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The Department

The University of Washington™s Department of Aeronautics and Astronautics was one of
the first aeronautical engineering deparimenis in the nation, and one of the seven originally
established with the help of the Guggenheim Fund for the Advancement of Aeronautics. It offers
the only aerospace degree program in the Pacilic Northwest, a region whose aerospace indusiry
has been a major contribulor o the technological development, economic vitality and the
security of the United States. Educators and researchers in the Departinent over the yvears have
made numerous contributions in all major areas of aerospace engineering. Graduates at all
degree levels, have been successiul and valued in industry at the local, national, and international
levels, as well as in government organizations and institutions of higher learning.

Bill Bocing and the Early Years

In 1903, the year of the Wright Brothers® first powered flight, a man interested in
establishing a timber business on the West Coast moved to Seattle after leaving Yale. Little did
he know it at the time, but he was destined (o change the face of aviation and the Pacific
MNorthwest forever. His name was William E. Boeing. It is with this man that the story of
asronautics at the University of Washingion begins.

The first airplane flight in Seatile took
place March 11, 1910, when Charles K.
Hamilton [lew a Curliss Reims Racer belore a
large crowd of eager onlookers at what was then
called The Meadows, a low-lying strip of land
by the Duwamish River, south of downtown.'
This location is now occupied by Boeing Field,
otherwise Known as King County Adrport. It is
not known whether Bill Boeing was present at
this event, burt what is certain is that he
witnessed [lyving demonsirations in Los Angeles
that same vear, and was lascinated by what he

Fig. 1 March 11, 1914, the first alrplane flight in

saw_” For the next few years he tried to hitch a Seattle, at The Meadows, Alrcralt ks a
ride in an airplane, fimally geiting his wish on Curtiss Relms Racer. Pilot is Charles K.
July 4, 1915, in a two-seater float plane on Hamilion.

* Gigaduare Student

! Aszociate Professor

! Professor

* Professor, Depariment Chair
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Lake Washington. Boeing caught the ying bug, and soon decided to start producing his own
airplanes. Together with Navy Lieutenant Conrad Wesiervelt and Herbh Munter, Boging
designed and built his first airplane, a float plane named the B&W. Shortly thereafter, on July
15, 1916, Boeing incorporated his aircrafll manufacturing business as Pacific Aero Products
Company, a name he changed (o Boeing Airplane Company the [ollowing year. In early 1917,

Boeing hired two students, Clairmont L. Egtvedt and Philip G. Johnson, from the University of

Washington, to be his engineering stalf. Thowgh Egtvedt and Tobnson were rained in
mechanical engineering, and eventually became two ol the most inlluential men in aviation
history, their lack of formal background in aeronautics started Boeing thinking.”

To build a successful airplane company, Boeing realized that he needed trained
aeronautical engineers and a facility to test new airplanes. Boeing devised a way to kill two
hirds with one sione. He decided to donaie a wind tunnel to the University of Washingion on the
coidition that the University develop an acronautics curriculum.”

Design and construction of the new wind wnnel started in 1917, supervised by Assistant
Professor John W. Miller, then of the Civil Engineering department. Miller's interest in light
dated back to before the Wright brothers” famous flight. He had started experimenting with
gliders in 1895 and developed his first powered airplane in 1909, Miller later became the first
person to take an aerial photograph of the University of Washinglon campu?..“

As a first step toward fulfilling the
University’s end of the bargain, the Civil
Engineering department offered an airplane
structures class in the spring of 1917.
Taught by Miller, this was the first aviation-
related course offered at the University.’
This class, however, was nol destined 1o po
any Turther. As a result of his work with Bill
Boeing on the wind tunnel project, Miller
resigned from the University in the suminer
of 1917 to become Chiel Engineer at the

newly renamed Boeing Airplane Company.® = =77 = e AL
. . . Fig. 2 The Bocing Wind Tunnel at the University
Concurrent with this turn of events, of Washington (c.1918). Clairmont Egtvedt
the Mechanical Engineering department is third from left. This facility is still in use
hegan a search for a new laculty member (o bt with a modern 353" wind tunsel inside.

implement and instruct a complete

aeronantics curriculum. This search led to the hiring of Frank McKone for the 1917-19]18
academic year. Per Boeing’s specifications, McKone organized classes in basic aviation, aircrafi
design, aerial propulsion, and wind tunnel m::{»liﬂg.-'r He taughi these classes for just one year
before leaving the University.”

The gap created by McKone’s departure lasted for three months and was filled by
McKone's predecessor, John W. Miller. The University had been desperate for an aeronautics
professor, and with the end of World War I, Miller seems to have lost interest in work at Boging,
To sweeten the deal, Henry Suzeallo, president of the Universily, apparently promised Miller
that, although he would initially be an Assistant Professor, he would be almost immediately
promoted (o the rank of Associate Professor. For some reason, this promise was not fulfilled,
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graduated per year. Unlike other Guggenheim schools, such as Caltech and MIT, most of the
Department’s emphasis at this time was on teaching rather than research. The research that did
go on was mostly applied research, such as Fastman’s work on wind tunnel balances and
Kirsten's cycloidal propellers,™

The Wind Tunnel Years

The vears from the mid-1930"s until 1960 can best be characterized as the Kirsten Wind
Tunnel vears. Although the tunnel siill is used regularly today, it was this period that established
it as a world-class facility. Throughout this era, faculty and students played a key role in
operaiing the wind tunnel. Faculty had played a major part in its construction, and students were
hired io operate the tunnel. In some cases, siudents who worked in the tunnel continued as
technical stafl and later were hired as faculty.

