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...but what does that mean?
Since 1945, the U.S. has invaded, occupied, or attacked 24 different 
countries in 34 separate campaigns. As of 2020, the United States 
has active duty military troops in more than 150 countries (that is, in 
75% of sovereign nations). If you add up military spending by every 
nation in the world, the U.S. claims about 37% of the total (that is 
more than the next seven nations combined). Every year, congress 
votes to spend 54% of the federal discretionary budget on the mili-
tary—including our ongoing wars in the Middle East and Afghanistan. 

None of this would be possible without universities like Penn State. 
Many of us think of the military merely as “boots on the ground,” 
but it also comprises a vast economic and logistical organization, 
one that requires immense amounts of money, manpower, and knowl-
edge. Universities like PSU provide leading research to support the 
military’s ability to police the globe—and the military, in turn, provides 
extensive investments to support PSU’s ability to conduct research. 
This partnership has become so intimate that the U.S. De-
partment of Defense is now PSU’s single largest source 
of research funding. Last year the DOD spent $258 million on 
research at PSU; for comparison, PSU only spent $210 million of its 
own money on research. According to one investigation, Penn State 
ranks 15th in a list of the 100 most militarized universities in America. 
That makes PSU the second-highest position of any major research 
university outside of the Washington, DC area.

The Department of Defense didn’t always fund research at Penn 
State—or at any other university, for that matter. Prior to the 1940s, 
military research was almost exclusively conducted at small govern-
ment laboratories, and in many cases scientists who worked on mili-
tary projects actually had to join the military. 

This changed during World War II. The urgent technological break-
throughs accomplished during this war—in radar, rocket propulsion, 
proximity fuses, electronic digital computing, and, most notably, nu-
clear physics—could not be sustained by small, ad-hoc labs. The Man-
hattan Project, for instance, required a massive coordinated effort 
among 130,000 employees dispersed at factories, government insti-
tutes, and universities, including Berkeley, Columbia, the University of 
Chicago, Harvard, Cornell, the University of Wisconsin, and the Uni-
versity of Minnesota. This coordinated effort, in turn, required money. 

The fi nal bill for the world’s fi rst atomic bombs came out to around 
$2 billion, or the equivalent of $30 billion today. This was far more 
money than the government had ever spent on academic research, 
and when the war ended, universities worked hard to maintain their 
connections to these robust sources of military funding.

Penn State was eager to get its hands on some of this new military 
cash, but it did not have the facilities or prestige to attract large mili-
tary contracts. Prior to WWII, research at PSU was largely restricted 
to agriculture. During the war, PSU researchers dabbled in a handful 
of military projects—climatometers, high-altitude lubricant, as well as 
minor classifi ed contracts at Pond Lab and the College of Science—but 
these paled in comparison to military projects at M.I.T., Stanford, 
and other elite universities. Simply put, PSU was not a well-respected 
research institution.

HOW THE MILITARY MADE
PENN STATE “PENN STATE”



But as other schools began de-militarizing, PSU discovered an oppor-
tunity. In 1941 Harvard had established the Underwater Sound Labo-
ratory to study submarine warfare; when the war ended in 1945 the 
lab closed, and PSU swooped in to hire the lab’s associate director, 
Eric Walker, as the head of the Department of Electrical Engineering. 
Together, Walker and the Navy agreed to maintain the lab’s ord-
nance division—i.e. its weapons division—at PSU. By the end of the 
year PSU had completed construction of the Ordnance Research Lab, 
a 100,000 square-foot laboratory with over 100 employees who pri-

marily studied torpedoes: 
how to design, guide, de-
tect, and conceal them.

