 1973 scssion of the conference on Career Guidance for
Women Entering Engineering -- was written six weeks ahead of the conference,
handed in in manuscript form at the b2ginning of the conference, and, hope-
fully, read by the participants before Friday morning, the last day of the con-
ference, it is obviously not the text of the presentation, The participants'
involvement throughout the week with role models in engineering carecers
should enhance and modify this research so that after some brief introductory
autobiographical remarks by those on the panel, the participants may react
te the concepts described in this research,

LIVE YOUR OWN DREA \M!

One is not born a woman; one becomes a woman. As preschool playmates,
girls and boys are equally energetic, curious, interested in competing, achieve-
1 ent-motiveted, and intelligent. In other words, the brain has no sex, nor
does the heart, or whatever it is that direets an individual as that individual
chooses a life-style,  What is it, then, that determines whether an individual
will be an engineer? a nurse? a homemaker? a counseler? Certainly it
is not the naturc ol the person's genitals! Therefore, that which determines
a life-stvle must e cultural.

Counselors and teachers have an opportunity to help young women examine
careers in the light of their interests and abilities, if they indced will take ad=
vantage of this opportunity. Howcver, my sense of what is indeed happening,
at least in this state, is that we have as much sex role stereotyping (or as much
harm avoidance /turf protection, call it what you will) among counselors and
teachers as we do among ary other sector of the population.

However, the demand for change is coming from some of the women's
movements, and those covnselors who are in tune with career edueation from
an awareness, exploration, preparation rnedel are beginning to deal with them-
selves and their attitudes towar, for cxample, women in engineering careers.

In The Feminine Mvstiquoaf; Betty IFriedan takes counselors to task for
not encouraging bright young high-school girls to undertake challenging sub-
jects in high school that would, in turn, lead to challenging carcers,

*Further information on the numbered references is included in the Bibliography

at the end of this paper, where they are listed alph2hetically by author, rather
than in the order mentioned,
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Crheck this against your own expericence. A voung girl, gifted in mathen.at -
tes and in drawing skills, wants to apply to a school of architecture. Her
counselo= ~trongly advises her not to, for women re rare in that profession.
Against this udvice ¢he does apply and is uccepted. Then she is advised not
t¢ attend, for there is really no future for wormen in architecture and she would
probablv transfer to an art program and get married ceventually, anyway.
Vlease vore thut T have deliberutely not indicated the sex of the counselor.

PPertiaps vour eaperience has been more fortunate; perhaps your counselor
Las been "tuned in'' to the fact that, marriced or not, most women will spend most
of their time outside of their home.  We should then be educating then, coun-
=c-ling thern ' the fact that "'woman's place is in the world, "

The New Hampshire Commission on the Status of Women, although it
started late, has caught up under the leadersaip of Carol Pierce, (Incidentally,
Ciarol has <ince been elected to the state legislature and is continuing to keep
worien's issues visibleo) Among other testimonies received at some verv re-
vealing hearings in 1970 and 1971, guidance counselors were shown as lacking
e rest toward assisting i Vividual girls. Time preference, if given to indi-
viduats on thie part of hQigh-<chool counselors, was given to males entering
cotlege, sccondlv - females entering college, next to males entering the ,ob
market or in for other counseling, and finaily, if given at all, to girls,  "Be-
citise 00 percent of all women will at some time during their life enter the
job market (often under extremely disadvantageous eonditions) all girls should
receive adequate counseling to strengthen their role in socicty and job oppor-
funitics in particular, '8

At a recent Drug Management Problems Conference held in New Hampshire,
we again heard the students, especially the girls, say that unless you were
straight college prep with no problems, vou didn't take to your counsclor. Yet
these very counsclors must provide young girls, and the yvounger the better - -
grade =chool is not too soon - - with ¢very opportunity to understand their per-
scnal strengths and to relate them to their future cducation and their future
carcers. Indeed appropriate to this conference, placement officials at
Carnegic-Aellon Ur [ ersity, Pittsburgh, PPennsvlvania, report:

ST competition is developing among companics for women engineer -
irg praduates . Decause there are not many women enginecrs, the de-
mand is especialls great. Minority students are also facing the same
reoruiting rushes,

"Reports of the Colloge 2lacement Council indicate that the average
starting salars offered @« woman enginecring graduate is ahout #9263

permonth o <lightly higher than the averaz - offored ber male coun-

ferpart

T . Y . 3 .
White won.en today constitute joss than one percent of the active

cngineers oo this country, the proportion of wonien cnginecring

grodduites has inercased five times Trom what 3 was in the 1950,
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"J. Stanford Smith, senior vice-p:esident of the General Electric
Comipany, told a suimmmer education conference that: 'Unless we
can start .roducing not four hundred, but four thousand tc six
thousand mincrity enginezrs a year withii the decade, industry
will not be able {o achieve its goals of equality and the nation is
going to face ~~cial problems of unmanageable dimensions

Jt would be trul unforgivable if, with this timely gap in the
supply of enginec &, we failed to fill a large part of it with

minorities and woren 2

If we can overlook tha. ‘re being lumped in with minorities, for wornen
in this country do outnumbe - can w2 indeed determine whether a girl's
carce r choices are determines - stercotyping and cultural tradition and how
muct atright discriminat, » 'Vor exi mple, women receive under five
percesr Cthe professional o > . - e fields like law, architecture, ond
enginee: Only two perec - i b 2 meers in the United States are
women, < srred to about 3 1 varan Daesia. Yot tests have shown that
40 percent ' nse with an ot tude “or engincering are women.  Unfortunately,

if @ girl dios 0 think engineerirg is o0h jed mnale, ' chances are trat the ad-
missions o or ot the engincering « sl does, 4

