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LeId"fJ(£ !iIP
by l:Irl«adier l'Onirarff." P.. F.ly. I'.r .'.rf"lY

L8a~.r.hlp 1. a very Dticulimr thin~. It t. h6rd to define, y~ ~~y .~y
't it "'IllAn. the lll-l11t)' to tncluee or to Mice ot!lera follow you, or t.o _ht
, do Hhat ·'Ou d•• tn....but there are '0 ....ny oU\l81' inherent C"C'.apOaJWE or

•. ~I.e(.hlp--l.prtt de earp_, ~r.l•• ~ledle or h~~~ n3tura, th~t. to ~,t
rtrht down to • conerete dll"inttion or the ....ore!. in order to~ hen ~toder­
rhip t, to be acquired) t. eert~lnty ~ ••tr~ly dtrrirult ~.t.

Our li~.tur. d••lin« with the IUbjlct of leader.hlp 1. rather d6fte­
'''d. "" h"Yfl little tn the ;.nq iWr;ulattON, Drill Repllaltona or Field
ftl ... tee ;(.~htlol\f. tnJehtn,:: upon it. In the F'reneh they hM'e 802; in ....
Ge,...."" conliderable; In the Enrlt.h litUe._but,.. no=r~••crAltMnr.ueh
tetter In our aehoola. !ercr. this _r '''' P.rtteulul,. went to Cernan boob
~en q'l!l T'I"I\nted t.o find ftUl ho-. po••t ac:hio...~r.t.a re r.ecCMplhhed-hoar it
""", t...."t 01V" orr,anh::'\tton "RNld aueued T>t-.e,~ <~--t~r, t,...i~ently ur~e,. !,lo.e
ISl"lIl d,ell~t.lI.ncea .nd e lrornent.. lind with pn.eUC"_llY U-••~e .,stert.l,
toculd r"u. But. - now h acrwthtnc b.tter. ~e ht:.... tn our O""n ae:Tie£"
~n -.he> ·.re le.._rleu, ~nd. they proond to be! jud aa fOOd lelldera tla tnPre "...-tlr
"fnre. -e "lent up e«""nat the !!IOat. powrt'U1 and teat. orVnhed ... nd bert UruEtrt
11"'1 la the "'OI'ld,-..U. ae""a Arwy. r.. wn .UM1r.t.el:! with the lnrl~.,,, llr.d
r,onch arU••• -.hich, nert to the 00....,., T~,e the beat. And ~ tClWld
out. that dt.cr ••hort tiN .. did not hIwe tlUch to lM-rn t'r(lft thea, bee~.uM
O'ir peooh fire act.lft and resourcet"ul. Centrot Perah1~r. h lIO"f tlTit1.hj[ a bool'.
t do not know \Itt",t 1\ 11 Cklled. but I IlNw tMt it '1111 'be ...entif'll,
nlU'llllo !l.M t !l.O in hope. that othera of aur po.flt. UO\MU _ill l'I'lt.e boob.
lha'oi"l not ·iM.t ""poloon aa,. about thh or th.."\t. nor ""'hr,t _a dCllle ift t.ha
a'u'~p"P'8 of Alexr_ndcr. ~nnibal, Ollata'nJ' J..dolphua, S'"'OJ IU1d. FTC4er1cl!:: the
Grellt.-~t thO'I1~ how our 0"," leaden l'..ceonplhhed I~ee.., a~.rinf: >-tt'tt

did I[lnll how they did 1t; .y they did it. U\t.t _y, 1'r1I)'.do1Df; it tMt ~_.,
their eOrrlnl!d aucceutul whUe the cCIaaliof;(l.. on tbB ri(;ht. ard lett. .:ere

not, suClCle..tul •

• aderiblp cr.n not be !lttalned wi.thout Intelli,enee; at'\er Int.el1i~nce.
aN: nho Moire. to be e. leader !!lUet net only be vll1inr to t.ecept reepcn:;l­
bil1ty bu.t met aeek 1t. He OlIllt look tor It"-he ruat ~nt. it-else he !l_''la
no ~~t8rl~1 fOr leAderlhip. He ~t ~ao be able to t~~e 1n1t1~tivp. Very
W\lll ortanhed ccx:rlllnda lean: 1.0 ttv! llubordiMte. i l-r~t: letitute or
int.tirl.thft. No hir;h CCDY-nder oc.!l. h!\N!le :\11 det!'d 1 Tlork and do 11. errtc­
lently"'Uhout coordin"'tlofti r.nd th""t coordirmt1on. eo euer-tlt.l to ultirLt.,
sIlcene,. I'I\llt eoOle up rr~ lubordinatel. eeeklnr: dutiel to DCrrO~ ~nd

,ellocnelbiUti.. to ehouldor-m it they do not'do thie, ei:Nt or t.he.I rill
fin~ tholUclve, on the outl1.do. and" eoy "t"ell. I hllvo no c~-lt h"a been
tAl·en ...y.trot!! no by rq luperiors.

lou will rind in the wr1t~n~a of 1!Ul.fty eNl'lf':lt. loritera on the lubjee1. t hrl.
"the 'n·ll to auaae.tt. h the rOM to dotory." TIE f"lLL TO mi. There la •
[r:aod denl of truth In thet. Endur'lnoe, et"'y1n~ there lonrer thr·n the other
~Qn 1. aertainly requiaite tDr ~ceea', II' ia alao the ~111rlcationor tho
~o~ender to require or hIe c~nd to do tht.--not onl~ require. it but.
throu,h hiB prc'f1oue lldoin1etraUon end leadership 1.0 tlnf\lee into 10Ma the
desin to stay there. pcrhnpi It may bo that t.he1r le~a ~nt. to run __yo bu\
the ~ nl! t.a Ill-de up to et"y. An af\Ccdote 1. ~ld of Turenl'lll. onee betore
(oint int.o battle h1s leta t.rcabled, he a.td Bady you t.r~ble, you :O~ld

t.r"':I.ble 50re it you only.knew -.mere I In ~lnr:. to td:e you todsy. J.n4
u".u the rd.nd un O'fereone the body. you are not toint to tvl.'fe leaders nor
. '.ru. Thie it t..~e prl.- requ1e1te for auece.. ; wt ..n11n, e.ind and.

etor lire Mt enouEh-the true lnl!e.r l!'IlJst h!lve the tift. of t,L.D4a! ttl~
Ha supre-,e efttlrg requhite l1SOntSt. hil aubord1natea.

':0 ""I6t.ter how ener~et1c or ho'Y ~ur.~eoue or hou eueh of 0. will to rill
• le"\t:er ,"y h"u-unleu he ClJU\ enthuse "btl Mn, he 1: not ,.oln, to be It.

ru'(~-S nd hl~ eoon'\nd Is no~ r,oir.r. to ~ what Ie cal.ed a avoc.actul e~nd.
J~-~.jt~ ·to h~v~ ~ tood cc'~~dt the leftdlr muat 1natl11 ir.to thlt ~~nd,
';'u toll'" lIIl'\d ICh·" of count.ry; he lSIat inatUl 1n the.. 1\ beH.f in their
CJ'11.61l, ,ood cUari.,Hne .nd e.prlt de corps.
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qualification. or an orrleer or t~ United St~te. Aray.

Any orfie.r··and I have .een un)' anc! l!tIInv or thea--tlo ne....r hi.. eny.
ttin~ but • ,",ord or CQrr.Il'Ilid or a anftrl··(flr hh en11.lt.ed Mn, h neT.r 1:01",
to toe " leader "M the United State. Art'lY 'fOUld be better orr .,lthout thftl.
T ( n to treat your :!len like hu::w!.n bel~.; :..lk Lo t.ht-n; .how your a~
p!l\ or t~; help then in eTery _y tJuLt you C!Ul; loole fl!t.er their oe.. ;
t}l~ir bed.; their billet.; Ilr'l('oural:e rec:re!llt1on; .t:e th1t. they ~r. pr,"i~d
Pith rood '-a'din," l"'Ct.tor. Alway. loot .rter the _If.re and the> cO"'lfort or
'he IVn. 140): ro."""rd IIond obn tor Ute conp.ny -.her __er you hAT tN.. If lD
'~'le field, l'l_y. und out • detacharnt aM rec:onnoit.er the route (rod tlnd
"It ~o... thl"" about. the ro'\d. befOre you try to Ml:e r. .rc:h. r ha•• Ren
or,~nil~tion. on thp ~rc:h. ~y out or their ."Y. with the nen dead tired,
iu,t b.e"lI.e th.ir leader'--I!o clI.lled--t\acl railed to. end out reconnaiuar.ee
~~rtiel to ""0'" the rOl\d--oen ... ill ne"f'er ha7P Ul6 for a cClr.l"'lE.ndinr crriur
of thil t~.

~ are ~.rv jealous of their prero~at1v~.. Speak to your ~n about
trll.dilion •• they "';'11 U8lP the idea. Tell your !:len to 'tear .houlder ine:ir­
nl~ "'nd fourr"'~ere mnd e~rlain to them ~.t it nel\n.. Encour~"e ohysieal
exercise.; encoura,;e theEll to ~et A few extra doUnrs ror quaUl"lcaUon ..
ttlet'ill.ll.t.·_thh help. their pocketboolct and helpe in the furtt.rrar.c.e or
Plprit de corp••

low ' (hold in, Erticiency Report) here h IODI!:thintt that )'OU aU
tne- I~ethi"« about·-it ia called the ~ffieiency Report.- TheLe .fficiency
rcporta rill btl prepared by the officer~ u..diste IIlilit.ary Npertor. Thr..
reoortl are ...ential. for they .tJo- JQur at 11 tar.,. repu\.ation in the urnee
ard thfoy -01 ~o to JOUr auperiora at the P.ar Deperbwrrt.. In thu cONlee-ticn.
I ~nt to repeat ~at I h!lye told: un_nul and batUlion ~ndera;
\hele "ueaUoNl.airea ..at be filled 1fith _tt..n of fact and net =-.tter£ of
opi' In order to haft a bri~. ""1.h eaprit-de-eorJII:, 1'\J1l contid:er.ce
....... ~I. il': .....ry aeaber; am! I "nt that f.elin«: here that .....ryone Yill
~ dealt .-t.th jv.tly-perhapa then will be t.me• .-hen in:iu.n.1Ce rill be torw
hit .ooner or later you -ill·tet. your dellert.a. But should \'Ou i.-.a~ine tAU,
inJultice hal been done, wAit celftly·...:!-o not 1!7(r1fl or whine--for you Tlll let.
.J'O'lr de..ertl in tha lon~ ron, ••c.eially in the~. I o01OW of a Colonel
~o held a ~ieYance, and evidently lOat cont.rol of hi~elr, whirh "s oeni­
feltly reflected in hia re~ftent; a aerlcnal friend of his cal let hi.
attention to the tact, and liu l\ nftn he hel~ '" .Uff upper lip A~ !Yode the
belt of it. "flth the result t.hAt there ..... a Mnifeat ~he~ in hia re~illerrt.

nnd he aoon becllne a Ilrit*dier Gener~l. The.e el""icienc:y repot'ta enbody the
cardinal characteri.tica of the officer. I w\ll read & fe.--~Phyaical Ener~y

\/'Id Endurfl,nce"··you hflye r.ot to ha...e that; you hllye t.o kef'P yourself in
nhvsica.l ahnpe:. Ho!M.ll Cln ~o to bat.tle a. we die! on the other lide ."thout
'I roce! body; ir hie body ia not in ,ood condition. his lUnd ...\11 not work••
,nd you euat keep that body in trio, for Ihould you ~ in IICtlOr., Lfter you
,.0 for three, four or (1'.. nidl-t.a practic"\lly _itnout aleeD, and you hll".
not kept your body 1n ah"'pe, your aind is not 'OIIOrkinr.:, you are roinll; t.o fail.
for no Mtler hO'lf fl'lUeh will And deterrUJ'I!'lt.ion yrou Mve, your airor'. -.rill <lOt
function 'fter the third ru~t and if your lUnd don not !\Inetien. you cannot
use judrnent, 10 that you can re~dily .ee th!lt phyaieal ener~ 8~ endurance
is , priM requisite,

Then COMa "Jul'l.~nt and c~n 'IIln3e---thia is anot.her Dri.oe
'-etor-·a nost ... "\lu!lble auet. "Attention to dut.y-··cult.iyatlll U\e habit of
bein, attent.he to your dut1es--thi3 iii 'n acquired t.rllit. ·'!ntel1i~er:ee._.

I 11"'\ rlad to .ay that !!lOit of you haTe it; intellirence 11 :rhllt God ~ne

....·1 I Clln U'lpro"e it.. -ProfesS1onal r.now1ed~- and "Leltldeuhip-. In
~o lonal Y,nowled~e Alway. ta~e lnto con.ideration ~he surTi"al of the
fittest" constant .tudy ant application an~ self-cri t.ici3n "'1 11 ~terially
'I[·!.:t :M'·; read flll you can on Leadarship; on hki.nt up ~i1itary h11tory,
vcu ..,,11 be fortifyin,:. yourr.ea with lIlatters that art: bound to <.CltH up
ron!t1ntlv in battle. ~en you hn.,.e read tha.e natters a~ talked thelll oyer
-ith ot"ler officer., .Itlen til,. f,i"lle :Ol"\e!' r,0U \mOll uflCOfllflClusly arod intuitively
"1\!lt to tlo. "IniU,atlve", "Tflct", 'Force, .. lIllitflry Marin, and naat'.. I."-­
all uluahle "'..etl flnd requisitea for the Officer; than under the other

~.prit de corp." i ....ary auch promoted by the hi.tory or the
or~anllation--what the or~.nilation hal .chi.....d in the pa.t--wh.t t.h.ir
oradeca.aor. haye done--tha.e ara blaic tactor. ot "Eaprit dl eorpa~ and
in it. hi.tory thil Brl~lde l' particularly fortunate. a. both of it.
re,1b11lnt. haYe alwaYI upheld the pra.ti~e. honor and tradition ot the Army,
aret thh doe. not neceliarUy NlPn the tte.ter achh...eoentl. it O8enl doi~
efficiently and -hole.h.art.dly eYary taak ther, ia to parforn. no .a~ter

~hat it oay be··no-nattMr how insi,nificLnt or uniDportant it eay app~ar.

it l'lUit be done ~horou~hly .nd affteiently_then "our or,aniut1on _UI be
h)"en notice of, and your Mn will be proud of their ort.niut1on.--enn
if it is only a quenion of keepin,: the area neat--tha I.nit.ation of their
barr"cka, thou IIln thint. to be proud of. you"y think it 11 but a .11&11
~tter, but a li~tle piece of paper on the floor ...ill ..r the etfect of
other thin~1 which ha...e baen properly done••the proper accoapli.hm.nt ot
s~all dutiel lend3 to the proper acconplis~nt of ~raater ta.~.; and when
it beconel ~no_n that you do thin~. thorou&hly and efficiently. your
lubordinncl5 r.r.oulr' .fter your flct •• and there is where you inculcate true
lefldership and dilcipllne 10 e'lentia} to the final te.t in bat.t}e..
cHscipline nu.t be inculcated into the enlilted man, the pri...at••• the
~Qrpurall, t.~ 3er~eflntl. It i. by diacipline that they ,0 ~en they re~lly

deflire to stop. Out in the front, your Mn Icatter ~er .any, NA", kil..­
eters, in shell h~le., in t.renche., in the WOod, out of your .l~t and oui
of your control, but if they are iabued with the proper .pirit and di.e\
pline, they knc~ where you ...-nt then to to and they ,0; the lieutenant. t~

platoon leader tranl.it. tha wilh of the co~~ndinr. offie.r and the alin 10,
but without th; proper control .nd wit.hout diecipline, ""'-n a Mn h in a
skell hole and is cOf'l"l8nded to ~ forward, and he doe. not ~. -..hat happena'
The ole coe.pany is liable to .top where the bIIln are not properly dilei­
plined, the ortaniu.lton atopa and it 11 not stopped by the Dhilion
cornander, it. ia not .topped by the Bripde or Ra~menta} C~r. nor
by the Coapany COClp&f\Y. 1t 11 atopped by the Prhate, bauua. U\at pr 1....te
did not have the wi 11 t.o ~o and that trILL TO 00 ha. Jot to be 1utUlad: 1ft
hiCl by you officers in thle of p_ee, the C~ndln« Officer ...t lead. end
not dri"e. Donlt try to in.till di.cipline by ~he aid of the clu~your

duo nay do here on the ck-i 11 p-ound; you ean put a e.n in t.he ~ard hou...
,-,ou clln fine hiCl, you can send hies to UaYenworth, but the club 1. no ,"ood
in battle--Ilt the tir.le when you Nke attack Arter attack. when you.a "
lackin~ !'ood and water, and for day. your N:n haYe been rithou.t .1..p and
then you are required t.o oake one l:'Iore ad...ance.-th1l 1& t.ne tiM-that 11
'~e .uprene test-~n your oen .uet ~o forward, and if "ou ere a re.l
lelider your nen _ill unhe.it.atintly ~o. Leadership .uch as the leader. hip
of lIa~leon. Ale~ander, Ceaser, and others, My be born in • Mn. he_y
hflve certflin qualities that everybody recor.niua, 'tNt ordlnary leaderll ip

II thin" that ever"body ...ho hal paaaed the e~aotna\ion to enter e. an
~;ricer of the United State. Arny can at.tain, to a cer~ain e~tent. The
CO~'ndinr Officer r:lU.t know huoan nature, tt.lMn nature 11 at the bo~t.oa
of evervt.hin~. There are t1DeI--certain ti.e.·~hen f.ar or "pri.,.at\On
I\M sO !"orth, '-rill mercene a nanls traini~!lnd discipline. Self.eontrol,
sel".s"criflCe" 'Ire cardinal principlea to ~ide the ft&n in the ""'y,
ihese thln,. that I ~ spell.kinc about. do not apply only to tha enlieted
~an--thev 1pplv to o'ficer. a. well. We had in thi. la.t .ar about. 200,000
a "!icers·. '-:e h!ll!., two or three ye.rl before the war broke out. about 4,600
of ricer •• You c.n see h~ nany ne~ one..... had and can :i~re for your•• l"el
'he la.~ ~onrrontl"l the., Ho one can be~ a leader wtthout thorouth
':rb'rl~~~ln~ or hun3n natur.··.ithout. t.he pawer and ebility to wild up
such relations of confidence and Iynpathy •• will inaure frae approach ot
their 'Yn in exitenci.. , without reluation of di.Clpline, In ordar te
'.u'lderatand hwun nature, you have to, 1n a ..y, place youraelf in the othar
.""n'r plaee. A.k yourself how you would like it., if this thin~ was done to
YOU PM you were the enBSUld I:IIn. ho... .culd you like your officer to
hl\ntle this propolitlon, Thele nen that ...e no~ have, elpecially the later
or... are a .pecial ciasl of recruits. The AMerican ,old~er 1. doubtl•••

hi ~ t intellir-ent soldier in the world. Kiplinr- .ay. the .oldier ta
~ • then lfl."lt t'1l" fill fIlth." HI! 11 hUl!llln; he ha. the .al!ltl idea., the

UDAn, 'h~ sa~e 'Spllll.tioni and .nbitionl that we have, and you mu.t
~:~lZ:·~hllt. 'n<' until you rea111e that fact, you _ill not ambody the priM
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..,....h flhould hu. been !It.lAnded to by tot. luhorl'iMt.efl.

