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INTRODUCTION - GEneRAL SALTZI4AN,.Chxef S~gnal 0ff~cero 

-o0o- 

It ~s not necessary, before a body of off~cers of 
the Army and Navy of today, to speak of the xmportance 
of communications; xt ~s not necessary to argue about the 
~portance of cor~n~cat~ons° Th~s was not true fifteen 
years ago. In those days very l~ttle consideration v~ss 
g~ven tO the sub3ect of cor~mva%xcat~ons xn the formation of 
~ar plans, but that s~tuat~on has been changed. 

To those off, cars who were unfortunate enough to be 
located xn the United States dur~n~ the war, xt xs apparent 
also that there ~s a g~eat need of communxcat~on xn the 
home country dur~n~ a period of ~r. In the production of 
mun~txons great confusxon an~ delay occurs, xf the country 
• s not provided w~th an ~eal system of oon~nunlcat~Dns, so 
we can readily see that adequate communication ~s not only 
necessary ~n tactxcal operataons but xn xndastr~al oper- 

ations at home. 

Jast before the war there was a very renarkable s~t- 
uatxon develope~ xn Radio ~ndustr# xn tn~s country° 
Radio, as you kno~, ~s toda# very rap~dl~ Decomang one of 
the most ~mpoftm~t means of cemmunxca~&on, ~t ~s a f~ctor 
~n the l~ves of our people, not only ~n the lxfe of ~he 
business man, the socxal man, but ~he farmer l~v~ng ~n an 

~solated section, 

Before the World War a very unusua! condxtxon ob- 
talned due to a number of cohd~txons~ Let ine ~llustrate 
thls Suppose the Army or Navy wished to get out ~ new 
type of radlo set. %~ey could do that only by surmount- 
ing a large number of d~fflcultxes° Th~s was brottgnt 
about by a confuslng state of patent llcenses, and other 
b~s~ness cond~t~onso It %~s apparent to bus~ness men and 
apparent to men in the Go er~went that sometn~ ought to 
be done to relieve th~s s~taat~on, as they s~¢ the need 
for the formation of some oc~an~zat~on \~h~ch wo~!d get to- 
~ether these loose en~s and prevent the radio xndustry 

from be~n~ parsiyzed, 

That sltuatlon was met bj the org~ulzatlon of a 
Company no~ kno~na to us as the Ra@~o Oorporat%on of 
Amerlca, ~at _~s one of or~ . . . . .  l~or~sm.ce~ ~ to the Una~ed 

States in the flel~ of cormu~uicat~ons. 

I w~sh we had on the wall here a chart showln~ the 
varlous offlces that coul~ be fA1]ed by a man startxng 
in the radlo ~ndustryo The dlfferent offlces that a ~n 
could hold, beglnnxng at the veAoy bottom, the dxfferent 
steps that he would ~o tloaoo~h in startxng at the bottom 
and reach~Dg the top° If yo~ had a men who ha~ occupled 
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one-thlrd of those offlces, he ~vould be a man very well 
quallfled to speak to you today on the subject of radio, 
if yOU had a man fllilng one-half of those posltlons, he 
would be better° I kn~T a inan \~ho started in in 1906 at 
the very bottom and uTho~ in elghteen year~, has f1!led 
every 9os~tlon except one. That man, tod~y, is recog- 
nlzed by the ~stern Unlon~ the Postan, Cablegram Com- 
pany and the Army mla Nav~ as an aathorlty~ 

It is ~ great pleasure to introduce Dim to you thls 
mornln~ - Gentlemen, Colonel Davld Sarnoff, of the 
S~gnal Corps Reserve, 

. 



