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Prerequisites for the effective
use of daylighting in work
space are high ceilings and
high windows. At GSIS, day-
light enters through clere-
stories just below the 11-ft
ceilings. A pair of light shelves,
their top surfaces painted
glossy white, further boosts
daylight penetration (drawing
at left). The outside shelf dou-
bles as a sunshade, and the
inner shelf bounces light 45 ft
into the room. On a clear day
in summer, workers at the
perimeter should get about 40
fc of natural light, while even
those inside should get 20-40
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fc in summer. All desks will-
have task lighting, and zoned
ambient lighting will be manu-
ally switched according to
listed criteria (drawing below
left). Clerical workers will sit at
light-colored desks around the
periphery, while private of-
fices will occupy the center
(lower right).

Oriented to take advan-
tage of favorable air cur-
rents—especially the cool af-
ternoon on-shore breeze —the
V-shaped complex and
notches between office pods
will encourage exterior cooling
and interior air flow.
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Charles Ross photos

ATOP A 12-STORY ATRIUM,
THEY CAST KINETIC RAINBOWS
AND A SENSE OF WONDER
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The Spectrum Building in Denver gets its
name from the prism sculpture at the top of
its atrium by Charles Ross. Rainbows created
by sunlight passing through the prisms stream
down the walls of the courtyard and drift
slowly across the lobby floor. From time to
time bits of spectrum penetrate the glass
walls of the offices overlooking the court, so
that each office has its own rainbow
sequence. Groups of prisms are focused (see
drawing) for different seasons and times of
day to create evolving patterns of color. Ross
used a model to help him determine the
pattern and angular positioning of the prisms.
The 16 prisms are 14 inches on a side, eight
feet long, and are mounted 135 feet above
the floor. The hollow interiors of the acrylic
prisms are filled with a viscous liquid.

“Photographs of the sculpture, unfortu-
nately, are like stills from a movie,” says Ross,
regretfully. “Rather, they give only a frozen
glimpse of a presence that is constantly drift-
ing, changing, evolving.

“After living with this art work, one
notices how the light is orchestrated by con-
ditions of sky and conditions of sunlight.
There are many surprises, moments of per-
sonal recognition. The shadows of a plant
turn colors. An extended hand catches the
spectrum. Stepping into the rainbow, a per-
son reveals its volume. The art gives a sense
of personal connection to the substance of
light. This is the work’s real contribution to
the architectural environment.”

Thomas Obermeier of MCOG Archi-
tects, Denver, designed skylight details to
facilitate installation of Charles Ross’ sculp-
ture. It was commissioned by Donald Todd,
who is an art collector and president of
Constellation Group, the building owner.

z¢

winter solstice
(good to equinox) 11:00—12:15

winter solstice
11:30—12:30

2:00—2:45

140~ 2:45

tice

summer solstice
9:30—10:30
9:10—9:50

Summer sofs;







AN ANSWER §

TO THE ENIGMA
OF FLEXIBILITY
FOR MUSIC
AND THEATER

Communities who find the need for commu-
nity auditoriums more and more often elect
to build a single multipurpose hall—one that
can resolve the diverse wants of their citi-
zens. Russell Johnson, acoustician, theater
designer and member of the New York City
firm Artec Consultants, has assembled a cata-
log of the assorted functions accommodated
by these all-purpose halls: symphony orches-
tra, chamber groups, choral concerts, recitals,
popular music, rock, jazz, country, Western
and folk music, opera, musical comedy, mod-
ern dance, ballet, drama, variety shows,
meetings, assemblies and speeches.

To compose differences in spatial needs,
as well as acoustic demands “‘running the full
gamut from heavy rock to solo recitals on the
lute,” in a phrase of Johnson’s that encom-
passes acoustic extremes, civic groups and
their designers seek infinite flexibility —a
search that, alas, all too often produces the
worst of all possible acoustic worlds. In order
to expand seating capacity without putting
the last rows outside the range of reasonable
sight and hearing, designers of multipurpose
halls frequently shorten the hall and arrange
the back rows in an elongated curve. The
resulting volume is thus fan-shaped in plan
and horn-shaped in section, with a curving
back wall; sound reflections from such
splayed and rounded surfaces are misdi-
rected, eccentric, and sometimes fail to find
the audience altogether.

Kitchener, Ontario, when building its
new multipurpose Centre in the Square for
the performing arts, had the supreme good

68  ARCHITECTURAL RECORD Mid-August 1981

sense to put first things first—to wit, natural
acoustics for music. And the building commit-
tee stuck to its guns through three years of
cost paring.

Architect A. C. Rieder, whose Kitchener
firm Rieder, Hymmen & Lobban has been
involved in the project since 1967, saw it
“shrink in size and grow in time”" as national
and provincial funds were sought. The origi-
nal goal, he reports, was a combined city hall,
convention center, theater and art gallery. By
1978, when the architects received the go-
ahead for working drawings, the complex
included only the theater and the art gallery.
The two buildings and their shared central
lobby cost US$10.9 million.

As the home of the Kitchener-Waterloo
Symphony Orchestra, the theater’s highest
priority was one of the most elusive architec-
tural qualities: good natural acoustics. John-
son’s strategy for producing good acoustics,
especially for “serious’’ music, necessarily
involved the theater’s spatial flexibility. When
the resident orchestra, chamber groups or
recitalists perform here, the plan of the
audience chamber changes from rectangular
to square, its capacity from 1,920 to 1,680
listeners. Most observers agree that 2,000 is
about the maximum number for musical
audiences (1,500 even better), except per-
haps for the large orchestras and loud cli-
maxes characteristic of Wagner and Mahler.
Though many halls exceed that number for
reasons of prospective audience size and
box-office profitability, larger halls tend to
put audiences at a distance and thus over-

Robert E. Fischer photos
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Retractable banners
for sound absorption

Back ceiling shaped
for sound reflection

Movable light bridge
with speakers

Movable panels

to close off fly loft

\

\

Movable canopy
for loudness
and intimacy

_a

Shallow balconies
with shaped faces
and wood soffits

whelm small groups acoustically; technical
sound problems become correspondingly dif-
ficult. (The Kitchener-Waterloo symphony
orchestra, now under the direction of con-
ductor Raffi Armenian, usually fields about 50
musicians, but may add an equal number as
occasion demands.)

Acoustically as important as room size is
the relation of musicians to audience: in halls
designed solely for orchestral performances,
the players sit not within a theatrical stage-
house behind a proscenium but on a platform
lying wholly within the audience chamber. At
Kitchener, the platform consists of two lifts,
operated by screw-jacks and set forward of
the stagehouse. (The lifts, which can be inde-
pendently raised and lowered, are shown on
page 73.)

The shape of the Kitchener hall conforms
in most respects to the general precepts set
by the two halls that are cited by virtually
every musician and critic discussing orchestral
acoustics: Boston Symphony Hall and the
Musikvereinsaal of Vienna. That is to say, the
side walls are hard and straight and not too
far from listeners in the middle of the hall.
Further, the hard, shaped fronts and curved
wood soffits of the balconies add to the
complexity and richness of reflected sound,
while their shallowness (Johnson calls the bal-
conies “shelves”) adds to its intimacy and
prevents the “deadening’’ of sound absorbed
by occupants or simply lost beneath the over-
hangs. The omission of carpets eliminated
another source of sound absorption.

A shaped canopy of timber and fiber-
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glass plastic, which can be raised or lowered
to effect loudness or intimacy, hangs from
the ceiling to reflect sound down to the front
rows of the audience and to the conductor
and musicians. Johnson calls this canopy “the
workhorse of music acoustics.” Beyond
increasing loudness and allowing the musi-
cians to hear one another, it is, he says, “‘the
chief instrument for clarity, intelligibility and
articulation.”

Acoustics at the Kitchener hall also pro-
duce a refinement rare to multipurpose audi-
toriums: an audible decay, music that hangs in
the air after the musicians have stopped.
Johnson's technique for achieving this “‘tail”” is
to provide “‘reverberant chambers” around
the orchestra—in this case a storage room for
the towers, the rear stage and the stage itself.
As Johnson describes the technique, A por-
tion of the acoustic energy from the musi-
cians seated on the forestage trickles back
into the stagehouse through the gaps
between and above the air-castered tower
units, is ‘reverberated’ (there are no sound
absorbing materials back in the lower part of
the stagehouse), and then the reverberated
sound moves back into the audience cham-
ber through the same gaps.”

To make sure that music does not diffuse
backstage or up into the fly loft, movable
towers form a reflective curve behind the
players (see page 73), and operable panels
above the stage proper close off the fly loft.

The acoustic qualities sought by pop and
rock musicians and by actors contravert
absolutely the lively reverberant sound

Orchestra pit,
Bayreuth-style

The key to both acoustic and
spatial flexibility at Kitchener’s
Centre in the Square lies in a
specially designed area that
theater designer Russell John-
son calls the “throat zone.”
The throat zone occupies terri-
tory between the stagehouse
and the audience chamber,
and comprises two large lifts
as well as a pair of generous
side stages. Depending on
whether one or both lifts are
up or down, they may support
orchestra, pit musicians, ac-
tors, or audience seating. The
flexibility promoted by these
throat-zone elements effec-
tively allows a number of dif-
ferent theatrical houses to oc-
cupy one facility.

In the top photograph
opposite, both lifts are fully
raised to support the sympho-
ny orchestra on a jutting plat-
form that lies entirely within
the audience chamber. Four of
the theater’s movable towers
stand on each side stage as
boxes for seating, while eight
others act as sound reflectors
fot the orchestra.

In the bottom photo-
graph, audience seating
(shown in transit) occupies
both lifts to command views
of the stage behind a conven-
tional proscenium. The pro-
scenium arch is created by
black velour masking panels
and pumpkin-colored curtains,
and is capped by the lowered
light bridge. (Other possible
configurations are shown on
page73.)







CENTRE IN THE SQUARE

Vestibule

Lobby

Foyer

Light control,,
Sound control
Orchestra seating
Sound control booth
Lift “A”

NGO UTA W

sought by symphony orchestras and chamber
groups. Both popular musicians and speakers
want acoustically dead space with no rever-
berance whatever in order to maximize clari-
ty. Johnson’s principal strategy for this case
was 18 sound-absorbing fabric “‘banners”
screening the side walls of the audience
chamber and horizontally drawn curtains at
the back. Operating much like window
blinds, the banners, which descend through
narrow slots behind the side balconies, can
be tuned by lengthening or shortening—as
they might be for singers, whose acoustic
requirements fall somewhere between the
two extremes described. For the Centre’s
production of Die Fledermaus, about half of
the fabric was exposed, but performers and
stage crew are still tinkering with the disposi-
tion of acoustic elements in the auditorium.

Electronic sound systems as well as light-
ing are controlled from a console that occu-
pies a cockpit in the center of audience
seating, where the operator can monitor the
effects of his equipment. The sound rein-
forcement system, also designed by Artec
Consultants, comprises a three-way speaker
cluster mounted on a bridge that can be
lowered over the proscenium, as well as
numerous microphones and a sound mixer.
Seats next to the cockpit can be removed if
visiting rock groups, who often travel with
their own sound systems, want space and
access to the house equipment.

In addition to the main auditorium, musi-
cal facilities at Centre in the Square include
The Studio. A separate wing at the back of
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Lift “B”
10 Stage
11 Backstage

< 12 Tower storage
13 Movable towers
14 Freight elevator
15 The Studio

16 Art Gallery

the building, it is intended for chamber per-
formances and small dramatic productions, as
well as for orchestra rehearsals.

The acoustic success of the Centre’s
auditorium has been attested by both musi-
cians and critics. The pianist Lili Kraus, recall-
ing occasions on which either the musician or
the audience was rendered hard of hearing
by faulty acoustics, wrote in a letter about
the Centre that “'a euphony is produced that
one can only regard as the blessing of the
Lord.” And critic John Kraglund, writing in the
Toronto Globe and Mail about the Centre’s
production of Johann Strauss’s Die Fleder-
maus, remarked that sound from the orches-
tra pit “emerged clearly, yet without swamp-
ing the singers on stage,’”” while “vocal music
was also clearly projected, with sufficient
resonance to keep it interesting and verbally
intelligible.”

Kitchener has high hopes that the suc-
cess of its new hall will spread beyond the
200,000-person city to complete a summer
theatrical triangle in Ontario, including Strat-
ford offering Shakespeare and Niagara-on-
the-Lake offering Shaw. Already conductor
Armenian and Kitchener music lovers envis-
age the first Canadian Wagner festival to
feature all four operas in the Ring cycle.

CENTRE IN THE SQUARE, Kitchener, Ontario. Archi-
tect: Rieder, Hymmen & Lobban, Architects. Thea-
ter and acoustics consultant: Artec Consultants, Inc.
Engineers: Walter, Fedy, McCarger, Hachborn
(structural, mechanical/electrical). General contrac-
tor: Ball Brothers, Ltd.

A truly innovative element at
Centre in the Square is an
array of 18 movable “towers”
that contribute greatly to mui-
tipurpose flexibility. The ob-
long towers have three distinct
faces: on one side, a bowed
panel of wood running the full
height to act as a sound reflec-
tor; on the opposite side, a tier
of three box seats reached via
the fixed balconies; on the
outsides, ladders to receive
lighting equipment.

Each of the steel-framed
wood towers, weighing about
14,500 Ib, can be moved on
air casters—four neoprene
doughnuts inflated with com-
pressed air, at 25 psi, injected
through an intake connection
at the base of the tower;
beneath the doughnuts, a fim
of air lubricates movement.
The casters raise the towers
about an inch above the stage
floor, allowing the crew to
arrange them on stage, as in
the sequence shown top right,
or to store them in a room
behind the stage.

Still another device for
theatrical flexibility is a pair of
large lifts between the stage
and the audience chamber.
Raised and lowered on screw-
jacks to varying heights and in
varying combinations, the lifts
can serve as stage, orchestra
pit or audience seating—even
as a runway when the rear lift
is lowered and the front one
raised. When both lifts are
raised, they become either a
platform for the resident sym-
phony orchestra or a large
forestage thrust forward into
the audience chamber. When
lowered, the lifts form orches-
tra pits of various sizes and
locations. Theater designer
Johnson, who has given con-
siderable thought to the quali-
ties and requirements of or-
chestra pits (far too many are
torturously small), has allowed
at Kitchener the possibility of a
Bayreuth-type pit, which for
large opera orchestras seats
some musicians beneath the
stage while giving the conduc-
tor command of both stage
and pit.