It uould ha.,o been IaIch betwr fc,r hia, ht. louoordlnJrt.ee I'''~ ht.
trooPll, if he had .t.tended to hh rro~r &IUell &~ 111ft. hh lubordinat ..

",end to their". Then when the tiM e.. 1-. "1OU1d !laTO h:u! thlot un.pent
:e lind thh would hA.,e enabud hi. t.o properly ~e lA.rl;;8r l1echlo,..

...t :., et be _de.

. It- you looi: Cwer the Iht of aueee."t"\I) t'CoWtP.n!!era or cur lorcel
in Eur"pe, you'''l11 {".,.riA,b)y find that ttwly are nfl:n who .... p"ld p-r..
ll~ul~r ~tt~ntion to their phy.leal body; who pr•••rTed their er.errJf; .ho
\-e"t D trllnq'ltl rondo to ~e the,proper deehioM with. cheerful (so&­
-tlto detd~ir.ation_~nd this reflecta on hie or~.ni&etton. ~ di.,runtle4
orrleer lYy nean d!. •••ter. Keep up JOUr apirtt.I_Uw ~n are _tc:hh~

veil:" "l"flrv l:IO're·-the poor dnlh vatch the otriure like 5 dOfl wtltche. hi,
~!lter·~e:"y little ch!l"l;e ot flJ:pr...lon on U.. feet or • c.cr.ranc!er tl
tt'n.ners!ttAid to tM trooJM, alwaya r.pre ... your peraoru.l nhri'"ftt., for
they nny be unjuatlfted. and. m,tntdn that. rrtLL TO nil.

ThAt ...... a characterhUc of Grant. HIt rr_ t.he otJwr rellow __ I

jUllt U aeared Aa he; that he Nod juat aa _ny troublCla; but he wc.. ~i~
to h"~ on 'I. lit.tl. lonr;er-that \Ill. hill ..eret.--he hJod ,.bund'll;c:e or ltood
aene.; h"\rd ju11!1"1!nt.; erltieal coura,;e and " bull-dor, d!lt.e~lnflt1on t..o ~in;
'Ind he hat" 3 f.OOd de'll of knowled. o~ ta..n nnture-thoH ~re tih prin­
ci~l charl\et~ri.t.ic..

,. A";t-in, the rtt.A.irnant. of bIowledte 1.. 'l nluiable uaet. "ny of
the 0 neerll i., t.he MirTle. ncr- ~"' _r~"",v orticera-eow or ttra.
or~ieera ha'le not tw.d .or. than three or four "flllra' aerrice "nd !Ire ftO'It'

in rorr:and of coapf\ni.a and ~n bat.t.altoM-_ll tha.. orfice,.. Ea.lat
·il'lJ.ally Ilnde..or to i.-on their Irllitary Ic:notrle<l~. Any officer who

not .oer.d three nir1lta a weet atud'yinr; ullitllry Slb.ieeta fa r:ot I'Ul­
hlliT\fl:'hia obU~tion te the GoftrNRnt. M the dh1aion ('Oft'1II,nter rtated
tho other day. we are "not '9Ortinr; by the d"Y'-~r !'tilttary duty lind
proreldon t.a OW' LUB wort; and rl~ here In Wa D1:rialon in th..e r_
oonttla paat end. tt. few .ant.he to =-. durlnl: thia :'"ear,...niu.t1on, ftC

r"..,tsr what I\. ~nlll prrrioua ail1tary hiatory ~-'v h".e lIfoen. no OI!.tter ..hat
1.1:- lIuceft•• In the p .t, rijtht. now hi. ~ litary reeord it beinr Mde th"lt.
'·ill tollow hi~ ri~t thrOU~ hla ml1tary e""eer. tr he: h: attenthe to
h!.l; etoltioa. if he ia wUl1~ to 'fOrk and appUn hiNelf and \a .. inUitlli_
I"e.l"'e find judl;Mr.t and 111 eonaiderate to hia Mn 'WI! treats t~ with
jUlltiee, that Mn ill "oi~ to be conaidered liS their leader 'JR!. t.t-..y an,
~~lnr to rall~~ ~i. and do his Will. eYerybo~7 ¥ill see thf\~ he 10~nr h~,
cu.ty '1.00 he ""11 beeOllllt a narlred Mn-oI\ the other har.d, it, throurh laet
of eoneentretion or lack ot deaire. or egen, in & rew case., l~ek or
intelli~nc., they ClllN'IOt. eone up t.o the .~r!l~ atantard. t.he~ an' .."'CDR.
~he~ won to .tay. Thill di9i11ion and thta brl~a.de ~re ·r.oin~· inatitut!ont,
.hey hr.•• !l, hi", atandard. f'e aU\88 that you "0 aU int.erutAiJ; thc.l
you "re r:oinr. to work "'r<! and the•••re Nltterr thAt I wt-nted to iIIrrea..
upon you. I want to ~il upon you pntlenen omen )"OU ha-e ~ny du~y to
nerforl!!, no natt.er ""hat it h. do it. nith an lntendt.y a!' oorpol!e an..l
with III your a:,..ht ......a it thorour.tU,.and atri_ to ...'" your _lit.llry
rl'p'·taUan in this waY""-the 1"Ifln who aehie"fea suceou i r t. ...e one ooho do..
thinjtE In<' t'te :xn who doea thirtta is the nan who attracte. 'l.ttention 5.nd.
It\U1l he Mhs t-Js ov.rk and the oftieer "M does th!nr.:1 thorO".J!hly need
T'\f'Tt:r ~e'\r !'or his ~l1tary rep.1t.ation. It is the Cu·.y or 'J':f' sU!>erior
orricerc t.e" Vllitt hia subOrdinate offieers. Perhllea sane ofrt~;! no

·r :HcceC: on Clau B. i!' the~ had been ~cast.d by their SI; rior c~!"1.

5 r"ld ~d been told that they -.ere not perforninr t.heir dut1('s in
_•. cord"lneo with their deaire flnc! in the proper spirit.··p"rM.p$ t.hor.e C_ ..
t ll; ...•...:etll would tn.e rero~ theNeh".. The c.:ocnandil\.l: arncer lINIt
fivd ~~:-truetlons to hio subordinatea as to the ~'~~a he dr~~res h~1

IIl;bcl ~t~~~a '-0 adopt, 'ln~ oerh~ps thi. -ould orftc!~do ad?e:'"&e opinie~ cf
tJ.r :'·Jbor11Mt.tI af"ieer and I l"equest you··re~u""5t you bee.flule I ~'H.Mt.

Or~OI yl,)to t.o de thia, b.1t, in a _:', you shoull1 c'rry out r:&y drl!irus in
oy iJrl&Ale-·I requellt you to be just in I"'Ilkin& out {.he errieien.::y :-e~t6­

don It fill then vi th adTerse opinion until you haYtI t,oid your .uborcHnat..

aullhea}. come: """ndUnl': Ilf I!'ItIn" (~r..teat of ell); "PerforlMnce or field
dut\e."-·thr excellence or an Or&anilation i. jUd~ed b~ itl field effieiency;
then rome the ot~er lubhe.4s, which are equally al .AluAble. ~nt I ear­
n~ltlv ~nt. to il"'lpr.·a upon ~, &entlenen. ia the ract that thele ratin&1
stav "'ith you....hUe in t ..", se'"Yi,e and. rallow YOU arter ycu 1 re out or the
ler.ice, 10 stri.e at all tinea to r.et the best ratin~ polllible--da not
ror~et that theae earda are read by General Starr orfieerl who are aelectintt
~n ~'th lO8cial qualirieatiana.-those who excel finally reeei.e their
rer~rdl__al.o re~ber that theae etrteiency carde are ~ead by board. ~ho
are lie lee lin, -,en for Clala "8".

lAoktnl': "fter the care and eoaf'ort of your "'lIn is n thi~ that yeu
!!NIt. do, 1n cirter thAt. you OIly wtn their relp"et and lO'fe. Preaerre the
feelinl': of pride and enth~i.ls -.onttat your aen-·~ke th~ feel preud of
their or«aniiatioin=:and t.here are 10 .any waya that. hA•• been selected to
mttAin theae characterist.ica··for inltance. tOl"'lptltit.ian i. the belt t.hi~

'I~nr-It. ~n 1n coopaniea--ri.llry.-to sae who il the belt. &hot--boKi~-­

~eatI1ftjt.-and all theae kind of thi~.; t~n t.here il anot.her indiapensable
faetor--the dilpen£in« or justiee to your oen··this ie a ~tteY that liea
within your porer, Sooe officerl, every t.iae loan doea secethi~ be lhould
not do, irresoeet.1.e of tnror~tion or inatruetion &II to his dutieo. hA••
him trled, put him in the ~Irdhoule.·that eertainly il not t.he proper pro·
cl:dure. The &W"r"\tIry eourt orncer-ean rel'\llate theae thintta; he can take
to,nil~nee thAt a eertain COftpa~ II aandin,. an unulual number or een for
trl'l.l and Hlea" to the ('~ndinJ: orriur with the new to aNlltorati""
ronditions. Gentlenen. talk to your nen oohen they c~ into the _"iee;
tell ll':en ·<t'!ll.t desert.ion nelnl; explain to then what "A})aenc:e without lea••"
"""'''5; tel! t~n -my t.hey Ihoulrl l"llute and tlO'Ol' t.o sl\lule:; intorn thel'!l t.hat
this II 3 ~litary courte.y and that the ofticer at all t~aa returnl the
I~lute, ~n' when you ret.~:n the aAlute, rla it. properly, At. all tinea ~ a
'"IOdel to vour nen, __hen one Ol:icer pn.laea another render the preaeribed
s~lute in a oilitaty nan~r·_r'r Lte nen ~r. wat.rhin~ you, and if they to
not lee this r.rllitary ('ourtesy ~o"«.t ofricer I proper Iv e.eeuted, they
rnturll.llv eAJll\at ne the neceuity tor aalubn,. you or anyone .18e.

In al!dition to the dlspel\lin~ or justiee, the hUl"'l&n ele~nt IllUst
cone in with the desire t.o avoid l"'Iakinjt what is cl\lled l\ "jail-bird" out or
a n~n, All 1I00n all you put a nan in the ~rdhouse. he lo.e. a certain
a::lOunt of aelf-reuJect., 10 before you I end a nan to the "ull.rdhou.e, talk to
hin p.r.et hil ideaa··why he CAne into the seryice,-...plain t.o hin why he
IIho~ld 'be puni!hed ror what he ha. cOflr\\tt.ed "nd then ,.ige hie nnather
ch~nce.-of course, c~~n jUd~nt must be e.erei.~ a. there are dead. that
de~and Itrict ~efllurea,.·but aa a ~neral rule the firat orrenae efln b.
dell.lt with li~ht.ly,

r.h~te~er you do. do it. thorourftly, with your Whole heart and eoul
and do thele thin,"s with a Tie~ to praducin, rea~lta and al..y. r.ler.e
vour ener/!-Y ror the htVier task thllt eonfronts you, tor the biuer thinr.a.
I _all tfllkin~ the other day ~t.h an ortieer "he handl.d a divilion in
rr~nce; he ...~s tellin,. ~ about one of hia re&imental officers. a nan
lIunposed to be 6 prett.y roort ~n; they ~r. in tho field and there wa. thia
re,inental co~~~c~ h~~~lin~ o~er e.ery little detail In his Or&&nilation
!1M ..~en hl:l outrit '11'1\8 to to into the aolt tryinjt part of t.he en&a~nt.

~e .." .• M~at VO'.I nl rht. ('all "all In.'' He had. e;w;hausted h~.s ner.ou' rorc••••
his cnerrv, hlo tivision conoander cl\lled hln and said colo~l, your
reri~~~ uill 3Tt~tk t~rro~· t.hen told hiD ~hflt the objeetiTe ~ld be.
Th(t Colone~ "r.l>·ered "!ty re~i~ ..t eannot. do it.··they are done far,-:,. ha••
~.d tre,~n~OU! lo,.ell and they hr.v~ not hnrl sleep and cannot. do it.. The
Ge"1(,p.' \rne·· hun'ln nsture; he .1150 knew t.he eonl'\ll.nd find its IUlity, Md
told the Colonel: "Colonel, VO'lr rer.i~nt. has leas to do than t.he other
.".. i:llllrt5 and vO'.Ir r;!p~l,t ...;,11 Il.t.taelt tOMOrrow, I'" you relll t.hat you are
~I' '" I ~ll Put a~one e11e in co~nd of that rejtinent." At thill the
CololV'! ....eided thAt hi" reroent. """1 in condit.ion and they _nt in And did
vorv ereditable 'l'l'or'-··'u1. iN,;ine ~hRl would t"..a.e toeen accoo.plished if t.he
r~~~in~ orti ...~r ".rl proprtlv eonler.cd his enetty. He did not haTa yery
~ch or it to stP.rt. ~ith·-he h&d wasted it in sttendin~ to little detaill
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l&tlnd.

Prom.: The Director. Si~l Corps School!

SUbject: Historieal Data.

To: The Commandant, Signal Corps School.

C~ndin~ officers are put in co~and by proper authority. They
are put there by the United States Governoent throu~ the War Departaent.
They are there by virtue of their proper appointments. The division COlllll8.nd­

er i8 out there because he had special qualificationE; his will ~overns;

no r.latter \/hat his subordil"P..tee think about it; the brit;ade, rep.imental,
battalion and coo.pany cor:nandera silllilarly. YO\I may M'Ve a way of accom­
plishin,. results, practically as well as his way, but _hen he wants a thint
done in his way. it is up to you to do it hiB way--if he 1eage8 it to your
discretion, then do it your ~y, but do it thorou,~ly and properly-eat times
the coon~nder will ~ive you a method t~ aceooplish certain results and when
he "ives you the nethod you flIUst use that oethod--you may not like It-.you
oay not believe it is the best, but it is inc~nt on you tG do it that
particular way, althou~ it aay be a '-boutly way", aa the Enilishman saya.

that he ie not 8atiafactory~-untilyou have tried to nake him aatiafactory-­
until you have explained to him how he could do these things to your e ath­
fBction--until you have done thie you are not I1dol~ your job. 1I And
"'Uh &ubordinat.e15, your jOb is not only to do a thin~ Nll-..your job is to
please your c~ndin& officer; if you are a lieuten.nl you must please your
captain, if you are a captain you ~t please yOUT najar, if you are a major
you must please your colonel. the colonel oust pleaae hi. bri~ade c~nder

and the brigade COJln&ndeT oust plene the division coaNIrder.

(TIE I1lFA!n'RY JOURNAL)

Some of you may have observed the results of tar~et pra~tice at
Camp Bennin.. , where they had, I think. 686 officers who were sent t~ough

the course of tnrget practice. Out of that number, as I remenber it. 60 or
65 per cent qualified as expert riflemen; three-fourths of the other. ~ugli­

fied as sharp-shooters, and only 2. or 3 per cent did not quality at all.
That is out of 585 orficers. and ~ would like for every officer in thi.
brigade to qualify, if he can, as expert; if he can~ot, a8 sharpshooter;
qualify 3S something, anyhow. Tar~t prftctice should be undertaken at
every opportunity possible; learn to shoot; show your ~n that you can
shoot; firing on C1aEs B range is materially important. Show your soldiers
how to shoot. If ycur laldier. cannot shoot strairftt there is no use to
teach him how to carch and how to drill, for if he cannot shoot and hit the
pther tellO'l'J, h~ had better be behind, for he will simply be in the way.
Develop the intelligence and character of your ~n--these are Gualitiee that
help to oake leaders--good nonc~issioned ~n--~ood soldiers--~ood officer&

~e are in a period of reorganitBtion. ne have n~ recruits-­
intelli~ent recruits--that in the couree of a few months ~nll make ~Ood

soldiers in every 98nae of the word. Teach then the t,rnditions of their
organization; teach them love or country; teach then to venerate the paet
for the ~ood there is in it; teach them to honor the flag; inetill in them
the proper spirit in order that they may show the greatest respect and take
pride in the National Flat. the llational Anthea and the uniforn.

J. E. HEMPHILL
Lt.Col •• Si~al Corp.
Comnanding.

HISTORY OF THIS TElEPHONE TRAIlER
l~rch - Octcber. 191~

It is p~oposed to have this French Station wogan
to ita ori~inal condition and on special occasicns
on the Caap p-ound••

ROBERT DAVIS
Imjor, Signal C~rps.

