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Top. The “Flying Machine” which ran between Philadelphia and
New York in 1766, making this rapid trip in two 4ays, hence the
name.

Left. 'The “Conestoga Wagon,” a type of conveyance that served
inland transportation in Pennsylvania in the first quarter of the
nineteenth century.

Right. Peter Cooper and his locomotive, which figured in the early
development of American rail transportation.

These tiles were executed at the Enfield Potteries from designs by
J. H. Dulles Allen, assisted by Walter P. Suter.
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ol Donabdeon Eberlom

TuE LATE JoserH PENNELL characterized
the Delaware River Bridge, between
Philadelphia and Camden, as “‘the ugliest
bridge in the world.”

It was unfortunate, in a way, that Mr.
Pennell hastily uttered this damnatory
opinion, although no one who knew him
ever took such pronouncements seriously
without knowing what mood he was in
when he spoke., Mr. Pennell had a keen
sense of advertising values and what he
said, in effect, helped the cause of pub-
licity.

His actions belied his words. Notwith-
standing the “ugliness,” he evidently
thought the bridge had character and de-
served the labours of his pencil, for he
went ahead and made his drawings under
conditions that entailed an appreciable
degree of personal discomfort. Un-
fortunately he arrived upon the scene
at a time when there was no member of
the bridge staff present to do the
courtesies of the occasion. Being unable

to get inside the western anchorage or to
be accommodated with a point of vantage
to his liking, he betook himself to the
Camden side, sat on a pile of planks in
a timber yard close by the eastern anchor-
age and sketched with the rain trickling
down the back of his neck. Under the
circumstances, it is not hard to understand
Mr. Pennell’s irritation and momentarily

uncomplimentary attitude towards his
subject.
In actual fact, the Delaware River

Bridge is a very noteworthy addition to
the bridge-building achievements of
America and, indeed, of the world. That
its construction was a signal triumph of
engineering skill is quite generally recog-
nized. That its design is a matter of no
little architectural import and marks a
new stage in the evolution of American
civil architecture is a fact which the pub-
lic at large has not as yet fully grasped.
Appreciation of the architectural sig-
nificance of the Delaware River Bridge

[1]
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has hitherto been retarded by two factors.
In the first place, for a long time past
there has been so common a tendency to
look upon bridge building as a purely
engineering function that comparatively
few people think of architecture as hav-
ing a definite and important part to play.
In the second place, the vast majority
of those who cross the bridge do not
really see it. They catch a superficial
glance as they speed over, but this gives
them very little conception of the nature
or true appearance of the structure they
traverse. Even those who walk the mile
and two thirds from plaza to plaza, and
recognize that the central span of 1750
feet between the two main towers is the
longest single suspension span in the
world, can hardly gain any adequate no-
tion of the real aspect of this interstate
highway. In other words, seeing the
bridge and crossing the bridge are two
altogether different things. To complete
the mental picture, it is absolutely neces-
sary to pass underneath the bridge, walk
around the anchorages, look up irom be-
low at their cliffs of masonry and go
inside them as well as cross over the
highway on top, and this, unfortunately,
not many people do.

The most significant fact about the
Delaware River Bridge is that it repre-
sents an absolute co-ordination between
architecture and engineering. Neither is
sacrificed at the expense of the other;
each is accorded its due place. To this
consistent agreement between architecture
and engineering the bridge owes its vital
quality, and in this complete and logical
accord lies its import as an outstanding
example of modern development not only
in bridge building but also with reference
to monumental architecture in general. It
aptly demonstrates the possibility of

(2]
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satisfactory reconciliation between the
demands of engineering necessity on the
one hand and the aesthetic claims of
architecture on the other, demands and
claims which too many have been dis-
posed to regard as more or less irrecon-
cilable and only to be adjusted through
some sort of compromise.

