
 Frank Crossley’s way was to 
let his science speak for him. His 
impeccable intellect was girded by 
a quiet, intense resolve to reveal 
truth and logic, even in the face 
of social conventions that would 
challenge both. His professional 
accomplishments in the corporate and 
academic worlds were impressive 
and impactful by any measure. 
Considering he achieved many of his 
formative milestones at a time when 
people were routinely refused service 
in restaurants and denied entrance to 
buildings because of their skin color, 
the trajectory of his life is nothing 
short of astonishing.
 “He believed in preparing to be 
ready to make his dreams come true. 
This way, when the opportunities 
came, he could take full advantage 
because of his complete toolbox,” 
commented Desne Crossley, 
Frank Crossley’s daughter. “The 
opportunities came along because he 
was brilliant, prepared, credentialed, 
and easy to be around.” 
 “I believe, though, that his 

most important quality was self-

continued. “He knew his value and 
kept putting one foot in front of the 
other. He didn’t allow setbacks to 
overwhelm him.”
 Frank Crossley agreed. “Self-

accept challenges,” he said. “And, 
accepting challenges is necessary to 
achieving anything.”

A Groundbreaking 
“Experiment”
 Frank Crossley started forging 

the South Side of Chicago during the 

Great Depression. While life could 

his mother, a bookkeeper, and her 
two brothers and sister who had 
earned degrees. He secured a job 
in a local factory as a high school 
student—working long hours to 
apply decorative surfaces onto 
metal strips—and deposited nearly 
every dime of his paycheck into 
a savings account for college. He 
excelled in math, but his career path 
became clear when Lloyd A. Hall, 
an African American chemist from 

his science class. Crossley noted in a 

(Above:) A TMS member since 1947, Frank 
Crossley broke barriers at nearly every turn of 
his life. (Right:) A 1975 Ebony magazine article 
highlights Crossley’s contributions as a leading 
metallurgist at Lockheed Missiles & Space 
Company. He was the fi rst African American to 
earn a Ph.D. in metallurgical engineering.

—Frank Crossley

Pioneers in Diversity
 This profi le of Frank Crossley’s life and work is the most recent 
installment in a series of occasional JOM articles highlighting 
individual contributions to a diverse minerals, metals, and materials 
science and engineering community. The series is an ongoing project 
of the TMS Diversity Committee to raise awareness and celebrate 
the accomplishments of those who have made inroads on issues of 
diversity within the fi eld.
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2009 interview that he remembered 
thinking, “If this man could buck 
racism at the turn of the century, I can 
do it, too.”1

 Upon graduating high school in 
1942, Crossley enrolled as a chemical 
engineering major at the Illinois 
Institute of Technology (IIT). He was 

the commute to IIT—attendance at 
other schools would have required 
him to travel through neighborhoods 
that were racially hostile. Crossley 
quickly asserted himself as a class 
leader, was elected to several honor 
societies, and participated in IIT’s 

He completed his bachelor’s degree 
in 1945 and promptly entered the 
U.S. Naval Reserve Midshipmen’s 
School for training as a naval 

in a class of 1,500 students. He 
received his commission as an ensign 
in November 1945 and was assigned 
to the U.S.S. Storm King, a troop 
transport ship tasked with bringing 
soldiers home to the United States 
with the end of World War II. 
 “I was a part of an experiment—an 
unpublicized one—and became a 

months shy of turning 21,” said 
Crossley. “There were about 30 of 

integrated service to see if whites 

to World War II, the military was 
segregated.”
 Crossley had 40 men placed 
under his command as his part 
in this “experiment.” When S.I. 
Hayakawa, a columnist with the 
Chicago Defender, asked Crossley 
in an interview a few years later if 
they resented serving under a black 

got over their surprise, they acted 
towards me just as they do to other 

We Could Not 
Fail: The First African Americans in 
the Space Program, Crossley partly 

learning to control his emotions at a 
young age. He also noted, “My fear 
gene seems to be very weak.”2

 Crossley’s achievements, along 

Harry S. Truman to issue an 
executive order to ban discrimination 
in the U.S. armed forces in 1948. 
Crossley said that this stands as his 
proudest accomplishment.