The soure - continues (if you are nf - o0 completely discouraged) with some
extraviging sy s ctisties and is emphatie 2bout tha need ior "'role models”
throughout & vromian's decision-making process, And yei onlv 22 percent of
~ollege teachers are women -- less thonin 1930, And, wuich sex do you think
of when you #av college precident? business administrator? corporate exec-
utive? secpetary? nurse? ecalesclerk” engineer?

o far this parer has artempted to define the problom,. We have vet te deal
with the solutinon 1 would like to tryv to propose ways in which counselors,
te o chers, and swdents working in corcert can change atti*udes | life-styles,
and fu re goals right now,

Pe Gaware Hf Your Strenpghs

S

Reinember, we talked about preschoo! boys and girls as being equally
energetic, and se forth? At least twe decades 2go, Simone de Beauvoir
wrote .. .up to the age of twelve the little girl 1s as strong as her brothers,
and she o .ows the same montal powe: «; ther- is no field where she is debarred
from engaging in rivalry wit.. them. 1f, well before puberty 2ad sometimoes
‘rom ecurly infancy, shlie scoms o us "0 be alrecady sexually determined, this
is not berause mysterious instinets arec | doom .er to passivity, coquetry,
‘naternity; it is because tnoe influence of others apon th child is a factor al-
moest from the start, and ‘has ehe is indoctr'mated with her vocation from her
carliest years, '}

B¢ Awa.e of Your Own Sexuaiity

Women owe Sigmiund £'recd no thanke &t all for his concepts of the mascu-
line libido, feminine narcissism, and penis envy. On the other hand, his dis-
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ciple, Helen Doalscl, Lins oonticd Yos concepts of senuulity, reor sy o the n
ar an essential fTominine ¢ore aroand which are wrapped layers and Javers o
equiily genuine clements of the fominine soul,  if we follow 1he det elopments
of these elements, we find that they stent from the active, sometitnes masc -
lire comnoanents tiiarn, oven theough alwavs more or lPHw prasent in woman, arig-
fate dnthe nuscutine port of the viscuuul dizposition,  These w:'m)piﬁgs are
continuations of eleinents prosent in the andiffereantiated phase of chiidinood,
lontifications with oosculine prototypes, survivals of the prepuberiv thro s
CEaCtivity - -in brief, they are seblimations of active currents i voomen,
My interoretiaon of this feminine core with 14 masy wrapprags @ that
foe psyvehic structure of vieman is not «‘cclusin-ly in the "ceternal fem:rine,
Soc,ewhere Setween the "t‘.,,-malo eunich’ and the "feminire mystione, | a girl
who is becoming a woman will deal with her sexnality and hier enerpy,  She
will integrate these positively into her 1 c-style ond ackoowledge t, dt concepts
Like resource ulness | initiotive desire, motivation, exccelience are rot ex-
clusivewy miasculine or feminine; that aggressive hehavior in wo oo meed not
Beunteiaizme, and is not considercd as unfeminine by those indiy wdual men
and wornern who e secure in their own sexuality,  indecd, wo cannot docu-
tent anferiority and superiority; we can 4ocurme nt specific differences be-
teen e sex-s ia aptitude, snteres), and personality, . uin, these must be
due to cvltvral and/or other experiential factors. ‘The overlapping in all psy -
chological factors, sexual <anracteristics included, i such that we need to
regard men «ad women as unigue individunls, nci vs group sterwotypes,  When
We get into troutie wth this concep' i when we pe: pass a remark such as
“She plar wnni ike a man' or CSid's as good o rorcdhenmativian as anly Loy
in the class 7 If we'ss proud when we hear this comment, then we give up a
little of our 1dentity as a person, = little of e¢ar sexuality, too,

I've bece s especially sensitive to radio and televicion advertising lately;
« hope you rodce var it's changing, too, We w - o> seeing fewer and fewer of
the "Mothe. never told me' and the ' Loes she or doesn't she 7" and niore asexual
or bisexual ads, Mot enough vet, bat fortunately tac wattemn is changing and
hopefully will continvie to change,  Vou car 1eip by aoticing and responding,
(A personal asido: when 1 as . umed @ Joo -Teducavonal consultant, I obtained
my own American Expre-s credit caca, o - Lich 1 charge all of my own travel

expenses, which are t.on reimbures © . Fach amonth when I receive my bill,
I'masked, "Isn't it tip e vou bought vour wife h('r own credit card?’  As yet,
I haven't come up with a proper, .r improper, way to deal with that request,

Nor, by the way, has m: hu.s!nmd, whe, will h:lV(_‘ nothing to do with credit cards., )

When a younyg girl is aware of h r scexuality in a healthy manner, sh. learns
PO use s sos udllt\ i a positive manner, A study which was done some time
ago, and whicn certainly needs to he restudied, is one in which one hund. od
teenaged boys were asked if they mig ght like to be girls, Of these only one or
two said “maybe, " and then only if they could change back, However, of a
hundred girls who were asked if they would like to be bovs, more than seventy-

