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A N AUITHIORIITY!" • • • 

T H A T M A Y BE YOUIH 
. . . K E E P A W A Y FROM BOOKS for many years. As soon as you start reading 

books you are drinking in what adults have thought instead of creating your own ideas. Eventually 
you will have to read some books so as to be invited out in the evening, where people talk about 
books they have not read and seldom understand—A1 orris Ernst* 

By WILLIAM GRAY PURCELL 

r O R S E V E N Y E A R S now I have been w r i t i n g these 
pieces f o r you . T h i s is t rue i n qui te a l i t e ra l sense, f o r i n 
l o o k i n g over the m a i l i n g list I f i n d t h a t I k n o w personally 
ove r si.x h u n d r e d o f you. So I always feel as i f I were w r i t 
i n g a letter, and many of vou have fe l t this personal quali ty. 

A good m a n y o f these discussions really got their or iginal 
s tar t as letters to some one o f y o u . I get f i r ed up w i t h 
an idea, seize a pen, " D e a r F r e d , or John , or H a r r y " and 
I ' m o f f ; a rep ly a n d re jo iner starts a file. A t once the sub
j ec t begins to t u r n u p i n m y reading, i n books, i n maga
zines, i n the newspapers. T h e file ma te r i a l grows and 
grows . I begin to make notes; w r i t e others on the subject; 
a n d before long there are t w o inches of mate r ia l i n the 
file o n " W o o d " o r " G I ' s Houses" or " D r . G r a y . " I become 
i m p e l l e d to t h i n k about the ma t t e r more and more at odd 
t imes . A lot o f a l te rna t ive titles suggest themselves. Doz
ens o f them are p u t d o w n a n d crossed ofT. Soon this 
" w r i t i n g " j o b has become an e d i t i n g j o b . T h e mass of ma
t e r i a l is g radua l ly reduced to f o u r N O R T H W E S T A R C H I T E C T 
pages. T h e l ayou t is d r a w n f o r each page, type and pic
tures selected, and m y col lec t ive le t ter to you is finally 
r eady to go. I n this way , there has been produced 
o n l y a magazine piece. I t soon passes and is forgot ten . 
B u t i t has become a p a r t o f a s t i l l g r o w i n g me. 

_ + Where you come in . . . . 
1 O W R I T E A B O O K , tha t is a more durable objective. 

M a n y have the a m b i t i o n to w r i t e a book. T h e y know 
someth ing o r have l ived someth ing usefu l o r interesting. 
W e nu»y say a book is a book, bu t i t is generally assumed 
t h a t a book is not a book unless there is a great many of i t . 
T h u s many persons w h o are capable o f p r o d u c i n g good and 
u s e f u l books never do so because they .see no way of se
c u r i n g a publisher, nor f o r p a y i n g the cost of | ) r in t ing 
a n d b i n d i n g a thousand copies. 

B u t even i f a thousand copies o f a book have been 
p r i n t e d , you can on ly use and en joy one copy at a t ime. 
A n d i f an " e d i t i o n " o f a thousand, o r five thousand d u p l i 
cate copies of a single book have been p r in t ed and sold, 
the t ime w i l l come, i n a h u n d r e d years o r i n five hundred 
years, when only one of t h e m w i l l r ema in intact on earth. 
W h a t e v e r good the book may have done w i l l have been 
p l an t ed i n the successive generations of men's minds and 
hearts. A n d the last book itself, l ike a pod of dr ied peas, 
w i l l awai t a dusty end o r be rep lan ted i n a new edi t ion by 
some cher ishing person o f a f u t u r e age whose character we 
cannot now even guess. 

*From "The Best Is Yet." page 259 by Morris L. Ernst. Harpers, 
1945. A distinguished and very entertaining biography by a 
widely known and patriotic lawyer who is deeply devoted to 
the continuity ol basic Americanism. 

w E P R O P O S E , therefore, to encourage every person to 
produce his o w n book, just one copy, to be concerned w i t h 
whatever i t is tha t interests h i m , or i n w h i c h he believes 
or works. L e t h i m make f o r m a l record of that w h i c h is 
his very self. 

Dai ly creative w o r k is impor t an t to everyone because a 
man grows upon his o w n accomplishments; grows by ex
pressing his o w n par t i cu la r genius. His best g r o w t h comes 
f r o m a deeper and f u l l e r understanding o f his o w n char
acter i n act ion. One must not only keep his progress in 
line w i t h the l i f e object ive he has made f o r himself, but he 
must cont inua l ly reappraise his product ion . I t is es
sential to have a personal record of what this man has 
thought in the past and the works he himself has produced 
which are based u p o n that th ink ing . 

But there is m u c h useful germinal idea w h i c h cannot Ije 
developed f o r lack o f t ime o r suitable occasion. I f skele
ton memoranda be made, the author can f r o m t ime to time 
take up these uncomple ted factors and develop them along 
w i t h the general fabr ic of his current work . I know of 
no first-rate author , scientist or artist w h o has not been 
producer of many times the amount of mater ia l that ever 
saw f o r m a l presentation to the wor ld d u r i n g his l i fe t ime, 
and the notebooks, manuscripts and sketches of great minds 
are o f ten of equal value w i t h their f o r m a l utterances. 

+ For example . . . . 
I N A C O R R I D O R G A L L E R Y of the Chicago A r t Inst i
tute is a large col lect ion o f j j r e l iminary and progress sketch
es by great artists o f the past. Here you see the power 
and qual i ty of many men whose work no longer holds any 
l iv ing interest. Here artists whose " f in i shed" w o r k may he 
second rate are seen to be men of vision and technical skill. 
I t was their mis for tune to live i n times when f o r m a l de
por tment , i n ar t and manners, was given precedence over 
l i fe and imagina t ion . O r the necessity of earning a l iv ing 
forced the au thor to package his work i n a way acceptable 
to the customers of the day. V e r y o f t en a man of creative 
spirit is not a good judge of his own work and the future 
puts new relative values on whatever o f i t remains—Abra
ham L i n c o l n was discouraged over his now i m m o r t a l speech 
at Gettysburg. A l l of w h i c h should prove the best of 
encouragements t oward preserving al l one's o w n output in 
the most presentable f o r m . 

+ How to build it w I T H T H I S pract ical v iew of your potent ia l wor ld , 
I should like to consider two sorts of personal books, and 
show how useful and agreeable to you the w r i t i n g of them 
can become. I w o u l d like to outl ine f r o m m y experience 
how the p roduc t ion of your encyclopedia can grow natu-
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ra l ly a n d organical ly f r o m day to day, and the way in wh ich 
useful and i l l u m i n a t i n g mate r ia l may be obtained. 

T h e first section of this enterprise m i g h t be described as 
a handbook, and the remainder w i l l appear as a set of 
volumes of more extensive and f o r m a l possibilities. 

o + First, the handbook 
N E C A R R I E S i n his pocket an envelope or suitable 

holder conta in ing standard 3" x 5" l ibrary f i l i n g cards. 
F o r m the habit o f using these cards i n a number of ways: 

A . Use them f o r notes i n words, or by drawings, that 
flash in to m i n d at times when there is no oppor tu
ni ty to develop them. F o l l o w the faintest impulse 
and reach f o r a card. Thinking v i v i d l y is not a 
"do ing"—you have to make a habi t of l i n k i n g the 
idea to the pencil and paper by action. 

B. For street addresses and pract ical memoranda of 
every k i n d . Be sure to add exact ident i f ica t ion fo r 
persons, products, events, as i t is surprising how 
things become merged i n a haze of inexact impres
sions. Date every card. Note where you are. 

C. Use the cards, or less expensive paper cut 3/5 or 
6 /5 and f o l d e d once, as actual w r i t i n g paper fo r 
developing a thought or w r i t i n g out impressions 
w h i c h later can be sorted and fu r the r developed. 
W i t h this system, one can w h o l l y eliminate f r o m his 
l i f e the i r r i t a t i o n o f ever being obliged to w a i t f o r 
any person or event. Such t ime spaces become 
heavenly g i f t s f o r recreat ion i n l ine , color o r w r i t 
ten w o r d . F r o m a street corner, much of l i fe can 
be .seen i n f ive minutes. W r i t e i t down. D r a w i t . 

Pencil practice, analyses of f o r m , color records, i n 
vestigations of whatever your par t icu lar interest 
may be are thus recorded i n sequence and i f you 
expect again to contact some experience on w h i c h 
you have already made cards, slip the.se f r o m your 

I ) 

f i le in to an envelope a n d take t h e m w i t h y o u f o r 
more complete d e f i n i t i o n . 

Below, on this page I have r e p r o d u c e d six o f these 
cards w h i c h w i l l give you a bet ter idea o f the w i d e v a r i e t y 
of uses to w h i c h they can be p u t ; b u t let m e say, o u t o f 
d isappointment , tha t the most va luab le decis ion i n s t a r t i n g 
such a handbook is a resolut ion never to make a hasty 
record. 

