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The Golden Gate Bridge:
A Purdue professor
designed it, and his
story is coming to light.
(see page o)
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Charles Ellis, a Purdue cioil engfneering professor from 1934 lo 1845,
i finally betng recognized as the true designer of the Golden Gafe Bridge.

'hu promotion, comeephion, and consleuction
of San Francisco's Golden Gate Bridge is
mavbe as much of an American story as
von'Tl come aceass. 11's loaded with fierce deter-
mination, blatant beteayal; and moch bravado,
Depreasion-era men would risk lite and limb in
the literal high-wire acts of raising the magnilicent
span, which was named one of the "Seven Wonders
of the Modern World” by the American Society
of Civil Engineeers (ASCE] in 1994, But the story
of the Golden Gate Bridge is also a history prime
i ren S0

The PBS documentary Building Big: Gridges,
which aired in Cetobser 2000, as weall as the work
of writers like John van der Zee and Buss Cone,
is helping to set the nacond straight that Charles
Ellis was the original designer of the San Francisco
landmark, The old story goes that Joseph Strauss,
chief engineer and architect, “conceived and

brought to form™ the world's most famous bridge.

A 270e-foot Bronze statue of the smallish man
fjust over five feet in real Life) shows him staring
out over the Pacifie Oeean witha sel of plans

in hand. It perpetuates a half-truth, and the false-
hood lies in those very clutched plans. Slrauss
did indeed spend nearly two decades politicking
for, promoting, and constructing the bridge that
would connect San Francisco to northemn California
in 1937 and pave the way for a population and
business explosion. Bul its design could not have
sprung from his brow.

A “ponderous, ugly structure”

According to van der Zee, Strauss wias ahead of
his time in the ways of marketing and dealing
with political boards, From as early as 1922,
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merce in northern Califormia,”
vandler e says. "He had a
Chicago-based bridge-building
firm, and he Enewe the ins and
oits of the politics.”

Her ke Jittle abint suspension
bridges. Strauss graduated from
th Universby of Cincnsah i 1892,
13 vears before the school offered
engineering degrees. He wis
mever a member of the American
Socichy of Civil Engineers. Van
der Zee velers to Strauss as the
“drawbridge king," In The Gate
B writas, "0 the maore than 400
bridges that Stravss and his firm
were associated with in his lifetime,
probably 373 of them wene of this basic bascule type.”

The Golden Gate Steail is the meeting point
between San Francisco Bav and the Macific Ocean,
Spanning it cffered unique chatlenges. More than
a mile wide at its shortest point, the strait is the
outlet for seven different rivers, s deepest point
is 235 feet, Anarea of high winds and thick fog,
the Golden Gate i also 12 miles from the San
Andreas Faull, the epicenter of one of the largest
earthquakes ever expericnced in the continental
Ulnited Sates, which shook San Francisco to its
core in 1906, By the 19205, no bridge had ever
bren attemped at the mouth of a major harbor.

Van der Zee describes Strauss's original design
for the Golden Gabe Bridge as "a ponderous, ugly
structure of mived parentage |part suspension span
and part cantilever], based on erroneous survey
information and precous litthe actual enginecring.
Sranss ;ln::ru:_‘]l:.-' pakimibiad bis design and campaigned

“Strausa kepl turning up at chambers of com- et vears for iL” contimiad on next page
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THE STARTING NINF;
The first meeting of 1he
enginearing hoard on
Aupgust 27, 1928,

gt the Ala Mira Hatal in
Sausalito, Calilornia,
included Joseph Srauss
[hands on hips), an
Army officer, three
Golden Gale Bridge
Distriicd officials, and four
consulling engineers,
including Charles Ellis
[Far righl} and Leon
Maoiseilf (just lelt of
Ellis). The panel quickly
rejecied Strauss's bulky
bridge design, and
Ellis waz soon given the
1ask of crealing a new
one. He raporedly
said, “Mr. Slrauss
gave me-soma pencils
and a pad of paper and
told ma to go fo work.™

g

Enter an engineering scholar

I 1922, Stravss hired Charles Alton Ellis, a pro-
fessor of structural and bridge enginesring at the
Linmiversity of [Hineis, He had previcusly been the
design engineer for the Dominion Bridge Company
of Chicago and was also an assistant professor of
slructural engineering at the Universily of Michigan
Friam 1912 b 1914, Strauss knew he had to bolster
his staff becatse e lacked engineerng eradentials.
With a 51 million contract in hand trom the Golden
Cobe Bridge District (which Strawss founded],
Strauss agreed to have his design screened by a
panel of experts in August of 192%, The pancl,
including Leon Moisseiff, a leading theorist and
designer in the ficld of suspension bridges,
quickly rejected Strauss's bulky design. Sirauss
soon gave Ellis the task of creating a new one.
After several mon: meetings and an aerival al
a Muoiseiff-inspired bridge—a highly calibrated,
lighter-welght, all-suspension span that would
bend and flex with the elements—Ellis reportedly
said, "Mr Stravss pave me some pencils and a
pad of paper and told me to go to work.”

