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copper-sheathed domes

four pendentives, thus eliminating ail 

interior columns in the main concourse. 

Minoru Yamasaki, while a principal

The new Airport Terminal Building at 

Lambert Field, St. Louis, was dedicated 

this spring. One of several remarkable 

uses of material in this unique struc

ture, consisting of ihree-intersecling bar

rel-vaulted sections with six intersecting 

dormer arches, is its copper roofing. Ac

cording lo the Copper and Brass Re

search Association more than 50,000 sq 

ft of cold-rolled sheet copper, using 

batten-and-seam construction, was re

quired to cover the roof. (Sections con

necting the three primary units of the 

roof are glass skylights.) In addition

lo providing excellent protection against 

the elements, copper was specified be
cause of the monumental character of 
the building. In a short time, the entire of the architectural firm of Uellmuth, 

surface will acquire a blue-green patina Yamasaki & Leinweber, designed the 

and the roofing may actually be ex- Airport Terminal Building. (He pro- 

pected to outlast the structure that it vided the large areas of glass and the

vaulted arches to convey the impression 

of flight.) William C. E. Becker 

Structural Engineer; Roberts & Schaef

fer acted as Consultants for the concrete

protects.
The Terminal Building is approxi

mately 415 ft long, 120 ft wide, and has 
a maximum height of 32 ft. The roof 
was constructed of thin-shell concrete, shells. Copper roofing was installed by

over which an insulated plywood deck Mound Rose Cornice & Sheet Metal

was

was applied. Each roof section rests on Works.

Detail of pendentive at intersection of two 
barrel vaults (above). Section at left was 
later filled with glass. Sheei-melal workers 
apply 20-03 cold-rolled sheet copper in bat- 
ten-seam construction (right).
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Victor Gruen, architect

Rudolf L Baumfeld, associafe-In-charge; Larson & McLaren, associated architects
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I Haiiingi Man's Stora, San Francisco, California: Gruan & Krummack, architaels. Philip Fain Photo. 2 Holly Woman's Stora, 
Baton Rouga, Louisiana: Morris Lapidus, architact, Rohm & Haas Photo. 3 Manhattan Man's Stora, Naw York City: Morris Lapidus, 
architaet. Gottscho>Sehlaisnar Photo. 4 Josaph Magnin Stora. Sacramanto, California: Gruen A Krummack, arehitacts, Rogar Sturtavant 
Photo. 5 C. H. Baker Shoe Stora, San Francisco, California: Gruan A Krummack, arehitacts. Rogar Sturtavant Photo. 6 Stan Hail 
Man's Stora, Los Angalai, California: Gruan & Krummack, arehitacts. Garbar-Sturgas Photo. 7 Gray Sons Woman's Stora, Hollywood, 
California: Gruan & Krummack, architects. Hariy H. Baskarvilla, Jr. Photo.
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architects. Ro9or Sturtevant Photo. I2| I3| 14 MiHiron's Department Store, Los Angeles, California: Gruen & Krummeck, architects. 
Julius Shulman Photo.
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Section 5 FIREPLACES
HOUSE

COMMUNITY CENTER 

SCOUT LODGE 

GIRLS' CAMP
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Section 6 SOLAR CONTROL 
DEVICES

WALL OVERHANG - ELEMENTARY SCHOOL

WALKWAY SUNSHADE - ELEMENTARY SCHOOL

WINDOW SHADE-HIGH SCHOOL

EXTERIOR SUNSHADE - ARCHITECTURAL SCHOOL

SUN HOOD - BUSINESS SCHOOL

WINDOW LOUVER GRID - HOSPITAL

ENTRANCE CANOPY - DEPARTMENT STORE

SUN SHADE-OFFICE BUILDING

WINDOW LOUVER GRID-OFFICE BUILDING

SOLAR SCREEN - OFFICE BUILDING

PORTE COCHERE - COUNTRY CLUB
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Building with Rental Areas: Oklahoma City, Oklahoma

Among aalieni points of this oflice build

ing for a mortgage banking firm and its 

tenants are: (1) two of the three floors 

are at ground level—one approached from 

street {above and acrosspage), the other 
via bridge from the parking lot at a higher 

elevation (right); (2) the building, bor
dering a busy highway on the outskirts of 
Oklahoma City has been placed at right 

angles to the road for reduction of (laflic 

noises, desirable north and south expo

sures, advantageous placement of parking 

lot, and most dramatic aspect of build

ing from passing cars; (3) economy, 

structural simplicity, and plan flexibility 

have been achieved by a reinforced-con- 

crete frame, equal bay spacing, and an 

off-center corridor; (4) tile screens were 

designed to cut glare, eliminate the need 

for expensive window-wall materials, 

blinds, and drapes, and, most important, 

to keep direct sunlight off glass and 

thereby reiluce cooling load.

Air conditioning is accomplished by two 

packaged units—one located in the base

ment, the other installed on the third 

floor. “Eacl> unit,” report the archi

tects, “contains two compressors which 

are controlled in steps by the temperature- 

control system. The heating unit utilizes 

the package-unit fans, but each unit has 

three hot-water heating coils in the three- 

zone supply duels. The zones are: north, 

south, and interior; ceiling outlets sup
plied from a master ductwork system 

were located according to the tenants' 

requirements. The heating coils are 
served from a hol-vrater boiler and con

trolled with modulating valves. The out

side-air and return-air dampers are con

trolled to maintain a 60 F mixed-air 

temperature.” Had the solar screen been 

omitted, it would have been necessary to 

supply four additional tons of air condi
tioning per floor. Caudill, Rowlett & Scott 

were Architects; James M. Samis, Me

chanical-Electrical Engineer; James G. 

McDonald, Structural Engineer; Grant 

C. Carpenter Construction Company, 

General Contractor.
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Section 7 STAIRS & RAILINGS
STAIRWAY - HOUSE 

STAIRWAY - HOUSE 
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BRIDGE WALKWAY - UNIVERSITY 
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STAIRS-CLINIC
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architect's details

corridor window wall: High School-Community College, Keokulc, Iowa
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Perkins & Will, architects-engineers
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Section 11 DETAILING FOR
MODULAR MEASURE
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William Demarest the working tool

MODULAR MLASURi; for modular

assembly

No conscious move toward assembly of modular parts has been 
so persistent or so fruitful as Modular Measure. As Committee A62 
of American Standards Association, its proponents have long had 
professional and industrial support. Now the movement is co> 
ordinated (and incorporated) under the new Modular Building 
Standards Association, with active sponsorship of AIA, Producers 
Council, Associated General Contractors, National Association of 
Home Builders, as well as individual members. Administratively 
heading much of the work in recent years has been William 
Demarest, author of the following article. Modular Assembly 
cannot be fully successful with a vaguely but not-quite modular 
approach to manufacture or to drafting methods. There must be a 
discipline; there must be an accepted lowest«common*denominator 
module as well as the large structural module within which parts 
fit; and there must be a drafting-designing-detailing method. 
These are the elementary needs: with use of the techniques of 
Modular Measure they can become the tool.

Former Modular Co-or
dinator of The American 
Institute of Architects, 
Washington, D. C.; Dem
arest has recently become 
the plastics-in-building 
consultant for Manufactur
ing Chemists' Association, 
Inc., also of ^jAin^on.

together in repeating joint-to>joint dimen

sions likewise divisible by 4 in. These 

two aspects of the single idea are essen

tial to the practical application of the 

method; they must be kept in mind, too, 

whenever discussing it

Subsequent promotion of Modular 

Measure under AIA auspices necessarily 

placed most emphasis upon the building- 
layout side: the Modular working-draw

ings and details. Modular-size materials 

were already beginning to appear, but 

(he necessary modular drawings were not. 

Either aspect, of course, influences the 

other. It ia reasonable to surmise that, if 

substantially all working drawings were 

Modular, most material sizes would be 

Modular~and vice versa. This situation is 

often assumed to explain entirely the re

luctance of the profession to adopt Mod

ular Measure—architects, it is said, are 

merely awaiting a wide selection of Mod

ular materials.
Strictly speaking, Modular working 

drawings are only these that indicate a

With the blessing of AIA and the help 

of many building materials manufactur

ers, Modular Measure was launched more 

than a decade ago. Traditional modes of 

dimensioning in construction were irra

tional and haphazard. By now, the new 

system is widely acknowledged to be the 

only practical means available for bring

ing order into building dimensions and 

product sizes.

In this light, it is puzzling to observe 

that (1) a heavy preponderance of archi

tects who have used Modular Measure are 

highly enthusiastic about its advantages, 

and yet (2) the total number of architec

tural offices that have adopted the new 

method is very small. Furthermore, a 

great many students emerging today from 

schools of architecture to start work in 

architects’ drafting rooms, are quite igno

rant of the way a Modular working-draw

ing is dimensioned and why.