The lifts can receive one
or two wagons with seating to
be adjusted to the level of the
auditorium floor. The wagons
are stored beneath the stage
and beneath the auditorium,
and slide out somewhat like
dresser drawers to occupy the
lifts (see bottom right photo
and section on page 70).




Both lifts at stage level as
concert platiorm, with towers
behind for sound reflection

Both lifts lowered for audience
seating, with pianist
on stage in front of towers

Masking creates proscenium
for conventional stage, and
towers add box seats at sides

Towers on side stages become
light stanchions for dramatic
productions on main stage

.

Front lift lowered for orchestra
pit, back lift raised as
forestage for opera productions




IN PITTSBURGH
STEEL-PLATE WALLS
THWART WEATHER

AND REDUCE SWAY
CAUSED BY WIND

Pacing a new upsurge in construction and
revitalization of downtown Pittsburgh, with
the upbeat appellation of Renaissance II, is
the 54-story exposed-steel-clad skyscraper
for Dravo Corporation, which is remarkable
for its engineering design and contextual
appropriateness.

The exterior enclosure of Dravo Tower
works as a stressed-skin tube to limit the
sway of the building from wind. The massing
and texture of Dravo Tower are sympathetic
to historic buildings nearby, such as H.H.
Richardson’s courthouse, as well as more
contemporary neighbors, such as the U.S.
Steel Building. The area, called The Steel Pla-
za, will probably include also a hotel, a con-
dominium, and a smaller office building.

Since the stressed skin resists all lateral
loads, the core columns need take only gravi-
ty loads, which significantly reduces their size,
adding 18 in. of rentable floor space around
the core’s perimeter. Furthermore, spandrel
beams can be smaller and consist of rolled
sections rather than built-up plate.

The stressed-skin, steel-plate exterior
comprises steel-plate panels either V- or %1-
in. thick, that are applied in sections one-bay
wide and three-stories high, with precut
openings for windows. Horizontal joints are
weatherproofed by neoprene seals, and ver-
tical joints are concealed by non-structural
column covers. Windows are frameless, the
glass being supported by H-shaped neoprene
structural gaskets pressed onto the edges of
the window openings.

The building is structurally sound even
without the stressed skin, explains engineer
Richard Tomasetti, because lateral loads on
the primary structure (i.e., columns and
beams) are well within code limits. The steel
skin, therefore, can be exposed without any
fire protection.

=
5
E
[
&
O
@
3
Q
=
)

DRAVO TOWER, Pittsburgh. Owner and develop-
er: USS Realty Development Division of United
States Steel Corporation. Architect: Welton Becket
Associates—director New York City office: Henry
Brennan; project designer: David W. Beer; project
director: Frank LaSusa. Engineer (structural): Lev
Zetlin Associates, Inc. —principal-in-charge: Richard
L. Tomasetti; project manager: Abraham Gutman;
project engineer: Len Joseph, senior associate: I.
Paul Lew. Engineer (mechanical): Lehr Associates.
Curtain wall consultant: L. J. Heitmann, Jr. General
contractor: Turner Construction Company. Steel
fabricators: USS Fabrication Division (frame); Calu-
met Steel (panels); steel erector: American Bridge
Division.

74  ARCHITECTURAL RECORD Mid-August 1981




-

A e 4 ¥
v V%

HIGH MID-RISE

|

Retall |

Retail *

@:3 -

Retail

;\* » J
e Retalil Retail

SR

GRANT STREET

H |

Jl_ “ r‘ Retail |

i 'l‘l‘l
R i

i

i
il
e
R AR
it

|

S~ 2 .

- - - - - N
w—— o m— w———

g

' wmy=

T I I LRI

C——— =

===
T I Ir>

‘ z
ERENEEEN

- — — — —— — —
- . - - -
———— — — — — o— -

! B
P N
o

d



interior

Efficiency is achieved in both
structural design and con-
struction. Columns can be
more widely spaced in the
core since they take only grav-
ity load, not wind. Floor beams
are skewed to brace interior
columns against buckling. The
octagonal floor plan and jut-
ting corners give eight rectan-
gular corner offices. The col-
umn-beam framing will be
erected as two-story-high, 10-
ft wide trees. The stressed-skin
facade panels will be erected
as one-bay wide by three-sto-
ry-high units. To minimize ef-
fect of column shortening on
the panel, the engineers clev-
erly supported them only at
center brackets, and used tie-

backs to prevent tipping out.
i
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column cover

Connection types:

C—column-cover studs
F—fin bolts
I—intermediate spandrel
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J—joint-level spandrel boits

P—panel to panel bolts
T—tieback bolts
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v

long face

column “tree” in
two-story tiers—s

1ft 0% in.

[ steel plate

steel deck ribs

washers

neoprene seal

shims

+ comp. filler

Lﬁ%ﬁ =

cont. neoprene

connection to
spandrel beam

A
T
b— spacer plate
6-in. hand hole

<——4-in. stiffener
beyond

slotted holes|

e

where req'd for
access

The structural engineers
helped develop waterproof-
ing details. They had to be
closely involved because
building movement caused by
dead and live load and tem-
perature is intimately related
to waterproofing integrity. Ho-
rizontal joints (above) are pro-
tected by a continuous neo-
prene seal between the back
of the panel and a channel.
Vertical joints are protected
by a non-structural column
cover (below) that hangs from
a column-mounted bracket.
Movement of horizontal joints
caused by dead load, live
load, wind and temperature is
predicted to be % in.
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hor. stiff. plates Y Al
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TYPICAL WINDOW SECTION

N

To minimize stress concentra-
tions in the panels, the engi-
neers curved the corners of
the window openings. But the
architects wanted to use rect-
angular lights of glass to avoid
cost premiums. The engineers
ingeniously solved the conun-
drum by bulging the corners
slightly, which allowed the zip-
per gaskets to be rectangular
and still have sufficient bite on
the edge of the panel at the
openings.

The panels develop shear
stresses in resisting lateral wind
loads, and distort as shown in
the drawing, upper right (dis-
tortions exaggerated). The
shear stresses are highest at
corners of the window open-
ings. The drawing, lower right,
shows contours of shear stress
for a 100 kip lateral load on a
e-in. panel. The stresses get
higher for ascending letters of
the alphabet. Shears are trans-
ferred from panel to panel
horizontally and vertically, and
are transferred to perimeter
columns at the ends of each
group of panels.

Cost of the wall was only
$28 per sq ft for wall panels,
windows, gaskets and column
covers.

Analysis by the engineers
showed that only 40 per cent
of the openings needed to be
reinforced with angles, which
saved about $1: million.

The panels are to be col-
ored one shade of tan and the
column covers another shade.
The coating system includes:
1) zinc chromate primer, 2)
epoxy coating, and 3) polyure-
thane finish coat.
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“This is very much a Chicago building, one in
the tradition of the Chicago School,” proudly
says Dr. Fazlur Khan of SOM. “The inherent
character of the structure is expressed, just as
the columns and beams of the early 1900s
buildings in the Loop are expressed clearly,
while the windows are infill.”” The 58-story
Onterie Center (the name comes from the
intersecting streets, Ontario and Erie at the
site) also is a Chicago building in the more
recent context of SOM’s skyscrapers, notably
John Hancock Center and Sears Tower. It
takes structural innovations from each: the
cross-bracing of John Hancock, but the more
closely spaced columns of Sears. Diagonals,
columns and spandrels are designed to act
together distinctly. All three buildings are
structural tubes, with all wind load being
resisted by the exterior framing, none by the
inside core.
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Unlike the other two, the frame for | " %W -_' [ » FIETH FLOOR
Onterie Center is concrete; principally be- l (B Fan m% %E’ ! }”HHE.]
cause the tower is entirely apartment space. 1 - ) .
In a concrete tube, the columns can be much
closer than in a steel tube. Joints in steel
frames have a high premium cost so they are :
put as far apart as possible. With concrete,
the situation is the reverse. Concrete columns
are put as closely together as possible so that ,
mullions and curtain wall can be eliminated, ,
and the only infill is windows. Furthermore,
the columns can be smaller and not intrude
on interior space.

Another difference between Onterie ; %
i i ; —‘—ﬁ "

APARTMENT FLOOR

Center and John Hancock is that the diago- : n
nals are created by filling the space between f ]
columns and spandrels with concrete in a '
diagonal grid pattern. While diagonal braces
could have been put through the concrete
tube leaving little triangular windows be- ; |
tween columns and beams, this would have ‘
been too expensive to build. No matter, the ,j r-
diagonal still invisibly goes through the check- P
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erboard, and the building construction-wise is i
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The esthetic implications of|
the diagonal bracing scheme
are explored in the study
sketches at left. The building
works as a tube in resisting
wind load and consists of
essentially two “‘channels’” in
the tower portion, with legs
facing each other (refer to
apartment floor plan two
pages earlier). The building
does not work as a complete
tube because of the indented
sections in the center with
more widely spaced columns.
The building will be 58 stories
as indicated in the upper
drawings, though the resolu-
tion of the diagonal at the base
of a more recent design is
slightly different on front and
back elevations, the brace for
the first six stories being simply
one diagonal coming down to
the corner at ground level.

The column spacings, and
therefore window widths,
have been varied so that a
through-the-wall air condition-
er can be installed in every
apartment room. The width of
the diagonal panels varies as
well, but because of the visual
strength of the pattern, this
will be unnoticeable.

The 915,000 sq ft of the
total building divide into five
distinct rentable areas: On the
ground floor of the tower and
connecting low-rise building
are 20,000 sq ft of commercial
space. Parking for 404 cars
occupies the basement and
four floors above the lobby.
Floors six through 10 of the
tapering base have 100,000 sq
ft of rentable office space.
Because of numerous medical
facilities in the neighborhood,
the auxiliary building will offer
medical rental space. The 46-
story apartment tower begins
at the sky lobby on the 13th
floor. The apartment tower
contains 594 apartments in
studio, one-, two- and three-
bedroom units.

The structure is a diagonal-
ized framed tube in concrete.
In some ways it is a concrete
version of the John Hancock
Center, although the latter is a
diagonalized truss tube. In a
concrete building the joint has
to be kept as simple as possi-
ble because it is built in the
field. If only a diagonal strut
had been used rather than a
filled-in panel, the joint would
have had to be quite compli-
cated. With the solid panel,
the forces have alternate
routes to “'seep” into the col-
umn and the spandrel—a lot
of redistribution of forces
takes place that makes the
joint easier in terms of
stresses.
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ROUND TABLE

The first, and the central, question asked the
Round Table was this: Do architects, and
especially the young architects just entering
the profession, have sufficient awareness,
sufficient knowledge, sufficient understand-
ing of the engineering disciplines that are so
integral a part of architecture? And if not,
how do you create that awareness; the
understanding by architects of what they
know, what they don’t know, and where to
turn for help?

Structural engineer (and former dean of
the Yale School of Architecture) Herman Spie-
gel: “The question is the same about all
architects, young and old. As a teacher | find
that a certain number of students are and
want to be aware of the engineering inputs
to architecture—they want to know, they
want as much technical back-up to their ar-
chitectural studies as they can possibly get.

“You have to concentrate on the ones
who don’t particularly care: the ones who
don't feel the urge, the tug, to pursue techni-
cal disciplines; the ones really more interested
in conceptual design, in esthetics, in history,
in theory—all of course very important and
valid subjects. The challenge for the teacher
is to get these people interested. One way to
do that is to point out the reasons they
should be concerned. If the structural engi-
neering accounts for 20 to 30 per cent of a
building, it will have profound influences on
the design, the esthetics, the manipulation of
all the resources to make the most beautiful
project. We try to show why they should get
into the technical areas to meet their own
needs, not any needs of mine or any other
teacher.

“At Yale, we have three required struc-
tural engineering semsters and three
elective—and we can tell how we're doing
by the number of students who choose the
electives.”

Added Gifford Albright, head of the
Department of Architectural Engineering at
Penn State: “‘Many students tend to shy away
from the engineering disciplines out of a
concern that they are not as capable of

The engineering
education of the
architect: how
much does the
architect really
need to know?

A group of 16 architects, engineers,
academics, and leaders of the profes-
sional societies gathered in June to
discuss this question. The Round
Table, moderated by RecOrRD editor
Walter Wagner and senior editor
Robert Fischer, discussed not just the
training of young architects, but their
attitudes towards engineering study.
It covered the different teaching
roles and different attitudes of small
firms and large firms; wondered
about the impact on “need to know”
of the growing computer technolo-
gy. It discussed curricula in the
schools and intern development, and
how teaching might be changed. The
Round Table talked about the effect
of changing design philosophies—
but ended on the note that, regard-
less of individual skills and attitudes,
it’s really all one whole thing called
architecture.

John Ashworth photos

solving problems of that nature —like all of us,
they try to do the things they do best, the
things they are happiest doing. I am also
concerned that because of our increasing
capabilities in computer-aided design and
analysis, the young architect may fall back on
the idea that all he has to do is press a button
on a black box and get an answer. | have
been one of the very early advocates of
computer use in architecture—but that isn’t
the way to look at the total picture.

“Encouragingly, | think there has been a
much increased awareness of the engineering
disciplines among young architects because
of our concerns in energy conservation—not
just design concerns, technical concerns, but
the broad concerns of the general public.”

Architect and engineer Karl Justin argued
that for the student to become enthusiastic
about engineering disciplines, the teachers
and the school must be enthusiastic: “The
teachers have to believe; and there is a wide
divergence among the academicians in that
area. Different schools take different ap-
proaches, put different emphases on engi-
neering study. Some teach around the latest
hot-shot technology; others emphasize the
basic physical principles, which set the stu-
dent up for long-term learning.”

In any event, Karl Justin added, it is
critical to make the necessary engineering
information accessible: “One of the main
reasons that we can't all know more about
more things is that the material isn't properly
abstracted. We make it hard—as soon as we
find a specialty, any branch of engineering,
for example, we immediately develop an
impenetrable jargon, and then we start a
society, and then everything turns inward and
the shell gets harder and harder so it is
difficult for a full-grown practitioner to pene-
trate through to what he needs to know. Too
many youngsters just bounce off the shell
without penetrating at all.