This old French bUS, with French military telephrne ~Witch­

board inatalled. was the first A,E,F. attenpt at the c~nstructlon of
a rollin" telephone office. It was esseobled by the Research and
Inspection Division, Sip~al Corps, A.E,F., at the paris shop in the
Sprin~ and Sumner of 1918. The bus ~s used because it ~as impossible
to ~et hold of anY other kind of tra ler. The,entire elec~rical
equipment of the bus was French beoause no eq.Jlvalent Al:Ier1.can eq1ip­
oent was then av," lable. The trsi ler was coopleted in July N' Auy.ust,
1918, anrl it was towed behind a truck fron PAR f; to LIGUY-en-BARROIS
where it arri~ed late in Au~st, 1918.

LIGNY-en-BARROIS was the Battle Headquartere, Firet Army. for
the St. IIihiel operation.' This bus 'faa installed as an emeq~ency

exchange under a tree in a stone-walled ~arden in rear of the building
~here ~e instM led the First ArDy Telephone £xchan~e. It was h~nk~d

to our terainal board in the exchange by the lo~ red cables which
up part of the equipoent of the ~gon. It Traa not used d\1rin~ the
:~: ~tihiel operation as our oain exchange f'unctioned perfectly. This
sketch shOWS the location of the wagon at LIGN!.

porwarded.
painted and restored
placed on exhibition

1. enclose here-ith. with·rec~endationthat copy be sent
for file to the Chief Signal Officer, data which hRs resulted from
correspondence with Lieut. Colonel Parker Hitt, formerly Colonel,
Si~nal Corps, and Chief Signal Officer for the lat Army, A. E. r.

Hq. Caop Alfred Vail. tlew Jersey. Llav 6, 1921, To: The Chief Sij:;nal
Officer of the Army, Uashin~ton, D.C.

2. This data pertaina to an old French station wagon which was
used as a telephone exchange by the 1st Aroy just prior to the st.
"ihiel Ofrensive. Copies of this photoatat are to be fraoed and placed
in the tractor .hioh is now on hand in the Si~al Corps School.
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T.'hen the Battle Headquartera of the First Aray M .....d to SOUILLT
for the Yeuae-Ar&onne operation. the telephone plant at LIGHT, inelvdint
this trailer, " .. left ror the ute of the rear echelon and " .. finally, in
OCtober. 1918. turned o.er to the AdTance section, S,O.S. t~ old bua thv.
pUlied out of ~y control, "ithout eTer havin& been actually used in. COl!lo'bllt.

"Tf£T ALSO SERVE rtto OHLY St:.ll'D IJID flliU" •

PAAKER Hln
Lieut. Col •• General starf
late Colonel, Si~.l Corp.
C.S.O., First Aray. A.B.',

Tl£ INFJJlfRT JotIiJIAL

The attention of Si,-:1lal COrpli Relen_ ofN.cers ia invited t.o t.he
Infentry Journsl. ~ich is one or the leadi.n« allitary ma~.1inea or the
country. 1he Journ91 i. publi.h~d nonthly and containa ~ny excel~en~
~rtic1ea th9t are of intere.t to the RelerTe Officer. A reeer~c ofticer.'
dcparwc.nt ia " feature or the Da,"uine which will help you to keep
abreaat of the time.. the .ub.cription i. ~3.00 per year. A l.tt~r
addreued .. follow. 'fill 'orin~ particulars:

THE IIrFAN'TRY JOURNAL
tnilOIl TROOT BUILDIlKi
n.sHINGTON. D. C.
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h' '.a(\, lea(\ co.ered, rt..

~ C'.ole.,l.ntern.tallow. 7/S· or
I-lIe" di~ter

Jir~i~ po.tI....orted

C'rh, wire, T~ 11, conplate

frlc", cro....~., G.I., SO·

ArUeh

Q Putton"pU:h, bronlll ea.e,.er_
eap, di~ter 2_3/8"

fl !ulb., fluhliJht

BluetlOne,lba (eopper .ulphate)

Q E(Jlh, o.rrh,e, ~/e" x 4¥'.
•

QBalta, cro!.-erm, 6/8" x IbN
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"-c
c.,

--·---y-----·rr- --_.. -'

,." ••• tc, rhid .nd.
'lrri.on '8,..1e8 ,., ,

~<lg
Operation " ' "
P~toon " fl i'!

~ ~ ....
o -

j - ~u~§ 0

~
;.,h·le iJ

.,,% " <- :: ,. U t; ;; ReMrkt
0 0_"':
0 6 i ~ "

. ,
~, ~

~

~ ~;
0; ~ ,

~
~ 3 ~ ........

0_ 0 0 • 3 ~ ... J

" 0

~
~ ~ "0 0 o • O~

~ ~ -=!.-:
· .. ~ -c· ['.- 0 .

...
,:l).~, earr· .f.', -.~ l5-9 • 2 2 2 ; F.

,. folr'tnt: • ;., ""ble .,'lltcflr'I, CODplftte
eoD\en\~(r~ut~nt 'type "i:.1l 1

6,tool '"Iechrmics 'lo. 1 ,on-
(lqu.i 'O""otnt Type 1£-6) I I

t ,\001 ~dl.!.n\:l JIo.2 ('c,-
(l.q'.up'''Ient r--~ n;·ll) 1

s. t~lcphon8 repair parts,
,to (Equ.lp:ll('nt Type tt-34 ) 1 1

,. ?"Ck;:TlF, T::pe EC·!) • 1 ) • • 14
,

de\'i ee ; • 2 •• CipWr' dl
.uppj~~ •
the phu

~y.2 bolt "'
,tlArd fibre ,~O'.Ible ,;roO''''

I, 3/4" grCiOYf/ 1/8" x 1/8" , 100

"e$t, f rl.-IIi:e I, :2521 24 " 24 '2

i'l5UI"\inr. t:Dp\re, Ibs.
,

, l.nO'lctlon,ror C!l:lp telep. 3

lnduC\lon.re~on b~ttery •
,ret.ardl'l~ion. r.E. ,12·" •
,. priSI'V\t.iC, ., t.h ea•• · 2 1 1 2 6,

n;, "'Itch
, 2 2 • • "

:-~f'!"!' • type C/.·8 1

M!rS, T"!'fI C~·9
1

n!-Jor. ,le lerhone. 2 nfd. I
,

Ct i 1 r

~l~lt.•

CO~ l~ •

Cot t!

Cl "st
.. _ '!'II

eli 116.

Ct",~Jt

., t.h

C.l !.er

E ::'~, ''''

(' C" -i r

Ii

1

10

10

18.

i I :
! !. 10

;~
150 12001

:.
! 81
'~
I i

150

zoo

I
I

100

r.tion
PI.toen

I
l
I
1
I

I

1

••t fCJr rte:ld and
arrhan .e:oYic:e

1

l'

l'

101 • • • "I,
8 ..

I ..

i20

telephone Type !
i 18', ,.

'.chboard.~noc:ord typeCo,'

Crol.·.r"••~oo~en.tor l!- pin.,
..J . IO-pin

'.

...

teet.meter. Type SCR-87

ArUd_

'un•• tor onnp ",ttehbe.td

Fuler: ,t50'\Oeord .v1.tehboud

Cro••-er"."ooden,fcr It" pina,
6-')1n

Cord ......ltchboard.crmp type, 6 ft. 8

Cllr~.tele~hone.ror telephone Type I
U:-5 6 ~

Cor~. "3] I, tor 1-; uhboard ope"" I !
1\tor '. he!l.f' nt. I :5

Cord, tehphone ,tor
!l-4

Qresk,tield coapftny (tor dl.l.l00
oe'!A~e center .tationery)

tvntlllOtor. 1'ytMl CIl-I. with caM

!Dr,rttnJ Equi~nt. (Coapanyi

\[lllC"' "'lyte. in 12 td. carboyt

Q Cord,hap.t....trled or. ,illS B!Ii,tt.

Q Cord, ....h, 6/16", rtf
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Q

~
,--

• 0

Wkr sol ror n Id erd ~~
r,.1Lt'ri.en ''!)n'ice d ef.

~ra1.bn
g c; ~

"Platoon ~~H
" "0 " 8 i> e;~e " 0 Ii ~

Artie1" ii 11 .m
3 0 0 s-a " ~dll.

" 0 § ~. i! " • t .. ,.
! "Ii m 0

c?... 0 ~:) " ~ :l ~ :II!0"
~ ~~ ~~" o. ' .~

,l! .~~
,. .. "'1~~~ .. 0_

01.aa••• tleld Type EE • 2 , , • 1>

Glo<re', leat.her, lineacn,pr•• • ! • 10 10

Glowo.,rubber.lir,nt,bo.11 , prJ • 2 2-
GIC"'t"ila.nlbber ,he"",.No.n, pr•• 1 1

Grinc!cr••hand •..-tt~ .. ltrifled ear-
bOrun«!un whOe1. 6- lC 11- 1 1

Grip•• llurrdo, .nth punf!Y',pr~·
2 , •

Gr\pe, l,,"on
, ,

Gro"ndnan'. EquiP"'lCnt Type TE·2~
, 6 •

Gr~d rode, Typo GP-16 • 12 ,
"

....... .ete .for t£'lephOne Type ££-4 • 6

IJ.,..... ~ ta. r,)r tdephoT'lll Type EE-5 • •
I:' 'If'- ra, cable. bDnll~. 1\"

1~

H- nrt:ra .....en~r .wood po10. 5
Hubhard l"S911

-

llt\nd I' tI. tellJphono .conpleu.
roe.. l"'u TYpe R-9 -nth cord 1'311 •
Read let.. , radio, Tvpo P-ll

, ,
<ico):,. bru.h • ,
ltYdrO"'Wtor., Type Hy-2 5

InNdance•••... rhblc .varlOllllt.er
tyre • .060 to .500 ail. h.

1

lr'Ol'\Ic111'RC'I' .....rt .blll ....rioneter 1

'''''' . .450 \-.1 4.00 ~U.h.

lrduc: ttne<:1 .nri.b1o ....tlrlol"l8tclr 1
tvno. • 3.6 t.o 50.00 .,iLh.

lnaulstel'!,~I.~tr~.8. type tr·2
20

INulat.cra •pony. poreehJ.n.

>\O'lM. ,roO'ft I ' . eo
I

Q

Q

1 SUtJ.titut.e
Id]-a-Cltr
D.C .,aeale
116~115

W\til ,toek
i, .na.u.'d

1

•

•

2

•
•

100

•
100

100

200

100

1000

2

•

20

7.

16

•

•

10 16

20

•

•

6

2

16

1

2

•

Ii
"
~
o

i

OperaUon
Plat,.oon

2

1

o 10

_ 11 ..

!Jar Nt ror field and
'arri,oh .crwic..

2

,

.~IPf"ctor I. poclwt.,col'lpllt

'::l,(Io1dorinr, conplete

It

l-!arnew.,rer t.elt"phono.Type E'E~I,

Motera, audl bl 11 t.y

lftys, teleU.ph. ce. le,;le..

trv.,rin~ns and lbtcnin~.for

u,o .wtt.chbo"rd Type 80·14

11l1_~l.tera,port"blo,D.C.,
.cale 50-0-60

r.'\U•• l""cl.,cor:ncn wiro, Ib,.

Artic.le

tnll'll.torll, pOrceldn ):no\, No.
51.pUt

Iraulator., Deroel.in knob, No.
~ lol1d

'rlVOI, electrician l
•

In'\I1at.or•• pony, porc.ellln.
~ .. - '; ain,;le "roo....

lrv•• tele~aph, ..ibropllX

\, • '.U•• 20 IS., cOtrlOn "ire, 1'01;.

--------

"!k\ • a d •• col'll"lCln 'I'l1.re, lb••

~ LaddLra,elt nlion, 30 ft.
o,"lot.e with hoi.t.in£.~ear

Q Lanl"'rnl .candle. roldin,. #3

Line jae~•• for .wltohhoard
type BO~14
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A !
"ar Ie"\. "for fiold Ind ~