The following report on Modular Meas

ure is an attempt to gage the present per

formance of this method of dimensioning.

from the architect’s viewpoint. It may 

incidentally shed some light upon the 

reasons for the hesitancy about the new 

system, shown to date by architects and 

architectural educators.

The word **new” can be used only rela

tively when speaking of Modular Measure. 

Proposals for something of the sort date 

back to the 1920’s. It was in 1936 that 

Albert F. Bemis, a public-spirited indus

trialist, published his proposal for a 

“cubical modular method” as a means of 

reducing housing costs. This laid down 

the principles of Modular Measure which, 

after being developed a little more fully 

by an industrywide study group under 

American Standards Association, was 

promulgated late in 1945.
Establishing four inches as the basic 

module for construction, Modular Meas

ure provides a simple means of correlat

ing the. dimensions of buildings with 

stock sizes of the materiak going into 

them. Buildings are laid out in 4-in. mul

tiples and material units are sized to fit
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certain aid to dimensioning: the three 
dimensional Modular reference grid, the 

spacings of which are, of course, always 

4 in. This grid is the link between the 

sizes of the parts and the layout of the 

whole. Nonetheless, upon noting how very 

few architectural offices report themselves 

to be using Modular Measure, one won

ders whether there may not be a great 
many architects who unknowingly almost

do employ this principle. Inefficiently 

perhaps, and without the grid (and with

out a< name to describe what they are 

doing), they are adjusting building-lay

out dimensions to accommodate stock 

unit sizes. These days, indeed, a great 

many of the most-used sizes are modular, 

even when not advertised as such. The 
list of components which follows is nec

essarily incomplete, since it would be

too tedious to name ail product types, 

some units of which might be made to 

go together in increments that are 4-in. 

multiples—if the detailer is sufficiently 

adept at making them work out that 

With more truly Modular building 

terials coming into the market all the 

time, architects may already be 

nearly Modular than they think!

way.

ma-

morc

available componenta for Modular-Measure dimensions*

Matal PartitionsMasonry
Brick Structural Clay Product* Initltuta 

1520 18th Street, N. W.
Washington, D. C.

Notional Concrete Masonry Association 
38 South Dearborn Street 
Chicago, III.

Structurol Cloy Products Institute 
1520 18th Street, N. W.
Washington, D. C.

Indiana limestone Institute 
P. O. Box -471 
Bedford, Ind,

The Morble Institute of Americo 
32 South Fifth Avenue 
Mount Vernon, N. Y.

Building Stone Institute 
2115 Morlindole Avenue 
Indianapolis, Ind.

Wood-Frame Construction 
(Basod on 16" o.c. stud 
spacing)
Wollboord, plywood, 
siding, roofing, etc. 
including inferior end 
exterior finishes in 16",
32", 24", and 48" widths

Concrete Block
Douglas Fir Plywood Association 
1119 A. Street 
Tacoma 2, Wash.

Hordboord Associorion 
205 West Wocker Drive 
Chicago 6, III.

Asbestos-Cement Products Association 
509 Madison Avenue 
New York 22, N. Y.

Gypsum Associotton 
20 North Wocker Drive 
Chicago 6. III.

Metol Loth Manufacturers Association
Engineers Building
Clevelond 14, Ohio

Nationol Minerol Wool Association
2906 Americas Building
Rockefeller Center
New York 20, N. Y.

InsuloHon Board Institute 
HI West Woshington Street 
Chicogo 2, III.

Tile

Nolurol Stone

Metol loth

Glass Block Insulation
Vents

Screens

Windows
Aluminum Aluminum Window Manufacturers Association 

45 North Stotion Plato 
Great Neck, N. Y.

Metol Window Institute 
Cheltenham, Pa.

Notional Woodwork Manufocturers Association, Iik. 
332 South Michigan Avenue 
Chicago 4, ill.

Combined furnace, 
hot-waler heater, cettlrol 
oir-conditioning 

Worm-air heating ducts 

Prefab, folding, attic stairs

Flue Lining
Cloy

Steel

Wood

Doors
Steel

Cloy Flue Lining Institute 
161 Ash Street 
Akron, Ohio

Sloe! Door Institute 
2130 Keith Building 
Cleveland 15, Ohio

Notional Woodwork Monufocturors Association, Inc. 
332 South Michigan Avenue 
Chicago 4, III.

FIro-Extinguishor Cabinets

Plumbing Fixtures Plumbing Fixture Mortufocluters Assodotion 

1145 Nineteenth Street, N. W.
Washington 6. D. C,

Wood

Ceiling Components
Acoustical Tile Acoustical Materials Aisodotion 

335 East 45th Street 
New York, N. Y.

Drinking Fountains 

Shower Stalls, stamped 

KItohen Cabinets
Trofferi

Diffusers

Package Assemblies

Curtain-Wall Panels

Steel Kitchen Cabinet Manufacturers Association 
Engirkoorv Building 
Cleveland 14, Ohio

Major Appliances
Electric Notional Electrical Manufacturers Associotlen 

155 East 44th Street 
New York, N. Y.

Gas Appliance Manufacturers Associotion 
60 East 42nd Street 
New York 17. N. Y.

Gas
*No complete list of available components fer Modulor-Mcosure dimenslonins exists 
ond similarly, no complete tabulation of manufoetureri of these component* hat 
been compiled. Presented above ore mony component-types that are known to be 
produced on the 4-in.-module principle. Where they exist, ossociatlans ond Insti
tution*—which have (odicoted a willingne** to Fvrnifh oreWtectf and engineer* 
with nerne* of their mirr^ters offering product* for Modular dimensioning—ore 
named. A tabulation of Individual cnorHifacturers of Modulor-Meature components 
wot net ottempted, since it would inevitably be incomplete ond might give o 
dirpropertlenale picture.

Air-Condltienif^ and 
Rafrlgeration Equiomaiit

Air-Conditioning and Refrigeration Institute 
1346 Connecticut Avenue, N. W, 
Woshington 6, 0. C-
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Modular Measure: reasons for €K>-ordlnated dlxnensionini;

Our building industry is often likened to 

that of agriculture—the only basic U. S. 

industry larger than building, according 

to most people’s bgures. By their very 

natures, the two have much in common. 
Each is vast in size, supplying a funda

mental need of the population. Although 

giant corporations are operating profit
ably In each field, both include a vast 

number of small entrepreneurs, to be 

found in most localities across the land.

As in agriculture, tradition and 

servatism have loomed large in the build

ing industry. In the former, during recent 

years, the consumer has benefited in

creasingly from the analysis and reorgan

ization of the processes of farming, food 

storage, and transportation — processing 

and marketing in the light of current 

technology. Such progress has been 

slower to appear in construction; how

ever, since World War II, improved tech

niques have been accepted more readily 

than in the past. Now. a more or less con

certed effort is being made to analyze the 

building process in its entirety, with the 

thought that it should be organized to 

make the most of present and impending 

technological advances.

A basic trend, common to other impor

tant American industries, is now begin

ning to appear in building construction. 
“Industrialization” is perhaps the most 

apt of several terms used to describe it. 

Its philosophy was recently summed up 

by a building researcher this way: “In

dustrialization requires that the product 

be made and stocked without knowledge 

of just who will buy it and just where it 

will be used.” The “industrialization” of 

building tends to encompass a growing 

range of materials; it is aided and abetted 

by a strong trend in present-day design— 

“component” assembly (page 148).

any, of its advocates hope to see it prac

ticed to such an extent in the immediate 

future. At the same time, it U a fact that 

the building process is undergoing indus

trialization and that the unpopularity of 

the component approach to design is a 

major factor favoring this development. 
It can be noted that completed buildings 

which have carried the concept furthest 

are very often costly “showpiece” designs, 

employing specially fabricated compon

ents. The missing element in such cases 

-and the link needed for industrializa

tion of the whole procedure—is mostly 

dimensional standardization.

The considerations here are quite ob

vious, since they have to do only with the 

fitting together of building components. 

The basic point (and perhaps the one 

most difficult of solution) is that each 

type of joint detail must be pretty much 

standardized as to size and shape. There 

is considerable latitude in the stringency 

of this requirement, but it seems to have 

become progressively more precise and 

limited with the advance from masonry 

(mortar joints) to inflexible metal-lo- 

metal points of some complexity. This 

trend need not persist as a necessary con

comitant of industrialization; the advent 

of all-glued structures, for instance, 

might reverse it and permit somewhat 
greater latitude in joint standardization. 