"It doesn’t have to be that way. One of
my best engineering-education experiences
was reading with my son those little books
like ‘“The First Book of Water’ and ‘The First
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Book of Electricity’—I think maybe they did
more to put really basic engineering in per-
spective for me then a lot of my college
courses. . .."”

Architect Jim Foley, who not long ago
headed the National Architectural Accrediting
Board, which accredits architectural schools:
“At a visit not long ago to one of the lvy
League schools | thought it would be nice to
have lunch with the dean of architecture and
the dean of engineering. They thought it was
a fine idea, because they had never really met
and had a good conversation. The dean of
engineering asked: ‘What do you fellows do
there all night? | see the lights on, and often
wondered what goes on in your place ...’

“But | see the students demanding that
they be taught more and more about more
and more. At Ohio State, where | am on the
Advisory Committee, they are considering a
much more ambitious engineering program in
the school of architecture, because so many
students have asked for it.

“It's a problem of communication. [ have
always looked on the education of the archi-
tect as a pyramid: he ought to have a broad
knowledge of a big base of things, he ought
to have to good understanding of a good-
sized segment of that pyramid, and he ought
to have some particular skill at the peak.
That’s the charge to the universities.”

Architect Bill Conklin related engineering
disciplines to the beauty of design, and
argued it should be taught that way: "It
seems to me that the relationship between
engineering and architectural disciplines is
becoming more complicated. For one thing,
architecture is really moving in very pluralistic
ways, and certainly part of the current
thought in architecture is very anti-technolo-
gy. Many of our leading thinkers and most
influential architects today are not at all con-
cerned with engineering, but rather with
architecture as art, with elements of historic
recall, with expressing very different ideas
than those of the Modern Movement.

“Many of the forms of Modern Architec-
ture evolved from new views about structure
and engineering. Today, with that whole
package of design called into question—and
no longer central in the searching eye of
many young architects—we really have to
establish quite a new definition of the rela-
tionship between the engineering aspects of
buildings and the visual aspects.

“I think that, in our teaching, we need to
emphasize engineering less as a necessity,
and more as part of the beauty of building
design; emphasize equally with the impor-
tance of function the elegance of the engi-
neering problems that are part and parcel of
architecture.”

Tyrone Pike, an architectural graduate
now with the Tishman Research Corporation,
reminded the Round Table of the great varia-
tion in the skill levels of today’s architecture
students: A school can have a great curricu-
lum; but that curriculum has to assume a
certain base knowledge—which some stu-
dents have and some do not. You can be
trying to instruct a class on the design of solar
shading devices, and ask them to calculate

Gifford Albright
head, department of
architectural engineering
The Pennsylvania State University

St ~ b
Samuel T. Balen, FAIA
executive director
National Council of
Architectural Registration Boards
Washington, D.C.

Robert Cioppa, AIA
Kohn Pedersen Fox Associates
New York City

the penetration of light. Then you find that
half the class needs three weeks of remedial
work in trigonometry.”’

And architect Yann Weymouth of
Redroof Design reinforced Bill Conklin’s con-
cern about “‘Post-Modern” influence: “The
work of the students that | see in job inter-
views or at juries is just not builderly. They
couldn’t care less about how to build things.

“To me, and of course to many archi-
tects, engineering and design are one thing—
the way you put it together and way it
performs and the way it looks.”

Engineer Richard Masters argued simply
that the architect must learn: 'l have worked
with architects for many years, and the more |
work with them the more | understand the
terrible responsibilities they have. An archi-
tect needs to be trained almost as you train a
doctor in medicine—because there are so
many and such inter related things to learn
and work with.

" just can’t understand how anyone can
think about training an architect without
instilling in him the necessity of learning the
basics. The design talent probably can’t be
taught, is usually built-in; but the engineering
disciplines can and must be learned. | believe
that the architect should be trained to think
of himself as the master builder, in terms of
being the one person who understands the
project as a whole and takes responsibility for
it. While it is impossible to expect any profes-
sional to know everything about all the parts
and every detail, at the least he should be
aware that they exist, be aware of what he
really doesn’t know. It is the person who
doesn’t recognize what he doesn’t know
who is dangerous.”

Architect Michael Greenberg, director of
specifications and research at Haines Lund-
berg Waehler, believes that technical disci-
plines would be better learned if they were
taught very differently: “'I think architects
should teach engineering subjects to architec-
tural students. They would not just teach
how to design a column, but show how that
column will affect the architectural design. A
plumber can teach you how to plumb, but
not how the plumbing system will affect the
other systems and the over-all design. When |
was studying law at night school, the teacher
came in and opened his briefcase and said,
‘Remember what we were talking about last
week? Well, | was in court today and here’s
how it worked out in my case.” That’s better,
that’s livelier, than reading it out of a book.
Suppose an architect of reputation brought
to his students his first preliminary sketches—
and then showed step-by-step the impact
that all of the engineering disciplines had on
the design to make the building work. That
would be memorable.”

And, added specifications expert Green-
berg: “There are courses in the engineering
disciplines and in materials and in methods of
construction—but I'm not aware of courses
in products. And we need them. For example,
what products are affected by the structural
design of a building? You need to know
before you can figure roofing expansion
joints. What products are affected by the
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mechanical aspects of a design? Or affected
by environment? We just finished a large
project where, because of air-pollution con-
siderations from a site three miles away, we
had to change the exterior cladding, and
because of that make structural. changes.

“Similarly, a full course on codes is
essential—not just code technology, but the
impact on design of local codes.”

Dr. Donald Greenberg, who is director
of the program of computer graphics at Cor-
nell, and who teaches structural engineering
at both the architecture and the engineering
schools, sees the same dichotomy in schools
as in practice: “‘Architecture is really a frag-
mented profession. Architects work with
consultants who are in a separate firm, do
separate work, and who all have to be coor-
dinated. To a large degree, even if we try
constantly to communicate, we are acting
independently.

“The schools are set up the same way.
We teach in a fragmented way, even within
the school. It is easier to teach concepts in
isolation—but it may not be the best way.
We should be dealing in the schools with the
fact that architectural design is a synthesis.”’

Sam Balen, executive director of the
NCARB, sounded an alarm based on the his-
tory of the licensing exam: 'l think one of the
quickest ways for us (or for a young architect)
to understand how much we don’t know
about the engineering disciplines is the licens-
ing exam. Young graduates fail the new
examination in great numbers, believe me.
And most older architects remember the old
seven-part examination—where the score on
structures was almost always the lowest of all
seven parts. A lot of us repeated that part of
the examination several times.”

Last year only 26 per cent of candidates
passed the design test, though this may not
be a meaningful figure because “‘we had an
awful lot of young people taking the exam as
an educational experience—to learn what it
was like.”” Asked if NCARB was sure that “it
wasn’t a lousy exam,”” Balen replied that “we
think it is a fair exam, and we evaluate our
grading process pretty carefully. In studying
10,000 exams last year, and perhaps 12,500
this year, we find that on many test submis-
sions the structure isn’t quite evident; the
mechanical systems are merely noted, and
vaguely at that; there is no concept of how
the building is to be heated or cooled; and
there’s not much there about lighting.

“And remember that the exam is being
taken not by the just-graduated, but by
interns who have a number of years in
firms.

“"Some of the knowledge these students
need has to come from the schools, but more
has to come from the profession. The profes-
sion has a responsibility to train young archi-
tects—and in that regard, | would like to urge
support of the Intern Development Program
being developed by NCARB and AIA. | think
this kind of structured training during the
internship period is very, very important—
and | think our examination results make that
point well.”

Architect Ray Stainback of Thompson

William J. Conklin, FAIA
Conklin & Rossant Architects
New York City

James J. Foley, FAIA
Architect
Columbus, Ohio

Ventulett Stainback, and recent head of an
AlA Task Force on the Intern Development
Program, spoke of seeing some of the same
weaknesses—in students and in schools: “'Be-
ing in Atlanta on Interstate 75, we see a lot of
students and their portfolios. They drop in on
their way South during spring break. The
range of skill and apparent basic knowledge is
very wide. I'm disturbed by this range. May-
be we’re accrediting schools we shouldn't.
Maybe the schools aren’t rejecting enough
students. Maybe we’re keeping too many
faculties going.

“The best of the students from any
school will do fine. But | am concerned about
some of the others. We need young people
who are not just designers—but who know
the basics. Because that young architect will
soon come up against a developer-client who
wants to know —right away —'What do you
think the pounds per square foot of this
structure will be, or the watts on this electri-
cal system; or the Btus per square foot of
energy....”

Ehrman Mitchell of Mitchell/Giurgola
(and former AIA president) argued that the
profession has the major responsibility for
teaching engineering disciplines: 'l don’t think
the architectural schools have enough time to
make people vocationally proficient. In
school, the student can learn only the begin-
nings, how to make the search and improve
on the search for good design. They need to
understand the importance of the engineer-
ing disciplines—but they don’t have time to
become engineers. The schools cannot edu-
cate to any depth in the engineering area.
The profession must do that.”

Herman Spiegel sounded a strong posi-
tive note: “'Regardless of what any or all of us
do, the good students really know what they
need. They don't listen to us as much as we
like to think. They take the best they can get
from us and reject the worst that they get
from us. ... Students have to accept—and
do accept—a lot of responsibility for them-
selves. They know they can’t blame it all on
Mom and Pop and Teacher; and we can't
screw them up or make them great. There is
a very strong undercurrent, in spite of the
anti-technology that’s currently making the
rounds, of students who want to know how
to put a building together and who are into
engineering and want more of it. . . .”

The Round Table debated whether the
small firms had the same “engineering
involvement” as large firms—

and concluded that they did

The debate began when Jim Scheeler, group
executive for program and services manage-
ment at AIA headquarters, wondered about
the learning experience available for interns in
small firms compared with large. He cited an
annual AIA survey of firms in which an AIA
member has an ownership interest. The AlA
calculates that there are 10,600 such firms,
and, reported Scheeler: “‘Seventy-seven per
cent employ nine or fewer people, and given
ratios of non-registered technical-support
personnel, you are probably talking about 77
per cent of the firms having four or fewer
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irchitects. Some 16 per cent are in the range
>f 10 to 24 employees. Those firms employ-
ng more than 25 are only six to seven per
cent of the total, and of those only one per
cent employ more than 100.”

Large-firm architect Michael Greenberg
asked: “‘Are all these smaller firms as con-
cerned, as aware, of the engineering con-
cerns we're talking about as the larger firms? |
doubt it. For one thing, such firms tend to
have a single entrepreneurial attitude, where-
as large firms have input from several entre-
preneurs running the firm who have different
nterests. The structure of the firm has to be
less broad.”

“| couldn’t disagree more. | don't find it
that way at all,”” said Herman Spiegel. “'l don’t
think you have been west of Pittsburgh,” said
Ohio architect Jim Foley. “Or east,” said
Spiegel. “As a structural engineer, | deal with
the less-than-nine firms and | deal with the
giant one per cent, and | honestly don’t find a
difference. | find most of the small firms very,
very concerned with technical matters, just as
the large firms are. And there are some firms
in both size categories that don’t pay any
attention at all to engineering. It all depends
on the individual people, not on the size of
the firm.”

Ray Stainback concurred: “In Georgia,
we have a tremendous number of small prac-
tices, and | find that they are necessarily more
involved in the technical aspects because the
principals are closer to the hot breath of the
client. They don’t have anyone to turn to, as
we do in our firm, because they are out in the
small communities where the best consultant
engineer may be 200 miles away.

“| had the good luck to get a project in a
Western state this year, and the bad luck to
find that my NCARB certificate was obtained
before the seismic portion of the exam was
required. The preponderance of the other
candidates taking the seismic exam with me
were small practitioners who were going to
be engineering the structures they were
going to design. . .."”

Architect Bill Conklin returned to his con-
cerns over the attitude toward engineering
and technology held by those moving away
from the functionalism of “*Modern Architec-
ture”: "'l think the relationship between archi-
tecture and engineering is determined not by
the size of the firm or, as a matter of fact, by
individuals and clients—but by something
broader: the design theory that is held by the
profession at a given time. | think of the late
John Dinkeloo, who for a long time repre-
sented a beautiful integration of architecture
and engineering with his development of mir-
ror glass and gasketing and weathering steel,
his engineering solutions to architectural
design problems. He represented, | think, a
design theory based on the totality of con-
cerns of the architect perfectly integrating
architecture, integrating engineering and visu-
al form.

“'But we should realize,” Conklin argued,
“that there are many who feel otherwise
today about the relationship of the two
fields—who don’t see as the goal the integra-
tion of architecture and engineering, but the

; e

Myron Goldsmith, FAIA
consulting partner
Skidmore, Owings & Merrill
Chicago

Dr. Donald P. Greenberg
director, program of
computer graphics
Cornell University
Ithaca, N.Y.

Michael Greenberg, AIA
Haines Lundberg Waehler
New York City

communication of design ideas and images.
And in that case engineering has a different
role. If we change the way we think about
design, it is going to change our traditional
way of thinking about the relationship
between architecture and engineering.”’

Myron Goldsmith, while not disagreeing
that we should be observing and “listening”’
to the Post-Modernists, argued that 'l think
the current movement, which seems to turn
its back on engineering and, if you will, the
rational side of architecture, cannot really
make a very deep impression. Ninety-nine
per cent of the work that is going on does try
for efficient structures, for mechanical sys-
tems that work.

“In any event, | think that there must be
a strong technical education of the archi-
tect—and luckily the architect has a couple of
chances to learn. No matter what the school
teaches, part of his education is, of course,
the experience during internship—and it is
not going to take him long to find out the
importance of the engineering disciplines.
When some of his most beloved ideas get
shot down because they are too expensive to
build, when that lovely long span proves
prohibitive, when he gets into a technical
problem by trying some new material —he is
going to discover the importance of engi-
neering disciplines whether he wants to or
not. They soon find out where the limits are,
and they soon find out where to turn for help
when they need it.”

Tyrone Pike reinforced the idea that

energy conservation—and especially
renewed interest in daylighting — will tend
to force stronger integration of engineering
He did so in response to a comment from
senior editor Bob Fischer, who said he “‘was
really impressed with solar and daylighting
designs | have seen recently on the West
Coast—done by young people who seem to
have very sophisticated analyses and design
approaches well under control.”