".rrison lel"ice ~

~~raITon ,.
00

~ f:! aPlatClon__

8 11 ~&;Article •
~~~ . ...

" rr ~.a ~
Re~ri'

0 ~

" g n ~ . ~

" ~g
~ ~ -il:: ~ gIu

o~ ~

t
."0 .. ~ d 9

il - "'~ ~ g ;8. f §• o O.•• ~ ~8o. o!l 8i! I'~ ~ ~ d a'" ". .. .."
Needles, polaed. MAr-netia 1

PlnvIl ,C",fttlry Diviaion, Set,
Typo AP-2- I I

PlrarrLne, '''' . I_

Pi"" polol,standard heavy. 1(l,l2
• 14 rt. 10nJ: -
Pil'ca ....ire 12 12

Pina, inlul.tor. locust. 1';'" x 0" ,,-
?;, ... i'l.toul~ r.G.I. 1M

x

-"
(ror

transpoaition brftC~pt8) 2.

Plierl .di _lOnd euttinr, rounded
MeO,

-"
6 • I.

PHcra.lon, 0"..1 nose, ," 6 , I.

Pliers, IIlde cutt.ing, 6" 22 - I. 1< 25 ,.
Poles,telophone. 25' 6

I:,)c~\vera, telephone. hand 3

Reel cartl. pack, Type RL-16 2 2

Reels, breI'!!'\.. T\"p" RL-9 2 2 ,
Reels, p&v-eut, (In bnrrOfI 2 2

Relays. telephone s",it.chbo...rd.
r.E. M4';-C 3

ReM.al a rar lyue BA.-l4 batterie I.

Rea1.at...nee, Typr it.">-l I

IRe.hUnce. Tvoe !Ui-2 I

Rea\lt...nee, ~oe 'RS-:I I

• .,f .... " ... r. tple~llb 2 2 •
l:","oat... t.porceldn baae.1Oom. I

'lln,.e:-II, cooolete ror C&.::10
6

tnl~nhone TYpe EE-4

Ilin,., bridle. 1t" eye
2_

Q Rope, 1", IP.nil~, n. 3<> 130<

Q

Q

Q

~ ~

1fu ••l for field ant

""
ur:1.on uniu ~

~raUon
•• a

Platoon 1I~ R
,...;; • •

Article ~ ~ I0

8 g rr e~ B. keMrka

j ~ .'" )~ n" ~ lJ• h ... :

~
If· '" :2.::2,. 0

II.~ ~

~n ji~~~§ ~
~~

'" U u ... e

Q SIWI, ero.I'-cut. >it n. I I

Q S\lw••hana;erou::eut.8 point.2S" I 2 >
Q Sere.dri.er.,cabinet Ityle.6Mblad I • •I

I •

Q Serll"l.retter dri"e.l" x 2i" 2.

Q Sc·en,r.H.B.,3!4" Bo. <, 17°11
!

I

Q!r ·l'·u,.~.H.fl•• ,." Bo. " ...... 0 I-,
Q Scr.....a.P.H.B •• Il" 110.10. U e•• I I

Q Sere_.R.H.B•• I" Bo. " UOII I

Q "
'iI.H.B., Il" N., " go.. I I

Q Eere-:rI,R.H.B •• 2- no. 8. Uo•• '- , I

Q 80·""8. R.ii.B •• 2\- No.8. go.. I I

Q rc·,,"I. iron. "lat head, 2t", Bo. I
10. fTo" I

Eet. butter inatruetion.Type EE-l
.

2I
~ lit, ,lIOnoeord oper 'a.Type BE·64 2 • •
Set,aimplex telPtr~ph.Type EE-16 2 2

Set. test. Cllbl~lInla tone 2

Set,lelt.Uni"erlal. Type EE-S5 2 2

~el.lo" rrllG~ercr ~plifler,
I I'vpe ~CR-121 or Be-IOI I

Set. battery eMrpn~,'rype SCR-82 I I

~.l.r.dlo recel"tn~.!ype SCR-54-A I I

Sel,_ ~ ahort r_n~ radio ~le.

',)ho!"le A- t.elUl".oh, Type SCR-
I1 ,9-1..

:".l. U.u. radio tele u aph, 'type
I IErr -"0

Q . ••• ~hort handle.round p?int >

Q ~ ..",,-,,1. ,ro'1M point. be.t 'WIIl.8 1

I
>

, \ °nal ........ TYpe EE ..6

I
>

SilUlel LMp. Typo £E-' 2

I·
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~:~'tion
Platoon

"o
"§
u

Par .et ror rield ~nd

jl;arrilon service

Article

----------.,---~-.._--.,... !,-0-r---

Sir.nll, lIupervillorv, "''''''10 s"bd .•

IeO"'loletfl •
Sleevel,lolicin',paner,3/16·x3· 2000
Sleevlnr,le~d,l!· di':.~ter,rt. 50
Sor':els, i'voe 50-2 ("or tube 10tvne '"T-I)

ioC'OC1~t6 Type f;O-3 (ror lube ,~!r
Q Soldp.r,heir and hPlr,1bll,. \'T-2 10 10
Q Solder, .,i oin .. , II·S • 10

I
f""nt"er,.., telerrl\oh. ?~h,

I
•

Q fT'f'ed indiCAtor 1

~~onl,re~lar,shovel, be,t Isteel. e N.. • •
5t·,tionerv,!"l8II;"re center, ,ot I 1 1
ft."t ionery. r"(,io. "t I ~ I

1

St!lHonerv. telegraoh, .., i 2
I

2

~trips.tf!rr:Unal, 10 p' . 12
, • 20

r,. i tCMI.hoer. • ..,,,11 telephone

I
•

~"l t rhes. "nl'lo,4-001nt, ••np,. I 2

S~itchel,~nire.~.P.~.T.,15 ""PI.
2DOreel .... !n bllse

5-.7itchel;,l·nif'e,r.?! .T., 15 1'I"'10S~
oorcelain b"lIe 2
f··t tcheF ,~ni "f' ,P. ·".f. '!'., 2' ""011
ooref'I"in bl'lle 1

~·.·i tch"6. "n; "f' J! P! T , 15 ll'"lOIl.,
2oorcf'l'1tn l'>:\5e

S··i·rhes,vn~ff'.~ ,<'." .T.,16 lL"OI.
2oorrp-l"'in b'll'e

, :tc~bC'Rrdll,telcr;nph, 4-Hne I 2

f," tch l-cl\rdll • tf' If' r,.rllph, 8-line 1
: .·.'u8:-"'a,loon1 b,'ltterv,:"Iodel

1-:r S5 section

~" : tc~ bollrda ,MnC'CClrt.. 4-li ne,

"h' '(' Ir_Q

E..' t:.htoard .~nocor<l, 12-line

'y'" I-t-11 "
W,

M

Q

Q

Q

~ , !: ,
':ar let for field and :.Jf

~arrlson ~erviee ~ e f:
~:ntion ...... .:

•PIa on ~'''' ...
0"

" - " 0• " K ~ ~:.. ~c - 0

~
Article

Ii "''1)
~d~ !(e2.r'" I;I .

" ~ goS
~ ~

j ~ ,"

Ii
~~

6 7 a 0'"
~ 0 ?i~ i; ~ :<1~
~ o 0

~
....... ':.>g ".! ~ ~

!~ ~:::-:. 1 o 0 8 ~_'" ....
I

..
S~ltchbo~rd.C~D.Type BD~14

2

I
2 ,

S-ltehhoard Units, TyDe ~L-2 • • I
Tllblel, fOldin,:; i3 3 i"'11:: 1'1. 1ll11onite. lile r: 250

, r: ,
Teoe,frirtion.t lb.roll •• lb•• , • 1

12 I

1
'0 I

,
T~oe.rubber,t lb. roll" lb, •

" I • I22
TlIlephone••e.~D, Type Er-4.J. I I, 1 2 1 32 3. I
Tele~hone., Tyoe E!" ..S I

II I " 4 •Tools , line construction,aet
1: I

,
;ITrailer, .~orB~e battery

I 1 ,
1 I ,To ·roMer., Tvoe C-21

I
•'it ~_...J!U t ters.breAst. ..t I •I,

i I
Tr~n.nltterl.teleohone. for
~t nd~rd ~a~neto telephone. I I"}l,gh lWUntin,::

I I i 3
iIQ'I'rl'T"lerll,tree ,

I 1 I 1 I

I
Tr'lcJ-:, radl..o .I\r~y,Type SCP.-97 I

I i
,,(e<a.uh Q) . 1

I
1

Tubel,poreelatn,atandard.

I
,

9/16" Duhic'e x ~"

I
20 i

I
Tu'tI,pcrteh.ln.13/16" OI..t.!ide

I 10 I' -
Il'..Ibel."ltUU"J Type VT-l 80 20 .00 !-ubes, V$CUUl'I., Tyoe VT~2 90 10 /00 ;;-'lbeS, V$tUUI:\, TyPe VT-4 20 , ' 2.

T·.1bf:o~ , "!l(,u'Jn, Tv"" VT~5 ro 1.0 I
I ITubes, vacuun J Tyoe 1,'1-10 • • ,,

~""i ters, te lerraph,c"'pi only 1 1 2 4 I
\ol~~~~eter, bntterVt~

I I0·' anI's., 0-11 "01 S 1 1 2 I
, !l""'eter ,l'ellton TYPe 280,

1 i~c~lb \50-15-3 volts,30-l5-3 &nO, I

Q ~··s'lers,round.!" hold. G.I. 40,
t, ltchesJDOcl':et, 15 to 21 je"ld 1 1 2 ! for \a

in ti• °
or rar



. u •
.. t: -

lie __~

f " .. r

b
o
~

o

, .. ,
! ~• ,

War a'l~ tor fleld snd H
.crrhtln ten-ice

~~e;-- Opnf.!\(,n
PIII.Wnll ~ ~"00

" ~ - g
~

0 I2h, 0 0

10 .. '" 0 b. r- ~ Re_ rk.Article h

~~ " .
~ ~ 0'" ~0e.

~~ ag 0 .. ;;

" ~~ '" ~~oSo '" 2 d".\j 's ;!
:! ~ " • ~ • >" h "

.. ~
8::: 0 3,:::• 00 II .0 ...= :J .. ,....

I fo, ,..
'"r lr~.ea .".,.i f l. 71e_l. 111":'11 nOl,UI

7 5 6 • , 30 I tioe 0'~~1. ~it~ ~irt.:et

I 1
-tt'llell "riat 7 ie_l,luel.inous I fo' ..

01"1, Wlth "r{"t'let 3 3 • I 4 10 ti'M 0

I I
Type Uli-61 I 1~"7l!~ters, ,

-11"", a"'lenna, Type "'-29, fL.1.
~:"ire. Dr id Ie, 61 nils,Type w~37,rt.

•
Wire,counterpoise, T)1)$ \"I~30. rt. JOOO

I
Wir~,rield,ll·alr3nd,ni1es 30 30 60

IB.t1.G _• IUlea 1"ir....G.I. ... 9•
J •"il-e ,C. I., t1o.14,B.r".c., Cli les

100c
1

"'ir!' ,house, tu .or • ,1.vpe ro.33, rt. 1000

"ire "_\II~net,*20(31.9 01 ls)~C ,lbe 2

"Ir", "!!l'llet,*2~(20.1 ni Is )DCC ,lbs 1

l"'\rt' ,ne".".t,?l28(l2.6 nils )DCC .lbs 1

1ftl,rc ,1"\agnel.H32 (8 nila) OCC, lb.

1·'\rfl,eliClllx 1118, .... lba •

1rirf',cliftllX #22, IV-S, Ibs.

atrand,S/16" ,ft. 1 300rl rc ,'"1IDSlen,.er
I

Y'ire,oulDOst,ti",t tw.or_,milea 2 2

2Jniles lC , 10"ire,out.post, t .... pr. ,

1I1t11,O\Ittiide Iltst.r\bJtinl!.. #17
2fYrS,t1ll'.pr •• ""liles

'00rIre,DOlhf'l1d,36 oila,Type W-3~t

lince .cror-foot.. ballery, '0' ,. x
10

7" .ia:-

1

..
tion.

"'"

Rrt'iee
:t..ere

FirAnc.e

1'...2 Df'P;~!., 28, 19'21

PE"!TOII r. !!tJ'ca
ftajor General. Chier of ~t..ar~

APPOII:rIENT OF Of'PlCERS III Tm- REClJUJl 1.I!rr

Ciroular
No. 139

3. The nunber of ••osnciea in t.he .Ilriau. brtnette5 of the
for ~tch thh ex!'_r'lirKtion -ill be held will be "nneun~d 1I.Ur.
-ill be "'.car,cie. in all branchea COftred by J..R 8:)5-5 u:eepl t.t-.e
Depart-.ent And the JudP'. J.~.oe~te Gerworal's De~rtnent.

~. lnfor-oation rdathe the scope "net detAils of eu-nMtion
contained ii'! s..P. 805-5 anet _y be obtained !It !\r,y "iJit"lrv poat cr •
;'oolicatloNi l"\r.y be lNlni tted at any L'ri 11 ~ry poat or sbUon or Ilt
...... ~t;lIIU""'e:-r of ·.he de?U'b:M!nt or corpa flreo. in ·-r.i.::h the ~ndidate

dee.

Bv orr!.er of the SecretAry of V'llr:

Offlcbl:
p.r. fU.RRIs
The N:ljutl!.nt GenerAl

r:'hen the InternatiOMl CO~ni<:ll..t.ion Conterenee ~et !It ""!I.E in,..
ton Sorlie tIOlItha &,,0 10_ !'l&tterl of '" technicl\} nat'lre vere Itlf~ fOI­
later aettle:'!'lent. FOr that. purpose a techni:::al t'On-l.lt.t.t'e cc~:-.c...'lC of
repreaentat.iv81 of the countriea thllt 't78re ~rtiea to the CC'n'~O'!!lIc\t
'Till -.eet at PfIr1a early thia lNrr.er. Th!! l"nitec SV.'_efoJ'ill ~("~
dele';At.e. to the t-echnicsl comittee froe( the ;n:I~', llftv::, r,.p ITt.·Aln~ d
COlTIftrce (l'ireau of Standarda), and Poat. Offl.ee rel'-'· nt. 1'P}.,.r
Cellerc.l Georre O. Squier, Chief SI,nal O!''icer; •.'or "Collect". ('I.

"~utoorgne, of t.he biplal Corna, (tne! Dr. Louia Cohe!'l, ft c1.·:i .... ('101 OXDert.
Ltt.a~hel! to the Si,nal Office, will reDrellent. t.he hr"y. ~Pllr lrnl~' 1
-Uli"!'1 '-.G, &Ilbrd, head of the 1I&.",al Ccrrt.1r.ie"'iol.a !er"~ ~(!, ftC
t-~ or three ot.her officer • ..,ill renreaent the I!I\\'-', Aaonr t.he eubjeetfl

• t"OlIriJpretl lJ:.' t.he COl'T'Iit.tel! are 1l00000rtior~~rt. of ~'''''t> lc"'r~h! to
.OUft countrif'a for hi'" pc-rer stationa and det.er,iMtion .U'~ (leftni.

l,on or "Lr.l.Ua kinds of t.rlln&oitt.ers f.nC el.lailic,tton t.r.el;';"(.

ItlI'ERllATIOHt..L C(l'llUllICJ,TION COIlFl:RFt;(;E

1, J. final u'll"'Ilnat1on for al'POintoent of lleutne.nh of thl'
Rel'\llPr Ar!IY un6er the oro"b~~ns or AA 805·5 -..111 be held lhreur,.h1"Vl
t~ United f:tat.e. and i:\ tlle Phillcpine Departr.nt, Ht:._iilln D!JM.rf'A'R nt,
hnla." Ca",,:&, Dbp-I-t-,ent, llnd lfit.h thl' J.nerican Porce. tn c.e""'ny, be,;ir:.­
nin,: Au~.t 22, 1921,

(210121 .... ,li.O,)

2. p,.eHotnary eJ:~M.t1"n. "Ul be at'.rt.ed at oru ~~ CQntirt\Jet
until Auplat 13. 1921. 'lleilitle. ror conductb,. preH~IJ"11.r,. e:u--.ir.!l­
Uona at educationlll instituUoM prior to "r"{u"'Ufln ·-;')1 be prC':'lCe~
by dapart."'Mlnl end coros ares cocnander., b()ll,r1a bl'ir"r cO"1?O.ec! of cr.e
officer of the 11rt!! and one ~dieal exL,iner ''ht>;t nec:ectllry. Tbt pro­
.talona of nara~aph 18, AR 605-5 are ~.pended aC'eor~inr;y.

'I
I',
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~en I'lt"u in Paris in the Sprinr. of 1919 I oet General Ferrie, the Chief
0" the· f:iJmAl Corp8 of the :.llied Arm••• Aroatron,; "as '7CIrktn,; under hie.
The l;eneral paid· ne several Hell aeant campl10ents ..,hich I retused to
!\cceot on the rround t~"_t I had done s~ J,ittle tor h1a Si~nal Corps •. "Ah,
!bn.ieur 111 Professeur exclA.1med he, but 1)ave you not given us Arl'lstro~."

PROP. fl, I. pupIN

The question as to h~ the inv~ntion of the regenerative 01'
feed back circuit CB.."'l8 about C8l"l best be f..neqred by the atatAlment that it
..,..s the result of a atreak of luck--and the kind of luc~ that (Dnea once
in a lifetine. For, all thinr;a considered, the operation of the reg~nera­

ti~e circuit involve5 too cany new pheno~na. inextricably "oven tOl;eiher
.. j t'l the operation of the BurHon, a rlevice whoae action TIllS clouded in the
·,vstery of the DeForest. r;a. ionhation theo.z:.y at the tine the invention
.. s ~'\de, for anyone aerioulSly to lay elaic to a nental pre-eonception 'It
the operation of the teed back cethod of 8Qplifioation end oacillation.

;.o~: Emrin H. Arnstrongls contriootlon to the r"dio art, particularly
U:~ "1".C\l'IO tUb"! rarlio art, i5 epoch IlIIIl";.n,.. 110 or.e ltho has eaployed hill
feedback or regener8;tive circuit can fail to appreciate its eminent value,
'!r.rl inexhaullt.ibe w6sibilitielS. J..rr.l6trOnj2; Made his invention when he 'tall
r,' out 21 years cof q::e and before he fradu~ted in the Deparlr.lent of Elec.
trieal En£ineerin~ at Colunbia University in 1913. lItho the ori~in.l

"isco.,ery """II nore or less accidental, l.r;:t5tr:ong loon appreciated.the
r~"l 'Oe:\nine of it an<l a!,pHed it to the conlltruction of the vaCUUf! -tube
oscillator, nhich is nore el',s11y and aocurately controllable th£n any
o"h€r oacillator in exilltence. The regenprative receiver A.nd the regen.
eratiYe os.i~lntor will A.l78YI figure aMong the classioal inventions and
will oocupy a fore~st position in the research laboratorv, aa well as 1n
the connerc1nl vireleu aervice, It entitles J,r~trol1(: to a very hijth pl80e
enon~ electrical inventorl.

THE REGE!lERJ..TIVE CmCUIT

(Edwin R. J.rll..tron~)

ThA invention "as the reault of an idea--the kind of i:dea which
"'l,V be best expressed in the fora ""hat would happen if" certain adMiona
should be nade to existin~ lI.pparatus, The resulting tr\e.l.of thele addi­
tions ur.eovered ft series of new phenonena based on a n~ principle, The
discovery cene out of a desire to find out exactly how the audion detector
cetected-~not "I' ee.sy thin~ to do in the dar'" agea of III and 112 1Jt'en the
"16rV scant v 11 tereture on the 6ubject explained ('ri thout explt.1nin~) that
the action ~as :\ue to ionited K&s, and the f.udion was kncmn to the art.
si.,oly as a detector of high frequency oscillationl •

To "ind out exactly what went on in the tUbe, I started an
investi,ation. This waa carried on under considerable difficulty, Lnce
,v .,ain object in life just then ..a !upnosed to be the obtainin~ cr the
den-ee of Electrical Enr:lneer at Colunb}a University, and the protellllora
fo~ld not be relie~ upon for the necessary charity aar'" of 6 unlel...
certain so-c'l,lled reasonable anount of tine· "as devoted to their
~articular courses,

.J
The 6m~11 condenser indicated atronr1y th~ presence or hi~

'f!OnflnC'y oscillations in t.he ph.t~ circuit, end I thour.ht !lhout it n
e'l.t de ...1 'Ii thout beln,. able to nccount for their presence there in lI"lY

satisfactory M"nner, DurinJ: the I$UO'ter v!lca~ion thf'.t yeu. an idee. :Til'

su~"eated by the tUndanental axion o~ radio, "~:herever there are hi#,
frequen~:v oseillations t.une the circuit, " Rnd the iclcn ~ms to seE" -hat
wou.l"d happen if the plAte circuit of an (;udian detector should be tuned
by neane of an inductnnce.

All ~~e old ticers renenber C.C. l~tcr I~ as M.e.C. cnd
'"',C,C., the '!IIrconi PI"'C56 st".ticn 'It ~lellf1e~t. ;~ss. Thi5 station llElS
t~e one hundred percent reliahle testinc str.ndby of ~ll eT.pepi~£nter~,

s.~ on II.e.C. the first tesl "fall I'l£de. A :;land',rd Mel ion ~etector

'Y5tel'l W!l6 set up and tuned in, . am!. 0. tuninr, induct'l,nce intronuced into
the' place circuit of the !ludion, Then various things beran to happen.
As the plnte inductance 'vas increaeed, the sirnnls ....ere 1.005ted in
Etrentth ttl an inten8It~ unbel.iev.able for thoz:e C"1.ys, thE: ~re induett:nce
ttle louder the simal, until· su~d8nly thfll charncterirUe tone of '·.(.C .-.
t.~ 1.one which ~ny 0" the old ti"er., if they h~!lrd it on Jurlcnent !!orn
~~ld re~ocnite inat~ntly.~isop~.red, rnd in it~ plac~ ~~a n loud
~1C"l1n" tone, undenhhly the ~p~.,e !tation, hut recor,nitable orlly hy the
r~1rIl,('te'ri5tic s'Ii",: And the r.:(les""es trl'lns::\itted.... II !'li ..ht redlictton