I t takes on ly a l i t t l e extra t ime to make a nea t presenta
t ion , there is time at the t ime to d o i t , b u t never w i l l be 
again. Y o u r good intent ions to comple te o r p u t the cards 
i n o rde r the first t ime you have an o p p o r t u n i t y s i m p l y never 
comes, because i f you r m i n d is act ive , the a c c u m u l a t i o n o f 
cards is too r a p i d and i t w o u l d take you m o r e t h a n a l l 
your Sundays to complete and to p u t i n o r d e r the cards o f 
only one week. T h e .system w o u l d soon own you to n o good 
end. So whatever y o u do, make a finished, comple t e i n 
tel l igible record and a work of a r t o f i t , at the time, t h e n 
proper f i l i n g is a l l tha t is needed. 

A , 
+ "Tomorrow and tomorrow and 

,S T O M D O N A L D S O N S A Y S , " T h e p r o b l e m is a l 
ways to deal w i t h w h a t is at h a n d — t o m a k e a quar te r ' s 
w o r t h o f c o m m o n s tu f f l o o k - l i k e - a - m i l l i o n - d o l l a r s " a n d i t 
is just this type o f inherent and sincere impulse w i t h i n the 
simplest act o f the artist that produces ind igenous , v i v i d , 
s ignif icant , and m o v i n g works o f a r t . 

L i v e where you are or you w i l l never l ive a t a l l . T h e r e 
is no t o m o r r o w i n a r t — a n d as we n o w a l l k n o w — n o yester
day. I f you have no brushes, pa in t w i t h y o u r fingers, a n d 
open new teaching vistas f o r c h i l d r e n . I f n o stone a n d 
chisels, use a stick o f firewood a n d your j a c k - k n i f e a n d 
become the only G e r m a n sculptor to survive the Naz i s . 
I f you can' t study at the conserva tory—play i n a h o n k y -
tonk and wr i t e the " S y m p h o n y i n B l u e . " R e a d b i o g r a p h y 
— a l l great men b u i l d first, secure the i r m a t e r i a l a n d tools 
as a r eward . 
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+ HERE IS WHAT I MEAN 

I GOT TO THINKING about my boxes of 
record cords which hod not been reviewed 
for some time; took down the oak one, 1927-
1931. The number and variety of things 
that had wholly passed back into the hiriter-
land of memory was a real surprise. " M y 
handbook" was at once aga in very inter
esting. Yours w i l l be, too. Here are a few 
of my classifications; dozens of cards under 
each head; six examples reproduced at left. 

Forgotten men 
Bayfield Trail 

Notes for book 
Blockfoot Indians 

Sign Language 
Teepees 

Book on Architecture 
Collect 

Character of Russians 
1927! 

Color notes 
Greek boots 
Donaldson lectures 

Decorators Exposition 
Paris 1927 

Etruscans 
Kynourian Language 
Memory Experiments 
"Ornament" 

What Where When 
Postage stamp design 
Public Speaking 

My system 
Verse trials 

Word sounds 
Sound as music 

Wri t ing subjects 
"Small Home'.' 
"Spectator" etc. 
"N. W. Architect" 

You may soy, " I am not a wri ter ." " A l l 
these things mean nothing in my l i f e . " That 
is the point, not my book — your book. I 
only suggest how wide a wor ld every man's 
thoughts are constantly ranging. Yours may 
be politics, sport, religion, boys a n d gir ls , 
handicraft, gardening — or what. But wr i t e 
it down and file it. Beats "keeping a d i a r y " 
all to pieces. A diary is too self conscious. 



I f you are to be architects, you don ' t even need paper 
a n d penc i l , jus t legs to w a l k to the nearest b u i l d i n g under 
c o n s t r u c t i o n ; a m i n d f o r stone and clay and w o o d , f o r steel, 
f o r textiles, a n d f o r processes and thei r chemist ry; a heart 
f o r e n t e r i n g i n t o the very souls of masons and carpenters, 
r iggers a n d truckers , mixers and fixers—smoothers and 
sprayers. 

Just a f e w more push buttons to operate this streamline 
w o r l d and there w i l l be no necessity even f o r pushing the 
b u t t o n , the m e a n i n g of l i fe w i l l have skidded in to a philoso
pher 's a b s t r a c t i o n — w i t h o u t the philosopher. 

So f a r m y recommenda t ion has been based on small scale 
r e c o r d s — 3 " x 5 ' ' . T h i s tends to emphasize its laboratory 
o r research aspects. I t s active use is more of a collecting 
experience. T h e produc t ive fac to r is s t i l l jus t a potential . 

B u t the n a t u r a l development and extension of this per
sonal , i n t e l l ec tua l too l under pressure o f the pract ical wor ld , 
o f correspondence, o f na t iona l publ icat ions, of universal 
file systems, o f the i n v i t a t i o n to create w h i c h larger areas 
o f pape r w o u l d present, al l these and many other factors, 
soon step u p this whole system f o r you in to a more impor
t an t and usefu l a n na of act ion. 

_ + Encyclopaedia . . . . 
X H I S M O V E S U S o n t o w a r d the p r o d u c t i o n of a fo r 

m a l book o f m u c h broader scope and usefulness. I t is 
based u p o n letter-sized sheets 8 ^ " x 11" . T h e same p r i n 
c ip les , as o u t l i n e d above are appl ied . 

O n e soon finds that drawings and text f r o m periodicals 
can be t r i m m e d to let ter size and inserted i n thei r proper 
places w i t h accompanying note sheets i n extension or c r i t i -
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THIS RECORD SHEET from the Jager-Purcell archives is re
duced from on original the size of this "Northwest Architect" 
page. Such letter size records have more area freedom than 
3x5 cards. This illustration suggests how to organize your rec
ords as an ever growing extension of your practical daily 
th inking :: :: I should like to write about Architect Maybeck 
for you. His philosophy and works have good answers for to
day's needs. 

cism. T h e saving of archi tec tura l magazines is i n general 
f u t i l e , as the mass accumula t ion is so great that one never 
returns to such mate r ia l as he intends to do, but a selection 
of material thaL is related to one's own special interests be
comes a par t o f one's personal menta l experience. I f his 
later c r i t ica l views are divergent f r o m his early selections, 
the wi l t ed mater ia l can always be discarded. Where unu
sually good things are f o u n d or produced, they can be 
shared w i t h others b y mimeograph process. Designs and 
drawings signif icant enough f o r preservation and sharing 
can be made and dupl ica ted i n a number of colors i n one 
operation by means of the very inexpensive and rap id Di t to 
gelatin sheet process. I n order to always have a supply of 
fresh 8 ) ^ " x H " sheets available, simple mani la folders in 
your brief case o r zipper wal le t keep sheets unrumpled . 
A piece of stifT l igh t -we igh t plastic board w i t h spr ing clips 
to hold the sheets, provides a tablet f o r w r i t i n g and sketch
ing, A N D D O N O T F O R G E T C O L O R ! I t stimulates im
agination, brings joy , peace, encouragement. Keep two or 
three Castell colored pencil stubs in your pocket, and sev
eral selections o f say twelve such pencils, freshly sharp
ened and instant ly available, on your w o r k desk o r on the 
reading table beside your bed. A selection w h i c h I have 
f o u n d useful is Ca.stell numbers 37, 31 , 42, 48, 52, 18, 38, 
25, 7, 2 1 , 23, 38, 14, 202 or 203. (One w i l l , o f course, 
develop his o w n color preferences.) 

One can have his photographs enlarged to 8 ^ inches 
wide so as to m o u n t straight u p on 8 j / 2 x 11 flexible card 
boards, or smaller pr in ts may be mounted on 83/2 x 11 
in the usual fashion. 

I 
+ Self Starter . . 

N T H I S A G E of Gadget Glor i f i ca t ion the cry is for 
equipment. " I f I on ly h a d " that extra lense, a bu t ton gear 
shif t , a new set o f this o r that , more books and more 
courses, a better s tudio or office or shop to w o r k i n , more 
t i m e — T H E N " C o u l d n ' t I do marvelous things—express 
M Y s e l f — b e a C R E A T I V E A R T I S T ! " 

Well—horsefeathers! 
I r v i n Cobb says, " T h e first and almost only need of 

the wr i t e r is to apply the seat of his pants to the seat of the 
chair ." Soroyan t r i ed t y ing himself d o w n w i t h strong 
rope in many ha rd knots. 

Louis Sul l ivan said, " T h e way to begin is to begin." 
T h e Bible, Shakespeare, or someone said, " W e l l begun 

is half done." 
A n d as f o r too l s—"The L o r d w i l l provide ," b u t not un t i l 

a very monumen t o f genuine Necessity has been laboriously 
bui l t up by the artist's persistent and endur ing spirit. 
" K n o c k and it shall be opened unto you—seek and ye sliail 
f i n d . " "Spl i t the rock and ye shall f i n d me, hew the wood 
and there am I . " H e w , split , drive first—then you draw 
the pay. T h i s movie w o r l d idea of going around looking 
f o r "a break"—it ' s a l l baloney. A l l those "stars" work— 
how they w o r k ! 

Once at a Salamagudi C l u b luncheon m y l i f e - long fr iend 
Charles S. C h a p m a n was discussing a technical point wi th 
res|)ect to pa in t i ng . I l l u s t r a t ion was needed b u t no one had 
pencil, let alone any color. Chapman ( w h o recently held an 
exhibi t ion o f his pictures, executed i n over twenty different 
r i i rdiunis) seized a piece of bread fo r a canvas, and made a 
painting w i t h yel low but ter , amber mustard, cerise rasp
berry j a m , Chinese red catsup, green lettuce leaves and 
chocolate f o r b lack b r o w n . W h a t ! no blue? Yes, no blue. 
E l Greco d i d n ' t have any blue either. N o r was Chapman's 
canape any d ime store f u n n y . Its philosophy was broader 
than the thesis. 

