
M l O 

ONE 
HUNDRED 

MILLION 
DOLLARS 

PE R YEAR 

/ 

r 

I 
.' 
P 
9 
-

I 
3 

b e i n ^ a br ief 1 

r e s u m e of t h e principal 
research, contr ibut ions of 
the University of Illinois 
bo Aoricu.ltu.re and Industry 

*The value of University ol Illinois d i s c o v e r i e s bo the s t a i r .uul n . ihou 
proh.il>ly .ipniox'iiiutrs a hundred mil l ion d o l l a r s .> y r . n • 

http://Aoricu.ltu.re


77/ University t Illinois is a tst Lab 
f scieni md citizenship built by and f 

p )ple of Illinois . . . . and it has more 
ntacts growing out of soluti n of pr 

p >blems of 
the country. 

J 

U N I V K K S I T Y OK I L L I N O I S B U L L E T I N 

Vol. X X V I I I J u n e . 1 31 N 

PUBLISH] D WKBKU M\ LJNIVI KSI I \ o* [LLIN« 
I I n i c i e d .i ml i-l.iss n ta t te i I I inbci t 1, 
1912, .u the pom oftice ut UrbttiiA, HI 
mulct th« \ ij A U K U S I : i. i"i A 
i"i mailing at tin pe< in! >ate »>t 
provided foi in (ion III \> i ol t tobc» 
.<, 1917, Authorized fuly 31, I'Ms | 



c 
ie& UO L O 

Foreword 
There has been a good deal of discussion in i lit years of the 

large amounts of money it costs to support colleges, university and 
other institutions of higher education. This is especially so in th< i ! i 
of publicly supported institutions and particularly in times of economic 
depression when officialdom feels the necessity of curtailing, o far ; 
possible, unnecessary expenses of government in order to reduce th< 
burden of taxation. It is. therefore, appropriate at such a time as this 
for public bodies to give the people information about activities they 
ire called upon to support. 

Few people who have had the opportunity of a higher education 
question the social and economic value of universities and colleges; a 
great man}', not so fortunate themselves, appreciate the importance to 
society as a whole of maintaining these institutions. But there is ; 
vast number of people who have had no direct contact with colleges 
and universities either themselves, or through their children, and who 
naturally may not understand the indirect value to them of the work 
which these institutions are doing. 

' 'What does the University of Illinois do for me that I should be 
called on to support it?", such a citizen of Illinois may ask himself. Ih 
may know that his State University is educating each year thousands 
of young men and women to prepare them for the various walks oi life 
tnd who go back to their communities better and more useful citizens 

because of their training and experiences here. I 1c may not question the 
importance and value of giving the young people of the State an op
portunity to cure a college education because, after all. he realizes 
tl t the cost of i lucating them is simply a good investment on the 
part of the State and local community in their future citizenship, Bui 
what imn liate benefits does he himself derive from the University 
i Illinois aside from die satisfaction of Supporting an institution 

hich giv< his neighbor's children a higher education that they maj 
1 bet : and more useful liv< 

'lb- in er is simply tin i through its scientific investi ;\tions it 
1 red facts and prim iples which are worth millions ^\ doll.us 

ially to agi nihil- and the industry t<> \\ nothing of then \ 
i human elfarC in nna l . 

The pn:p< «• oi tin booklet, then, is to give the public mc idea 
t| p I returns which their State Univci ityisgivin them. It 



I l 1 
' • \I 

\vr r 

is h elate briefly -ill ^ 
To i I this 1 clet is to know \ 
n >re imp nt the I'niw j 's i 

tl s is in addition to the v\ rk i n ] 
with fundamen I principle-, the j 1 appli 
be g val e when they ai veloi L It d» i-
sid< the scholarly w rk of the Ity in her 

All of this should be I >rne in mind when one 
maint ig the University, Res - edi th 

nd students annually, from one h i -V th< \< 
un and a similar proportion the time of I 

to its > ns scientific and sch rl\ uvh i\ .1 
^ Unh rsit) to the S c ns by i 

lar even the 1 State \ is il n 
: per cent in most ease- : 1 1 tax in < 

Of th 1 only al two per ce 

1 ill taxes 1 by cil ens of [Hint s for ev« irj 
ixes, less th; i i ie pei cent would re th [ 

In other words, any com i t 

Unn rs f Illinois with oth r public e \ w 
even n< able. And wl n oi 

: en s id the pr cti il n s of i \ 
•m: ri- ns make its cost nt: \y ins 
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The Value of Research at the 
University of Illinois 

That the University oi Illinois teaches some 15,000 students mo t 
ev< yone knows, but that it spends a large portion of its money and 
energy in research to bring forth new facts which enrich tin* life t" 
the State and Nation is realized by only a small portion. I ew i ally 

comprehend the t remendous value of these researches. 

It is impossible in most instances to interpret in dollars and its 

the value oi the University's research contributions. However, ver) 
little figuring, and less imagination, is needed to demonst ra te that man; 
millions oi dollars are annually given hack to the State in the form 

oi re turns on its investment in this institution. Indeed one friend of 

the University said recently that the value oi these discoveries "prob-
ibly approximates a hundred million dollars a year— certainly man) 

times the amount the State appropr ia tes for all purposes—teaching 

research, and building." 
A prominent industrialist spoke i)i one research project in engi-

eering which meant "ten millions of dollars annually in the Chicago 

rea alone." and one agr icul tural project "is worth twenty-nine mil-
1: ns annual ly ." 

T h e Univers i ty ' s research, which covers practically the whole field 
of human endeavor , has produced results which touch the lives of 

lmost every person, al though usually not realized by them. In en -

n ing th< hievements have been incorporated in building proje s 
. man) lines, in railroad operation ami maintenance, in heating our 

h i a; I in many other ways. In agriculture hundreds oi pi je s 
have ttribul 1 soil and crop improvements, and have affected ever) 
pi • agricultural life in the interest of more pi fitabh tnd I 
living lditioi on the farm. 

When thousands of pa< . of scientific data proved facts ha\ 
1 n printed in official publications as a result o\ the Univei t\ 

tigat >nal work, it impo iiblc to set down in a tew p.-, an 
|uate tatemcnl oi what the Universit) has accomplished in \̂  

1- nd what it is doiiij today, Several hundi I pa - i such 
trial is print* I i h yeai and each publication relate i deli 

• rmtribul n to the y in ral \\ ire ol tin State and Nation, 
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the: I This publi ition mentions only the oul 
m a j 0 r fields of agriculture and industi . Lpo) » 
those on the faculty whose work is equally import i th 
live holds The diseoverv , Illinium, the only chei I <•!< : | 
disc red in America; the production of [Ilium, 
can be substituted for platinum in many install e 

THE "BROAD WALK" OX THE UNIVERSITY CAM PI BETW N I 

contribution to the treatment for leprosy; the low tern] rature | 
for coking Illinois coal which returns by-pr ducts worth m 
the original cost of the fuel; the great series of invest ttioi I I 
monev market, and commercial fields in general; the 
of the serum for combating ptomaine poisoning, and othei ir< 
perhaps already well known and will not be discussed here. 

Our medi< 1 and dental staffs have added much to hum; i wel 
through their investigations. The chemists hav< idded 
bution as lias th ctrical engin ring stai th< ,e, 

• r .1 " ' V ( ' : ' 

to contnbuti :: mil quota to the world's knowlod 
Many of the research projects pros uted b) th I n n , j, ,. 

be. n whal are called "cooperativ< invi itigatioi thai 
oi the • ns< h been borne b) outsiders whi ai ,.< 
olution "' ll,«' problem involved, while th« 1 din 

ture, entomology, : ology, oolo y, botany, and i 
mighl s say thai no one departmenl of the I 

(i 



tail have luvu furnished h\ the University Phe Lu HI i 1M- Um 
\ it} has evei received for purel} n earch purposes has jusl h n 
mnoun I. It amounts to a quartci of a million dollai 0.0(H) ich 
vear foi live veai anil will he used foi invt ligations in rail stn 

\ihl now foi a hi iel dis< ussion ol some ol tin n\ i it 

Concrete ami Reinforced Concrete 

Throughout the world, win •• ki - mcrete is known, the Univ< 
\ of Illino known, foi in her lahoratori tin nn i out! mdinj 
I reaching contributions in this field ol - instruction wei 
>lvcd, What Illinois onM at ton i> has usualh been the final word 
I inning with ihe organization ol Oie Kn inet in Kxpt inn 

n in lcHX3 the i appeal i d a rii oi i la- il bulletins lw I 
\ i i lnn \ \ I [hot ^\\ concrete and reinfoi ed concrel which 

id a profound n the development of concrete construction 
Some ol tin earh bulletins are to this da^ the onh authoritath 

n i mat ion on then subjei t, 
lli re\ I buildin codes now about to I idopted in Chicaj >, 

\ \\ "\ rk, Philadelphia and other ti< overnin the et} AWA 
I d ;n • s tructures worth main millions ^\ dollars, depend 

lai number ol detail upon the work ol the Universit} n arch 
m ili par. ular field, 

1 ast \ u the Illino Division of II hways adopted and put inti 
i a muhod ol d< n and control ol concrete mixtun which 

I upon a I niversit} irch bulletin published in h \ l\\ 
method it is p iblc to utili c the ^AWA, gravel and stone | 

in I ili ;hout the State, h ^u it own merit as a t ^w, 
dv i. I. V- a i »ult the Stair is enabled to 

mi inni\ ol retc in its pa> tuents and has improv netln 
Id ;nini- the quantity r which it pays, Moiliti itions of tin 

hod have al n adopt' I In ilu h hwa\ department I wa 
I 

I inent li Id w i ht ci tin 11 tc n u in h 1 
I dl build pari i< ulai intei to enjjineei md buil n 

I buildii and hi id: tl« - ha\ al 1} I 
li It. I In • I in d in the dv ;n ol the p 

ii I i .11 \\i\\ hi i w hci e tin i\ in:; ol d. I w i lu w dl , 
lli ut the d< n • ih iti in i m i 

I In n Mi'HI tin i etc in :n \ w alls intended t t> 
l l III 111(1 I)< n t h . w a l l s \WAAC v a i I \ d 

! i I to fui nish tin m I r hn d in foi ma n 
In i i I -it i 11 n mi \ in building 

IO 
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The investigation of rein I mcrete i in \n rei« 
has been given ver) msiderable sup| t b iclei intci I j n 

this field. The value of the r< ulta m I pc I to be greatei 
to tin building industr) in lar - iti< ( I 

The broad appli ibility of fundamenl ! r( v w II i l l u s 
trated 1>\ the tests made for the R< Ian tion I f th trl 
m u i Interior to determine the pro] rti< th< ounl 
ered in the foundation al the site of tin pro] I Mad I • the 
Chagres River in the Panama i inal /one. Th( of r in\ 

ttions suggested to the engin - d< ignii the that the methods 
leveloped in this investigation would give importai in tion con 

cernin the properties of the somewhat un iti ck which mu 
be used as the foundation I r the pi 1 d; 

ar-

Railway Engineering 

This department of the University, through t s coi leted la 
summer, indicated that a possible saving of ! d.OOO annual! n 
the operation of 40,000 of the larger type of I moth n Amerit n 
md Canadian railroads might be realized through the u the ther 
mic syphon, an appliance for the lo< motive firebox. 