Said Pike: “Energy-conservation efforts,
again especially daylighting analysis, force
you back to the reality of understanding
spaces as a whole, how light influences the
space. We've talked about integrating struc-
ture and mechanicals with the form of a
building—but in dealing with daylighting you
must think not just about integrating the tech-
nical aspects, about engineering the lighting
system to work with daylighting, but with
integrating the feeling of the space you want.
These issues bring a far more holistic view of
architecture back into the design process.

“More and more architects who have
long ignored the realities of solar loading on
building, and who depended totally on
mechanical heating and cooling and electric
light, are reconsidering the micro-architecture
of window design, the possible solar controls
outside and in, as an integral part of both
engineering and architectural design. The
architect has to start lighting design not from
an electrical-engineering point of view, but
from the point of photometrics and the vari-
ous light sources outside the building. That
offers a great opportunity for a return
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towards the master builder relationship
between the architect and his design.”

Will computers and other sophisticated
tools change the architect’s need for
engineering expertise? Sure it will . . .

Said Don Greenberg of Cornell’s Program of
Computer Graphics: “Computer technology
has outpaced our ability to use it. The major
problem is no longer the cost, or the power
of what these machines can do, but how to
use it. Other industries are able to make more
effective use of the computer than we do,
not because their problems are more or less
difficult, but because the computer designers
and experts do not understand the mentality
or the intentions or the objectives of the
architect. This is an emotional issue for me
because | was educated as an architect, am
still deeply involved with architectural design,
and dream that someday we will teach design
using not a pencil and yellow trace, but
something that looks like a pencil except that
it has a cord attached to it and makes marks
on a cathode-ray tube.

“Suppose as a teacher | could ask my
students for the design of a house, with a
given square footage and given budget. |
would, of course, require skillful plans and
elevation drawings. But | would also want to
see how it would look from any angle as |
walked around the house. | would like a
complete structural analysis. | would like its
energy bill if it were built in, say, Ithaca, New
York. | would like a complete cost analysis. |
might throw in a complete solar-energy and
daylight analysis. And | would like it all turned
in to me in two weeks.

“Well, | can do that now.

“'As more and more simplified and sensi-
tive computer programs become available, |
foresee that the small firm we’ve been talking
about will be able to do all the things that
large firms can do. Those 77 per cent of firms
will be able to take on large buildings and do
the structural analyses and the thermal analy-
ses and the daylighting analyses. We might
see a change in the distribution of the sizes of
offices because of the new capabilities of the
smaller firm. And we could see changes in the
administration of architectural firms, even the
definition of what an architect is, as computer
experts become principals in architectural
firms or architects become computer experts.
And don’t forget that—unlike most of us—
our children understand and are comfortable
with these computers. . . .”

Tyrone Pike strongly supported the argu-
ment for greater use of computer technology
in design: 'l am young enough to be com-
pletely comfortable with computers, not the
least bit worried that the world will blow up
when | start playing with the terminal. Those
of us who grew up with computers have the
great advantage that we are at ease with
computer technology and the flow of infor-
mation back and forth. Talking with the com-
puter is second nature.

“Nonetheless, it is true that many of the
computer programs used by experienced
experts are not yet readily accessible to the
average architect. The programs used for a

45 Y
J. Karl Justin
Justin Architects
New York City

Richard E. Masters
Jaros, Baum & Bolles
consulting engineers
New York City

Ehrman B. Mitchell, Jr., FAIA
Mitchell/Giurgola Architects
Philadelphia

lot of structural engineering and mechanica
design and energy analysis are ‘hostile,” are
very hard programs. | feel that for the use of
the computer to grow in the building indus-
try, and perhaps particularly among archi-
tects, the programs have to be soft, very
graphic, with a minimum of those reams of
numbers and columns. So we have been
working with small micro-computers, and
have been able to develop software that lets
us make, for example, an energy analysis,
come up with very fast iterative results, and
present those results graphically—in terms
every architect can understand. Specifically, |
am talking about taking the 50 or so parame-
ters that describe the energy performance of
a building, putting them into a computer that
costs you less than $5000 and sits right next
to your drafting board, and getting the
answer in both numerical and graphic form
within nine seconds! With great ease, you can
change one or more of the parameters, and
get an estimate of the sensitivity of various
design variables. And that is the issue that is
so important in integrating these technologies
into design—the ability to explore more vari-
ables with ease and in a very short time.

“This is all available now—with a $5000
investment that will pay back its usage in
three or four months. And of course it is all
directly relevant to our question of the engi-
neering education—the engineering ability —
of architects, young or old.”

Engineer Richard Masters agreed that “it
is important to be grounded in the use of
these computer tools.”” But he sounded three
concerns:

“Just as there is a concern that the archi-
tect will lose part of his function to the
technician, the corollary must be guarded
against: the architect should not try, given
these new computer capabilities, to go
beyond his capability and training. There is so
much to know in any of the disciplines that
affect design that it takes almost a lifetime to
develop the judgment that comes with true
expertise. Computer programs do not offer
judgment—only answers, if you ask the right
questions.

“'Second: | would caution against becom-
ing over-enamored with this technology. We
have a tendency to make things too compli-
cated. For example, a computer-run energy-
management system is fine for a large and
complex building, but I would be hard
pressed to justify one in a well-designed little
100,000-square-foot building.

“Third: | firmly believe that before you
begin to work with computers, you have to
understand how to use the slide rule, and
how to do things longhand. Any architect or
engineer should really know the answer in
broad terms before he even attempts to
solve the problem—and that comes only
after good training and good experience.
Even with the new computer capabilities, you
have to pay your dues.”

Architect Jim Foley called it “‘the Fiedler
Syndrome’’: “Arthur couldn’t play the first
violin, but he knew enough about it so that
when it was played badly, he threw the guy
out, and when it was played beautifully, he
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patted him on the head. If the architect is to
orchestrate the building process, he has to
have enough Fiedler Syndrome to know
when the mechanicals are right, the structur-
als are right. . . .”

If the architect is to orchestrate the
process, be the generalist, how do

you train the generalist?

“There are a lot of different views on that,”
said Karl Justin. 'l have my own, which is that
you train him by making him an expert in at
least three fields—that gives him perspective.
If you train a person just to be a generalist,
you wind up with someone who is really not
first-rate at anything, and you wind up with
second-raters managing first-raters—and you
run yourself up a tree that way.”

Tyrone Pike disagreed: *'l think you could
be second-rate at five different things, but
because you know how to look at five things,
you are first-rate at managing the process.
You can say, 'l can’t make any ESI calcula-
tions, but | remember lighting designs that
came in at 1.6 watts a square foot. How
come you're at 2.5, expert consultant?” "’

Engineer Herman Spiegel: “l disagree
with both points of view. | don’t think by
being a good manager you will necessarily be
a good architect. To be a good architect you
have to understand that it’s an art, that it’s an
intellectual pursuit, and that you sure better
be good in that.

“Besides, if you are going to be an
expert in anything, you better devote your
life to it. If you spend two-thirds of your time
on something else, you're not going to be as
expert a structural engineer as | am—because
that’s all 1 do.”

Said Architect Ehrman Mitchell: I think
that in practice what the generalist must be
expert in is taking a broad view of things,
continuing to search, taking on many many
challenges. | don’t think the architect need be
an expert in any one of those disciplines or
problems—but he has to know and use the
pool of resources, the consultant expertise,
that can be brought together to make the
most of the architect’s vision and abili-
ty....”

Bill Conklin started a train of thought by
reporting a lunch-table suggestion “which 1
deny being the author of: Is it possible that
architects should just be excellent architects,
and engineers just be excellent engineers, so
that when each did his job beautifully there
would be no need for a generalist?”’

Said AlA’s Jim Scheeler: “That is a very
interesting point and leads to this question: Is
it possible for the building-design profession-
als to come to any kind of real agreement on
a standard of skill and care? One of the
problems we had in developing our new
professional development program in energy
conservation was trying to define what the
required knowledge base should be. We
were trying to define what anyone who uses
the title architect should know about energy
in the design process. Maybe we could in fact
establish standards of knowledge and care
which would include all of the disciplines of
design; maybe we can define what anyone

Tyrone Pike
Tishman Research Corporation
New York City

James A. Scheeler, FAIA
group executive
program and services management
American Institute of Architects
Washington, D.C.

Herman Spiegel
Spiegel & Zamecnik, Inc.
consulting engineers
New Haven, Conn.

who uses the title engineer or the title archi-
tect should have as a scope of understanding.
The capacity of any individual to artistically
express this knowledge is of course a differ-
ent matter. . . .”

Question to the architects at the

Round Table: How would you change

the education of architects?

Would you change the balance of time spent
in school on design as opposed to engineer-
ing disciplines? Do you wish students knew
more about handling working drawings and
specifications?

Bob Cioppa of Kohn Pedersen Fox got
one of the best laughs of the day by suggest-
ing that “what | would really like to have are
architectural graduates with five years’ expe-
rience.

“As | said before, we are very pleased
with the graduates we’ve been getting, and
the design skills they come with. But they do
lack technical skills in what is considered basic
architectural technology; never mind structur-
al, mechanical, electrical, keeping water out,
the basics of curtain walls, the basics of
flashing a roof. We don’t expect a new
graduate to have great skill in any of these
disciplines. But we expect them to have the
basic courses that permit them to understand
these problems and the solutions as they see
and learn them in the office.”

Bill Conklin: 'l agree. | think also what
you look for is an attitudinal quality. Regard-
less of his exact design orientation, one
dreams of a graduate who is fascinated with
technology and loves engineering. Does he
see engineering as an elegant part of his total
subject? If he has a positive attitude towards
what he has to learn, he’ll learn it.”

Architect Yann Weymouth emphasized
the importance of experience after school: “'|
think that | have a very good understanding
of lots of different kinds of engineering and
construction. It’s in my bones, because | have
been building for a long time, and have spent
a lot of time around construction sites. | had a
pretty good education, but today | can’t tell
you what the moment of inertia of a beam is.
| can only tell you it ought to be about this big
[indicating with hands] and ought to weigh
about so much. You cram for NCARB exams,
and then after the exam you don’t remember
how to do the calculations. Of course you
can look it up if you need to—but the impor-
tant thing for architects is to have the right
intuition—and absolutely to know when
something ‘isn’t right.” ”*

Herman Spiegel: “There is no single best
mode of learning. Everyone around this table
brings something different, a different point
of view; yet we're all good bright people and
successful at what we do. We each see the
best way to train young architects in terms of
our abilities and our experience and our likes
and dislikes. There is no right and wrong. . . .

“We all have different versions of what
the basics are, and we define them different-
ly. But as long as the young people pursue
them, | don’t care whose definition they use.

“During the three years of internship
before you approach licensing, the young
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architect must continue to learn—including
learning by making mistakes. At any rate, it
doesn’t matter where you get the knowledge
you need as long as you get it somewhere
along the line. Of course it never stops. . . .”

Ray Stainback outlined the intern devel-
opment program he began in Atlanta (which
is related to, but seemingly less structured
than the IDP program supported by NCARB):
“Ours was really a supplementary education
kind of thing, where local practitioners got
together to see that their interns had available
sources of information in all of these design
disciplines we’ve been talking about. It's a
monthly program, and we bring in people
who are really knowledgeable in various
fields. They were chosen as experts who
could relate, say, mechanical engineering
knowledge to the design or working drawing
work the intern was doing. We have 30 to 40
young people turn out every month.”

What subject matter is covered? “Over
a 12-month period, we might spend three of
the monthly meetings on legal affairs—
bringing in lawyers, insurance people, docu-
ments experts. Then we might get into mar-
keting—we assume they know how to
design, so we bring in lecturers who are
expert in presentations, in selling their design
ideas to the client. Then we bring in engineers
who discuss the best ways for architects to
make efficient use of the engineers’ time:
How to convey to the engineer what you
need, and how to listen to what the engineer
proposes. Finally, we get topical. Right now,
of course, we have sessions on energy con-
servation techniques. But we also get into
waterproofing and all kinds of basics like
that.

“Over each three-year period, we try to
have it cycled so the intern has enough differ-
ent subjects each year to keep it interesting.
We try to keep principals out of these ses-
sions, so the intern can ask stupid questions
without embarrassment.””

Architect Mitchell introduced the idea

that it’s not a one-way street, that
engineers need architectural training
“Young architects think of themselves as cre-
ative thinkers, and when they enter a firm
they think of themselves doing creative work.
As they develop their skills in the technical
disciplines—or even as they get involved in
business development—it is from that base as
a creative thinker.

"l don’t think we get the same kind of
attitude, and response, from the young engi-
neers. Not very many engineering students
think much about architects and architecture,
so when they come to work there is not
much of a meeting of minds—and that meet-
ing ground for creative thinking has to be
developed.”

Herman Spiegel: “'| agree. Architects
have been trying very hard to get into all the
engineering disciplines; but engineers haven’t
really been trying at all to understand the
architectural disciplines.”

Added Gifford Albright, who heads Penn
State’s unique* Department of Architectural
Engineering:

i

Raymond F. Stainback, Jr., AIA
Thompson Ventulett Stainback
Atlanta

3

Yann Weymouth, AIA
Redroof Design
Long Island City, N.Y.

"We would not be able to do what we are
doing if the mechanical engineering depart-
ment, the civil engineering department, and
the electrical engineering department had a
sense of understanding or interest in the
building industry. | think if you look at most
major universities—unless there are certain
personalities or some other strong factor
involved—you are not going to see many
engineering students entering the building
profession or working with architecture. The
traditional engineering departments are not
thinking that way; the deans of engineering
are not thinking that way; the Engineers
Council for Professional Development is not
thinking that way.”

Why are so few engineering students
interested in building? Lower pay,

less prestige, no security—“and the

lack of the dream that moves architects”
Said architect Michael Greenberg: “It's no
secret that architecture doesn’t pay as well as
other professions. That’s a tradition! Few
architectural- firms offer the kind of benefit
package that most corporations do. You
don’t see much planning for retirement at the
managerial level in architectural firms.

“Beyond that, few engineering graduates
are informed about what engineers do in an
architectural office.”

Ray Stainback saw differences in the atti-
tudes and problems of engineers (and engi-
neering students) of different disciplines:
“You can still find good structural engineers.
They share the feeling that ‘it's an art’ that
motivates so many young architects—the
hope of making some significant contribu-
tion.

“Electrical engineers are being lured
away by the electronics industry. That’s our
whole problem in that field.