There are countless possible variations in 

the ways a component must fit other com

ponent parts of the building (including 
duplicates of itself). Fitting together 

thus, without need for “specials,” de

mands both that the joints themselves be 

standardized and that the over-all, joint- 

to-joint dimensions of components like

wise be brought under control. This is 

merely a matter of size and fit; beyond 

this limited scope, it has no design sig

nificance. What happens between joints 

(edges, surfaces, and ends) of a com

ponent may be far more important; yet, 

from the viewpoint of routine assembly, 

is not significant.

3000-
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con-

atandardization

Any “ideal” of an all-bolled, all-gasketed 

assembly serves only to represent the 

theory of the component method. Few, if

/n the communication of information, we are 
accustomed to and readily understand the refer
ence grid: used as a graph (top), on a map (center), 
or in building (bottom).
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assembly on a grid>pattem

The typical reclangularity of most build

ings suggests the basis upon which the 
layout of components may be co-or

dinated. A flat-roofed, boxlike building 

made entirely of component panels, for 

instance, could readily be laid out by 
following a rectalinear grid, in three di

mensions, spaced according to the “re
peal”—or module—by which the panel 

unit is assembled with its identical neigh

bors. This panel module would not ne

cessarily equal the outside dimension of 

a unit; it would be governed by the as

sembled panel and joint. Just like the 
length of a wave-cycle, the module would 

be the dimension from a certain point 

(say, mid-joint) to the next identical 

point, repealed (mid-joint again). An in

teresting report on the actual develop
ment of such grid systems for the Hert

fordshire (England) prefab school-build

ing program was recently published.'
A modular grid of this sort provides a 

simple and practical method for co-ordin
ating the layout of a building with the 

size of the component. It is very com
monly used by architects these days, but 

generally running in one dimension only. 

The best example of this is the horizon

tal dimensioning of ribbon windows that 

run across at least one entire facade, thus 

permitting no “take-up” at either end. 

The designer must employ a module, the 

dimension of which probably does not 

equal the width of the individual window 

unit. Further, for steel-framed office 

buildings, the architect correlates the dif

ferent horizontal modules of fenestration, 

of office width, and of structural bays.

This is sufficient for isolated dimen

sional co-ordination, where the sizes of 

components can be adjusted to suit the 

module selected. Such freedom is likely 

to be achieved, however, only by speci

ally ordering the desired sizes. Whether 

it now costs more than using stock sizes

(for larger structures), the “special 
order” obviously conflicts head-on with 

the smooth quantity-production and dis

tribution of standard items. It blocks 

reductions offered by industrialization.

Therefore, the assembly-grid principle 

has been carried one step further. A uni

versal Modular grid has been established 

for the U. S. building industry, in an at

tempt to provide a common basis for 
relating stock sizes of all building materi

als and equipment. This grid employs 

4-in. module in each of its three dimen

sions. It is expected that this relatively 

small module will function as a “least- 

common denominator” for substantially 

all stock units of whatever magnitude. 

Their nominal {or “grid,” or 

sizes need only he some multiple of the 

basic 4 in. in order for them to fit readily 

into the assembly grid. Into the building, 

that is, without need for further fabrica

tion or on-site alteration.
This dimensional system, of course, is 

Modular Measure. Its Modular grid has 

further usefulness to the draftsman and 

contractor in terms of simplified and 
more orderly dimensioning. Trouble mak

ing fractional dimensions can be kept to 

a minimum under Modular Measure. Fur
thermore, those remaining are pulled out 

of controlling dimension-strings and iso

lated, since the only cumulative units of 

measurement are the 4-in. modul'es.
For these and related reasons, the sys

tem is already being used to advantage 

by a number of architects without await

ing the availability of a vride array of 

stock building components in modular 

sizes. The real significance of Modular 

Measure, however, lies in the fact that di

mensional co-ordination in the building 

is an absolute necessity, if the trend to 

industrialization is to prevail. Just as in- 

dastTializaltun appears to offer the only 

avenue to reduced building costs, so does 

Modular Measure offer the only practical 

approach to co-ordinated sizes and dimen

sions.

cor-
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I-H +'modular”)

T
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A modular component (lop) has ttao attribaUs: 
its profile is designed to be co-ordinated with other 
modular componenit (center); its dimensions are 
derived from itt modular dimensions (botlom).

Sketches from Modular (lo-ordination in Building, 
Project 174, European Productivity Agency of the 
Organisation for European Economic Co-operation, 
August /95d.> “fStsAUUj fAroBfA Stsnderdiftion," JciT 1957 P/A.
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Modular Measure: dimensioning drawings

ing grid, In other words, they will be 

gridlines; it is therefore important that 

they be identified as such. Hence, the 

rule that, on all Modular drawings, a di

mension taken to a gridline is indicated 

by an arrotv; but where a dimension-line 

terminates off the grid, a dot must be 

used instead {illustrated acrosspage).
For example, when the nominal jamb 

of a window is located on a small-scale 

plan by a dimension-arrow, it is evident 

that this dimension is to a gridline. On 

the window detail, that gridline is seen 

as part of the regular -t-in. Modular grid 

which always appears on large-scale 

drawings. Recognizing the same gridline 

apearing on both the plan and the detail, 

the construction man readily understands 
just where the designer intended that 

jamb to l>e located. Whether at large 

scale or small, whether the grid is drawn 

in or not, the draftsman uses an arrow 

when dimensioning to a gridline; when 
dimensioning to a point oH the grid, he 

uses a dot.
Vertical dimensions are co-ordinated in 

modular drafting by setting nominal hit- 

ished-floors coincident with horizontal 

gridlines. Actual finished floors are gen

erally located Va,” below a gridline, with 
one exception. In wood-frame construc

tion. the top of the sub-floor (or of slab- 

on-ground) coincides with a gridline.

Many architects report, after they have 

started to dimension working drawings 

and details by Modular Measure, that 
this .system encourages two things: draft

ing short-cuts, helping produce drawings, 
and clarity of presentation — which not 

only is helpful to those in the drafting 

room but also assists the contractor and 

his men to get the job built in strict ac

cordance with the architect’s intentions. 
A significant comment is often heard: 

“rAe gridlines make everything fit." In 
essence, once the draftsman has formed 

the habit of thinking primarily in terms 

of the aforementioned “3-D'’ egg-crate, 

instead of “1-D" dimension-lines, he has 

mastered the principle of Modular Meas

ure. He is then well on the road toward 

more orderly, more accurate drafting.

ings at larger scales must show it. Small- 

scale layout drawings — plans, sections, 
and elevations—give nominal, or “grid,” 

dimensions wherever feasible. The drafts
man must understand that the grid is still 

there, even though it cannot be indicated 

when the building is drawn at such 

scales. Insofar as possible, these draw

ings show nominal surfaces: nominal 

walls and partitions, nominal finished- 

floor. etc. This will mean that, for the 

most part, lines indicating such surfaces 

wilt coincide with (invisible) grid lines. 

Thus, the distance between the arrow at 

one end of a dimension-line and the ar

row at the other end will be some mul

tiple of 4 in. This rule should not be in

terpreted to mean that such things as 

nominal 6-in. stud-partitions and nominal 

10-in. cavity-walls must be increased ar

bitrarily to 8 in. and 12 in. The nominal 

dimensions should be used as originally 

intended. And, although nominal finished- 

floors must be located on gridlines, floor 

thicknesses need not be 4-in. multiples. 
Modular Measure introduces no require
ments as to ceiling heights. On small- 

scale plans for houses of conventional 

wood-frame construction, a single arrow 

is commonly used to indicate the actual 

face of a line of wall-studs or partition- 
studs, coinciding with a gridline.

Dots and arrows at the ends of dimen

sion-lines have a specific significance on 
modular drawings. This arises from the 

fact that the 4-in. Modular grid cannot 

be indicated on small-scale plans, sec
tions, and elevations. In referring back 

and forth between these layout drawings 

and (larger-scale) detail drawings, it is 

necessary to know exactly where any par

ticular detail fits into the building as a 

whole. The Modular grid makes this 

clearly apparent, even when the same 

detail occurs at several different loca

tions. This is possible simply because the 

grids on the various detail-drawings actu

ally represent small portions of the three- 

dimensional, over all building grid. Al

most all the lines to which dimensions 
are taken on the small-scale layout draw

ings will coincide with lines of the build

Modular Measure facilitates orderly sys

tematic dimensioning of working draw

ings by introducing an “egg-crate” of 

reference planes throughout the entire 

space that the building will occupy. The 

egg-crate consists of series of parallel 

planes, each using a 4-in. spacing, since 
that is the basic module. On paper, these 

appear as lines making a grid of 4-in. 

squares—the gridlines.
Preliminary sketches are affected by 

Modular Measure in only one way. If de

sign modules are used in laying out the 

building, they should be multiples of 

4"—such as 16", 40", 7'-B", etc. Any 4" 

multiple whatsoever will do, the idea be

ing simply to make it easier for the 

draftsman, later on, to convert prelimin

aries into scale-drawings dimensioned in 

multiples of the basic 4-tn. module.