RADIO IN REI~T_ION .~.0. THE PRQB. ILNS OF 

By 

LIEUT~ COL. DAVID SAP_NOF_~F,_ SoOoRo.Q- 

-cOo- 

General Ssltzmsn an8 Gentlemen 
It Is a ~-eat orlv~lege to be permitted to aDpea~ 

oefore you th~s qornln~ for the d~scDss~on ol so ~m- 
portant s subject as t~e relation of ra&!o ~o the prob- 
lems of national de£en~eo I confess at the outset to a 
greater dsgree of hesltenoj than usu~l, for I k~%o~ that 
I a~ talklns to a h~gnl~ orofess~onal a~dlenoe, many mem- 
bers of %a~icn have devoted ye~rs of study to p~oblems 
~vh~ch I sm only abls to s~e~h brlefl# from my an~le of 

e ~perlence in OOyEnq~-ilO&tlO~So 

General Sel~zman hes so clearl~ set forth the im~ 
portsnoe of cOnununicatlons ~n national emerzenoy that I 
shaI] not depart from the te~t ~h~ch hls remarks s~Eesto 
I am pa-tlcular!y ~!ad tnat among my audience this ~orn- 
i~ there ~re officers of the Navy Department Jho have had 

o R~ &lo Corporation so much to do ~ith ~he forma~ n of the 
of %mer~ca, en@ espec~all~ Co~n~nde~ Hooper. Those v~ho 
recall the events ~#q~ch resulted_ ~n the form~t~0n of an 
Amer!can-o ne~ and ~ont~olled system of ,~reless communl- 
c~t~ons ~n th~ U%Atea States ~wli remember the orrt 
Dleve~ by Coro.~naer Hooper, as need of the Radio D~i~_on 
in the Bure2tl of Steam ~nElneer~no ~ of the i~avy Deportment. 
Oo~nander Hooper not only ~oresa~ the c~rect development of 
wlre!css oon~n~m%~cat%ons but t~e neooss_ty of ~±r4~ th~s 
new ~encv ~rom ~llen o~mDrsh~P or control, ~n ~_e~,, of tne 
pelt ~hlOh it \.ns @est~ne~ to Dlsy as an arm of the 

nat ~onsl defense. 

f Ithough much progress hod been mrSe and mach money 
had been s~ent in the develo m~ent of a trans-oce °n~c ~ire- 
less communications system, there d~@ not exist pr~_or to 
the Jorld ?Tar adeq~e~te facilities for a regulrr ~ncl un n- 
terr~pted trans-Atlsntlc radlo serwceo Tme Alexsnde~son 
alternator, Amer]~ 's great contrlbution to long ~%stunce 
w~reless de ~ e]om,uen~, made rel_~sbie cormnun~c~t~on possible. 
To ha~e oerm~t~e~ ~t to lall ~Lto the cont_~ol of forelgn 
hrnds ~o~!T huve robOe~ the Unzted S?~es of the ler&er- 
snip ~Jh~ch it no,J en]oys in ~io~ Id-~Ce ~,~roless. The 
oo~/%try o~es a debt o- o~zatzt~&e to the fefs~ohtedness of 
its Goverrnnent officers ~no s~p_ol~ed the ~rffpe~s for the 
creation of a~ Amer%can systen of ra@~o oo~nan~oat~Ono 
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Radio, l:ke G~ul, is alv~ded into three parts -- 
Mnr~ne, Tr~ns-oceanlc, and the l~test fleld, Broadcast- 
~ng. E~ch has a d~stlnot mission, 

It ~ss uetur~l, perhaps, that rad:o should f~nd its 
first e~qoresslon on the seas, because no other mecns of 
commOn:cat,on could bridge the d~st:nce from sh:p to 
ship or ship to shore. The history of rodeo on the ocean 
is generelly kno~m, ~y ~m experience dates back elthtsen 
0~ n~neteen yeors, ~en I was an operotor on ships cross:n~ 
the Atlcnt:c. Those vere the days of the ten-~%ch spark 
eo:l~ of the oI~ coherer and the crystal detector, ,~hen 
comm:zulcat~on range ~as hmxted to a distance between fifty 
and one hundred m~les from ship to ship or to shore stst~onso 

Tod~g, of oo~rse, mar:ne oom~nuDlo~tion ~s con@ucted 
~:th the rellablllt~ and assurance of en~ other f[~'m of 
estabhshed co~-~anlcat~on. The Radio Oo~Doration of AmeAlca 
mclntains a srstem of coastal stations, inter-connected be 
w~re amd d~reGted f~om otu- main off~ce ~n l~o:~ Yo~k. Today 
c message can reach an# sh~p equipped ~th ~dlo, no 
matter .h~t part of the seven sees the snlp nay be navl- 
g~ted. 