According to historian 
Michael Bezilla, the ORL 
represents the “largest 
single addition ever to 
Penn State’s research pro-
gram.” Before WWII, 
PSU’s annual engi-
neering research bud-
get never surpassed 
$50,000. The first year 
after WWII, this bud-
get grew to $1.8 mil-
lion—of which the ORL 

accounted for 90 percent. In 1949 the ORL built the $2 million 
Garfield Thomas Water Tunnel, the largest circulating water tunnel in 
the world. For more than two decades the ORL used this tunnel to in-
novate and improve upon the Mark torpedo, designing the Mark 21, 
27, 30, 32, 37, 39, 42, and its final iteration, the Mark 48. During this 
same span PSU grew from a modest agricultural college with 5,000 
students into a top-40 research university with 40,000 students. The 
influence of the ORL 
on PSU’s direction 
and growth was so-
lidified in 1956 when 
its original director, 
Eric Walker, became 
president of the en-
tire university. From Surgeon Rear-Admiral C.M. Bucknell’s 

1943 An Encyclopaedic Dictionary of Sci-
ence and War

IS IT WRONG FOR PENN STATE 
TO SEEK SO MUCH $$$ FROM 

THE DEPARTMENT OF DEFENSE?

Some people say no.

In fact, some researchers and administrators believe that PSU has 
a patriotic duty to assist the DOD. They argue that, if the United 
States wants to protect freedom at home and democracy abroad, 
then it needs a strong military. By helping the military, PSU is pro-
moting freedom and democracy—and expanding its own budget 
in the process.

Many people aren’t sure.

Even students who oppose violence don’t always have an opinion 
about PSU’s extensive military ties. After all, if you aren’t person-
ally working on military projects, then what are you supposed to 
do about it? If PSU doesn’t conduct military research then surely 
some other university will—so why not bring the money to PSU?

We believe it is wrong.

Universities are responsible for safeguarding academic freedom. 
While PSU researchers are technically “free,” we believe that 
PSU’s overwhelming output of DOD projects reflects the available 
funding more than it reflects the desires of individual researchers. 
If we are forced to accept these financial limits to academic free-
dom, then we suggest a moral limit, too: that nobody should re-
search how to kill people. The United States would better serve it-
self if the trillions of dollars it spends on military R&D instead went 
into research for addressing climate change, income inequality, 
racial injustice, and countless other comorbidities alongside the 
military-industrial-academic complex.



From the Daily Collegian, May 5, 1967

A BRIEF HISTORY OF PROTEST AT 
THE ORDNANCE RESEARCH LAB

Spring 1969: In January a handful of Penn State students started an an-
ti-war newspaper titled The Garfi eld Thomas Water Tunnel in mock homage 
to the ORL. The university administration immediately banned the Water 
Tunnel from campus, and on February 17th four PSU students were arrested 
for selling it in downtown State College. The next day, 500 angry students 
staged a sit-in at Old Main, chanting “We Want Eric [Walker]!” and vacat-
ing only after police served a court injunction.

Fall 1969: In October the Daily Collegian
ran a six-part investigative series into ties 
between PSU and the DOD, dedicating the 
fi nal, capstone entry to torpedo research 
at the ORL. On October 15, fi ve thousand 
students boycotted classes to protest the 
Vietnam War. That evening a total of four 
thousand people marched through down-
town State College to hold an anti-war vigil 
outside the Garfi eld Thomas Water Tunnel. 
Later that night, someone threw a molotov 
cocktail into the ORL, causing a small fi re.

If this sounds idealistic, then we will remind 
you that PSU students have agreed with us 
in the past. As the Vietnam war reached its 
peak in the late 1960s, students staged mas-
sive protests outside the ORL to demand that 
PSU sever its ties with the military.



REFERENCES:

• Bezilla, Michael. Engineering Education at Penn State: A Cen-
tury in the Land-Grant Tradition. University Park: PSU Press, 
1981.

• ———. Penn State: An Illustrated History. University Park: PSU 
Press, 1985.

• The Daily Collegian.
• Geiger, Roger L. “Becoming a Modern Public Research University: 

The Postwar Challenges of Rutgers and Penn State, 1945-1965.” 
New Jersey Studies: An Interdisciplinary Journal 2.2 (2016): 
20-37.

• ———. Research and Relevant Knowledge: American Research Univer-
sities Since WWII. Oxford: Oxford UP, 1993.

• Heineman, Kenneth J. Campus Wars: The Peace Movement at Ameri-
can State Universities in the Vietnam Era. New York: NYU Press, 
1993.