Draftsmen must form the habit of be

ginning details with the gridlines and 

must set them down first in starting a 
detail-drawing of any kind. This hag to 

be an inviolate rule for any drafting team 

that intends to produce Modular draw
ings. There are no exceptions: even hasty 

freehand sketches of only part of a detail, 
jotted down during discussion or study 

of a problem, must all start with an indi

cation of the 4-in. Modular grid. (An un
derlay showing the grid will not do, al

though it can be useful as a guide for 

drawing in the gridlines.) If a detail is 
going to be worked up on the final sheet, 

it is helpful for the draftsman to rule the 

gridlines in ink or on the back of the 
tracing paper. Thus, they cannot I>e 

erased as changes are made; it is essen

tial that they appear on the blueprints. 
When dimensioning a Modular detail, the 

draftsman locates the surfaces of parts, 
centerlines, etc., by dimensions to the 

gridlines shown, not to points elsewhere 

in the building. (Because of the 4-in. 

grid, a Modular detail should require 

fewer small, fractional dimensions than a 

detail drawn the old way.)

Most “modular" drafting rooms set a 
dividing line at the scale of — I'-O". 

Smaller scales are considered loo fine to 

actually show the 4-in. grid; all draw

I
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Detailt of typical spandrel in Inland Steel 
Building, Chicago. Architects: Skidmore, 
Ounngs & Merrill. Detail (left) shows standard 
method of dimensioning as indicate4 on the 
architects’ drawings. Detail (right), however, 
suggests how drawings might have been exe
cuted—if Modular-Measure dimensioning had 
been chosen. ('Z)<meniioiM developed by out^r,^ 
Additional discussion and photos of the Inland 
Steel Building are presented (page 158).
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Modular Measure: present performance

ing is an important aspect of design and 

is at the very heart of the drafting opera

tion; different architects will view it in 

different lights. The comments received 

varied accordingly, but almost all who 

liked Modular Measure liked its influ

ence upon large-scale details. Exceptions 

were those who said they found the modu

lar grid inapplicable to some types of de

tails. Another interesting, and also nega

tive, fact emerged: No one complained 

of the bother of indicating the grid on 

his large-scale drawings, in the flrst 

place.

of the claims in question and how they 

had been borne out in actual practice. 

Some claims, such as the reduction of 

draftsmen's errors, were widely en

dorsed; others were sharply challenged. 

A small minority reported that they had 

undertaken the adoption of Modular 

Measure; yet, for a variety of reasons, 

had thought it an unprofitable change 

and had abandoned the attempt.
Certain points were made, again and 

again, by those who had used the system; 
The co-operation of one’s structural en

gineers is critically important; modular 

exterior-door sizes are badly needed; 

Modular Measure must not be permitted 

to dictate design decisions. It also be

came clear that the schools have failed, 

so far, to familiarize future draftsmen 

and architects with the new dimensional 

procedure. The continuing lack of modu

lar sizes of building materials was, of 

course, frequently decried.

These are the eight Modular claims, 

one by one, along with some of the com

ments received on each:

Modular Measure has been touted wide

ly in the architectural world. AIA has co

operated in staging seminars, publishing 

booklets, etc.—all intended to interest the 

architect in the new mode of dimension

ing and to explain how it accomplishes 

benefits for him and his client. Many AIA 

members have heard Modular Measure's 

claims of performance forcefully ex

pounded by one of its most notable prac

titioners—C. E. Silling of C. E. Silling 

& Associates, Charleston, West Virginia, 
a Fellow and past Director of the Insti

tute. He has preached the Modular 

“gospel" at countless architects’ meet
ings and has intrigued his audiences by 

reports of large “profits” open to the 

practitioner through the efficiency and 

of Modular Measure. Drawing

drafting costa reduced 
by faster production 
of working drawings

Efficient drafting-room production can re
sult only from good organization and 

training; improved dimensioning prac
tices can never be more than a contribu

tory factor. This probably explains why 

some firms with Modular-Measure experi

ence consider the method ineffective in 

cutting costs, in the face of the majority 

which feels that it undoubtedly does 

speed production and thereby reduces the 

expense of producing a set of drawings. 

Most comments were unqualified: “Defi

nitely lower drafting costs”; “speedier 

production and lower costs always”; etc. 

Some did not have cost records complete 

enough to substantiate savings; others, 

to Modular Measure, were confident

economy
upon the experience of his own small, but 

highly productive, office, Cy Silling has 

made Modular Measure sound mighty at

tractive—spectacularly helpful to most 

phases of an architectural practice. 
Skeptics have wondered why it should 

that most of the enthusiasm in sup-seem
port of Modular Measure’s claims should 

emanate from just a handful of people— 

Silling and a few others who, like him, 

became excited about the method through

fewer drafting errors

The great preponderance of architects 

who commented stated definitely that di

mensional errors on working drawings 

were reduced by Modular Measure. This 

was generally attributed to the simpler 

and mure obvious indication of dimen

sions than was possible when dimension

ing in the traditional manner. Some felt 

that this one immediate benefit furnishes 

ample justification for taking up Modu

lar dimensioning.

use of it. Actual practitioners of Modu

lar Measure were rare, not lung ago; it 
thought, however, that this should 

longer be true, following the profes

sion’s decade-long exposure to the idea. 

Accordingly, 131 architectural offices of 

diverse geographical location were writ

ten, and invited to comment—if they had 

had actual experience with Modular 

Measure—up eight claims (stated below) 
made by the proponents of the system. It 

emphasized that “Modular Measure”

was

no
new
of realizing economies, but did not (eel 

that they were yet being achieved.

Any change in a going operation must 

be thought of as an investment, since a 
dip in efficiency is inevitable. Until archi

tectural schools make a practice of fa

miliarizing all students with Modular 
Measure,^ the conversion of each office 

will call for a period of training (which 

is most practical to spread out, crew by 

crew). Losses caused by such inefficiency 

represent an investment that the architect 

hopes to recoup as his drafting force be

gins to work more smoothly and rapidly

foster* clearer detailing

Insofar as it can be compressed into a 

few words, the argument of Modular 

enthusiasts that the method can clarify 

detail-drawings arises from its use of a 

three-dimensional system of co-ordinates. 

This appears on large-scale drawings as 

a grid, forming 4-in. squares. The drafts- 

it is said, is forced to “think

was
meant preparation of working drawings 

according to the drafting practices pre
scribed by AIA—using 4 in. as the basic 

unit in dimensioning; indicating this 

detail-drawings by actually showing the 

4-in. grid in which the building is

on

arrow when dimension-placed; using an 
ing to a gridline, otherwise a dot to lo

cate any surface not coincident with the

man,
through” a detail with care, since he 

must locate key points properly within 

the omnipresent Modular grid by refer

ence dimensions to grid lines.

* A eommfmS imj rreeiwtd from 9Jt# lmr%0trrhUtctural and tngfneerl/if firm wAieS Sat 6«fn Madmttr Mfatmrt fat lomt jeart: "Wt iknai* that tomt dtafumta hat* com* to »otk for at fat‘ learnt* ii*r 
maul to Itarn ttodaJar Mtatart. Oar Ckiof Ihafitau* rtforlt cA<)' {a<« no lira* iecrnlnc ih* tjilam and, wicS 
9*rr
within a week or two."

grid.
Twenty-six firms responded that they 

had followed Modular Measure, thus de- By and large, actual experience would 

to substantiate this claim. Detail- lilUe itttoaetion, tk*f or* prattieaUj edacatwd
fined; each commented on at least a few appear
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by Modular Measure. This was not em- 

pliastzed in the coirmnents received, but 

other sources have coohrmed that appre
hensions as to the actual efficacy of Mod

ular Measure have been a major factor in 

delaying adoption by individual firms. 

The greatest lesson to be learned from 

the respondents is that each office must 

assure acceptance by all those employes 
affected and must plan adequate indoc

trination of those who are to put the new 

procedures into practice.

♦

4-

uaeful in co«ordinating unit 
•Izea of materials

Dissatisfaction with spotty availability of 

Modular-size building materials was ex

pressed in the architects’ comments. 

Manufacturers’ difficulties in developing 

Modular-unit sizes were not appreciated. 
Reports on material sizes echoed others' 

comments with regard to drafting and 
detailing (above) to the efiect that Mod

ular-size exterior doors cannot now be 

found, are urgently needed.