Keep t ry ing out any idea that comes i n t o your mind . 
Y o u never can te l l w h e n you're going to l and a trout. 
Listen, listen, listen. Eve ry th ing is ta lk ing to you—beats 
all the radio-mayonnaise (not even olive o i l in i t any more) . 
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_ + The tools . . . . 
X H E R E i.s a very complete and excellent system w i t h 

cards 2 ^ x 3 or 3 x 5 or 4 x 6 , leather pocket containers, 
dated, and w i t h many other cards, and special file cabinets. 
T h i s is " M E M I N D E X , " made by Wilson M e m i n d e x Co., 
163 St. Paul Street, Rochester, N . Y . 

C r i t i c i s m : " M e m i n d e x " cards are tabbed and ruled to 
file vert ically, wh i l e s tandard ( 3 x 5 ) file systems file hor i 
zontally. But you can use stock 3 /5 l ibrary cards and wr i te 
your notes horizontally—^buy standard file boxes. I have 
used this system since 1911. Bu t a fancy case is not going 
to make you p e r f o r m .successfully and continuously. 

I find that a couple o f firm 3%x5yg cardboards held 
w i t h a rubber band is very satisfactory. O r two firm en
velopes—one f o r blanks and one f o r those wr i t t en o n — 
serve very wel l i f the envelopes are snug enough to keep 
the cards f r o m s l id ing a round and smudging. 

M a k e yourself a f e w cards w i t h a pocket knife . I like 
to en joy the various surfaces and colors o f beau t i fu l papers 
wh ich I cu t f r o m advert is ing booklets, etc.—papers that 
one s imply can not buy at the stationery shops. 

I'he "Robinson R e m i n d e r " is a pocket container f o r 
memo tablets perfora ted in to detachable tabs. 

C r i t i c i s m : T e a r i n g out obsolete memos; re taining others 
yet to be at tended; keeping intact st i l l others needed f o r 
pennanent record, soon gives you a hopeless pocket f u l l of 
shredding lettuce. 

I f the tabs had g u m m e d backs, the useful ones could be 
quickly transferred to letters, ca rbon copies, file sheets, con
tracts, etc., and the pocket records then remain intel l igible. 
But get t ing out paste and m a k i n g a chore of .sorting—well, 
one just never gets to that . 

•sir 
T h e n there are the let ter size r i n g books, 83/2" x 1 1 . " 

T h e conventional type w i t h three rings have serious dis
advantages. T h e large holes are too f a r in f r o m the 
marg in and sti l l they tear loose. T h e hole interferes w i t h 
the in tegr i ty of the sheet as an area f o r beau t i fu l ly com
pleted mater ia l . T h e holes are also physically too insistent 
an eye baiter. Y o u w i l l wish eventual ly to b ind your mate
r i a l i n t o a series o f books, and at once a conf l ic t appears 
between the holes and the d i f f e r e n t construction of the 
f u t u r e b i n d i n g edge. T h e punched holes then become no 
longer func t iona l , bu t there they are—now dead. 

H E R E I S H O W I T W O R K E D 
FOR J. B. PRIESTLY 

Famous British playwright 
' T O R MANY Y E A R S n o w I h a v e used a smal l 
sh iny b l a c k - b a c k e d note-book, w h i c h goes with 
me everywhere , e v e n if only for one night a w a y 
from home, a n d in w h i c h I jot d o w n a n idea — or 
the germ of a n i d e a — a s it occurs to me. The 
fifteen p lays I h a v e written b e g a n their life in 
that note-book, a n d I suppose there are in it still 
at least forty to fifty ideas , hints, suggestions, for 
other plays ." 

A g a i n . . . 

' * B U T DURING m y lecture tour I h a d a great 
m a n y long a n d rather tedious r a i l w a y journeys 
to m a k e , so that I h a d time to work out roughly 
m a n y of the scenes a n d to m a k e numerous 
notes." 

F r o m his b o o k "Johnson O v e r Jordan," 
A n a u t o b i o g r a p h y — Harpe r s . 1939 

M o s t of these disadvantages are overcome b y the "s ix 
r i n g " books a n d sheets made b y G o l d s m i t h Brothers , 77 
Nassau Street, N e w Y o r k C i t y , no t genera l ly avai lable . 
W r i t e to m a n u f a c t u r e r . T h e rings are smaller—holes m u c h 
smaller—close to edge and paradoxica l ly m u c h less l iable t o 
tear out . T h e y do n o t spoil the looks o f t he sheet. Y o u 
can get a l i t t l e leather punch a n d make y o u r o w n sheets. 

DR. W I L L I A M 
CUNNINGHAM 
G R A Y 1830-1901 

MEMORIAL RECORD COKTAXNING UTEHA«Y 

• •.mto .noM ,iL.s 

fAMP P1R6 
157 I Mk/r/Aj,f's- Bwit-piAic: TOOLS — /u ure. 

AT (SUAND t-AK.E_ 

T O R C H r© 
F R O E 
F O R . S P L I T T I N G 

Bl .ACKS/V)(TH F i J R c J E P 

W S l M r BU.« fcawet 
p/A/e THEE Lim65 

ICFT a*i THC deoUtiQ 
F A U S HflVe. ftL\. 
ROTTEP AUJItY 

HIT H E R . E . 
WITH A i A i u e r . 

la S E 
5PUT UP 

FOR. T A P E R I N G 
S P L I T 5 H A 

FORMAL PAGES, letter size, such as this much reduced sam
ple, encourage orderly and complete records. They give s igni f i 
cance and value to the wide variety of collected material. Frame 
your pictures, b ind your sheaves of precious records; people are 
more likely to concede importance to that which appears to 
have been valuable to someone. 

T + Fun with your book . . . . 
H E S U R V I V A L F A C T O R f o r your w o r k rests o n 

ac tua l ly p r o d u c i n g bound books. F o r some reason o r 
o ther the u n t h i n k i n g m i n d ( a n d h a n d ) has n o respect f o r 
loose sheets, cards i n files, d rawings i n drawers o r p o r t 
fo l ios—they can p u t fishhooks, o r o ther gadgets i n a d r a w 
er a n d so the " o l d t rash" is j u n k e d — " c a r d s h m , h m , 
what 's a l l t h i s — w e l l , w e l l — " so i n t o the ash can i t goes. 

Y o u rea l ly have to eventua l ly get a good m a n y o f y o u r 
3/5's stuck o n 8 ^ x 11 sheets o r p h o t o - m o u n t pages, a n d 
f o r this reason, get the p r i n t e r to cu t you some 3 x 5 n o n -
c u r l i n g g u m m e d paper, and tend to use these f o r a l l b u t 
passing engagement a n d e r r and notes. 

Y o u can see w h y e v e r y t h i n g is f l o w i n g t o w a r d the v e r 
t i ca l steel le t ter file a n d f r o m these i n t o subject o r c o n t i n u 
i t y uni ts t h a t can be b o u n d i n t o books. 

A n d d o n ' t p u t o f f the b i n d i n g too long. W h e n a subjec t 
is p r e t t y w e l l filled ou t , photographs and d rawings i n p lace , 
c l ippings pasted u p a n d ed i ted , bet ter get i t b o u n d — n o t 
more t h a n 1 % t h i c k per volume—as the th icker ones t e n d 
to p u l l t o pieces unde r the use y o u w i l l be g i v i n g t h e m . 
N e w m a t e r i a l c o m i n g a long o n same subject c a n m a k e u p 
V o l u m e X Supp lemen t B , w i t h inevi tab le cross references . 
T h e Encyc loped ia B r i t a n n i c a n o w does this w i t h a n n u a l 
issues. W.G.P. 
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Jn tk Is Issue can Le read Low 

" Y O U A L S O C A N BE A N A U T H O R I T Y " 
wlilcli coufd liaue l?een titied 

"YOUR ENCYCLOPEDIA'' 
or 

THINK MORE—AND HOW! 

X OURCYCLOPAEDIA " i 8 a New Tool for Practical Cogitating. We have 
reproduced some sample Bits to fit such a Drill, With fingertip control you 
can readily bore into the Toughest Ideas, or make quick holes in Stupid 
Theories. It will rout Slick Boards, polish off Rough Assemblies, uncover Split 
Planks. Can also be used for reaming old Nuts. Directions for use on pages 
4, 5, 6 and 7 of this issue. ''Q J ( ^ "^Jke 

> • • 

WJki^ not i3e(^ln Y]ow to line up i^our arguments ^ot tlie next J3l^ (^^^^ 
W. G . P. 
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BONDED ROOFS 

Sfiecijkaims Bade J iy a ^m/imke 

E v e r y Ne l son 20-Year Bonded Roof y o u spec i fy is b a c k e d by a sure ty 
bond . . . guarantee ing 20 y e a r s oi low cost wea ther protection. D u r i n g 
its long serv ice period e a c h Nelson B o n d e d Roof is inspected r e g u l a r l y , 
a n d mainta ined by Nelson built-up roof special ists . E v e r y Ne l son 
B o n d e d Roof is appl ied according to careful ly w o r k e d out spec i f i ca 
tions . . . a n d appl ied under the supervis ion of a qual i f i ed Ne l son in
spector. Nelson also bonds various types of roofs for periods of 10 to 
15 y e a r s . Spec i fy a roof that wi l l g ive your client Y E A R S of trouble-
free service—<i Nelson Master Bonded Roof. 