C'~ the plate inc'uct"'ncc t:nd thr old tone "'0.5 b:\cl: !If;(\in,-..nnd then the
:'IIJldn. or the hand NtAR a tut\inr. condenser anti the histinr. tone reap­
r.ep!"ed. It rel:i.uired no particular !"\.llntal E-ffort to ..ealite th!it here
-If ~ "unda."cntally ne'" phenonenon, as obccure "15 V16' principle of the
~~ration of the nudion itself, but ~ich opened up an entirely ne~ field

pr~ctic~l operation.

Here the ele~nt of luc~ ended and it became.sinply a calSe of
a lot 0:' hard uork, dir;.int; out the. ·l:lenninr of the v£>riOU6 phenol".ena,
A ~onr. series of exoerinents ':"5 c~rried out on different ""ave lenrthll
'trio! "rith variO\IS circuit. '"lodHications, ~nd It beCB"l8 possible on a 11MB

nat~r sntpnna to receive re~d~ble si&"Als fron the nnvy ~hore stations
on the PBcific copst, the :!gn03s ancl Porto Vahlo 5t.at1onlS in Bratil ar.d
t!'l'J IInconi ',rl\nsfl.tlantic station :lot Clif~en, Irel.ll.nd, 1'I"i th re~larity

e.,.rv nirht. II perfOrl:'lllnCe ,"hich a fe", Months before \'1\8 unares""I9cl of,
P.lt "Toile the method of producinr. t.hesE:! reE;ults VI\8 ~no""n, "f n,v of the
r~e~na involved ~~re as obscure es Ever, The nost strikinr of the
;'Jl,.fioul phenoncna "'as, o!' course, the c)lenr-e of tone and the investi~a­
~:,('ln centerftc on this, A nu!:lber of thinf!s contribJ.ted to the suspicion
',"lilt the hissint: state "as due to t.he pro~u~tion of local t1scillat.ions
'r" ':one syste" \lith this ide" and the pHl. of sone instrunents borro·....ed
!~o~ on"! of t1';oe university lab:lntorie~, it was t;. reh.tivelv t'inple
Citter to detercine th'lt this was .ect.uf\lly the case. Once it ·Iaf appal'.
• n~ thAt the lIy!ten ~a5 capable or.~eneratinr,oscillations, the ey.plan­
tt~:In o~ anothpr phenonenon beca~e plain. I had ob~erved on a nunber of
o:ca!ionr durinr the course of listening to various slations, that a
~iltlin; note '~oulcl rrequentl~ EOpel\.r in the telephonu, vhich could be
,!.~iecl by !.c'j'''lt!''ll!nt of the receivin~ ar.par~tus. I observed this part.ic­
';!'''rl}' ir. the [oune of listenir.l'" t.O t. wirelefis telephone flat.icr.., After
~~! di~covel'~' of the l;er.eratinr reature of the l'".ttel:l, the explRr.e.Uon
~r the cl'r.nre in tOn':' teClV"\8 '\ppllrent.-the systen '''11.5 II,ct.ir.r as a
\eterodyM receiver. A seriell of '.es·,s co"rjrr.led thl.s ey.pl-,,,etion.

Thf.t is briefly t.he litoc'y of ~.OVl the ir.vent.ion of the ree~back

~ircuit c~e aiout, II,~~ ~o_ its prcoerti~& of acti~p' ~s ~ renerator
·t,~ " selr-~, torodyne ...ere ~isco""Ired, Since t.hat. t.iM a vast a".ount
'J~ '-"Or" hat bl'~n carried out in if,ve!ti;:.at.in!," in c.eu.il the nrecise
-annflr in '''hit'' the vllrious fl~,~r,to~~r.a Ocr:'Jr 'l.nc in detE'rni.r.inl" qU'lr.ti­
taU\'ely the tl.,~lif'1cat\on r,\\'en ~,y the; circuit \n hoth the non-o~eilla·

tin; MC o&cillatin~ ste. ...e.

H09Iever, during thia invelti~ation it was observed that a
cor.denser Dlaced aeron thfl! telephone receivers in A sil:lple audion
reeeher 6~eti~e& p..a<re an increase in alltnal atrenp:th; not l'Iuch of an
il.c;"al", loUt. nevertheless a very deftnite 1.ncreA.se, ".nd "'ith only ..
::1 -l~ v~lue of c""oi3City. 110_ I had tried .. condenser ncross the phones
.,. r'f tir.les before ('that 9':\ateur has not, ""'en r-raduatinr. to the audi"n
f:~" the cryst.al <letector 6ta~e. where telephone shunt con4enlera ori~­

in<lted) but. never before had there been any obeervabl~ ('hange i.n li""..l

(l.renr.th -
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2. T~ORY

~. hCCUR;..cy

On u:count. of the very fort.unate cmhination of aenaiti.e,...
~nd lli~plidtv, ita efrect on the IIrt ""'a iTT1lldiat.e. The a~llfy1nt;

I'l'lI re nlldl' oonible trnnl-ocell.nic alr;na:inr;. The lelr-heu-rodyne
fE'Ature ront.ri '\lttld ".ry lar~ely to t.he chllr1£8 fron spark to continuoul
,",ve SY1lUlna. The ~ner.. tint fe.tur. ht.s been resoonaible for the
devdlopoent. of carrier w..."e cr ~red nireleas ai~~lin~. And this
nrc,.re.. c~n be attribJted, not to IInr caref'ltlly preconcei"tld Ideaa.
tul to the veralltile propertlea of the rer,enerative circuit lind the
lurk thflt. lc~ to ita dillCo""ry.

(THE ElLCTRIC JClTR''')

!hI' rellion for the increa,e in .i~al atrenr;th obtained whf'n the tele­
ehone rfleeiverl in the liaple au~ion eircuit are &hunted by. condena.r •
re"'\ll1ned unknown tor a l'lU::'iber or years. '!'he exph..nat.ion 11 Ln intera

.stinr. one--the ordinary audion circuit ia not ~ neutral device .s
rer,ll.rdl rellct1~n between thf' olate .nd grid circuita. There la a
rell.ction whirh i$ in the oPpolite lense t.o thr rrgenerati"e reaction;
t.hat ill, the pl~te circuit roba the «rId circ~it. of ene:~·, Thia is
bec"ule I:!' the cao'lcity r.actance or the tehphone rece.··ers, iThen
tht, \a ~ecre.sed by II parallel conden.er the £ir.nal at.rength increaae••

rhen the P'Mpliric~tion Ls inere"led heyoof II certain ll~t t~

svatrn pauefl into the oacillatln~ Itate and ~neTP't.es. In rt.dlo circuits,
hith-frequency currenh •• In thla atate it 1& applicable to the u.a or
any tenera~r. and becau.e or ita siaplicit.y end reliAbility it is par­
ticularly :applicable to the heterodyne recehinr; .yatea. By fer the
~st inlereatint ~pp11catlon ia thl'lt of the "Ielf-heterodyne" in which
t.he III~ circuit and tube p..fora alnult8naoualy the functions of
r.enerator of t.he local frequency, IIQpIlfier of the incom1n~ hl~ fre­
queney ttnd retUfier of the beat current to Dr'Oduee curren.ts of audible
frequency in the telephones, At the IL.,e Une p.int; the ineu.ae in
lelecti.ity inherent. in re~nernti.e IIQpllfieation. All these opera­
tiona ro on air".Jltaneoualy in the .''"tII aystel'l Y'lth a sin~le tube and out
or it. 1\11 COMa a aip'al 5000 tinea a. Itron, .s the ai~l ,.i.en by •
11noifl lIut'ion cIrcuit _1t.h a chopper, and far leas $ubjeet to the dll­
t.ur~inr influence of ltatic and int.erff'rin~ ,1""8la,,

." ..

rithout considerin,; the actual ~ehanlln nr the ~per.tl~n ~f

t'le Iyst.f!n lel UI c:ensider the phyaielll rllGHlt.r ecctnplhhed in
pnctlce. Crn.idflr fir.t the ruulta in tM ncn""'llelllP.tt~ fllah.
Mellrllrenenla rf the at,;nal enerfJ In the teleohq~ r.cehera shaw that
.n 1I1Pl1rleatt.{'n ",r !'rr", 100 to" lac:x. r.sulta "T(n the rer-:ener.U....
"cttrn, t.he ... lI1ue dependin~ "'n t.h. strel'll.t.h t f thf' iner"'inr. Ilr,nala,
t~ ,;renter IInollficlltltn beln~ ...btained C'n the \"!Iker airnala. Iy
re'~8tn (r 0.6 Nlture tf the nr.apllflcat.i<n, ..mlrh is <f the ne,:ntlv.
relhtftnce tyP"!, the nlectivit.y cr the ayat.en is ~eatly increased,
thl' ~...In in I!elec~i"lty b(occnil\f. ~re Dr'rrunced the lCU'IIr the dllnpi~

r the inc~ln" wn"e. Thre. ~l.tinct c~rati( na ftre therefLre carried
n 11l'IUltl'I""lualy 11'1 the ncn- acil1.Unr. ltate. I_the hlr.h frequency

curr~nts 'Te rer.ener.tl"ely ~pllrted; 2-·t.he aelecti"itv ~r the .ya~

il Increaled; 3-athe ~pliried hi~~-rreqqency currenta lire reotiried
!lnd cltnvert.l!d into currents or telephonic frequency.

The attention or radio --nrineerl :188 rlluntlv been
pouibUit·, or ut.Uitinr a qUl\rh or:,rte.l !'ti a suooArd
t.he conloq"'!:nt. developl:'lent of ~ qu.rte cr'/atal ''''TII''lIIUr.

By Ueut. J. T. rUfate,rC

6. RESE,e.,nl:H

h.l hi re,;udt the accuracy in t.he detel""'ti"""Uon of ....'"l
l"nl':t~a obt"'inAMtl with s\lrh t. device, it is esUTV.tet' t.Vit the \~"~e

l(nct~a 1"·' be drtenined t.o' it.~in ten '"'leUU'S in brentv thoua"~'

k further st.udy of the6e Dh~n~na il bein, ~~de. soce
the out.rt~nC1nr. 'll"ohlena beinl'" the I'oll.o'lf'!.I'lf;:

3, In exoerinentAl l'Ioparatus in uae fit the :r e.ent tiN! a
,-.p.11 quart!. crvatnl is llupooM.ed in aurh II. ""y that it 111 free to
"tbrate about the ohat on '-bich It 11 nour.t.ed, l!:Uch pi.ot t.eln,. lbeed
-here ~ no<'e occuu in the I'Ill.tural vibrllticn or the cr~at'll. ~n the
("""at"l is ""lOUnted 1n thia '-ray it. hi connected l!.crou the ter-dn~1t; of

ndenler 11'1 a receivin~ aet. ~nd the c.ofcity or luch condenser ia
1ed until the recehin~ tiet iii tuned to t.hll.t of Ea:le ~eneratt.nr aet..

The crvGtd ....ill then be aet into longitudInal v1br!\t.t'ln, oro"ide~ the
frequency iapoaed on the receiving set 111 t.he all."1II ll.!I the ne.tur ... l
frequency or vibr~ticn of the crystal. Tho nalntenance or Euch vibrat,icn
'tll conauoc II ce:obin anount of enery.y ur. there ""ill t'>e • l:-CD 11'1 tM
~e!'lectt.On of t.he P;llh'll.nOCleter for-dnr oart. of the rece1'\"1rt( circoJ!.t,.
I~ the natunl freouencv of' the a"nltal is knOf:n U!e rrecucr.c:· o!' U:e
tODCsed -mve \e establi~hed. The ns.turel f'rec;,'Jenry of c c:-"st<l it rd,r­
tns.lly deter:1im'd bv puttinr the crystal in tl. cIrcuit. a6 dercrib4>~ above
"'I'ld det.ernininl" \'i th ll. atando.rd "rl.venetllr the Vl\vr ler:;th e.t. ~·hlc!". the
eh!\.n!e tn f'1h'!\n():"\lfltcr deflection C:Ccurl. J..fter deterninlnr H.e r.!l".ur.l
trecuencvof e crystal, the crvlt,el itullf ~~.v l'e .lfed ""I '1'1 ~r.c~!.c"'t.or

'}I' ~u('h frequenry. It i6 hawe.er, neceu,.ry t.o hrve s. n~~r of' cr"rr;t:lle
!lnil'll:: a definite renre of natural rrecuenciea in order to u=:(. r;d-, !I.

devIce .a P'. '''''C'''leter. Thil 1s true bec.usc of ti~ ::'f1Ct. t.!':.Pt. cne C:-"6 ...
..,av be uae~ lnlv t.!) det.er.'line the -.e"e lenr:.th t.e _hid. it. iF nr t.UriJ Iv
reton.nl.

1,
,.. tracted to t.he
"r frflournoy ~ rwI

(I.) T!le ut.ilital1on or It. ~u!l.rtt cr,,.t.-'11 loS .. -.eM.. of de1.er-
-(ninp;: freGuency is baaed on tho ...ell b'w:J'I-rn "Viet.o-fleet.ric :"~f"ct." ·lll.ch
ia disol~yed in such a or:vs~l. ~en n ~chPnic~l stress i' i1~o«ed upoB
'I outU'tz cryatlll Alonr one of itl :u:e., en elfctricd strrin !s prolueu
in 1\ direction peroendieulnr to such lLXia, the 1'1rnl vlC!e cr n.e draln
deoendinf upon the :YFnit.ude of stre.. to '-hich tM cr-vau.l h ,'Ibjeeted.
The converse or this i, also true, thAt i', if ~ crv,~l il subjeeted to
"~ .. lectrlcal stre811 I" -ecr~nic'l.l atr!!.in "ill fOred·lcedir. • dtr.. rli"'n
:)IIroelK'lcubr to th~t In vhich the elec;tric!\.l st.f'eu is ~irerle"'. It h
'~ia ch~racteriltic, OOI[es£ed by qucrtc cryst~ll, '-hich eneble. ~~ir

'Itllhation "l.S 1\ at"l.nd:ud or freQuency.



c.) Thf' daternlnation ot Ute alMlificA'I~e of ~ertll.in properth.
ot q~&rt~ e~ystal as regards their natural frequencies.

6. In general the use of quar\~ cryat.ale 5.S su n:,f_rdl' of frequen-
cics hilS b.co~e quite pouible. llnd 'If1th a little 1':atter url(}erfl'UndinJ: of
thE i:'lherent phenOr.Hlna thia poasi billty "'111 be greav.ly ~n!18nced.

FIRE AXIS IlISTllLLATIOlI AND IlAIll'IENAtiCE rlTHI!I T_~_P_IY.I~I~!!

(TaMiliarity ~ith "Si~l Co~niclltlonl tor All Arms n 1s 8aa~d)

I. In the dlvl.10n durin" an ndvnnce, t.he efficiency of ~ire

- cOl'l.,unlcations !lM the econolllY of ."fire and labor de'"\!l.nd 8. sYllte~ of instal­
\ ...-tlon and oaintlln1l,nce by uhich Ole l!lIUtil"lUO use My be obb.lned freo ea.h
'r.~ !~!d befo~e it Is diacarded or selvaged.

To date the exietence of harmoni~s hAS not ,been ,atiefaotorily

Conlltruc\ion !~thOds -nthin the Divbiotl---------

fro~ the Itendpoint ot nsintenllnce the line nu,st be kept in
and an up-to.date record of it must be ~vail~ble to each sir,na
to Hhor.l it is, or l'VLy sOl'\e day be, of intere6t.

deternlned.

3.
rep" ir ,
officer

.. , The universlll denand for the telephone, thl!! tntr('d'Jcticn cf the
telf'phon~ interli!'l"t aDp!lra~UI into :-,odern ,..ertan" "l:ld th,. j:'Cor !-e:."vice
aff<,)rde~ by ~r(,\J:~d{Od cireu1.t.& have ..ro'JJ.!lde ot.l:lp:ct" 1!:.a1..io:Lic ci;-cut",. O"Ier
t"'"i,;ta-:l. o1\\r :ri.re the lltardllrd eonstruction for c.'.v:'.1il'i'la:. t:'t\0Pfl 1J'Jring
;Ln '\d'Vll.nce. iIIisted pair f1.eld ..,ire ("ire typq "-4.·n~·it't e"~~ r.(\.,~w:tel'

\.,.,..... !;".... oJ:' tun .. i.801 ;-:tirell, 12 llliia in dienete". t"N'iliud abcmt one copper
~1.r8. 28 "'\i15 1n dt~ete", and co~ere4 with rubber in~ul~\~~n ll~ cotton
.... . ,I ...ei.!,"lu IflC· ~ba. to the circuit l:I.ile. It. high t'!l~ii.e 5t:.en~t,h l:!.akea

l..o:l.e91. for IIlVtnr, !'rOl'l a "'fire cart or froel fln ilhP':"C·14.b~~ r"lel. n')·.jr.t'Od on
" :'.or t.ruck, trloi ler or hOl'sed;-e.'.n vahicl'!. A. li1-o"l.tl'l! "'!.r,;, t'rh~d piotr

co' •. H,t (... \re '.yoe "1-"4.) with eaeh conc.'.uct.or Jude o~ t-:1!~':l s,v"lel ,lires 1M.
.. ~ 'trt.l.'te ·rire,. 131:\ils in di~eu!r. t.'ieted arcur,1 (n! ~"~n'!.e ~re 14

".i I \r. IE.aneter, and coveTed 'r\".h rubber In{,u\e.tl..o~ ~r.·l ')·'1'Il.~:rin~t\ c.,t~on
b,,~d >lfe\r..h~ H..I:. lbr., to the eire'lit llI:1.1e. 1"c. ill t:lor~ l>u:"'..."clfJ hr eon.
p; .... ·:et.:.c:"l w~,ere th\! "lire ~{,t be 'brcuq."c. fOTT.l!o.rd by sl.r....-."h~l1 ..... 1 ,...
"r,d ..ithout the aid of ll.nit!l.1.I.:' or Cl.'lt,or 6r"":I1'\ "c.T,>nll'!lor"c.8tian •. "tr.e ~"c.\o"t

2, From the standpoint of installation this ~eanll that ench line
"".!t hP ISO Dhysic~ll ... eonlStructed that it ..-.ill bE' protected froo dnt:\8.{;e,
='u~ed by eithe~ the ene~y or friendly forcea, a& wcll as tiDe and eondi­
t.;..·.ll' •.,ill pert:lit. It rollS t t:e properly tagged for ijentification and
f' '.;,ped ror test and supervisior.. The rout.e ;,f the is.na r:\Ullt be Ie choeen
~.• Jt, all 8. circuit its ullefulneu will not terninate rith its first anitn­
"'\'.1t. I!' 10cllteC\...:ith en eye to rutura needs, c:l.~", dreuits 0:- pfl.:"h< cf
t", .' l:1y ~~ r~aS"'lI;ned e.nt! used during each ISuecenive step of the advance,
-'ntll the lir.es C!i.n be rebuilt in a ...ore pernllnent l:\1Jnner durin,. a period of
st'lili 11 tation or "back area" conditiona.

• Fl"Orl the dab llvailillbl. no definite relllltiO:l.llhip hI!! bee"I: 'Jnd to exist. b6t.'i1een t.he she of t.he crystfl.l Dnd ita n3tu:""l perlod. of
-/l.:lr"UOn or b~t"'een the relative directiCln of the lOlll;itudinal gel"metrio
, .. i~ of crystal u used in this set lI.r,d its optical ads. Tt.e nodulul of
f i ..a:.ticity cf the crYlul Clf ~O\lr:;e hat a definite alglliflcenee.

!b) 1.1t< detact.iC'n of the exietenoe flf harmonlce fer .. «tven
~r"sbl so al! to pemit the utiliution of a sin,.le cryahl s. a abndarli
fo. aeveral different wave lengths •

7. The Droper placing of a line alonl; Ole rond 1& a Mtter cf
exoerience and eor.r.mon sense. As is ~ll known c tvisted pair uhieh is
allQ_ed to lie.on or scroas a well traveled road roill ~evelop trouble in a
few llIir_utea, The great amount of traffic ...hich h to .be found en e.nd near
'!l lllain ...uial rOl'd durinr; a drive oakea it inperlltive that wires l!lUlIt be
laid well a~ay froe this road or else lifted up 50 as to clear vehiclea.

a, EXI'eriences with enmy ahell fire hhve' 8150 shO'lTl the necenity
