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A METHOD OP' 1RAHS)lInIJl'G ftI! trWR"'" A1PIIAI1T APPLJCAlLI

PaR RADIOi WD UJ!J. A!fD StJalAltIl! CAlLa.

!y,
'OEORGI O. SQ(JI!I,

Kajor 0.,..,.1
Chi.f Sleno1 Ottteer of ~ A~.

Due t. 'Ute r"pid" ...jt.l\Jhft of tJil. Ule .t ,.tAlc. WIaFlto,,; and teb~no~J,
the Droblelll or interterence Witt natural aM .rtifieial, ta becOIIln,.:'auh
dav ~re ."~ ~or. ,re••inc tor ••1ution. .~ ·conferTati." of the ather lane.
1. lucid'"))' rhint to inUirrlaUonal tlllpo";ta"'ne•• ; Iri .""iUltn, the "ally·
Srowin« \I'" or raHo' fIor tho ,o)uuorf'or .\briBe". prob!'.......ch .. nft#.o
tin"ill(, nnlr.:at10n, beaeoru, .te., 1\1r1ho,. •• ,... to" eoirDlicate l.he proM..,
and furthermore, it i. bitl.,11td that ....·.r.;.n ttl. thre,hDld .f'onbU.r
d••elap_nt, d.a:., pf\oto.llr~c•• 1Ut'~ ..tlieh ...111 require am do..."" _till
additional elMr ehannel, t. ..r+. tht pabUe .r the Mar rutuu. It may
b' uid,. thereto1"ll, itt.t. ila....·tuNl••nt.ll proll)•• : tor U!.. joe"!. orw;ineer
11 to tint.. _thode U' uUu... Ul... U.U..,"" channel_ to the ~rea~.t
uten·..-,o.. ibh .. ··..~· W beftd ht. ·ettort. to the exunsion ot Uteir a_u...
both hi,,,, and low.' .,

trt the ca.. 0" artificial dhturlJaneu U1e cMet ottender, trCHS an
e",in••rin~ .tandpoint, i. the ra~ro tele~r~ph praotree a. it \. uniY.r.ally
con~etad at pr...nt, Ra"\o hiephony aM lIU.fc"dr-aU etass•• tw..... a tor'"
ot lfO'!ulatlon which 11 aeientitieaUy .or. aouM than that ot telall:raohy.
It is i_PO"ibl. at pre.ent to tuna out the hl~h-~r ia"'io taleJraph
.taUons, upecial17 wtian'a rIlcairine atation 11 in cIon oraxiElity. Steb
.t.tiona, a, at pre.ent operated, prOduce. yerilabl••ruption in the ether.
creath'll: dhturbanc•• 0"1' e 1fid.' ranp of rr.qu..nc1.... and these "rYe to
ir' ·r."e 11'ith any fo,. ot radio ;+c.1Yer yet dntnd. 17ho ha. 'not ex-
CI ~.d thi. in the operation ot hi. ra"io racehint: ••tt Rao:flo ule~nDhic

tr......lIliasion. there tore. d.lland. new con'ideration and new .tudy fro. a
scientitic .tlr"'pclnt.

About eill:hty :r-a,.. -":0 Wor•• l,"en~ the tehttrach alDha'bet i:,r '!tots
and "..he., and the e.o<!ltication ot it, kncrm'l as the tnternational Korse. 11
1'CftJ the uni't'erul ~thod of intllrJU.Uol'at "'''io talettraphy. This _thod 11
b.lie...." to be lUnda_nully unic:ient'itic, and the the hu COllIe to
tho"ou,:hly: contider a radical "......sion ot the IHthod of ..""in, teleJ:nphic
MUa,-;es .... I rio not he,.. reter to an actual ehar«e .t prl"a.nl in the Mone
alphabet .. nttard. the cosbinatiana ot dou. duhes aM apace••.,ir:n-.! to
aach let.ler, but I ref.r to the .tudy of the corr.ct _thO'! of .enoti"'" '
these cOlllbinatiofts 1n a", circuit, wh.ther nAl0, }ani linea or sut.-.ril'le
cables. the oroble. 11 the salll 1b ellch of the•• three brtnches, bUt it h
euch IIOre .edoul in ratlio tor thl rsuon of. the neee....,.,. brdktte•• tir", .
proD.rtiea thereof.

The rapid 'i'r.cr...1 'in the' use ot pril'llin~ t.le~raphy !!I.abt. it po."lble
t.o f\1rlher cpnsider the teler:raDh alphab.t i'rO!!l. the .\.landtlOint or the ....-ber
or the elellftntl and the cOII.binltlon. Ui.reor rOf' each·tett..et. ntis pI\""
or the oroblerll i. nOW heintt ,t.udi,ed by the CO'1e Slctlen of lhl Si.,nal CorDS.

11' the \.toru dphab.t ue "in" the principle of o:!t r~rent tiM an.it..a r.
dota, <'Jash•••nd .paces, .. the basic itl.a or the IrJst.ea. In St.anrtarrt 1:(:)1"1

a "ash is three ti~a the le~ 0 t t1JM of .. ,",ot.. aM t1w spac.. \I.tnea
lett~r, ar." words ar. t.ioed corr•• oondln«ly.

,lese .i~Mh in Int.e;~t1..,nall4o"e.. roe ~i't'.tlally .ll1tt.ed into t.h..
ether troo tM tran."ttlintt antenna in the· tOJ"D or lud"ftII int.errlJotion. in
the Il.r,t.enna eurrent, or ,uNJen Tari"t.iona in thb t:Urrent. ~h maUlod
pr~uce' about the worst poasible louree or ~iaturbance' in tha ether a~e.
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tor t.he r...on, • .-on,: other., Ulat. toM ~ht.\Irba"o. ha. no rolUhrit.y or
any klr'l"l, 'l'Id the .pud or oper,t1I't~ tho 8Ono11"~ hy hu • ~'\rk.~

influence on the 'IYtlolo ph.nocoM, Pre.ent. "'recti ... 1. ~rlnlnl: "way
!'ro. the eOllpht.o Int.orruoUon or Ole .ntenna curr.n~ 'Tt\toh II the wont
"to '1'1 tnterrerenc. I MPoint.. but. ."en the pro.ent. "'-IU,Oth or irrlpilar
.n-! su"....n .... riat.lortl or tho current. aro lUll ,. 10111 I"ray f'TOII the polilbl •
•oientitia .olut.ion.

)
In 1915 U\e "titer n. ccnH".rhlf the I;r-n~rlll probieil or il:lprov!"&

the tr&nSllli...lon ,y'UID tor .ubrlarine c.ble•• and 1n connect.ion therewith
,ave .tuoty t.o • new torI'! ot alptl'bet auStAble to ,'Ich a circuit. The .y.t.elll
doviud at th!\t. UN cay be " ••cribed bri..rly ... cont.il"'lou, \'IWoVa .Ylt.er-I:
·0 ..... ver'U' the ".oark"' aY.WI\ pr t.he prosent cahle pract.1o.e. It. 1ll8tJ\0'1 ~"'.
deY.loped. of unrUn,c an unbrolwn,,lllL(lrnat1~current. throulth Utp c!lble, IUri

Ileal'll provl"ed for lntOcpr,t,i,n,; ,th~, alt.erna~iJ'l1: tlwrp"t,inl.o lnt.elil,ible
sir.ns1., ""it syaten abanilqn'fd ~e horae prillc~ple of di"rprent 1enr;thl of
tilMl ror. thO\lli\:l'lllh aa beinr; ,l\i~I\Mental1y inefficient: .ro:l adopted the
plan that aI, .iwlivirluallli,UI~1 unitl lIhoultJ occ~P:f oq'fa~ 1:,~U}, of Urne,
a"" have eq\!al i,?portAnce, wb~tb~l" Vwv "ore dotl. dashos or Ipacee. The
sl·n"ll tJerl!! dhtillr;uia"od hy1urvil".l; \.he intelnsity of the ll:1d~vidual tlending
ele"'enU. i.e., a dot., dash or space occupied equal tir.e le~thll, but
.ere nf "ifterent intansitioa. The Tartat.ion in int.enait.y ror'li~r~li~ wae
efrected at. the traMlIltt.er at. the ',ero pha.ae of the r"'I).I,).,tAnt current flowif'l;
int.o,~e cable. ao that, the.oret,ically, at ,the ~pent or any ~perl\Uon ul=IOn the
current there ",",I no rurrent." to. oqe~ate ut!C!n. . .

A. point. of t\u,rlaun'.1.l. i1I'"rl,.\f\ce in ~ia' r,e:thG.1 is t.hilt no bl'O adjao:ent
si,~'h are of the .... 0 sil!:r, .irclt nct'! aOIll~c;'9)e 11 uHHutd ·l.o_efrect
airnall1rr., dvinr a dot, ,lash or .oe.ce. Otl\e.r t.hir~a bfiM equal. the
""uiaHonl in intenait.,i"s 'or u"h of the t.h~, elel"lllntal iit:na.h a.re reducea
to a aainilNQ On 1.ka t.Nt?ry t~3t the .lnill~ DOs&ible ch,lrr;•• pf the J'umaqnfpl
11.V' .h~l" h Md... The re'ucn !"or thia 11 th3t q.n 1l1t."lrf\atJnlt. current. in
the .t.eaAy at.-at.e •. toh.ieh a-::ount.!l· t.p a. soriea of the preaent. cattle ).et.t.ers lOa­
or IOn" atrunt: tocether without spe.ce. ea.n aUrin a IDeed in ~ny (om of .;
u'e~raphy nany ti~ll ,;reat.er than any prlleticoJ.I 5vsto~. A. .lhll.oirlai ..."e
ia tr3nl"it~ed thl'"outh any fOn:! of electric I circuit '~Ulout 1iatorlion
of any kird. awl. in fact, 11 tho only t.y.,. or". "T8ye that ill 10. traMl'\i thd.

, '
A 'till !IIore ilSport.... nt polrol t.o lie cO!"li~ered i', tho ~ranll!l1.'lion cf

t.he larp:e.t voluf"lll of t.e)er.raph \1\"1 rill !I with a.l"lir;'lil:l\1l" l;IU!llber of aijl:l"als;
al"" fOrolD thll an,::10 U,e tlG1'f rorPl ,of alpha»et hu :lIost. e~r~kiJ'lr: ll"v~nt.1r:e ••

flit.. 1 llX~1bit.s t:r"IlJhic~U'( t.ho ral .. t.ive .oeeds· or. the tnt.o"rnilltmal
Poru IIl*'a' et.. t.he preJert. c'lllo tl.lpp5be,t. ll~ Ule alphabet. propolle~ here.
Il "i 11 be .\nte~ th!l..t by t:,o eMoloy-,ellt. of Ule~ 31phl'l.~et propo.e" hore 178
gain i ..,~,1b~l~· O"er 150 per rent. in the apeel! of trans"i;ui;u\ or 11""1\.18:
tho n~io of 8.5 to 3.2. as IhM'l\'l in Fl-. 1, 11 2.65.