Speaking “Truth to Power”
 Crossley returned to civilian 
life in 1946, intent on launching a 
career as an engineer, even though 

along the way. In a 1975 interview 
with Ebony magazine, he recalled, 

becoming an engineer, I did not know 
any black engineers. But I decided 
that if I could not get a job, it would 
be the United States’ loss because I 
was going to Canada or Mexico.”3 
He found support and guidance to 
pursue his dream in Lucio Mondolfo, 
a metallurgy professor at IIT who 

imprisonment in fascist Italy. 
 Mondolfo introduced Crossley to 
the study of metallurgy, eventually 

metallurgy more compatible with his 
interests than chemical engineering, 
commenting in the Ebony article, 
“The study of metals seemed more 
amenable to explaining cause and 
effect. Besides, metal structures 
under a microscope are very artistic. 
It’s very much like abstract art.”3 As 

Crossley became a member of the 
American Institute of Mining and 
Metallurgical Engineers (now AIME) 
in 1947, retained his membership 
with TMS, and is still a TMS member 
to this day.
 With Mondolfo as his thesis 

advisor, Crossley completed his 

in metallurgical engineering. His 
dissertation was titled, “Grain 

in Aluminum and Aluminum Based 
Alloys.”
 Despite his prediction that he 
might have to leave the United States 

hired by the Tennessee Agricultural 
and Industrial State University to 
start a foundry engineering program. 
The appointment, unfortunately, 
was short-lived when the school 
ran out of funding two years later. 
Desne Crossley observed, however, 
that the experience had a long-term 
impact on her father. “He taught 
a variety of math and engineering 
courses there, and he felt that 

Crossley (left) worked in a factory in 
high school to save money for college, 
but still found time to serve as a major 
in the Reserve Offi cers’ Training Corps 
(ROTC). He is pictured here in uniform 

with his older brother, Joseph, 
an ROTC captain.

—Frank Crossley
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teaching in multiple disciplines 
early on gave him a deep familiarity 
with expertise that he found other 
engineers lacked,” she said. “When 
there was a problem to solve, he just 
had ‘more tools in his toolbox.’ If 
anyone said, ‘Oh, such-and-such can’t 
be so,’ he would counter with ‘Why 
not?’ He always wanted to know if 
conventional wisdom could be proved 
or disproved.”
 The complex engineering problems 
Crossley enjoyed tackling were 
simple, however, compared with the 
challenges he sometimes faced to 
even apply his professional expertise.
 Moving on from his position in 
Tennessee, Crossley returned to 
Chicago where he learned about two 
management positions at the Illinois 
Institute of Technology Research 
Institute (IITRI). He interviewed for 
both and was told by both supervisors 
that he was their candidate of choice. 
He then waited for a formal offer—
and continued to wait. Finally, he 
followed up and found out that “at the 
executive level someone had turned 
down my employment,” presumably 
because of his race.2 
 News of Crossley’s rejection spread 
to the president of IIT, who reportedly 
phoned the head of the research 
institute, saying, “This man has three 
degrees from IIT and you rejected 
him without interviewing him? We 
cannot do that. We are an equal 
opportunity employer.” Crossley, who 

that side of the conversation, later 

had ever encountered the term, “equal 
opportunity employer.”1 Shortly after 
that call, Crossley re-interviewed with 
IITRI executives and was ultimately 

hired as a senior scientist. When asked 
during this next round of interviews if 
he felt a black man would be accepted 
in the position, he replied, “When 
people learn that you can help them, 
color becomes unimportant.”1

 While legal protections continued 
to chip away at institutionalized 
discrimination, Desne Crossley 
noted that her father would still be 
challenged by individual biases.“Dad 
has said that because he would 

realities, he became known at the 
executive level,” she said. “Executives 
supported him because they could 
depend on Dad’s work to be accurate 
and excellent.”
 While she was growing up, Desne 
Crossley said that her father was 
eager to share the things that excited 
him about his work, but shielded his 
family from the racism he 
would encounter. “He didn’t 
want us worried about his 
worries,” she said. “He’d be 
enthusiastic about showing 
images of titanium through a 
microscope, but he would not 
let on that when he traveled 
for work, there could be 
discrimination at his hotel 
or with transportation and in 
other situations. He always 
left the house smiling and 
always returned smiling.”
 “When I was in high 
school, I asked him about 
racism and the heavy 
feelings of oppression and 
discouragement that go with 
it,” Desne Crossley continued. 
“He said the question wasn’t 
whether black people in 
America are angry. The point 

20 years of identity formation 
and if we focus our anger on 
doing good.”