of ..voidin~ nain r~ds and inportant road junctions, . The esta~lis~ent.ot.
'\lterr.1.te routes and the spreading flpart of circuits Ul i'e~u,e the hab1.lLt.y
of havin~ all channels destroyed ~ one ahell have c_~rie to be general
practice.

9. Cables rro~ obaervation balloona ~ich are being towed while
in the air are the enemies of overhead cross-overs and the tanKS with their
tendency to leave the re~lar roads and molest wir~ cQ~nicationswhich
have been laid acrose the open field nust. be .reckoned with by the signal
officer. He ~ll do .ell to faoiliari~e hi~elr with ~he intentiona of
these units end learn the routes over ~hich they expect t~ advance.

10. M, conditiOn! of stabilization occur e.nd continue; the wire
•. t ot a unit is UMu1l11y developed frOr:!. its oriJ!.,in3.1 instf,llation ta:":..0:: peraanent and lutinb one. 'the hastily 18i~ fi~ld l'l'iTe lines ue

~ted ~ere necessary and according to the ~etree of stabili~atton, the
Olling methods of construction are adopted 1.n the fOr'l'll.rn areu:

On short sukel
In special fr\re trenchea
In conmunication tre"ch~1

In buTied'cable trenche••

, 1
wire, howe..-er ~ 106ee :'n tal!:in,; range where it gains in portabi li ty, IIince
t~e limit of good transoission with field telephor~a )a troo 7 to 9 ~ile5
.a compared with 12 to 15 ~lea for the tnlsted field wire. The expedient
~r convertin~ an isolated circuit ~ich has becooe extended beyond these
limit. into a ground return circuit results in a doubling or even trlplin~
of the affective range of tr.n.~.lion. In this case both aides of the
~~ir are used .a a lingla oetallie path. A non~.tranded c~pperwclad .~.l

'.ted pair; known-•• "OUtside Di.trihutin~ 17_2" ~s used in gre&~- quanli­
,. durin~ thf! r'orld-f1ar by A"'Ulrioen aignalnen, and \1111 in 11.11 probability

~ A~.in·u.ed in an1 l«rga future operations, beeause or its extensive panu­
!~eture tor cOONrcial use", In IIpite of itll lcmer trndle IItrenr.th lind
,reater .ei,~l, this ~~re was populAr with Corner eon~reial lineoen because
splices could be nade more entily than with the stranded field or outpost
tytl8l1. .

.5; UUl!IC!trOl.ls-eonneotora: and knots have bef'n t.r:ied 1"it-h the IItranted
"ire linee the sprln&ineae of the IIteel ..nres ·/i:l.l . ~, f!er~ to 0:' A. cnt.1a­
fRctory ~'elltern Union" eplice .. The !lIO-et. satisfc.etory of t.h£'r;e flpliee5 11
~9de by atrippinR ~he end. for about 2 inch~s and Lyin~ th~~e bare ends in &
equare knot. This knO~ should then be eel~ed with II pie~e of loft copper
wire, f18 or ~9 about 6 inoha. long, and then cov~red "ith ~bber and
friotion tape. Splices 1n a, twisted pair should of eourGe be st8pdf,ered.
Thla splice hRe t.he ndvantage 'of being sottl~ eh~r:h to ~o nently on a . ,
reel and. oftera no loop 'l'lh1ch ..-i11 catch on proj~~tl"nll or entan,.le men or
herse'.4 It.:tenllile .trength is nearly that of t~~ ~~~e •. lben circumstan~
oes der;and the oaission ot the aoft copper wi"re :rr"'PRi~&. "then yeat care
mJst be taken to oake a tlght'kMt and \1I'ao it ll"e.curelY,'?I"it.h the tape,
rec,"ulle of Ule. springy character ot the steel atrar/ode ••

6. Etfort is being ~de to develop a auitRbie.extra liF~t twisted
pair. !hia wire uill be desi~ed to ceet the neej~ ~~'coabet battalions
"lid sh~uld weigh not !:lOre than the "cable leger'" ~~ ,:";'onch ~U\ufacturo which
is fal!liliar to sign9.1men who urved in France. :::t,Il'u;'_'lcl have tu!'ficiently

1 trans~iasion qual1tles to peroit. conver6at'..t,. I.:? to three l:!lllell ar.d
ld h~ve sufficient inaulntion t.o nithst~nd Ral~~~~ weather conditione

! ... several hour.. '
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16. Instrul"t.ioM anc' orden ror Ule uchnieA1 and tAct.ical .ppH.
........ or .i"l"lll eOl'T'l\lnie",Ut-nll Ire ~hcu ..e' ~n "l"1fJ\81 Ccr-;Ul"iC_UON for
.J u," It will not be nee....rY at thh tiM to,;o into the detAil.
0" ...4 phn 0" alr.naI eO'::'l"'lUnieaUon., or tho•• oaragtpha in the fi.l~ ordeT
'hich apply to .imal troop. Iln~ axe. of 8iQ1a1 c0l"nJn1cationa.

IT. In the ooerlltion. o"~er ot the lil;l'Illl unit. hOll'8'Yer. 11 tClUt'd
"18 ~_n. by t-lIith coordination of our technical d.taUa 11 ueured ~
l~rt or the order rererrin~ to vire cOMnUniclI.tiona il uaually ttven v.rb~lly

~v the ai~al officer to hi. chief. of con.truction and operation and to
',he Ii'-:Ml ofnul", of lubordinate unit.,. ~'hen tiM ant circumlt.ancu
")lIMlit. II. conference 11 CN. led, ainu in thia conference -:w.ny .mil detaila
:l8y be arrll.nl;ed between the vllriO\la offlcerB. Prior to the conterer.ee. the
,l",d of ricer or the unit hal Mde II. atuty of the dwaUon frca the field
orden, the Mp, and if poasible II. reconnah,ence. Ik~) Le ob1i~d to r.:aln
hh kl\O\l'led~. or IIICtU.!l.l conditiona or the terr~in frOO'L tl-.e fubor~ira tea
··!Ien they report. tor the conterer.c••

18. AhhOur't\ hla ordera ""lay be verb&l. yet the:' ..... 11 ir.vllrhbly be
lupplr-tented by lluch IlUI.p. and diapaaa .. 'Ifill enD tt>e=. '· ... 11". T_o type.
of ~pa or .ketches are de.'tned for thi••nd copl.a o~ 'n~~ s~ould be
t"iatribut.ed OJ' else the officeI'I penli tted to M):e the'.r ~~•.=iea fico the
orl~nal. One of thele h tt. Line Route ·!!ftp. (ri,;. ~I' -~hh!!lftp It;cwa
the f)eov.phie d1alJO.ltion or the ...riOOl helfdquarters -.~rl·e':! upon a '!!Ii B­
ury CIIlfl of lui table SCAle. It o.1ao Ih:l1ra \he bel of the uni1.1 cor.cerRl!d
the £eog.phlc routin, of the lifW's ed.tin; l'I.r.i propolled. ~r.t the 10C!!-Ucr:
of lueh teat atallon... the unit sip;nal o~ricer c!ee-N .c....h.ble to
Ol"f' 'be, The n\r!lbel" of circuits alonE!; ych route it; ahoorn by II flr,ure on
ttl. .1. The otJ\er 11 the Circuit~. (fir.. 3). Thhi is • comentioMl
or .cneMtlc .k.tch Ihc.t.nl\'tF.e1'ndi~duFfl.::i:'C·:';'·,3 ":11 t.~eir emnectioNl
"t uch teat,·.,!--tion and nritchboerd ..tr~rM"

,.' '"
19:. To .nil! eon."urion U. dlYhl.onal ~s ir r.r.11r.Arilv divided

illto ~~~pbiC .ecllons. A Ilec\,j.on 1a of I:ueh le~h tl.d. : t can be
u.if1let'l a .. a tut for a eonalruetloP'party with :t vi .... to t..1ul 63.r'.e Illrty
r_lain!: ift'''~har~ of Mint.nonc. ot·their nellon. J,. nction bepnl an:!
~minatea Inth. a ,nitchboard tr!lr'le or test r;tAtion. Eeetto", are mlll.Dered
'7Qn rear to tront in aerial order. "Section Zero". nSection One.... etc.
Th. cireui ta wi thin ••ch ,.ction will bear r.ur:::~e:'a. the hundredl5 corre.pond­
in~ to that lection, VUI the circuit 1n Sectlon Tro -.:':rh1 ~ ,!'t"en II.

circuit nunber -'b. 2Q§: .nd the lane cL,cuit CO~ti~i~~ ~. :t~ i:n Three,
"110.309", and .0 on. By ..an. of UMI.e ci:-cuit l"'.J::l;"~':' ... : ..v:·e~rtl can
easily be l'\~de by each chief or conatructlo~ D:rt, t::' >:'"'; •.•• -;~.,~ ",vty...-it
referrnce to conpletion of II. line. an~ nainten~~c~ WC·:. :' r c':-cuit,
are properly taged thia ..aignDent or ~btl'fi -.riJ.~ ~ ... r "l..tt·:,~': aid to
the linemen i:1. .eeldng and retl)rtin~ trouble.

20. TH.T tTf.TIOl:S are ltationa placed r.1.o· •.~ 0 :: •• '':,,,

r.a.orpose of mIIldnt line teste..nt III1.Ich C-rOIlS ~o:-.r:." .•.. 1. ,'::cr(~ ct'

;;eceup.ry, The.e stationll effect the tel!lporllry T·~~·~'-'· '.ro'!' 1"1
erst' or failure or one or nore circuits. Such st. ~i :.': '.1.0' • h et
r .•., .. ~'hich eT.DBndr; into" cros. connectln~ rrane ... ; :i,J '~·Ar\.t;- co:m

tcation or "rrort orhen • tlctical central I::O\':r ;,: .1-' '; -\·p;'l5 the
_..• ,In. Test 6t'\tions are 10Clltl:ld not only at ,~ ... e,'; (': ~ ):0.. i"ul

':! other pointll fll are deened adv1l!able trl t\-~ r' .. :' c.~ .:C'.:t·uctinr.:
":. "'!'Ie}. tUC:l I\dditional point. nirht be d~'cT"-::,-, ~,;_:Jo; 1""; ·'Jr_~e to
"\~'! o"uible lind ~robab1e availability :18 :,\'~:' C .,--;;:;"'.!. T=",!U c.r their

"",,,,,-1." 'l'l'ith reference to plItchln~ throu,...'l. of d::lNl.('ed clrcuIts.

_ ,It _

11. The !"lAtter ot line conatrueUon lies v!thin the ICOpe or anotM>t
'r- e~ntc.t1on ob.r"l"lhJet ··ni.eh ..,ill deal p"rticuhlrlr ·rtth that. aub.iftt:t,
ntion or th~ aethodll .~P!oye~ is nad. here in order t~ le,d up te the

I .tieal and terhnie"l ph.lea of the wire axil proble~.

Telephone Service in the Dhhion

12. The cornand tela phone Iyat.el!!o withJ.n the divif'ion l!\O.y be conaid ..
l:llld in s.ner~l by the .i~II.I perlrnnel II: « ftean. by which e.ch ro~nter

"'I.d hie .tarf oily tfl11c to ,uperl.or. ~uhor~inat•• ,upportin,., and adjllcent
r~~derl nnd their fitaff.. The lyBteo extendl down to ant i~r1ut"i~

~ttfllionl. Switchboardl st each h.~dquarterl h.. nd1e 10c~1 tr~t'"ir bet.....n
til!' varioul ortire:;, a.nd :.1&e .,·itch calli o~r trunlo:fi to tiK' roo;rds or
other unit •• Special boardll, .uch v; ftt rOnl£..rd c~nic.ticn .::enterl, not
at II hrlldqu,\rtt'rs. serve "I trunk ....itch.'.nr; pointa. Qt:wr "'e,"le" is
c!f'"ar'lded in l'.rl~ition te the locals lind trunlul I'I.Nlvl' outlinec'. :. inlen!uv:e
o!' the l'/ste:-l necelllitAtu !l loed to the ··n.rf' chht at ell"h !'O(,r(. The
nef,I," c"nur "lnd the rlldio stlltion are entitled to tervic.. ·~.... f'~l­
tienl ~il1 ppr~t. The oba.TYII.tion poat or po.tl pert~ nlnr to thf' head­
C\l'\rterl .,;ust Ul!\.IAlly be connected before the l'leadq\.WIrterll tcrlnl ttl
"..i'lctlon at th>lt ps.rticu1ar 10cll11ty. Such POllt. Ilre ort~:'l "I" ... dhbnee
fro~ t!le ,-.ttehbo:trd. Thfl fipecl'll needs 'tor continuoua "rr'lce in the
Artillary between t.he Obfier'gen. the battalionl. the bl\t1.,,-t.·l', ,nd, 1n
,~ eallea. the In~i'9idulll ~s. have r)'gen rifie to a 'recl~l 6ysten known
III the Artillery 8att!l.llon fire...control Sytlf't:I. This systen i. cl.htlnct
troo the raT"l8nd ayat,," hit '!"here thf' two overlap the ,:.nil (.~I:ncie. are
IU'uIIlly e!!lp10yec! ror 1:oth ayltenl.

13. The "reatest probleal f'cr thf' fii.""nAl perllonnel • riae .-hen tt.
,'Ivi.ion llt!vancea. tllch headquflrters r:lo"e6 for-erd '!nel in l'U'I'"inr elenard'

re·· 10c,1 irtEtall~lion, al ~ll oa an unint€rru~ted tnml: £lr·/ice. Trunk.
'('h have been flO 10Cllted a, te paSI throud'l, or r\fl!or th.. n6~ eOlll:"lllnd
'., need not be dlllCllrded but ~y be ulilired ~1·.hO'I·. !,'•. T~h h

c..... l~l\.1ltration e!' the fact, set rorth in Parllr::r"oh 2. t.":.;>~ iiMI lIhNld
1. " locatpd th~t the circuits or plrt or the~ ~.y be rea.fl,~ed and ~e~

bldn, each step, of tJ\e advance.

IIi. The route of "dvence of e cot:'"\(',OC ptost h desi "ne.t.~ J "'1" its
"u\3 o~ Ilrn<o.l cO-"'IUniclltiona." tach fiuccesroi"1c loe.tion o::!' ,.' ...."r.!!
POEt c"'. not definitely be located _t the begi...ni.nJ:: or e.n Ci~J:-:; I.:":'
the rOIJt.r "r selvan.::e he known to the l!Iirn'\\ of:·icer. ~e ':'\:'1 fl' . ~ ~" ha
pJ:trntS h~3 lirf>6 to-ard the front. Furt~er thAn th~5. ~t:e ~...:" _-~.... ~
er ~he li~s of enrh .ubordin~te unit fiho~ld be 60 c'~ r .. : ~~ .~•. , ~y

t-uild into lhe Ct'neral SChEMe er their .upflricr urd.t.. 'jn:'~ · ..n '1 06(1
roor"intltion tel:f!en sil'nt.l orricerll or loll units in t.I'e div~~iofl.

15. 'ihh "orkl OlIt .-ithin the dil·taion in tho! f.)llJ.,1","" .. y: Thll
J\'·hio" sim'l~ ofPicflr l\d't"&ncel hill lin"s to th,. "'f'.,-,-':-.' .. ' .,. ~:,. :!'l..v1"­
~~1."1 "\"(l.'. 't•. -ill eS'llb}ish II forr-arc' cO"'\"'IJ.niclll,.':" :t' .. : ..··v'\;.;
-':ant in tile vlrinit... of the bril.fl.de£ in CRse th,.y .Ie f'1;> ,.. .. ,:. ~tI" , e t~ ... t
'o'l.t lS fI. ,;prtl":' frO::l ?'hich to dve dl\·ision-to-t"ir"i.l·. (1 ... '::I-\ .••.,l ....~~-

,.".. Hr"'~", In ronlenpl"tinc; O\n A(V'Inee he ,'i~l r"";"l.I'!~f "1''''' fct··~.r(l

.1 r',~ his '1Xlll l.a tar as prllctl.~'1ble. nnd often to IIr.ol:lt.r fc.r "10 r,,~....u...­
lc' '\on :"n·.r'\~ in t~ '/lcini~y of the rorl.l'.cntr.. In ·v.rl· .~.. :' th< <\xir;

'hI' "ivi .. ion eo\nci.dea fro' ti1"le 'e U"'le '\Ii.'.h th... t ~ •. ,:.~ 'r t:-.. ot!,",,,!'
;-'-V "I"ll·..~r. 'tnis p"r~it! furt\-,er COCltl(,rllt.'Con ill·" • ':-ic 'i'l!' C'J't1

'I '~'!I .,,"ec~:t.ure of "itl' "\:\o' labo~. :'t~ rel-ll..n , '''~'\ the ';rlr.l'.de
.:., itJ r·,.l.-....n ..f i6 6ill\11&:, to e,'It. o-ltllr.pd a "'fl bt' e~n tl',e 4ivl.ficr.

:.t1 its bfl~"c!"'.
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26, The chief of tlte '2rt...· shou1t ';'I1~"'YS be fUrnished .,,\I.h ~ lir.e
(l"'lle nso nnd ~ circuit diar;rr.., 0:-- such f-xtr!l.ctS as Hill hl' nec(,fi!f,r~ 'I) hin

~w worK, The line route ~D does ~o~ i~ &nv ri~~ hi" so.&S to ~~e~£r.t
,r. slirht. de,,·iat.ions for the pllr')OlIe of l!e.::urinf: orotectlon for the

~rsonf'.,l or the line.

21. The location of tellt. poil:t, is usually left to the discret.ion
#' the rhief of this construction prrty, Sir.Cll rapic' location of tro... ble and

o 00'/ of hi6 tlBn ore his personal fesponsibilit.y. III construetlnf, lin
• ~~relv ne_ netlon the party will l"t!lrt by placin,; II t.elt. frlol:le ar,~ leav­
:: t lhe- t.elt. p... rt.y i~ chaq~e. ..t, the en" 0" t.he :;ecllcn. if roo test. Su.tlon
',"'s already been estAblished, Another fra.,c will be inst.allec. J.s ~ccn as
I'e drcuits heve been le~t.ed t.hrourh, the .. hiel" of t.he plr~:f 'Wi 11 ~fV'ed-
1 telv recort. to the 5i~nal of ricer f his,urnt. tr.e rctlpletlon of hl~ tas"

.d t. r.uobers of the clrcuit.s. He ·...ill \n ret\ool rll ...o:ne .. rd"ri!: f ... r t.ht:
nnnecHor-1 erd as!'irrw.,ents of t.hese cirNit.s if sllth heve not alreacy ~en

~e verbally or indicated in 3 circuit. di~fran.

Operatl.nl" Letail

28. E~ch operBt.in~ det.~il, wtett,er t~ey represent. t6ctic&1 ~~~c!.~

ouarters &~itchboard or a for~ard CO~Jn\c.~ion ~enter. are fO e~u\p~~

tl,et t.hey can either Ml\]re t.r.e oririn"l in(;t-.l16tlor o!' " f("!;.~.e to&rd . tt.h
t<r.,in&l r:t.rips for the inconinr lire or er.lnrre '11.(\ ex:tenrl the rr:;.ne_of;
t .. t slt\tion f,0 '\S to take e8reo~ their circ1~jtf, fran locn.l p.,ones. u:tr.
rr~ne boards are at:!ded above or belo... 'lh.. oririr,nl to...rd ut,eneve~ r.tc.~Ullrv.

29. ~en ~ centrAl is i"lst.allec, 1.he .krin'ic1.ion of t~.e cors'lruc"
oersonnel ter.,in~tea wit.h t.he inco.,in~ t.runk lines. ~c.l ohores otc!.

... it.t are ina'l"Ued and .,... intainet:! by tl.P ooen.t.tnt O~'lll\l.

:50. The ...-ire chie!' of ench a..,itc~'''''otl.rd tho'JIll; ?Dla6!' suc~

tiona of the Plan of ~irn'l C~Jn~c~1.il)n~ ~~ rel~t.e.to tt'lep~one code,
DOl" nnd n circuit din~r'l'"l inrludint: all "irrdt~ r\t.......~n h\fi ovt of t.he
~~~~~r. The .·'\1.c"'-board "'-1st. be furn\!hec 'nt.~."1 "oc~.l ~irectory, teleohone
C~de "nd '\ Traff\c Il1A!r!\C1. The TP•.,fFlC 1 I: Glt.i..!1 (n~. 51) h II Ict.e"'l.!-tic
fho inr 5 'itchin~ points by their tod.. n)'""Ies . n" the nun ~·r of chu:reh