::lar.,rl~ to to!':e clbJe j'one alphabet.. the r3.t.io of' 3.67 to 3.2
~oa, not. intHcat.e t.he red a"'vln~1lI of the proPolled a p,',ahat. In the
")ruel'lt. C:ll.ble t!"ue alpha\ et, 1".1 thou ..h U-e 1l1l!:"~11 cceu,,", equal ll!"''!:th.
of U 0.. or the let:.ers an tr.".-i.t.et l)y ."j'l.ce"l si,. .... h of
,Jolt 51 sil:n. 1:\ l'!tterl lueh "'I "s" ~r 'h". r:)r i,.st,.'Me, t.~ree
, .... f'our coralcullve 111';;'Io'lJ ha'-e th!t S"I-.a si/=n. Thc II.,Mitlo-.al

- -_._--_..- ..--_._------ ---
I_On l.r UJ'l.broko:'l '1 to r" ti:'t: CU'I":'ent. ror Cah1e
Tell,.r'"hy," 'n-oc. -'hy'. ~oc. o~ Lor""", 21.
Part\·, ·.U ...·lt 1'), ltll') , 11. r. p...le!'~ !'Io.
1,233.519, Julv 17, 1917. '

.p ;,
-..

prl,...loIe ot the Shn81 r.crn. .1phabet. tt.. t .-
'1,. 1-

15
14
13
12 ,
II

.

J )0

•
I

8

.t 7

:it • .
5

1 • "• .f'
2
I

0 10 20 :10 70 80
..J

!ford. per i,unut.e (5 Letlen InclDdin,: ~plcin«)

Note: Baled on oper't.ir.,r: t"xperft'ncea trith tr~~"'1e in
erai\:e ti,.. unlh per IeltAtr .... followl-' • - olaln ~1iah text.

:l~~~irlllfn'8'15ucrse. 8.5; Cabl", HorslJ, 3.67; Siual Co-rplJ S.2,'
• 10 0 • to 3.2 • 2.65. .

no bro conucuthe .i~nall shall be of tho "-0 d :~ r'!lit
ti~. a ccntinuOUl wave of one definite f'requcn"" ~1P€! I':...!..or the first
alphabet 'Ttlil Mice it i -~ -vv fIT "~J) ..~-.. tor the
"fchilnic~l tunin,;, e: Uter '::\:::. to utiHu. e f:lotivt'1y ••leca-teal aM

Fig. 28 l11u.tratll.ll ~raphically thil IIl8t.hOtt or· ~:MU1.linJ: ~ Ii '
frequeney flllve, and shclls the nord. "Ho\1 is t.he t.t..- 1toa thov 17OU1d~a
lnnnitted by t.his ftlOthod. in which ne arbitrarUy .,Ut:n the tar ..t
a~plitut'le for a dUh, the next ahe alllplitut'le for. dot. • d the "
for lhe apaeee b.hreen. .' • n I"UllIt

Pipl, 2,. and 2C lIhcm t!1O ot~r ~ollbinltions.

The particular co~bin.tic~ 2~ bas hlen t.-led out in actual practice
or the elbl.I, .n~ h•• ~en te~ted by the or~in"r~ of the Brit!lh
Po.. t Offiee. -

.- ,
Ir 1rO c"n.ider the ~relont _\hod or oper~tiJo, the lart:e radio

t.ele~r,Jph sbUons ve find that the _thod ot landin,;, ,;bether auto lic
or by hard. holS no relation to tho pha.. of the current tlo-nr.,; in the
IntArna, vith the reault th,f,t in the odi~ry t,.r3.ftlai .. lo., or ••11••
the.1ar.::e curr-ent flcVin,; in the .ntenna. Inull.... "'Ueh:u 0'1'0 or~
thr hunotred IIlllM'rcl, is lu""lnly int.erNpte1 or cba~ed in a pert.eLl
h. rd urmar. The t",~lllIittinl k$y is clOUd or opened .t any 'I
i:J••nHe poirt of phase, 'With the rewlt th..,t in the sa.. let.t.er cr
l{ !oS"'- .. e a lane flew of current. is int.errupt.e" or ohaJ'lrcd at all pouibla
v'duol "rCl!! aero to a ~im a, pOli the or •....'ative. .

rt. is 'rell knO':'Il\ that U'le su"den br.a~i~ or introdllct.ion ot hi h
il!ltMld"_nees in In al t.erMlin~ eurrent oircu i l pro'hclS tranli'nt ph.n~lII""
'Which rllllul til in a 'Whole ,;rcufl of hlroonica bel~ tranl.1tt.ad \d~ t.o thl,
ttw o,·.lIcliell.l con·Htion of perforld"l: thi. opention upon • c~rrlnt ran«lnc



At prellort the rarlio a.lrinoor hall utilir.et1 a~ ..... "" his o:m e.1I or tJ\e
at:.dio-rreqJ.'enOf~r:i:O anrl rt le.lSt. lIevel".~l OCt.J,ves or l'le rn"iD-~(tUe7'C:,"
r~r:.:::o. an~ has dcvi .. od aopar·t.u& r:;lr '.h.., ar.!"lliric' "il'lrl ~;y' r~ctiric ... tion of
hotlot of thule rlln,l!'o8, llu"io o'lr",l ra<ti:l. This :-l:ln prGooses t.o ,:,'ter the
llnusod infre_au"io ranf:O. wh ch !TOUld FlOt. only a"'" 1 ""'Jst 111c"!1 baM of
!'roquonC'iol to thOStl n<m us&<l. but 'I"O'... 1<t ,i"e a bAm helm thd :-~nr:e or the
;lU'a'-,n o:!!.r. If thh r.:lIl r

' uere el"\r-loyed !'or t.ele;;rol~hy. ar ~~,Hti::uul a .....an~re
.',·ulrl be that it coul" !'lot il'lt~rfore "ith )I"V re<tio N1ceivil'j::. '!'his -AthO<'!
0" eli'llirutinr; il'\terfero"C'c -·"O'lti be Illost or;ecth.c.

1'he I";ttio of tho 1000ILst f'r-.ll:.:ucnr ies co,;:llo:!od in ra"io to the- "!odubti"l;
"'re~enciel here cooll,;oro<'l il of the ordor or th"ullam:s.

In 197.1 the I1ril,er att.eoy"e" at Paris a" inter:"l\tio~l tecJ:niC'a1
conference on ol,llstA ...otr,£ I'vlio ;..rob101.8, a ..,; r"'r tor') o;'IOnths ':leoial
~e1e~... tea :;If :'he n"e .r;re-t. "lCh')rs CO",o cor!lU.,r::lt:o'" t.... t3ct:"ic!l '}oinu
ror"'erted I'fit~ intP.rrl:"io.1l'l r~"io tel(:p~on;r a ..." t.el~rM"lhY. ~"Jch "'Aitte,...
a, int"l·ferrncr. 10t:prit.h,ic r'ecr",'lOnt3. rlii"csilior ar--l e.l'!oc"Hon or
"'1!.ve-! ent:ths. r1.ofj;>.tto,l. tttc •• oI(lr" co~sio{e:-ed. It 19 "10""' proros~ Ul!d.
VIe "7\r'Cral 9u1'ject of I' s ·it~bl .... ..-"t.hooi ror trll.r>ll-i t·.il'l~ tell!~r"'lhic
,i.F::"'I!s eiti.er rOT rnr1to. 161'1'· lires 0:' s·\b-'!·i ....e 1';":'1'>les 1'>0 co-si"er&.!
at. , ... "'ext il'l\.f:"n->.tiO!"ill. t,ac::ricl'l co,'ntrt::nce. ni'.h :l ..1_, if' OD5s!.blo,
o· >"i"2: 1\11 nrl''\ch?a ')'.. tela,;n.ph..v l's~n~ the llll.'t'g S'f"St.e'!I o· ~btion
f'')t ,0 lli;l:"all.
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F'i,W.l1v. it is aeen t.h:l~ b': the method oropose<t here it is ")os.ible
t/.) '1o"·Jl!!te 'I. ai"rle ra~ia f:"eC't>ency bv (l. nUl"bor of" "KY'ul .. til"f: rreC'''.le~eiel•
.l:"r! th"JS II'.Illiplv the c<\Qd.city of ench n"io f'requenc>, che;'\nel.

all the ".v froll Ulro to hurwtreda er pore•• '\M it h oa'ilV Ie"" thlt. the
e or apace 13 bOlllb.lrd~rl ".nUl a of rrequc:lc181 lWV/Jr t\11:o aBku eYon
i J ulfle lotter. It. 11 lit.lle ,,"onder, lhorefortJ. lbl no :"lllthod nal yet.
beon l'1ovhed to prevent. 8u:)h a dleturbanoe rrotl into" r"or1r,,, rltHe~lly 'IT1 th
o,e reception of t1'l 10 lIh.'ah. Entirel, aDart, U-",rcfortl, rrl1ll1 a gain or O"'1er
150 DOt cant. in too tranl··luton .pe~, !'ron an il"~:'"ro,Ol\cC standooint the
:>reaonll:l6thQt1 ill about. aa bali all it could 'ntll be.

If this loeocl. for traffio roalors, il too ,z:ro<l'•• it is onl" nccesl.uy
to .,.....ke tho 1.""Ift oorfo'·:l.tiol'ls in tJ\e trl\llldtt~ni! tn-e cor:-os"lO:v' to .3 suitable
e\'on "u1tip1e or a so"ic"c10 to rerh'ce the !100M to :.nv rlo,lrct! "due. r"r
il'llt,.!!.nce. by I":olo:ir,: o"'rh· or the 8i1:;"~li;'l;: unita corrcs'XIJV! b six corwlote
cvele. ot current j,,.ltel\rI 0;: one seldeyele. the 806M of sipnl1:lj:" is I"e<tuced
to 37'" -orrll II minute. a co W"'('rci.:l st>e.:Jd of si£tlll.lin,:. In this ::lOthod
or 'nc the ~loh!l.r('t, ·/u"o tr.,d.I'll are o'"Jployl."f'l :lll the 8i;;:re.U".= ('If'~nts.

The other .ouroo or -l1lturbanoel in rattic il nawr:tl -lillurbancci. fiene-rally
tiesi:.:nl\t.o~ al "ltAtio" or "atlllolphertol." 80re ar.ai!! it is l-oHove<f OUt the
solution ~y he rou,,<t in t..'''' .-.ot.hn<t or sOlvlin,; proJlO'~ here, 1'or the tea,on
thl\t the 'lloilu 1at.1nJ!; froq\l'J"cios cl:loloye<t ara of 'I very 10'11 or<tor, aM It Iho'Jld
bo o"'''')Ilratively sintolo to ttovho instrur.'lCntalEiol '.4hich '/ill ol2blo ua to
~i;rcr(!l'tinte b~b'f\;len thelle 10:-/ nDttulatin,: rroqucneies 8M tho hif::her
t'requoncles Ol~ tho "Ilatio" or 'Iny othur naturil.l <ti.ll·...,rbr.nce. To cr:phAlhe elf
"="irot, by an oxllol"!in..t.ion of Fif!:. 1 it il 100"' ~h~t ',0t'4ultl ..i,;: t'requer.cy
"1 10·' aa 10 per loconn, v/hich is ,:l. vorv hi;:h' r,'(.'J,]('C'· flf "'ce:tn cJ.ble
pro.ctice, correlpondl to 75 WOrdl 11 ail'1ut.e, -h;'ch is "':i:- h~rh~r than a:ty tOni

0(' ,:rum roceotion. A lfIodulatin~ freql'ellCY or 6r. O::·/C~O.:l ocr I"C;'''''', t."Je ;1Drc&l
Diner rreqvencv, correloondl to II IPeed of 4SO words 1\ !:Iinu'o. of' j letters 8ech.
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[I'"('r(' are o.h:'"Ii''' other roHib!e perr.ut..!lliors of 81'1"lli".utiC!5 !'lOt
RUlo or " ... rl1lu"c5 of sl.r.n:\1in;: units arbitrOl.ril:t aHlulllCd as

,.
I

'I.) rot II'\8.11est amoliwde.
.~I:) Sp'\ce-
{c) Duh -

Dash-r.lediUI!I amlll i tUtle.
D9t. -
Sp3ce-

Sp",ce-lar,:{'sl amp!ituo1c,
Ds5h "
Dot .