150

174



O

ERIC

Aruitoxt provided by Eic:

five percent said ves, Not "maybe 1'd like to try it but uncquivocally 'yes, '
Some reasons: Boys are better off; ihey don't have to suffer as women do. "
"A boy does more interesting work, ' "Thev are freer,'" ""They are not bothered
by clothes.” fet's look at these, one by one,

1. Boys don't have to suffer as women do. I can only conclude that this re-
fers to the menstrual cycle. If a girls sees this as a handicap, it is because
of her general, often a cultural, situation and should not serve as an obstacle;
indeed, many women athletes, dancers, travelers accommodate themselves
to this. Imagine Billy Jcan King saying, "I can't play tennis today; I have
the: Curse. ™

2. A boy does more interesting work, My scnse of this is that girls have not
been allowed mto some of the more interesting professions, This we know is
beginning to change, or women wouldn't be attending conferences like this one
on Women in Engineering Carcers. Women have a long way to go, but tiis
has got to be the end of the beginning,

3. Boys are freer! I'reer to do what? Women are gaining on college cam-
puses, in dormitories, and in classrooms, They may choose wher nd where
to come and go. This is beginning to happen in high schools, but not nearly
fast enough for most of us. Girls in automechanics and boys in sewing classes
are still somewhat of an oddity, but even in New Hamoshire, it's happening,

4. Bovs are not bothered by clothes. Women can't use this¢ as an c¢xcuse any
longer, 1n fact, 1 mentioned this to a male colleague recently and he countered
with the fact that girls were lucky, because when it's really hot they can wear
dresses, and dresses must be cooler, In other works, women can choos their
clothes, their careers, their education, theirlife-styles, They've indeed
come a long way,

Je Alive

Be alive all over all of the time. 1n Don't Fall Off the Mountain'; Shirley
MacLaine describes an interv.l in her life in which she says "It didn't seem
to be a question of unused potential talent, It was more that I was living at
20-percent capacity.’ This, by the way, is a woman that I believe Masl w’
would have included in his list of self-actualized women -- that is, women
who have come to terms with their own identity, their own sexuality, who
care azbout other people and give of their talents to those around them.,
Snirley MacLaine describes her childnnod, her fierce competition with her
younger brother, her ability to fight with the boys 2.d beat them on their own
terms, her struggle ageinst her family's wishes te become an actress, and
and the tremendous sharing relationship that she has with her husband and
daughter, She desciibes the process *hat she went threugh becoming a per-
son and, along the way, becoming a woman, Since writing her remarkable
book, she has continued to be involved and yet has managed to be herself,
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In 1¢6¢, Englehard™ surveyed a number of counsclors in Minnesota,
srpothesizing tat a counselor could be characterized as having "traditional’’
or "emcergent” views of girls' . fe patterns. The traditionosi stance was view-
ing the wo wn's sote s nurtuser -- home, husband, children. The emergent
view 15 < fIned as seeing the wornan as a gencralist, performing many roles,
and §omight odd cerforming those roles well, incindiag those of wife, mother,
Lomie-rouner as well us legislator, teachoer, engineer, simultancously through-
out her lifetine,

In 2ddition, Eryglchard found that "the most 'emergent' tvpe of counselor
could be desceribed as a married woman, over forty-onc veurs of age, working
in a metrooolitan-area school, who was childless, or who had one or more
children, ™ We need a great deal more research along these lines, My scuse
of this is that rather than having a girl's career decisien in:.uencod from a
traditional stance, she would be better off with no carcer counseling at ail,

I3 Yourself

One problem with discussing an individual as a role model is that we tend
fo redesign ourselves along these lines, Here's where we -- counselors,
teachers and students -- need to sharpen our communication, We need to
break the cultural reinforcement cycle, and we need to offset the notion that
one set of personality characteristics and occupational behaviors is better,
more desirable, or more normal than another, Counselors, especially,
should be aware of self, so that their own values don't getin the way of coun-
seling young girls,

CONCLUSION

Bo aware of your s¢trengths, Be aware of your own sexuality, Be alive,
Be yourself, Not terribly profound words, but they're mine, 1've tried to
communicate (nd interprei some of the research that I've done, intending
originally < title this paper "Woman's Place is in the World," This becamo
too much of a parcly, Thenl remembered a saying 1 heard from a young
singer named Pat suzuki at the beginning of her carcer who quoted her father-
"Think big, © ork hard, and have a dream. " To this | would add: l.ive your
own dream,

MIBLIOGRAPHY

I'vie divided this bibliography inte thice parts, “he first six titles are
paperback books that 1 waeuld recommend as very helpful to my personal growth
as well as to the development of this paper,

1. de Beauvoir, Simone, The Second Sex, Bantam BBooks, Alfred A, Knopf,
Inc., 201 Fast 50th Street, New York, New York, 10022, $1.25, p. 249,
First published in 1953 in I rench, o fascinating revelution of the emer-
pence of the Liberated woman,

176
137



O

ERIC

Aruitoxt provided by Eic:

2

e

The

b [

10,

Fricedan, Betty, The Ferninine Mystigue, Deil Publishing Company, 750
Third Avenue, New York, New York 10017, 1265, $1.23, The best sel-
ler that is creaite? with igniting women's liberation.