I addedition fo being o civil engineer,” van
der Zewe zays, "Ellis was a classical scholar. He did
translations from Greek in his spare Gme, Elliz

kriew from his classical trainiog the opportunity
thal this represented. The Golden Cate was one
of the most dromatic mecting places of Tamd and
weakier it the waorld”

He writes that to Ellis the challenge must have
supppested “the stodes and legends that surrounded
similar sites in the ancient world: such as the
Crandinelles, bridged by Kerxes the Persian king,
using a string of boats in 451 p.c., and by Alexander
the Crreaf, using the same method T30 years Infer”

Froin 1928 4o 1930, Ellis was the man in
charge, Elliz oversaw the test borings of the
I-"T.F'-IF::A' towers, the surveying, and Lhe siting.

He had to find the solid footing on the nerthern
parin County shoreling on which o build.
Because the bridge had to allow for the passage
of any =hip, the Q‘;Itih!]‘ul‘h!"d stepl fowers woild
have to be the largest ever. A pier, with dimen-
sions the size of i foothall field, bad o be plotted
in the open sea for one tower, Ellis considered all
of it im his colculations. With the preliminacy best
borings completed, Elis left 5an Francisoo and
returned to Chicago bo work on the design and
eslimate. The proposed budget for construction
was 533 million, which would be collected i
b= and 1olls.

conlinued after faldont

v .
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“Ellis implemented Moiseift's theory,” van
der Fee says. “His design involved 11% volumes
of priecomputer higher mathematics, all done by
nne guy with a circular slide nale and a hand-crank
adding miachime,”

“These computations and design, enhanced
by thi art dece architectural ireatment of the San
Francisco architect Irving Mormow,” writes van der
Lo, ame at the heart of the bridee’s uniqueness.”™

Given such a massive undertaking, Ellis wanfed
to be doubly sure of the design. His work pace
didn't sit well with Strauss. Later, inoa [anuary 4,
1933, better to Crorge T, Cameron, the publizsher
of the Sanr Francisce Clironicle and board chaimman
of the Bridge District whao vian der Zee says was
at the time "having difficulties with Strauss,”
Ellis explained his involvement with both the
designand the man in question. He writes, ”1
had tried many times to convincoe Mr. Strouss
think a1 vear would be mecessary to do this work
properly.... Mr Strauss, howoever, insasted that
R work must and could be done in three or four
months, inasmuch as he would write the meport
in San Francisco while | was making the design
and estimate in Chicago.'”

Still, working 12- b 14-hour days, Ellis was
zble to present his preliminary plans to bricge
consultants at o June 12, 1930, Chicago meeting.
While his plans were well received, Strouss's
report came under fire from the directors in San
Francisco. Ellis knew nothing of what resided

n Strauss's report, just as Stranss knew litle

of Ellis"s preliminary design. He writes, "M,
Strauss, however, armived at the erroneous con-
clugion that the dissatisfaction on the part of the
directors was traceable to me.”

“It was at this Hme,” Ellis continued, “that
| first felt Mr. Stauss’s displeasune. It was under-
stood that when the preliminary plans were
delivered, T should remain in 5an Francisco and
sive technological advice during the bond cam-
paign, Bub when he realized that the directors
ware coming to me for information and advice,
e instructed me to return o Chicago at once.”

Strauss may have been further irritated that
Ellis made the keynote address about the theory
Behind the forthcoming bridge at the first YWest
Coast meeting af the Mational Academy of Sciences
irs Berkeley In Seplember of 1930,

[n Movember of the same year, the Golden
Caate Bridge was given the go-ahead by volers,
who approved the necessary boned issue by the
largest margin of victory in the citv's history,
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Strawas, however, senl for Clifford Paine, one of
Ellis's former students whom Ellis had brought
inta the organization, According to Ells"s papers,
Paine, who "had had absolutely no connection
whatever with the work or any other work of
the suspension type,” was put in charge of the
i without explapation e Ellis Construction ol
the Golden Gate Bridge would begin {and end)
without Ellis,