,hown here.
1:2:3.
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PlI:ISERVutO,", 0' PlCfORlo\L liAR REtORDS.

OM or the l.-port.ant., U.our;h 1....11I11'1, f\lnotlonl or the PtlOt4Craphie
Section 11 \he It.on~ anti p,·...,... t.hn ot ...,t qUlntJiy of lIlOUon
nicb.ar- .nep;aU.. MI. _lid t.he ,toUl Np;at.be.,t4"" and tU.. v!'l1ch ro...
the bula or the pictorial hiUot1 or U. 1re,u t7Ar, the Chil 'liar and \bI
ninor wan 1n which tM UnlW '!Ita ........ ,artlaip.tted line. the l"nn\lon
or photop;r&".

he'"'' or th•••h" or.th" ."rla1, .oh ot which ... ebt.al"~ by
Si~n.l Corpa photo«tloherl at ,l,k ot ~lr 11 tv II" II ,xlrol•.a
In order th,t. the plctoria! ,,"0"' .,. 'H h down to P01terlV wlthO\lt
la.1 or lapalr.ent.

A. fireproof OOrUl"'- bull-tin,; was .reo~ on the vouml or ""hlncl.oa
Barnclr:. tor t.ht eole p..l~" ot ltorlnl: \he lIO\ton piotun tn. ot tha
recont "ar which totAh In ase or 1,000,000 tt. 'nih hUdlnc cont-aiM
• uri.. or Indhl"ud 1'00_ leh ,..Mlbl. 'ank ftulY. 'Iht ""ultA .,..
equipoed m\h .te.l rlr.pro~t "'oon "lUI. aOllbinat.lon loe"• .."" ha...wet
r.ck. \lPOb which the /'illS" in IWtal cotlUirer, •.1re stacked. M a" addiUoMl
precaut.ion••n ~rhllld .~rinJcU~ .,.etetl U iruitllod in ••ch TWIt.
Pre.idon II _rt. to keeo t.hI n.ta at I" ~abl. ~I'IC111ratur9 .". to ...1.
eltt.re.1 or hl.t or col". .

!bl .ont.ainln in ~rhlch t.h. 1'11....r- "l.c." It•.f'lI,. bel", nore« on \he
..\llt-r.ck. are oyUndrical In IhaPlt, about lot lnehee in Ala..." bJ' .
2 inch.. d"D .nd an 11.1'" or .he., _tAl Ttith 10""'r;a.Uona 1ft \ofI .....
bot.toe to pr'lTftnt the c.ne l'l"oe eo..1.II,; hlto 010" contau ....1'1 1\Mka4
••rtlcRlly .id. by .1".. Etch csn c,~~lnl a reel or 1000 ~t..

Wotion ~lotur. tU" 11 1nns~bll an'4 uololh. u".r ..tala .....
"'iUon.. It h on t.hh Il8count. ttl}!t the pr-cautionary· ..........\u..
.bo.. are necI.I.ty.

SUll "1«aU'.e. are .UI"\laU,. no"",tnnlllllY.bl. 'lIMn in UllI flr..t Cla..
oh tel hl t. are .ub.1eat. to 4•• t.ruoUo" by n,. when Ute)" are 1ft tM ta" .,
r.-laUna ru... Th. "'an,:;or or 4a.t.ru.Uon rro. thU·"HU:I'M. ---"r. ll.aoi.
ne.rly la ,;r'lllt .. In the .... ar IIOUon picture ril"..

Prol:a1'>ly the 't01t. int.e1'il.t1n,: •• t or ~e~.t.l.... fro. tM pheta,;raphl.
vievnolnt.. In pO'ao.alon of \h. Sikftal co~ 1. the hlltorleal~ ell.
leet.ion taken durln« the Chil War. All or thea. 01.... al"'l' ot \M .. t
eall~ion var~lt.y .nd I!\&ny a,.. or 01••«1.... 0,.. t.rUl. ot." Inch 1"
U11d:n.... The dHfioulti•• lnvohed in \he .tlnr ot \he....,;.. \1.... wouM
b. l"Il~arded AI alllOst. insuMIOUntabl. in the.. "a,.. 1tMl pIa tao h.d " WI
co. Wid 1I1th elllJh'10n il30Jdlalely pr.e."illf; nt/OM.lre .."", \I.ed at.. once .",11.
.till wet.. Accor>'llnr;lya p,ntabl. "ark 1'0011 'IQ' .n irWthll'l",abl. aOtl...ory
to -,hoto,r.oby. uoo'\lre. ~.. re nece..~,rn:r r.uoh lo%\!er than at Dr...nt. .nd
no 1nabntonaou. expo.uro••r ·S~D .hota- _,.. poalibl••

Ttllt orill:inal 01.\.81 of the B"~y 18rlO1.6.300 1n .111,ar. f11" 11'1 atael
c..... t. the HoUon 'Picture Laho1"o!.tory. " ...hi"p:ton Barrack•• .u a l'\Irth.r
oroc~t.1o., ap:liaat. t.ho lou or ~h1s eolleotto:! each of the !\Opt.l..... hu hae",
oArarully ~\lpllc.tAd .~ t.he "du~.na«'ti.'A- ~re filed lr t.he t!teoroot
810111 Labori\.tory in 'tOllp:n;ory BuH"in£ fo. 6. 19th e F st.- •• 17herfll theT are
available tor \118 in lho 1)rl'tuct.!.on of .11'lnta.

l'bot4r;uoh' ot the ~o..nhh-J..mericl:n "'I!r. t.'l' B~" II"IU"l"Ilct!On. tM
Ru ••o.Jaoane.e r.sr are .i~ilarly ore•• rred.

The nar,alivel or t.he "orl,1 H. "~.OOO .'1.1 tol", are Hored In t.h. sun
Laborotory, ....h in J. aepant.e MoUa contt.ir"Or. A "u!)}iellr. "'r;at.he haa
baen ~~. 'roe e.ch orl~i~,l on ha~.y eut fIlm a~ ~.a "uolie~te ner;~~l.a.

a,.. a"rav. u••d in t.he :Jr~uctlo:'l o~ Nrllhe~ orintl neel't. T!.1el'l print..
hOIll lho ori,tinel fle«aU... are 'Mcirica1l" or.\.red. The 1"0<"0" for thil
Drttce~ure is t,:) '11lr:.illhe the ....,.ur II( '011 th't'O'U,th bre.ka,;e .a • lar~

:,c.,ber or the oridnal I'Ic«ati.ea are 1:1&•• olate••
'1 OJ. • Ull f"urthttr inlurance t.hl!t the "01"1" !';ar plcb.Jr.a .hall nner b.

'o.t.,t.he Slltna1 Cor", h:ll f"urnilhe~ a print 'rttl"l e.ch or the n.,;.tha. to t.he
His':.or1c.l Branch ttt the Generd St&rt.<:hlch er,[c.nluUon hll filed th'l:! 1n.
"lrcpno( bulHi", at Hxth t. e Su. I'" bo~ th. ni!:iralan<1: t.bI otu.,1icate
.'e«.1 ti VOl .hou \~ lie des troyed. 1t "cuI" b. :JollibIe ttt prOl'uee a. ..,-r •• t ot
n'~OJ.t.lvea by c";cvinr; the orints in the pOSle,,1en of the Hht.e.\ed Dr•.nch. Th~

oetpetuat.ion of the ro:'ct.orbl ree:lrd or ..,...rica', .chi,v.":tent. in ~"r "ClO'W"~

11 a ..urtl4.

.,.
l.let~orelo(ical Jlape.ir Sh~e am LaIlor'tcny,

:the l'etaorolodc.ll Section of the 5i •
PU"'p~Se of 1\lIi,hhfn,c llaWol'olel;icat 'datar:1 ~l~a w. Orj;.nh~d tor the
..~ctl.?n requ1ru ter it.a 'ooeration in.tr a nnehu of the arcy. l'hia
tha l!l....ero)e,:ic.l eleftnta It 1 ~ntI 71th "hich to ."ur. aU
Ir~ te all these In.t1''\leont; an'" : .0 r'quirn aouaraW. wUh ~ich to cal.
n.rerarc, thh .hop anlf!abo to .hop in "hich they ..y be noalred .

.bo\'e, .nd.alld ror t.he cur ra 1"1 "as or!:'nhed fa:" tho purpo.ea ..~t1oned
reference to l'Iilit.<\rv r:eleo::;: oC .der::loPint; inttN.':Ienta. hnll11: special
;)r.c}~H~n hth*,' ..UUn,t "chln~·. e~lDlSllnt or the .hop inclu-ie. a
~n~:. aM an of tho a..,1.1 ha ..,.~~M d!,ill. precllien .'M.lrin« inltru.
etc.'neee,"arv tor the ..... kint;t .rt: ~Ch aa taDii .n" die•• drill •• rUe••
t~~(' oertalnit>,t t.o clock ,,"ork opu 1 or aU the i,.tru_nta. lnclwdinjIJ:
.et.eorelttoeal "p'lll.ratu.~. • D ca 'IOrk an" all the OJl'tI ot

f'hflI·in.tN.ntl tor ut • .at. t.he i
Stena! COrpl .r~ ahipOed' hOI the .De.ar ...... llllluorolodcal lutien. Of the I
thau' nriou•• bUen., Due to aCCi;ot .t. .nllhinl;ton arr! .re DUt into u'a at.
one part of 1. Po.t to 'nother a•• ' e~:o:r t.he ":lovt.nl:' et I .tat.ien trolll
often subjt'c.ed to rCU,th h.ndit ... ",~"; I h.opent. the inat.nlmenta .re
slizhl .M .JOtNtleel .eriou. ~I~ i" h }IIy~ .,:e~ult in damu. 'ol'Ztiae•
See tion • t ·'lJhin~ton. repai;ed ~na:~e:~nt. they are 'ent te the Ueuora IO~ica!
cOI'IdIt.icn oraetically ., -,:oOd "'.l'Il1l'. op am Ita"'e rea'ly tor iuue tn a

MO~ the In.trulllenta t7hich are ~aed'
very ext/en.he in.t1"\ll"le~t is u,ed t f 1 the l:lo,~ is t.he tn,o"ol1te. Thh
arlpllar elo.atien of the 1Ia l1ool1 to a ~ e" oUot ballttan.; it. lIIe',ureu the
.the l'IeceSl1ty ot the eb.~r.~-l1en- r;elo 1" "ith ita ui... U1 .t such t.1l:le. at

~IV require It is
.ccut".cy 01\ the ob.enat.ion t.lat 'IU ' necelJlry tar the .