Greer, Germaine, The Female IZunuch, McGravw-1{ill ook Company, 330
West 12nd Street, Nev: York, New York 10036, $1, 95, A challenge to
romen io take joy in the struggle for sexua’ “recdom,

Komisar, Lucy, The New Feminism, Warner Books, Inc,, 315 Park
Avenue south, New York, 10010, &1, 25, p. 43. Advertised as "'the

o
fir-* book of its kind: a primer on the women's movement for tecnagers,

lair, Jess, 1IPhD, 1 Ain't Much, Babv, But I'm All I've Got, Doubleday
end Compeny, Inc,, Garden City, New York 11530, 1972, 2. 95, Enjoy-
sble reeading, snd though not 2 women's boox, contributed to my personal
sclf-acceptance,

Macl.aine, Shirley, Don't Fall Off the Mountain, W, W, Norton and Co
25 Fifth Avenue, New York, New York 10003, $£1.50, p. 100, A real
surprise from a very scnsitive person,

L)

next five titles are resources which most counselors have read or should
rend,

Deutsch, Helene, MD, The Psychology of Women, A Psychoanalytic In-
terpretation, Grune and Stratton, Inc.,, New York, New York,1044, p, 141,

Linacsen, Lee E,, Carcer Informaion in Counseling and Teaching, Allyn
andd Dacon, Inc, 470 Atlantic Avenue, Boston, Massachusetts 062210, 1971,

Moslow, Abraham, Motivation and Personality (2d ed. ), IHarper and Row,
10 IZast 53 rd Strect, New York, New York 10022, 1970,

Matthews, Esther B, et ul. , Counseling Girls and Women Over the Life
Span, Nutional Vocationsl Guidance Association, Publication Sales, Amecr-
ican Peresanel and Guidance Association, 1607 New Harmpshire Avenue
NV, Washington, D, C. 20008, 1972,

May, Rollo, Pover and Innocence, W, W, Norton and Co., 55 Fifth Ave-
aue, New Yook, Now Tork 10003, 1072,

last five titles are uscful articles, monographs, or bulleting,

“Engincering; Women in Deniand, © APGA Guidepost, Spring 19735, Amer-
ican Personnel and Guidance Association, 1607 Neow Hampshire Avenue NW,
Washington, D, C., p. 4.
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17, Englehard, P, "A Survey of Counselor Attitudes Toward Women, "' Min-
rnesota Counselor, 1969,

14, Expunding Opportunities for Girls: Their Special Counseling Needs, U, S,
Department of [Labor, Women's Bureau, Washington, D, C. 20210, 1971,

15, Handbook on Women Workers, Women's Bureau, Bulletin No. 284, 11,5,
Department of Labor; available from U, S, Government Printing Of.. _c,
Washington, D, C, 20402, 1969, $1, 50,

16, Report of the Heurings Held by tae New llampshire Commission on the
Status of Women, Spuring 1971, p. 3.
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Depurtment of Education since 1971, She received her BS degree from the
Universiiy of Vermont in 1951, her Master's in Education frorm Temple Uni-
versity in 1961, and from 1961 to 1967 attended Boston University's Graduate
School.
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of Guidance at l.ittleton ligh School in Littleton, New Hampshire.
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WOMEN N ENGINEERING .. A QUESTION OF SUPPLY OR DEMAND?

Michael R. Tuosto
Manager - Equal Opportunity Activities

and

Annc M. Giedlinski
Advanced Systen:s Planning Enginecer

Public Scervice Electric and Gas Company, Newark, New Jerscy

Women in engineering -- a question of supply or demand? This is a sub-
Jject which the New Jersey Utilitics Association attempts to explore in its re-
cently developed affirmative-action program, in cooperation with high-school
guidance directors.

The program consists of a series of forums during which women engineers,
employed hy utility companies in New Jersey, and female engineering college
students review the supply-and-demand aspects of the engineering employment
picture during the next ten years. This picture, as you will sce duri: the
slide presentation, shows the estimated supply of engineers falling shor. of
the projectéd demand during the latter part of this decade. Although this de-
mand/supply review is brief, misconceptions -- on the rart of some members
of the audience, especially the guidance counselors -- are corrected. These
misconceptions seemed to be rooted in the engincering unemployment prou -
lems which have occurred in certain specialized industries.

i‘ollowing this review, during which the participating panclists utilize
charts or slides. a brief description is given of the various major fields of
engincering. Such subjects as the required courses in college and the general
type of work usually performed by graduates of cach engineering specialty are
related. Fortunately, we have on our panel at least one E.E., M.E. , I.E.,
and Ch.E.; this allows the students ir. the audience to receive answers to their
questions based on the practical experience of engineers with varied educa-
tional backgrounds.

Before moving to the question-and-answer segment of the program, cach
panelist gives a brief presentation which describes a typical work day in her
present job assignment. As I mentioned carlier, all of our panelists arc em-
ploycd in the utilities industry. Consideration, hoviev r, is being given to
broadening the program by including on the panel femar. engincers from otler
industries.