WJ17V
SmiA, Tarapata, MacMahon, Itic^ report 
Act the addition to the Pembroke School 
(above and below), Birmingham, Michi
gan, teas one of their most successful14 ?
completely integrated Modular-Measure
projects. Regarding the production of
working drawAgs, they found “that the

w- use of gridlines required leu dimension-
Ag, which ntUurally resulted in mini-ft
miting dimentAnal error as welt as line-
drafting error! Lew-Art Pboiw

mahea poatible tighter 
coat>estimates

This claim was not substantiated by re

sponse received. Such matters are hard 

to gage in any case and the lack of com
ment would imply that architects using 

Modular Measure are as yet unconvinced 

on this score. However, in addition to the 

few responding affirmatively, a few others 

predicted that this will be the case, some 

day. Negatively, none seemed to think 

the new mode of dimensioning causes 

less-accurate estimates.

quicker layout of the Job 
at the site

Modular Measure makes possible radical 

simplification of dimensions at the foun

dation level. Except in rare instances, 

fractions of inches can be avoided com

pletely: often, all layout dimensions can 

be multiples of the 4-in. module. This 

provided basis for the claim that the new 

method speeds job layout. Modular ar

chitects’ experience seems to be mixed. 

.Although layout can be greatly benefited 
by Modular drawings, this will depend 

on ihe familiarity of superintendent, fore

men, etc., with the principles involved.



terns, based upon the 4-in. Modular grid, 

to Cope with such problems of vertical 

co-ordination as the one just indicated,

for a nonmodular job. A few reference 

dimensions will suffice to locate them rel-
raducea masonry costs 
while improving quality

ative to the building grid.)
Furthermore, some architects pointed also to identity controlling elevations

The masonry interests, who were the first

push the Modular-Measure idea, 
should be pleased by the preponderantly out that, if the “component'assembly" ap

proach to design is being followed, Mod-

to
and to make it easier to find elements

in plan.
The general conclusion that may be de

rived from the reports received is that 

claims of Modular Measure’s benefits are 
largely true, but cannot be guaranteed in 

every case. It it a tool for achieving 

order, specifically in dimensioning, in the 

production phase of architecture. Dimen

sions and size considerations pervade this 

phase and efficiency can only be achieved 

through a multiplicity of improvements. 

Modular Measure can help in many ways, 
but is still probably performing almost 

at its worst—because of widespread un

familiarity with (and occasional opposi
tion to) the system and because of the 

dearth of Mudular-co-ordinated materials 

with which to execute the Modular draw

ings. That this “worst” is found well 

worthwhile by a number of practitioners

favorable comments received on this 

•liiestion. Architects further pointed out 

that nothing is gained unless Modular- 

size units are available competitively and 

unless the masons are acquainted with 

the system. Some appeared to doubt 

whether a mason of lesser skill could, 

through Modular Measure, produce work 

of quality equal to nonmodular masonry 

laid up by a superior journeyman without 

the benefit of modular dimensioning.

ular is a positive aid to good design.

Modular-drafting practice will undoubt

edly evolve as more and more offices 

adopt this method. At present, a number 

of questions remain unanswered. One off

ice queried: “When typical details are 

employed, should arrows, dots, or some 

cither indication be used? Not all typical 

details are located within the grid set-up 

in the same position. Perhaps a simple 

note added to the standard instruction
requires no cempromiees 
as to freedom 
of architectural design

decaP could indicate the use of an arrow 

for all typical details, regardless of loca- 

lion.” Another pointed out: We have aIt was to be expected generally that ar
chitects using Modular Measure would problem in dimensioning lo odd (Modu

lar-standard) brick courses, as we havebe Convinced that this mode of dimen

sioning presents no conflict with their 

basic function as designers, and this 

proved to be the case. Conversely, one 

firm has declined to adopt the system as

not adopted dimensioning in thirds of

inches and sixteenths do not total up to 
three courses in 8 in. We have thus found justifies faith in the new method. Specific

comments, from individual architecturalthat the 4-in. basic unit is a fallacy for 

(Modular-standard) brick-faced build- firms. on the preceding eight claims 

are presented (page 266).
One firm—Aeck Associates, Atlanta, 

Ca. —teas good enough to set down a full 
report on its recent adoption of Modular 
Measure. The following was prepared by 
F. /. Bull (then of the Aeck firm, now 
portner in Office of Frank I. Bull, Archi
tect, & John N. Kenney, also of Atlanta}:

yet, partly because of a feeling that it
handicap design. An important c<im- ings. The actual unit is 8 in., to keep

brick coursing similar in equal stories.
can
nient received from several was to the

This means that story heights can varyeffect that, if design considerations are
important, there will be tiroes when only in 8-in. increments and, in many

cases, this is impractical.” Quite a number
more
the Modular method will have lo be ig-

of offices have developed reference sys- *red. (Nonrectangular elements of a 
.\(odufar building, for instance, would 

have to be dimensioned pretty much as

no

*hulr»<tica drtalt far markuii rfrawufj art arailaUt /tom -ilA HiadquMtitti. 0. C.

case-history: converting to Modular
in right. Perhaps Modular would cause 

a cost increase that we could not stand. 

Then, too, there was the inherent fear of 
the unknown. We stayed with the old

our office practices, but there were the 

same two men as before extolling the 
virtues of Modular Measure. We l>egan

“In the beginning, there was the promise 
of Modular Co-ordination. The begin

ning, I believe, was in 1952 at a meet
ing of Georgia Chapter. AIA. A well- 
known architect, the prophet of Modular 

profits, along with Bill Demaresl, gave 

illustrated lecture on the benefits to 
be gained from the use of Modular di-

to think more seriously about it.
'At the time, we were doing a good system of dimensioning.

“We had, however, become convinced 

that we should try the new means of di

mensioning and we told ourselves that we 

were only waiting for the ‘right build-

volume of school work. We discovered 

that all of the materials were Modular!
an

There were jumbo brick and concrete

block; standard-sixe steel, projected win
dows; and 4-in. steel columns and beams ing.’ By definition, we meant a project

in 8-ft bays. Everything was Modular with a good budget figure, a project not

except the architects and the drawings. too large,
would come along at just the lime ‘when

mensioning.
“We had always been impressed with 

the need for efficiency in producing com-
rather simple to do. Itoneplele and accurate drawings. Here was 

a method (hat met (he specs! The only Although they may not have been real,

there seemed to be many reasons for things get back to normal in the office.’ 

Our apprehension revolved around time 

schedules, remarks of other architects 

who claimed some bad experience with 
Modular, and the position held by the 

joint AIA-AGC Committee, which was to

action taken, however, was to set up a 
file entitled, ‘Modular Co-ordination.’ 

“The 1954 winter meeting of North 

Carolina Chapter, AIA. was a confer- 

‘Simplified Drafting Proced

ures.’ In this we took part and told of

keeping the status quo. Most of these 
buildings were in rural locations and 

built with local labor which would not 

be familiar with the system. Budgets 

very low and bids had been coming
ence on

were
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hold the entire subject of Modular Meas

ure in abeyance until there was a gen

eral acceptance throughout the industry.

“A year and a half later we thought we 
saw the proper opportunity to use Mod

ular. It was a small professional office 

building for seven doctors.

“Financial arrangements and budget

ing were meticulous and endless. The 

clients employed a firm of CPA’s to work 

out all angles and aspects of their pro

posed investment. Of course, the heart 

of this work was the estimate of the 

building cost. In panic, I guess, we sent 

a letter to all bidders, enclosing reprints 

from the January 1955 Constructor, of

ficial publication of the AGC. This re

print had lavish praise of the advantages 

of the Modular method.

“It was only several days later that we 

received a letter from a general contrac

tor who was bidding. He had never heard 

of the Modular system before and had 

settled down to the usual two weeks of 

‘lake-ofl.’ After exactly three days he 
had finished all quantity take-ods and 

had subs all lined up. He stated that it 

was the easiest take-ofi and the most ac

curate that had ever come through his 

office. On bid day, the contractor who 

had written the letter was low bidder 

with a proposal 3/10 of 1% less than 

the budget. The spread of bids from low 

to high was 4^/^%. It was not all silver 

lining, however, for the doctors then 

agreed to disagree—and the building has 

never been built.

“Change-over from standard dimen
sioning to Modular dimensioning appears 

as formidable as e.stablishing a new prac

tice. There are many factors involved, 

many unknowns. Others have done it with 

success; and finally we decided that we 

could do the same. In considering the 

problems, take them one by one, as they 

come up in a normal project: design, 

detailing working drawings, engineering 

supervision, and shop drawings.

and limitations of Modular in order to 

overcome any fear of it.
“A disciplined design establishes a de

sign module which is related to the struc
tural bay. All that Modular asks is that 

this be related to the 4-in. detail module 

to achieve the best results in the use of 

materials. From there, design freedom is 

unchanged. Our experience is that design 

suffers less during detailing and results 

can be better, because now the designer 

and the delailer will be thinking along 

the same lines and using dimensions 

which spring from the same basis.

so establishes location of the building 

within the grid. If this is done with un

derstanding, the solution to many prob

lems becomes almost automatic, ll 

certain that
seems

our Tee-Up process was a 
fortunate complement to the use of Mod

ular Measure.