The next development ~s clearly forecast by recent 
eu~pe:inonts. Radlo telephonic conversetlon be~;een ship 
an~ shlp a~:d ship to s~ore already ~as been ~cnloved, an~ 
t:~o-~Jay conversations by Jireless across the Atlantic 
Ocean h~s been demonstrate@ successfully° 

In the matter el traus-ooean~c con~un~o8tion, the 
develon:~nt of the 2es~ f~r yea2s nas been upon e scale 
that has exceeded the greatest e:qoectatlons. From Radio 
Central, the meln tr~nsnlttins statlon of the Radio Oorp- 
or~ion, on the no~th shore of Long Island, ,e are in 
direct oo~tu%~oat~on through the air ~th Creat Britain. 
France. G erman#~ SJe@en~ Holland~ Italy and Poland. 
From the P ec~f~c Cosse~ J~reless circuits r~di~te be- 
t~veen the Jr~IteO States and the Va\vaIlan Islands as %~ell 
as Japan, and Jav~ :n the Dutch East Indias.~ 

The competI f i lve  s~s tem of  t r a n s - o e e a n l c  comraun:cat lons 
establ:sheJ by radl0 has resulted in the marked lo~er:~g 
of rates; we nm~ manufacture our m~n apparatus ana equip- 
ment for ~:reless servlce~ ~nereas 3flor to the ~er such 
apparatts h~d to be im~oorted from aoroad~ we are in fact 
instelh:ku American ~ireless plants ~n European com~trles -- 
there are i~nerlcan stations in En~and, S~eden ~ud Polnd, 
~nd ~ne2!can-m~e reoelVl~ equi@ment Is used :n p~o~:ca!ly 
every irons-oceanic re41o station in Europe. ~ adlo has 
prove@ ~ har~inoer of cotter trade ~nd econom~a relations, 
for lust as :t is true 5h~t commerce follows the fla~, ~o 
it is true that com:~u~:cct:on must orecede trade. 
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I hq%e spoken of eXzstzn~ services. ~ere ~re pro- 
3acted services ~hzoh % ill ~!ve even more mPr~e~ leade~- 
sh~p to the United States % the focal point Of ra41o 
communication for t>~ entire ~o~Id° The Radio Corporation 
of ~merlc ~ through its s~bs~dzary~ the Fe~er~l Te]esreph 
Compsnj of Del~;sre~ Ims been plann~n~ for a service to 
C~na, e devolo~nt ~hzch woui@ cost many mxll~ons of 
dollars, but ~hzch is zn aeadlock noJ because of a con- 
fl~ct at the moment oet~een ~ar~ous for~@n organiza- 
tions havzn~ co:%ntu~zcatzon interests ~n China. Although 
the~e zs daily contact by radio be~veen the United States 
and So~th ~merIca~ throuoh our Ne,~ York ~ Buenos $i2es 
c~rcu~, co~n~nzcat~on ~zth Rio de Janezro awaits the 
completion of a station no~ ~mder construct~ on an~ ~h~ch 
~i1] oe ready ~n the very near futvre. %~ a~e also pro- 
jectzn~ ooersZAons zn the ~zl~pgzne Islands, and I ~o not 
think many years w~ll pass before ,~e shall be ~n d~cect 
radio communication \~th every important co~mbry zn the 
world. 

In the f~elc of radio brOaacast~ng~ the progress both 
of the a~t and the industry Is no~¢ a matter of rgcozd, 
The follo~;zn~ fzguces ~¢ill zndzczte the proportions ~hzch 
the ~nausvry has ~zo~n. 

RADI 0 5RO'~OCASTIgIG IA~DUSTRY. 
(F~Zures as oz Dec. 31, 1925; 

STATISTIC~.i SS~JOY ~L~DE BT RESEAPCH BUP~AU 
Padlo CorDoratlon of IrnerlCa. 