T H E B. F. N E L S O N MFG. C O . 
MINNEAPOLIS MINNESOTA 
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C O N D E N S A T I O N IN B U I L D I N G S 

Excessive dampness i n bui ld ings or wetness o f parts 
o f t h e m can result ei ther f r o m leakage of r a in inward 
f r o m the outside o r f r o m condensation of wa te r vapor 
genera ted o n the inside. Leaks i n roofs or walls are not 
u n d e r considerat ion i n this piece o f w r i t i n g . T h e under
l y i n g cause o f condensat ion is simple, b u t the great 
d i f lerences i n house design and cons t ruc t ion , i n climate 
a n d in the l i v i n g habits of fami l ies make i t impraet ica l 
t o f o r m u l a t e s imple remedies appl icable to a l l cases. 
O b v i o u s l y , however , architects, bui lders and home o w n 
ers should be acquain ted w i t h the general principles 
i n v o l v e d . 

Condensa t ion can occur under ei ther summer or w i n 
te r condi t ions but the causes a n d results are d i f f e ren t fo r 
the t w o seasons. I n win te r , wate r vapor is liberated 
i n houses o r bu i ld ings b y cooking , wash ing and bath
i n g , sometimes b y evapora t ion f r o m basement floors 
o r e a r th i n c r a w l spaces, by the use o f unvented fuel 
b u r n i n g devices, f r o m po t t ed plants, f r o m c l o t h i n g dr ied 
i n the house and , i n some cases, by humid i f i e r s used fo r 
the purpose. W a t e r vapor is capable of permeat ing 
mos t o r d i n a r y b u i l d i n g mater ia ls such as w a l l paper, 
p las ter and w o o d . Hence, h igh h u m i d i t y i n a house may 
resul t i n condensat ion of wa te r not on ly on the windows 
b u t also on or w i t h i n the exter ior walls , the cei l ing or 
t he roof . I n w i n t e r , condensation on w i n d o w panes is 
o f t e n an i nd i ca to r o f excessive h u m i d i t y and addi t ional 
v e n t i l a t i o n o f the house is a usual remedy. T h e inner 
panes o f double o r s t o rm-windows are w a r m e r than 
those o f single w i n d o w s under the same condit ions so 
t h a t double w i n d o w s are less l iable indica tors of ex
cessive h u m i d i t y . 

S u m m e r condensat ion may be preventable by venti la
t i o n i n c o n j u n c t i o n w i t h heat either f r o m sunlight or 
f r o m some h e a t i n g device such as a wa te r hcciter. This 
is no t a lways adequate so tha t driers, e m p l o y i n g calc ium 
c h l o r i d e , si l ica gel or o ther agents, arc o f t e n used. 

O f t e n a closed, unhea tcd house i n a temperate climate 
becomes d a m p o n the inside. Wea the r changes cont r ib 
u t e to this result . W h e n the basement floor or ear th 
u n d e r the house is w a r m e r than the house, convection 
cu r r en t s occur . Also , wa te r evaporates f r o m the base
m e n t floor and , ca r r i ed u p w a r d by the convection cur
rents , condenses on surfaces or in materials in the upj jer 
p a r t of the house. B y this means, wa te r is t ransferred 
f r o m a basement o r a c r a w l space to the u j j p e r part of 
a house. W h e n the basement is cooler than other 
pa r t s o f the house, the convect ion currents cease; the air 
i n the house stratif ies w i t h the cool a i r at the bo t tom 
a n d the w a r m a i r above. 

W a t e r V a p o r a n d C o n d e n s a t i o n 
Condensa t ion is p a r t of the process o f d is t i l la t ion 

w h e r e b y a fluid is moved f r o m one place to another 
b y evapo ra t i on and subsequent condensation. I f some 
w a r m w a t e r a n d a co ld surface are placed i n an en
closure, the w a t e r w i l l evaporate, move by d i f fus ion 
t o the co ld surface and condense on i t e i ther in to water 
a g a i n o r i n t o ice. T h e tendency is f o r the w a t e r vapor 
t o move f r o m a w a r m e r to a cooler place. T h e move-
IIII l i t of w a t e r v a p o r is accelerated by a i r m o t i o n which 
u s u a l l y exists w h e n there are differences i n temperature. 
I f a house is w a r m e r than the outside air , ven t i l a t ion 
w i l l t end to d r y i t . T h i s is the usual co ld weather con
d i t i o n . I f the house is colder than the outside air, 
v e n t i l a t i o n m a y make i t d a m p . T h i s occurs sometimes 

1 0 

In Two Parts 
By R i c h a r d S. D i l l , Na t iona l Bureau of Standards 

i n w a r m weather when objects or surfaces in the house 
are f o r a t ime colder than the dew-poin t o f the outside 
air, due to weather changes. 

A l l air, even tha t i n a desert, is admixed w i t h some 
water vapor and is to tha t extent h u m i d . Everyone is 
f ami l i a r w i t h the "sweat" on a glass conta in ing cold 
water. Th i s sweat is the same as dew. I t represents 
water vapor o r steam condensed f r o m the atmosphere. 
I ts existence proves tha t the surface of the glass is colder 
than or "be low" the dew-po in t because, by de f in i t ion , 
the "devv-j)oint" of a i r is tha t teniperature of a surface 
at or below w h i c h the surface w i l l condense water f r o m 
the air. 

This water vapor is low-pressure steam. I t is invisible; 
visible "s team" is real ly mist , consisting of fine droplets. 
W a t e r vapor , a d m i x e d w i t h air , migrates f r o m place to 
place by dif l fusion and is conveyed f r o m place to place 
by the mo t ion of the air . A i r movement, termed con
vection, conveys heat and water vapor f r o m place to 
place. 

When the dew-poin t temperature is the same as the 
air temperature, the a i r is saturated. Needless to say, 
objects exposed to such a i r are expected to become 
damp. D r y air , by d e f i n i t i o n , contains no water vapor 
and has no dew j)oint since no water can be condensed 
f r o m i t . Such a i r is d i f f i c u l t to produce even in a labora
tory. Ma te r i a l s l ike some of the salts are called "hyg ro 
scopic" because they have strong affinit ies f o r water 
and w i l l ex t rac t its vapor f r o m air when warmer than 
the dew point . W o o d and fabrics made of co t ton , an i 
m a l wool o r ha i r , used in house construction and f u r 
nishings also have this p roper ty . These organic mate
rials sometimes become d a m p enough to support the 
g r o w t h o f m i l d e w o r m o l d when exposed to a i r some
what less than saturated. T h i s usually occurs, i f at al l 
in summer o r when the house is not heated. 

Wate r vapor can pass t h r o u g h par t i t ions or walls i n 
several ways. I f t w o spaces, one at h igh and the other 
at low h u m i d i t y , are separated by a porous substance 
or membrane, wate r vapor w i l l pass th rough the mem
brane by d i f f u s i o n . I f the spaces are separated b y a 
hygoscopic ma te r i a l l ike w o o d d i f fu s ion w i l l occur but 
also water vapor w i l l be absorbed on the more h u m i d 
side, pass t h r o u g h the ma te r i a l and evaporate on the 
drier side. T h e tendency w i l l always be, o f course, f o r 
the water to pass f r o m the more to the less h u m i d side. 
These facts exp la in the d i f f i c u l t y of m a k i n g enclosures, 
especially bui ld ings , v a p o r proof . M i g r a t i o n o f water 
vapor w o u l d occur even i f al l workmansh ip were perfect 
and cracks and o ther accidental openings d i d not exist. 
However , in o r d i n a r y bui ld ings , there arc usually cracks 
due to imperfec t ions i n lumber or i n workmansh ip and 
there arc always a i r currents due to w i n d pressure, 
thermal convection or b o t h . A i r mot ion is o f ten more 
imj )o r t an t t han d i f f u s i o n i n conveying water vapor w i t h 
i n and th rough the s t ructure o f houses and buildings. 
I t is this fac t tha t prevents pract ical solutions of con
densation problems based on a theory o f d i f f u s i o n as 
precisely as hea t ing problems are solved by a theory of 
i( at t ransfer and a knowledge of the thermal conduc

t i v i t y of materials . 
Some terms i n wide use i n connection w i t h this sub

ject arc as fo l lows : 
Absolute H u m i d i t y , def ined as the amount of water 

vaj)or, by weight , m i x e d w i t h a given q u a n t i t y o f air; 
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of ten expressed as grains o f wate r per thousand cubic 
feet of air . 

Relat ive H u m i d i t y , def ined as the ra t io of the water 
vapor pressure i n a space to the water vapor pressure 
that w o u l d exist i f the space were saturated; approx i 
mately equal to the ra t io of the absolute h u m i d i t y i n 
a space to the absolute h u m i d i t y that w o u l d exist i f 
the space were saturated. 