t~t een then.

.21. fest. tt.atl0rl..S "re 'uanl1y ~~::t."n 'tv t.he r..,e ~!' t.hf' tOTr' l"r
·-'ht't. ~t rct' 'th~ t"-t-e 0" cle-r-:",as A tct:!e na.,e .-1\;>" b~ ri"'en ;'I tl'!t

,t· ~.~: ~r"Y\rlec: turt: cot!- n·'-.e is kn:JT'lt t.rrourhout. the urn'll con"'rnd.
"'ni. C'Ode n'\~ ~I'si.f'7I.te. II reor-rachic pl:1lr1. am' not. the det"lch"ent 'Not:rh
• ,,-lee. or .,,\int.atn. t."'-e Ina 11at.to:.• :''t'"('t"\. test stAlton ill ","rked I it.h ...
~i ..r,,: C,;--r "l~l= to helD rcurlet'.!" 1 .._-1 l't' .... r.ce Drt\(':," !":--o., t!>ct!cll.l hes.d·
'nrtl!'rl ~') f'uvi \t. ~f" oricir."\! 'fst"ll!ft.lC'n Ilt '\ tf"st 6tation ccnsirtf

0" a !'r"l-fO rO:lrd '0 which \& ··t.c.,....· Ol,e r -.0:-" ter-ltl'al stnpll, 7'J:Jft 71:­
r', 'I1Jnr ItS rirht. ~"nd erlre. '::h" II'l1.r" r·I!t. be J!" surh e !i ze ar to

ccO"'.,:;oc:!<tt,· the l'nttc\p1.ted n'Jnber f Ct: '.iu:. Circuits undpr "O~ftruct.ion

:e torcuf"l in~ bind!nc postll on ~.,.. t(':-":',1.l ft.r\p '!cr:.~ fl.1I l"utpo!r,r cl:-.:uits
;~ ·rnti:-.-·tion of t!'le line a:-~ r.1" .' con,., cv'c .• t. 'not1":~r p',tr cf C~6 on
'~e !I/l-e s·rip. Conllections are -;H'( .(' "e test p~.or.£ by -Wll~f of cord!'
-'11.1. rl:D f'lste:'"led tel t!'lp bindu:f :est.<: (of t.1lt.- blo"", It.6 T\corr!'l ("(lnncc~

tiC'n Is I"r, 'hol clrc\lit. desi,!\I\t.ed"~ the Cont~olll:-ru~tf but. If U-.is
clrc"~t. is "\lso used fcr tr:l!"·i('. "lns·re:-;;--r:re",;-,:"->r:7-t.,) thrpe (".ort. r!I,r.r
o!':l~ C",lI;'n~ bell. In c."\se or ..nt.c~i1n~ trtrol'f;1 ;.e •. l.c.,ocr .. rily :--E'r:·
!irrull:- c.. rt!1in chAnnel6, Ju~oers !"cr nakjrr n..) ~e::tr"~ l"cnm:ction 're
inf.~rt('d 'l",:d t.he loops betlcen t~... lr:CCM1:, f.ml corn'!pcm"inr Ollt.J:OilLl
circuit IIr-: cut. I'\'t"I"Y.

22. t:'itchboArds "re ,"de '10 ·.·it.!; . orf hunered foot. c1..-1£ il""lntnr
~l':e line ter'ln'l18 to :t connector tlC'cJ,·. ":-on 'rrl-tl.1 of a (7"ttchto:-:-d fer
:'!'ll!~"l.:l"lt.ion nt. A point -nen. a tli't;t SUI.·t~~ "'xist.~, tre tuttcn:o"rdlr
r"'rr.,·:~('r "toloel: is ftllwr.ed t.e t.he ]('!"t rt-!~ cf l~e frn-.e loo"r~ "lr.{ ':r"~:l

:J-r, ctten!' ore onde wi t.h the ri r.,ht r :de l < "cre th" .'u.,rt r t ..hich r- ,,~ t,ptn
~ ... - '0 -f- e thrcuril circui ts ar( f· -,~"'£". _:Jt<;r tJ c' .t., ~ ~t'!:bclr~ " .• tep:!

~:'1C"'~ in ,.C'r}:-tnr.. order the t.e6t. st.ntion .!':'ty cOn1.inUl 1.0 l--eeo tl':".r t ..~t
• ;;-r :In '~e rontrol circuit. but. n"lJ,(' no rr;.lv to c',Ils unlest t'tr~ ... rho:--t
~~nl~ '1r. nven. Or<'in~rily t.ro\lbJ.£o in!"or~.'jtion is rcf~rrec' to thC''' I v t"le
:JC": ..,irp chic!' or chief otler'lt.or .

23. 1":"'n'he t'ic·~cr.l cefl'r':; ar:'ll -.0\'65 fonr.rd, the jU"';;"trs cr
·"r..... r't Cl)nn~l"t\on! bet"'Cp",: ri:--c'llt! nn :'1'." rir.ht "'-:tn~ side of the l'OfOrd
-," :'"~:JlncE''', t.he cross rr:,r"rtioll~ "·:--e cu'". ':"~", ~nd thl: tcr.,i.n'.l ~.rir3

'_:'"lrinl" t::l the s"it.c~"o1rc ~re t.h"r. rt:·ct"cd, Tho: frn"te t.hen revt:rt.s to
=.0.1 !,o:---e r st.nt'-lS tn~ nr.e 1.6 11 te~· _tl-til)r1. ~l"~n 'he neces!ity fc~ rt

'!f'. n1.t.tC''' in" pven bC'llit.y is P:1Si!:".l. >.he si,ml officpr of the unit
·-:er:-.e<! -1'/ "irect. that. t!'le 'lest. st',t.lcr. "6 r.t"'~~cn,'d. Corresp(HlCinl:
:i:rui.t6 arE' then snlicec throuch nr.C tnt: t.'6t. !'ra""\'! is ent.:rely ro:-no"ed.

31. A daily co~nicatiGr.s report is ,.de by t.he ritr~l of#'\cer or
ronco~.il.ioned offic.er of each unit. to hil 1.eC"'-nlCLl superior. l~~s reoort
's or~inarily telephoned but. where chanrel \n route or co.,olic~ d eh.~.a

tn c.lcuits ale rade, thi6 'l."eri:lal re ..ort. sr.cula hi ~""PP!.6~1It.~0 t.!y line
route n~p6 (or tracintl) and circuit c'lSrra.,S ~ent \~ b~ cour~er.

32. The daily reoort CO'l"erl' r ..dio. courier, 'rh.u"1, pif:eon u~

tlVTotechnic aervice5; supply, traffic, ir.terruotions, etc., 116 reB a, a
r~Dort on the wire syst.e"

Zb. '::,e chief or 'lh" c.on::.~.:-\t(,ti:lT' P'rtv is <t!Hirned 1\ lIec1.ion t.o
'llftS'lfUCt., eo!cin\.ain, or construo:.t .... nti·.\.·~l.l.: n.<• .,r:'f.r!.ple b·re

')l"e~ it that. \'. is '-est. 0 "ilo-: '" o'>rt.:-, 'to.., --in'.'.~'" 't-,f, c.ircu\t.:; ~irh
t --;£v h...-e ronstrlc1...d ,tv" to l!lF.e ..-....r:;o.. c.-:·c:" '11 >:If ''".'; ciro:tu\ ts tt.t....6en
\",,:"'rinn r.:eoU.. hi<:: ?Oi.n·s ...... f' •.).~ r,r,e;'>t.'·.• ·! '0· ~ ~c\·l.,!Ii!\t~f~.rc..
," 'I d ...en .ect~')n I.fcSn'l,[;e~, t.:.e!' t·~ ., r',y ·<!t~ .. • •. ('. '.~ this section 1'I",t.)'

,"4 -::lOVed for"ll\.rd by t.he I'!'..':! frfJi' -,'it·...••• • r.~ 't.s\.-t<o~ ,'). "~1.l.relv :"'l'
~.etlon to o!lifttlJin or t'? t.Of'.6trul"· M,(' "'l\..:·"\r.• ~>e·'.'ff ·'tIich ~........
becc~ co ,e.r'atively "quiet." IlUi t.'fr.t."- c.-t.r v • ....'!l OU!r·.t... ')nt perronl'!:l

:'or 3!l1I'1te~pnee.

t.... :l.f: f( t::'!'} !lrc int.er-c"l'lt .. ~.oints loc'lted olon. the "'us ~·tt.h

... .~,"'C' '.0 r"l~lldly 10cal1t\n~ ~.nd r'-p·.i·i.r~ lir.e trcuble. tThey fire I'C-"'­

.~!! !';'!lccd no ':lOrE' t.h-,n '" h ...1f...,il .. ·~o·.r'., •• '1. n te~t. noint U,ere lIre I!!

~~ ~!"l Yit~ l- telephone. lhe lnt.~~r e~n h€ bridg~d ~crOBI one of t.he
c!·:·-l::s ,:.. 'he U6t: of F'r1nkol clips. Teet .... inlS nrc dellirn9.tlld "T('st
F:":" .~, I ·'te!t. ?oint 5", etc. fro., r~&.r to frunt.. Th6 chicf of c"n­
st.·~:·'.'Jl'I '~:-k will 0:-- ~iMrily aUi[n 'l. serit:s of test. 161.t.t:rs to ("'ch
!t'"'•. ::I. ~'H;ervi!;ory personnel at inter·.ecH.te t.est pcint6 !'r.d teft
!:, .•_~o::~.~ ::,.bi.tuP.1ly keep t.~.eir test phor.e6 on the lowest. rlu.,ben.d c-irc'Ht,
:: H;'~~. ?"~.e:, circuit.!H "'lay be desirncted as the l"Ontrol cirruit.. In c'_se
th~f :trc'li~ tw.s bep.ft 'tuil!ned to traffic "1J'ly. they only tonll"'6r to r'_llf
'J!" tr.:ee s~.ort :oir.n.

Constroc\.ion - Pro~esr or lines ur..der cOn6\.rue\.\on.
LiMa to"l:Jlct.. t lut. 24 houri, (:ivir:t
circ.uit. n;I~' l!~:'.

AU1~.entl CMnre:: if' ,;~-eu\tI. 'il'af·'ic. loads.
In\.erroptionl- C'\Ul!3 :<1,,1' t,- (ot of tfOr-'rs.
Equ\pe.en\. ... Suppliell • LJ:pontiturn an'" r ...n,ttsitions,
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Thia will .oon be ~vail>ble, The aAjor portion of thi~ ~ephlet
"pnellrl under the ftbove t.itle in this inue of t,,~ ,!~~... ~••• ~~_. ?,~~:~.,..
'.iw; subject nattoer .hould be or ~"at intere.t. to "1.11 til'T.al Cor:!$ ofn­
eerl bec!l.u.e it ery,;tlllilel the Sil!';flE.l Corpli doetrine with rer;rrd t~
i nata:lin~ 'Uld l'\lIinttlinin~ _ire cOttluniutlon wi thin. C:!:vido:\.

ELfLtE!f1'AAY ElECTRICITY - TRJ.HIIJIG P/JlPHU..,. NO.1 (3rl1 E.:!Hion)

RADIO PAHPH1F.T NO...0 - "THE PRINCIPlES UNDERLyn;C R;..DI0 ro~[l'Ui;lC;'.TIOtl••

S4. The (.u"Otr or 61"'1111 officer '''auld in turn bep ~"ch
lIubarttlMte i.,rorrl(l'" C)l" ('''.nre. in ei:,euit " ••1,."....'t., tr"-fic. Uk.

Une routlr:,. which ""1 o!'re.:t. hin, TN dht.ion .iru.l cr'-ice, .hould
frequently iu.ue • niMor.,!lDhed or hecto",apMd ci:-euit dhrr!l" to tlw
~~rlou•• ltn~l ('hie', throur~ut the diyi.ion ~8 wc)) !I' ~ ~:-":f'~ ~~h.

<t:I for all .witehboard.,

J,. new edition eOl'\pletely reviled with ~.lch new l'\fttter ~C:ded
thereto i. loon to ro to pre~s. Thl' ~~phlet hRe indeed b~tn ~ boon to
ber.lnner, by rell.80n Ol~ the very thorou~, ~mer in tthich it. eJ:~l!!.inl t.he
r'HHo art.

LINE R:.DIO COfWlIC:..TIOIl

The followinr p~ohlet. deal in, .ith fi~~l ~rp~ .ubject. hAye
ei t.her alrelld;l been printed or are nO'lr in the h"lndll 0:' Ule public printer.
end "ill 'oon be Ilv5.illlble for i.lue:

Thh pA.,phlet. ,"itten by CI:)\,lin Leon H. Rlehr-nu!. !n.lnifl@;
Section. Or!"lee or the Chief Sir;n!l.l Officer. it; replete ',;'ith Etetct-,e••
'\n.,lo~ie, end di.~a.,•• ia ~itten In te~ of ainule En.li~. ~nd without
p drubt is U1e beat. yet ,"itten on the 5ubject tiI!lt ern toe ul~d for the
purpose of inet,uctinr. the !:irnal Corp••oldier, -r!E~r,brv rlec:trlelty.,
';nininr,: Pa~ohlet ilr. I. he. been dlatrib.lted to !oll ottlcere ot the
Re~ler ;..r ....y. IIetion"l C...aflrd !lnd Reurve Corp•• ;.ddit.\ont-l ('opie .. lXy be
seCured rrO!!! the Superintendent or Doeuments. Govern!1(!nt Printinr: O1"fl('e.
~·llShint"ton. fl.C" for 16 cente pEr copy.

In line r~lo coanunicfttion electric oacillLtlcna are ~ner~'ed
"r.d mot"ul~tet'l by the l'\ethode enployod in rftdio. Then ('ll'''tii''UN.• ,
i'~~~!l.e of beinp. led to an ~ntcnna to be radiated ne Her~:i~~ ~,ee. a,e
ilt."JICUsed on a eonductin" line lfhieh extende to the rcc<)J··~f'1: stll.tion.
1~::. line r-uidee the nevell to the reeeivin~ .utton \the"e i:ey n:-e dC~f'c~ed
tlv :·.I·L.o l"Iethodll l\M app!l.T!ltu. of r!ldio type. no rece~"'1l'\": "-le:-L.\I!., h~7eT.
...... ;n"!. ne~eupry. The funda."'l6ntal cUtterenee bet"tlen rlld1:1 [TO: liM r"1clio

! in the teet that 1n'the fonoer electrie -.veK ~re rf'~i~t.ee ;n !P'~! •
. :'l ~n the 1Il.t.ter they '''d ~idcd by 'l COnductbr, hr~ uje,i !",: that

~:)!'::c::-t:. The coN!ucti:'l~ line doell not desvoy. r.":. ·.ft ~ny e:rt.Po:.t. distort
..he ",;~u\tot.f'C rom of tho oaeillltior.s which al"(. i~t...-t'ned U?Qn it. t~..\.
bo·~h ·'<)~"'lt~.lY '-'!'Ii 1:31cr.?c.p.ny Itr. p-3:u:lb:'e ~y 'd:is 1Y.I~het'. 'i~ ~.ea

"r,l\·!;'d~l\l·': 'totlet>!lO:lY IlOC T0111grflpt'y r.. ·t'i~to r:eqo·.en y Tehl'phtlhy llr.cl
T'!lrl'r,l!-h:,". ~C",r'.6r Current T.l"p~ony and Tfltt' ....i.p ··l ....·::r~.: !' .... \: ••
,. -~,UJ. ·;~,l· .. j.ll" arm ott\o:lfe: hft'Ve '\11 bean flpplled to thh 1l8'11',..,.t of
cO!:uun:cat!.o.\.