Genez'al Statistics° 

Total Homes zn tDe Unzte0 States ....... ,. 26 000 000 
Homes navzn~ phonographs .......... I0 500,000 44o~% 
Homes h~-¢In~ automobiles ............... 15~000~000 57°7% 
Teleph0ne~ (home and business} ......... 169900~000 65/$ 

nevln o ra@lo reoez'ers o° o, ....... 5~000~000 19. 
Homes not havlr~ radio reoelvezs ........ 21 000,000 80.8% 

BrosScastlng Stations In the Uo S, ,~ ..... 
Broadcastzn~ Stations thzo~ho~t the ~/o~!do 

U,S. vessel~ equlp2ed ~v-~ ~h zed~n ~ele~raphy 
Forez~n vessels equipped ~ z~h radio 

~e!cg~ a ~Ly .............. 
Licensed broadcast ~ecezver~ I n  England .~. 
Brosdcast~4~ bt~t.~ons zn Onlted K~ngdom ~ o 

566 

922 

1~900 

9,000 
2,000~000 

21 

Estimated Broadcast !istenezs zn U~H .... , 20,000~000 
Persons directly o~ ~n#1~ctly employed 

in ra~io . . . . . . . . . . . . . . .  , . . . .  2 5 0 , 0 0 0  



Radzo F~ures Cont'do 

Ne,~spapers publzsn~n~ programs ~n U.S .... 
Radio FEn I aTaz~nes ..................... 
~agaz~nes publ~snlng radio sections ..... 

Books pubZ~shed on radzo . . . . . . . . . . . . .  
Persons empioye0 on prepar~nT and render- 

mng programs weekly . . . . . . . . . . . . . . . . . .  

15,000 
20 
40 

500 

i2,000 

osles of Sets and Parts 
(At Consumers' Prices) 

Est&mated nu~nber Of radio m~nufacturers o. 
Estimated number of ra~&o dzst. and 

jobbers ........ ,,.o.,o . ~. o..° 
Estimated n~mber of radio rete~i ~ealers ° 
Sales of radio in 1920 .................. 
Sales of radio xn 1921 , .... ~ ............ 
Sales of radio ~n 1922 ,.o, ..... ° ........ 
Sales of radio ~n 1925 . ......... o ...... ., 
Sales of radio ~n 1924 .................. 
Sales of radxo zn 1925 .,o..,,°... ....... ° 

2,000 

I~000 
50,000 

~ 2 ,000 ,000  
5,000~000 

60~000,000 
~120,000,000 
~500,000~000 
~350,000,000 

There ale those, he ~ever, ~@~o qaestlon the foundatlon 
upon ~nzch the broa@ca~t~n~ ~nd~s~f~ zs built, It lac~ 
economic support, the/ arzue, ~n the sense of d~rect re- 
turns. Nevertheless, broadcasting service, I beheve, ~s 
now a ~ ~ t  f~ctor ~n the hem ~, Varzous elements, ~n- 
dustr~l, social, ~eligious and oconomlc, have 9o~nod ~n 
the support of br0adcas~n~ in the Unlted otatos. There 
arc more applicants for oraadcast~n~ l~comses then there 
are ~ave-bands to allot° Ina~2octly or otherwise, broad- 
cast~n~ does g~ve a ret~n to t~ose =~ho undertake the 
servloa. 

The fac~@itles for a national servloe are beln~ de- 
veloped by demonstratlons of super-pmler broadcastlng. 
For whzle the ~ocal statlon is and ~ust contlnue to oe a 
most znportant factor in the broadcast1~4 scheme, the fact 
remazns that natlonal features cannot be econommcally 

broadcast to hmmted audlences, and that there are many 
occaszons in publ~c l~fe ~llch demandnatzonal coverage, 
It Is true tha~ local stations may be and often are inter- 
connected by ~ire, into a ~reat communlcatlon llnk, but the 
preparat~on~ and costs are very formidable, Radio as a 
national syste~ a~ ~ell as znte~tzonal system of co~- 
mun~catlons must be made responsxve to every national 
8~er~ency. It should not depend upon thew~re plant of the 
3ountry, whlch In euergency mzght itself be taxe0 to the 
~tmost capaclty° Th~s zs the slgnlflcance of super-pm~er 
levelopnent, ~vhlch ~s cone to be accepted much more 
sympathet~cally sznce I f~rst urged th~s need at a conference 

~n Jashlngton two ~ears ego. 