“*Mechanical engineers? There’s a thank-
less job. Not one person ever says anything
good about the lighting engineer or the air-
conditioning engineer from the first day he
takes out his Ductulator and goes to work. If
the space in a building is comfortable, ‘it cost
too much.” And no matter what conditions
you create, somebody is going to be too hot
and somebody else is going to be too cold.
There is no way a mechanical engineer can
make people happy. . ..”

Herman Spiegel: “'In part it is the schools’
fault. The problem started back in the late
1940s when, if my memory is right, some of
the Ivy League schools started looking at the
engineering disciplines of building and started

* Penn State has a separate department of architectural
engineering (separate from the school of architecture —
which requires some courses in the architectural engineer-
ing department). In the architectural engineering depart-
ment, the concentration is heavily on environmental sys-
tems and structural work. The architectural engineering
faculty, which is interdisciplinary, teaches “‘courses based
on very highly scientific physical concepts, coupled with
courses in architecture (which are taught by the architec-
ture faculty). The architectural engineering program is a
five-year program—with an elected option at the end of
the third year. One is the traditional architectural struc-
tures option. The second is the environmental systems
option, which includes illumination, hvac, acoustics, and
the like. The third is the building construction option.”
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saying, ‘Why, all of this smacks of being a
rade. You have manuals, and you hook up
beams and pipes—and what is that kind of
thing doing in a powerful liberal-arts environ-
ment? There’s nothing wrong with it—but
you better teach it somewhere else. . . ." And
that attitude spread across the country.”

Myron Goldsmith of SOM’s Chicago
office argued that, “'I don’t think the big
Midwestern schools ever gave up training
structural engineers in the traditional way;
and | know that a fair number of structural
engineers with masters’ and doctorates are
coming into our office. Of course, perhaps it
is the very large buildings we do that gives
them a reason to come.” “We do have the
advantage of having all of the engineering
disciplines within the office—and what we
have done is to take the structural and
mechanical engineers and put them in groups
with architects—it’s a studio system that lets
all disciplines work together, and that of
course increases communication, lets archi-
tects and engineers work side by side.

| suppose this is easier, or works at its
best, on a fairly large project. But | think it is
possible even on smaller projects, and that
much smaller offices than ours could find
their own system. . ..”

Tyrone Pike spoke of “the architect’s
dream,” and the engineer’s lack of a dream:
“The dreaming—the hope of making a really
important contribution to architecture—is
part of the reason that the architecture
schools are full and turning away students.
Most engineering students are more pragmat-
ic—they aren’t as attracted by the glamor of
a truly elegant solution, so they look seriously
at the petrochemical industry and the benefit
package laid out and that house in Houston.

“Architecture students—indeed archi-
tects—don’t spend much time looking at the
downside risk, and they don’t spend much
time thinking that ‘if this doesn’t work | can
go into graphics or industrial design.” They’re
a little bit crazy—and that’s one great part of
being an architect. They have a dream. ...
Engineers are typically not trained to deal
holistically with the many, many disciplines
and pieces that go into a building; and thus
the hope of an elegant solution and the hope
of something great through an amalgamation
of forces and disciplines just doesn’t draw the
best engineering students as it does the best
architectural students.”’

And so the Round Table came to
a final wrap-up, a final round-robin
—and some fascinating final thoughts
Said Karl Justin: 'l think the basics are essen-
tial, that the young need to learn from the
experienced. Tennyson tells us, learn from
Bartlett’s, that ‘The old order changeth, yield-
ing place to new;’ but also that ‘The worst is
yet to come.” Those who are anti-technology,
or disinterested in technology, should under-
stand that engineering is a science. Science
means knowing—and if you don’t know, you
are guessing. In the end there is no place for a
drunk to go but home; we have to wind up
with a competent technology.”

Bob Cioppa: “One caution: The design

integration of technology and esthetics—
everything we’ve been talking about today —
is important, and the marketplace judges our
designs on the technological results. But we
are judged by our peers for our designs, and
our skill at design is perhaps even more
important.”’

Bill Conklin: “'I guess the aspect that
interests me most I've mentioned earlier: the
effect on the relationship between architec-
ture and engineering that our evolving design
theory and philosophy may have. For a long
time, one of the givens, the goals, of architec-
ture was to give expression to technology.
That seems to be changing as we see more
designs intended to express something else—
a relationship to history, or a special image. |
suspect this evolution may change our way of
teaching and thinking about the relationship
between architecture and engineering.”

Myron Goldsmith: “*As | said before, | am
very opposed to the anti-technologists, those
who are against the whole idea that technol-
ogy has anything to do with architecture. On
the other hand, | hope | am not perceived as
a technocrat, interested only in the narrowest
idea of technology and architecture. | think
we, and our disciplines, need to work togeth-
er...."

Architect Michael Greenberg: “'| believe
in doing all we can to integrate the disciplines
of architecture and the disciplines of engi-
neering, and | believe there are three ways to
approach that integration. The first is in
school. | believe the schools should change
their curricula somewhat to reflect more of
the real world, more of what actually goes on
in an architecture office—where architects
and engineers do in fact work closely togeth-
er on a day-to-day basis. Second, as an archi-
tect who did not graduate from architecture
school but did it the so-called ‘hard way,” | am
a firm believer that you learn more ‘by
doing.” | think there should be more work-
study programs, and more working periods
integrated into our degree programs. Stu-
dents should be placed in firms for five
months at a time—summer vacation is not
long enough. Finally, [ would promote more
student programs within the office. Our firm
believes in, and has, a good program for
work-study and a good internship program.”’

Ray Stainback: “As | mentioned earlier,
we have an extensive intern-development
program. We also take work-study, or co-op,
students into the office—but | have a reserva-
tion. | think that you must be very careful
with students still in school about introducing
‘real-world’ situations on too hard a basis. |
think students should keep foremost in their
minds that what they are really out to do is
create good architecture. Office pressures
can become the tail that wags the dog—and
that’s not good.”

Ehrman Mitchell: “Just right. The core,
the tap root, of everything we are talking
about is understanding what we are all about.
The question is not what architects are or
what architects know —the question is what
architecture is!”’

Tyrone Pike: “The big opportunity is
better teaching using better materials. We

need to capsulize the most important infor-
mation, digest it, and present it to student
and professional alike as efficiently as possi-
ble. We need to train and retrain not just the
student, and the professional through con-
tinuing education—we need to train and
retrain instructors and professors and give
them the best possible tools with which to
teach. Most of the faculty members teaching
the engineering courses in architectural cur-
ricula have no idea what the architectural
students really want to know, and they sure
don’t make it easy, much less seductive or
attractive. . ..”

Jim Scheeler of AIA: “'The term ‘seduc-
tive’ suggests that a program must not only
include what the architect needs to know,
but must compete for the professional’s
attention. Our new professional develop-
ment program dealing with energy in design
has so far been successful because it was
established within the profession, and is a first
priority of the Institute. Whether or not we
can market or promote that program so that
it will ‘seduce’ architects to take the time to
go through a rigorous process of continuing
education remains to be proven. We think it
will be a successful program. . . .”

Ray Stainback: “'Right or wrong, we insist
that you have a professional degree in archi-
tecture to be considered for employment—
because we think the design training you can
get nowhere else is a critical part of being an
architect. There is no time any more for
sitting at the master’s knee to learn design.

“Architecture does involve technolo-
gy—and the student has to get part of that
skill at school, and we'll try to help with the
rest at the office.

“But it takes a pretty strong individual, a
young person pretty confident about what he
or she wants to accomplish, to get into this
pot that’s boiling over—and still remember
that good architecture is the goal. . ..

“'As to the technical side of it all, | agree
that the college courses are necessary, but |
agree that at most schools they are deadly
dull. Why can’t they be as interesting, or
made to inspire the same kind of interest, as
the design courses, the esthetic issues?”’

Herman Spiegel: “'Once again, | think it
all depends. As I've listened to all our discus-
sion, including my own, | can agree with
some of it, disagree with some of it. But [
didn’t hear anyone trying to ram their point
of view down anyone else’s throat. How
much engineering should an architectural stu-
dent have? It all depends. Some will seek out
a lot of it, others will do with less, and there
isn't a right or wrong. We tend to get as
much as we need for themselves. There is no
magic answer and we shouldn’t look for a
magic answer.”

Architect Yann Weymouth had the final
word: “Any architect is trying to make a
beautiful building, a wonderful place. To do
that you need technology—you need to
understand the materials, the structure, the
air conditioning, the solar load, the seismic
problems. You can’t have design without the
engineering. It’s a whole thing. . . .”

— Walter F. Wagner
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THE WOOLWORTH TOWER:
A TECHNOLOGY REVISITED,
A MATERIAL UNDERSTOOD,

A LANDMARK RESTORED

The Woolworth Company could have forsak
en Cass Gilbert’s famous skyscraper, but the
didn’t. The building long ago paid for itself, it
prestige and its location (near New York’
City Hall) continue to attract tenants, and, no
surprisingly, the firm rather likes its building
So Woolworth made the major commitmen
to repair the failing terra cotta facade—majo
in scale and in cost (the repair cost as much a
the building did when completed in 1913).

Then, the tower’s soaring steel frame
took the most advanced structural knowl
edge of the day to new heights. And it
elaborately detailed facade was clad in
material justly popular for its durability, fire
resistance, light weight, and low cost no les
than for its availability in an almost limitles
range of colors and finishes as well as it
capability of being molded to achieve ar
endless array of ornamental and surface
effects. The Woolworth Building, wrote thé
fabricator of its cladding, “‘was designed fo
Architectural Terra Cotta and could have
been executed in no other material.”

But the gleaming terra cotta facade o
Gilbert’s proud ivory-colored tower began ta
fail, says Carl Meinhardt of The Ehrenkrantz
Croup, the architectural firm now chargea
with its restoration, even as it rose.

Some 60 years later, despite a contin
uous round of pointing, caulking, and patch
ing, the deterioration of the facade was out
pacing the repair effort. Not only was the
band-aid method of repair with cement mor-
tar increasingly inadequate, it was, as the
patches multiplied, increasingly unsightly.

With its maintenance holding action
threatening to become a rout, the Wool-
worth Company took the offensive, retaining
The Ehrenkrantz Group and Turner ConstrucH
tion Company to study the failing facade and
recommend action to halt and reverse its
decay. The paramount consideration, says
J. R. van Leuwen, Woolworth’s vice president
for construction, was to restore the structural
integrity of the cladding and ornament and so
ensure street safety. But Woolworth’s man-
agement were equally concerned that neces-
sary repairs be carried out in such a way as to
preserve and renew the architectural qualities
of its landmark headquarters and that the
techniques employed be readily replicable as
a basis for ongoing maintenance and repair.

In 1977 the facade was cleaned,|
revealing for the first time in decades its rich
detail and vivid coloring; double-glazed alu-
minum sash was installed to staunch the ther-
mal hemorrhage through the original crum-
bling, copper-clad wooden windows; and by
mid-1978 the laborious task of facade resto-
ration was underway.

The Ehrenkrantz Group, meanwhile, had
undertaken thorough studies to determine
the nature and severity of the ills plaguing the
troubled terra cotta as a preliminary to pre-
scribing appropriate curative measures. Even
with the benefit of hindsight—and the con-
siderable diagnostic experience of the firm’s
restoration specialist, Theodore H.M. Pru-
don—the full etiology of the Woolworth
Building’s mutually exacerbating complaints is |
difficult to trace with surety.
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new galvanized welded wire mesh

new Ye-in. diam. stainless steel
bent and hooked anchors
into nearest anchor holes

new 16-gauge stainless steel
setting wire as required

new ¥e-in. diam. stainless steel
anchors at mesh (set at 80° or
perpendicular to face of wall)

new or existing structurally
sound masonry backup

new %e-in, diam. stainless steel wire
loops cast into concrete masonry unit

new ¥e-in. diam. stainless steel
anchor set in epoxy at J bolts

new cavity filled with specified grout

new %e-in. stainless steel
J-balt suspension system

existing structural steel

new ¥e-in. diam. stainless steel
anchor set in epoxy-

new concrete masonry unit

r""‘—’] New Concrete Masonry Unit

v New Epoxy Anchor—Existing
}‘ Terra Cotia

W New Epoxy Anchor—New
E'/\'Vq Conerete Masonry Unit
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It was early apparent, however, that thi
root of the problem lay precisely in the origi
nally heralded housing of the steel skeleton i
an ornate masonry skin: a 20th-century fram
ing system wedded to an 18th-century clad
ding system in a marriage, as Prudon charac
terizes it, incompatible from the start.

For the cladding could not function a
cladding. The egg-crate-shaped terra cott:
blocks typically were keyed to a masonn
backing and anchored by iron straps in :
construction rigidly bound to the steel frame
with no provision for differential movemen
brought about by thermal fluctuation, wind
loading, or expansion of the masonry as :
result of moisture absorption.

Inevitably, all of these conditions oc
curred, starting with one-time (and unequal
moisture expansion of the terra cotta and it:
brick backup during construction. And inevi
tably, the terra cotta began almost immedi
ately to show its distress in a cycle—nof
unknown in more recent masonry cladding —
of self-reinforcing failure. Restrained from
movement, the glazed blocks crazed anc
cracked, admitting moisture. This led tc
expansion that heightened the effects of ther-
mal and dynamic stresses, leading to more
cracking, more moisture penetration, and
finally to the added expansive thrust of corro-
sion buildup on inadequately waterproofed
support steel and anchors.

Because the resulting damage occurs
spottily over the facade and because serious
structural failure can lurk behind a seemingly
innocuous hairline crack, the first step toward
restoration was an inch-by-inch survey of the
entire facade. From scaffolds, each of the
building’s nearly 400,000 blocks was in-
spected visually for cracking patterns indica-
tive of underlying problems—long vertical
cracks suggesting excessive stress in the terra
cotta, more localized lateral or diagonal
cracks suggesting corrosion of the anchors or
support steel. In addition, each block was
tapped for the give-away hollow sound indi-
cating shearing of the webbing or other inte-
rior damage.

The survey results were then recorded
on photographic blowups of manageable
sections of the building facade (preceding
page). These became the basis for partial
elevations pinpointing the position and condi-
tion of damaged terra cotta and later for field
documents specifying the recommended
method of repair or replacement.