“As the final drawings progressed, the 
draftsmen quickly learned the basic ele

ments of this system by drawing from 
the freehand details. The chief difficulty 

experienced at the outset was in termin
ology. There appear lo be Modular, 

inal, and actual dimensions—a module, a 

grid, a reference dimension. Even 

versation is nerve racking and there is 
much wa.sted motion in distinguishing the 

nominal from the actual and in mis-using 

the words ‘grid’ and ‘reference.’ It is only 

through experience that this confusion is 

eliminated.

“One of the aids to Modular Measure 
that we use is the grid or cross-section 

paper for the detail sheets. The grid is 

printed on the paper in light blue that 
does not print, unless it is picked up with 

a pencil line. The grid may 

confusion in locating a drawing on the 

paper, hut becoming accustomed to it 
speeds up drafting, as it partially elimin

ates the need for scaling every dimen

sion. The tendency is lo draw in too 

many grids and to give unnecessary di

mensions in tying things down to the 

numerous reference points that are avail
able. Here, again, it is experience that 

counts, as it is with any system fur di
mensioning. Prior lo Modular, it had 
i>een our custom to do most detailing at 

IV^fin. scale. With Modular we find it is 

faster to draw and refeience at 3-in. 

scale.

nom-

con-modue operar»di

“A keen interest in developing and 

polishing our methods of presenting com
plete and accurate information on our 

drawings has resulted in a modus oper- 
andi which may be peculiar to this office. 
We call It the Tee-Up and, since 1 shall 

refer to it again, a short explanation is 

required. The Tee-Up has developed not 

only in the interest of efficiency, but also 

as a matter of flexibility in the use of a 
small drafting force lo produce a mod

erate volume of work.

“The Tee-Up begins with well worked 

out preliminary design drawings. During 

the first phase of working drawings, only 

one or two men are assigned lo the job. 
They work up freehand details com

pletely and accurately for the entire proj

ect. Next the working-drawing sheets are 

laid out at quarter-size and each drawing 

is assigned a position on a sheet and 

given a reference number. When drafting 

begins, any number of men can be used, 

as each sheet is complete and cross ref
erenced. A sort of bulldozing occurs, with 

a full crew drafting the fruits of the Tee- 

Up; and the drawings are completed in 

a rather short time, ready for checking. 

Meanwhile, the next job is being Teed- 

Up. With this method of operation, the 

insertion of Modular Measure aflected 

only two men in the first few weeks of the 
first job. They were the only ones in the 

office who understood the “square bub
ble.” The working familiarity gained by 

these two men during the Tee-Up process 

made it quite simple to explain the sys

tem to the rest of the men in the office.

cause some

“The importance of the arrow-and-dol 

convention and its usefulness was to be 
profoundly impressed on the draftsmen. 

Invariably there is confusion in expect

ing a direct relation between dots, 

rows, actual and nominal dimensions 
when, in fact, there is no direct or im
plied connection between any of Ihe 

terms. The convention, however, makes it 

very simple to scan a drawing and locate 
the controlling grid lines. Then, knowing 

the standard clearances or reference di

mensions of the various materials, one 

can read a plan and translate it Into de

tails in a way that Is quite similar to 

reading a foreign language and thinking 

in English.

ar

il ealgn

“From the standpoint of design, the com

mon misconception U that Modular Meas

ure is bringing automation to architec

ture. Nothing could he further from truth. 

The design process is unchanged and 

Modular will not relieve the designer o( 

responsibility for what he does, whether 

good or bad. It is perhaps most important 

for the designer to understand the uses

detaillitK working drawing*

“It is a fact that the key man in the 

whole process is the one who sets up the 

governing wall sections and details and

117



High School in E«8t Point. Georgia, an 

Atlanta neighbor (acrosspage). Upon 
award of the contract, we were delighted 

to hear the contractor state that he had 

a working knowledge of Modular Measure 

from previous experience. Our happiness 

was short-lived, however, when we dis

covered hU experience had been with 

that worst-of-all modular fault—a job that 

is Modular on the outside and actual on

Although there are several drafting architectural details, the 3-in. scale is

justified. Often structural details can be 

shown at much smaller scale. % in. or
aids specifically made for Modular Meas- 

. the only one we have used in addi
tion to the grid paper is the standard % in. The necessary grid lines and refer

ence dimensions can be exaggerated out

ure

‘Sianpat Applique’ which gives the ex
planation of Modular Measure. This is 

located at the top-right comer of the 

sheet for the information of the

of scale for clarity. Requirements are 

simple and generally need only one or 
two grids to explain a structural detail.

The engineer, however, must have thor

ough understanding of the system in 
order to read the architectural drawings the inside. The contractor and his super-

cover
contractor.

'Masonry scales become an unneces- 
item of the past. It is simple and

sary
fast to think in terms of 4 in.—and three 

courses equal 8 in. A rule of thumb we 

have used is ‘Even eight, odd four; oppo-

intendent were invited to the office for acorrectly and to make proper use of the 

dot-and-arrow convention. period of instruction. It apparently had

“The engineer questions the advantages truly little effect in building the confi- 

of Modular in bis practice, stating that dence of the superintendent, who claimedsite plus 1% in.' This is a statement, in
, of the fact that 8 in. is divisible it complicates the scheduling of beam

and column sizes and reinforcing, and

that the new system could not be trusted 

with the men under him. Innovations reessence
into even feet, even feet plus 8 in., and 
odd feel plus 4 in.; and when three increases drafting and checking time due

to the required additional details to ex-

quired in job layout seemed to be insur

mountable obstacles.
“The construction moved along smooth

ly, however, and we soon began to keep 

a diary of comments by ihe superin

tendent as he discovered what he called 

‘lucky breaks.’ One of his luckiest days 

was when he discovered that the masonry 

coursed both directions around openings 
with no cutting and, furthermore, coursed 

from slab to slab with no odd joints. 

He was truly excited when he discovered 

that he could start a mason almost any
where on a wall—as many masons as he 

pleased—and the work would course out. 

On one occasion, the plumber was locat

ing sleeves on the concrete forms with 

reference to grid lines, which he picked 

up from the %-in. plans, with the help 

of the arrow-and-dot convention. Com

pletely unnerved, the superintendent pro
ceeded to check the plumber's work by 

adding up long strings of actual and 

fractional dimensions, only to find the 

sleeves properly spotted. After this, when 
an electrician located panel boxes with

out using fractional dimensions, the 

superintendent just stood to one side with 

arms folded and a scowl on his face.

“With respect to job lay-out, h be- 

obvious that architectural details

courses equal 8 in., coursing falls on the 
opposite conditions plus 1% in. That is, plain references to grid lines. With added 

for example, 6'-4” -f 1%" or details there is also Ihe chance of addi

tional error. Another difficulty which will 

be explained below concerns shop draw

ings which are not submitted with Modu-

and so on.

engineering
Professional consulting engineers help lar dimensioning, 

on ail of our work. The electrical and 

mechanical engineers have not been 

greatly concerned with our use of Modu

lar, except in localized and specialized 

conditions. In these fields, the effects and

us auperviaion
The last phase of a project over which 

have complete control is supervision. 

Customarily, all of our work is super

vised by one full-time field supervisor. 
To be completely candid, we dealt rather 

lightly with this particular phase until 

it cost us some job mistakes. It is now 

evident to us that the usage in the draft-

we

advantages appear during construction. 

Modular Measure is of great importance 
in structural engineering, however, be- 

of dimensioning. Beginning with
cause
the tup of the footing and location of 
wails and column faces on footings, the ing room affords tremendous opportuni

ties to learn the applications of Modularuse of arrows, dots, and reference dimen

sions is as important in the structural 

drawings as in the architectural. The 

peculiarities involved are 
pie. Required tolerances and connections 
with other materials are usually handled 

with standard reference dimensions. Engi

neering design, of course, is based on 

actual sizes, and this can become a point 

of acute consternation on the part of the 

structural engineer. With the standard 

reference dimension, a nominal 12''xl2” 

concrete column is actually ll"xll". The 

dimensions for reinforcing steel are not 

affected, in general, and are all actual 

dimensions. So here is a combination of 

facts that makes it paramount to have 

accurate detailing on the drawings and 

the job. Ad-

Measure which are not available to the 

man in the field. Time is required for 

experience to breed confidence, but with 

the supervisor this is a disadvantage. 