The investigations proved conclusively that a in 
in lot motive efficiency is possible. Extensive in\ sti \ r 
ri 1 on in the University's locomotive laboratory on an i ht h r 
freight engine under conditions exactly the same s th 
m the road. There has long been a difference opini n as I tlv 

iciency of this appliance and the University's t \ 11 ttle th< 
Ute. The syphon was invented about thirt< n y\ 1 it w is 

t u ed on a locomotive in 1918. 
The department has carried on many investij ttioi | 

pi M< arising on si im and electric railwa) The »11< 
ts show the character and the results of the moi 

ti itions. 

(1) A w P ign for Railway Car Wheels, \1 ut thirt> 
lion i hilled < a I iron wheels are used on American raili ids m I **| 
t; illion new \\ h( Is arc requin d each year, l': 

on< IIH w heels is aboul ele\ en dollars. The^ i n 
b) \9 foundry throughout the United States and Canada of 

itecl v. iiliin the State of Illinois, 
I'd - i i I'd / md \{l\l the depart nun ( carried on m In* 

inj; in Ihc w h« i I used under I'tehdu r ir« A 

ol the load and iii the heal de\ el.>pcd w hen I \l 
I tin m I ITCVIOUH I" this m> ;ition thci h l i 



mprehen vein! mation about such str< • and oui t< 
the first inn data n [arding the magnitude and distribution <>f 

s» | ua t e foi the p u r p o s e <»i whee l d e s i g n . 
I • about 60 years preceding the i periments then had I n 

I ut little inge in either the siz< or the design of fn hi r wl I 
although during tli interval tin- l<>.nl carried on the \\1) I had gr( ttly 

FORTY-FIVE MIII \ \ HOUR Bin STANDING STILL 

In tin- University of Illinois Locomotiv Laboratory, raili id cn^m< 
run at top S] when nee ary, durii Kperimental work. R und th 
Irive wh« make i nditions the same as those occurring in railway tra 

I:.-. itions i nducted in this laboratory have aided the railway 1 
1 incr ; the mat in of safety in railway travelin 

inci 1 a n d th servi< r e q u i r e d of it h a d si idily I>< m e m< 
e r e . ( hang< in th des ign a n d in t he w e i g h t of the win 1 w e r e at 

that ti: : in o r d e r thai th i s i m p o r t a n t par t of r a i l \ \ a \ t p 

ut might torily and safely unci the severe i [uirement 
• rn i r\ ()\w inv< ti ition provided the basis I r making tin 

The ilts of th n ean h were so highl) i arded I \ tin 
Manufacturers of Chilled ( r W h e e l tha t the} w< 

im: di I in I 11ii d ie w heel 

I • O n e of the small* si p a r t s < i railw \ t 
I I h i t l i Llbject ol niu< h si u<l\ , and tin* j H 

li it h i i b e e n bi ;ht idem ed b) the fat t that no\> a 
d th h j r n g e r t r a i n w< hin al ul 1,100 t o n s ;uul 

i I mil< j i h o u i in, in I H I :•« ih \, h brut In t a 
v I KX) A hi h but huh moi - than its o\\ \\ I 

[91 
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w equipment, wl must have definite in >rmation con< ning i 
resistan he- m properly design or cho< • the car mot< .. 

The i tilts of these tests have I n a< epted i and;: Is 1 
many manut t u r n s for ti in their d< ign departments. 

I Locomotive Tractive I " t and Train Res lance on n 
h • rhrough the operation of our dynamometer car and our loco
motive laboratory, the department since 1(>08 has irried on iri 
experiments t< letermine the tractiv< force of locomotives and tl 
resistance of steam railroad trains at various sp< ds. This v >rk still 
continue 

A knowledge of both locomotive tractive force and train n t-
ance is r |aired in what is known as the tonnage rating of locomo
tives ; that is, in determining the proper train load for difl nt cl
ot loc motives, taking into consideration the grade and curvature of 
the track, the speed, the weather, and other operating conditions. To 
this problem of tonnage rating the University has devoted a good deal 
of effort and has developed new processes of calculation which, sup
plemented by the results of the tests above referr* I to, enable our 
engineers to rate locomotives with more precision and uniformity than 
were attainable by the methods previously in vogue. 

Our train resistance results have been rather widely adopt 1 by 
h ding railroads of the nation. In 1922 one great railway system of 
the te asked the University to revise its tonnage ratings. This work-
was done during the summer of that year and the new ratings made 
under ur ( lculations were from 11 per cent to 26 per cent greater 
than th previously in force, the increase varying on the different 
divisions. The general a\ rage increase for the whole State was ab it 
14 per cent, that is, under the revi d ratings the average- gross w< ;ht 
O*' trains on that road within the State of Illinois became about 14 per 
cent gr than it w previous to our revision. This increase in 
rain 1 id entailed a ^responding decrease in the number of train 
nd in the numl • r of train miles, and resulted in an annual savin- in 

labor ne which for the y ir 1922-1923 was - timated t» imount 
a minimum o £214,000 for this i ompany. 

Sti ;ses in Railroad Track 

Anoth< field in which the University is a pion< r and a i >trni I 
leader . that of stresses in railroad track. Cm work in this 

field has inv< 'I tht development of manv measuring instruments and 
teat metliod and has required the study of literal!)' millions of test 

< rvatioi. 'Mi' p ult'. of tbe inv< ution have been to furnish 
;ifor mat ion to th< railro on practical!) all matters reft t rm^ to the 

I ii 



lesign of the r tdbed, as well to ' im| the 
, [, omotives. While no definil * c n be place 

>n w rk of this character, the return i rtaml I; I i si m 
h\ the act that the railr ids have I n I 1-
the cost of these investigations during th< I; nl n rs. 

The investigation of stresses in i ilr id 1 i in ress 
since 1914, and live reports have I n i giving ation as 
follows: 

(1) Analysis of the action of track as an el; n: re 
velopment of methods of measuring str< and ti pr >n 
study of effect of size of rail; s] 1 of 1 >motive; I of v. heel 
spacings; and effect of conditions of locomotive and tr 

(2) The effect of speed and counterbalan* win Is on 
stresses in rail; studies of action of cr s-ti nd trai mission o 
pressure in ballast. 

(3) Studies on four railroads with several ty| ICK motive 
on curved and straight track; effect of speed, curvature, rbalance 
and of design of locomotives; and the distribution of si s in the 
rails. 

(4) Tests on straight and curved track with se\ d t\ of l< -
trie locomotives; study of various features of design of tlv e loco
motives; studies of action of tieplates and of canted rails. 

(5) Study of the action of rail joints from anal) and fr 
laboratory and field tests; study of the various types i rail j< 
studies of bolt tensions and behavior of joints under 1 id. 

Xot only greater safety, but untold savings to the railr id indus 
have resulted from the University's contributions during th ve: 
teen years of study. 

Warm-Air Furnaces and Heating Systems 

The more recently erected homes in American using \ 
may thank the Universi ty of Illinois for the improved plan 
stallations, and for the resulting comfort and economy, 

Tl warm-air system of heating residences and other ! 

, old as the art of heating itself, but exact or definite data 
performance of such systems, which could be used is a r n i • 
i t «i i .iimnai has 
for the design or improvement, had been sadly lacking m tl-
Difficulties encountered in measuring the correct volum md i* 
tin of the air flow under the conditions existing in a lvu* 
;,,;< furnace heating system had discouraged investijjatoi n ti 11 
and the industry had been held back in consequen ol tlu |nci 
pendabh information on the operatin u t< >ti Q w r 

I \2\ 



The most outstanding results of the many years of investigation 
at the University having a direct value tO the industry and home are: 

(1) The determination o\ the performance characteristics of fur
naces oi various types, that is, the relation between combustion rate, 
draft, efficiency, heating capacity, and air temperatures throughout the 
system. 

(2) The determination of the heat carrying capacity of first, 
second, and third lloor leaders and stacks. This makes it possible to 
design a warm-air system in accordance with the heat loss from a 
building, thus placing the warm-air plant on the same basis as a steam 
or hot-water plant. 

(3) The positive demonstration in the Research Residence equipped 
with a modern furnace heating plant that a properly designed warm-
air system is a successful and satisfactory method of heating the better 
as well as the smaller class of American homes. 

(4) The determination of the proper type of covering for base
ment pipes in order to reduce the heat loss from such pipes. 

I 5 ' The determination of the principal sources of heat loss from 
a furnace and the recommendation of means by which such losses may 
be minimized. 

(6) The determination of the relative effectiveness of several types 
of water pans when used as humidifiers. 

(7) The investigation has also made possible the formulation of a 
Standard Code for installation which has been accepted by the Ameri
can Society of Heating and Ventilating Engineers and other national 
organizations. The adoption of the Code is of the greatest value to the 
home owner and the manufacturer and the installer. 

Direct Steam and H o t - W a t e r Hea t ing Sys tems 

The University of Illinois has, likewise, pioneered in direct steam 
and hot-water heating work. 

The effectiveness of various types of direct steam and hot-water 
radiators in heating rooms has become a matter of great importance 
n v that so many types of radiators and enclosures are available. 
R diator manufacturers, heating contractors and engineers, as well as 
buildii nvners, are seeking for definite information concerning this 
mat1 >o that the most satisf tory and efficient types of room heatin. 

be elected, and properly placed or installed. 
Thi bulletins have already been published by the University and 

contain much information on the best and most economical method 
heating rooms b direct radiators. The results have been* widely 

Cll llated and quOt< | in the te. hm il pr< s, and ha\e made it tieCeS 

I 13] 



modih i i tain I mlin In 

ind installal n of i i ! Vl Y 
t h I t h < J I I " " i " . I i ' 

lei li n " i i . " h ill* u I. 