R,O.T.e. SUl2'I:Q CAUl'

About four hundred ;."".rican colle,;e ~n Lrc eli:tA'ct.eo! \0 (,rrive at
•. -"p ':"dred \''l.U, r-:e... Jereey. on June 23 for the I1onnu!.l R.O.T.C. S\ft:Ier CnnD
o~ the Si,n£l Corna. The,e ~n hail !ron ten ~ifr.rent eollegea ~ere Unit.
u' t'le SirMl Corps R.O.T.C. are flIP.intair,ed, !!any of the .twienta .... re at
o·•..,p lallt ve!lr, nne! their return to c~ p t.hh year ill an evidence of the
1 I all'lre "00 benefi t ""ich they have found the Cl!llp has to orfer.

- 38 ..

In n.ddition to the fJ'ont 'ld'Ul\nter," of l"Iul·tp· 1:1:l[ cXt'bir:Lt i.. t.M:
orpce in, D~rll.rr6phs. line radio telephony ~i~e. ~ more ex~et repro~uction

0" t ... ·' ori;inr.l voice th'\~ dou or~i1'.r.ry t,=lcphony. In ordinary telrophony
•." . lc(tnr ""-'ell tr'\nt:"l.lt.te~ hl\lI"e t.te fr(.(~uenciea or thE' speilch ,-"""e
ronsi~tin; o~ " ru~d~ent~l I\nd its ~rDOnica or overtonel. The rLnre or
:r"'cu~r=l.. ti of 6pct:ch la, as not.ed '1bm'c, considered to be contt.ined "'ithin
, ':' h'"llt!. 200 • 2000. '!'hese "!lvea in th" trtlnSMh610n alonr the Bne tire
"'tpn'J~.ted, (dnrtped out) the attenuation on nny particular line dependin~
"UO'l 'he fr~c'.lency. b~in!; rreater for h1rher frequencie •• Thul in oroln"lry
tl )cphony t'lr hirhtr frecuendcll suf!'er '\ "eat.er ettenu".tion thon the lcr.:er
~rpau~~ciCf, This rp~u!t( in apeech ~isto;tion. In line r",dio tel~?hony the
tt~nu~tion for pll th" fr~~ucn(iea of th~ rpeeeh wnve il neerly t.he ~a~ RI
'e r ... titl .~ the hirheat. rre~ency of the speech Y!':ve plUll the frecuency

,r t"'~ UI'll)O~ulntL. oscill .... tion. to t!':c lon:&t frequency or the apeech ·.fl\Ve
',hl! lhe rre(}ucn("~ of thc uTl"'lO~ulat.ed oscill<ttion 11 ne~rly unlty. For

.!'t'l.nce. I r " vOice has , f'undGl~cnt ... l of 250 vibrationl n£ll' seeon,l I'md one
vI th~ overtonel ill 1250 lI"ibrntionll Der !lecond, the frequency of the conpo~

,fnt ef t'l~ I'Urrrnt corresoondinr. to the l'l.tter is, in ordinP.ry telephony,
t'1ve ti..ol's t.h'lt or t.he for~er. ritn the a!''1C voice t1'ar.lir:'litted bv line
r"'~~o. u~inr r !'requcncv of 160,000 tt~ r~tto or the frequency ~~ to thia
p..,rt:e'lla.r oVt'rtone (151,2~) t.o the rrllc,uency due to the fund!ll''\ent!\l
!lfO,2&l) is 1.006. The :''1tio. in Mch C"It', indicate! the rell.live l'!lll.f:ni­
t'Jclt' or the' ttenu".tion of t.he ~req'.lenclel considered. It. ir; lleen therefore
th"t r~rch distortion due to uncq\l'\l ntt.enu~tion of tho co~po~ent frequen­
tinll 0" the "ol.ce i:; nrf\ct.1cally nblent in line radio telt>t1hony.

Line rario hnl ~ny other ~dYllnt~rea teaidel the poaaibilit.iell
f "'J\tiol;'J:!.n/'· 'r.d \.hI' reoroducllon of ~ist.ortionlClu speech. A ("onductint

lire UftHI for ,,-ny other purpolle cfl.n llho Co: used 1\t the l!lne tine ror line
r' "io ··ithClJ· '\ny int...rrerence 'l.rislnr.;. P?\ter Hr.es. II.Ii \lell Il.S t.elephone

't'!, r.'I'\Y tl' ulcd sinult.~neoullly for line rr.l'Iio. ~l';Cf:lt \mu'e n c,t-la h
le~ '." tre conl'luctin" line, the power required to cor.n~niell.te bet1l"i')en t'l"'O
. int! b l\ne r'\dio iI, even ~ithoul thL ~id of reDesterl, much les~ t.hen
~~ reQu\rc~ in ordinhry r:dlo. It. i! cf ("curL- ent.irely pr~cticable to

re r"M'..te~s in a line r'\dlo syste,. thu!: :"urther reducin& tho pO'Ofer
":>I\r"cl.

Line r-mio tyst".,s 'lre !ilrll-'Cv i1'. cOel~rci:!.l \ltie in the Ur.it.ed
litnUll, C&nad~, t'rlnne', J"o'n 'tTl! Ger""ny, Ur.e n.dio il being ulf.:d on
~,'\ny or the eOr'.:"lfrci.rl lon:o CHIlt.',l.Ct: t.'l'leehone liN:!! in t.he United St.etel.

010111'\tiona of di:,,'et'll,t freCjuenclu: nay be lnpresred li'IIUltanoO\lf"
,'I'l'" either or beth crrt of f\ ,fire wh\rh will carry tho., ~it".out dllll!trovll'll
lhe chere~terirtics (Of ('In" frequency hlDres:o-ed. TMs f~ct. t'lf\kel it n<llflble
'0 ule t,,", U"'le wl.re to trnns..,it aimlltaneoualy a lforr.." ",'!:lOOr or t~-.,..I'lY
Yll,,,,,-a, eit.her tcleD'Ioni~ or t61crr"phi~, or both. 'The nuolJer ia lialted,
\1 teletrl'lphy. only by the selectivity of the reeei~in& .PP'ralull, Oscil-

tions d1frerinr by five per cent in rrequuney can readily be separated,
·r there ill n l,rrc ranrc of frequenries aV!oilRble, ~ lar"e nunber or tele­
"~~hic OeltaFell c~n be cqrried over one ~ire. In line r,dio tel~phony lhe
'"~r or :'IeH·"~r il Holted bv the .ar.)e rf'ltrieUon rnll. t.. ll.e fa<:t that

It-e freou"ncy us_d in olle nesll"~ ouat differ fron the next' hi,her Or lower
!'r-ou~ncy by '\t lel\st 2000. !hia is ~ca\:lle the ran,e C.r erfe~t.iv. freq\len~

dell of the hu~n voice liel ~it.hln the li:'l.l.ts, 200 - 2000. J.J\ oscilhHon
or ra"l.o frcq\lency 1:I0r'uhted by tht> voiee beCOl"l(ls. in re,\11ty, II eo~olek

l"lll("il;lIti("n ill "hil'h qre orelent the oril;inal frequency D)Ull (100 /lIinul!; the
"rcquol~cl."'l or the voioo, Thus in ed~l.tion to t.~e oririn'l frequency there
·",re pr"sent. side b~nda of frequpncies. one Ilide bln~ beinl: the oriJ:insl
rreclloncy plUll lh.. llpeech frequenciell, the other ll1~e b!'nd beln!' the orirind
fr"O'I,'nr v Illaa the r;~ech frequencies. In order to reproc!ueu lD8ech one of
t',elle lida b'\h<b nUlt act upon ~ detector. therefore in order to pert"lTr"the
~i"'P.lt!ln..ous tr~n'..,illlion or nore than one t.elephone converSlltion Hithout
:I.torrerenc€', t.hc orid"",l urnodulated frequAneteli r"U&t differ by at len.at
2~~ in ordcr to nilow for the lide band.

About thirty rel"Uhr otficera of the Si,nal Corpl ?<Ul be ~etailed

cl'l"'.o "II instructora, Quite a lo.rre moher or th8(le 'Io-ere lnatructcr I

venrlll c"""p and lue -ell kna-"T\ to t.he IIl8n of the R.O,T.C.

PI"na llre rl.lready under way for t.he roroation or a cOr.'lpl\ny b'.lleb!l.l1
~nd for t.ho or~anitl\tion or v~riout ~ield sportll.

to tt-I.!
!It. lut

~n Cer..ny and Japen powor line. are beln~ ~tililed ~a ~he conrluetin~ lint••
line radio comunLcat!on hall pnn a V.at illpttus t.o the denlopaent. ot
....ruu~ tube and circuit, uud with it. Sone proV'" hal been _de in innn­
lin£ method, bv which A ~aeuun tube _ill ".nerate o,cillation. only _hen
'~c.tuat.ed by the 'ftIice. Prop'e.. has alro bun _de in d... loplnlt ("ircuit,
~l1ioh pernit the use of the aaow ~I.CUUI:I tube Il' a detector .nd II tenerator
~;thout requirin~ any Iwitchln~ arranbement, Alao circuit, containing no
c 1.tehe. h..... been duijtMd which peMit or _ndint .nd recetrinK at tM 'lIIIe
:1"Uon, different T&cuun tube. bein~ \I'.~ 1n ••ch Cllae. New oethods ot
r'DIlrat.inr f'requenciea And band. of !'requenei.. hne Aho been de~eloped.

r·Jrinr thfo Ib week.' can? t.he lat.elt. developlllllntl in 8trnll1 eom­
ounic"ions ~ll be ~tu~ied al yell "s t~cli~al principlea and practical
Sirn'il Corpr; ·"Ork. Sped!,l ~ecturers ,,-re bein~ ioported fro::. the General
~er.,i~r rrhooh !It fcrt l.en:lI"eno<orth, i'f>n'!ol, to r;he inlitructlon 1n the tse­
ticl 'r.~ t~~hnique or th£ ~~riou8 arn,l of the lervice Ind their IpeCilll needl
··i th rerard to sirn"l coM"'lUnicationl. One of the !!IOlt proelinent code o.nd
ci~~~r exports in the country _ill be in camptor ~ few d~YI to ~ve II. short
I"ricf or lceturel.

Line radio apparatu. DIy be brid~ .croa. A ~t.llic circ~it or 1\
·,.v be uaed on fl. line hnin& a tround ret.urn. In the l.tter un line radio
l~leohony is not subject to the interferinr. noile. ~t with in .n or~inary

l[round return telephone line. Thtl La becauae the li... rfldio rrequen.ciea to
"'llch lhe circuitl .re tuned are 'l!LIch poeater th",n the trequenci.. of the
~urr-nt!l t"'at. ul'.lally C'U" cU.t.urbinll: noi .... One or the _thode of connect.­
in« line ra~io ~pper.t.u. to A circuit, uald by General Squier in hia orl~inal

'l"lrl::. h !I.I follo-a: The oscillationa we tenerated lind !»rlulr:ted by radio
"'!l'thodl and iftprellied \I-pon the olCillaUon traNrOrT.ler. The aecondary ot thll
l"llcill&tion tr'n~~r i. bridted acrol. the line. In Iddit.ion to the aecon­
dftrv of the tranlfor~r there are 11.110 in thi. brtd~inr. circuit a vnriable
inductnnce , 'nd 1\ .,.rbble CApe.city '. which "II. the w.n1n~ eleoent.a ot
the '.~ aYlte:!!. It ~I been round. thAt lUitable "djWl+~nt or the tnduttmce­
e~Dftcitv Tnlue for a ~iven treque~y inere~rel ,everal told the curre~t input
to the line. At the recehin~ ata.tion a IhUIL(' arrll.n~nt ill "-.de .nc! the
.tr~nrl~ or the o.cill~tiona received nrc increaaed by pr~ tunin~.

!'
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SETS USED IN Ttl; ARt~ RJ.DIO JlET conRJf,(] Tl£ OIlI'TIO £TA'fiS

then are lioon to be in.talled at ••rlru~ telt:c·..,..3 yo.-... throU(hout
the United Stetu, DOnrf'ul .,.IU:Wft tube t'''''RdtHn~ r"to ..t.f; Tn-­
~CR·140or ECR·l~l. The•• leta, ~~ethpr with estlttnJ .tatlo~, ~ll

form 8 rldio net c0"f'8rinl; the entire United State_. The tvo .ta cHtrer
in that one or them t. Uled wher~ ~ direet eurrlnt loure. or DOWer il
."",,,Hable "nil the other h uaed "'1h~re ran '\lterf'l!ltlnr; eurrent "oure_ of
~r il ••~llf1ble. They Are ••ry alailar to t~ tran.olt~tn~ ~rt ot
the S.t Type tCR-97. U\e ~in dirfer-eMe bf:t.njl: that the latter h I'KIUnte4
on" truck, -tllle the SCR.. l40 or ~CR.. l':l rom nue! ItalioN. 11".-38
seta are "rrf1~ed tor radio telephony ~nd bul~r ~lated r.diG LeI.·
,.r"phy, in edditlon to unt!.-.ued 'IS•• r'\dio teler;raphy.

In theae aet. the Min 'f"IlCu.m tubes uaed I\re at:-: pllotrcn wtea,
Tvoe VT-IO. In undanped '11'8•• radio teleqaphy, t~u 8i.lt tub., trot
enployed os t;ener"tora. In buncr no~uh.t.ed teleg'l.Jfty lind 1n r~dio

telephony three or these tubel are uled I\S ~ner~ ~Ii "'.e! U.s ott.er
three are uled .1 ~dulatorl. III telephony there 11 "lao .nother tUM
(Tfll'I! VT-la) uud ea !\ apeech aaplifier 0 This 111.0 11 usee! to ....o11'Y'
the vnrilltlon ln current produ~~ by the butter in butler ~l·ted
radio telev ...phy. This tube amplifies the velee currents before they
"ct upon the nodub.t1n~ tubu. Two ~llll.l l~p. Type L-3 are u~et in
the rH'Inent clrcuit to Mlntaln conat:.nt conditionl! therein. it..e
pC7"f8r ror the SCR~l40 or ECR-141 setl h derh-ad ln ::lClst ulee rr<:n
c~rci"l p~r 11nea. ~nd by ceRna of ~ ooter ~eneratcr or ~~il'r

'O~ or nachine. converted into currents of the proper Tolt-ret n·€t~

the pll\te and. allo tor the rH~nt.

TN. O\ntt'nn&e for tl"E se sets ahou Ie hllVl! !. CllpB.City of .O()lZ
-uetof5,.r ...ds '\00. should be !it leut 100 rt. h1~. The 1;11., Type kect'i'l:'er
(~.f. H2O-Ill. wi th t,n ""pl1fler (1)'1)6 I:C ..I03) 'rid hetuodyne (!~
EC-I04) rorn the rel'l'br receiving l'Ipperatul to be u60ed ,ollh o-.. r",

.et.. The pnplifier h'\s three stages et radio frequency Il~plltic~tlon

.,nd t-o sUl.res ef ",udio fTequeney Il.tloUrieO\Uon. t"ith .uch en :!-M€nM
1.nd rec8hin~ ·.ptHl1'\!lWS. it is expected th!l.\ the undl"Sp8d ......~ n.dio
t.ele!Teph rll.n,.:e 0," these seta '>ill 'b@ lOCO oUes. The buuer I!loeulnted
lind rsdio telephony range "'ill be fron 100 to ZOO niles. The trt\:'IIi~

oitHn, \.,."'13 ler'lf,tha ~.re fTOtl 860 to 1ZOO Nlters; fron, 1100 to 2&.0
~t':u !Ond froa. 2600 to 3«10 roeters,

"'hen these sets 81'8 usel! tel' telephony. Drrl1nr;cnenta .r~ o~. fcl'
rl"·~e telephone control. This pernit:!-. ror e:x.ple. the ctrn£rotint;
o~!'ieer 'It Jefferson Bnrrneta to ull hh radio atlllion on hh desk
c!lone !'.r.l 1115l:. for the coP.t\!l.Min~ orficer !'.t Fort Or:w\hn. 'the rndl0
ooerr.tora establiah radie c.ot:r.a1nic'l.tion betlleCn the t~ po:!ts ~nd

t~rel"fter the two ofrieera wi 11 be able to CoCln'ftrae u61nr their teak
telephonO:5. h.n ltlport!l.nt fecture of thia rmote c.ohtrol is the centro.&.
01' the trlinsnit-recoi"'e ",iteh by M"na of nn dtulV\.tint current
iopuhe which is sent over tho tlllepho~ Une lind thret:1 the trfon.::l1t.­
receive s~iteh to either of the politions desired.

It 18 expected that. b:t the rirst or Nove.,ber of thll year then
ets _ill h!l.'I'8 been in5tnlled at the follO-1nt po.ts~

'ort ~·ood. new lorr.., ln the 2r.d. Corps lore ..
Fort MoPe.td. l\llryl"'nd. in the 3rd Carpi Are'"
fert. l'ei'herson. ;:;eorf;i~. in the 4.\h Corp. J-.re..
fort. tf:n~t"l'l1n Unrhen, lr.di1l.fl\!l. 1n the 5th Corp. hr....
fort Sherid~. 111in~i•• in the 6th Corpa hre ..
Vert. (hIl.M. 11rebr...ka "'n1 Jetter-on !'Q 0 Ln t.he 9th Corps ).rea
'rhe Pre,idi0 of Sll.n Fro.neheo. fort. tloJ.p.u •• L'-"h. ar.l
fort. D.A. Ruuel. r~in[. ill tM ~ Cor'PS u ....