The demand/supply review, the discussion on engineering specialties and
the "tvpical day" segment comprise the formal part of the program. We then
move into the question-and-answer session, which extends from 45 minutes
to one hour znd 15 minutes, depending on the size and inquisitiveness of the
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audience, [t i= rather difficult to accurately describe this question-and-an-
swer session of the program. Perhaps the best method of description would
be to relae ~o vou some of the questions asked by the guidonice counselors and
the hivh-school students. Questions included:

1. "How much of the talk about women in enginee = ing 1 really window

dressing for industry, which mav be under government pressure Lo

et

« i nlov women 1n traditionally maile positions?
2, "Does industry really want vomen engincers?"

3. "l scem to always be reading about unemployed cagineers who can't
find jobs. You say there are jobs for qualified engineers. Please
comment,"

1. "Do you have to be good in math to become an engineer?”
5.  "What about homework assignmeats in college? "low much?”
i, "What led vou to pursue an engincering carcer?’

. "What role, if anv, did yvour high-schoo! guidance counselor plav in
vour carcer selection?’

5. "Were vou encouraged by your high-school guidance counselor to
pursuc engineering as a career?’

9. "How manv other women engircers work with you?"

'

10.  "Were therce other women in vour college engineering courses?’

11.  "How were vou treated by vour college professcrs? By the male
students?"

12, "Did you have dates at college?”’
13. “'Are you married? What are vour views onarriage?”
11. '"How does it feel to work in an all-male work environment?'

15. "What can high-school guidance counselors do to assist female high-
school students who show an interest in math ard science?"

16.  "Do you like your job?"
17. "Are vou treated any differently than male enginecrs in your company?''
15. "Are women promoted as readily as men in industry?"

1%, "What advice can vou give to female school students who are consid-
. . . 1
ering engineering 4s a ¢a reer?

20. ''How are you treated by men from other companies with whom you
1R
deal?

[ think vou'll agree that most of the questions were direct and meaningful,
Thev also prov.ded an indication of what was on the minds of hoth the ccunsclors
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and the students.  If you are thinking of Sponsoring a progcram similar in for-
mat to the "Women In Engincering' program, it would be wise Lo anticipate
many of these questions.

For those of vou who may be thinkins of Sponsoring programs in your
localities, I'd 1ike to take a few moments to discuss how we in New Jersey
planned and organized our program. In our State, high-s=chool guidance di-
rectors are mnembers of the County Guidance Associations. There are 19
such associations in New Jersewv, Alost of these meet monthly during the
school vear. There is also a State Guidance Association which communicates
cedularty with each county group.

Once the FEqual Employment Opportunity Commitree of our Association
nad idendified the problem on which we wanted to focus attention, we met with
the officers of the State Guidance Association o present our plan, We a).;0
asked for their comments and input to the program. Their ideas, by the way,
were very helpful to us at this stage of the program deveiopment. The State
A=t eiation endorsed the program and communicated the availability of our
brodram to cach County Guidance Association, From that point on, our deal-
inus woere with the couniy association officers. who were instrumental in ar-
ranging and coordinating our presentation, We found both the state and county
guidance officials t¢ b enthusiastic ccoperative. and most valuable in our
effort.

To give a more vivid re-creation o our program we have prepared a
=tide presentation which we would like to share with you. r'ollowing this pres-
cntation Anne and 1 will be happy o attempt to answer any questions that vou
may have.

On behalf of the Public Sesvice IMectrje and Gas Company, Jersey Centralf
New Jersey Power and Light Cempany and all other members of the New
Tersoy Uilities Association, we appr-ciate the opportunity to participate in
this 1975 FEngineering Foundutjon Cunference,  We hope that through our pres-
catation this evening we have contributed to its SUCCos S,

Thoans vou.

Michael R, Tuosto

]

Michsel Ry Fuosto, Mimaoer - Equat Opportunity Activities for e Pt dic
Nercice Fleetrie and Gas Company in “owark New Jer=ev, is a 1962 gradoat
of Butiees Universicy, e received bis MBA from Ruteers in 1965, A\ir,
Fuosro joined the Public Service leotric ard Gas Company in 1942 jn the
cornpany's manacermient training program.  Prior to his beinge appomted to his

prosent position in 1972, he held hoth tine and staf? positions in tie company.
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Named Outstanding Jaycee in New Jersey ‘n 1967, Mr. Tuosto has also
served as President of the Rutgers Alumni Federation and of Beta Gamma
Sigma Alumni in the Metropolitan New York area.

Anne M. Gicdlinski

Anne M. Giedlinski was graduated from Pennsylvania State University
with a Bachelor of Science degree in Electrical Engineering, in June 1967,
She joined Jersey Central/New Jersey Power and Light Company in 1967 and
was appointed Engineer in 1971, She works in the System Planning Department
in the utilities' general office in Morristown, where she prepares plans for
the orderly and ecconomic development of the d.stribution systen: in the northern
areca of the company and conducts special engineering studies. One of these
studies, "'Economic l.oading of Distribution Transformers,' appeared in
TRANSMISSION AND DISTRIBUTION,
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Appendix A

PROGRAM
sunday, August 19
3:00 - 9:00 p.m. Registration and Check-In
6:30 - 8:00 p.m. Dinner
8:00 - 10:00 p.In. Social Gathering
Mondav, August 20
9:00 a.m. - Noon WFEILCOME

Nancy D. Fitzroy
Conference Chair'n

Dr. Jere £. Chase, President
New England College

Dr. Sandford S. Cole, Director
Engineering Foundation Conferences

CONFERENCE OBJECTIVES

The Society of Women Engineers, ’ast and Present
Naorai McAfee, National President