Sun it data an nov\ available fr« 
undei a< tual heating i i \ l*u l *b 

l,< produced b) n radiatoi th tl 
of i.id nid moreover, the I- i "h< 
w iih radiatoi \\ hich i ondense the 1< i an ' I 
M«»I ii li i b 11 demonstrated in th< ' i r 

pi ii. i ption the *u i oi en( l< i ui I si r 
i n«»n i adiators ma) matei illy impi ove the * fi 

i liatoi s and al the ime i ime i edu< i the st< pti i 
the enclosures and shields are properh d( I I hi ur| 

In conducting this inv< ation th< I niv< I :. a 
mique test ing plant in \\ hich i nil sized i ed I 

w eather 11 editions such as i ;t in heal ing t I i all 
t\ | of steam and hot water i adiators m; t 
dm in the j II under a< tual winter \\ ithei 

Fatigue of M tale 

I fundreds of millions of tests LI I I on 
the I 'niv.i sity over a period of twelve years have I 
Raih ly w reel , broken elevator ible mapping 
ing knu< kleS a n d spi in J, and SCOP of O t h d 

nl>j<' ted to str< , arc < on( ei ned in thi w • 
In the field of testing the strength oi n tal Vial 

ing I ,aboratoi ies have b( i n the headquai tei i imi 
gation of the strength of metals undei rep< I 

fatigu( of metals. 'I his wot I win. h stai i I in 1 
ow th ol the i ignition of the need «,i tud} tu 

advent of highei and stronj i metals, oi high si 
• « m . t * • # • * . • 

ipe< lly "i the .in plane, The inv< n ttion stai I 
an inued evei iin( i and has broadened its field th 

trran menl it h many lai * Pn ms 
'I h( nci -'I inv( ligation oi the fatigue oi n A \ 

I 

I 
* I 

i i that foi ii- i ly -ill ihe i ommon metals th 
i i u In- h ih« i metals w ill ••! fcly stand, In \\\ 

»,, ; m / b( stn • d hunchcd oi millions ind 
\K finite*] I.II i numl oi tinn w ithout 11 m tin i i » 

tin . ww I tion i .HI I M to be characterized n a |<»i I 

\ 
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k •> f»ti ue if metals as i me of the most valuable sets of ex
periments this kind) ever mad 

In addition to this outstanding result, inv< tigations in thei labora-
t( ies pro I thai the common practice of " ntly" breaking-in a ma-
hine i illv strengtheni I the metal in it, and showed the e treme 
m T of notches, deep scratches, and sharp shoulders and hol< in 

, i 

W H E N Wn I ' HI \XI I BREAI 
. \, i , known that metal under repeated tension 01 stn would 

,„.. the imp..< t -I tension were repeated « ularly, I niversit) 
III ,.. |, |, (| heretofore unknown fa< ts about the structural 
ti 'j 1, 1I1, ation ..1 ih. : nown fai ts to cnKinccnti iml manu 

fhod 11 an invaluable aid to mankind Above is shown a 
,„, ,,,,,..1 The h 1 shows an actual breakdown in 

itl I H 0 inn 
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during the aft >n rush hours n h mm The dl 
n d I the « u| nl n ny | t f tl 
ubwa\ 

ITiis »lin pi lu< ed b) the in< wiin itilatii i maj 
\ I over \\ idc i indin >n 111 numb 

n at . wh m turn, depends n tl. number peoph 
in the i\ and the heat generated in m tin. their pn 
Since must t nt hi I >r ventilation 01 respirati< 
t is 1 to make it v( a double pur] tnd pr< mot tin 
fort, as 11 as the h 1th, f the public. 

In terna l Combustion Possibilities 

Wh is scientifi< 11; rm< I "Thermodynamic Analysis - [nt rnal 
Combustion Engines and of the Complete ! span! n Engine C) 
lool - well t the future in this field and pi mis< p sible gn t 
non re .Its. While the immediate < mmercial value f an in 

m f this nature is moi remote than »me of the others now 
being furtlu 1. rthel* s. it furnish*, invaluable in forma ti 
ii n tlie field of knowledge. Such information may not ha\ 

ring on the design of engines it the pre nt tim but 1 
b- m m< expensive and more refinement in meth ;^ d n 
b • im live, the present more remote possibility may 1 m< 

•uial to the future improved methods of d< tgn. 
mount of work done per gallon i fuel used in a 
dej lent on how i mpletely the exploded gas mixtui s i \ 

j 1 on the stroke following the explosion, r in othei v hov 
low a pr< ittained at the end oi the stroke. 1: i lov pres 
is attain much more efficient engine is obtain< 1. but it m ta -

!ar i ine. It is i timated that if one mile moi pei illon 
1 in I. one I e taxicab i »mpan) of (lii Id sa\ $1 
I r . The an.ib of the complete expansion cycle w id< 

n letei in< 
• 1 | \\ hat ' g might I eff< I b\ tnci i the expai 

I id thai i 1 in 111 ' aid.n d i \ pe "i engine. 
I low gi • I .HI it m the and w eight \ the i 

aid I ip I he anal) sis indi< at< that a it lea 
! ' pci nt in < Hi. i< ih \ in.i\ be obtained without in M I:> the 

' he engine l>< nd n pi »in1 that 11 immci (iall) pi act il, 

Cont i il MI t ions ti> Mining 

f#i ha\- ti ihe ('intributioui ol the i niversit) to oi ts 
I i nd i M i i i i i n i i •• I il • 0 m i l . h - i l l I I t h It) w 

I ' I I 



most the ults id ' ' l th " •» n 
n . n a m ill va' ' 

\ ,,mh oi 'I minii | ' 
was I un in 1911. I hi ' l l1"' !h«* 
studi< wei ublish I in 1 I I ! ul
nar) bulletin in 191 Menl m v I n 
„ ( in district tnd in mam ilt< in in

dividual mines or in entire district hich 1 t n. 
n\h better operation but to th< bun n I 

Inv< ligations in the subsiden r lov t! 
mined areas, and in mining methods have had an influx i prom • 
inc a larger percentage i extraction f the i tin r lucir. th< 
loss of coal left in the ground. 

Studies of haulage, hoistin \ r and ventilate pointed 
the way to improvements in mining pi 1 a n n the 
C St oi coal production. 

Much work has b< n done on the utili n f Illinois ( 1 in 
w rk for which outside < als are nerall) u I. Such tud 1 
the manufacture o\ retort c il ml v r the king « I Illi
nois c lis, the purification f is, and pre] >n id i of tar 
and its derivatives. 

For nearly 20 wars special attention h n given '•• the I'ni 
versity to the preparation of ( al. Tin m\ >ti ttions h:v n\ Ived 

studies of coal washing methods, dr\ prepai ti< n meth< the 
currence and distribution of sulphur in th I, and the :: bility 

crumbling characteristic) of Illinois i \ tudy the v 
ability of Illinois coals just published will r\« to J «n 

pani who are interested in the results that may 1 btained by il 

washing. A letter from one in the industry stat 1 find it I I 
the nmst comprehensive publication that it has ' n m ire t 
receive. Ii will, m loubt, b< i greal benefil l indu 
i rally." 

The work that was perhaps of moi i xtend I publi intei st than 
any other \ is thai on the storage of bituminoui .1 Ml th< « Id 

I'l" t 0 '"' m , M I in the bulletins and pa| that deal « h thi 
nl There can be no doubt that .nam the i id« 

n t a i n e d '" "" publications have b n widel) foil nil 
""' " , l h '" '" torage i ,1 but in th< as „,. ,h, 

nd monetai I. can I b) fir< ,, s t 0 l , . , i . 

B o i l r l U s « of i .. Known Conl 

i 
" m " l t i o n '" ""' bustion ol Hiiro 

n e " Performance characteristi. dctcrmin by . 1 , .,i„i 

I I 



\ boiler If Is and tl h influen on th || 
w\ n burnt i in the fui i typi ,m i 

h has gh n noteworth) i< I I 
The ils used wt als from two North< n lllinoi 
n< II) used : M iming purjx and I fi m 

S Hill - mil but I m a diffi nt vein n n th< 1 u ill 
mil i tl s disti ict. 

The i - indi c that, when properl) handled, th< I know 
v< favorably with better known varieties, and t: it 

mines in th dis icts ma) 1 used ivailabh in f I for 
ing purposes. 

The Future of the Gasoline Motor 

The tendency in mmen tl isoline engine design is toward! 
\ high< mpression, making possible the use of smaller 

With the present day fuels the impression is limited by the 
I tl I tl higher compressions cause detonation resulting in perma-

v in tl engine. From an investigation now in progress it is 
hoj I t letermine: < 1 tin fundamental laws of llame propagation 

rpn it-day mol r fuel> -> methods of predicting and controlling 
uch pro] 'U which in be used in the design of engines, and 

I meth s :" eliminating detonation and making possible the use 
of smaller and more efficient engines. 

Industry Demands Better Gears 

With the l pid developments in modern machinery have come 

in t mds i the industry for quiet, efficient, and durable gear-
i: The ( • d e m a n d - of USerS of gears have resulted in a high 

refinement in manufacture, but no thorough investigation 
t been i ide of those important factors which enter into the 

ttion f gears namely, efficiency, quietness, strength 
1 di lity. This situation is due in a very large measure to th< 

tii jui ind tht i pense involved in such an investigation, 
'Ih. id- >btained to date at the University of Illinois are based 
;, ti ,,i • tended ei i of tests yet undertaken on efficiency 

I durabilit spin geai These results will also serve as a basis 
• further inv< l ition which is nee ai\ in order to obtain quan 

tative < erimental data foi « tablishing reliable formulas correlating 
mi qualiti( ol u I ;th to their sue, shape, and composition 

u .nous - itditiom oi load, speed and lubrication, \ great man) 
problems oi tin : itun an awaiting riution and n earch work in 
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thi ield will I ! tl } i| 

Building I id High s Ma c cr 

It is im] to pla< n i timal rest h in 
he civil engineerin department, >arac 

and has h r will ha> id ibl rii .- cs 
nd practice. 