.conditton al"'! be accul"l..... in ner; d:~~:tnJMnth kept in t.he .ery be'l
eYery ....y in the year •• rrl 1enarallv tou 'uHOfIe.er. bein£: uled O\ltdeor.
deterioration by U',e weather ,1)' th ' r !:le. a d.v. it is 'ubject t.)
oieces. co.,. 'aD&rt~ that i. to at the len, as , '-'hieh are !':.de in tTlo

• s·Y. the Canadtan bal
"nt~d t.o,et.her deterlerate. and the I 110 with "hie'" they 're
t.he theodol1t~, Aa a "at.tar at fact. e~.e. 1llU1t. he r('ce/!'oE'nte'" and replaced

'hap they are entirely rebuilt nhich n.en inatru-el.t.s are recf'ive'1 tn the
.nd ·ttlf' t'ornaut oart.s reolaced'b .una that tt2y /Il.Ust b. rellequ.rl'd
aperation 11 conceMed, ~. ,to·o,", ~. ':17par;- an-i in every "Iy I!''''e, a. tar ••
hYf;r0E;rIlDhs. all er Which are equlcped '!'Iit~raratlh•• therll':o,::nph. and
&a-e a~ theodolite. th.t 11. taken rto-",'1 cocks, have to t:e ,tane a.er the
robuil t: n every "etall, reCirished and

~...other~ry i~oortl.nt l\.;net,1en is t.tu l . :
t~ laboratory, which it 'a "ction er tit ~r ca Hbr. tinr; tho inltluunta in
used in ca,.n~c tion ''thh the work et esllbe ~i op. So'llt ot tha In. true.ant.
.t.~"",r" theh~_o'Teter ereclllon 1"1 on.re ItAnd.rot b'rocet.ar
th ..' IllI.ftOl!lIter, collll1latar '
• l';!r-o";;71"1 ar'l th~rr.'o~raph. my be coaled ttt a I 'pp&ral1la bv "'h!ch
~O as ~.·n te~oer~lure IS nec....ry All i 101l' t.aflper.ture a/rl ha.ta~
rro~ +.1:." ~dt>uhcturan "!U.t. be t.e'~d a to 1\Itrul!l!ntl atter hin,[ received
'l!ent~ ffhich have been rabuUt 'n,", rertt>~'hed t::1r ttperation. ar:'l all In.tru~

'tT"nen bll'o"':!ttera are recelv!ld 'rr til st aho be teateI'!.
t.ntert. for V.lCV'lrl•• ~r! all othet tJete~, ~h"~r.ur,cture:r tJiev are carefully
~lt~~in~~ion. Yr.e? ar~ t.he~ c~o'r.d wi.h 't~~ ~ ..v ~~ ~et.ect~'l by an aye_
fle~'!-·. lerr·.h of ':.l~e to ~et.er"lille.the1" 1" to: st~n sl'd b.ro .... t.er OY~r .. JU!'~
bv U o'!"s'!r':e:, skilled in hil,.t!llf)C bao,,;.,e~;iab.lity. thh work l'UIL 1'f' 1ar~

!her-,;-e·.'!rs UU~ 1n tM 51£na1' r~ .. ~s '
1-~.! i!.:-" t'T.~~'e"... :bev are. te'~1 f~r'" 're 0: three t·,co.: ~.alt1r:ul"l,ll!ln.
....~-.'1':;~!' ! "erree '!'!'" .C'alll: .'.,)1", .nd re1ecte" i -:ora til"n
.,,, ::.~ :re~:'sbr I'!.l.ro-'!t.er i. vleful in ,-tlJ.s~r'i •

';I'I'e::~ .br. ar-l :.. ,::ar;ic'Jl'rly 'J""ul '.. n~ all ae,ce. or 11-' "errf'!!
.: _, • JtlJ.\v."b'Jlqo,..,

.Ul theodalite•• berore beinjIJ: phced in t.h. taa" ot tho ob.or"'er /l"0

inspected .ery c:'l.reJ'Ully ". t.o I'Och:l.nic1.l detect. o.nd in :l.4dlt.1en UO t.. ~ed
:I.: ;:: lit. the ndjult.tent or the lnelt; 2nd, t.he 3djuat.l'Ont so ttut tho bitt
P ~ i. hOr i.ent31; 3rd. tho 3dj\l.l~nt ot the inltrument '0 th,t the "'ertlcdl
nxi. is p.rpendicular to tho .ertic~l ~i'; and 1th, to chook the aero ot tho
....rtie3.1 circle.
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•hted May 15, 1923.

rTD~DLIr.HT ~DJ AS A. StQII.ALU'G DEVICE.

.t.

stCWolt.L C1!'FS Il1HCr~5IJCG HE1HOO5 0' OF.ICY. 07 'D!f' CctG:1
SJlJALOPrY';£R 0' T!£ 4!1lY~

Rllquhit.lon rrOIl t:!e (18M ''If'(lctet' to tbi. office tor .uDOl,. or
reoul"1~ ~le,., nlstflt \lith!n tM orfie. proper r(i rout.d "iruc.t1y to tM

'I ... tl .. ,,14 I"vo Section. Rore itetl. aro extneteo' wtlilit. _1' be .t.ocl'"..ed
lrct or tho :'h'o Shl'lal Corp. DoDOU, eM thon too roqulJitton 11 "I'll

t.o the ·&tHl~ Beet.ion, which ctet.rmnc. rA,(jt.her the b...l.\l'co of tho it....
an to be putchaaed or csncolod. SbClu.ld it tie ded"ed the i~~ an t4
be P~ChlUO"", th,y llrtl :11 tourn edited tor ·pure,..., ,iven an eslll'll\Wd
Go.t, ..Ii,f;ne~ a F\lrpo...-,JJr.ber an! t6rwrd.~ to tM ,inanee s.t=t1on tOT
fum••

Th. rec;ull1t1on i. then oJirected to'the p\U'ch,)u'SecUon tor procUTe­
l!ll!"t. The llI~thotf ot buyin, ftrto.,.d.pendift~'13rl:'",ly Gn fIholmr tho it.e~a
co.. within any one ot the tol}0\71nl; headt,,:_;

1. Kateria) ur'';lInt.lJ neddlkl.
2. HaterhI paunt.ed or l':'llnufactured by one:

concern- only.
3. Reo}aco=ent p<"-rta.
4. Cost ~500. or OT.U.
~. Cost \'n~or fsrc •

It.olll' tnr !fj,jC:1 an omer:gc:lCy o.xist. aro) oroered illllllf'diately by blur
or telor;rIlQ. , '

I'
,.

• ,ao.. iC ,'. .,
, .

1'"

ILe,,1 which are palOl"lad, "'l1l~rd.ctW'ed, or sold by one concern only.
are Ilurchaa.d f'r0!:l the Il.I'Jf3c turcr l7m\inr; the patent. rroo the lole &"ll1U­

taclurer. or .ol~ .eJlil)('ar.Cl'l'Icy....1 the caell ",ay be. proTided that tho
requhit.ioni"« officer ~,111 certif'y "thll,t no othor l'Iuterhl w111 ~eet the

ireMnl.a ,pt Uttr Sill:n:tJ CorPI, ..

ItAl"l of lpare parta ror apparab.ll already in ule :ore. a" 0. r;enera1
role. pyrohued,rro. the dl'\lfacturor or tho oriiinal a'JPll:'ltlJl, unle..
experience hal I)oOYJl that the.. partl can be procured f't'00lI oLiler l"anu.
hcturerl.

When the q,.ntity ot lupplies to be procured <icel "ot exceed :.500. in
COlt thlv lI'3oy be purcm-leet vithout a".ertillns. but ulul'l1:" cOII:P8t1t1ve bidl
aro leeured,

ffhen it il rellionably certain that IUPlJliol on any propolll.l nil1 COlt
over $500. leall"d bidl a':'e requelted. The ulO of the lealed pr:lposals is
tor the pcr'OOlle of protection to ~e pIH'Ch:lll:v; orrico a,..t 1'::1irneu to the
manufacturers 01' <iealurl int.er~lle" in the ro.rOtfitiel b,int: flr~ured.

l7h'n uter-l'll haa been a"..rtis~ and no bidl rccehod,thll orrioo then
k.. authority to to i,.to the 3rotl" r.-..ulot ant\ T"l\:rchllu f:o" art; concorn \hat
offen to t'u:rni..h the r.roaterial at. 1\ r(lol!lon'\1.10 prico. rr prien quoted
on a~ proposal are unrulo·lIble. an l>idl Mol be ra,ieoterl anti i"rocur,~nt.
r-.ado in the ODen r:r.rkot..

Sourc.e!l of SUW:~lY, A card irdex 1II1aint.'\1nod, co."tain1n~,th. n..... of
marruraoturerl ll't.O 1I.'I'lt f\lr"ilhed a certain clu'l of ''Iateriel in the put
am allo II. Hat of ' thOle r.lanutaoturer. 111\0 ha., requdted ~roPoul' to be
furnished t.he!I.. thll Ult at the pr"'t'\. tiM cont.'l.ins Iliout 5,000 NIil..
of' ..anutactllrer. and i.,)Je1nlllj ,Mod to froo tiM to't.l"'i'lO 301 :MI. lourCII

l"p1y are "'.elopod. Purehui"l: "ireotori.. ere alao cOn!l\lltod aM
n provi"e additional lturt... ,

Deb.ure-t Bidttera. l!a.nur.oturera whOle "11111f'r;1 wUh the ar am Navy
uep:,r&=enls Fave bee" unnUlf.II,Clorr, aither boc'luUl thor ~T(l not f'"Ir"hh.tt
":ltJ:.'ri~l calle" ror on contr&.eta .",aMe" bin or tin" tv'l1c6 to CO'!lply With
their contr"eta in other oart.1cul~ra••,.. place'" or I Hat or lltibatrld
lo1....ers, ,., proocuals '\.f·0 ""t thelO alnuflcturera until they ~aVl bun
rei"lt.al:.d.



~.

IT' lollcl a!' orrort. to cnlar~ thoJ lOOTeCI of lupoly, the n.Hr.OU for
DlJrchnlinc 51"ml Corce IUCI"Illfll nrtl 1n .Ih!lo 11nol r.~thor r .... t.rict.ed. It
1sbelfoved it "nl be or-intLNat to d.Jlortbe briefly tho ~aterhl in Hhioh
thq Slr:n.il \,lorPI iI'hold to 4 t:ltht-r l"ut.rLeted IllI\rkot.. .

In tho field o'C rtuHo alppl1",·the bula poUnt.l on.tho mOlt! ~rtAnt
rtldll? de"lolopmonla are conlrolle~ "by .t~ cmbino ''''''ich UIGS tho Rf'l.dlo
COI"DOtat.!on of'Amerien .... HI loUin;; '\toney~ B, llft t1.J:J'oolDflnt bot'70cn tb:i
cO~p"hiel tneluiled 1n th"'cbiriUno,' lhBy liGnl throuj:h tho R~10 CorporAU on

of '\"I'lOriea, -'cxceot In.thcir·~e'l1~. tIlth: the (iovernlllenl.. where thOY"ro
oercltt.ed to ontoI' into cO"lpet1l1on ono 1I'Hh the other tor J:.O'Ierl'£o)nl
buaire ... !fc...orthulc". in loito of thil AJ::TCCllll:l'lt. the q,lClIUon of lecurll\f::
real eompetitioti·on '1"1"-"'10 Juppliftl 11 ':l .ory difficult problee. Due to the
booo in the ri\"'ib induilry durJr.j::·thc ""It rrnr 'Veon, attd tho conuquent
or-try of !:lOny n"'" /l\'1~f,ciurort il'lto thil riclll of 1l'I:'In.att\eturo, it 11 telt
th'l.t coopetition is on the increue Mol it ~'\y "e s'\foly sai" th't about
onc.h"lf ot the ardors Dlnccd by ttle· 5ipnl CorDS for udio material htlve been
oU1lr"ed tiurin,: the put ye"r to lllan.af.1cluron ol>t o.ffil1:\ted. with the b"io
COrDOrat.ion of ~oric'\. Tho chief difficulty, howe.er, 11 experienced in tho
ourchll..lino: or tubol for rll."'io leta, the IIsnur"cwre of lIhich.l1 Ductically
controlled by three companiel.