O December 5, 1951, Ellis lett his olfice al
the Strauss Engineering Corporation for the final
tirne. Olrdered by Srauss 1o slarl bis vacation
immediately, he would be fired three days befone
completing it Strauss cited thal "the structure
was nothing unvsual and did not megquare sl the
ki, stind }','ami expense which [Ellis] thowught
necessary for it

|.-".|'I'|i;|1_: implementing his design with only
minute changes, Strauss tried to erase Ellis from
ever being involved in the process, Van der Zea
likens the scenario to “what happened to old
Bolsheviks under Stalin. He became & non-person.
The dozen copies of the engineer ‘s report, which
credited Ellis with overseeing the design, were
recalled by Blrauss and [with the exception ol
Strauss's own copy, now in Cone's hands) have
since disappeared. All mention of Ellis vanished
from bridze promotionsl and historical material.”
The name of Charles Ellis has never appeared
on the Golden Gate Bridire, and o spokespersen
for the Bradge Districk says (still}, "We have no
current plans to honor Chirles Ellis.”

Purdue’s gain

Chirles Ellis didn’t make much of a fuss over his
dismissal. Van der Zee writes, “A man with little
desine for the limelight, Ellis would seem o have
fuad the ideal temperament for academic life, with
its deferned satisfactions, peer appreciation, and
sense of private rather than public achievemenl.”

[t was 1934 betore he arrived back at academia,
Purdue students, like Charles Pankow (BSCE "38],
maostly remember the quictly refined professor
with high white collars and the Woodrow Wilson
glasses. He never said much about his experiences
with Strauss and the bodge. "He was a rather self-
effscing wuy,” says Lewis McCammon {BSCE "1,
MSCE 4B, PhD 31} "He abwavs kept o picture
pver his desk of the Golden Gate Bridge. He
never bragged much about it, but if anyone ever
brought it up, he said, ‘| desigoed every stick of
steel on that bridge."

rontinuad on next page

Slam ApoUT CaMPUS:
Enown for his impec-
cable dress, gentle
manner, and scholarly
pursuits, Charles Ellis
poses for a photograph
in Purdue's 1939 Debrs.



Fomo pAREWELL:
In 1946, colleaguas

surround Ellls and his

wile ai his Purdue
retlrement dinner.

Students remember the drol] protessor that
they called “Uncle Charley™ (but only behind
This back], who encouraged students to find their
own answers in the classroom and would perd-
odically speak off o take in a baseball practice.

Fred Apsey (B5CE 41) worked on calculations
in Ellis"s class after the Tacoma MNarmaws Bridge in
Washington buckled and went doswn in 40-mile-
|:.-|_=|_'h'|1|::||_|.r winds an Movember 7. 1940, Van der
Zoe says il was the “most spectacular failure in
suspension bridge histore” Having built it on
the same theorv as the Golden Gate, engineers
panicked and asked Ellis for the double-check.

“The Tacoma Marrows Bridee was foo narmow,”
Apsey says, “Ellis couldn’t underatand how
uttder-designed the support struchore wis."”
Ellis"s Solden Gabe Bridge design would held ap.

[d Apsev detect a grudge with Strauss? “He
wasn't that kind of o person,” Apsey says. "Ellis
mever lek me believe that he was bitter about it
He was more prowud of the fact that he designed
the thing and it was working.”

Eonstructing the truth

As a boy growing up in San Francisoo, Russ Cone
once marveled fo his fakber, Russell Gl Cone, the
supervising engineer during the construction of
the bridge, about what a designer Joseph Strauss
must have been. The elder Cone confided in his
son that Strauss had almost nothing to doowith the
Golden Gate's design. He had Strauss’s ariginal
engineer’s report with Ellis's signature on it at
hame, The report gives Elfis’s credentials and

says that he was in charge of the design. The
vounger Cone would grow up (o pen astory in
the San Franeiscs Exominer about thrcunn'm LT,
but it didn’t stir up much.

John van der Zee could daydream in high
school geometry class, and g out at the Golden
GCate Br'idgu; where the architectural treatmient
seemingly changed by the way the light bounced
off the mountaing and the bridge’s orange vermilion
paint. Years later, an editor st Simon and Schuster
suggested o book about the Golden Gate Bridge
for its 50Lh anniversary in 19587, [k was then fhat
van der Zee found Cone. *1 got very lucky,” he
savs, "and researched and wrote the boak in 16
months,”

[t wasn't untif after the publication of van
der fee's hook, The Gate, In 19364 that Lewis
WeCammaon came forward with all of the Eas’s
papers (now at Purdue), including letters, telegrams,
engineering drawings with Ellis’s signature on
every page, and photographs. In 1992, they
pitehed it all o the Golden Gate Bridge District and
sugmested naming the arch on the San Francisoo side
after Ellis, which he, of course, also designed.
Wan der Zee says the Bridge [istrict wanted to
wait for findings from a historical vesearch come-
mithes of the ASCE. The committer concluded
that Eflis had indecd designed the bridge, but the
Briclge Diatrict claimed not to be in a celebratory
mood about it Ellis was shut oul again.