Soc ety of Women E.nzircers

A Scnior Engineer's Point of View

Nancy D. Fitzroy

A Student's Point of View

Deborah Kaminski

Rensselaer Polytechnice Institute

The "New Era” for Women in the Professions
Dr., Jobn B. Parrich, Professor of Economics
University of Illinois

2:00 - 5:00 p.m. informal Discussion andfor Recreation

7:30 - 10:00 p.m. THE STATUS OF WOMEN

What Happened to Progress?
Dr. Irene Tinker, Presiding Officer
Federation of Organizations for Professional Women

Women's Personal Issues

Carol Pierce, Chair'n

New Hampshire Commission on the Status of Women
Member, New Hampshire State Legislature
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Tuesday, August o
9:00 a.m. - Noon ROLE MODELS

Session Chair'n - Dr. Alva Matthew s
Vice-Chair'n - .t. Col. Arminta Harness

Dr. Irene Peden, Associate Dean

College of ngineering, University of Washington

... Col. Arminta Harness, Executive Officer
Deputy for Space Communications
Space and Missile Systems Orgranization, Ti. 5. Alr Foree

Margaret Pritchard, Tonsulting Industrial Engincer
PPortland, Ocepgon

Kathryn Anner, Structural IEnginecer
Weidlinger Associates. New York, New York

2:00 - .00 p.m. Informal Discussion andfor Reereation

7:20 - 10:00 p.m. ROILT. MODEILS

Irene sharpe, General Engincer
Bureau of Reclamaaon, Enginecering and Rescarch Center
Department of the Intericr, Denver, Colorado

Dr. Alva Matthews, Consultant
Weidlinger Associates, New York, New York

Donna Ozern, Inginecer
Xerox Corporation, Rochester, New York
Informal lliscussion

Wednesday, August 22

3:00 a.m. - Neon ROL.Y MODTI.S

Session Chair'n - James A. Mason, Jr.
Vice-Chair'n - Carolvn Phillips

Carolyn Phillips, Senior Enginecr
Division of Industrial Hygiene
New York State Department of Labor

Yvonne Clark, Associate Professor
School of Engineering and Technology
Tenne ssee State University

Dr. Mildred Dresselhaus, Associate Head
Electrical Engineering Departinent
Massachusetts Institute of Tecnnology
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Nancy D, Fitzroy, Manager, Heat Transfer Consulting
Rescarch and Development Center
General Electric Company

2:00 - 5:00 p,m, Informal Discussion and or Recreation

30 - 10:00 p. o, THE STATUS OF WOMEN

Arleen D, Winfield, Social Science Analyst
Women's Burecau, U.S. Departmen! of Labor

Helene S, Markoff, Director
Federal Women's Program, U, S, Civil Service Commission

InformatMistussion

Thursday, August 23

4:00 aa, m. - Noon NOLLE MODEILS

Session Chair'n - Dr, Della Rov
Vice-Chair'n - Martha Beach

Dr, Della Roy, Associate Professor
Materials Research Science, Pennsylvania State University

AMartha Beach, Vice President, Sccretary-Treasurer
N-CON Systems Company, Inc,

and
Berty A, Rose, Senior Associate, Assistant to Pres:dent
Gurnham Associates, Inc,

Naomi McAfece, Manager

Fngineering, Quality and Reliability Assirance
Westinghouse Electric Corporation

Dr, Vera Pless, Besearch Associate

Defense and Electronics System Center
AMassachusetts Institute of Technology

2:00 - 5:00 p,m, Information Discussion and/or Recreation

7:30 - 10:00 p, 4, THE STATUS OF WOMEN

Michacel Tuosto, Manager
Equal Opportunities Activities
New Jerscy Public Service Electric and Gas Com pany

Anne Giedlinski, Advanced Svstemns Planning Engineer
Public Service Electric and Gas Company

Informal Discussion
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I'ridav, August 24

4:00 a.m, - Noon CARZER GUIDANCE

Session Cuair'n - Dr, John B, Parrish
Vice=Chair'n - Dr 0,1 Subodell

Dr, John 13, Parrish, Professor of Fconomics
University of [llinois

e, .1, K, Sabadell, Profossor of Chemieal FEnoinecring
Princeton University

Pauline Chapman, Dircector of Placement

Universihwy of 1llinois

Josephine Hayslip, Educational Consultant

American Professional CGuidance Association

[.unchicon

Sdiournment
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Appendix B

ROSTER OF CONFERENCE ATTENDEES

Linda Aberle (Stadent)
University of Mlinois

1245 Jackson Lane
Florissant, NMissouri @ 303;

Nathrvn Anner

Weidlinger Associates

110 Fast 59th Stroet

New York, New York 10025

AMs. AL Ashe
Association of Women in science
south Casco, Maine 4077

Mrs. Martha Beach
Vice-President

N-CON Systems Company Ince,
208 Main Strect

New Rochelle, New York 10501

dohn Beach. Jr, and Family
16 Inters ale Place
Rye, New York 10580

Deborah Beard (Student)
Georgia Institute of Technolooy
Atlanta. Georyia

Jonni¢ Berger (Student)
University of Michigan
Ann Arbor, Michivan

Sandra K. Bidwell
Encinecring Stufr

General Motors Corporadon
APE-No, Base

Warren, Michigan 48000

Judve Bom

Ohio state University
2070 Neil Avenue
Colwiabus, Ohio 43210

E.R. Brown, Jr.