And now havlng sketched as orlefly as I mlght the 
progress vhlch radio has ~de durlng the past fev years, 
I would touch upon the dellcate suo3ect of patents. For 
after all, lastlng stractures are only bu!lt upon the 
sol~d foundation of pro oerty rlghts, and every val!d patent 
represents the property rlght inherent ~n any investment of 
tlme, effort or money. The Radio Corporaclon of Amerlca 
alone has an investment thus far of over $12~000,000 in 
radlo patents, exclaslve of the cost of contln~ous research 
and er~ineerln~ vhlch the develogment of the art nas en- 
talled. I merely call attention to the fact because it 
has a bear1~ ~po~ the coo~oeratlon vhlch ind~stry, pro- 
tectea In its rights, can render ~o the Goveinment. I ]~ave 
ever# sympathy ~ith the thought that the Government in tlme 
of war carn~ot ~va~t for the adjudlcat~on of patent rights. 
But ~n tlme of 9esce it ~vo~ld be a grave mlstake to dls- 
courage the cooperation ~h~.ch inaustry can render to the 
Government b# failure to al~greclate the importance of patent 

r eco~nl tl on. 

To comglote the p~ctare ~hlch co~mne~cl~l radlo develop- 
ment presents todsy, I ~ould revle~ brlefly the nmln l~nes 

of technical 9roo~ress ~h~ch the art ~s taking. 

F~rst, ~n the matter of telegraphy, duplex transmlss~on 
appears to be the next step. Ne h~e demonstrated, e~per~- 
mentally at least, that tvo messages can be sent at the same 
t~me, on the same ~ave le:~gt~, add ~Ith the sa~e pover° 
The tec~hn~csl elements t%at make du21exlno ~ Ooss~ble also 

mal~e secrecy possl~leo 

Then t_%ere ~s %~oh soee8 telegraphy, ~n connection 
w~th short ~a%e transmission. In add~tlon to ebservln~ the 
splendid wDrk beliTZ dono ~/ith shorD ~aves in our own codntry 
by the Army and Navy, 6n9 Industrious amateurs and by com- 
mercial o~gsnlzat~ons, I also had opportunity to make a 
study of the suoDect ~n ~Lrooel2ast #ear~ We have equipped 
every one of our h~gh _oo,~er stations \~th short ~vave trans- 
mitters, which are ~n cse v~henever short waves over long 
d~stances cau be use~, ~Ile lent ~vave transmlss~on st~!l 
remains the onl[~ rei~able method of t~ans-ocean~c communl- 
cation, neve~the!ess snort ~ave transm~sslon has at t~mes 
given anusual l~esults, gettiD~ throuo ~h on occasion ~vhere 
Ion~ waves have fa~ed, and thls at reduced popover and 
therefo~e at redcce~ cost of ope~atlono But short %jGves 
are still ~n their exnerzh~ental stage° 

It IS clear in th~s connec~Io , as ~n other phases of 
ra~O transm~sslon, t.~at ~nuch as ve maj~ ~o~ of the con- 
struct~on of rece~v~no apgaratus a~d trausm~ttlng stations, 
~Te ~ov ve~F l~ttle of vnat hap2en~ ~n the space bet~veen. 
The myste~/ of tLe ~?- still challenges sc~entxf~c 

ima~ in& t I On. 

° 
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In the matter of radio telephony, the next step, as 
is already amply in&icated, ~¢iIi be international telephone 
connection across the ooeans. 

Great poss~billt~es are held forth by the successful 
demonstrations of zad~o photography that have taken place 
durln~ the past fe~v years° Perhaps I can best illustrate 
some of the poss~b~lltles by an inclde~t graven upon my 
memo~;, ~vhlch occurred some jears 8Qo, Too~ether wlth one 
of our technlosl experts, ! was escorting ~r. (~sn~J). Young, 
Chairmen of our Board of D~rectors, through the RCA Padlo 
Central on Long Island. We sho~ed him the ht%~e generators 
and transformers, the ~reat steel towers~ the nigh fre- 
quency alternators and explained t~e ~yst~ in uses "F~ne '~, 
he sa~d "fxneo. But ho,v laborious aad cumbersome are our 
present methods of con~n~cat~on, ~esnite these Great ~n- 
str~nentalltles. Jhat happens ~n telegraph%c con~ava~ica- 
t~on ~ First I t~-anscrlbe my message on paper. Then you 
rosolve the letters ~nto dota and dashes. A~axn, at the 
recslvi~ polnt t~o acts a~d dasn~s are formed into 
letters, the !otters ~nto ~D rds, the ~vords ~nto sentences, 
until the massacre is completed. What I ~v6uld llke to see 
is a system of transmlss~on that could flash over to the 
other side a corollate message or a ~mole ne~vspaper pa~s, 
• f deslred~ ,, 

