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THE COI~.UNIC~ TION INDDSTRY OF THE UNITED ST~TES 

Members of the f rmy Industrmal College 

In acceptmng the mnvmtatmon of the Secretory of 
,~r en~ the off±cots of the rmy Industrial College to oppear 
h~re ~nd speak ou th~ sub~ect of The ~aermcan Co~anmcatmon 
Co~onmes snd Natmoral Prcparedness~ zt seems to me fmttmng 
that a brmef word as to r~ qualmfmcat~ons zs mn order. 

~mth one short mnterruptmon durmng the permod of 
the Jorld ~r~ when I s~ved as Dnrector of the Councml of 
Nstmonal Defense nd of ~he ~ dvmso~£ Cor~ssmon~ prsctmcslly 
all of my =ctmve l~fe smrcc grsduatmng from college has 
bc~n concerned ~mth the problems of ~lectrmcal communzcstmon 
snd vzth the bumldmng up of an orgsnmzst~on~ the Bell Sys~em~ 
dcsmgncd to provmde the people of the Unzted States wzth 
the best~ most comprohensmve ~nd most economical system of 
clectrmcsl (o~un.~cat~on ~nmch physmcal science snd human 
orgsnmzatmon maFe possmb!e. 

Specmfmcslly my e~ permence hss covered not only 
the problems of the dmrectmng and opcratmng unmts of the 
Bell System but Izke~rise the problems of the ~estern 
Electric Companyj whmch mn our Bell Syste~l organmzatlon ms 
responsmble for the Imnufscture or supply of the physmcal 
thmro~s ~hmch our research and development organmzatkon~ 
Bell Telephone Laboratormes~ develops snd designs. 

Even the mnterruptmon mn thms Imfe ~ork occasmoncd 
by the incldents of my ~orld War dutzes was not really a 
break mn the contmnumty of ny cormectmon ~mth the problems 
of eloctrmcal cor~mnmcatmon~ smnoe many of the vmtal 
questmons ~mth whmeh vhe Councml had to desl ~erc directly 
or m~dmrectly eo~cerned ~mt~ trotters of ~lectrmcal communlcatlom~ 
emthor for the cor~bst forces mm Europe or at home or ~mth the 
cmvllman actmvmtmcs ~rhmch w~re themr sourcee 

~Imle I am not myself ~ trsmncd scm~nt~, st or 
engmncer, end so hardly competent to express a worth ~hmle 
opmnmon on hmghly t~c½~mcal detazls~ my more than thmrty yesrs 
of assocmatmon wmth the problems and oper~ tlons of the multm- 
tude of ~stcrzsl mnsvrm~entalltmes on whmeh ~he ~hole srt 



and service of electrical co~munmcstmon ms based has given 
me~ I think s proper apprecmation of the ma~or problems 
involved in the question we are hure consldermng. 

As I see mt~ the fundamentsl problem,s concerned 
with electrical cor~unlcstmon in connection with the national 
defense ere not alone those vchmch~ ~hen th~ emergency of war 
ar!ses~ ~rmll Insure to the combat forces of the nation an 
adequote supply of communlcatlon natermai and ~n adcqucte 
personn~! of m~n trzired in its use and with an sbi!ity 
rapidly to instruct a larger number of other men to equal 
efflcmency. 

Of equal or even grestcr ~Iportance src two other 
problems which in my judgment must n(ver be lost sight of 
if the prillsry objectlvo of the nilltary forces, victoryj 
is to be schmeved. One of these is that the ~2t~rma! and 
p< rsoi~ei required inltmolly for the combat forces (and 
which will, unolded~ have to ~rlthst~nd thc first shocks) 
must be arranged for in advance so as to be a~ost 
mnst ~ntm~eously avam!able ,~ithout pl educing ar equally 
mn~tsi~tzr~ous disruption of the civm!man service of 
cor~unlc~ glen, 

The second problem which must not be lost sight 
of ms thst the dellznds of the combat forces on the civilian 
esteblms½tent~ whether for nsturmsl or personnel~ muss not 
so cripple the latte~ ss to icave it mncapable of provmdmng 
fo~ a suddenly euiargcd snd newly distributed dm~snd for 
com~mmcetion within the underlying service of supply. 

$e know from our experl ence during the ~{orld ~ar; 
not only that the demsnds for electrmc~l co~mnicet~on; both 
by telephone or t~legraph~ peak up ono,pously on the first 
~psct of war~ butj what ms even more disconcerting; that 
the dmstrmbutlon of tralfmc undergoes vlolcnt change and 
that telephone and telegraph routes which under normsl 
puace-tmme conditions are Imbtle uscd become ov~rnlght main 
art~ius of traffic demand. Furtherj cxpurmcnc~ both in 
the ~11urgencmes of war ~nd peace~ shm~ thet the too rapid 
introduction of untrsmncd personnel mnLo the operating 
org~nlzotmon o~ sn ulectrmcal cormuunmcotmon systcm tenas 
autor~atmczl!y to degrade the ebzlmty of the conrmnmcstion 
network to provide sstisfactory service. Noreover~ bcyond 
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a certamn pomnt further lntroductmon of such personn~l tends 
to ~ccelerate the d~a%~rard spmral. 