Moes any of it matter? Strauss and Ellis ane
both long dead, Thene's ni disputing that Steauss
spearheaded a plan to get the bridge built. And

Purdue Enginesring Exirapolations

Fllis seermasd moore concernad with the work than
the applause. Van der Zee thinks it matters. “The
Colden Gate Bridge nepresents & profound rec-
cnciftation between technological progress and
mature,” he says, “That's why it hits people at this
profound level, They think, 'Cod, it is possible

to matke something of wseful everyday funclion
that doesn’l desiroy nature or framp on, buk can
complement, or even enhance it." And you have
o1 B Bt the way it was done. Mot the way
some press release said it was done, or @ collection
iof aneccdobes, 1F we fail io honor the way the bridge
was built as it really happened, wo will lose the
capacity teever do it again.”

For now we're left with a truth to build on.
What was long koowo in the ciecles of academia
15 now accessible to anyone. For anvone who seri-
cirsly shudies the :~.I_|_|1'_|.'-|_:-I' the Golden Gate Bridge
can conjura up the image of the stately enginecr
Charles Ellis caleulating how 1o span the magnifi-
cent strait. Because that's the straight story.«+

—Wiltiam Mefners
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What Makes the Golden Gate Bridge
a Worldly Wonder?
The anstoer could be fornd i the mmtbers,

1111984, (i American Society.of Civil Englnesss named the Galden Bate Bridge—
akang with the Hoover Dam, Inlerstaia Highway System, Kernedy Space Canler,
Panama Canal, Trans- -Alaska Pipeting, and Wod Trada Center—ong of the “Sven
Wandsss of the Modam World." Beyond its drasthtaking beatly and design, consider
some af (2 following numbers thal oould help ficit such a glaim for San Franciscans,
= 3 closures: Euﬂmg wirels of 69, 70, and 75 miles an hour have clased e
beirge on just {hee oomsions (1954, 1282, an 1883), The bridge sillered o
':Elrl.llllumhiarmgﬂ
= 4 years of construclion: The bridgs was built batween 1933 2nd 1937, On May
7, 1837, Ihe Golden Gate Beidge opannd fo pedesirians, and @ day e, lratfic
=11 :urlslrlﬂinu deaths: Lintil {he year of Ilamnpﬂajnn oy one man had
th}—sm amaring feal altttitable I Sirauss and Cons's sirkd saloty measues,
Buf 10 died on Febeussy 17, 1567, wher 4 zcficn of 2 seabiald caeryig & ozen
(e rmnrumummwﬂynm siispendad halo ha bridge.
= 10 saved by the net: Ona sepam’rﬂ_n-:ﬁaslun. 19 men felf infa the sty nel
“and:becam Known as [Fe “Haitaay 1o Hall Clut.®
* 1,000+ suloides: The comiinzticn of beauty and 2 “no doutit sbowt it
oeimpant make the Goldan Gate Bridos the world's most populas Suicida sile:
= 4.200-foot-1ong suspension span: Af he tme (and Urlil 15964]; 1t was the
|omgestin the warld. The Geiden Gate Bridge now fanks seventh among spans,
* 600,000 rivets {apniosimataly} in cach foves

For more
information:

o T Gafe: Tie Treue Story
|!r'J|'.'.' "-':"""'.:'i'" ared Cions
slruchiun of He Goliden
it Endge, John van
dier e, Simon and
Schuster, 14986, His
bk, now in paper-
back, is available at
wiww.barnesandnobla.com

#The Case of e Mlissing
Engineer,” John van
der oo and HEuss Cone,
Eair Francisoo Eximiner
Imeage, May 3, 15952,
Reprinled by the
American Society of
Civil Enginears.

= Building Big: Bridges,
PEs. To order call

WEEH Bostan Video at
LR35 BATT ext. 498,

& waw. noldengatehridge.om
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Frnon oF onrsseose Charles Ellls always thought that his name appeared somewhere on the Bridge Plate of
ihe Golden Gate. Apparently, he never returned (o San Francisca to varliy [t
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