"It is splendid ~,, remarked the technical expert, 
"to have an ~mao~natlon utterl I unrestralned oF any l~ml- 
tarpons of technical }-~o~led&e,,, 

Nr. Yoong's vlslon fle~ over a gap that took three 
years to bridge. Today ~e are preparing £oz the in- 
au~uratlon of a commerclal servxce of radio photography 
across the Atlantic that ~ll accomplish the results en- 
visioned by him. Facslmile messages and photographs al- 
ready have been exchanged by ra~io between -Ne~ Yo~k, 
San Francisco and Hawaii. 

No\~ that I have filled In ss veil ~s I mlo~ht the 
more Imoortant details in the radio oo~m~uniostlons back- 
ground, I feel some ~nat In the an!~estrslned IOosltlon of 
3~ro Young, exceot for h~s 2swat of tmue vlslon. Possibly 
all that I can bri~ to the subject of radio in relation 
t~ national defense &re further coals to NewCastle. 

The fl~htln~ methods used bv nations locked in the 
strugo~le of ~ ar have been radlcslly chanced only once 
dur~n~ hlsu0flC ~imes. The ~eneral use of ~unpowder dld 
brlr4Z about a basic modlflcstlon in military strategy and 
tactlss. As lor4~ as man ~vas restricted to the use of ham@ 
%vespons, s~ich as the s~¢ord, flgnt!ng methods ~vere oom- 
Daratlvely llm~ted in their varlets. After all, the 
soldlerj at the S!ese of Troy fought lh no very dlfferent 
manner from the Brltlsh archers at Ao~lncou~t. 
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Gin%pc ,de~ m~de a b~z 8~fference because ~5 rerdered 
the defenszve armor of the mzddie a8es obsolete and placed 
all men more nearl# on a nsmss fz~ht~n~ tmlts, Th~s ~ao 
perhaps the f~rst str~k~n~ ~llustrat$on of the ~nfiue~ce 
of science on ~varfsreo It nzs, ~n fact, led to a ver~v 
real change ~n m~.!~oarj pzocea~e, and has even brought 
about con4~t~ons fractzcsl~y amounting to a ~ea@lock over 
extended areas and loAz periods of t~me ~hen nearly equal 
forces of men ~,~ere matc%ed a~a~nst each other. The op- 
posxng !~nes of men ~n the trenches dar~_~ the Great 
W~r ~ere ~mmo~l~zed oeca~se of the poss~b~l~t~_es of the 
h~gh po~er r~fle and the macnne zan, ss -;el! as artzllery 
barrage. The development of th~s t~_~e of ~,~arfare ~s prob- 
ably l~m~ted and , e r.ay no~, ant~c~o~te a real revolution 
• n methods of fzg~.,t~A~ ,~hen all the agencies of science 
are concentrated on the dove!opulent of dest_~uct~ve ~n- 
str~n~ntal~t~eSo W~-thout, ~n t~e slightest, un~e~-sZan~n~ 
the value of the 2hjslc~l 8o~enczes ~h~ch proved effective 
~n the last N#ar~ ~s ~t not reasonao]e to vlsual~Ee the 
poss~bxl~ty that lustre Ireat ~azs ~]a~ ~ell be fought and 
won on the bas~s of brs~n~ end scler.t~!IC devices rat~er 

than numer~ca! preponderance $ 

Starti~n6 as thzs state~en~ ma~ seem~ It ~s not ~n- 
conceivable that a ±uture greet vat mzy lest f~ve m~nutes 
rather than fxve years, anti yet be ~nf~nxtely more de- 
structive and decks!re tn~n the last Uor!~ %~aro 