In the purch"so or tolophones, telophone II.ppar.,tul, nnd·s"itchboards,
the nol" ts·r!lther Hoit.ed. a larl:e proportion of thO orders be1njl: olace" flith
six ~Anufacturers. In tho purchale or auxili'''Y appar'tul, .uch ~ lino
cor.ltructlon r.l\t.crilll, "iro, cor"s ant4 DIu,;', Good COI!lp8tiU.e pricel have
been obtained. In the ~J"lrch!lSe of telePiont: clble, throe "'lUlutaclurers h'1ve
in the paa t controlle" t~e field.

Perhapi the only instlrico which has occurred. in the palt. fev years in 'llhic
the ~ip,.l Corps was unable to procure cOll:l:lUnication mat.erial of eat.i.factory
qualit.y t.o meet the requirel:l8nla i" the United ~t..-'l.ea _I ('In a project
for the eecurint or new deeo lea c.ble for reonirs to the Ua'hin;;ton-
Muka Ullitarv Cable and '!eler;raJil Sr-tem. Here the "ipll-l Corpe""" can­
rronud ,.,ith tho British mOnOpoly in r;ut.tA percha, the 1Il0st satisfactory
inawatine material yet de.eloped for u'e in connection uith deep ua cables.
llo AmeriCAn runufacturer could furnish I:Utt.a oercha eable, tfhich 1;::-
rubber insulated ellble AI the only alternative. It 11 earne't.ly ho i
h~ner Out IOItoO ''-eriean ~nufacturer rilll-e flble to dculop a aat I·

factory'dee~ lea c",blo ul1n;;: rubb.r or ICIlle other 'ub.titute for, ptt.tatopercha as 1" vieu ot' the cont.ellplattid rehabilitation of th. Wash n~ t~·
Alalka'llilitary Cable am ToIOj::uph Sylto. durlrllt the nOJ:t t ...o yura't e
quest.ion of procuroll!'ent of Ifl.thfactory d.eo lea cable 11 of pe.ral"lOUn
il'!lportance. to the Slhl'lll Corp"

n nry ltea<iy incr'ease in competition in the purchase ot PhC~aphic
luop11es haa been tfit""lellcd in the put rew y.au. It TrU I:~rwra rao:~;n
ceded a few years al:O tnat the product. of o~ of the 14r~el .anutttorl
of photo~raDhic suo~lies were tar .uperior .to ~~.c ~:;he~.c::::rYiaiO~ of
Gra-tuallY hcnfever, by a soriea ot' teste un er en ,

, b ro rYt tha t. 0 thor III. n.a rae turer. are nOW ..nu-
thi. orfice, it hal eon ou tho.e or the cortcern which
r.oturl~ luppliul which cODparc ~vor~bl~:~otor::raPhic indu.try, 10 that
dB and' till hold. ~ proenent pIce n ount of 1II0ney by ..1dllb
today lhe Sitnal Corpi i ••ninh a conliderable a.a r nd t.h1.t -.till. the

. . I _ inltance. it hal been ou
comp3rat.ive te.ts.. n ",a"l t thO u.andard let by the lea~i~

~tl.teria1J f'urnhhed rto not rite/~ u~r:·sat.il'fact.orllYand tho .u1.nt
r,januraclurer. ethey nevertherfie~1 t\n~c~ment to warrfl.nt their pur'ehue.
to the ;)ip..al orpS i. su c en .

. So to the very IlIall· ~antit,' of thiS
In the Ueteorolo~ical rvice, ~o1 Id the -aarke·t i. re.tricted

elalS or 1M lerial u.ed in tho cOOlllerc 1a ::~e ~r theoilolttea for this
to three Or fOJr nanuf'ctunra. The ~ro Ie of the value of ed....ertil1n;::.
• er"lce, hO'lever, a!'rord' a verv recen exar.lp

ThelO tb.odolitol I""8ro dove lop"" by the OO.... rMttnt aM fro. Ute tt. ot UleiJ"
~cvoloplll8nt were I'lllnu!ll.e1.urcd by only o:w MnufactuNr, it 1iiin,:: 1:'1'''.,..1111,.
bellevtfd thftt he "'0. tho only ON nf!O cildt .. utilfacwrH, ....tI!.tu,. u..a..
Hi! otice b,ca.,e .0 ·.,iih th\t it iMu.. tt«..."rv to t,.,. t.:I i"tu,•• t o~
in """"in,; thel. il"lltrumtnh, so dr".n-lite. ·an" .pecitt..e·thM ..or' or,,.,,,,, .rW1
rr:r ... for Cluotltton. "e:oe lent out t/) the brlncioa.l .. Il:ore of "'H' i.t.t-.ao-
:"'CI. .1'1 thie country. '!he r ..ult nl that'thh "",,.f'\ctur.r, ••11'1' Ut .. t. he
\"l.1 IiI·oly to lo'e hit lIl~nopoly on th..o In.trulllOnts, re""* hu orlc. by
one.fifth in ord(!r·to ,.t the buU,.....

Soec1l'tc-,UOnJI 'til'! i)r .n~•. Althout:h it.:"h the policy or t~h otti" UJ
co.,er ali Si ..nd COr<,1 1ll"tCrm-'by ,pee1Ncatt6n. aM <irwrinc', .w, to the
l'\rre nulllber G! nell" d,·vl.')oP"!cnte, the cnn.l...'nt re·:i.ion nece"l!.ry on the olA
SQI;lcit1cation' • .IInot a UriV'", ?orson"ol,thll ha. n~lIr boon po.sibl••A. ~

re.ult,t.he only pOlllible un:-.' t., de.erlb,~ the·-I(wrhl ·'hen .011ciUnl: cO:lfDe(.ition,
Ir!.".in,::s an" SDecific~ tiona M:' boln;:; ,,··alletlf!, is to 011 to:" I':!.&terial of
onl.! 1II1\n.l1'Il.oturer :\Ud 1r~Hc~te t."'\t. a bi.d 0". ,,;(I4i""1"',(,. ...'\'....,ri,aI 'lJ"ill be con­
siliered •..Thil is very unI'\t.isfacl.cry 1'Ul it voJry ort.en ?"ap-cns thit ot.hoo~ /U:nu­

tJ.cturen J-to ",at kne:J" the particular cb'raet.er1st~e. or o.o:an,f.,U' • .1~fac.tur<.'"
by their COlll!"'Ol1tors an" eithar.ttl not bid at.·aU, or b:rt on 1()I"I(.$hiftl "'hlch
dGeI not Illeet Ule requirc'II8r.t.s. Vory of'ten all", it is ieoossible t.o "e~rnine

rlhclher an equivalont fIlatcrtal ...Ul "Xtot th.·r~quiro~nt. wHhOJt. lest.int> the
,a1"6.

/Avert.iein,. ;.11 purchaJ". etTer ~ 5CO, ..Mch do not cooe uMer hea,.l;in;;.'
1,2, "aM <I, ptevtoualy I!l>.lhlionold, are at'nrtiud~ tho chiof ~,Hu. V!'Iich
the Sip.. l Corp I reli~. on in a"'vtlrtllin,; propoed' are t,ho request.. tor bida
that it. sendl out to lhe varlet11 l!lan.:faclurera. '!'hmc-.es the Go~r~rt

Mverther and leveral llur-.ty and bondinr; cOl!lpaniea I">"hich a1verU.o tho GOY)'-n­
aent'. wanta. Thoi'e ad"'6:'tidn~ cOllpllni•• are forwardod coole. of all
Dropo.aIs tor lup:tliu on the dat. of l ..ue, .rOd, u a ~ner31 rule, print a
H. • the ~aterial" on which quotation. are rte.tfe"', and "hen the avard hUI
bet lie,· they .".. lIe th.ir olienta at the aueo... rul birtrier. These propuah
for .uppl1el are al.o postoed on bulleUn be.""., both in this orriee and the
orrice of the AlliJtant Seore~ry of "u, 10 thot prospective bi"dors ~y
exalline t.he",·and deterlll'lne \meth.r or not they ant intereated.

The que.tion i. orten .Iked:_ -F.hy edvertile ~en the 03teri~l or aucb
and aucb a concern i. entirely aatist.1clory and their oricea re1Sor4ble'­
!:"ny ,:::ood reuonl can b. ~b6n tor ad...erUliD{.. :leo.,,; th~ the follovin;::

1. When a eanut...et..n.r aUI t.hat :le i. lIi4o'il'l4: in colllp8tit.ion
with otherl, h" •• a ~eneral rul.,~i..... bil be.t. prico
in order to ~lit4!r. tto l'Usino-lI. .

2. COIlplJt1t1ob f'breel .pric.. downward.
S. ,'odwrtiaint: .hotr.· ..nufaclurer. wbat v. are bUJin,;, .not that.

\hey can inoreuo t.'leir pro.tit. ~ lIlarutacturillf; wha_t VI! want.,
., v.~ orten _nuf'acl,uroi'l can rurnhh ai.Uar e.ator!:ll -.hich

t .wUl:"'o U,. lIork .1u.t a. nt.hract.orlly, at II. loner'orice.
5, Certain jobbers otl.en. ~ote· lOiter· price. t.l\J.n '.he lIlI\:er or·th.

.... ..terial, eith.r beeauae th.y.e o'llOutoc.kod or becmae Uw1
'·ar. wnlin« to r::iyo up 10,. ot their profit to tel ti_ bu~ine...

A';tI.rd •• Th. lowelt bioider do.. not. &l.:re.y• receive the order. 1ft
det.er.ininll ""h~i. the .\IIU,"l'd bidder, price ant Clualitar are.1S a ,.eneru
rule ~iven .qu,l w'thht,l.nd it hu 10000etl_. hen tCUM ·that. Ute hil:,hnt
bi"oler is dvinl; ,the Qo.vttrnM!nt. better value "ollar tor ,oollar tMn to'le
10'11'" Te.ta 0·181' 10"1= period. or tiM aTO otten ncc:....ry in 3i0W! cbases
nf :bl, luch 1\1 rtry b!:ltt.r1el. By te't.in~ it 'n..I !bunt! that SCQ
bilt.t.,.,"l" bart a very .hort Uf. 8Jl4 ••••,teS'\\lt ....re Practically or no \1"
t.o Uoe ~i;:na I Corp••

C...,,,tracts. Arter ~ttler"inin~ the .ucceurul bi""er the :»tder 11 writtoen•
If lh;j ordtlr Mount.a to ov.r ~;5OQ an'" requ.1re. over Sixty "'ays roll' ColtpleUon,
.. c:Jt>t ..~ct. ItUst alao "e writtAn to accolllpany tho oMer; writtan contncta are
al" r"c;uire"i when the a"tOl1nt ,. OWl' ~S,OOO., Irrupocthe or lillie or
~r!'<lro:l&nee.