L.inde Division

Union Carbide Corporation
270 Park Avenue

New Yore, New York 10017

Barbara Buck

Linde Division

Union Carbide Corporation

Saw Mill River Road, Rte. 100C
Tarrytown, New York 10501

Mrs, Pauline V. Chapmann
Dircctor of Placement
University of 1llinois

109 Frugincering Hall
Urbana, Ilinois 61801

I..D. Chipman

Western IStectric Company, Inc.
222 Broadway

New York, New York 10038

Mr. Christianson

Institute of Electrical and Flectronics

FEneineers
343 Last 47th Strect
New York, New York 10017

PProf. Yvonne Y. Clark
Schoel of Engincering
Tennessee State U'niversity
Nashville, Tennessee 37208

Mrs. Naney Conrad

University of 1llinois - Caicago
ox 4348

Chicago, Illinois 6043¢

Roy Cowin

JETS

245 Last 47th Strecet

New York, New York 10017



Diana . Dede (Student)
University of North Dakcta
i013 Perkins
Richland, Washington 99352
Sandra Anne Delvin (Student)
society of Women Engincers,

stude nt Section

14 Rivicra Drive
‘L.atham. New York 12110
Dr. Mildred Dresselthaus
Assoc, Chair'n, lecirical
Engineering Department

Vassachusetts Institute of Technology

77 Massachusetts Avenue (Room -

Cambridre. Massachusetts 02139

Bonnie Dunbar (Student)
American Ceramic Socicty
Universitv of Washington
17625Sixth N. W,

Seattle, Washington 98177

Joan F. Ttaweiler (Student)
University of Wisconsin

130 N. Breese Terrace (Apt. 1)
Madison, Wisconsin 53705

Katherine T. Faber (Student)
Alfred University
189 Aurora Drive
Buffalo, New York 14215

Nancy D. Fitzroy

Research and Development Center
General Flectrice Company

P.O. Irox 43

Schenectady, New Yorl: 12301

Prof. Joseph Frisch
College of Engineering
University of California
Berkeley, Californi: 94720

Mrs. Donna Frohreich
Purdue University
West Lafavette, Indiana 47907
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Sandra Gibson (Student)

Michigan Technological University
2256 T.veaste

Detroit, Michican 48214

Aane Giedlinski

Advanced Systems Flanning
Engineer

Public Service Electric and Gas
Company

30 Park Place
Newark, New Jersey 07101
Mrs. Dolores Gooding (Student)
University of South Florida
1643 L.eisure Drive

Clearwater, Florida 33516
Dr. Helen E. Grenga

Georgia Institute of Techinology
Atlant2, Georgia 30332

1.t. Col. Arminta J. Harness
2519 Rayview Drive
Marhattan Beach, California 90266
Carolyn Sue Hauser (Student)
Carnegic-Mellon University

I’.O. Box 395

Murrysville, Pennsylvania 15668

Mrs. Josephine Hayslip

Amecrican Professional Guidance
Association

64 North Main sStreect

Concord. New Hampshire 03301

Jaclyn Horsfall (Student)

Universitv of Wisconsin

18 l.athrop Strect

Madison, Wisconsin 53705

Noreen J. Irwin

Aerospace Systems Division
Bendix Corporation

8205 Rushton Road

Scuth L.von, Michigan 48178



Sally L.. Jennings

Jefferson Chemical Company, Inc.
P.O. Box 847

Port Neches, Texas 77651
Margaset Johns (Student)
Columbia Universitv

910 No. Riverside Drive
Indiclantic, Florida 22703

Pamela Jorgensen (Student)
Massachusetts Institute of Technology,
7 Myrtle Street
Boston, AMassachusetts 02114
Deborah Kaminski (Student)
Rescarch and Development Center
General Eleetric Company

P.O, Lox 43
Schenectady, New York 12301

Diane M. Krasinski (Student)
Pennsylvania State University

1415 Harvard £Avenue

Natrona 'leights. Pennsylvania 15065

varen 1. Lafferty

Procter and Gamble Company
6000 Center Hill Road, P150]
Cincinrati, Ohio 45224

Ellen l.eing (Student)
Hunter College High School
21-10 335 Road (Apt. 5D)

Loong Island City, New York 11106
Nancy J. lLingel (Student)

Wheaton College

16 Cottage Street

Medfield, Massachusetts 02052

Patricia J. Machmiller
Lockheed Missiles and Space Company

0/84-20
P, 0. Box 504
Sunnyvale California 94088

Judith H. Maddox

sSavannah River Laboratory
E.I. du Pont de Nemours
and Company, Inc.