“Worth a Thousand 
Pictures”
 Frank Crossley embodied the 
advice that he gave his daughter, 
leading by example to do much 
good in both science and life. 

 During his tenure at IITRI, he 
began development of a new class of 
high-strength titanium alloys initially 
intended for use on submarines. 
This would become his signature 
work. In 1966, he left IITRI—and 
Chicago—for Lockheed Missiles & 
Space Company in California. He 
continued his groundbreaking work at 

contributing to the advancement of 
titanium technologies in the aerospace 
industry.4 After Lockheed, he worked 
at GenCorp AeroJet, retiring from 
there in 1991. Over the course of his 
career, he received seven patents and 
authored numerous technical papers.
 To Crossley, the impact of his many 
professional achievements went far 

Crossley said that her father tirelessly 
used his experiences to encourage and 

Crossley points to his role in 
helping to advance racial progress 
in the U.S. military as his proudest 
achievement. Commissioned as a 

Navy ensign, he had 40 men placed 
under his command as part of an 

experimental program.

—Frank Crossley
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TMS Celebrates Frank Crossley’s Life and Impact
 Jeffrey Wadsworth, president 
and chief executive offi cer of 
Battelle, fi rst crossed paths 
with Frank Crossley when 
they were both employed by 
Lockheed in the early 1980s. 
“Both of us worked on the 
various missile and space 
projects of the time and we 
would often be providing options 
and solutions to metallurgical 
questions and challenges,” said 
Wadsworth, who was based 
in Lockheed’s Research and 
Development Division. “He was 
passionate about the alloys he 
had discovered and that kind 
of determination is needed to 
introduce new materials. He 
was also a kind, friendly, and 
approachable professional in our 
fi eld. I enjoyed our meetings and 
debates on materials issues.”  
 In addition to admiring 
Crossley’s scientifi c excellence, 
Wadsworth applauded his role 
as a pioneer in a professional 
culture that was almost 
exclusively white and male at the 
time. While noting that progress 
has been made in building 
a more diverse professional 
community, Wadsworth said that 
the journey is far from over.
 “As a technical community we 
continue to be underrepresented 
in various aspects of diversity—
this is our loss,” he said. “There 
are tremendously talented 
people out there who may 
not contemplate a career in 
STEM (science, technology, 
engineering and math) 
subjects generally, or materials 
specifi cally, because there are 
no role models. Frank was such 
a role model and we need to 
celebrate people of diversity who 
have succeeded as pioneers in 
their careers.”
 To inspire continued progress 
on diversity issues, Wadsworth 

and his wife, Geraldine 
McCulley Wadsworth, 
have given generous 
support to the TMS 
Foundation to establish 
two award programs 
that shine a light on 
the examples, actions, 
and achievements 
of pioneering role 
models such as Frank 
Crossley. In fact, the 
newest of these awards 
is named in honor 
of Crossley, with the 
mission to annually 
honor an individual 
who has “overcome 
personal, professional, 
educational, cultural, or 
institutional adversity 
to pursue a career in 
minerals, metals, and/
or materials.”
 The inaugural TMS Frank 
Crossley Diversity Award will be 
presented at the 2nd Summit 
on Diversity in the Minerals, 
Metals, and Materials Professions 
(DMMM2), July 25–26, 2016, at 
Northwestern University, Illinois. 
Fittingly, this year’s summit is also 
being organized in honor of Frank 
Crossley, in recognition of the 
profound impact he has had on his 
profession.
 The TMS Frank Crossley 
Diversity Award joins the TMS Ellen 
Swallow Richards Diversity Award, 
which recognizes an individual who 
has “helped or inspired others to 
overcome personal, professional, 
educational, cultural, or institutional 
adversity to pursue a career in 
minerals, metals, and/or materials.” 
The third presentation of this award 
will also take place at DMMM2.
 “These two complementary, yet 
unique, recognition opportunities,
offered through the TMS 
Foundation, are important elements 
in TMS’s ongoing efforts to advance 

Frank Crossley’s scientifi c 
contributions included the 

development of a new class of 
titanium alloys to meet specifi c 

materials challenges in the 
aerospace industry. (Credit: 