In l.t:e laat in.bUnent it .,... hO'll'ft how tbe ordinary prlnciplu ot
I.ulti"le ll.lohO\~ol dp~r aMl,.liI rNulled in tt. .Itablt.shment or the fo1­
10'il"~ ...~lu•• ror t~ 111u,t~t.i...e probl.dl

Alt'loujth lho problen Dr.....I'~ in the la.t i .. tallNnt".. not iaunHd
u lin ~,..,rche for V,o'e rQIlO'dnl thh COur" in c1Jfwr a,..1,..1I, two e~
r !"·,l\lt.lonl t\J ...~ boon ;-·...c.lT.>i. the lntere.t thut _nltuted if ap-

-,'d by this ottic., • '.

How If the Hud.nt hu cHetuUy loliowd the detaill of the ".thod
oe eflCipha-.t/"t, he .,.111 reOlliLe tb&t "be .:clue"-c. 01 let.ten in each ciphEr
al"h.:::"et in t.hh exa""lpl. is the sa,.,.; the on '1 ;hrrerer.co between dill alptu>6et.a
TS.';:::- 0: 'Nii"tin iTipli.c:)lJ(~t.. thallI. podUon o!" t.he cipher aequeflCe
"i·J". 'UPf'Ct. to t.he (Ior,ll.(lQII\6nce! For inatance, itt:e put lo~lher In
suocrl-DOud liru the e':.ph·-r "lphabet.a of the 1l1u.tnlhe e::a:... ple on p3o;:e 6
of the lut bulletin, _ ha·:. ~he 1011071nl: diar;raa:

TUVlfxrz
G •
!,
P
T

IJll;LN"OP~R6

ffain Text

q
C
D
C
C

A e C 0 ~

Pia In Text

elcher 1.
:.lphaheh Z.

3.

••5.
OCEW C ,BlZS,

Tho "'lQln c ...blOi. Nnnln,: now direotly t'ro" Salina
Crul, i.Io:dco, to :;'an Juan ~el Sur~ Iflcara,:ua. and thenee
to ~al"t.. Elena. F..cuador,., ill be rMoved rro~ :;)an Juan del
Sur ar." hrouJ:ht <'llrecUr Into Puntaren.. , Costa Rica,
rrOll Slll1na Crt"~. One branct. cable .,ill be .lintdned
rro~ SaUroa Cnl1:-:on Jo.. do Quatoula, La. Liberta~. San
Juan "el ~"r to PaM_.

Bor,h an'" Ll~itl.1\.C~ Dill!lf.;:,e•• Perf'orance bOM. in tho 'U'll or tirt.en
per c.nt of the 0 or are uluattv I.ked tor whon the a.aunt or lhe order i.
o--er S5,0CXl. or on 'I'l¥ oon.trucUon project, 't.he co.t or wMoh i. 0.'1' (,500.
Liouid.ted d''-ee' are 0.1.0 ul<od I'Dr in oertAin oun. In ou. or bond, the
Go"~_I"t. hoa to .hO"'!' .clue! dlM.~ berore it can collect., while in QI.
UII ot Uetuld.t.ed o:I/lUC". t.ho umhcturer hu to .hOlf why the GoTOrn_nt
,hoult' not collect. if he 11 late in hh <'l.UveriOl.

Exoeditinl! doliveri... 'In order t.o Me -ihlt. all oanuflOturen'lhe up
t." t.heH at::ree..nla·al":::1 doll.or the eaterld on or baf'Ore tho ti"e prOlllllod,
a rollow-up .ection 11 JIl&l,lt.1.ined and cIon check on all ordors to· ..e t.b&t
t.hey are delivered \Tit!lin th,) tillle prollli'ed.

The rollowln, Chll1l'O' .,ill be lI~e, 'In t.ho nOllr fUt.uro, .In l!1ll C.bles
of Ul(' ,',11_1,eoric.n Cabla COlipany:

In Alphabet 3 ';1'8 ne that It 11 ltro intends to tho Tl.f:"lt or Dc. an] ~ .....y
c' , •

the n1ue of W
p

AI Do In thal alt:f'ab<tt~ £pin,! il 12 lr.ter...-:.h to

or D 1n ,'..l~~.l. ~, '0 tt. t tnt Ny atone. -uaee T a COrTfl1t'0-di",

Alphabet. In hue G, atan"!nJ:' bereath f
p

• lr..;hl-phabet 5·.... abo h.a.e G, bu\

IUndin,:: beneath~. "'" D in f!llJb.t.bet 5 .11 ~ internll to the. ~itt.t of G,

and ve cay a tone. plac. D l" iDtern.lI to ttt. ri«ht ot 0 1n AI~"lMit :., l.""1

1 : y In.
p ,

analrsis. At;&fn,

ABCD~FGHIJILM"OP~RSTU7HXTZ

BeD i> G [ J j( p. P fj 5 U X y i L F ;. ') pi { 0 R l' R
L S " V ;1 " 0 !:t t B BCD ~ r, I J 1. II 0 ~ S U 1 Y Z
UXiZii~V5-0RTHBCDFCI ~~rQs

E .~ V !II ;/ 0 ~ r H BCD F G I ..' X tl. ~ ~ 5 U X Y Z L

Note nO'<t, that. t~ S~tincel are the 'iIl:!le. except as rer;ilrd. theIr
rebU'/e j)O.iUon. or ~isDb.ce'2tnll to t.he ri~ht or left.. It. is c1eil.r,tberefore,
th1.t. if llO kn01ll' lhJ polHion or any nair of let.lers in :me lequence, ad the
pcsltion of one ~'lllb.r or tJ.. SMoe piii='1n another sequence~ 'If) .1"1,. "nee
o~~~~ the other ~.b.r of the ~ir in its proper politi on on account. of the
IYr.l-,et.ry exhibited in the ~a:-iO\la supcr1:"'J)Osed lines. Thul, if ...e tw.vI' only t.he
pOI~d"nl or a ft!1J let.ta,... on different line' ,in such a dlslEuo, 'IfO "'1 rill
in :r.ny eon letters in the dlar;ullI by recl1lrae h tnis 'Orinciole or
sY~Jet.rv 01 position.

Re!"er ncr.r lo th. tliagUl"\ a.,plyint; lG the ..na".. be1rl~ aol.ft4. ~n.'

I.
Cletler 2.
i.lphabetJ 3.

••

nul'!lucr of il'lton:LlI to the rl"ht or D 1ft Alphab.t 1, which -.tea

Wa"1Ion Uhconlin tlntcrt.ainod 30CXl boy. and their relat.1~u at the
cel.br~tion of Boyla ~~~, ~1· lat. rt .peoial t.ature of, the artetnoon'.
.nterlaiJ\lM!nt uu a ai;::N.I de"lon.tral1on by t.he S1~al Corcs R.C.l'.C. Unit
repruetlt.1n~ t.he HUH ry Da?flrt.l!lent. or the tJni~ra1t.y of 0I11conl1n. Radio
nct.iona !fIllalle" an" "oeuu-" boo typOl of' fieH ratlio .eta: )'laual
liae.ll~ by fla,::. an" "roject.or. _~ Il;e~nat.rated and a lliro sy.tes_.
ilUtallod util1r1l1;; fiold t.elepholllll a~t a. 12-Une lionocor'l nitchbOlrd!. tho
telaphon.. heine rlhlributed uon& the youn,::.tera to CCl!7Slni~t.e with .ach
ot.hlr In varlou. IecUon. of' the p;rand.land.

At. t.he conclualon ot the d.t(eo";'tefltion a bnM.kere<'l t.roupe 0.1 .tu~.nta
in rupleMent. unitonu of ftriett hue, 'burluqued 9ch of t.~ provioua
'lJ:nalin~ event., their per fer_nee en"in,; in the o::lol0110n of a dua=y ra"io
let hin" in.talled, weh to tho alaJ'~Ollnt of the yout.hfUl lpect."lt.orl.

The ~ ...on.atraUon "1''' plMned .nd directed by Caot.lin John A.. Ball.rd,
S. C., In charr' of ~i;::nal t..oral tminint: at. the ul'iveral.t.y.

Thla chance .,as noeoliitAted on account or tho hoaYv t.ratfic our tho
.,dn 11ne, and the f(llcl t.hllt. althouth the canacity of t.h<' Salina CI'\lI..gan
Juan del ~r lino ...a 175 letlera·per r.lll'a.1te~ the MXtr-Jr: c3p1.city or the
San Juan del Sur-Santa £lona line was but i45 let.terl I"Or 1I1nute, with
the result. thl\t I!lany U ..e, t.her....... II block In ~an Jupn del Sur.

Tho cha,,;::_ fro:'\ ~un Juan dol Sur to Punt.r.nu·will .horten t.he cable
t.o Sal"ta Elena'lome 400 oile., ~t.h a con.oquen~ incroa.o in capa~lty.

Boy" Day C.leh,.. tlon aided by
Sir.ra 1 COros R. O. T. C. unit.

t..~ercfore In.ert X in itl pro~r place 1n both Alpb«bet 1 and 5. tt. aar allo



," ..

lBt. UI now 1nnrt. t.hale mue. 1n the lIifIuar:e:

.. . (' .
Senra1 lspart.anl new Ya.hel hIr';-' bee" obuirwd. in t.hll MnlWr without.

rurtller al'llllydl.of lne freqt:lrtey ~ble.. • .'

51254512
,\leOr08'
, H I I - I 0 o·

451234-51
PDQ C ~·O MJ and
'I'HB·r.-&: ••

Plaln fest

ABCDEFOiIJIL.'O~'gRStoVCxrz
LDopQR tlf iii ~g. i v.cDYJi
I c CDFJKL~OPQ~ ~T BIB. OS

o CDrJ~LHOPQR' WY EXH US I
EXR US L G CD1JIL~OP~R. ~T

S I G cDr !L~OPqR ~T EIB U

lIaar1y 11.11 the "l\lUII.are sol"ld by the eperation. Moreonr. 'I7e note that tho
alphabet 11 :\ 1r:ey-woM alphabet beu\de of ~ne ...qultICe CDr J I LitO P Cl B. I:e
could "akt! a f:llell at the .orot \lll:)ft nhleb 1t 1.1 baa$d, but it. is .. ter to !.naort
Ute new _lu•• 1n the l!Iel!aj)l tiut, 1.0 lee Utat' no error. haYEi crept In.

fhU loot. llh ,to,. WI", POlIno.· , or po..1'1,. POIITICa.
. ..

'71th the Je "l'l'8at.1.I in It" oorr:." dJllrla_t. am politlonl, it. ....taiJtl,.
r.1VeI ,r;oOd oorrobol'llt1~~ or 1\.1 beiac 0 I 1ktI'.0..r, lu frGquency i • .-.1-'-m.
for O. Alia in 11n" 3anot 10, rC'J)I!cil..1y, the .eqaorcoll

D

1.
C10her 2.'
.\lohabe UI S.

••6.

look like 'I'RE EIIEHT. The tr. ~l'~CY \abl•• P" _c.ll~t. oorro'oraUon ~r u..
r,qu1red "aluU. Let u. In..n the.. MW _1... 1n \he t'8oonltruetlon "Uv.
,I'rl ll(;l\.!.n aop!y t,., p"inclpl...01 I~Uy of pHuio- _I'd the dt-V•• now
hcollleJ AI. followl:Alphablt. 5.....