A further complication is the transition 

period with both dimension systems 
der construction. For us, this period is 

still in progress. In the drafting room, 

the experience of seeing mistakes made 

and corrected, and the opportunity to

basic and sim-

un-

adapt basic principles to new and vary

ing conditions, is like learning a foreign 

language by living with it. A detailed 

explanation to field supervisor is not 

equal to this experience. Therefore some 

bridging method must be used. To achieve 

this we have had office personnel visit 

the job site with the supervisor to explain 

the system with particular application to 

the job at hand.

“Our first job to be completed under 

Modular Measure was the Headland

came
assume far more importance with Modu

lar Measure than otherwise. The car

pentry foreman stayed in trouble until 

he learned to consult the details for the 

key reference dimensions. It appeared 

that he was accustomed to woriting with

out the help of details at all.

“We have had our greatest difficulty 

witli shop drawings. As yet we have not 

included a specification requirement that 

shop drawings must be submitted on

thorough understanding on 

mittediy, it is a lillte different from wood

construction where 2”xl2" is also a nomi

nal size.
“With the complications attached to
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Modular Measure. Because the manufac- 

lurers of building materials have been 
the chief sponsors of Modular, this should 

not be necessary. There appears, how

ever, to be a great need for education of 

the manufacturers' representatives. Dur

ing development of the working drawings 
the representative of a large manufac

turer of windows, whose catalog features 
the grid and Modular dimensioning, 

much relieved to learn at last exactly 

what the red lines on the catalog details 

were for. With good humor we took this 

occasion to give another short course in 
Modular Measure.

“When construction began on the High 

we urged the contractor to require 
shop drawings to be Modular for his own 

benefit. Heasons stated were for simplifi

cation of the work for everybody and 
because the materials used were Modular 

in size. There was a prompt refusal of 

this suggestion by the manufacturers 

themselves, who claimed their shop work

ers were not familiar with the system and 
(hey feared many errors in fabrication. 

Furthermore, their drafting departments 

were not (amUiar with it and they felt 
there was not enough volume at the pres

ent time in Modular Measure to warrant 

any changeover. Inasmuch as the respon

sibility for co-ordination of dimensions of 

all materials and equipment rests with 

the contractor, we have felt that the 

urgency of requiring Modular shop draw

ings also rests with the contractor. Dur

ing construction, who could 
gain?

“Contractors in uur area are either non

committal or opposed. Quite apart from 
the lack of volume of Modular, which 

causes unfamiliarity, there is a certain 

amount of closed-mind attitude. This 
be due to lack of information, 

information, or a terrifying experience 

with the half-Modular job. .Many archi

tects also appear to be misinformed 

not informed at all. Often one who is out-

reap more

conclusions
“The approach we have developed toward 

Modular Measure is that it is a tool to 

he used, just as a compass is a tool. The 

more we use it, the more skilful we be
come. Standard details in catalogs and 
reference hooks are things we study, but 

do not copy. The complexity of a detail 

depends on design requirements, and so 

our details may bear no resemblance to 

the standards; but the principles are the 

same and the advantages are still there. 
Drafting costs appear to be improved 

due to accuracy and the ease with which 

drawings can be checked.

“The effect of Modular on the cost of 

construction is something on which 
have no evidence in either direction. The 

buildings appear to cost neither 

less, whether we use Modular or not. 

However, reports from other parts of the 

country, where its use is more common, 
indicate a price advantage for Modular. 

This could be an important factor in 

determining whether to use the system, 

and it is conceivable that some day clients 

will demand it. When that happens, 

will be there.

“The importance of the degree of 

ceptance of Modvtlar must not be under

estimated.

may 
erroneous

or
was

spoken against the system has tried a 
timid approach. an attempt to change 
over bit by bit. The resulting confusion

is enough to make anyone vow to leave 

the stuff alone. For success with it, it 

is necessary to be completely Modular 
throughout the drawings.

“Since the continued use and develop

ment of the entire idea is dependent upon 

acceptance by owners, contractors, archi
tects. and manufacturers, it would 

that there is still a great amount of work 
to he dune along the lines of informative 

promotion. Either this or the dire

School

we appear

more nor

neces
sity to use all means to re-strain building 

costs. I believe, would cause rapid and 

complete acceptance.
“As a former air-line pilot. I cannot 

help comparing the rapid change and 

giant strides in air tran.sportation and its 

traffic-control methods with the ponder

ous inertia that must be
we

overcome in 
order to move the building industry step 

by step. Is it really inertia—or only com- 

placencv’”

ac-

it
Headland High School, East Point, Go. Architects: 
Aeck Associates. This Modular-Measure brick school 
was built and furnished for $11 per sg ft.
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Modular Measure: Its role In architectural education

geoeral thinking. We weave both con

cepts, and some details, of modular
method by actually requiring a certainAs observed in the foregoing, Modular- 

trained draftsmen are very sc-arce. The 

proposal has often been made, since the 

earliest days of the effort to bring Mod

ular Measure into general use, that it 
should be taught by all schools of archi

tecture. It is argued that students, not 

wedded to traditional practices, would 

readily appreciate the worth of the new 
system. With the passage of “x” number 

of years, these same students would be

come dominant in the profession and 

Modular Measure would thereby be uni

versally employed. That premise seems 
logical and, if it had been put into effect 

in 1943 when the system was first pre
sented to the building industry, It might 

already be starting to take effect on a 
large scale. One question, though: How 

to convince the schools themselves that 

they should include this strange, new 
procedure in their courses on materials, 

construction, and drafting?

No survey has been taken, but it is 
probable that only about half a dozen of 

architectural schools regularly train 

students in Modular Measure, in the 

of augmenting instruction in the

number of Modular working drawings 
and details. Possibly another two-dozen drafting inlo our first-year course in

architectural drawing. This work is car-schools indoctrinate students in the prin

ciples involved, without introducing them 

to specific Modular materials or instruct
ing them as to the preparation of Modu

lar drawings.

Tied further in our second-year course 

in building materials and construction. 
Although mindful of the difference be- 

Modular Measure and modular 

planning in general, we nevertheless 

attempt to unify the two ideas and show 

that Modular Measure (based on the 

4-in. Module) is a logical sequence to 
modular planning. We find that the 4-in. 

Module for detailing does not become 

such a revolutionary idea to students who

tween
In past years, one likely deterrent 

architectural educators has beenamong
.some doubt as to the ultimate acceptance 
of Modular Measure by the building in

dustry. A consideration that should en- 

its inclusion in architecturalcourage
curricula is that it offers a useful tool to 
help bridge the gap between pure design already know about modular planning. If

accepts the larger planning-module.and the practical, “nuts-and-bolts 

struction of an architectural design; as 

pposite sides of the same coin, either 

suffers if isolated from the other. Harold

one
particularly for items such as curtain- 
wall construction, it becomes very logical 

indeed to lake advantage of the same

con-

o

concept in detailing the units.”

The following report was contributed 
by Assoc. Prof. Melvin ff'. Isenberg of 
the Department of Architecture. The

D. Hauf. Dean of Rensselaer Polytechnic 

Institute’s School of Architecture, has 
expressed it thus: “We have no course

in modular drafting, nor do we expect 
to have, since we feel that the concepts Pennsylvania State f7niiiersity, where 
of modular planning and co-ordinating preparation of modular drawings has

been a regularly required part of eachour
dimensioning for details should be in

stilled in each student as a part of his student's training for a number of years.
sense

teaching Modularcase history:
tern as the advantage of truly Modular 

materials become apparent.
“it has been found (hat (he alert stu

dent must be ‘sold’ on the idea of Mod

ular Measure. We use an assortment of 

devices to help convince .him, among 
which devices are excerpts from such 

publications as Grid Lines, specimens of 
Modular working drawings, manufac

turers’ catalogs, slides by member-com
panies of the Producers’ Council, and 

other illustrative material. We have pre-

introduce it into ottices when the“Every student in Department of Archi

tecture at The Pennsylvania State Uni

versity is made familiar with Modular 

Measure, its history, reasons for its 
existence, and its use in practice. This

can
opportunity arises.

“I should like to describe how a typical 

student is instructed in the preparation 
of architectural working drawings. He 

nurmaily has had no previous experience 
office or on a construction job.

has been going on continuously for the

became in an
Therefore we must start from the begin

ning. First, he schedules a course in 
materials and methods of architectural

past six years, ever since we 
aware of the great need for introducing 

the system inlo our educational institu

tions in order to expand the use of 

Modular Measure in actual practice. 
Since the manufacturer will normally 

produce to satisfy a demand, and the 

contractor will build according to plan, 

it must be the architect to whom we turn 

for tlie spark which will expand the use 

of the system. We utilize this conviction 

hy instilling in the minds of our future 
architects and engineers a clear and 

unmistakable picture of the real advan

tages of Modular Measure, so that they

construction during his third semester.
This course consists of approximately 25 
clock hours of lecture-discussion, a small pared a number of 35 mm slides which

used to good advantage in this “sell-part ol which is devoted to the philosophy 
1 Modular Measure so far as it relates ing" task. The student is thoroughly im

pressed when he sees what can be done 

in the drafting room: a clear and legible

are

o
the manufacture of the product, and 

to the assembly of the materials. Modular 

is compared with nonmodular by illus

tration and examination of actual prod

ucts. The student is usually convinced 

of the need for an expansion of the sys-

lo

floor plan of a large and complicated 

building drawn at He-in. scale.