Oonsl~er, for ex~ole~ a fete of the poss!oll~-tles 
~vh~ch e.~s5 ~n offensive %~ar£ere aion~ sc~ent~flO !lneso 
It ~s nm~ conceivable that heavy onarzes of h~$h e~:plos&~'es 
~ay ~e secreted t~n%er zmportsnt ~overnnnent~l buildlngs, 
docks, faetor~e~ and other strs~eo~lcsilJ ~mportant points, 
these cha~es oezn? co_mecte@~ to radio receiving equ~.pment 
capable of detou~tl~-~ the ex_~los~-ves ,~hen a ceztazn secret 
co~e s~_~nai ~s se.~t on e oerc~ca_~az ~a~e ]enc~tho Yf a po- 
tentlal e~e~ ~ were to ~reoa~e ~n thzs ~ aT fez ant~elpste@ 
host~lztxes, on t~-,e oatbrea£ of ~ar, he coul~ ~ead~!v sen~ 
o~t the szgna3 o = destruction_ an~ to a considerable ex~tent 

paralyze hzs opponent, 

We kno~ enough toaey ~bot~t the ra@io control of cemote 
mecnanlsms (tD_e field of radlote!ed~q~-o~cs} to expect, t%st 
as develooment p_~ooee~s, ~Ir~rnar.nel alrpianes, sul~face vessels~ 
submerlnes~ and fan@ t~b/<g ca~rjln~ dsnge~ous!y ~estructlve 
e]~pt%osl~es, 9oisonous oases, or elsease-oreedlr~ bsczlil 
could be e-mad aL the pooalab!on centers of the ene~I and 
sent to t~elr @ebtlnet!tn ~n snoelso 

The various fo~n~s of aestructlve isdlat~on have not 
yet been ~orked out thoz oc~hlj, alt~oujh ~ve !~no~ that the 
X-rays and hect raVS a~-e extre~ eJy Injurlot,s in suffzclent 
concentrat~on~ An investIzstson of these sn~ perhaps as 
#st u~!~no~n rays, as ~Te!l es other ~noen@!~rJ or dlSl~l- 
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grating agencies, ma~ well lead to the deve]opment of 
e~trewely powerful metnods~of warfare. 

The realms of destr~tlve chemicals ana of in~u- 
rious bacilli have only be~t~m to be developed and their 
potentl~litles may well be found to be very gre~to 

In conslderat~on of the possible development of the 
ultra-dangerous sclentlfJc methods of ~ho!esale destruc- 
tion, conslderation of the ~pproprlate counter measures 
should be taken by any nrudont and ps~rlotlc people° If 
vlctocy is to be largely influenced oy scientific knowledge 
as well as mil~tacy and industrial organization, it certain- 
ly follo~s that no~ is ~he time to study intensively scien- 
tific agencies of @estructlon, and perhaps even more vigor- 
ously the counter measures for combatting them on a whole- 
sale defensive scale° This work cannot be completely de- 
veloped by civilian industrial companies. In the first 
place, it is a hlghlg specialized field and requlre~ ~ de- 
ta~led an~ confldential knm~ledge of military problems 
~ud methods~ in the second place, it is cons~aerably re- 
moved in its early stages from any com~erclal application, 
and the considerable expendittu-es of time, energy and 
money uhlch are invoI~ed in such work would not be nor- 
mally undertaken by industrial concerns, without some 
direction by Government agencies° 

On the other hand~ the personnel necessary to carry 
fo~v~ard scientific military reaeafch must be drm~n from the 
unlve~sltles and the great ~ndustrlal concerns of the 
United States° It may~zel[ be that the scientists and 
engineers should be corroded bv the ~llltary Department 
from t~me to tlmeo A so ~t is not unlikely that their 
military research ~oaIJ ha~e ~cme oy-product results 
capable of commercial ~Tp]Lo~t-on~ and the reverse ma~ 
also be desilaoie~ tq~t is, mliitary experts might well 
be 6ssigned at regular periods, for some training and ex- 
perience at commercial laboraborles and plants~ 