The prevalence of long lightning cracks
and a repair history of blocks shattering on
removal being clear pointers to unacceptable
stress in the terra cotta, strain gauge mea-
surements were made that confirmed
stresses of two to three times the safe load-
ing. Since the continued presence of such
pressure would not only set the stage for
further deterioration but would jeopardize
the lasting effectiveness of the restoration
work, attention turned early to measures for
relieving this residual stress buildup —in effect
providing the expansion joints omitted in the
original design.

The structural engineers on the project,
failures specialists Wiss, Janney, Elstner and



\ssociates, suggested that this might be
iccomplished by cutting through horizontal
oints and repointing them with a more elastic
nortar mix. Accordingly, a three-story test
vall section was instrumented and the joints
it every floor opened to the full 4-in. depth
>f the terra cotta. When this was found to
elieve the stress only in the blocks immedi-
tely adjacent to the cut, intermediate cuts
vere made. Again, stress relief was limited to
idjacent blocks, but it also proved lasting: no
buildup of stress in the affected terra cotta
vas measured after a year. So the ground-
vork for restoration was laid by stress cutting
ind repointing every other horizontal joint
ver the entire facade.

Meanwhile, further testing and analysis
had led to the development of techniques for
epairing or replacing the damaged terra cot-
a which would strike a balance between
>sthetic purity and economic reality.

The increasingly elaborate ornamenta-
ion that marks the stages through which the
building rises to its wedding-cake pinnacle
resented special problems that demanded a
epertoire of special solutions. The bulk of
he facade, however, consists of angular but
2ssentially flat-surfaced blocks cladding piers
aind of spandrel units with relatively simple
elief decoration. For these, two methods of
epair short of replacement were employed.
The first, feasible when blocks were badly
spalled but otherwise sound, was cosmetic
-epair by application of a waterproof coating.
The second method, used on some 26,000
slocks that were cracked or hollow but
sound on the perimeter, was to stabilize the
ntact pieces by pinning them to the masonry
»ackup with threaded stainless steel anchors
et in epoxy grout.

In the case of another 26,000 unsound
slocks, the extent of failure dictated their
-emoval and replacement. Candidates for this
-emedy were terra cotta units in which cracks
wvere severe (larger than Y in.) or jagged,
esulting in pieces too small to pin, and those
hat evidenced signs of serious internal dam-
age or had been extensively patched.

To fabricate blocks to replace the
insound terra cotta, literally dozens of mate-
ials and coatings were explored and tested.
The final choice was a dense concrete spe-
ially developed by Art Cement Products
Zompany. Cast in molds taken from the orig-
1al units, the material allows a close intrinsic
~olor match with the variegated creamy glaze
>f the terra cotta, and its faithfulness to the
original is further ensured by a surface coat-
ng that weatherproofs the units, preventing
heir darkening due to water absorption, and
brovides the proper reflectivity.

The development of a look-alike re-
slacement material, however, was only the
beginning. Even with the advantage of repeti-
ive precasting, achieving the seamless inte-
gration of the new masonry units with the
2xisting fabric of the building required casting
ew elements in more than 500 different
shapes and sizes, including no less than two
jozen individual molds for the spandrel pan-
ol alone.

Moreover, the challenges of installing the

After repairable terra cotta blocks were
stabilized by pinning with epoxy-set anchors
(above), badly damaged blocks were
replaced with look-alike precast concrete
units. Installation methods differed somewhat
depending on the extent of the contiguous
block area requiring replacement and the
condition of backup brick and support

steel, but typically entailed the measures
detailed at right and on opposite page.’

new
conc. masonry
unit

masonry backup

threaded anchors
set epoxy




Concrete masonry replacements for damaged spandrel panels were caist in molds
struck from the original terra cotta. Two-step casting allowed replicati:on of integral

background color. Below: The complex curves of the haunches under the building’s

elaborate projecting canopies were matched in polymer concrete poured in place
into fiberglass molds formed on similar haunches. Damaged pendants that could
not be repaired by other means were strapped into wire baskets (b tt:om right).

|

new galv.
wire mesh:

conc.
masonry
spandrel

new or
existing
backup

fifl solid
w/grout
pin
anchors

existing
steel

existing
lintet




ew units took up where those of fabricating
wem left off. Although standard details (see
ection page 92) were developed to meet the
ull range of conditions predicted by the
urvey, actual conditions encountered in the
eld, frequently proved neither standard nor
s predicted.

Culling of blocks slated for replacement,
or example, could reveal unsuspected dam-
ge to support steel or backup masonry or
oth, requiring quick decisions on necessary
epair. Removing the blocks could also pre-
ipitate failure in adjoining units, enlarging the
nticipated scope of replacement work.

Moreover, such eventualities demanded
terally an overnight response. Because the
uilding has remained tenanted through the
estoration project, the noisiest and messiest
vork —jackhammering to remove damaged
locks, hauling out resulting debris, bringing
1 replacement units and other supplies—was
elegated to off-business hours, necessitating
he round-the-clock presence of the archi-
ects’ site supervision crew, along with Col-
ver Associates, the wall subcontractor, to
levise and authorize on-the-spot alterations
1 the work plan.

If the arduous but comparatively routine
epair and replacement of damaged blocks in
he piers and spandrels covering most of the
uilding’s exterior called for extensive custom
itting, the preservation of its highly decora-
ive elements—balconies and buttresses, tur-
ets and parapets—entailed nothing less than
iand tailoring.

A number of cracked but intact orna-
nental shapes were stabilized by injecting
poxy into the cracks or strapping the pieces
1 place or both. Others were repaired by
nethods evolved from those used on the
ody of the tower: patching, cosmetic repair,
inning with epoxy-set anchors. Some recur-
ing elements were replaced, albeit in simpli-
ied form, by molded concrete masonry units.
\ few details were patched with concrete
oured in place. And in a particularly inven-
ve variant on the patching technique, badly
lamaged or missing haunches beneath the
rnate projecting balconies that punctuate
he upper levels of the building’s base and
arrowed tower were replaced with poured-
1-place polymer concrete cast in molds taken
rom surviving nearby haunches.

Perhaps the most problematic aspect of
ne refurbishing of the Woolworth Building’s
rnament was the decision not to restore, at
hocking cost, the four tourelles at the tow-
r's peak, which had deteriorated to little
nore than shapeless masses of rotting mason-
y and rusting steel. Like decayed teeth, the
ourelles were instead simply crowned, after
tabilizing repairs, with aluminum cladding
nat echoes the original color and shape but
loes not attempt to replicate detail.

In this and like decisions, the restoration
f the Woolworth Building reflects an
pproach at once sensitive and pragmatic,
nswering each problem encountered with
1at solution judged to be on balance the
10ost esthetically acceptable, practically
chievable, and economically feasible.
—Margaret F. Gaskie

Representative of unusual conditions that demanded casting of so large a number of
special shapes are the slender, intricately curved mullions. Below: Too badly deteriorated
to be restored except at exorbitant cost, the highly ornate tourelles at the building’s
summit were instead capped with pressed aluminum cladding that approximates the
originals in form and color (though not in detail) and will permit later restoration if desired.
Nearby pinnacles were replaced with simplified precast concrete shapes.




OFFICE LITERATURE

'SYSTEM 40

LIGHTING HXTURES / Hundreds of
decorative and functional fixtures for
the home are illustrated in a 162-page
“Style Book” from Thomas Industries.
Bath cabinets and lighting, mirrors,
outdoor post lamps and lanterns, and
fan/light units are also included in the
catalog. = Thomas Industries Inc.,
Louisville, Ky.

circle 400 on inquiry card

TOILET COMPARTMENTS / Lami-

~ nated plastic toilet and dressing com-

partments, urinal screens and shower
dividers are illustrated in an eight-
page color catalog. Partitions can be
coordinated with accessories, vanities
and countertops in an expanded
range of 32 colors. = Bobrick Wash-
room Equipment, Inc., North Holly-
wood, Calif.

circle 4017 on inquiry card

PNEUMATIC DOOR CONTROLS / A
16-page color brochure, “Solutions
to Barrier-Free Door Control” offers
cost-effective methods to meet man-
dated access requirements. Removal
of architectural barriers for various
industrial materials handling applica-
tions is discussed. = Reading-Dorma
Closer Corp., Reamstown, Pa.

circle 402 on inquiry card

HVAC CONTROL / An optional
component of MCC Powers' “'‘Build-
ing Management System 600" is now

available, called Distributed Digital ¢

Control which integrates building
monitoring and control functions into
one system. A bulletin describes end-
user benefits and features, including
greater system reliability and im-
proved control for energy and build-
ing facilites management. = MCC
Powers, Northbrook, IIl.

circle 403 on inquiry card

PAPER SHREDDER / Five large vol-

ume machines with feed openings of |

12- to 25-in. are shown in a Destroyit
brochure. Units destroy letters, con-
tinuous forms, punch cards, etc.,

] without removing paper clips or sta-
i ples and feed the shreds into large

bags or balers. = Electric Wastebas-
ket Corp., New York City.
circle 404 on inquiry card
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Youhave nothing toose
put the high cost of energy.

MARLITEBRAND

¢! CEILING TILE / “Designer Ceilings”

product folder contains specification
sheets on Aurora, Corona, and Luna

data on physical property and hazard
classification, as well as color installa-
tion photos. » Conwed Corp., St.
Paul, Minn.

circle 405 on inquiry card

SOLAR ENERGY / A capabilities bro-
chure describes solar energy systems,
how they work, how they can be
financed, and includes an F-chart
computerized analysis which fore-
casts typical month-by-month energy
savings. Helioscience systems are suit-
able for commerdial, industrial, insti-
tutional, school and multi-unit resi-
dential buildings. = Helioscience Inc.,
New York City.

circle 406 on inquiry card

STORE DISPLAY / A slotted wall sys-
tem that can be used for retail dis-
play, the Marfite Displawall comes in
modules which accept all existing
merchandising hardware. A color
brochure illustrates the range of items
which can be showcased by the Dis-
plawall system, installed in several
geometric patterns. = Masonite
Corp., Dover, Ohio.

circle 407 on inquiry card

EXECUTIVE OFFICE / “Series 320"
desks from Steelcase provide the

. warm look of natural woods in an

// executive office setting. A 20-page

brochure illustrates the furniture “in
typical offices, lists 15 desk and ped-
estal options, and details specific
dimensions of all 26 units in the 320"
line. = Steelcase, Inc., Grand Rapids,
Mich.

circle 408 on inquiry card

| FLOATING STRUCTURES / Flotation

systems for industrial applications—
{ pump platforms, floating lift assem-

blies, diversion booms, access walk-

s Sig1Ed, fabricated, transported and

installed by the manufacturer.
* United McGill Corp., Groveport,
Ohio

circle 409 on inquiry card

acoustical tile. Each sheet provides

ways and docks—are explained in a
; color brochure. Systems are de- |

For more information, circle item numbers ol
Reader Service Inquiry Card, pages 7139-14

ALUMINUM PLANTERS / Catalog
presents a line of planters, building
accessories, coat hooks and seating
Planters available in-stock include
straight edge and curved lip planters,
low profile containers for atriums,
desk units and hanging bowls. = Ne-
vins Worldwide, Inc., Houston.

circle 410 on inquiry carc

INTERACTIVE GRAPHICS / Writter

XY for architectural/engineering firms,
()
°

14-page brochure explains how Cal
Comp's interactive graphics system
can save time and costs in design anc
drafting work. Capabilities discussec
' include design expediency, increasec
drafting productivity, automated bills
of material generation and standar-
dized drawing appearance. » Califor-
nia Computer Products, Inc., Ana:
heim, Calif.

circle 411 on inquiry carc

LIGHTING CONTROL / Brochure ex-
plains how the “*Modulighting” com-
puterized control system can cu
lighting energy needs in most com-
mercial buildings by up to 45 per
cent. “Modulighting” takes advan:
tage of daylight, and uses sensors tc
adjust fluorescent lighting levels tc
provide constant illumination at the
work surface. = Honeywell Inc., Min
neapolis, Minn.

circle 412 on inquiry carc

#= STACKING CHAIRS / Color bro-

chure features the 12 new polypro-
pylene colors available in the Mas
Stacker chair line. Fabric-covered
Max Stackers are also shown; al
chairs stack 45 high for convenien
storage. Bookracks and tablet arms,
for classroom use, are also pictured
= Steelcase Inc., Grand Rapids, Mich.

circle 413 on inquiry carc

MILL DIRECTORY / A “Where tc
Buy” guide lists 18 Western Rec
% Cedar manufacturers in the U.S. anc
Canada, giving production data or
siding, paneling, dimension and spe
E cialty products. = Western Red Ceda

B2 Lumber Assn., Portland, Ore.
circle 474 on inquiry car



PRODUCT REPORTS

more information, circle itern numbers on
fer Service Inquiry Card, pages 139-140

ding automation computer integrates
ironmental and energy management controls

_ Powers’ new computer-
d building automation sys-
features “‘Distributed Digi-
“ontrol,” which integrates
functions of building moni-
g and control in one sys-
. The MCC Powers System
/DDC console with new
r graphics CRT, comple-
ited by new micro-com-
r-based “Remote Control
s,” allows the user to mix
match components to suit
vidual building needs. Exist-
System 600/DDC users
easily up-grade their
ipment by the addition of a
s software package, a mi-
computer-based board as-
bly in each of the “Remote
cessing Units.” = MCC
vers, a unit of Mark Con-
s., Northbrook, Hl.
circle 300 on inquiry card

lor graphics system added for architectural

d engineering services

rgraph Corporation has
ed a high-resolution, flick-
ree color graphics system
ts line of computers, which
eases the system’s useful-
s to architectural, engineer-

and construction disci-
es. The fully compatible
lay system, which includes
16-bit microcomputer fea-
es dual 19-in. raster
sens—one color and one
nochromatic. Each screen

can display two- and three-
dimensional graphics, and the
opertor can pan and zoom on
the screens. From a palette of
4096 colors, the user can
select eight active colors for
simultaneous display. An addi-
tional memory permits the
user to rapidly change colors
for individual applications.
» Intergraph Corp., Huntsville,
Alabama.

circle 301 on inquiry card

)

,

|
|
i
|
|
i
el

Multi-station A new large-scale turnkey
graphics link for high-performance computer-
computer-aided design aided design and manufactur-
ing system called Designer V,

has been introduced, featuring

the /nstaview raster scan

three-dimensional graphics

workstation (foreground of

photo), random access disc

storage module (far left in

photo), and CGP-200 graphics

processor (center of photo).