Fifteen years ago the r ults f a I es in 
steel frames of offi \ buildin v publish n 
has had a pronounced effect 1 th de\ \ th important 
ield and is referr I to in nearly e\ d eel wh h 

has appeared since that time. 
The development of the slope-defl< n n 1 the < ulation 

of stresses in rigid frames has n ull 1 1 -m xh h 
were made here and formed the 1 bulletin pi I in 1918. 
Numerous references have been made to the bulletin in th J 
press and extensive use has been m ' th n method 
in engineering offices. 

The rigidity of the joints of a rivet I :': 
in the steel skeleton of tall buildin s an im t i . u 
The principal inv< tigations which we have m n thi v 
ported in a bulletin issued in 1917. 

The use of rivets in tension has not been permitted I 
in and has been avoided whenever p dble by all others i 

objections have not been based on experimental ve rt 
ult 1 from an erroneous idea of the structural action i rivets *i 

tension. An extrusive investigation of this subje h 
th- fall; y of the objection and will have a far n h\ 
tural n n. 

The im stigations on reinforced concrel arcl winch !n> l 
under way for several \ irs and which are to continue : 
to ( have 1 n by far the most extensive m.l valuable 

nd analyti •! studi< which have been made in th M 
has b n far rea< him:. 

• 

• 

( n entin ly different nature ha\ b tn the mtributi 
'Din:1 ba ule bridges. The savin in maintenan tnd n 

on SIP h bridj due t<> the Illinois studies on the 
I; llei . have alread been lai e and in the futun will 

hn h it would be futile t<» timat< M I ol the 
n M i i r e ( I h e h.t I I I * 1 \ |.« . 

Kurthcr, 11J malytieal methods dcvcloi I b\ the demit.. 

i 'i 



\\ \ stn n at II) indct< > I 
\\ I by sl ural en l>« 

^ n i ii al( l.n fh< are the n '1 
ii . s in i hod i 1- ulal n w 1 h I n 

:i t v i 

1 low STRONG ARE YOU ? 

This nl 3,000,000 pound testing machine in the 
'1 • Laboratory is here i erting 1,325,000 i unds of 

i brid i 1 a rl at the butl weld. 

University Illiu -
tension, trying i pull 

'II drainage investigations which have been under way for seven 
ha.-- recentl) been completed and have yielded results which 

will be of gi eal value in engine* ring enterprises invoh ing rainfall and 
run off data for this pari oi the i ounl i \. 

A valuable inv< I ation on methods of se\* treatment and 
another on plumbing have contributed to the field of sanitan eturi 

M 



Other inv< ition in stru. ' high 
be met ioned but enough h U n » 

tctor the invest itions in the civil bi n 
in the developm it of that branch i« 

In the Realm of Physics 

While the main concern the de| it of | ours*-
with problems of pure scien< ppl tion hich wtril te direct] 
to the industrial wealth of the Stair a: ia-\ i r tant 
the latter, the work in the field oi icou of I Idii has be 
wide importance. The department h much in ph • • 
md particularly with the development th tr ell. Thi 
cell, as perfected at Illinoi is sen th t it r ts to the 1 
of a star which cannot be seen by the naked < 1 irthermore, 111; 
nois scientists have made the cell "fatigu< pr :'." wher prede 
cessors required constant rejuvenation. The photoeli trie cell « so 
improved in our laboratories that it In me a us< ul ph 1 instru
ment which is widely used in asi inomy. ph] . In istr me<li 
cine, and for pure scientific puq S. The weak phot rrer. 
has been amplified up to a million tim< by an and- :i tu The I .:-
versity has received a patent on certain : rms " photoel tri cell 
as a result of its investigations. In the last few y< photoel trie 
cells have been introduced in the industries: the manufact the 
cells has itself become a considerable industry. The} are i I I r the 
reproduction of sound in talking pictures, for the repr n i 
images in television, for the selection of minerals. ] pers, cig ill 
bearing . etc.. for the an: matic c ati 1 i tses in tunnels, 
smoke stacks, etc., >r s jnaling purp ses in rail ul- | r many 
other applications. The physic department ha i la si e 
development of this branch of industry. 

-

There has also been invented a type of alkali \ or d tube 
for radio pur] s which reduces the "] ittery necess m M 
\ to about 7 volts by the inti luction i potas tn alloy 
into the tube. Thes nsitive radio tub in it : | being manu 
i hired by one of the nation's largest concerns. 

Im itions in the a >usti< i buildin lia\. ; n 

in '• 'I'h. research* have resulted in ui Kx 

perimenl Station bulletins " Vcousti of \udu. ium "( :, 
" ' I '"" " sound proof Partitions," and " I V \b irption I 
b Material Which have been distributed free!) thi :h< 

i" an hit' builders and other interested |i | w\ bull 
tm aita.ns information that ma) I put to practical th tl 

/ I 2o | 



i ult that buildings in the St.it. n<»u adjust 1 so as to h; 
:\- a isti pertic 

Stren th of Structural Members, Machii arts and Pipes 

A 1 number ol mtributions have been made by the University 
Id, such as: The effect of leeways on the strength of shaft 

the sti ngth of i inc, strength of [-beams in flexure, th strength 
and ss of steel under bi axial loading, the strength of joints, 
r idity I rivet intS of steel structures, and many others. Engi 
neering Bulletin No, 22, Test of Cast-iron and Reinforced Concrete 
Culvert Pipe.'' first published in 1908, was in such demand that it was 
reprinted in 1926. 

An investigation to determine the strength of cast-iron pipe and 
fittings is now under way and a very large number of tests have been 
made on sizes from 6-inch to 36-inch pipe. The tests on fittings point 
he way to considerable savings to the cities of the State. 

The work of one of the staff members with the Bureau of Re-
lamation, while on leave of absence last year, was used as one of the 

bases for the selection of the type of dam to be built in Boulder 
Canyon. 

Hydraulics 

As long ago as 1910 tests were made by staff members on every 
type of locomotive water column used on American railways. Because 
of the tests, the water columns were redesigned and made more effi
cient, due to less delay in filling locomotive tenders, and because 
heights of railway tanks could be made less. It is impossible to esti
mate the savings to railroads in time and in reduced pumping costs 
but it is probably considerable. Many other contributions in hydraulic 
investigations have been made. 

Contributions in Ceramic Engineering 

Investigations of raw materials of the State by the Department 
of ( ramie Engineering, in cooperation with the State Geological Sur-

have resulted in the establishment of manufacturing plants util
izing these materials. Not less than three plants have been established 

3 n .ult of p r e l i m i n a r y s tud ies of the p r o p e r t i e s oi the e l a \ s which 

n o w use. T h e an imal p roduc t ion of these th ree p lan ts is c o n s e r \ a -

tiv( ly v a h i ' d at $600,000. 

I'e ibly a much grcatei amount of money has been saved 1>\ dis
couraging the development of unsatisfactory clay deposits about which 
Owners have b n e n t h u s i a s t i c S o m e con t r ibu t ion has been m a d e in 

http://St.it


de> it !! ' * 
ith< Mil I 
St I m a m : i. 

nic Sh t tli ? 

MV in i tnu l l u ' s <** 
th have un 

.mi u: r \ lunt I the ** 10 p* 
ci n fuel and 2 - ent i t i I I .tl «ful-
hort c un in ruction. The fuel m * I a! :t 

KX) a ye in the 'tl have been re 
rted. 
The results of rei i w< in th l I in the ir. 
try, have m mt d inite ml ibul while c savings 

in i uits have resulted fr< m stud; 8 on dryin rodi ts. 

Greater Use of State Molding Sand 

Tests of Illinois inoldii tnds fr m all the knot \ prodi ng 
i and from 42 new deposits through t the i\ been com

pleted. Until this investigation there had b« . J attempt 
to study molding sand condition* in the a i >equeiv 
the foundry industry had not b I able I dra\ llv upon the t 

i 

• • . 

tion about the qualities of the ind and i s \> \Vi 

been the practice of Illinois foundri< pui ,u 

msive and excellent domestic sand its owing h 

cations. 
Illinois 1. n irly 500 active >undri which o\ r 200 are 

1 1 in hicago. The latter ha\ been imj til 
th< I r I from outside the Stat< tnd A n x 

10 p nt. T h e n an ver 6,000,000 tons hi 
lu posits t h n to five miles i' til 

b rd< Ulii . S o m e of the dep lits arc w 
'IT' pi 'D of na tu ra l bonded molding and in Nlii 
i o,; i to, . 

T h e in fo rmat ion developed, it' utili d to the full< t e> i ill 
p ull in undr ) p roduc t ion i momics and greatei outpu! ** i 
pit Th' will I i- ultanl ivin^s fi m suhst i tut in 
romp;i ivcly u n k n o w n IMII I client mohlinu saiuls • 

i plotted but in rior a n d s from other si.u | U 

Illinois ands is cer ta in to he r\tciul< I to nth«i vf„ 
tl-- in .it ion. 

| . W 



B . Strength of Clays in Molding Sand 

::\< n was ! min th | S 

I by I und len t nd old i Iding I ;rcssi< 
n ha\e * und that i idiii la; M l Ided i their 

I ' tin; 1 t s( nj ii th n inst< id i re m 
D is : th 1 pro> ing less < in wing th( 
ti \ o( the I. \ littl rk, hov 1 1 1 

d< tl > oi rel ling < la) . 
lays from ^ i 3 of the I 'nit I v ted I r 

in this n\ ition, tin f v. hi h wen lllin< lh< 
III II | ved suitabl r rebondii molding m The 
1 h of cla) under a wid r; i" lition ! 

•rmint m l a >rmula levelop : for calculatir the b nd th 
Th use of this in irmation is enabling foundi to seh t ( 

1 t tl ir [ ular [uirements. 

Greater Efficiency for Twist Drills 

Tl ject of tin- m\ igation is I determine the proper 
the tv st ill. one of the m< t widely used metal working tools 

\ln no ntitic v rk has 1 n done; in this field, i t at th< 
1 rsil Illinois. 