Q .,

• ••• S• P
Xc • ~p

·U,....l •

Q "-, Po..,
• •

t • Q
• •

q.o • »0

.!!

Here we I\a':, the follorrlnc new ...1\1811

.(1,.b.t. 1

t • I, .
" • "l>
Dc - 1'1'P _

I c '- Zp:

1.
2.
3.

••S.

hint. • ai'll! W 1n Alphabet. 6. In Il.Uar ..mar .1. ll'uoee4 .1 th th. r ..a1nl",

lettera \lnt11 our tt.ia'~"'rl 11 .. rollOWI, ..ben the der1.1d 11ttAn are \lMerllnidt

A3CDErOBIJILMMOP9R.STOVWXTZ
Q iT X 0 £ !

- - IC J. •
o I i!I!
U I ,
G D! 9.!'

"lfl han uOUJ:h n~ to a"\IM wrd.. tro. the ab1etana of word uhnlt.ed.
IIote, thla 'Iquenc:e al the end of the ......,;e:

• . ""612 ..'451
'l'l'JWTE LJO'
P _ SIt

2. OlU'JB HX:BIF
fISO MlJ HI

,
1. Ie BJO ,;.n.0":

B 0" J.I~S

>••

IEQUO
Dn<EII

."'1IP
IL\T 0

!ClD.-\T
IHE ,

CR"G
.TO

"'11'1
.11:

co.,.,
TO •

tlIlPIl
INOll!

IRFPD
RtftB

IlDUII'
, IeI

IBlJI·
mIX:

AIlO"
OM,\

...

JO.FJV
INFO

Q,D<L
• EPL

G!l<1lS
COHn

ttD"" . :.IHIP /oBlOO
IRE A UPO • • fIIEI

qUEll: QC!G'It 1O:Df'o
E,t"" Elliff III'"

yruo •
ITIO.

Ul!'D'
011 AI

R:xIS
Iitil.'

~
!LOS

QD!I OKYJ! l«:BlS II!IPG
II,AC 11 ft .BI IIA. RA II

nllJ'l
I Pas

Y.ESSl'G.E.

Ul""l ICOUlI yrJPD
.N BP HE E I)IO'lB

INVUJ IJ1BUH lJ\lIO

• aT AI IX O""IIE

PJVVI~ . ....,0, OCZUI
DB C QIPU tE IX:

.. PclJo' WDP'"''''''''DBPEII· 01lI'OII . fIIEtI

QJDIZ . moo DlXI'
tIlBP • o. I'ltIO

'<:cm~ JIRAP Hf:-'UY, Ilt2BP
BE- T.'. 0 nHEr ERk!, .' :. ."'n,,,lIVZJQ 'lYZOI OQRBP
R"' ... ERI&- 0" .u~ 'i ACE

IZtIIQ: JZElJQ

• ow I SUB

QPm l'!A.1CL
Bit EIlJ.

Qr.m 1 qaFJV
IPA IPO

QIR", lIllIE
tJ" f IAft

QIR6P IPlIPP
BIPO lOIn

llQBTP RDtII
EIIO nHl

OQIlUs XJlDl
01 V. UIlS

g.

4. J1YVQC
.. 00.

S. ARFPo-:
0FtII

5.

,.
O.
i .

••

10.

11.

ICBJO AIlD.1 U1.BUQ ICBOJl' t~Pll QBDKL USQUO
E 5 EP "EE. ItH EE liE

GIFJS KltBIF HVVUr' LQltIB tJI.,XIO 'n:!FJV HIXIIP
T H .. t E tHE I ,

AJlf'PD QCRUW J IRAP REM QTUF .\RGPS TQDAT
TH BE E tHE'l' I IT I II

WTVQC WVZJQ QTZDI UQREf' !l'IRHO ORQXS Gial.O
H R PEE E" t

IZIWG TZEQG PJVVI ~G OCZOI DQREF IftNFl
! I E 8· .p:! TIE

QpJirn QALeL Petrol) PX'olJO GJDPr R:XIS GGflF! ..
E E PE P tHE! ITS T'"

QZwtV QBPJV GJOJ:Z moo OIXIP ItPJ1f TQJPD
E P E '88 '~.B· wtil t s I .f8

QJlJUIJ YIXNE QXREI. ann .WCBlS IIIPO .IRFPD
E f It E t t HER tE tH.... -
QKRSP IPm UQCVW TTDAS AIRKP ADOO ROW
E t 18 IE ..: tBD

QQ8YP .RIltM QlIQV QUO. QQCrt, WDDFO BSlJ I
E fHl B Btl Elf HEEE t

~S XJLOH TZ(fJU TEWO II
I UI .1 P S It·

g.

o.

2.

,.

6.

s.

1.

••

10.

••



So rar al"'o can 10C thoro "re ftp inEonlhtenciol. and O'Iny word I are
now DO.. ible to olX"lplet..e. Tho tirst \tord ltandl out .. RECOHtt..tSS:.tcE, and
at \)r'lC0 enablel UI to rUl 11'1 the'very next1Yord which \1 PRD:EDtr;(~. Further
pror;r... il "6ry GUV Ilnd t.he clmtllet.e old I'!. tozt 11 loon at hand. It 11
as follO'ln:

WESS:.cr

·RecoflN,i.... nce pn.codint tho deoloyoent 11 or' Illuch il'lportance (x) On thO
infor""ltlon of tho Onl.lny:, and of the terrain obtained thrQ.l,::h proper reonnah
(I) IlI"C'C cor.llbnt oMerl ~re.' illuo..'d. How co"plel<1' reconnaiuanco " ..y be ",\11

"CDOM uoon tho line th1.t cl\n he scared tor Vlo purpole wiU'lout lo.ing the
initiative in acti"n. thf" ch.. Tfl.ctAr of tho inrorrr.1.tioll deairarl, and uo~n

tho.. efficiency .,f tho Ofl018urCI laken by tho enc"Y to conctlal his dhpolilions".

Tho pri,,~ry alphabet il fou~ to bo balod upon the word EX~USTING:

E X H .\ U 5 T t." G BCD F J K L 1\ 0 p Q R V ~7 '( Z

::Ote th3t the. Ieey word Ibr the I!IQ ..a~ 11 the word LllfES, Bppearirl£
i1l.rectly beneath U\e lotter A in the cOr.lpldted dlal:rl\l!I of alphabeta.

the c)tar.l.o}c aboy!) _I, of course, apeeilily prepared f"or the iJlJrpoau or
the Ao~nltr"tion. Ulually, r;!"CatA"r rlifrt.cult.y it oxoerience" in solvlT1f;
such cales, but only "hen the.' ..,\.'SSitG ls rather ahort. f'urthermore-. in
~ilil&ry cryptOr.ra"lll, such "Torrll a. TIit, TH\T, THIS, ele. are or.litled, and
the opcdnc ..-red;:e in the aMlyais 1n .uch cT'}'btor;ral"l& I":U&t be found in
se~rchint: ror other c:ornon trlr;raphll, an" 'uch trir;rali\lI 'l.1I EE, ;'R, Off, e·.c.

The stu<'lenl ill uT~ed to I'lote well U\e ·f\lndar.ICnt...'1.1 points in tho orir.ciple.
~f synr-.etry of OOlition, fbr they are of ,:real a.. iltance in the
quick lolution of crypto~ra~s C:Ol:l1~ under this clle. Reference 11 abain
~de to the fact that the principle. of .y~etl"J of OOlition can on1y be
aoplied to the cipher alphabeta nhen they are arranr;ed in the torI"! of
encipherin,;; alph;\bets, for Iyl'Tltltry, if it exhtl. il on1y shown in that
rom or the cioher alph,,~ct& ard not in the decipher in,: alphabet forl"l.

The f"llo_i,,; problel"l, a crypto~rllr.l of a mlltary nature, is .ubr.litted
ror analysis:

OE~~G JFf'DE NCKAP

A J PSG P K P T 'K E 0 I 0 0

QKIZP HJ .• BS YXIRU" S , D I G L;.. R

F' V r I. X L I U 0"

C S ~I ',: Z V 0 J F B

Y " V r p G '\/ Y D R

T H V H S H P P G Q

R o H Q C I BC.O K

l S G Z L ·PAPKe

H " P P S

Q D Ii B A

.• J X G

BPZOr) VIOO'S Y,AZZD VC,LZ

~~GIZ CVQBF ~JCVR ~K8EL llGTAJ OSBHD

t50r., ZDTOI. BIQBO AHilUD

G~rxo P'~JLX RMRLG MGEOR Ch'AEe SCJXF

ZH:.LL_1.1.1l1

llYJQr TU!OGI

L:'AtM ""Rey, D~ADE PYHVR

ErMGS [CErO DYHBA AEKOJ

B LOU Z

BE~XK PR'EXU H 8 LA

lllJKJIt Z".PFA VSSUZHZB;.J

KOKGT UNEIIYo G 0 F. J

50:.01

T



_'00
Call Letten

9th Corf' ....ea
pretia 0 or san fund,eo,e.l. -;vy
Pt. Dou!:l11 .UtAh fNX
ft.D. _.Ru..ell,~o. r.v;;
Rockwell fidd.eal. :iYH
Pt.i<hitoan•.Iuh. r.zc
Ft..Caaey,.Ia.h. 'i1ZJ

Leu 1r.Itlortaflt. Stat.io~

Crilley Piel". Cal.
Ft. Uc:.rthur.ClIl. ,.
Fit%.~~dA' Oon.Ho.p.,Denver,Col.

6th CorDs hrC'a
chic.bo. iii. nv!
5.U'r1dI;8 Field .1I1oh. :rn:
Charu te Field I .Ul. ·,rtJ
Jettonon 81c•• , ~. rrvv
S tOU Pield I Ill. UTF

Leu lIIportant. St1It.t.onl
C4~ custer I Uich.
Rock bland ·'rIGM1,Ill.
Fort. Brady, Mich.
Fort }1ayne; Mich.
UniT. of \11•• ,liM ilon;:n••.
Unlv. of Ill.,UrbanA,IlI.

'/OJ
IlZL
l1XF
aU
~1Z0

;:UZ
:-:ZP
"UR
liZt
\"".0

"".Ins

SU!. CorE- Atea
K· 8M HOU.lon.'Texu
Ho!:!\lc.:.urU. ..
ft. Trav 11. Tex..
Dou~l"I', "rit.
_FJ:.~BHu, 'toi.~
Ft..Brown,Texa. '
Ft.. HlaohUca ,.oril.
Ft.~elnt.o.h,Teza.

Ft..Ri~~old,Texa.

Kelly Field.Texa.
ea~ )larfa, To:o..
Pt.Clark, Texa.

7th Cor~!.rea.. .
tortha, Nebr.
Ft.. Lea.en-orlh,!.an.
rt.RLley.1Can. _

Leu Ic&ortol.nt. StI\tLon.
Onh'. or Juaurl.to11.El.bia.1l0.

, .