The Designer V utilizes “‘func-
tional distributed process” to
permit a greater range of
capabilities for architectural
applications—as many as eight
separate Instaview worksta-
tions can be interconnected
for complicated design work.
» Computervision Corp., Bed-
ford, Mass.
circle 302 on inquiry card
more products on page 103
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Put a lock on correct selection

Here’s a sure-fire way to do it:
let your local Liyon Dealer help
pick out the exact size and type
of lockers you need.

No one has a more complete
or more readily available line.
So when you need quick
delivery of standard styles,
count on us.

What are your locker needs?
Single tier lockers for full
length storage? Double or
multiple tier units for saving
space? See-through, ventilated
lockers of expanded metal?
Free standing or recessed

types? Wide choice of colors?

Whatever your locker re-
quirements—single unit or
complete system— Lyon has the
answer. Plus the man to help
put a lock on your particular
storage problem. He’s your
local Lyon Dealer. Call him.
Lyon Metal Products, Inc.
Aurora, IL60507.

LYON

the STORAGE ARCHITECTS

Free Storage Planning Kit.

. Lyon Steel Lockers—for every need.

2. Lyon Condensed Catalog—steel shelving and
racks, lockers, shop and office equipment.

3. “The Touch of a Storage Architect”
—how Lyon helps cut storage costs.

4. Lyon Minitrieve™—automated storage/retrieval.

Circle No. 30

for storage planning

kit PLUS regular

Lyon mailings.

Circle No. 31 for

storage planning kit

ONLY.

Or Call your

Lyon Dealer...in

the Yellow Pages under

LOCKERS, RACKS

and SHELVING.




RODUCT REPORTS continued from page 101

ABLE TOP LAMP / Suggested for restaurants and
clubs where the am-
bience of candlelight is
desired without the haz-
ards of an open flame,
the 10-in.-high “‘Candle-
light’” lamp contains a
convincing electronic
light source that flickers
with varying intensities.
conomical to operate, the “‘Candlelight”” operates
n a rechargable battery with an expected three
ear life. A recharging tray, with a single contact
robe for each light, recharges 24 lamps after 10
ours of continuous operation. Lamps are made of
olid brass, rubbed wood and glass in a variety of
raditional and contemporary styles. = Winona Stu-
fio of Lighting, Winona, Minn.

circle 303 on inquiry card

b~

.

) UMBING FITTINGS / “‘Designer Gold” single-

ind two-handle washerless faucets have an elec-
rostatically applied epoxy powder coating over
heir special finish for a longer, more durable life.
Also included in the Valley collection are wide-
spread combinations, two- and three-valve tub and
-hower assemblies, and Roman tub faucets. = U.S.
Brass, Plano, Texas.

circle 304 on inquiry card

b

STAIR REPAIR / American Mason’s “‘Repair Tread
Series 200" is a permanent, non-slip aluminum
tread with a water-proof, epoxy filler for safe, sure
footing and long life. Conforming to OSHA regula-
tions, “Series 200" treads repair and protect new
and existing stairways, platforms, landings and
walkways, and can be butted together invisibly to
cover large areas. = American Mason Safety Tread
Co., Lowell, Mass.

circle 305 on inquiry card

TWO-COLOR WILTON / All 12 patterns in the
. =, “Stockholm” residential
= and commercial carpet
line feature two-color
motifs in contemporary
designs. Color choices
stress rust, beige, blue
and green tones. Carpet

P A e is available in a new
three-ft width. = Saxony/Soskin Carpet Corp.,
New York City.

circle 306 on inquiry card

TERRAZZO FLOORING / The Novagard flooring
system is made with an emulsion resin terrazzo that
uses various colors and sizes of marble chips to
produce a bright ground terrazzo floor said to have
better chemical resistance than cement terrazzo.
Generally installed in thicknesses of - or 'z-in.,
Novagard is suitable for such medium traffic appli-
cations as offices, nursing homes, condominiums
and lobbies. = Selby, Battersby & Co., Philadel-
phia.

circle 307 on inquiry card

GLAZED FLOOR TILE / Imported from ltaly,
“Mono Forte Monocuttura’ tiles are highly resist-
ant to abrasion and shock. Floor tiles are frost-
proof, and suitable for use indoors and out. Square
and rectangular shapes are sized from four- by
eight- to 12- by 16-ins., offered in a variety of
earthen-tone colors. = Huntington/Pacific Ceram-
ics, Inc., Corona, Calif.

circle 308 on inquiry card

more products on page 107

Freeport, IL 61032.

*Comparative
research available
upon request.

Water coolers are only a small part of your tota
energy-cutting challenge. But we’ve proved our new
generation designs can save thousands of dollars in
life cycle costs. Because we cut energy usage and
proved it with comparative research.”

Talk comparative energy costs with your
Halsey Taylor representative or write to the
Energy Department, Halsey Taylor, Route 75,

Chop energy costs!

It's a waste of energy specifving anythingbut. ..

Circle 32 on inquiry card
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In the 605 the Perma-Shield”
window was a revolutionary idea.




RODUCT REPORTS continued from page 103

VASHERLESS FAUCETS / Gerber “True Washer-
s’ cast brass faucets provide positive, shearing-
ction water control, and eliminate seats, washers,
)-rings and diaphragms: there is nothing to com-
ress and wear out and leak. Faucet models are
vailable for bath, kitchen, bar and laundry. = Ger-
er Plumbing Fixtures Corp., Chicago.

circle 309 on inquiry card

AOBILE FILING SYSTEM / Tab-Trac file carriages
’ move along the flush
tracks that are part of the
system’s carpeted, cus-
tom-fitted floor. Aisles
are created only when
and where they are
needed, either manually,
mechanically or electri-
cally, depending on the
ze and welght of the file carriage. Existing shelving
an be adapted to the Tab-Trac carriage base.
Aobile systems are available for a variety of special
pplications, including the storage of microfilm,
-rays, computer tapes, museum pieces, small
arts, etc. = TAB Products Co., Palo Alto, Calif.
circle 310 on inquiry card

VINDOW TREATMENT / Five new textured fab-

7 rics have been added to
s the Tontine line of vinyl-
. coated glass fiber win-
Y dow shade material.
“ Used for vertical louvers,
as pictured, or in stan-

4 shades, Tontine cloth is
vaterproof fire-resistant, and will not crack or
reak when folded or in use. » Stauffer Chemical
0., Elmsford, N.Y.

circle 311 on inquiry card

DCCASIONAL TABLES / Designed by Warren
nodgrass for Modern Mode’s “Trident I"” series,
hese three cubes of various sizes work as occa-
jonal tables in office and contract applications.
‘hey are available in American black walnut or
vhite oak with bronze or chrome detailing at the
vase and edges. » Modern Mode Inc., Oakland,
Calif.

circle 312 on inquiry card

dard or custom window"

BASEBOARD HEATING / Intertherm Inc a manu-
facturer of electric hot water baseboard heating
units, provides residential builders and remodelers
with a free heating requirement analysis, calculated
from building plans. Softheat baseboard heaters,
placed along exterior walls, are equipped with
individual thermostats to turn electricity on or off
as room temperature demands. = Intertherm Inc.,
St. Louis.

circle 313 on inquiry card

CONTRACT CARPETING / Developed especua]ly
for the heavy-duty contract carpet market, Antron
XL nylon is made of an extra large, hollow filiment
yarn said to have superior crush resistance and soil
repelling characteristics. The carpets shown here
are from Karastan Rug Mills, one of 18 manufactur-
ers currently producing contract carpeting made of
Antron XL nylon. = Du Pont Co., New York City.
circle 314 on inquiry card

more products on page 109

Granite.

~ Thebest
In first |mpre$sions.

MULLION

SPANDREL PLAN

quarters in Schaumburg, lllinois.

that reflects an image of quality . ..

Cold Spring Granite Company, Dept. AR-8

The first impression is the important one. Granite can make that impression
more vivid than any other building material available. That's why Motorola,
Incorporated selected Cold Spring's Texas Pearl for their corporate head-

Granite affords the architect a resource from which he can create a building
a corporate image.
For lasting first impressions, specify Cold Spring Granite.

For more information, plus a free copy of our 16-page,
full-color catalog showmg all 18 Cold Spring colors avail-
able, call toll free 800-328-7038. In Minnesota call (612)
685- 3621, or write to the address below.

202 South 3rd Avenue, Cold Spring, MN 58320

Circle 35 on inquiry card
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The gang includes the electrical, CRT and
communication support services needed for every
workstation... All conveniently located in a single
12" wide distribution cell a fraction of an inch
below the floor surface.

So when you need to activate one, two or all three
services for a workstation or partition it's there.
All there. Available through pre-set ingerts that
are modularly spaced as desired.

Having three services in a single outlet is only one
of the many benefits with a Mac-Fab in-floor
electrification system. Let Mac-Fab show you how
to reduce construction costs. Reduce activation
costs. And ways to dramatically influence
life-cycle owning costs.

For more information send for Mac-Fab’s new
“Design Manual” which features five different
in-floor electrification systems. Write Mac-Fab
Products, 700 South Spring, St. Louis, MO 63110.
Phone 1-314-664-9100.

HE GANG’'S ALL HERE

-..providing all three support services in a single outlet.

PAL FRE HILTCO 1PRCAR WNFERATA KIL, FIALMLFE CRANEY

[ MR REE s SoPr (BARTE.GS
AaRerv

1839 ~usisu
1eRe. 341056

l WALTAR AT 0K DERRREN  [31 MG ES
LLg 0 1




RODUCT REPORTS continued from page 107

DUTDOOR SAFETY LIGHT / Built to save energy
ind last indefinitely, the “‘Midas-Touch” outdoor
vall-mounted light fixture uses either an 18-W
ow-pressure sodium or 35-W high-pressure sod-
um lamp. = Voight Lighting Industries, Inc., Leonia,
N.J.

circle 315 on inquiry card

EXECUTIVE SEATING / Designed by Norman
Cherner for the high-level corporate environment,
‘hese four chairs are light in scale, yet comfortable
and strong. Frames are solid cherry, walnut and oak
woods in a variety of oil and lacquer finishes;
upholstery options include a full range of fabrics.
« Modern Mode Inc., Oakland, Calif.

circle 316 on inquiry card

RESILIENT FLOORING / Scaled-down patterns and
“% soft neutral colors are
emphasized in Manning-
ton Mills’ new resilient
flooring designs. “‘Sego-
via,”” a burl marble pat-
tern, is available in five
natural colors. Flooring
comes in six- and 12-ft

and is suitable for either residential or

widths,
commercial applications. = Mannington Mills, Inc.,
Salem, N.J.

circle 317 on inquiry card

REFLECTIVE BLINDS / “‘Cryotherm’’ mini-slat blinds
are a recent addition to
¢ the “‘Riviera” line, and
are designed to absorb
the sun’s rays or throw
back its heat through the
use of energy-aware fin-
*| ishes. While the “Cryo-
therm” blind is normally
light-absorbing black on one side, and light-reflect-
ing bright metallic on the other, decorative options
include over 100 matching or contrasting edgings
that help prevent light seepage and keep out
drafts. Cost is about a third more than for standard
“Riviera’’ blinds. = Levolor Lorentzen, Inc., Lynd-
hurst, N.J.
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SPORTS SURFACE / Tru-Flex ready-to-use tennis
¥ court coating is an all-
weather acrylic com-
pound that can be easily
applied over asphalt or
concrete surfaced with a
squeegee. A typical ten-
nis court can be surfaces
for under $800, a sub-
stantial savings over pro-
fessional installations.
Ready for use overnight,
Tru- Flex is non-glare, scuff-resistant, and its red or
green colors will not fade. It is also suitable for
basketball courts, playgrounds, and other hard sur-
faces. m Tru-Flex Recreational Coatings, Everett,
Mass.
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DOUBLE PEDESTAL DESK / An all-wood executive
desk with seven pull-out drawers, this “'Trident II”
design by Warren Snodgrass is offered in three
shades of oak and two tones of walnut. Standard
features include solid hardwood drawers, fully
dovetailed and glue-blocked. = Modern Mode Inc.,
Oakland, Calif.
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more products on page 111

QUME, INC., Hawley & Peterson Archifects.

SERYEa

pR T

KALWALL

The most highly insulated light transmitting material.
Saving energy for 725 years.

KALWALL CORPORATION

1111 Candia Road, Manchester, NH 03103, 603-627-3861
See Sweet's 8.14/Ka, 7.8 /KalL, 13.11a/Ka, 13.2¢c/Stu.
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(And youre just using ordinary lighting?]

-

.

o et

A e, When Sylvania SuperSaver™ fluorescent
il le=ises  were installed in just one-third of the World Trad
= .- ==:o= Center by the Port Authority, the center save
i e = " nearly $240,000 in electricity that year. It wa:

arli-.= because the SuperSaver consumes less energ
...t & . . than standard F40 fluorescents with a negligible
2= " .=z difference in light output. So the costs are muct

e == less in the long run. In fact, when it comes tc

e cutting costs on lighting, no one beats Sylvania
" ... We've got five different kinds of fluorescent lamp:
wew = " ... to help make the most effective use of

o .-~ anyone's lighting. Interested? See your

“sl.="=="" |ocal IED, Independent Electrical Dis-
== 2.~ _ tributor, or write or call GTE Products

<. e ==« - Corp., Sylvania Lighting Center, Dan-

- w2~ vers, MA 01923. (617) 777-1900,
..~ ext. 2650. These days it's awfully hard

st~ = 77 to get by with just ordinary lighting.