Spring 1970: In March an episode of the popular CBS program 60 Min-
utes exposed budgetary problems surrounding the Mark 48 torpedo. De-
velopment of the Mark 48 had begun back in 1964 at the projected cost of 
$680 million, but six years later this cost had ballooned to a staggering $4 
billion. 60 Minutes used the Mark 48 to illustrate the dangers of unbridled 
military spending, and Pentagon offi cials directly accused the ORL of con-
cealing early design fl aws. A writer for the Daily Collegian accused Penn 
State of betraying the public: the ORL had a duty to disclose these design 
fl aws to Congress, but instead it decided to keep quiet and cover up the 
Navy’s fi scal mismanagement.

Spring 1972: On May 9 the U.S. Navy began Operation Pocket Mon-
ey, a campaign to drop explosive underwater mines into North Vietnam’s 
Haiphong harbor. The next day 2,000 PSU students marched through down-
town State College in protest. They stopped all traffi c and business for sev-
eral hours, until they dispersed for a vigil at the ORL. The day after that, 
more than fi ve thousand students marched on the ORL and the Garfi eld 
Thomas Water Tunnel to demand that the university sever ties with the mili-
tary. Hundreds of students camped outside the ORL overnight and physical-
ly barred the employees from entering the next morning. The governor of 
Pennsylvania ordered the ORL to close for the next three days in order to 
avoid a violent showdown.

On April 15, hun-
dreds of students 
marched from 
Old Main to the 
ORL with a model 
Mark 48 torpedo 
and demanded 
that PSU dissolve 
ties with the mil-
itary. After their 
demons t ra t ion 
the students re-
turned to Old 
Main and staged 
a sit-in. At 4pm 
the administra-
tion sought a 
court injunction, 

but when borough police arrived the demonstrators became hostile, and 
at 730pm the state police arrived for support. The troopers infi ltrated Old 
Main and began leading the occupiers toward several buses outside the 
building, but the buses had been surrounded and blocked by angry stu-
dents. The troopers regrouped and headed toward different buses parked 
on Pollock Road, but students barricaded these buses with lumber, street 
signs, and other materials. Meanwhile, protestors barraged the troopers 
with rocks and glass bottles. By the end of the riot, twenty-four students were 
arrested and eight troopers were hospitalized.



Fall 1973: In response to the three-day shutdown the previous May, two 
major changes occurred. In January, PSU’s Board of Trustees voted to 
change the lab’s name from the “Ordnance Research Laboratory” to the 
“Applied Research Laboratory.” According to the Daily Collegian, PSU Pres-
ident John Oswald explained that “the original name gives the implication 
the lab is working purely with weaponry, when actually it is working with 
applied research, which sometimes includes weaponry.” Then, in February, 
PSU’s Faculty Senate passed a resolution to reform the ARL’s review board. 
Although the resolution seemed promising, its impact was ultimately limited. 
The ARL continued to conduct classifi ed research, and only nine months lat-
er the ARL’s assistant director could confi dently affi rm: “People sometimes 
get upset that a lot of the things at the ARL are hidden from the public. Some 
things are just inappropriate for people to see.”

Seeking reform, transparency, and social responsibility from the ORL, pro-
testers got the opposite: a name change to obscure the lab’s research goals.



NON-LETHAL WEAPONS
Since the 1970s the Applied Research Lab has continued to improve 
on torpedo design through research in underwater acoustics and fluid 
dynamics. It has also expanded to include DOD-sponsored research 
in the fields of materials science, laser processing, drivetrain technol-
ogy, and additive manufacturing (industrial-level 3D printing). Most 
of these programs tackle obscure issues, such as the tiny gears in 
automotive transmissions, or “cold spray” bonding of particles. Al-
though the military relevance of these projects may not be quite as 
obvious as a torpedo design, there is at least one new ARL project for 
which the “relevance” is absolutely clear: the Institute for Non-Lethal 
Defense Technologies (INLDT).
 