Some of the f~el@s of research which require atten- 
tlon by such a milltaly scientific sroup are the remote 
control of mechanisms, the proauctlon and rapid trans- 
mission by ~zlre, radio or otherwise of photographs, radio 
direction findlng on all wave lengths, the further de- 
velopment of secret methOdS of communication, the study of 
all forms of offensive radiation, chemicals, and other 
substsi~ces, and the develooment of protective measures 
against each of these offensive devices. To early for- 
ward such work ~ould require the coordination of e~istlng 
or the establishment of ne~ optical, electrical, ahemlcal 
and biological research ]aOorator!es, and the placement 
of recognize@ experts in their respective fields on the 
staff of such l~boratorles~ 
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A special offshoot of the ~2~n problem of sc~en- 
t~flc preparedness is the question of the ePfect~ve ut~- 
l~zat~on of our ex~stlng radio resources during a war~ 
The status of b~oadcast~n~, In particular, ~s peculiar 
h~l!~ons of receiving sets have be¢n 21aced in American 
homes and they are rico Lcensed bj the Gover~mento Their 
nature and location ~s therefore 9~actlcally auknowu~ and 
they are, in fact, very readily copcealedo They have be- 
come as much a part of the l~fe of the community as the 
newspzper or other agencies of ~nstruction and enter~ 

talnment, 

Durln~ the Greet War~ radio reception by the publ~c 
was proh~b~te~o Th~s ~,ou!~ be a m_stake under the con- 
d~t~ons which may obtaln &ur~ng shy future host~l~t~eSo 
It ~s far better to ut~llze the capabxl~e~ of radio 
oroadcast~n3 than to discard them° Of course, radio 
broadcast transmission would have to be strictly con- 
trolled by the ~ove~nment under ~#ar-tlme conditions, bat 
reception shoal& be perm~ttedo It would be possible for 
the ~overmnent to issuo e~e<~t~ous]y and s~multaneousI#, 
reports aqa stimu!ao~uo a]~uouncements to ~any millions of 
l~steners and poss~blj the entire matron. In cases of 
airplane raids or e~her ~mp~dlng attacks, ~nstantaneous 
wern~ngs coul~ be issues ~Jhlch~;oula coach the entlre 
population prac~ca!ly instantly. Announcements dealing 
with mobIl~za~ion and other military mstters could be 
broadcast and, by the appo~noment ~f a de~In~te hour at 
which such announcements would oe orsa@cast, there could 
be ~n effect a da~ly mil~t~ry bulletln service of hlgh 

efficiency an~ universal scope, 

On the o~he~ hand, it is r3asonaole to assume, that 
with the advent of internatlo~al Bfoadcast!ng and the fur- 
ther development in thls fleld, ~¢nlcn is sure to follow, 
the enemy may, In t~me of ~ ar, De able to have dlrect ac- 
cess to the homes of c~t~cns aua othe~ res~aents ±n the 
country~ wlth couseq~enG pos~ib!e da~3ers ~h~ch should be 
carefully considered, Means can, no douot, be developed 
~nd provlled for ~ea~n~ ~]tn radiations from enemy coun- 
tries out th~s ~ill foll~¢ only after a clear rccogn~tlon 
of the existence of this p~oblem. 

It is certain tha~ the exlstence of millions of re- 
celvln~ sets in the ~omes of the c~t~zens of thls coan- 
try, together vTit~ the availability of great intercon- 
nected networks of b~oadcastl~g statlons, Will place at 
the ~isposal of the government durx~ any posslble later 
war a most pm~erful ~¢ez9o~ for o~gan~zatlon and the m~In- 
tenance of natIonsl mozs!e And tnls very fact, also, 
makes it necessary ~o perfect plans whereby the enemy's 
~aves of slnlster propogan@a ~y be unOer control. 
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Br~efl~T, then, the Unlted States n~eds manpo%ver and 
it needs indu~trlal or~anlza~on but, to-ny mln~, as im- 
portant as these and posslbly even n%oro so, It also needs 
sclentlflo lesearoh ~nd prepa~ednes~ to meet the mllltary 
problems of the Tutare %vh!ch are sure to be infl~itelv 
more complex and destructlve than those of the loast~ 
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