“It is in the Working-Drawings course 

of his fourth semester that our student
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first puts to us« the principles of Modular 

Measure. A small residence is usually 

selected for the problem, and preliminary 

drawings are worked out prior to the 

start of the course. The preliminary sheet 

is examined carefully and over-all dimen

sions are accepted or changed where 

necessary to accommodate Modular mate

rials. It is highly improbable that sucli a

house would ever be built, for the greatest 

possible variety is incorporated into the 

structure in order to give the student the 

maximum [M)ssible experience in the 

limited time available. We try to use some 

frame walls, some solid-, cavity-, or 

veneer-masonry walls, a stair, a fireplace, 

and at least three different kinds of win

dows in each house. No major changes

are permitted during the pr«>gress of the 

course, but the student is permitted and 

even encouraged to change the house in 

minor respects. This is the manner in 

which he may exercise originality with

out deviating far from the general 

problems considered in group discussion.

“For the first third of the course, the 

student develops his details on what we
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tiveness of our program, but we sincerely 

hope that our graduates continue to 

be enthusiastic proponents of Modular 

Measure.

“My experience in teaching Modular 

Measure at Penn State has convinced me 

of a number of things which I can sum

marize as follows;

call ‘work-sheets.' Periodic tests are 

given to drive home construction prin

ciples and to uncover weaknesses in the 

teaching procedure.

“After the student has become familiar 

with the process of making the drawings, 

usually a third of the way through the 

course, he U encouraged to work directly 

on his final drawings without going 

through the ‘work-sheet’ stage. These 
drawings, too, are submitted for check

ing and then returned to the student for 

correction (example on preceding page).
“The final set of drawings, consisting 

of seven to nine 18” x 24” sheets, ia sub

mitted at the end of the semester and 

examined in detail. Corrections are again 

noted and the papers are returned to the 

student. Slower students must find some 

extra time outside of scheduled class 

periods to complete the minimum require
ments. Faster students are encouraged to 

prepare details, such as kitchen-cabinet 

layouts, not required of all. It has been 

our experience that superior work from 

the students has been a satisfying result 

of this method of teaching.

“In succeeding semesters, the student 

is not compelled to use Modular Measure 

in any of his submitted work. There is 

an occasional design problem where he 

applies a larger planning module, a mul

tiple of 4 in. He may, and frequently 

does, voluntarily use Modular Measure 

in details accompanying design problems. 

Very often, the Fifth-Year-Thesis prob

lem is executed on a Modular basis, 

again without any compulsion, but be

cause of a conviction that superior details 

will result. We have no statistics at pres

ent to determine what happens after the 

students graduate and start working in 

offices. It is still too early to arrive at any 

valid conclusions concerning the effec

1. It is primarily a selling job and, in 
order to sell the student, the instruc

tor must first convince himself that 

Modular Measure is well worth the 

effort.

2. Modular dimensioning will take no 
more time initially than the more 
conventional approach and will ac

tually require less lime later on. 

or will permit greater coverage in 

the same time.

3. There is the potential danger of the 
student becoming a slave to the 
method, but if he is constantly re
minded that deviation from Modular 

dimensioning is not only permitted 

but desirable at times, this danger 

need not become an actuality.

’4. The student will develop a clearer 
understanding of details and be bet
ter equipped to create original de

tails by this method.

'5. Drafting is generally improved, prin
cipally in line contrast.

‘6. Accuracy is improved many-fold 
with far fewer errors in dimension

ing.
7. The instructor's task in checking 

drauings is made much easier.
'8. Lastly, and perhaps most significant 

of all, the teaching of Modular Meas
ure in the curricula of the architec
tural schools will probably do more 
than any other single thing toward 
expanding the use of the system.

122



Modular Measure: future prospects

The entire foregoing discussion revolves 

about the question: “Is Modular Measure 

worthwhile, either for the building indus

try at large or for the individual archi

tectural practitioner, or both?*’ Its aims, 

of course, are wholly admirable; reduced 
building costs, better-integrated design, 

speedier production, fewer mistakes in 

dimensioning. But, admittedly, present 

performance does not attain these desir
able goals. Each must judge fur himself, 

weighing ultimate advantages against 

present obstacles. For architects, the im

mediate benefits are beginning to become 

apparent; yet, not all architects become 
convinced at the initial attempt to use 

the system. Some commentators say that 

.Modular Measure is inevitable, in view of 

the present industrialization of building, 

it is hoped that this report will assist 

the interested observer of “modular” 

progress in forming his own judgment 

as to the real promise of the new method, 

from his own viewpoint.

The prospects for acceptance of Mod

ular Measure throughout U. S. building 

improve constantly as, one by one, steps 
are taken in that direction. The trade 

press is continually reporting such de

velopments as sponsorship of the modular 

effort by the general contractors group 

(the ACC), adoption of the system for 

certain large Corps of Engineers con

struction programs, the requirement of 
Modular dimensioning in a couple of re

vised Federal housing titles, the advent 

of new types of building components in 

Modular sizes. Cumulatively, these steps 

become significant.

I, for one, am convinced that—barring 

the sudden development of a different, 

and patently better, mode of orderly di

mensioning—Modular Measure will gain 

acceptance at an increasing rate. Con

stantly used by many people, it will 

surely be refined and revised, until it may 

some day evolve into a system far re

moved from that presently practiced. Our 

measuring tapes, for instance, may come 
to be marked—alter the first loot-simply 

in increments of the 4-in. module. Jigs 

for panels, etc., may be made adjustable 

on a similar basis.
This conviction springs less from noting 

the publicly announced developments im

plying a trend toward industry adoption 

of the system than from observing that a 

heavy percentage of practitioners already 
find it worthwhile. Despite present diffi

culties, architects, contractors, and the 

materials manufacturers who follow Mod

ular Measure like it and want to con

tinue using it.
“When?,” not “whether?.” becomes the 

question. The factors hindering accept

ance of the system have been mentioned 
above. In contrast to such negative con

siderations, there are, in my belief, two 

most promising directions for “priority” 

efforts in the over-all Modular-Measure 

program. One is the development of a 
much wider variety of Modular-size build

ing units. It is true that the manufac

turers launched the program to begin 

with, but they have necessarily been 

neglected while an all-out campaign was 

being waged to convince architects that 

they should give Modular dimensioning 

a try. Now. with the architects becoming 

enthusiastic, it is vital that work be re

sumed with manufacturing groups (under 

the auspices of American Standards 

Association, whose Committee A62 is the 

official arbiter of Modular procedures 

and sizes). There are indication^ that 

many such groups are eager to work out 

Modular sizes for theii products, when 

the “A62” program is reactivated.

Just such activity is now in the mak

ing, with the appointment of the vigorous 
“Mr. Modular Prophet” Silling as Chair

man of the ASA committee A62 and the 

recent creation of the Modular Building 
Standards Association, which Silling 

heads as president. Let us hope that, in 

as short a time as a couple of years. 
Modular building units will begin 

appear in quantity and diversity.
Tlie other opportunity for most effec

tive effort in facilitating the 
to Modular lies with the schools. Most 

already advocate employment of planning 

modules in design; as has been indicated. 

Modular Measure is closely related. 
Indoctrinating all student-architects in 

Modular dimensioning would not be of 

immediate significance, but its long-term 

effect would be assured. Architectural 

educators have an obligation, not only 

to practicing professionals, but also to 
the students themselves, to familiarize 

these architects-to-be with modular prin

ciples and applications. Their awareness 

of this, I am informed, is growing; it is 

to be hoped that soon, all schools will 

teach Modular Measure.
The idea proposed by Bemis in the 

1930's, the logic of which was widely 
endorsed in the -fO’s, is known throughout 

the industry to have proved itself in 

actual practice, albeit on a limited basis. 

Much still remains to be done, but the 

principle today is practically assured of 

universal acceptance. 1 am now confident 

that its aims will be achieved because 

the industry has. by and large, become 

persuaded that — as Modular Pioneer 

Bemis-wrote in 1936 —“Not only for the 

manufacturer, the industrialist and the 

engineer, but for the architect as well, 
does the 'cubical modular method’ offer 

a solution, a resource, and a tool.”

to
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MISCELLANEOUS
DETAILS

Section 12
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