The entire agreement between archi-
tecture and engineering marks the
fundamental difference between the Del-
aware River Bridge and other large
bridges of recent construction. In this
case the engineer did not proceed to a
mathematical design of cables, piers and
steel trusses without consideration of the
appearance of the structure, calling in the
architect at the final stage to tack on
whatever amenities he could to mitigate
the brutality of uncompromising struc-
tural tensions and stresses baldly ex-
pressed in unsympathetic materials.
Neither was the architect given carte
blanche to devise a scheme primarily
pleasant to the eye, with subsequent
resort to the engineer whose function was
merely to make possible of stable con-
struction the fancies of the architect’s
brain. From start to finish, at every stage
of planning and construction, each step
was taken only after mature considera-
tion and upon the mutual understanding
and agreement arrived at between archi-
tect and engineer. The process was not
in any sense a case of compromise. It
was a case of sympathetic, intelligent and
tactful collaboration between Ralph Mod-
jeski, the chief engineer, and Paul P.
Cret, the architect, and the public owes
a debt of gratitude to both these gentle-
men in recognition of the salutary prin-
ciple they have jointly exemplified, a
principle embodied in a most impressive
and notable public structure.
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The most striking architectural features
are the two granite anchorages on the
west and east banks of the river. Their
dominating scale and their stern, forceful
contours, viewed from the shore level, are
almost overwhielming. They dwarf into
utter insignificance the docks and marine
warehouses around their base; it is only
by trying to comprehend the dimensions
of their enormous bulk in relation to sur-
rounding objects, the crushing weight of
their truly Cyclopean masonry, and the
size of the units in their wall surface
that one can at all measure and appre-
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is not a whimsical conceit of style sug-
gested by the lines of a Thibetan lam-
asery but a perfectly frank reflection of
structure. The slope of the wall follows
the line of the enormous steel cable-bent
within, whose upper extremity forms a
saddle changing the direction and pull of
the cable from its anchorage to the hori-
zontal plane whence it begins its soaring
curve upward to the top of the main
tower. The anchorage towers are not
devised with a view merely to interest
of composition, or the creation of balance
pleasant to the eye, but they are planned

PLAZA AT WEST APPROACH--DELAWARE RIVER BRIDGE

Paul P. Cret, Architect.

ciate the scale of the whole bridge struc-
ture of which they are merely consistent
and proportionate parts. Some idea of
the mass of these grim “bull-dog” mem-
bers of the composition may be gathered
when it is known that the torus mould-
ing which runs above the base as a belt
course is three feet, two inches in height.
The dressed granite blocks that face the
walls are of corresponding proportions.
The anchorage contours are both full
of interest and convincing to the eye, but
their form is altogether determined with
reference to structural conditions. The
great buttress-like, sweeping batter of the
walls at the river end of each anchorage

Ralph Modjeski, Engineer

to contain stairways and lifts giving
ready communication between the differ-
ent levels, from the grade of the street
all the way to the footwalks lifted high
up above the roadway for wvehicular
traffic. By means of the stairways, lifts
and galleries there is also provision for
passenger transfer between the Frank-
tord elevated railway, which crosses un-
derneath the bridge, and the car lines and
footways on the bridge above.

The anchorages, despite the severe
simplicity and restraint of their design,
display a rich imaginative quality and a
dramatic value that leaves a deep im-
pression on the mind. Perhaps nowhere

[3]
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WEST MAIN TOWER AND SPAN, DELAWARE RIVER BRIDGE

Paul P. Cret, Architect. Ralph Modjeski, Engincer
(From a Drawing by William Hough)
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INTERIOR OF ANCHORAGE, DELAWARE RIVER BRIDGE
Paul P. Cret, Architect. Ralph Modjeski, Engineer
(From a Drawing by Perry M. Duncan)
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EAST ANCHORAGE, DELAWARE RIVER BRIDGE
Paul P. Cret, Architect. Ralph Modjeski, Engineer
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DETAIT. AND BASE OF WEST MAIN TOWER, DELAWARE RI\ ER DBRIDGE
Paul P. Cret, Architect. Ralph Modjeski, Engineer
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SOUTH SIDE OF WEST ANCHORAGE, FROM RIVER LEVEL, DELAWARE RIVER BRIDGE
Paul P. Cret, Architect. Ralph Modjeski, Engineer
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EAST FRONT OF WEST ANCHORAGE, FROM RIVER LEVEL, DELAWARE RIVER BRIDGE
Paul P. Cret, Architect. Ralph Modjeski, Engineer
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DOOR AT BASE OF WEST ANCHORAGE, DELAWARE RIVER BRIDGE
Paul M. Cret, Architect. Ralph Modjeski, Engineer
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Sculptured Cartouche with Seal of Sculptured Cartouche with Seal of State of
amden

New Jersey

Sculptured Cartouche with Seal of Common- Sculptured Cartouche with Seal of
wealth of Pennsylvania Philadelphia
The Architectural Record January, 1927