1 th idy mpleted hei show p< savin s i i 20 \ r 
t in r cor. umpti< i by drills of improved sign at the hi r 

:llii ra t Manufacturers i Irills both in the United S tes 1 
1 pe ha\ m appli ition of this information by incr sii tl 
heli? i the drills now being made, thereby incn sin the li 

Irill and n ing the i wer msumption. A ite savings 
in the i t of i wer I using more efficient metal v. t i I- i 
be 

Projc 1 t« • include other factors related I ills id tl 
rillii in< 3u< h s the efficienc) of i oling fluids, p illi 

i • illing ma hinc effi iency. Ml of tin e topics . 
t I \ lue to the n I using industry. The) are n A ; ; i 
c ii I I- r n« ic 

Mcit Transmission through Boiler Tubes 

1 lluablc loi u m the d< n oi steam I I 
tin h i di lia\<• i• iultcd from tlv l fni> 

v . i f 11 J I to h it tl airaiii i t i n <>\ \\ I U c i l u l l 
II IH "i thia inv< ition wen (1) I 

r< lai mi t tin tv n th« rut< of h it ti m n I 
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Value of Research to Agriculture 
! ess • an 2 ents a \ n h the- M '>\ rt i-

: arm I i in the State would p til tin ;>j r the 
I ( Win In -iisidni! thai i • r thii 
K the- tte of i than 24 tnts an ing p i I 

gle one oi the !i and ^tension en proj< which 
l*niv< j is tin throu Ii its Cell riculture. 
This is tl one-legume pr t. That linn and 1 fumes 

n 1 us< I for el nt crop pi duction \\ - one f the earliest 
• the ( -II- md is now one of its m< i popular t hings. 

Turin the last year i which < mplete figures ar< available (1929 
Illin s irmers spn 1 a total of 925,000 tons of limestone in carrying 

• that t< hi ... 
On the basis of results from the College's soil experiment field 

•ei ted ui r all soil inditions, limestone has been worth about 
$ a ton net. Assuming that farmers will maintain the 1929 rate o 

lime one use, it will add $7,400,000 annually to the wealth of the 
Si tte, or $1,510,000 more than the annual appropriation for the entire 
Univei . Prorata 1 over the 30.731.947 acres of improved farm land 
in the State, the '.400.000 represents a return of more than 24 cent 
an ac: . or 5 cents more than needed to pay the appropr ition. 

More than 375 similar projects of the Colic e are returning in
estimable millions to Illinois, a State with 214,S71 farms and 1.554.077 
horn* . Its agriculture alone represents a total capital investment of 

0,000. 
To the wealth of these homes and this industry, the University 

' [llinoi through the College of Agriculture, is making contribu
tions in three principal ways: 

1. Ins t ruc t ion of s tuden t s , the major i ty oi w h o m later use thei r 

riiu in ag r i cu l t un and home economics or in indus t r ies cl • ly 

11; I tO th< ••. 
In* ligation of and research in the major problems of agri

culture and of home i onomics. 
3. ) tension service tO take the new found facts and teachings 

famn S and homemal • is out over the S ta te . 

R e s e a r c h a n d E x t e n s i o n 

(Only tie briefest mention can be made of the major benefits 
cruii from the M-•• irch and i tension work of the rolle-e o\ \o,-j 

[31 I 
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I oil • I- i imenl fields. More than >0 ol them, 1 
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c :< i as l i t t le t l !, is 

alt "Mil worth man <mj >llo * e ccess 
, kn the tu si c pc oci h it ft so 

1 h< were established I th v<-
tl v 1 I pc ' i Id in I The gi g t (lover 

1 I Id J ha in impoi mt p the 'liege's 
. ice pi . .in foi ment \ i the n ult that 

iv re th \ three quar ol I mill. i it v n on Ellin s 
in \K> wli in 1920 only 7<>00O . v, 'I he 

i: l a ige of sweel I vtr h brought 1 o man mil 
1. • oners in the I \ d< reas< 1 costs oi pr luction o II 
croj the r :i and 1 ibution of farm labor. Swe 
clo r in the rotation is cr< with incr ising the pr luctivity o 
the rag * 1 ; roximately IS bushels of corn. This would make 
i\ total of 11.220,000 bushels the potential gain in the 1930 corn 
crop, provided all the 748.000 acres which produced s\\ et clover in 
1929 were put into corn. 

There was a time when little or no limestone was used by Illinois 
irmei but tests on the soil experiment fields established the fact 

that it 3 essential on many soils which would not otherwise grow 
- veet clover or other legumes. In the experiments, the returns from 
limestone costing $2 to $3 a t n have been as much as S35 to $40 ; 
ton and have averaged $8 a ton net. More than six million tons o 
limestone have been applied to Illinois farm lands during the past 12 

irs largely as the result of the College's limestone-legume extension 
I pr ct. In 1929 alone, farmers of the State used 925.000 tons whereas 
I in 1906 only 2.000 tons were used. One-third to one-fourth of the 
I limestone used in the entire United States is now spread on Illinois 
I farms. The six million tons spread during the past 12 years have 

incn d the net efficiency of Illinois crop yields to the extent of 4 s 

I million dollars, even if the net worth of limestone for improvii 
I yiel figun 1 at no more than $8 a ton. 

Tl Golleg has developed a practical held test for available phos 
phon which enables farmers of the State to use phosphat ic fertilize 

m o n intelligently. Its use has extended into at least 34 States, Hawaii 

Al a and the District of Columbia, as well as into six foreign n 

including France, Australia. South Africa and the Argentine, 
I The idea generally accept* I 15 years ago thai the cost oi plowing 

deej than about seven inches would be returned in increased yields 
u .'-• 11 by the < -Uege to be in rror. Information obtained from 
tl <• i perimentS Of inestimable value to farmers because it Ms 

itly tW!< • much to plow M inches deep as it does tO plow 7 inches 
d p, while dynamiting the subsoil costs from : !0 to 10 an a< 
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Efficiency of rn production in Illin \\ rea* 
m a t ed 0,850 bushels a i uH ' l , r 

vatiou experiments showii thi u| ri it lhall 
Benefits of more than 16 million dollars m i 

Illinois tanners as a result of the »U< W COV( tin • I th 

general failure of alfal i previ I 190 ' Ki tl t1 tun-
that the absence of suitable u. lule bactei I \ i b! i r the 

unsatisfactory results with tins crop, Since ti i in luetic i of the 
proper organisms, the acreage of alfalf; has tduall in I ui 1 
221,000 acres were grown in 1929, In addition, 7A oon 
clover grown in 1929 were dependent upon the ime kind i i 
for their growth and development. A conservative i >timatC ind 
that 80 million pounds of nitrogen are fixed annual!; OUl tin air 
bacteria on these crops, which, if bought on the open market. uld 
cost Illinois farmers 16 million dollars. 

Alfalfa has since come to be recognized a the m< t valuable lej 
hay crop in Illinois and by rebuilding the reduced e of 1928 tin 
College extension service put the crop back in its rightful pi; ith 
a consequent benefit of $1,087,500 to farmers in \{)M). 

Illinois is now the leading soybean State of the Nation and an im
portant factor in the growth of the industry has 1 en the lllini variel 
which plant breeders of the College originated in 1920 as a Singh 
plant selection from the A. K. variety. In tests it outyield* 1 all oil rs 
with an average of 42.1 bushels an acre for five yeai 

The "more-legumes" project of the extension servi h 3 e* ided 
the acreage tremendously with consequent benefits \\ th mill 
farmers of the State. In (lie case of soybeans, for instance, the 
mounted from a total of 15,000 in 1919 to 689,000 ;„ 1931, 

Variety demonstrations in 40 counties have influenced the - uA-
ardization of soybeans in the State with a resulting rev d of m 
than a half million dollars a year to farmers. It seems con • v ttlV< 
est,mate that the lllini soybean is adding at least three bushels be is 
an acre 10 more than 160,000 acres of soybeans in Illinois d 
480,000 bushels worth $500,000. 

A federal seed act to protect American farmers against heavi 1 * 
from unadapted foreign red clover seed was passed as a result of fa 
disclosed in tests made in Illinois and other State* h „ 1 7 

som< onthern European seed was not at all adapted to III, 
tions. Yields of hay grown from the seed from various for* n , >un 
tries varied from a complete failure to about 75 pei ,,, ,,, ,1 

t nativ grown Illinois seed. 1 
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Thi ^mdfl of dollars an I uy awd annuall; >r Win crs 
the testing n l mtu-ulanti which .1 ntinuall) being put 

th> irket !*< the improvement in rop yield of th< re 
valuable win is Others an vvorthli 5. \i-w types 1 h un in ilanl 
whi h :i| n the market peri( ill) shov t diff< no in their 
eft . Such ini rmation is of value in th< choi of cultun r 
farm us( 

1 iciency of ( rn production on much of the ''.noi.000 acres de-
\ 1 i this crop in Illinois could be increased five bushels an ere b 
following the College's corn improvement program. The instituti m 
lea Is the world in corn breeding. The improvement program is parti} 
the result of an experiment started 34 years ago to determine the effect 

tion for protein and oil in corn. 
One of the most complete changes in farm practice noted in any 

State in recent years has been brought about in Illinois through the 
C llej. s extei on service project on corn improvement. The ac
cepted type of seed corn now used on fully 60 per cent of the corn 
acreage of Illinois is distinctly different from that used at the time of 
he promulgation of score card for Utility corn which was based upon 

research work of the College and the United States Department of 
Agriculture. 

That the efficiency of corn yields on the estimated 5,400,000 acres 
growing Utility type is improved two and a half bushels an acre has 
een demonstrated by project leaders cooperating in the College's corn 

improvement work. This means that the use of this type of seed in
stead of the old type has actually benefited Illinois agriculture to the 

tent of 13,100,000 bushels of corn a year. 
This, however, is not the only significant benefit. Project leaders 

hav< reported that use of Utility standards in the selection of their 
eed corn so improves the quality of the crop that it will usually grade 

least one grade higher than corn produced from seed of the old 

type. The normal spread in price between "sample" and No. 6 corn 
is 4|/2 cents. Allowing a gain of only half a grade, the spread would 

b 21/2 cents a bushel. This 2y2 cents on the 157 million bushels of 
corn prodiiM-d on that 60 per cent of the acreage growing Utility type 

Ould bring a total of $4,672,500. 
Another important contribution of inestimable value to the State 's 

mi important grain crop was the joint discovery by the state entom-
and representatives of the College that certain varieties of corn 

: r ry distinct resistance to ch imb bugs. These varieties, tour in mint 

ber, made it possible foi farmers to grow a fairly satisfactory crop of 
orn, despih chinch bu infestation, where other l( ^resistant >rns 
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\vi e | llv In I ml 
yield 2 hcl m *l ii 

e 
In nation whereby half of th 7\ million bushels of corn *w 

dest: nnualh in Illinois 1 ibl be r i 
many millions h; been i I in rn itudi 

IMPROVED SEED T H A T H A S MEANT MILLIONS TO ILLINOIS CORN ( 

A section of the Annual Illinois Seed Grain and Utility n >:. • at th 
University. The type of seed now used on full '0 ] the con ge 
of Illinois is distinctly different from that us th til th- mulg n 
of the score card for Utility corn which was ba uj n r h work 
University and the U. S. Department oi" Agriculture. It has 
that the efficiency of yields is improved two and a 1 :i h 
the use of Utility type seed. 