Aiken, South Caroiina 29801

Helene Markoff

Director, Federal Women's Program
U.S. Civil Service Commission

1006 E Street
Washington, D.C. 20415
Dr. Alva Matthews
Weidiinger Associates

110 E, 53th Street

New York, New York 10025

Judith Mazria (Student)
Gecergia Institute of Technology
Box 33389

Atlanta, Goorgia

Mrs. Naomi McAfee

President, Society of Women Enginecrs

13 Seminole Avenuc
Catonsville, Maryland 21228

Margaret Mitchell (Student)
University of Jowa

720 E. Market (Apt. 12)
Iowa City, Icwa 52240

Joan Moi (Student)

Hunter College High School

68-36 Harrow Street, Forest liills
New York, New York ::375

Anita M. Montelione (Student)
Georgia Institute of Technology
905 Greenwood Avenue (Apt, 4)
Atlanta Georgia 30306

Dr. Edward E. Mueller and Wife
Alfred University
Alfred, New York 14802



Fvelyn M. Murrav-I.enthall
37 Bleachard Road
Cambridge, Massachusetts 021338
Carol Nemetz (Student)
Carnegie-Mellon University

13 Fairview Drive

F.. Hanover, New Jersey 07034
helen B. O'Bannon
Carnegic-Mellon University
Schenley Park

Pittsburgh, Pennsylvania 15213

Georgia K. Olsen (Student)
Texas ALM University
4311 O1d Ccllege Road
Brvan, Texas 77801

Donna Ozern

Xe¢rox Corporation
RBuilding 147

Phillips Road

Webster, New York 14580

Prof. John B. Parrish
University of Illinois
1801 Pleasant Circle
Urbana, Illinois 61801
Prof. Irene C. Pecden

Associate Dean

Department of Electrical Enginecring
University of Washington

367 LLoew Hall FH-10

Scattle, Washington 98195

Miss Carolyn F, Phi:lips

New York State Department of Labor
45 Parkside Drive

Suffern, New York 10901

Mrs. Carol Pierce

Chair'n, New Hampshire
Commission on Status of Women
Member of New Hampshire State
Legislature

Laconia, New Hampshire
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Nacmi Pl:ss (Student)

38 Outlock Drive
Lexington., Massachusetts 02173

Dr. Vera Pless

MMassachusetts Institute of Technology
545 Terhnology Square

Cambridge. Massachusetts 02138

Judith . Priddy
Georgia Institute of Technology
Atlanta, Georgia 30332

Margaret Pritchard
2510 S.E, Concord Road
I’ortland, Oregon 97222

Niane Ragosa (Student)
Newark College of Engineering
13 Greenhill Road
springficld, New Hampshire 07081
Nancy M. Redgate
New (Castle County
2407 I.imestone Road
I.imestone Gardens
Wilmington, Delaware 19808
Carol Rosen

American Insti‘ute of Physics
335 East 45th Street

New York, New York 10017

Prof. Della M. Roy

Pennsylvania State University

217 Materials Researcli Laboratory
Unijversity Park, Pennsylvania 168902

t11is Rubenstein

Institute of Electrical and Flectronics
Engineers

345 East 47th Street

New York, New York 10017

Prof, J.E. Sabadell

Chemical Engineering Department A-325

Princeton University
Princeton New jersecy 08540
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Patricia Scott (Student)
Princcton Universit.
65 Peaceable Street
Ridgefield, Connecticut 06877
Mrs. loene W, Sharpe

Bureau of Reclamation

U'.5. Department of the Interior
P.O. Box 25007

Denver, Colorado 80225

Emanuel M. Sharpe, Jr.
2336 So. Zephyr Way
l.akewood, Colorade $0227

I'rances N, Smith (Student)
Georgia Institute of Technology
Box 34488

Atlanta, Georgia 30332

Elizabeth J. Stephens
Telecommunications Enginecer
124 Pelham Manor Road

Pclham Manor, New York 10803

Julie Stone (Student)
Hunter College High School
750 Kappock Street

Bronx, New York 10463

Paula .J. Stone (Student)

Massachusetts Insiitute of Technology

550 Memorial Drive (Apt.)
Cambridege, Massachusetts 02139

Nancy Ann Sutake (Student)
Michigan State University
1720 E, Grand River (Apt. 16)
East Lansing, Michigan 45823

Linda Tevlin (Student)
University of Missouri - Rolla
7702 Circle Drive

St. Louis, Missouri 63121
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Dr. Irene Tinker

Federation of Organizations
for Professional Women

4818 Drummond Avenuc

Chevy Chase, Maryland 20015

Janice Tjebben (Student)
University of Minnesota

208 E. 26th Street
Minncapolis, Minnesota 55404

Michael R. Tuosto

Public Service Electric and Gas
Company

30 Park Place

Newark, New Jersey 07101

Carol Vines (Student)
Georgia Institute of Technology
Atlanta, Georgia

Tina Vogler (Student)

Newark College of Enginecring
i4 Park Place

Irvington, New Jersey 07111

Joanne Wieczorek (Student)
Rochester Institute of Technology
165 Lemoine Avcnue
Checktowago, New York 14227

Ms. Arleen . Winfield
Women's Bureau

U.S. Department of Labor
Washington, D.C. 20201

Charmaine Wisniewski (Student)
University of I1linois

8120 Escanaba Avenue

Chicago, Illinois 60617

Barbara Wollmershauser (Student)
University of Iowa

1838 B Street

Iowa City, Iowa 52240



Dr. Clyde . Work Sandra Gay Yulke (Student)

Michigan Technological University Massachusetts Institute of Technology
Houghton, Nichigan 49021 111 Bav State Road

Boston, Massachusetis 02215
Danuta k. Woreniecki (Student)
%11 Thurston Avenue
Ittaca, New York 148650
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