SYLVANIA :-l::::it':'iga!/Cpmmorcial l
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XODUCT REPORTS continued from page 109

VATER SAVING FIXTURES / From Gerber, this line
f vitreous china bathroom fixtures features
/ater-saving closets that permit positive flushing
ction with only 3%z gallons of water per flush.
xtures include round and oval basins, bidets, uri-
als and water closets. = Gerber Plumbing Fixtures
orp., Chicago.
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VORK MODULE / Part of this maker’s “V.0.5.”
Vertical Office System) of self-contained cabinetry
nd work surfaces, this office component houses a
RT machine on a roll-out.shelf. The door covering
he shelf lifts up and into the unit, pulling down
vhen not in use. All pieces in the “V.0.5.” collec-
on come in white oak, black walnut and cherry
voods in a variety of oil and lacquer finishes.
Modern Mode Inc., Oakland, Calif.
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AETAL ROOF SYSTEM / The CMR-24 standing-
eam metal roof consists of interior liner panels
pplied directly to the structural system, topped by
-vapor barrier, Thermax rigid-board insulation and
- 24-gauge weathering membrane with double-
rck standing seams that expand and contract. The
“MR-24 roof system carries a UL Class 90 wind
plift and a FM Class 1 fire rating, and can achieve
sulating values as low as .05 U. = Butler Mfg. Co.,
ansas City, Mo.
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more products on page 112

FACTORY MANUFACTURED TO YOUR
DESIGN REQUIREMENTS...

THECHOICEIS

)

Hﬂllﬂlll META

DURABILITY

e Continuously welded and
reinforced door edges

e Welded steel rib door stiffeners

e Heavy gauge door and frame
hardware reinforcements

e Factory welded set-up frames

e Complete factory preparation for
door glass lites and louvers

e Million cycle operating test
report available

FLERIBILITY

e No need to compromise
your design

e No hardware preparation
restrictions ,
e Unlimited glass and louver
cut-out sizes

e The exact door opening sizes
required by design considerations
e Frame profiles, gauges, and
depths to suit your design

e The broadest range of UL listed and
approved doors and frames available

UALUE

Long life and reduced maintenance is assured by adaptable rugged
construction and at a competitive price.

Special purpose doors such as X-ray, security, acoustical, blast
resistant, bullet resistant, corrosion resistant, and many other
special features are available from NAAMM members.

Write on your letterhead for the full list and addresses of NAAMM

hollow metal manufacturers.
Acme Steel Door Corp.

American Steel Products
Amertex, Inc.

Bilt Rite Steel Buck Corp. Inc. Manufacturing Co.
Builders Manufacturing Co. Grand Metal Products Irving Schaffer &
-Div. of Jim Walter Doors Corp. Assoc,

Bymoco Metal Fabricators
County Fire Door Corp.

Elco Metal Products Corp. Hol-O-Met, Inc. Western Hollow Metal

Emerson Engineering Co.,Inc.  Krieger Steel Products Co.. o, Inc.

Eucatex S.A. Industria E The Philipp Williamsburg Steel
Comercio Manufacturing Co. Products Co,, Inc.

Firedoor Corporation of
Allied Steel Products, Inc. Florida

E. H. Friedrich Co.
Gateway Metal Products,

Habersham Metal
Products Co.

Pioneer Industries
Precision Metals, Inc.
R. C. Hollow Metal Co.
F. L. Saino

Superior Fireproof Door
Tex-Steel Corp.

)

Hollow Metal Manufacturers Association,
a division of the National Association

of Architectural Metal Manufacturers,
221 N. LaSalle St., Dept. AR-1

Chicago, IL. 60601 (312) 346-1600
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THE

CO-RAY-VAC

HEATING SYSTEM

So energy efficient it cuts fuel

5.

@

112

usage up to 50% and more!

b=

. Entire system hangs from
ceiling, Burner generates
heat here at about
900°F...

. which travels through this
tubing and is radiated
downward...

3, by this shiny reflector.

4. Additional heat is
added by additional
burners. Number of
burners is related to
building size and tem-

Tail pipe located after final
burner is means to convert
almost every BTU generated
into usable heat.

Vacuum Pump on outside Y
wall draws heated air through
system and exhausts prod-
ucts of combustion outside
at temperatures of 100° fo
150°F. Combustion efficiency
is in 90% range.

Pump and burner
combination
replaces conven-
tional furnace,
boiler, chimney.

Gas-fired system designed foruse in indus-
trialand commercial buildings. People and
objects at floor level are bathed in even,
draftless warmth. Warm floors meanwarm
feet, warm feet mean happy employees.
Fast heat recovery after opened doors are
closed. Minimal maintenance.

MOSTIMPORTANT OF ALL: Fuel consump-
tionisreduced. Users report fuel reductions
up to 65%. Savings of about 50% are most
common. Building survey and life cycle
cost analysis lets you know what original
cost and operating costs will be before
you start,

CO-RAY-VAC...The original radiant
infrared heating system proved in
thousands of buildings since 1962.

Roberts-Gordon

Appliance Corporation

Subsidiary of AJ. Industiles, Inc.

44 Central Ave,, Buffalo, NY. 414206
Phone 716/892-8400 AR-2
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PRODUCT REPORTS continued from page 111

VOICE ALARM / The Wheelock 870" Series Con-
trol unit converts any ULI
compatible electrome-
chanical fire alarm control
panel to voice communi-
cation, plus synthetic
tone sighaling and strobe
light capability. Only
three external line con-
nections are required; ad-
ditional power needed
comes dlrectly from the DC power of the “'870"
fire alarm panel. The hand microphone for voice
evacuation directions meets code requirements for
places of public assembly. = Wheelock Signals, Inc.,
Long Branch, N.}J.
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COMPUTERIZED THERMOSTAT / The “DMC
2000 digital monitoring
control works with the
Weathertron two-speed
heat pump to provide
extra-efficient automatic
temperature setbacks.
The computerized ther-
mostat is economical to
operate because its recovery logic limits the use of
resistance heat in the recovery cycle. Small sensors
located throughout the house relay temperature
readings to the “DMC 2000,” which provides both
heating and cooling control. = General Electric Co.,
Louisville, Ky.
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GRAPHICS DIGITIZER / A new product line, “Se-

¢ ries 7000 transluscent
digitizers provide a high
degree of user control in
such applications as archi-
tectural and engineering
drafting, design, map-
ping—wherever graphic
data need to be entered
: into a computer. Availa-
ble w1th active areas up to 42- by 60-in., Complot
digitizers provide 40 user configuration controls
not commonly found in comparable units, such as
local or computer control of all functions and
resolutions of 0.001-in., 0.005-in. or 0.07-in. Pricés
start from $2950. = Houston Instrument, Austin,
Texas.

circle 326 on inquiry card

SILICATE INSULATION / An easy-to-handle grari-
ule insulation with nearly twice the R-value of loose
fill fiberglass, Dacotherm silicate will not burn, and
is safe and non-irritating to install. Dacotherm will
not settle over time, and can be poured over the
top of existing loose-fill or batt type insulation to
increase the R-value. = Diamond Shamrock Corp.,
Irving, Texas.

circle 327 on inquiry card

more products on page 115

Panelization:
the key to fast
construction.

Dryvit brought a remarkable
extra benefit fo the construction of
the Allergy Clinic (facing page): o
fast erection schedule that not only
saved time but cut overhead. it
took just 5 months to build the
clinic from scratch. Exterior grade
gyp. sheathing attached to steel
stud panels were pre-fabricated
and frucked to the site. The Dryvit
System was then field-applied to
provide a smooth seamless skin.

Look for Dryvit in the General
Building File of Sweets Catalog
under Section 7.13/Dr.

Cross-section of a
typical panel shown:

RN !
, NOR 2
. B 3
Q
@
QA
N
5
6

1. Dryvit Insulation Board: expanded
polystyrene with optimum insulating
characteristics. Board sizes, thick-
nesses and shapes are available as
required by design.

2. Dryvit Reinforcing Mesh: specially
woven and freated fiberglass fabric is
embedded in the Primus coating to
prevent suface cracking.

3. Dryvit Primus™/Adhesive: Dryvit's
unique plaster material mixed with
Type 1 Portland Cement is used o
adhere Dryvit Insulation Board to the
approved substrate. I Is also used to
embed Dryvit Reinforcing Mesh on
the face of the board.

4. Dryvit Quarzputz™ Finish: one of four
finishes available. This synthetic plas-
ter material has high bond strength,
integral color and an applied texture
that provides a weather-proof joini-
less exterior suiface.

5. 12" Exterior Gyp. Sheathing
6. 67 Steel Studs @ 16”7 O.C.

Dryvit System, Inc.

420 Lincoln Avenue, Warwick, Rl 02888
(404) 463-7150

Plant Locations:

Warwick, RI; Tulsa, OK; Columbus, GA
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There’s alot
worthsaving

nthis country.

Today more Americans
who value the best of yester-
day are working to extend the
life of a special legacy.

Saving and using old
buildings, warehouses, depots,
ships, urban waterfront areas,
and even neighborhoods
makes good sense. Preserva-
tion saves valuable energy
and materials. We can also
appreciate the artistry of these
quality structures.

The National Trust for
Historic Preservation is help-
ing to keep our architectural
heritage alive for us and for
our children.

Help preserve what’s
worth saving in your com-
munity. Contact the National
Trust, P.O. Box 2800,
Washington, D.C. 20013.

National Trust for

Historic Preservation
Preservation builds the nation

PRODUCT REPORTS continued from page 112

FIRE ALARM CONTROL / A compact, two-zone-
fire alarm control unit for

- small and medium-sized

i installations where a high
¥ degree of life safety or
! property protection is
muumm! : needed, the Unimode

% Dual Unit features one
' ¢ Class A and one Class B
alarm recelvmg zone. The panel operates on a
single-phase 120-volt power supply, with recharge-
able battery standby power sufficient for 60 hours
of system supervision. The Unimode meets NFPA
72A and 72C requirements for local and remote
protective signaling systems. = ADT, New York
City.
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SPRINKLER VALVE / Factory assembled and
tested, this floor control valve test and drain assem-
bly is designed for fire protection systems in high-
rise buildings. It is particularly suitable for buildings
with a waterflow alarm device at each riser, or
where there is more than one alarm device in one
sprinkler system. The assembly is available in 2-,
2Y, and 3-in. sizes. = Grunau Sprinkler Manufactur-
ing Div., South Milwaukee, Wis.
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WIND SITE ANALYSIS / An economical service
that analyzes home, commercial, industrial and
research sites to evaluate the potential for installing
a wind driven generator, the NEG Wind Site Analy-
sis program collects and evaluates localized wind
data for three months or more. Reports include a
yearly wind average, annual power production
curve in Kw and dollars, effects of different tower
heights, and payback rate for any wind generator.
= New England Geosystems, Inc., East Derry, N.H.
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CEILING GRID / Revealok steel suspended ceiling
© -7, grid is now available in
+ %6 and "s-in.-wide ver-
~ sions. Both are compati-
ble with all standard
. .. modular layouts, with lay-
" in or routed tile, and with
" partition attachments.
The new Visuline insert
shown here lnstalled at cross-member intersec-
tions, achieves a contemporary “‘read through’
appearance without routing. The ¥e-in. deep reveal
grid has an ASTM heavy-duty rating. = Lok Prod-
ucts Co., Fullerton, Calif.
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This man
can bring you
what you
need to know
about
metal framing.

He's sitting in your drawer, just
waiting to br1ngyou1mportant|nfor~
mation on Unistrut® Systems.

You'll learn how to solve com-
plex problems such as dividing and
multiplying space. We'll send you
catalogues on support systems of
all kinds.

But we can't do anything until
you fill out this form, put it in an
envelope and put that man to work.

I 1o Unistrut Systems, 35008 Mih. 1

To: Unistrut Systems, 35005 Mich
Avenue West, Wayne, M| 48184,
Please send me what | need to know
about: 12
U Industrial Support Systems

(3 Electrical Support Systems

[J Mechanical Support Systems

3 Medical Support Systems

U] Moduspan Space Framing

[ Exhibits and Displays

Name Title

Company. Phone #_____
Address

City. State Zip_____ l

LUNISTRUT &

——————— ]
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Designed
for™o

REPRII:NTS
ARGHITEGTURA

REGORD
ARTICLES

You can order reprints of any
articles that have appeared in
Architectural Record, whether in
color or black-and-white, in
whatever quantities you need,
for use in your own mailings
and presentations.

For more information, price quotes

MasterFile 2 is a convenience-oriented vertical filing
system that houses sheets 8%2" to 48" wide, all in

and help with layout and format

one cabinet. The basic capacity is 1400 sheets of 3 of your reprints, call:
mil vellum or film . . . and even more when sizes are o

mixed. Cabinets glide open on any surface; docu- Patricia Markert
ments are protected; retrieval is quick. Give your 212/997-6081

valuable drawings the home they deserve.

®) pLAN HOLD

. TIMES MIRROR

17621 Von Karman Avenue « Irvine, California 92714

ARCHITECTURAL RECORD
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TheWall For All Seasons.

The most common
complaint made by building e
owners nowadays concerns the
steadily rising costs of heating and cooling
their structures.

Now, finally, good old-fashioned American ingenuity
has come into play.

Now there’s a way to build in energy efficiency for the
entire life of a building without sacrificing space, beauty
or safety.

Thermocurve. A system consisting of uniquely shaped
2-inch-thick cellular polystyrene panels that are placed
into concrete wall forms prior to pouring.

Easy and quick to use, Thermocurve cuts heat transfer
by up to 75% without weakening the wall and eliminates
about 25% of the expensive concrete needed.

Thermocurve is the first step in the right direction, a
tough barrier against temperature extremes, and against a
future of uncertain energy costs.

The second most common complaint concerns
dampness and moisture penetration.

Thoroseal applied to the outside wall answers that.
100% waterproof, harder and more wear resistant than
concrete alone, Thoroseal bonds so tenaciously that it
actually becomes part of the wall. The toughest part.

That’s why it’s on the Meteorological Observatory at
the top of Mount Washington, where the wind exceeds
hurricane force 104 days each year. That’s why it’s on
Frank Lloyd Wright’s famous “Fallingwater” home

which has a waterfall going
right through it. And it’s also
why it’s on the concrete river
beds at Busch Gardens.
We’re Thoro System Products, and
; when it comes to saving you money,
J we do it with the one-two punch of
Thermocurve and Thoroseal. Efficiency,
durability and convenience. For all seasons.
Write to us for further information.

THOROSEAL

Thernmocurve

Thoroseal is a Registered Trademark of Thoro System Products.
*Thermocurve is a Registered Trademark of The Thermocurve Company.

THORO
SYSTEM
PRODUCTS®

Dept. AR818, 7800 N.W. 38th Street, Miami, Florida 33166.
Telephone: (305) 592-2081, Telex: 51-9674.
Western Office Telephone: (415) 796-9911.

A Unit of Beatrice Chemical, Division of Beatrice Foods Co.

©1981. Standard Dry Wall Products
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