On the basis of these studies made during the i t n yt t 
» 

estimated that losses in dent corn from the rava of s< ive 
been more than 20 per cent. 

Anticipating the eventual need for information on Eur in 
borer control, the College lias gone to the pest instead wail 1 
it comes to Illinois, thereby saving what undoubtedly w uld ha\ 
a h y lo in time and money to the agriculture o\ the S Y\ 
ins t i tu t ion is c o o p e r a t i n g wi th the Illinois N a t u r a l H i s to r j Si 

t h e U n i t e d Stat I D e p a r t m e n t of A g r i c u l t u r e in e x p e r i m e n t a l v k |, 

the [h infested a r ea s nea r T o l e d o , O. . as well as in Ulith vvl 

i till uninfested. 
Ih i, an improved and highei yielding strain of wh< .; , , 

by plant bi lers of the College in 1910, now makes u p , 
0f u , bard red wintet wh< i grown in the State, with in< 
t -fjts comh rmers a n \\x\t [n the plant brooding plot 

I > 
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I Red , ll • v A |{ 

1 iv r r . i I 

i in hlj e \ | u I n to I 
to h bushels n \ i I ink I I | mil; 

uni It} 
A i t I \\ in which 1 I the h h< 
I i v test is ! lu\ I to fill the n< 

win I) | In wh t that i n b n in nt il Illin 
t win in not h; l\ enough I i. 

lhe i\ \ w heat I d in tant r 1 It t-
m< has been well i tabl heel in t \ the ( IK with th It 
th n lllin - tins latt< meth< I has 1 n prett v 11 suj 1 by 

newer plan, Wheat s< d disinfectants a] inst stinkin mut and 
tin have I n used to »me extent i i al ut K) U\ 

until a d nh igo, howev* ill disinf( tants in general use \ ire i 
liquid natui . The dr) treatment, copper carbonate imbination, 
which the ( stablished as being superior, was first used in Au 
tralia me years ag . Tin material is inexpensive and impro\ the 

oin wheat yields 3 to I1/ bushels an acre, 
The effect of a now and superior seed treatment on the yield 

has boon worked out principal^ at the University oi Illinois ( fl
it • Agriculture, Up until about five years ago tho formaldehyde 

1 tr itment had been considered as standard for treating oats 
tins! smut, Hien a dry dust treatment, an ethyl-mercury chloride, 

v found, Whereas I rmaldehyde i mtrols primarily only smut, the 
hyl mei urv chloride also controls some other important diseases. 

In experiments conducted during the past three years, formaldehyde 
improved the efficiency of oats yields only 4.8 bushels an acre, while 
tin ethvl mercury chloride dust bettered the yield 12.1 bushels an a< e, 

Animal Husbands 

\ ars arc required to bring about general adoption of improved 
methods of livestock production and often those most benefited lose 
ight of the i il origin of the movement before it is completed, A 

in point is the gradual shin from aged steers to younger ones, 
wli h culminated in the popularity of baby beef with consequent sa\ 
m uid profit to farmers running into inestimable amounts, It is not 
mpiis'm;: that man) student of the industrj assign the origin of this 

movement to packei demand, which unquestionably did much to hasten 
th( chani However, it also had the support not only oi agricultural 

ill, ind i ^tension men but also of the agi :ultural press, and mar 
MI: enci( Sanders in his, "Th Stor} of the Herefords," i alls, 
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"Signs were not wanting, however, aa early as 1878, of impei linj 
changes in the best feedlot practic( . . . . Pion< i mid W( \\ sc'v 
like the late Professor (George E. Morrow . of the Univei ity i Nlinoi 
were persistently calling the attention of farmers to th< it • -.p • 
tl which added pounds were gained as the St< i r advanced in 

The accurate reports of livestock markets which arc now publisl 
daily almost in every general newspaper in the country and br< 
several times daily by various agencies were made possible b pion< r 
work on classes and grades of livestock done nearly 30 \ tgo 
the University of Illinois College of Agriculture. 

Shortly after the publication of a series of bulletins defining I 
ket classes and grades, the College concluded the first compi ensiv< 
study ever made of the capacity of steers of different grades to con-
vert grains and farm roughages into beef. In this study, Illinois in
troduced the carlot unit into experimental methods, thus making an 
important contribution to increased reliability of results from ri-
ments with feedlot practices. 

The Experiment Station of the University of Illinois College of 
Agriculture is rather generally recognized as a national leader in 
making the beef cattle feeding business a success. Studies resulted in 
new and valuable information on methods of preparing feed for fatten
ing cattle, maintenance rations for beef breeding cows, hand vs. self-
feeding, short-fed cattle, feedlot shelter, influence of cattle rations on 
the gains made by hogs following cattle, relative efficiency of different 
amounts of feeds for fattening steers and on many other phases oi 
cattle feeding operations. 

Results of studies on the production and use of ear-corn silage \m-
cattle offer a solution of the soft corn problem, often a serious one. 
In fact, ear-corn silage has proved so satisfactory that some cattle 
feeders regularly harvest a portion of the corn crop in this manner. 
The College made the first studies dealing with the effect of ear corn 
silage on the quality of beef produced. Calves full-fed on a ration oi 
ear-corn silage, cottonseed meal and alfalfa hay produced choice beet. 
but required from 30 to 60 days longer to do it than similar cal\es led 
on shelled corn, cottonseed meal, corn silage and alfalfa hav. 

Great possibilities for the use of soybeans and soybean oil meal 
as a home-grown protein concentrate for the beef cattle fanner have 
been disclosed as a result of experiments on the Utilization Of these 
products. 

Contributing a finding of far-reaching effect in the control Oi tuber 
culosis, the College was one of the first to prove that calv< ! and h< 
are susceptible to fowl tuberculosis following contact with infect 1 
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degi c i f "finish" ( ih lamb imj id I >s( of i 
luccil. [f a iving 011I3 E 10 a h< 

pi veil pi ticC w o r k e d ut .ni.l n »!imi' ld( I bj tl ' \ Id 

ult In . vearlj i\ ing of ! ()()(l-
The swine industr} brin an in - to 111 '), 

000.000 l $100,000,000 annually. An understanding of t marke 
demands Is essential to an intelli ml produ >n | try 

WHERE MILLIONS OF DOLLARS HAVE BEEN MADE FOR I I I IN RMERS 

These are sanitation pigs alongside "wormy way" pigs on a Warren O 
farm. The former weighed 225 pounds each when pigs of the h 
were raised under common methods weighed but 125 poun< Mo; 

stimated one million dollars a year is being added I the net income Ill-
swine raisers as a result of the swine sanitation extension rvi 

urthered throughout the State. 

such as this. The College made the first study dealing with the si 
type , qua l i ty a n d iinish of hogs d e m a n d e d by the m a r k e t s . T i n i 

published in 1904 gave swine producers of the State a clear Idea e 
kind of hogs m o s t in d e m a n d in those days . 

Feed represents about 85 per cent of the total expense j 
d u c i n g pork and the cost of the ra t ion \\\\, t he r e fo re , is a m a t t e r ( 

tant importance to livestock producers. A long study of the feed 
requirements of growing, fattening and breeding swine i ulted 

development of one of the early feeding standards for swine whicl 
h n follow* I in lat( r years with other facts of benefit and \ 
to the State farmers. 

.Moo than on< million dollars a year is being added to the i I 
• of Illinois swine raisei as a result of the swine sanitation 

ii i i vi proj< i i bein furthered throughout the tai Hi 

[401 



—
 

'
/ 

- 
z 

—
 

-

z 
/ 

•
-

S 
m

 

y 

—
 

—
 

—
 

- 
s 

--
 

' 
z 

—
 

•
_ 

• 
—

• 

+
 

^
^ 

*"
* 

^—
 

—
 

—
 

>—
 

^^
^ 

- 
- 

Z
 

^
 

Z
" 

- 
r~

 

' 

~
 

-
—

 



It has been shown foi th< first time thai i hi< ns d I v\ m 

represent the first demonstration that tins vitamin I b> any 
Other sp< ies than the rat. with whu h tin I OV( iy of tins vitamin tt $ 

made. 

As a result of its studies on the growth requirements hickeni 
the College probably was the first to recommend the u f higl pi - in 
mash mixtures for young chicks during the first eight weel of life 
with a view to securing maximum as well as e< onomi tl gi th. 

Studies on the inheritance of resistance to disease have open< i the 
way for the application of genetics in helping control di i mong 
animals, one of the most serious problems confronting the animal 
breeder and feeder. Working with pullorum disease, one of the most 
fatal diseases affecting young chicks, the College has produced a strain 
of fowls which is much more resistant to this disea e than are o rd ina ry 

commercial varieties. Whi le this s tork has not been disseminated 

among farmers, its future possibilities are great . 

A far-reaching contribution toward solving one- of the most s< 
poultry disease problems in Illinois has been made by the College 

through the isolation of the organism which is associated with at least 
one type of fowl bronchitis, more properly called laryngo-tracheitis 
Subsequent study of the organism and of the disease have revealed 
many facts of benefit. T h e disease occurs both in farm fl< S and at 

poultry concentrat ion plants and is recognized as the worst obstacle 

to profits in the commercial poultry-fattening business. 
The Agricultural Experiment Station of the University o\ Illinois 

College of Agriculture was the first in the country to do experimental 
work in meats . " M a r k e t Classes and Grades of Mea t . " published in 

1910, was the first attempt to classify and Standardize the van US 

market classes and grades of meats and th< market terms which were 

in general US< in the wholesale meat t rade at that time*. The informa

tion reported is the basis of the present market classes and grad I I 

meat which a re nat ional ly used in the meat t rade, in the market reports 

ind in the b< f grading service of the United States Department i 
Agri< ulture. 