Saturat ion: A i r is said to be saturated w i t h water 
vapor when, the tempera ture remain ing the same, more 
water vapor cannot be added to the space conta in ing 
the air w i t h o u t condcn.sation of a like amount o f water . 

D r y Bulb Tempera tu re : T h e temperature of the air 
indicated by a thermometer w i t h a d r y bulb or sensitive 
clement. For precise results the b u l b or sensitive element 
must be shielded f r o m rad ia t ion or other extraneous 
effects. 

Wet Bulb Tempera tu re : T h e temperature indicated 
by a thermometer w i t h a wet ted wick surrounding its 
bulb. Shielding against r ad ia t ion is desirable f o r pre
cision and vent i la t ion w i t h an a i r stream moving at 15 
feet per second or more is es.sential. T h e difTerence be
tween the readings of the d r y bu lb and the wet bulb 
thermometer indicates the relat ive h u m i d i t y of the air. 
The sling psychromcter is a simple ins t rument w h i c h 
gives wet and d r y bu lb readings w i t h sufficient accuracy 
fo r most purposes. 

C o n d e n s a t i o n a n d Cl imate 
I n w a r m d ry climates, condensation is not a problem. 

Doors and windows are usually open and water vapor 
generated i n the house readi ly escapes. I n w a r m , damp 
climates, o r seasons, condensation may occur in houses 
due to weather changes i n c o n j u i u t ion w i t h the heat 
capacity o r heat lag i n the b u i l d i n g parts. This usually 

happens when w a r m , h u m i d wea the r f o l l o w s several 
days o f cool wea ther t h a t leaves some objects o r surfaces 
cooler than the d e w - p o i n t . T h e usual results are d a m p 
ness f o l l o w e d by m i l d e w i n rugs o r hangings a n d o n 
walls, especially b e h i n d f u r n i t u r e o r p ic tures . I n co ld 
or temperate regions, whenever the house is k e p t closed 
f o r w a r m t h , the w a t e r vapo r l ibe ra ted i n i t is t r a p p e d at 
the same t ime. U n d e r this c o n d i t i o n , the wea the r makes 
l i t t l e o r no d i f fe rence . Whenever a i r is w a r m e d , its 
capaci ty f o r c a r r y i n g w a t e r vapo r increases. T h e r e f o r e , 
a i r b rough t i n and heated w i l l have a d r y i n g e f f e c t i n 
the hou.se even t h o u g h r a i n is f a l l i n g and the a i r outside 
is p rac t i ca l ly sa tura ted . W h e n sa tura ted a i r is w a r m e d , 
i t is no longer sa tura ted , b u t becomes capable o f c a r ry 
ing more water . 

C o n d e n s a t i o n o n W i n d o w s 
A most not iceable consequence o f condensat ion is 

the f o r m a t i o n of f ro s t or ice o r o f l i q u i d w a t e r o n the 
inside o f w i n d o w panes i n co ld weather . I f w a t e r , e i ther 
as l i q u i d o r .solid, is s imply deposited f o r a t i m e a n d re-
evaporates, no h a r m is done; bu t , i n bad cases, the w a t e r 
runs d o w n and damages the w a l l o r i ts finish o r any 
f u r n i t u r e o r w o o d w o r k i n its w a y . R o t t e d w i n d o w 
frames, sash or sills are a c o m m o n result. M e t a l sash 
are also a p rob l em. M e t a l is a compara t ive ly g o o d c o n 
duc to r o f heat so t h a t .such sash is colder, w h e r e i t is 
expo.sed to r o o m a i r , t h a n wooden .sash under the same 
condi t ions . 

T h e h u m i d i t y i n hou.ses o r bu i ld ings is l i m i t e d i n c o l d 
weather by condensat ion esjjecially o n the w i n d o w s a n d 
especially i f the w i n d o w s are single glazed. T h e occur 
rence o f excessive conden.sation on the glass is an i n d i c a 
t ion t h a t v e n t i l a t i o n or some o the r p recau t ion is advis
able. Fo r i l l u s t r a t i o n , a.ssume w h a t is impossible, a house 

I N Y E A R - R O U N D C O M F O R T 
A T M U R R A Y ' S 

Every bite tastes better at Murray's Restaurant and 
Lounge in the heart of the Minneapolis loop. Better because 
you feel better when you dine where the temperature is just 
right any day of the year . . . summer, winter, spring or fa l l . 
Better too because the dining rooms and lounge at Murray's 
are always free from odors. Cooking smells, and tobacco 
smoke are quickly carried away by ICooIaire installed York 
air condition. 

Murray's Restaurant and Lounge is only one of hundreds 
of Twin City establishments that have turned to Koolaire, 
Inc., for the finest air conditioning and refrigeration that 
money can buy. Shoe stores, jewelry stores, restaurants, 
offices, apparel shops and bonks ore a few of the many 
who hove benefited from York and Weber equipment and 
Koolaire's refrigeration and air conditioning know-how. 

Specify "KOOLAIRE Installed" York,or Weber equipment 
and you know the air conditioning and refrigeration job is 
done right. For information and specifications on York and 
Weber equipment phone the KOOLAIRE office nearest you. 
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w i t h no air leakage and made of non-hygroscopic mate
rials. I f wate r is con t i nua l l y evaporated i n such a house 
the h u m i d i t y must inev i tab ly rise u n t i l condensation 
occurs somewhere w i t h i n i t . A t a steady state, the con
densation rate must equal the evaporat ion rate. This 
process of wate r t ransfer b y d i s t i l l a t ion w o u l d cease i f 
the temperature o f a l l exposed surfaces i n the house 
equalled that of the source of wate r vapor. 

The temperature of single w i n d o w glass can be f a i r ly 
well estimated. I t depends on the a i r temperature on 
the two sides of the glass and on the air mot ion or w ind . 
For no a i r m o t i o n , the glass temperature w i l l approxi 
mate the mean of the indoor and outdoor temperatures. 
W i n d w i l l make the glass somewhat colder. When the 
h u m i d i t y i n the house is such tha t the dew-point equals 
the glass temperature condensation on the w i n d o w com
mences. Thus h u m i d i t y i n houses is l imi ted by glass 
temperature and hence by outdoor temperature and 
w i n d . T h e colder the weather, and the stronger the 
w i n d , the lower the inside h u m i d i t y must be kept i f con
densation is to be avoided. Humidi t i es w h i c h w i l l 
cause w i n d o w condensation can be estimated i f some 
assumptions, such as w i n d veloci ty, are made. T h e re
sults of some such calculat ions are given in Table 1 A . 

1 A 1 B 
Outside Computed Inside Mean of Observed 
Temp. 

°F 
Relative Humidity (%) Inside Relative Temp. 

°F For Window Condensation Humidity (%) 
Single Single Double From BMS 56 

Glazed; Glazed; Glazed; Humidifier 
No Wind Wind 

Wind 15 MPH 15 MPH Yes No 
40 59 44 73 45 31 
30 49 32 66 30 27 
20 40 24 59 25 22 
10 33 18 51 21* 18» 
0 27 13 46 

-10 21 10 40 
-20 19 6 36 

•Extrapolated 

Table 1—Computed Relat ive Humidi t i es i n Buildings 
f o r Inc ip ien t W i n d o w Condensation. Inside Tempera
ture Assumed: 7 0 ° F . Also, M e a n of Inside Relative 
Humid i t i e s Observed D u r i n g Survey of Residences, 
Reported in N B S B M S Repor t N o . 56. For compari 
son, table I B shows the average h u m i d i t y observed in 
some homes d u r i n g a survey described in B M S Report 
No . 56 ( 5 ) . 

T h e inside pane of a double or storm window is wa rm
er than a pane of a single w indow, under the same con
ditions. Consequently, condensation on the inner pane 
of a double w i n d o w occurs on ly when the h u m i d i t y is 
niuch higher. T h e r e f o r e , a double w indow is not so 
good an ind ica to r of excessive h u m i d i t y . For this rea
son i t has been suggested tha t one or more panes be left 
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single, i n houses equipped w i t h double or storm w i n 
dows, as indicators of undesirably high humidi t ies . 

Sometimes condensation is observed on the inner sur
face of the outer pane o f a double w i n d o w . T h e water 
vapor w h i c h condenses i n this locat ion originates w i t h 
in the house and enters the .space between the window 
panes th rough leaks, usually a round the sash. A remedy 
is t o minimize this leakage as f a r as is conveniently pos
sible and to vent i la te the space w i t h outdoor air . This 
ven t i l a t ion is sometimes accomplished by bor ing holes 
th rough the outside sash at the top and bo t tom. Good 
results have been repor ted w i t h t w o three quar ter inch 
holes per w i n d o w . I f leakage f r o m the inside is pre
vented, no ven t i l a t i on is necessary. T h e d i f f i c u l t y is 
avoided i f f ac to ry-made double panes are used which 
are hermet ica l ly sealed at the edges. I n some ra i lway 
passenger cars, renewable capsules conta in ing absorbent 
mater ia l are instal led i n the space between the w indow 
panes to j )n 'vent this condensation. 

Condensa t ion in E x p o s e d W a l l s 

This subject is compl ica ted because the types of walls 
in use are numerous and each presents a special prob
lem. I n general, vapor barr iers on or near the inner 
surface are desirable. I f materials w i t h the properties 
of vapor barriers are used at o r near the outer surface 
special precaut ion may be requi red to prevent condensa
t ion w i t h i n the w a l l . 