Established in 1998, the INLDT has accepted millions of dollars to 
research and promote the use of military-grade weapons against ci-
vilians. It has hosted international conferences to share tactics and 
practices with other nations—many of which, like Northern Ireland 
and Israel, have trouble dealing with their own “unruly” populations.



we saw in Russia almost cries out for more rather than less research into 
this.” Yikes!

Why did PSU get into the “non-lethal weapons” game? The answer is: $$$. 
Since the end of the Cold War, crowd control technologies have taken up 
a larger share of the market for weapons research. Our little Institute was 
founded with a massive grant from the Department of Defense’s new Joint 
Non-Lethal Weapons Program, just when rubber bullets and the like were 
becoming hot commodities.  Like any investor, the DOD seeks to fund re-
search and tech that can one day be applied in a practical sense. They also 
need a sense of urgency to keep their massive budget intact. With the declin-
ing likelihood of a conventional war, they changed revenue streams. In other 
words, although they’re used by cops, non-lethal weapons are the result 
of the military-industrial complex bringing America’s war machine home—
changing its targets from enemy soldiers to fellow citizens.
 
In a year like 2020, the consequences of this shift have become painfully 
evident. Following the police killings of George Floyd and Breonna Taylor 
in March, U.S. police officers have seriously injured at least 63 protestors 
with so-called “non-lethal weapons.” That category includes tear gas, flash-
bang grenades, rubber bullets, and bean bag rounds. And while non-lethal 
weapons are not designed to kill, they occasionally do and they frequently 
cause serious damage. For example, of those injured during the 2020 pro-
tests, 13 protestors have lost their vision. That should not be surprising. In 
2017, one academic study found that among people injured by “less lethal” 
weapons, more than 70% suffered severe injuries. Lethal or not—weapons 
are weapons.

PSU loves to be on the bleeding edge of research. And when it comes to 
far-out ways to injure peaceful protestors, the INLDT has really pushed the 
envelope. First, the “Distributed Sound and Light Array” a.k.a the “Puke 
Ray,” which the INLDT first began researching in the 2000s. Next up: the 
LED Incapacitator, something like a lightsaber that makes you nauseous, was 
tested here in 2007.

But the real gem in our collection has got to be PSU’s interest in develop-
ing a “non-lethal operational anesthetic,” that is, pepper spray spiked with 
depressants (anything from Valium to fentanyl). In 2001, a writer for Sci-
ence magazine mentioned that the Chemical Weapons Convention of 1997 
banned the use of sedatives in combat. Was PSU breaking international 
law? No, said the director of the INLDT, we weren’t researching weapons 
for the battlefield…we were researching weapons for cops! 
 

“The literature search was never a part, nor ever considered a part, 
of any effort to create military weapons for the battlefield. Rather, 
it was intended to list possible humane alternatives to deadly force 
for crisis situations…In fact, we are conducting a 6-month feasibility 
study to investigate whether combining a state-of-the-art anesthetic 
in small, harmless doses with pepper spray might reduce the very 
violent reaction that often occurs when it is used in domestic law 
enforcement.” 

 
Uh oh! What happened in 2002 when Russian security forces ended a hos-
tage crisis by releasing this kind of anesthetic gas? 244 people died. How 
did PSU respond to that news? Surely that put an end to their research? 
Nope! Again, the head of the INLDT wrote to the Washington Post: “what 
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Perhaps this is all just one big coincidence. The 
fact that the DOD spent massive funding on counter-
insurgency techniques designed for large, non-com-
batant populations in Latin America and the Middle 
East; the fact that these techniques have been turned 
against American citizens; the fact that these citizens 
have been protesting the systematic, state-sanctioned 
brutalization of Black lives—perhaps these develop-
ments have nothing to do with one another. But we 
believe they are deeply related.

Hallelullah!
It works.
We blew the shit out of them.

We blew the shit right back up their own ass
And out their fucking ears.

It works.
We blew the shit out of them.
They suffocated in their own shit!

Hallelullah.
Praise the Lord for all good things.

We blew them into fucking shit.
They are eating it.

Praise the Lord for all good things.

We blew their balls into shards of dust,
Into shards of fucking dust.

We did it.

Now I want you to come over here and kiss me 
on the mouth.

“American Football”
by Harold Pinter