Another investigation revealed thai the relative food values of the 
various n i t s of meat do no! correspond i(, their market pi es the 

cheapei cuts being fai more economical sources both ol lean and of 
total edible meat. It was evident, therefore, that market prices o\ 
the various i uts of beei are detei mined chieflj b\ i onsideration otht 
than lb'i! relative food valu< These facta were used a i bn >t a 
MICM ful campaign by the meat industry to populari e the chcai i 
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It> i! unt lil tl p i of 
:tl ulatin tl tnd tl \ s 

tl: t ind I 
1I< h 3 chi I plat< 

•n in niiu m h. I n d I I tudy 
re ' v II knou n dii in t |ual 

i 11 i nl In tin new pi in I 

v, rk. tl- I fii I de\ I and adaj il metl 5 I 
n oi m t* the mstituents meat 1 n to I r 

• ' I to its CJ! lil ;d pal.t bilit; It h: ' 1 
the f a 1" f f a cut f 

b :i wl h it 1 in the butcher shop are not 
n ii ntent of th ingr Ii< determining in ] rt at least, 

< i 

1 * ai I ] ilil . « >n the otl hand, dii n- s in the com-
p •" lit at i in the ame car with r 

the main nstituents >nn< tive ti . 1 1 . n and elastin 
i ck rlv i ' 1 r the first time. 

nn< tion with studi in; ut mic condition in animals 
IIv h md i ultr it \v lished by the College that 

I ' hr tinet * 1 tnl m toxin, or pois n, known a 
iated with 1 in farm animals. Antitoxii 

inst the th* ty] f rum have proven meritorious ii 
Ition the d in animals. The antitoxin prepared fr m 
Iated i animal sour at the Coll< e also have IK n use 

h ( air jii n ults in the treatment of the dis ise ii 

tirt! i ntribution along these 1 in . the ( IK e has shown 
t uJi , , t ins A, B and C m a y be detoxif ied, or r e n d e r e d iner t . 

id h< I he immunity indu< in animals by the in-
Is is of Ion r d u r a t i o n than the immun i ty 1-

lf h its u incurs a greater degree f risk. 
,. | ,, ' marl eting has been pr noted by the ( IK 
,,, vj proj t for more than \2 years, In the earlj 

more than 5()() cooperative livesl :k shippir 
s . ,n i / . I and these formed the l)asis >r the la 

hve liv< tock commission ass,., iatioi at ( '•. 
I and I '«'»• ia \\ hich n«»w handle from 10 to 2< 

,1 , fo\ |ivi •<>. k i eipt! ii ih« markets 
l ,npi chci ivc analysis of compai ati\ e mai k< : ex 

,,,,1 ,.,ii, the I V>11< c found thai in I" ! n ship 
,j j ) , , . - Il l inois tc i in ina l in.nl paid OUl for l iuek t 

M flf1 , ,, Hi*01 h< I oi liv< to< l. aboul 100.000 mon thai dl 
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transportation in carload lots would have cost. Th< tudi tl. 
all the essential factors involved in such a way thai an tockn n i n 
make a similar analysis for his local situation and | int< ; 

great need of sound balance between or combination of rail I truck 
transportation. 

Dairy 

The College was the first in the country to prove and mal ki n 
to fanners the extent oi the difference in the production of COWS ai 

the accompanying d i f f e r e n t i n 
( onomy «>f pr< iduction. The prin
ciple involved is now extensive!] 
us< d i n t 

MAKING A Succi OF THE 
1 > AIKY BUSIN1 

M t'ul and improved meth-
which are beiti iblished by 

daii herd improvement 
tin 'I,()()() COWS in 

tli iatioi in 1'' i an .i\ ci ai 
I 11 m o r c i e n I mill 

rid buttci it pi lucei than thi 
in ill- Stati 

[airy herd impro> nent 
issociations and in other 5 ;tems 

of herd improvement 
Careful experiments showed 

the superiorit} of alfalfa hay o\ r 
timothy hay for milk production at 
a time when dairymen wen row-
in*/ timothy extensively and alfalf 
only rarely. Alfalfa and ther 
legumes have now largely dis 
placed non 1< u me ha y in tin 
dair\ ration. 

Four \ 1 i" tests w ith dair \ 1 t-

tie showed that g( 1 rati us re
quire ii( • mineral SU] >pl< C\-
epl common salt, and thai except 

in sp< cial cas< s there is 1 1 tie 1 
f< >r the farmer to sp< i mono) I 
the \ ari( >us pro] tan iii 1 
mixtun ofTored f< sal< 

Thou mris of dolla i whi '\ 
imHit oth( w ha\ h 1 sj 

l'\ I IlilK (1; : \ men I id \ 1 
1,1 ha l>. 11 ,« ,h 0 j 1 M r i | m e n | , NN i, ;, ( i • • t | 

1,1 din] lue oi h rou^h; 1 i l f a l f n and A ' \\;\\ 1 n 

Hi in. I O I l l \ < | j I ; | | | | \ | n 1 1 I 1 ( | , 

1' ' '' 1 ion proji I are b( ii ai 1 I out in all pai tin 
)\ the pin p( v i 1 h " 'in ami demonsti alms' t \ 

I'" I I" ''• ' in daii to th( - nd that the farm 11 w 
It est im.il I on 1111.11 \ that | | la \ 

in II 111 I" hi. I I f)<)Q p.-11.id ol mi l l ., N 1 p|, r 
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1 th< pr luction of the av< in lilm in 1910 b l 
i uiuls. It was estimated Januarj 1. 1930, thai th< • I,' 001 

owa t\\ Id r older in the Stat Figuring milk at 
uulred, the 1,00 000 dairy cows with the pr< enl a I 

n would return in a j tr's nine $29,1 \,7G0 moi than tl, inn 
number of >ws with the average production of 1910. While all o 
this ver) signifi mt improvement was nol brought about by extension 
t< ing un tubtedly much of it was. 

There are moi than 21.000 cows in the dairy herd improvement 
iss iation proj< I which is one of the main ones of dairy < ion 
v irk. These 21.000 >w s in 1929 were, on the average, 65 per c tit 
more efficient as milk and butterfat producers than the average cow- in 
the State. 

A five-year study has provided the basis for recommendations on 
milk grading systems established throughout the State. 

A method or" manufacturing sweet curd cheese has been developed 
that has met with approval wherever tried. This has assisted plants 
in disposing of surplus skim milk profitably and this in turn has re-

ted better prices to milk producers. 
Acquisition of a better understanding of the principles involved in 

the O] tion of ice cream freezers has led to the establishment o: 
•r methods of freezing which have saved the industry thousands of 

dollars and resulted in a higher quality ice cream for the consuming 

I blic. 
The cause for the shrinkage of ice cream has been determined and 

methods of control devised, thereby solving one of the perplexing prob
lems of the industry. 

The ' ithering" of cream in coffee has been a problem to milk 
plant operators, but recent studies by the College have shown the causes 

the defect and preventive measures have been recommended. 
Th ollege has developed a deeantation method for the determina-
i of fat in butter which is rapid, convenient, inexpensive and ac-

Cur; e and which is being used in creameries to control the composition 
bi- r manufactun I. 
A modified Babcock test for fat in buttermilk has been developed 

which is useful in discovering undue losses of fat during the manu-
j ire of butter. 

A study n the relation existing between the fat, specific gravity 
lids of milk resulted in the modification oi formulas for the 

ipUtation of total solids and of solids not fat. 
A non acid method for the determination of fat in Ice cream affords 
M |, ,,,.,1- means of assisting in the plant control of the >m-

, Bitioti th' • l u c t« 



Dain farmers and operators of daii plants I \>< n \ <n g 

simple, el live and inexpensive method sterilizii t 1 Is 
ult oi m in\« [ation of tl) u i ii< 

I r the past several years, studio hav< I cone] i n the 
ufacture, medicinal value and nutritional lu ;lk 

It has IK n establish* I thai certain nutritional disturbance ion 
to infants can be eliminated by introducing small amot < id-

hilus milk into tin regular mill, fed to the bal . 
Pasteuri ition studies have reveal* I that with hut pt ns 

all non-spore-forming organisms ran be eliminated from i ilk I | s-
teui it ion hut that spore- forming organisms arc nol eliminate I I his 
moans. The latter are, however, reduced in number. 1 teurizinj 
milk at L̂ O degrees for 30 minutes did not render it 1- \ lu >le for 
feeding purposes. 

Farm Organization and Management 

As an aid in helping the 214.871 farmers of the State ize 
and operate their farms with a high degree of economic ( a 
-late farm accounting project has been carried on since 1 More 
than 2.500 accounts were kept in 98 counties of the State durir 1930, 
Studies of the effect of such accounts on the net earnings of tl indi-
vidual farm are reported in Illinois Bulletin 252 which p< ints out 
"Farm accounts kept by 19 Woodford county farmers led them to im
prove the organization and operation of their farms in many w that 
tdded approximately $650 to their average net inc mes the seventh 

( utive year in which they kept accounts." Other studies hav< 
shown this to he a conservative valuation of the results. 

'This work led to the farm bureau-farm management service which 
i now r< ognized as the outstanding development in farm manag nent 
n h and extension work in this and other countr ies . 

Detailed cost investigations which reveal a 100 percent oi greater 
\ riation in costs of producing the same products in the same m-
munity have greatly stimulated the farmer's interest in mak HI 

Midi- of his own operations to find out how he ma} reduce his « >er 
ting costs and lect those enterprises which will add most to his farm 

in< om< (>ther i os1 studies have revealed invaluable information on the 
i lativ< costs of harv< ting com by machine and hand, i its ot har 

tin;- mall grains with combines, costs of producing soybeans, 
>f fruit and vegetable production and costs oi milk, 

Two standard forms of farm leases have keen prepared and fur 
j ;hed at the co i of printing, The demand foi about 1,000 oi ih< 
I ,i .,iid th< ia« t thai man) men who first used th< \VA 
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ari m t u th i i ind tl 

Agricultural Economics 

Tu I tin with the hical distribul 
in from Illin< and the ling with tl 1 riati< 

i the : i I ices « [llinois grain have b n publi 
n • f th< \ triou iin marketii 

Tren s j Illinois trm pr lucts and f influx cin 
tin i have 1 n ai I a numl f lonj tim eri< Illinoi 

irni ha\ been ll< :. 
Iti the fiel rative milk marketing, research \ >rk h 3 tx n 

n th :it typ( of price plans u 1 in the \ 
- in the l nited Stal in an atl ipt to mak etter se \ I-

Just - between milk pi eduction and consumption. A meth 1 for 
buyi: 1 5 llii nilk by means of which individual pr luction is 
a« usl I to market sumption has been develop* and put into o: 
Bon in s 1 111 milk markets. 