A vapor barr ier is a sheet, membrane or d iaphragm 
capable o f arrest ing or of grea t ly re tarding the passage 
or migra t ion o f wa te r vapor. M e t a l sheet or f o i l is prac
t ica l ly a perfect vapor bar r ie r i f the joints between 
sheets are t igh t . O t h e r vapor barr ier materials, like 
paper specially treated w i t h b i tuminous mater ia l , are 
adequate f o r most p rac t i ca l purposes. The permeabi l i ty 
of materials in tended f o r use as vapor barriers is o f t en 
measured by the s tandard methods of the Technical 
Association of the Pulp and Paper Indus t ry or of the 
Amer ican Society f o r Tes t ing Mater ia l s . Mos t o rd inary 
b u i l d i n g materials, i nc lud ing w o o d , o rd ina ry wa l l paper, 
many paints, plaster and masonry, are not considered 
vapor barriers because thei r permeabi l i ty is too h igh . 

T h e impermeab i l i t y of meta l sheet is l ikely to cause 
condensation when tha t ma te r i a l is used as external 
sheathing on b u i l d i n g walls. I t constitutes a vapor bar
r ier i n the w r o n g place—on the outside. W h e n the 
weather is cold, the meta l sheet also w i l l be cold. Wate r 
vapor f r o m inside the house can pass through the plaster 
and other permeable w a l l components and approach the 
meta l sheet f r o m the inside. W h e n the water vapor 
concentrat ion is suff icient , condensation w i l l occur, re
sul t ing i n a deposit o f wate r or o f ice on the inner sur-

ORNAMENTAL IRON WORK 
BRASS—BRONZE—ALUMINUM CASTINGS 

PRISON CELL EQUIPMENT 
IRON & WIRE FENCES 

IRON RAIUNGS 
STEEL STAIRS 

nRE ESCAPES 
FLAG POLES 

Let us estimate your requirements 

C . W . O L S O N M F G . C O . 
1300 Q u i n c y St. N . E . Minneapol is 13, Minn. 

S A I N T P A U L H E A V Y D U T Y 

S K Y L I G H T S 
do the job I 

p O R durability, sturdiness, and m a x i m u m light-
' ing, Somf Paul Heavy Duty Skylights are g iv ihg 
magnificent service on factories, shops a n d pub
lic buildings averywtiere. Made of heavy (18-gauge) Galvan
ized Steel, Copper or Stainless Steel. Puttyless. A l l shapes and 
dimensions. Ventilating or non-ventilating. With or without 
Saint Paul Venff/atorc. Wire or write us about any skylight fob. 

SAINT PA U L CORRUGATING C O . 
Phones: GArfieid491S—NE stor 22SS (Mpi s ) 

South End Wabasha Bridge Dept. NWAI S t . P a u l l , M i n n . 

f o r MILLWORK S e e 

Manufacturers of 

l A / o o J u / o r ^ ^Lt^istlnctlon'' 

A. T. RYDELL Inc. 
2300-2328 North 2nd Street 

^^nneapol i s C h e r r y 3384 

A R C H I T E C T 13 



face of the meta l sheet. T h e wa te r immedia te ly runs 
d o w n w a r d and tha t f r o m the ice does so u p o n melt ing. 
E i t h e r ac t ion can result i n wet t i m b e r or o ther mater ia l 
a n d can p romote corrosion i n meta l or ro t i n t imber. 
W h e n me ta l ex te r io r sheathing is used, a prac t ica l ly 
pe r fec t vapo r ba r r i e r is requ i red at o r near the inner 
w a l l surface also. However , this is seldom at ta ined even 
w i t h a me ta l i n t e r io r w a l l surface. I n constructions 
suggested .so f a r , the cost o f m a k i n g absolutely t ight 
j o in t s , as by solder ing o r otherwise, is p roh ib i t i ve . There
fo r e , var ious means of v e n t i l a t i n g the s tud spaces of 
me ta l - c l ad houses w i t h ou tdoor a i r have been suggested 
a n d some show promise o f success. W o r k has not yet 
progressed f a r enough to p e r m i t specifications to be 
g iven . However , the usual ar rangement includes a 
couple o f inches o f insula t ion ad jacent to the inside sur
f a c i n g ma te r i a l . A n a i r space an i n c h or so wide is l e f t 
between the insu la t ion and the external .sheathing and 
the a i r space is ven t i la ted w i t h ou tdoor air by means of 
openings at the top and b o t t o m of each stud space w i t h 
an area on the order o f one o r t w o square inches per 
open ing . V a r i o u s a rch i t ec tu ra l means have been sug
gested f o r conceal ing the openings and f o r excluding 
insects and rodents. T h e e f fec t o f the openings on the 
heat t ransfer t h r o u g h the w a l l p robab ly is small, esti
m a t e d to be less t h a n 10 per cent based on w o r k covered 
b y N B S B M S R e p o r t N o . 106. E x jer iments now in 
progress i n var ious laboratories m a y t h r o w f u r t h e r l ight 
o n the subject . T a r or asphalt coated paper can pro
m o t e w a l l condensat ion i n the same w a y as metal 
sheath ing. Such mater ia ls should be used, therefore, 
w i t h p roper precautions. S t u d space ven t i l a t ion may 
prove valuable w i t h o ther than meta l walls . However , 
experience w i t h i t is l a ck ing so tha t its appl ica t ion rests 
a t present on the j u d g m e n t of i n d i v i d u a l designers. 

J O E L F. J A C K S O N 
803 P e n c e Bui ld ing , Minneapo l i s 3, Minn . 
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A convent ional wooden exter ior wa l l , k n o w n as a 
f r ame w a l l , consists of studs, typ ica l ly 2- in . by 4-in. 
wooden upr ights w i t h l a th and plaster on the inside and 
sheathing boards covered w i t h weather board on the 
outside. B u i l d i n g paper is usually installed between 
.sheathing and weather boa rd to exclude the w i n d . This 
should be a f a i r l y vapor-permeable paper since other-
wi.se i t w o u l d be a vapor bar r ie r i n the w r o n g place— 
near the outside of the w a l l — a n d w o u l d invi te conden
sation in houses ca r ry ing h igh h u m i d i t y unless precau
tions are observed s imi lar to those desired f o r metal 
sheathing. 

Convent ional wooden walls are t r ad i t iona l ly regarded 
as troublefree, .so f a r as condensation is concerned, and 
work described in B M S 106 indicates tha t they arc so 
for indoor relative humidi t i es up to 3 0 % and outdoor 
temperatures d o w n to - 1 0 ° F . Table l A indicates tha t 
condensation can be expected on single glazed windows 
at less severe condit ions. Such windows are o f ten i n d i 
cators of hazard f o r such walls because condensation 
will o rd ina r i l y appear on the windows before i t occurs 
in the wa l l . 

Br ick veneer walls and stone veneer walls are s imilar 
to f r ame walls except tha t a layer o f br ick or of stone 
is used on the outside of the sheathing instead of weather 
board. L i k e f r a m e walls , they contain a space between 
the studs in w h i c h insula t ion can be installed. T h e con
densation phenomenon is s imi la r for al l walls containing 
such spaces. 

Both solid and block ma.sonry walls are i n u.se, some 
w i t h plaster appl ied d i rec t ly to the inside surface and 
some f u r r e d , l a thed and plastered. F u r r i n g consists of 
ver t ica l wooden strips, a t tached to the masonry of the 
w a l l . F u r r i n g serves to suppor t the l a th and plaster 
and by this arrangement , an air space is provided 
between the plaster and the masonry. 

Masonry walls w i t h plaster applied d i rec t ly on the 
surface are no t to be recommended except i n a r id re
gions. I n temperate climates, such walls o f t en condense 
water d u r i n g w a r m weather when the house is not 
heated and when the w i n d o w s are open f o r comfor t . 

Fur red masonry walls are usually trouble-free be
cause the masonry is l ike ly to be prac t ica l ly as perme
able as the plaster. I n w in t e r , wate r vapor passing 
through the walljDaper and plaster passes readi ly th rougl i 
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the masonry also, to escape outside. I n summer, any 
condensation occu r r ing on the masonry, due to its heat 
lag, is hidden f r o m view by the plaster and is so small 
i n q u a n t i t y tha t i t is readi ly dissipated w i t h o u t damage 
to the structure. 

Condensat ion in Roofs a n d Attic S p a c e s 

Roof coverings, w i t h some exceptions like shingles, are 
prac t ica l ly impervious to the passage o f water vapor o r 
o f a i r and an impervious roof covering may create a 
condensation p rob lem since i t constitutes a vapor barr ier 
on the outside of the b u i l d i n g where i t becomes cold i n 
cold weather and can act as a condenser when water 
vapor comes in contact w i t h i t f r o m below. Wate r vapor 
is not prevented f r o m coming in contact w i t h the roof 
surfacing mate r ia l by the r o o f i n g boards or by plaster 
used in ceilings since the.se are pervious and when ex
cessive humidi t ies are not prevented by vent i la t ion o r 
otherwise condensation may occur i n roofs. Th i s con
densation not on ly wets the roof boards bu t may d r ip 
d o w n w a r d and wet the ce i l ing beneath, l l i e s e effects 
are sometimes a t t r i b u t e d to leaks i n the roof and much 
e f f o r t has undoubtedly been expended uselessly i n seek
ing non-existent leaks. Precaut ionary measures i n the 
roof construct ion of .some bui ldings such as offices, 
churches, etc., may be unnecessary because l i t t le water 
vapor is generated in them. However , the safest roof 
is one w i t h a space under i t w h i c h can be venti lated 
w i t h outdoor air . A n y insula t ion used should be beneath 
this a i r space. A roof w h i c h is self-venti lat ing, like a 
wood shingle roof , may be an except ion. 