During the early 193075, Fred Kirsten was
eager (o test his “Cycloplane,” his cycloidal
propeller aircrall concept. In 1934 he approached
the Craduate Aeronautical Laboratories at the
California Institute of Technology (GALCIT) to
use their wind twnnel for this purpose. He was
quoted a price of 5200/day, which was much more
than he could afford. At the time, GALCIT had
the only wind tunnel of any practical size on the
west coast. 5o, in 1935, Kirsten proposed a new
wind tunnel for the University of Washington.™

The proposal, “An  Aerodvnamic
Latoratory (Wind Tunnel) on the Campus of the
University of Washington, Seattle, Washington,”
was for a wind tunnel with an Ex12-fooi test
section and a maximum speed of 250 mph. When
completed, the twnnel would be one of only two
capable of such speed. The proposal was for  Fig.6  Kirsten with his “Cyeloplane™ In the
$120,000, of which 554,000 was requested of the ~ wind tunnel that now bears his name.
federal Public Works Adminmistration (PWA). The
remaining $66,000 would come from other sources: 540000 from the Washington State Budget
Reliet ﬂilminislrulian, aid 526,000 from Boeing, given as a loan against future rentals, at
S15/hour.

It 15 interesting (o review some of the salient points made in the proposal. One was a
harb aimed at GALCIT s high cost to other universities and its essentially holding a monopoly
for testing on the west coast. Another was the raining of studenis and stalT for research. The
wind tunnel would “allow them to contribute in considerable measure to the advancement of a
new engineering leld.”™ Also it was pointed out that the department could not support graduate
students because they had to go elsewhere to find facilities to do their research. Finally, it was
added that Boeing was sending its work 1o the east coast and GALCIT at considerable cosi. 1t is
interesting to note that the tunnel was envisioned to operaie with a student crew, as it still does
today.
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Construction began in Janvary 1936 and, due to mild weather, progressed rapidly. The
tunnel was completed in early auiumn of that vear. However, il needed much work belore it
would be ready for serious testing. In order to reduce cost, a decision was made 1o build a dual
return tunnel that used two 500-hp motors rather than a single return with a 1000-hp motor.
Much of the design, supervision and construction was done in house, an ingenious
eleciromagnetic halance was designed by Fred Easiman and the 14 wooden fan blades were
carved in Guggenheim Hall’s machine shop. Kirsten's dedication was so great, he even had his
son sanding fan blades.™

No formal records appear to exist
regarding the work done between the fall
of 1936 and early 1939 but a “diary”
indicates Boeing tested their model 307
Siratoliner mtens:’vely.:' It appears that a
shakedown period was going on
concurrently with the Boeing tests. Notes
indicate a few startup gliiches, such as the
loss of one set of seven blades due o a g
loose spinner. There aré some inleresting S
articles that were published in The Darly,
the University's newspaper: one ariicle,
dated January 28, 1938 had the headline Siaz e
“Wind Tunnel Air Goes Wrong Way,” and  Fig. 7 The Kirsten Wind Tunnel under construction,
alluded to flow problems due to the March 1936,
merging of the two return streams. Formal
test records did not start unii] March, 1939, when a test on the North American AT-6 “Texan™
became the first entry in the official run lng.ﬂ

The University of Washington Aeronautical Laboratory (UWAL), as it has come to be
known, began testing furiously once it was open (or comimercial use. In 1939, a total of 21 rests
prograins were performed, which included Boeing, Lockheed, Davis, and Consolidated. Two
vehicles that occupied the facility for much of the yvear were the Lockheed Consiellation and the
Boeeing 307 Stratoliner. An interesting historical test from an aerodynamics standpoint was the
testing of the Davis wing, used and tested on the Consolidated B-24 that vear. The Davis wing
was a poorly undersiood laminar Qow wing, which performed exceptionally well in the wind
tunnel but noi in Might. 1t was nol uniil years later thai it was undersieod that the peculiar
behavior in the operational environment was due o the flow becoming turbulent due to surlace
irregularities.

In 1940 the wanel had 39 tests, with Boeing, Lockheed, North American, Consolidated,
amd Grumman all paying visits. The bulk of Boeing's testing was on the B-2%, with some testing
of upgrades to the B-17."" Lockheed tested the XP-49, which was an upgraded, pressurized
version of their P-38. North American brought a model of their P-31 wing in secrecy Irom
southern California. Throughouwt WWIIL, the tunnel saw constant action. The only breaks from
military testing were in 1941 to perform post-collapse analysis of the Tacoma Narrows Bridge
and then in 1942 to [inally let Kirsien test his Cycloplane. It 15 somewhat of an irony that it took
until 1942 for Kirsten to pet testing time after starting with GALCIT in 1934, A big moment for
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