SCULPTURED CARTOUCHES ON THE ANCHORAGE TOWERS WHICH BEAR THE ARMS OF
PHILADELPHIA, CAMDEN, THE COMMONWEALTH OF PENNSYLVANIA
AND THE STATE OF NEW JERSEY
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1s this peculiarly dramatic force more
keenly felt than inside the anchorage
walls, looking down from the cross-over
gallery, just underneath the floor of the
bridge, where a deep pit yawns between
cliffs of masonry and concrete and the
strands of the cables, spread out fanwise,
are wound over steel “shoes” which, in
turn, are fastened to huge anchors buried
seventy-five feet
down under crush-
ing masses of
granite and cement.
Here, again, the
vast scale of the
structure is brought
forcibly h o m e
when a great lorry
at the bottom of
the pit appears no
more than a child’s
toy and men walk-
ing about look less
than pygmies. A
strange sense of
prodigious static
power pervades the
atmosphere of this
place where the
vital resistance of
the bridge's organ-
ism is as visibly
manifested as it
ever could be. (See
Page 5.)

In the use of
deliberate and con-
scious  ornament,
the architect has
been sparing, but
where  ornament
oceurs it is concen-
trated and full of
purpose. In this
connection especial
mention may be
accorded to the
sculptured arms of
the cities of Philadelphia and Camden, the
Commonwealth of Pennsylvania and the
State of New Jersey which appropriately
adorn the anchorage towers; the bronze
lamps of the anchorage towers ; the grilles

Flag Masts at Bridge Ends, Each One Surmounted
by a Figure of Winged Victory

of fretted granite beneath the anchorage
parapets, the gilded grilles at the tops of
the towers and the metal anchorage
doors; and, finally, the gilded figures of
winged Victory surmounting flag masts
at each end of the bridge and supported
on bases of dignified and convincing de-
sign. It is scarcely necessary to add that
all these features are carefully studied
and placed where
they will give the
most striking em-
phasis.

One other f{fea-
ture of ornament
is particularly note-
worthy. It consists
of four sets of
polychrome tile
medallions that em-
bellish the upper
walls of the Iift
lobbies in the an-
chorage towers at
the footway level
(see frontispiece).
These {four sets,
consisting of nine
medallions ea ch,
very fitly represent
transportation by
land, water and air

and their molifs
are chosen from
historical subjects

such as the “Flying
Machine,” the stage
wagon that began
to run between
Philadelphia and
New York in 1766 ;
the Conestoga
wagon of the early
nineteenth century ;
Peter Cooper and
his locomotive ; the
Santa  Maria, in
which Columbus
reached the New World ; the Constitution,
and the dirigible Shenandoah. It is par-
ticularly noticeable that the design has
been well adapted to vigorous presenta-
tion in the medium selected.

[12)




e KENNETH SAWYER. GOODMAN
MEMORIAL THEATRE, CHICAGO

HOWARD VAN DOREN SHAW, ARCHITECT
@z Anne fee

Howarp Van Dorexy  Suaw  faced
serious problems when he undertook to
design the Kenneth Sawyer Goodman
Memorial Theatre, an addition to Chi-
cago’s Art Institute. The success of the
achievement is noteworthy. Representing,
as it does, one of the last works of the
eminent Chicago architect, this unique
theatre, symbolic in the simplicity and
elegance of Mr. Shaw’s style, is a fitting
climax to an illustrious career.

Grant Park, where the theatre is lo-
cated, is ail made land. Comparatively
few years ago, it was part of Lake
Michigan, and little excavating is re-
quired to strike water. Thus there was
a drainage problem to begin with; a
problem which was aggravated by the
existence of a city ordinance restricting
the height of buildings in that section of
Grant Park to within 15 feet of natural
ground level. Hence the architect had
to build down instead of up. Except for
the entrance the theatre is practically un-
der ground. A simple, ten-foot wall of
Indiana Limestone and a comparatively
small entrance motif of the same ma-
terial, built in simple, classic style, are
all that one sees from the street.

The height demanded in theatre con-
struction for the preferred vertical oper-
ation of curtains and scenery was not
available on account of the imposed
building restrictions. The architect had
to work within the limitations of two
dead-lines, which absolutely precluded a
loft and necessitated the horizontal oper-
ation of stage appurtenances. At that,
it was necessary to build to a depth of
26 feet below ground level. Inasmuch
as the architect could not have height to
work with, he had to have breadth. The
low, horizontal lines which add to the
charm of the theatre were a necessity and
resulted in an unusually large backstage

with an expanse of 165 feet behind the
curtain line. Thus there is ample pro-
vision for the horizontal operation of cur-
tains and scenery and wagon-stages. Lor
the fire curtain, a rolling asbestos curtain
on a steel drum was substituted for the
type 1n general use in this country.