Roofs may be classed as peaked and flat. T h e peaked 
roof, the most popu la r f o r dwell ings, a f fords an at t ic 
space under i t . I n su l a t i ng ma te r i a l may be installed 
i n the floor o f the a t t ic i f the a t t ic space is not to be 
used f o r l i v ing quarters. Th i s arrangement is o rd ina r i ly 
safe against condensation p rov ided safe l imi ts of relative 
h u m i d i t y are m a i n t a i n e d i n the hou.se because the nat
ura l vent i la t ion or i n f i l t r a t i o n in attics under peaked 
roofs is o r d i n a r i l y suff icient to prevent condensation. 
However , ven t i l a t ion of the a t t ic space by means o f t w o 
or more louvers or thei r equivalent w i t h an aggregate 
free area of at least 1 / 5 7 6 of the at t ic floor area, as 
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suggested by Professor Rowley , is r equ i r ed f o r n e w 
houses b y the Federal Hous ing A d m i n i s t r a t i o n . 

Insu la t ion can be instal led i n the roof i tself w h e n the 
at t ic is to be used f o r l i v i n g quar ters . I f this is done, 
an a i r space o f f r o m one to several inches between the 
insula t ion and the roof boards is r ecommended b y some 
builders. I f p rov ided , such a space is worse t h a n useless 
i f i t communicates w i t h the inside o f the b u i l d i n g as 
t h rough a s tud space o r pipe shaf t . I n a l l cases such 
spaces should be vent i la ted w i t h outside a i r and this 
ven t i l a t ion can be p rov ided by leav ing spaces between 
the boards cons t i t u t ing the under side o f the ex t e r io r 
overhang. Exac t dimensions f o r such ar rangements have 
not been established. I n flat-roofed houses w i t h o u t 
attics, spaces o r cracks between boards f r o m ^ to J/a 
inch wide , r u n n i n g the length of the eaves, have been 
used. Such openings must be pro tec ted f r o m the w e a t h 
er and w i r e n e t t i n g is usually app l ied to exclude insects. 
W i n d is rel ied upon f o r mot ive fo rce to cause the v e n t i 
l a t ion . Roof vent i la tors are sometimes p r o v i d e d to ven
tilate spaces under flat roofs. I f exces.sive w a t e r v a p o r 
is present, condensation under imperv ious roofs m a y 
occur regardless of the presence or absence of i n su l a t i on . 

C o n d e n s a t i o n i n F loors 

Condensat ion i n or on o r d i n a r y wooden floors is sel
dom a p rob lem in heated houses i n w i n t e r . W a t e r v a p o r 
generated i n a house is always associated w i t h w a r m a i r 
w h i c h rises and carries the wa te r vapo r w i t h i t . T h i s 
ch imney act ion i n the house tends to prevent concen t ra 
t ion o f wate r vapor at or near the floor su f f i c i en t to 
cause condensation. Also, due to this c h i m n e y a c t i o n , 
a i r leakage in to the house is l ike ly to be d o w n l o w , i n 
the absence of w i n d , wh i l e escape o f a i r occurs near 
the top. A n y air b rough t i n t o the house, w h e t h e r by 

G R A N I T E 
F o r S t o r e F r o n t s 

O R T O N V I L L E M A H O G A N Y 

a n d 

M I N N E S O T A A N T I Q U E 

C a r r i e d in Stock 

for Prompt Shipment 

DRAKE MARBLE COMPANY 
Minneapolis, Minn. 

403 Wesley Temple Bldg. 
Geneva 6366 

St. Paul. Minn. 
60 Plato ATenue 

Cedar 4750 

A R C H I T E C T 15 



w i n d pressure or ch imney ac t ion , w i l l have a tendency 
to d r y the house and not to deposit moisture. Conden
sat ion m a y occur near the outer or exposed edges o f 
concrete floor i n win te r , whether such floors are placed 
over c r a w l spaces or o n the g r o u n d . Concrete is a 
good heat conduc tor and floor .surfaces near the outside 
wal ls o f the house may be cooled below the dew-point 
b y the r a p i d conduc t ion of heat to the outside air. A 
remedy is to insulate the edge of the concrete slab by 
means o f a s t r ip of insu la t ing ma te r i a l to break the 
heat path.^ Specific recommendat ions cannot be giv
en because s tandard practices have not been established 
b u t the insulat ions used should be moisture and rot 
resistant a n d as an estimate, an i n c h or more thick. 

T h e results of some experiments at the Na t iona l 
Bureau o f Standards showed tha t meta l f o i l insulation, 
instal led under a wooden floor over a c r a w l space, is 
not i n danger of becoming wet under w in t e r conditions 
even though higher than n o r m a l humidi t i es are ma in 

tained above the floor and i n the c r a w l space beneath. 
T h e same conclusion is considered to apply to other 
forms of insula t ion also. D u r i n g the wa rmer seasons and 
i n any bu t a r i d climates, condensation is common on 
floors and its appearance depends on the f loor type." 

I n the spring, the ear th under a house is l ikely to 
remain cold a f t e r the weather is so w a r m tha t the heater 
is tu rned of l ' and when the house is copiou.sly vent i lated 
by opening windows and doors fo r comfor t . Unde r this 
condi t ion , a concrete slab floor on the g round is l ikely 
to exhib i t condensation, especially under rugs or f u r n i 
ture or in closets where there is some ven t i l a t ion bu t not 
sufficient to p r o m p t l y w a r m the f loor to some tempera
ture above the dew po in t . A rug in.sulates the floor and 
prevents the a i r f r o m hea t ing i t but the rug is pervious 
to water vapor . Condensat ion is hence more likely 
under a rug than on the uncovered floor. 

T h e heat capaci ty of concrete floors, ei ther on or 
(Continued on Pa(je 18) 
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which would be striking and at the same time add very little to Ihe 
actual cost of construction.*'—THORWALD T H O R S O N , Arch i t ec t . 
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That Necessary E v i l , 
T h e Architectural Engineer 

B Y T H O M A S H . M C K A I G 

I t is interest ing to note the causes 
of deter iora t ion in w o o d structures, 
w h i c h by proper precautions could 
be avoided. Frequent ly these imper
fections are pu t d o w n to "the na
ture of the mate r i a l , " but knowing 
the nature o f the mate r ia l , much of 
our t rouble could be e l iminated by 
app ly ing o u r knowledge. 

I have seen cracked plaster ceil
ings and a l l that goes w i t h them, 
due to the f ac t tha t a bearing pa r t i 
t ion f r o m above rests o n the joists 
near the middle of their .span w i t h 
out m a k i n g .sufficient provision fo r 
this bending moment . Occasionally 
a w o o d s t ructure is designed and the 
strength of member computed on 
n o m i n a l size instead of actual size. 
T h e nomina l size of a 2 x 4 would 
be 5 0 % stronger in bending than the 
actual dressed size. We have all 
seen m u c h o f the best po r t ion of the 
joists cut away to pe rmi t the pas
sage o f a pipe or a condu i t—fre -
Cjuently m u c h more than is neces
sary, and of ten across the entire 
w i d t h of a ba throom. I n the case 
of a f a i r l y heavy load, crushing of 
the beam may occur at the bearing 
because the allowable bearing on the 
side g ra in of a t imber is low, only 
about one- th i rd of the allowable and 
g r a in bear ing. 

Ex t reme care should be taken in 
designing wood beams f o r deflection. 
Steel o r concrete, under a given load 
on a given span, w i l l take a given 
deflect ion, and w i l l assume its o r ig i 
na l posi t ion w i t h i n the elastic l imi t 
when the load is removed. Th i s is 
not s t r ic t ly true w i t h wood. I f a 
t imber is loaded excessively w i t h a 
constant load, i t w i l l deflect and the 
def lect ion w i l l cont inue to increase 
under the same load, even w i t h i n 

(Continued on Page 17) 
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the elastic l imit of the material. 
When the load has been removed, i t 
wil l be found that the material has 
taken a permanent set or deflection. 

Tliis deflection is frequently no
ticed in the sagging of wood trusses. 
Here, however, an additional cause 
enters the picture. The shrinkage of 
the timber Dermits the actual short
ening of the compression members, 
notably the top chord, and this per
mits the sagging of the bottom chord. 
After this has once taken place, it is 
difficult to correct, so the best meth
od of providing against it is to build 
a slight camber into the truss when 
it is laid out. 