Smithsonian Institution)

diversity and inclusion in the 
minerals, metals, and materials 
professions,” said James. J. 
Robinson, TMS Executive
Director. “Our intent is to highlight 
those who have broken down 
obstacles to participation in their 
professional community so that
others can learn and be inspired to 
do the same.” 
 For additional information and 
to register for DMMM2, visit the 
summit website at www.tms
.org/Diversity2016. To submit a 
nomination for the 2017 TMS Frank 
Crossley or TMS Ellen Swallow 
Richards Diversity Awards, visit 
awards.tms.org or contact 
Deborah Hixon, TMS Awards 
and Recognition Specialist, at 
hixon@tms.org.
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(Left to right) Frank, Elaine, and Desne Crossley on their patio in California in the 1970s. 
Frank and Elaine Crossley met at a 4th of July picnic in 1950 and were married on 

Thanksgiving Day of that same year. “Dad proposed on their fi rst date. Mom thought he was 
crazy and didn’t agree until the third date,” said Desne Crossley. They were a devoted couple 

and married nearly 46 years when Elaine Crossley, an artist, passed away from cancer.

—Frank Crossley

inspire others to follow their dreams, 
despite obstacles that might litter 
the path. She recalled a talk that he 
gave at the National Society of Black 
Engineers in the 1980s: 

“He told of three African American 
male neighbors who got Ph.D.s after 
learning that he had one. Their line 
of thinking was, ‘Crossley’s not that 
smart. If he can do it, then so can I.’ 
They were able to manage anxieties 
about having been out of school for 
some time and of not being able to 
afford tuition. Each found advocates 
in unlikely places at just the right 
time. Dad determined that people 
envision their options based on 
what others like them have done and 
are doing. ‘If a picture is worth a 
thousand words, then a meaningful 
one-on-one exchange is worth a 
thousand pictures,’ Dad told the 
audience. . .”5

 After retirement, Crossley lived 
those words through personal outreach 
to at-risk young people of all races. 
He served as a volunteer tutor in math 
and science for elementary, middle, 

and high school students, and became 
involved in fundraising for college 
scholarships. He also took every 
opportunity to speak to student groups 
about his life’s journey—paying 
forward the talk by Lloyd Hall that 
inspired him all those years ago.
 Now 91 years old and in frail 
health, Frank Crossley lives under 
the care of Desne Crossley and 
her husband, Kenneth Hollman, in 
Massachusetts. According to his 
daughter, the determination and 

still in force, as is his compassionate 
heart. As she noted in a letter a few 
years ago, “My father is an ordinary-
extraordinary human being who 
regularly witnesses the potential in 
others and allows them to envision 
themselves through his generous 
eyes.”5

Editor’s Note: Lynne Robinson is 
the JOM contributing editor. JOM extends 
its thanks and a special acknowledgment 
to Desne Crossley for the interviews, 
information, and family photographs that are 
presented in this article.

References
1. “Leading by Example: The Story of Frank 
Crossley,” Crosslinks (Chicago, IL: Illinois Institute 
of Technology, Fall 2009), pp: 10–11.
2. Richard Paul and Steven Moss, “Stronger Than 
Steel: Frank Crossley,” We Could Not Fail: The 
First African Americans in the Space Program 
(Austin, TX: University of Texas Press, 1 May 
2015), pp. 50–67.
3. “Missile Scientist on Target,” Ebony (September 
1975), pp. 158–161.
4. Jacob U. Gordon, editor, The Black Male in 
White America (Halifax, NS, Canada: Nova 
Science Publishing, June 2003), p. 75.
5. Desne Crossley, “Alumni 
Medal Letter of 
Recommendation 
for Dr. Frank A. 
Crossley” (13 
October 2008).

DMMM2 is being organized this year in honor 
of Frank Crossley. 
Don’t miss this opportunity to celebrate his remarkable life and build a 
more inclusive and diverse professional community. 

Register today at 
www.tms.org/Diversity2016

July 25–26, 2016
Northwestern University, 
Evanston, IL


	Frank crossley: A Man of Mettle 
	A Groundbreaking“Experiment”
	Pioneers in Diversity
	Speaking “Truth to Power”
	“Worth a ThousandPictures”
	TMS Celebrates Frank Crossley’s Life and Impact