Mr. Shaw was permitted to digress
somewhat from the Chicago ordinances
by reason of the fact that Grant Park
is under the direct jurisdiction of the
South Park Board and does not, strictly
speaking, come under the City of Chicago
building requirements. Such digressions
as were found necessary were made with
precautions equivalent to those required
by the city.* Regarding the exit facilities,
fgr instance, experiments with a full au-
ditorium have shown that the theatre can
be emptied in a minute and a half; this
in spite of the fact that there are con-
tinuous rows of seats, with no front-to-
back aisles. The chief advantage in
building under the South Park Board
Jurisdiction in this instance iay in the fact
that the City ordinances prohibit the
building of public halls below street level.

Ordinary problems, the problems which
are usually the chief concern of a theatre
architect, such as lighting, heating, ven-
tilation, acoustics and the muffling of
outside noises (in this case, the noise of
the Illinois Central Railroad whose
tracks run directly behind the theatre)
became of secondary importance in de-
signing the Goodman Theatre because of
the more vital issues involved, foremost
among which was that of drainage.

Waterproofing the main portion of the
theatre, which is 18 feet below ground
level and gradually slopes down to 2014
feet, was accomplished by first laying a
six-inch thickness of cinders. On top
of this concrete was poured in two four-
inch layers, between which was placed a
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waterproofing membrane of cotton cloth
covered with asphalt. Wooden piles
were driven close together into the earth
to act as a support for the concrete gril-
lage in which steel beams were erected.

ARCHITECTURAL

RECORD.

in sympathy with the late playwright’s
ideas. A professional repertory company
is provided in addition to the student
company. Plays, old and new, are pro-
duced for whatever artistic and dramatic
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Cross-section of the Goodman Memorial Theatre.

That portion of the building which
reaches the greatest depth, 26 feet, and
which provides for the orchestra pit,
stage traps and lighting pit between stage
and cyclorama, has a two-foot thickness
of concrete for walls as well as base.
Extra heavy waterproofing was placed
between the two twelve-inch layers of
concrete.

The Goodman Memorial Theatre, pre-
sented to the Art Institute by Mr. and
Mrs. William O. Goodman of Chicago
in memory of their son, Kenneth Sawyer
Goodman, is a most appropriate memorial
inasmuch as it carries out the ideas and
ideals of the young poet and playwright
whose untimely death, while serving as
a Naval Lieutenant during the war,
brought to a close the career of that
promising young man. The theatre rep-
resents the young dramatist’s ideas of
what a theatre should be. He was in-
terested in every phase of stagecraft; in
producing plays as well as writing them ;
and, as an active member of the Art
Institute, he had for sometime prior to
his death favored the expansion of the
Institute’s school to include a department
for the teaching of dramatic art in all its
branches.

That is just what the Goodman
Memorial Theatre is,—a school to teach
dramatic art; the laboratory of the Art
Institute’s Drama Department, of which
Thomas Wood Stevens is the head. Mr.
Stevens, by the way, as an associate of
young Mr. Goodman’s and as colla-
borator, with him, in the writing of sev-
eral plays, is thoroughly conversant and

merits they possess, rather than because
of any box office attraction. The students
write plays and produce them. They de-
sign, make and paint their scenery. Thev
create their costumes, doing their own
designing, dyeing and sewing.

In lighting and stage accoutrements,
the theatre probably is surpassed by none
in the country. It is one of the few
theatres in existence equipped with a
permanent cyclorama. The limited height

Floor Plan
GOODMAN MEMORIAL THEATRE
Howard Van Doren Shaw, Architect
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Main Entrancee
KENNETH SAWYER GOODMAN MEMORIAL THEATRE, CHICAGO
Howard Van Doren Shaw, Architect

of the auditorium and backstage (in ad-
dition to its desirability in many other re-
spects) caused the use of the cyclorama
for effects of height and distance.

Built on a steel frame, lathed and
plastered, this cyclorama, or sky dome,
is 80 feet in width and curves over the
stage at a height of 25 feet. It is el-
liptical in plan, and has a continuous
lighting trough 5 feet deep and 5 feet
wide, with an opening in the stage 3
feet wide. The curve of the cyclorama,
vertically, for outdoor effects, entirely
overcomes the feeling of lowness. An
effect of a 50 or 60 foot height is ob-
tained inasmuch as it is impossible to
determine where the vertical surface ends
and the horizontal begins. An enormous
proscenium opening 37 feet wide and 19
feet high, enhances this effect.

The cyclorama is lighted entirely from
below in three main sections,—right, left
and center,—and th