Another point in the discussion 
of wood construction, is the holding 
power of nails. These points pulled 
from actual test data wil l Ix* of con-
.siderable interest to most architects. 
Nails driven in holes 1/32 to 1/16 
inch smaller than the diameter of the 
nail will have considerably greater 
resistance to pull and shear than 
nails driven without holes. Cement 
coated nails are considerably supe
rior to uncoated nails. The length 
of nails for best service should be 
somewhat more than twice the thick
ness of the member holding the 
heads. Slender nails wil l hold better 
than thick nails under repeated 
shocks and constant weaving action, 
because they bend without losing 
their grip at the point. The best 
results in holding power are given 
by nails with a short pyramidal 
Doint. Either blunt or sharp point 
reduces this holding power. I f a cut 
nail is driven with the taper sides 
parallel to the fibers of the wood, the 
resistance to withdrawal is greater 
than when driven in the usual man
ner, but it is more liable to split. 

from Empire State Arch'teet 

Producers' Council 
Construction Forecast 

Public works and other govern
ment financed construction is ex
pected to account for more than half 
of the anticipated increase in the 
volume of new construction in 1948, 
according to a forecast prepared bv 
the economists of the Producers' 
Council, David S. Mil ler , Council 
president, stated today. 

"A slight decline is anticipated in 
the volume of publicly financed resi
dential building, but expenditures 
for non-residential projects such as 
schools, public hospitals, recreation
al facilities, and administrative build
ings are expected to rise to $775 mi l 
lion, an increase of 52 j>er cent. 

ARCHITECT 

Sprayo - flake 
• THERMAL I N S U L A T I O N • 
• CONDENSATION CONTROL • 
• ACOUSTICAL TREATMENT • 

^>7S<^COVERS LIKE A BLANKET 

sprayed 
Directly on to any surface— 
concrete, masonry, plaster, 
metal, cement and asbestos 
board, etc.—in any thickness 
required. 

TYPICAL INSTALLATIONS 
LAND O'LAKES CREAMERIES, INC., 

MINNEAPOLIS 
(Several Installations) 

TWIN CITY ORDNANCE PLANT, NEW BRIGHTON 
MINNEAPOUS GAS UGHT COMPANY, 

MINNEAPOUS 
BRIDGEMAN CREAMERIES. DULUTH 
PAPER CALMENSON CO., ST. PAUL 

SWIFT & COMPANY, ST. PAUL 
CHAMPION MOTORS, MDONEAPOLIS 

[ S C O C O R P O R A T I O N 
2102 Wabash Ave. St. PauL Minn. 

Nestor 6108 
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above grade, in conjunction with weather changes can 
cause these same symptoms. When cool weather is fol
lowed by warm humid weather, the floor tends to remain 
cool and parts of it may for a time be below the dew 
point wi th condensation resulting. 

Suggested remedies for these conditions include provi
sion of an insulating layer on top of the floor with a 
covering which is impervious to water vapor, heat ap
plied to the floor as by means of a floor panel heating 
system, use of dehydrating chemicals to dry the house, 
etc. Standards of practice have not been set and the 
solution of the problem rests at present with individual 
designers or builders. 

Sometimes, masonry walls or piers, being good con
ductors of heat, remain cold with the ground in spring 
so that wooden joists or other timbers resting on them 
are cooled sufficiently at the point of contact to gather 
water f rom the air and undergo local de( a \ . 

Condensation and Crawl Spaces 
Consideration of crawl spaces under basementless 

houses is important chiefly because the earth is a source 
of water vapor which may be carried by air currents to 
any of several parts of a house and cause dampness. 
This is particularly true in the fal l when the earth under 
the house is warmer than the air and, at times, much 
warmer than many of the house parts. Under this con
dition, water tends to evaporate f rom the ground and 
to be absorbed by house timbers or other wood mem
bers. The floor above the crawl space may become 
damp enough to rot. Sometimes, warm, damp air 
ascends pipe shafts or s])a(cs in walls and condensation 
occurs on the cooler under side of the roof. 

Remedies for these conditions consist in ventilating 
the crawl space and treating the ground to decrease evap
oration of water f rom it. The Federal Housing Admin
istration requires ventilation by means of openings of 
at least one square foot area per 15 linear feet of sur
rounding wall . Ventilation by means of stacks or ducts 
extending f rom the crawl space through the roof has 
been suggested but not extensively applied. Ground 
treatments in crawl spaces have included concrete, 
bituminous coverings, gravel and roofing felt or tar 
paper. A n effective treatment lessens the need for ven
tilation. T a r paper, wi th the edges of adjacent sheets 
lapping each other several inches but without any sealer 
or caulking compound, was applied in one large apart
ment project and is considered adequate. Obviously, 
openings extending f rom a crawl space to the underside 
of the roof, or to another cold surface, should be avoided 
or stopped up if possible. 

Condensation on Pipes and Fixtures 
Condensation occurs on water pipes and on bathroom 

tanks, usually in the spring when the water, passing for 
a long distance through mains buried in cold earth, is 
at times below the dew point temperature of the air. A 
drip results which is sometimes a nuisance but in most 
houses this problem is not considered serious enough to 
require a remedy since the condition does not last long. 
I f necessary, possible remedies are: heating the water 
or insulating the pipes or tanks. Insulation of the kind 
used on refrigerator piping is regarded as effective. The 
insulation should have a vapor resistant outer surface 
to prevent water vapor penetration to the pipe. 

Condensation and Insulation 
Water vapor generated within a house in winter 

spreads in all directions by diffusion assisted by air 
motion. I t passes through ordinary wall paper and 
plaster and wil l condense within a wall or other build
ing element wherever a surface is below the dew point. 
I f condensation occurs in a wall, it is likely to be at or 
near the outside surface since that portion is coldest 
and an insulated wall is expected to he colder on the 
outside, and warmer on the inside, than an uninsulated 
wall. Also, unprotected insulation, although effective 
as a barrier to heat, is not usually a barrier to water 
vapor migrating through the wall. For these reasons 
more precautions against condensations are essential 
when insulation is used. These precautions take the form 
of ventilation, minimizing water vapor generation, use 
of vapor barriers, particularly in new houses, wall ven
tilation, etc., discussed elsewhere in this letter circular. 
The effect of insulation in ceilings or roofs is similar. 
An attic is colder in winter after insulation is installed 
in its floor and roof boards are colder after insulation 
is placed under them. 

Part two on Condensation 
will be published in the 

March-April issue. 

Building Construction Specialties 
Materials 

HAUENSTEIN & BURMEISTER, INC. 
O F F I C E S Factory—Warehouse 

614 Third Ave. So. 245 19th Aye. So. 
MA. 4471 — GE. 1382 

Minneapolis. Minnesota 

f o r enduring color! 
M A N K A T O S T O N E 

In Color Tones of Cream, Gray and Buff 

Quarried by 

T. R. C O U G H L A N C O . 
AAankato, Minnesota 

Mankato Stone for Exterior and Interior Use 

1 8 NORTHWEST 



S T R A N - S T E E L 
A S Y S T E M O F L I G H T S T E E L F R A M I N G F O R 
HOMES, A P A R T M E N T S , C O M M E R C I A L B U I L D I N G S 
AND OTHER TYPES OF LIGHT OCCUPANCY STRUCTURES 

• V E R S A T I L E —Because of its nailable feature, Stran-Steel has a versatility which 
gives an answer to dozens of problems. 

• FIRE R E S I S T A N T — All-steel nailable studs and joists gives fire resistant de
sign, combined with concrete or zonolite concrete in floors 
and roofs, real building economy is added to improved 
construction. 

• A V A I L A B L E — Prompt deliveries, no building tie-ups. 

We Are Now Fabricating Stran-Steel Gable-Type Trusses 
in Clear Spans to 40' 

STR^N 

S T E E L S T R U C T U R E S , I N C 
GLadstone 

7 9 6 9 
9th Street and 9th Avenue S. E. 
MINNEAPOLIS 14, MINNESOTA 

ZEnith 
2 1 0 5 
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ZonoUte Jusulatmg Concrete Koof T)ecks 

Zonolite Concrete Roof Deck Over Sfee/fex, Omoho, Neb 

R M l C U t l T E 
S U L A T 

• EFFICIENT 
• FIREPROOF 

• LIGHT-WEIGHT 

• MONOLITHIC 
• PERMANENT 

Roof Fi7/s; 
Zonolite Insulating Concrete, 8-to-l mix ( " K " factor 
.60 B . T . U . per inch of thickness) over metal decks, 
wood decks, sand concrete structural decks, etc. 

Structural Roof Decks: 
Zonolite Insulat ing Concrete, 4- to- l mix ( " K " factor 
.79 B . T . U . per inch of thickness) over Steelh x, 
riblied metal lath, waterproof gypsum board, or sim
ilar form. 

Specify Zonolite Insulating Concrete for Radiant Heat Floors, Too 
Technical Folders Gladly Furnished on Request 

WESTERN MINERAL PRODUCTS COMPANY 
PROCESSING DISTRIBUTORS 

General Offices: 1720 Madison Street N . E. 
Minneapolis 13, Minnesota 

Plants at Minneapolis - Omofia - Milwaukee 

^Zonolite is the registered trade mark of ttie Universal Zonolite Insulation Ca 

Western Mineral Products Co . 
1720 Madison Street N. E. 
Minneapolis 13, Minnesota 

Please send me your technical folders on Zonolite Cnsulating Cbnaet© 
roof decks and radiant heat floors. 

Name_ 

Address. 

City. Zone Sfafe 