Farm Mechanics 

mately 44,000 Illinois farmers now have electricity on 
• rn . out 21.000 of these have service from high-voltage 
the n inder have their own plants. At least a part c the 

increase luring the past five years in the number of farm* s who 
hii/h-lin* rvice h; been the result of studies made by tl Col-
1 rmers previously had been slow to accept electricity as th< 

ir. hie pov - r t use in farm production tx ause of th 
sc • :• :' definiti tboul its use on the farm. Inves lal 

rk tarted by the College in 1923 and in 1(,24 a co< vt 
Ct v. s i :n with the Illinois S la te Electric Associat ion. 

I . th that \ iter under pr< sure and plumbin with sani 
I .mi. tions are the first requirements de-

| ), the Cll :' Or renter . I( than \2 per cent of the n 

HI,, ha th< e conveniences, Sina less than half of tl 
1 J the S ta t e are :ui|»p- I with as much as a sink 1 

f | r ;, t | lucting a M; sful project to show the 1 
I,? tI l(| building up a plumbing system step bj win 

. ,„ lable for installing a complete system all at on< 
t o f t en fa i in hom< h. .1 p t i c t a n k to ( .1 

, . I studi< the 1 die d< -d a sti pie 
,| , iption of w Inch lias been supplied to n \ 

|, othrrs iii the ( nllap ble forms foi buildii 
b 11 pro> I in more than 20 counl 

I » I 



About five and one-half million acn ol land in Illinois an 
jeCl t0 i ious erosion, w hile more than fourl mill n acn 
value land h ul\!' t to sei ions si, i w Ini and i grad 
a condition where gullies are forming. The i lit h I on n 
active impa n t*1 extend tin u e ol tei ra< i to pn n! d< 
|, n SUCh land . I 

Mow than 18 per i nt of the [llinois farm land and buildin 
is in farm buildin rhe College started a farm builclin plan 
ix p ' (o meet llu1 demand t"oi U t t e r farm lunldn Thei J 

more than 2 separate plans in the servio which im II * 
»f farm buildings. \ special farm houi plan service is rend< t< 
eh t few through i nnt\ home advisei 

Homo Qconomica 

One of the earliest pieces of research work on p< tin nd it 
lion to the making of fruit jelli< was done by the I IK with 

[uent benefits both to homemakers and to industrial 
That d breads in be made from Illinois wh -t : 

thereby bi adening the outlet for thi imj rtant ci i has I 1 d 
»ns1 1. Earlier studies of wheat and In id and br< l-makii 

tempt I to set standards and n ult< I in the 1 bn id. j 
Warned of th ;everal dangers of obesity, the publi* is 

wid< pi id inter* t in weight reduction, Manx di< iry t Is which 
dan rons to health and o thers which ai impi tical foi IS wh 

nnot t speeial diets h a \ e app< ed. lYeliminat \ resul i a 

in by the i >lleg< st that w( ht in I K r 
impl( II I I d i e t s idil\ a\ a i lahle .it ima : \ 

id that it is not n try to n \ti nes in I n 
i stead\ and i mabh fast I. in \\ i ht. 

I fome i ni< i Ktei ion work I i w men A\U\ irl tlu 
ed «'ii ih |) th, medium f >untj honv iih ' wI 
i ix.w 30 in Mini.>i In I I the I Ion I 

hi ted :•'! I ! | | , | u b w k in 9 nut I" 

itel) M K) nl in..II l in Id ' lubs with 1 
'• I I I \ in I nn ! t i ! 

Adult i I in ( hild devclopu it and pa t 
I "ii In hli , d i r i| mv man . i 

home fun I h mil ami Im I 1 
' w( i held m Mi w ith pi th : 

ii i! n |(),(KK) 
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Horti ultu 

It v th the it | ) | n | | ( | 

h been lucted I the i oll( h i m 

to the | | i and marl etin uil 
- • utstandm 11 the i ills of tin- i in 

the di i th nisi 
I'M lit ; t he di >ver of I 
- au e :* bitter rot of tl pi 
t ether with the devel t 
"i ) efl t ive m e t h o d of 

ti lling this di which in 
5 ear d< tro^ d one and « half 
mi l l ion d o l l a r s w o r t h of appl< 

in four Illinois countie lemon-
stration of the value of orchard 
cultivation in promoting t r e e 
growth; the tracing of the life 
historv of the curculio and the 

0 

working out of a practical means 
for its control in commercial 
apple orchards; the discovery of 
the effectiveness of spraying with 
arsenate of lead for the control 
of late broods of the codling 

. . 

moth, and demonstration of the 
profitableness of the long-row 
farm garden. 

Somewhat later, publications 
were issued giving the results o\ 
xperiments in different methods 

of fertilizing muskmelons, studies 
of factors affecting the profitable 
i u l ture of t oma toes for earl} 

market, the use of sodium nitrate 
as a top dressing in the production 
of e a r l y vegetables , m e t h o d s oi 

fert i l izing sweet pota toes and fac 

, , | | ( . yield • onions , including a d e m o n s t r a t i o n o\ the 

WII i \NT TOMATO 
MPARl >N WITH 

MM VARIETY 
m roblem hamper-

- i greenhou to-
[llinois indus-

I j, horticulturists oi 
I -h the breedini 

new varieties 
,t the dii isc, 

.1 vvhich at the sam< 
j,I more than other va-

u , ,,,,n, ,,,, onions from sets. 
, M, publications have reported the results of studies re 

.. f | produ< ti"" "' lima beans as a markel irden <\^\\ factors 
fl , |(| 0f peppei the \\ inter forcing of rhubarb and \Vn 

ii in / * 
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loot* chicory, the fertilizin of truck crops in itl rn IIIiu tl 
fertilizing of twenty five kinds of vegetables in the i n belt, t) 
heritance of kernel arrangement in sweel corn, the d( lopi f tv. 
now wilt-resistani varieties of greenhous< tomat( ind various phases 
of the production of roses, trnations and ther flori 1 crops 
under glass. 

In the field of marketing, horticultural publi the ( liege 
include bulletins or circulars dealing with marketing the i n lonf 

adin tnd packing Illinois peachy an < hausth mart ting 
( ilhoun county apples. studi< £ factors affectii the k< Jit 

fruit during shipment tnd observations on tin* i frigeration o:' fruit 
in transit. 

The circulars rading and packing ] i h< were issued shortly 
before the harvest < the two largest crops of p hes Illinois has ever 
produced and were (^ distinct help to the growers in pn iring their 
fruit r market. 1 [lowing the publication of the bulletin on mar
keting I tlhoun county appl . much imp: vement was n le in the 
handlin the apple crop in that county along th< lines sugg d as a 
result oi the study. 

R< irch work which ha progre 1 far enough to giv< ite 
r nits but which has not yet been published in bullet i t rm includes 
he d< ' pment of 34 potential new vari f a rid 15 o 

t !H an exhaustive study f rneth* of fertilizing sw< : corn 
grown the ( nnery and methods of fertili ing \ ri< > vei: ibh 

in the c !hicag< • ar t. 
Other lin f work in pn re include the breedin raspl ri( 

nd with view to developing hi ydeldin variet - re
nt to di studies I distribut n < uit trees un ler lit-
t 1 litions in relal >n to ultu d pi ict id U r 

>n and meth( f pruning apple and | h I v ai 
the m< t (1- irable form w th d ; 

b n v pr luction I fruit fuln s 
li( n thinni f ] hi i\ e c th* 

limil f th >p< tion I the indusl i w hol< t I w 
;? is | to thin lively i i h Ion 

h I fi 11 

p m any loi I w n 
f ! 

I I ! ' 111 pi l i t (I I tl 

11 I I t l Mil! ' \ 

I i :i the dc\clo|>m< t n 
I d J I. 
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I I I 
I 

. ' 

t \ HI 

I ' t l 
It I I 

n 

t I pi 

.t il sj r lii 
\\h i tli t 1>< me nl I 

j ^ ^ H " r < ' • nt ppl blotch 1 tl 
misin. 

eful s; u»l\ i i 
I fruit crops t disea ( < un \ 

nt to t C ne rd not ! 

wh i t m a other \ rieti 
hedulc >r immercial uit g 

whil n inum pro! :tion, ures ; linst execs 
I and ' 

n ni m i timely information to >wei tin 
nd in baj 1 on the scientific stiuh 

rhis sei \ \\ ould not be p< ut i the \ 
k | | 1 i arch in past \ ears. 
In 1 Illin luced 150,000 bushels of appl< . Data ui 

meet n with spi ing ex] riments that ! pel w 
ii mniark bl< when not sprayed, The 1< th 

.1,1 ); b n ! bushels, oi a loss oi 
I, j ion in I 8 was 1,638,000 bushels. The 1< n i 

• 

,1 p| in I VN as ! pei nt, I f the p icln had m 
,lt \\u v 1 have been a loss i 1,228 00 bushel wh h at 

I v uld rcpn nt a loss oi I.. 00, 
i floi iltural industi in lllm . wh h has exi 1 v< \ 
r ;, •" p d id< till holds in si plat imony tl a th 

b h in K |; l , ( ' m total i luction - flo\> hnj 
, | i ntributions to this pi s ha\ made b\ tl 1 

,. ,} h tud din IH.m iclatui pro| 
I , hod lii ll<w • i i rop >m d I 

dl 

I 

Agricultural Ext n Sea 

fit\ m. nt i HI in tm to w 
the Am. ultural Extension Sen u 

1,1 ll i l Hl« V\ 1 1 | V 1 .. ;{Tn\ 
s 
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tdviser. Ninety eight oi the 102 < >unti< i hav< > I n Bun 
ation ( iting with the h tension Service in th< empl mei 

farm adviser, Man) farmers in the four unorg niz< >unt 
supporting irm bureaus in adjoining ounties, I hu tn b 
farmers in pr :ticall every county oi the State i ei 
the i allege m rrying out a program n more dti nt and i 
pn ifitable agricultui 

Durin 1930, I ,831 bo) ' and iris' I 11 clubs wen 1 
100 uinii< with a total enrollment of 23 161, including tl 1-1.o< 
girls reported under I Ionic I onomics, Out of this i d en rollm< 
82 | r i ni of the members completed their projects in I 

r homemaking practices. Serving as local I iders wei 2 I t n 
ii and women, 
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