Havmng stated the major problems as I see them, 
let me say now a word about my vm~¢ as to our potentzal 
ab~imty to cope wmth them. 

As I see mt 3 the Unmted States above all other 
nstmous ms nest favored mn thms dlrectmon. V~l]e mrs 
normal telephone and telegraph £acmlitmes are operated by 
mndcpendent ogercmes r~ther than bemng concentrated wmthmn 
a slngle governmental e~Imnmstratmonj as ms the case mn ~ost 
foremgn countrmes~ they can re~dmly b~ made to functmonj if 
needed~ as z smngle mntegrated whole, In addmtmonj they 
hsve the edvcntage of certamn stmmull of prmwte mnmtmatmve~ 
whmch seems to be denmed to po]mtmcal a~,Imnmstrstzons 
~,hst~vcr the form of govermlento Added to thms ms the fact 
theft the Bell System, wzth mrs all-mnclusmve scrvzces of 
research and development, manufacture and operetmon~ zs not 
only by far the largest co1-~unzcatmon organmzaLzon mn Q~c 
world, but ms imkewzse, I thmnk~ generally lecognmzea 
throughout the world as the most advanced mn mts developne%t 
of electrmcal communzcatmon. 

If mn what follows I seem to ~ell largely on the 
Bell System and on telephony, mt ms p~°tly because of thms 
predommnant posmtmon of the Bell System mn the whole art of 
elcctrmcal commnmcatmon~ and partly because the technmcal 
problems of telephony are mn general more dmffmcult than the 
technmcel problems of telegraphy a~d, ~&en solved satmsfoctormly~ 
carry mn that solutlon generally the automotmc solutmon of a 
host of telegrcph problems. 

~fmth thms preface related to the general aspects of 
our subject s let me n~ turn %o a brmef hmstormcal revmew and 
to some of what seem to ne the more mmport~nt detomls of the 
problem. 

l~at we mlgl~ term the modern role mn ~¢srfare of the 
electrmcal transmmsslon of mntellmgence, portmcularly by 
telephone, ms of very recent znceptlon. It dates from 1917 
and 1918, m.e.~ from the closlng chapters of the ~rld ~r. 
It therefore vmed ~¢mth chemmeal warfare and certa~ forms of 
mechanmzed warfare in the rapldmty of mrs development. The 
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mm-mta~]z forces whmch wen? ante the conflmct mn i~o14 were 
equmpped wroth smmp!e iorms of ware s~d radmo telephones. 
Those that emerg]ed from ~t~ and especmally the ~mermcan 
9mpedmtzoncry Forces; h~d st themr command a ~r-flung 
co~m~unmcatmon network mnvolvmng not only tmoussnds of males 
of ~mre ond cable togeth~ r ~ztn fully developed telephone 
and telegzaph exch-nges ~nd systems of the r ost modern 
sort~ but also radzo telephones wmth ~ hmch flymng amrcraft 
could for the fmrst tmme keep mn touch ~mth one another 
end wroth the ground~ end ~zth ~hmch novel shmps could 
co~mtu~mcote by spoRen ,~ord ocross h~u~drods of males of water, 

The ropmd ~scenszon o± the telepmore; both ware 
end rodmo; mn nml±t~rv offomrs was the dmrect consequence o£ 
certomn epoch-makzng developments mn the telephone oft mtself. 
Sczence contrmbuted certomn devmces imke the repester~ th~ 
vocum~ tube omplmfmer; the podulotor and the electrmc wove 
fzlter~ whmch were entmrely new mn p~zncmple, }~th the 
result thor about I~14 or i$iS; mt become possmble for the 
fmrst tame to say thst the telephone was mn a famr ~ay to 
overcome ell t~rrcstrmal dmstamces. January; i$]S; saw t~ 
opening of the fmrst transeontmnental telephone Imne imnkmng 
New York and Son Fr~acmsco; and mn the sumner and fell of the 
so~ne yeor speech wss successfully transmmt~ed b~ radmo from 
Arlmn[ton; Vmrgmn~_a; ~o Honolulu and scross the Atlsntmc to 
Forms. 

These two Amerzcan eccomplmshments were quzck to 
rocemve recogu~mtmon from the Unlted Stotes Army ~,nd Navy, 
It w a s  J~uory~ 1916~ - - ~ 

om~een months prmor to thms countryl s 
entrsnce Into the ~ar~ that we of the Boll System were 
~sk~d to assmst the Army and Ba~-y communmcotmon people mn 
detor~mnlng ho~ our new dmscovermes end developments coul~ 
be adopted to thomr needs. It was mn vhat month that J. j. 
Corty (later General Carty); then ChmefEngmn_~r of th~ 
~mormcan Telephone & Tclegroph Company; read on important 
and confmdentmal paper before the Army [ar College. Thms 
~ras st the request of Gonerol HcComb, Presmdcnt of the 
ColTo~e end the pzper w~s soon rop<oted before the Naval 
~sr College~ ~h~o nonths Ister~ and sgam~ ~th the mntentmon 
of demonstr~tmng the ~imta~y szgnm±mconco of oome of the 
new aevelopments for rhmch the Telephone Company hod been 
responsmblej Hr. Corty or~onged a denonstratmon mm the course 
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