3Td Corps "rea'
Fort. HOTr.':,d, M.d.
14I.~ley Field,Va'
Ft..nonJ'oo ,Va.'

J,.cu 1lt;-:nlant~
£d,g,\lU'9.",a ;.:. ·.n~:.td.
~berd$or. Proqin~ Gd., Hd.
Ft· Euat.is, Va..
Camp lleade, '1M.

Call Letter

2nd Cor,. Ana
Gbvernprl Ulan".".Y. !7VP
W'est Point, W.Y. 'JIJAH
CaOf Vai1,R.J. :7UEA
lI1 t.chell Flaid,N.r. ViA.
Ft.H.G.:,'ri;:ht,lI.Y-. ._
Ft. Tolten, II.Y. mJL
Fl. Ht.ncock.·!I.~. T nuB

leu IJIlportant ~ta liona
Car.lp Dix. N.J.
Rari tan "ncr.ar. N'.J.
)!o~gan Ord ·08p;)t,So .Aeb'JY.!U
ft..Hacllton. H.t. '
Fl.'lausworth,tI.Y.
Porl toe_iHk, !f:~.

Dh trie\. of 'lfaih1n5ton
'uhln,Gh, b.c. m
tlo~Hnl 'ield, '?,C. uJII

h to CorE Area
iB.. IIporGnt'St\tlon
Ft.Ethan Allen,Vt.

7 r

l"htl followtn,:: fAllio S\,ation. coaprue -um At-r awt Corp' t&.<:tic neUi in
the Ul'itold Sta~. prooel':

.. '

I·

oith Corp. It.rea
Ft.. I!d'herson,Ga.
Ft..MoultrLe.S.C.
ft.·Sc;;rnen.Ga.
lay Ue, t. SkI:. ,Fla.
Pt.... rr.nt...P1a. ,:
Pt.. Bran. II.C.

lIta,. ~.,ortal't. Btit.1ona
Ft..1i"~in~'~ Ga.:
f'.O&let.horpe,.Ga •

. 5th';Corpa i\r'n.
'0\"( ua}~~, "'1$

·1't. •.BC'n:,d.:.rr:'sp,n,tnd.
Fai r f'iet"!, Oilio
LanJ;L~ f'!aH.'R'. V.. .1­
- . 14S5 l:aQ,...~_,nt. StAt.1ona

I I Ca. IIMx.7i, _ j •
• ~.. l':':

1mIno.
IlZA

TiUEV
IttDm.

.,

,.

\ihclre no can let.ten .re ~i.en, I tat.1onl are uain~
teTlporary caU••lIlen-d. by Corpl 51,::n&1 Orricott.

Durin.: the caleMu year endirli: o.c.31,1922. tb,e "f'a)' Net ha~lod 62.222
orCie1al rad1o,::ran.,c;;ofl.1It.in,; of Z,Zn,U1 'fI'Ord.I. u.." th1. trafric been
han"l.d )v.r co~rclal land line•• it -oul" ha.e co.t tho GoTer~nt $38,202.
The t.otal co.t.)r handl1n,; thh traffic bv the "Tl!lr R.... io lfet.ellclu,tve of
enli.led opera lin: perlonnal.wa. C18.039. the total .a.in~ t.o the Ooverr.~flt.

th.rerore."~l7Untod to &20.163.

the t ....ffic at the pratent Ulle il a.erasing.•pproxi .... tely $6.000 ltorth
or ~u.in••• ~r aont.h •

On M&rch 1. 1923, the Wu Departaent tAtle,::raph offic. ft. r:roved to the
Offic. of the Chi.f Signal orfieer ant con,olld"ate:d with the Si~nal Corp' rarlh
.taUon at. t.he" heatlquartera. it eo".Ututll"ll the W.r Departaent Menap'
C.nt.r •

........



....
..22- .1'.

CIa.. B broadcastin,::,Ph,non.
exclu!l.e. (See Note Z) .

Azu tau I' ,eu, ICn, Pl'\~~'Pk,exclulin.

S~&cial·a,.teur,and·technical
am tratnln~ .Clh&O'lI,C·l,e)[cl~.iTi. .. '} . , .
f.lrcra rt,'C"ii;rc-·'1 Ph ••
nlm.e)[c!u' t ....

Re.efoted. (See Hote 1)
.~. I

·Cla•• j\ broarlca-.tin~, Fh,excI\l'~

JSee.Note3) .

j l\ari~, c,rt, 10',. Spk, non·
uclua1vo~ tSe'e.Note 4)
,.' :i

; . t •

Re.erved. (See ~te 1)

·R.uked. (See Jote 1)

. CluS '" broa<lc.iUI\i;,Ph,
"c e.xc1uI ii'e'. (See Note 3) .

~f~«l.C-.j, ICU.Spk,exclu.ive.
(.s.ee: M?te 5)

'ciaas A broadca. ling,Ph,
.I: :' e.xelu5i~e•.{See flote 3}

:~ llar1ne i1nd~aircrafL, C~l, JC'rl",
. i :i Splr:, eJ:e1u.ive.

'aft tn.:;Ui
netera~,

!elo;, 130:

ISO'

'r~o)
'146)

"
'"
1<6) ,

0: . '150)' ,
150)

'17&)'

176)
'00)

2(0),
22~)

222)
'2>1)'

"'\'86

'86)
'88)

,ear
lOO '

~ I ,.; }OO

..,..•. ,
, '(0),

• 50)

<50

<50)
545)

5<5)
600~,

"ava frequency,
Kilocic1es p~r .ee.

;'bo-.::e 23~

'2300

.gi~:
2100

\2100
2000 ' ,

(2000
{1700

(1700
(1500

(1500
(1350

{13S0
I {1300

(1350
{lO5O

{1050
(1<>10

(1<>10
(1000

lOCO

(lOCO
{ 667 ",

667

( 667
( 550

( 550
( 500

·fl.ecocaendaUOn or t.be "Hoover- 'Radlo CoMerenea,"'arch 20-26,1923.

;t 11 roco'lllll'lOnd~6' th.t ratHo 'rt~~.lon. be ...lr;l'Ied .pa'{ltlO ...n· 1
froquG1\an (..... 14l1\&t.hsl. wittUn thf...... be:M ~~I'"'rll~ "« to .t~e UM' co
ronde red. aa &h'en i!, thei toll""i~ table.. "

Th·rOl.:;::hOut. t.h~' repo~t. bt'I~ 'rin tnl\uency a'" Wll.ft 18l'l1~1::e ~~:.n.
nan len&th in e.et.etl 11 SOO,OOO dhlded by .....,e rroquoncy in yc
per.econd. ·_··_· __ ·-- ... ·r.·~-; .. ···_·

It. i. reco~end.d that wave tr~.raarked exclulive be u.ed ror no other
type or tervice' thote 'll8rked non..exolul1ve can be ul&d for other t¥pe. of
r'l'l1.o cCl!ll'Unica~ion. at indic...~d"· ~.'

(Table ~i tt.ad)"

The SeCOI'HI. National Radio.Conferon.ce-"!ch ..t. 1If1t.h ..8ecrotllry 800'f'er in
Wareh,inlroduced a e.thod of dni~natltlr; radio .a"'eI which 11 .0_whAt 11ft"

to the ra"io p.lbllc. Thil iI the u.e of !Tl!qJeney. 1n k\locyclu{abbrertated
Icc) inete.d ofwue lel'\f;th in .etera. 'Ibo1 al1vantar;e. of thll practice he....
'been famill.r to radio e~ineer. for '01"8 tiee, and it. 11 probable that. it "'111
nentualb' replace the ua. of waft lel'l{;lh in Mter•• A•• e.atter of taet...
wave le~tb 11 a 10~t art.t..t1c1al conception 1n the hoMl1Rf,: of raJiio appa_
rahl. I.nd 11 one of the ditt\cult. thin,;, fbI' the beginner t.:o underataDd. The
fTequeneyof the radio ....v. 11 the aa. II the frequency or the alternat.1"f;
current .hich fiowl in 'the radio tun.lIlittint; or receivi.R4: let.

As orten happenl in teohnical 1IlIttera, the idea of "kibcyclea- 11 It.pler
;han t~ forbid-iin,; "pect of the word .ut:,r;eatl. "KUo" CliOan. D thouuncI,.nd
cycle ~na nne COl!lplete alterniltion. Thlt l'IJ.wer of kilocycles iMicate.

the n\lOber ':}! tbOutaRds or tiliOS that the r1'lpldly alternaUnr; current repeats
ils tlo-;' in either diroction in tho .ntenna in one sccond. The 11:.311er the
vave lenltt! in oeter., the lar~er i. the frequ.ncy in kilocycles.

The rea.on that kilocyclel are oomin~ ,tat':} u'e and displacin~ eeter. ia
the n.c•••• ry .eparation of the freqUency of tran'lllitlin.:; Sl<,tions to

ph"ent interferenee il tho lame, no lIlatter vhat the J'requene-.1 llay be, Thh
neee... ry .epar.tion is "'DriBble and quite ~lslea-til'lb whtin oxcrcssed in 'lIllt.ers.
Thul the number·of rao:lio lllellaggs that ian be tranlr.liltod shNlt.aneously Without.
interr.ranc. can be correctly judE:ed frora the kilocycles but not fr~ the uters.
For cxarlple, t.he Il!I&tour. will in the r'uture worlr: in a baM of ·:avelength. trca
150 to 200 .eters, but thil 11 a frequency ban<t frtllll ZOOO to 1'500 ldl~yc1e"

This i. an enor80u.ly wid.r band ..ben con.idered fro. tho ",ie~i~t of kilo­
cycles than, for eXlllli>le. the band hUin,: the .... width in ~ters froll 1000 lo
1050 l'lO~rs, wtIhh it SOO to 286 Idlocyclea. 'fhile it is i:)OlSH-le to carr', on
fifty I1l1Ultan.ou. ra"io telef)hOI'l8 COIl"Unicoltion. between lSC 2.!'<i 200 ~clers.

only one'toul" be Ol\rried on betlfeon 1000 al'l" 1050 !MIters.
In aceordancc nith the recol';...endaUon or the Secon-i Nati:lnal Railio

Conrorence,the Department. ot COmr.lerc. and other Govu,.ent. "e,arv..ent. "ill
herea.fter follow the practice of lpecifjiDIl: in eTOn ....lue. of kilocycles rather
than ~eters. The Conference reco~ended the oractiee of eXl'lreuiRf; _"'a
frequency in kiloeycl.. peT aecond with wan lel'l~th in .,et~n in pllrenthese.
thereafter: The relation between the ~tp i. "'ary stAple.To obtain lcUocyclU,
divide SOO,OOO by the rNIIIber of r-etera; to obtain aetera, divide 300,000 by
the nUliber of ldlocyclea. For flltUlple, 100 llIatAlra a aoproxWat.ely 3000 Ir:Uocyclea.
300 utAlra • 1000 kUocyole., 1000 meten • 300 kilocyclea, ~ _ten. 100
kllocycle1. Tbe followin& table lI'ay be uud for rapid .M accurate cOlIYer.ion
eith.r fro. kilocycle. to /IOtan or I!leterl to kUocycl...

For b1&h1y aGcurate cont"8nion the' ft.ctor 299 820 .hould be unci instead of
300 000. fbe t'ble b.low -:hu ae-curatAl .,.lu.. of Idlocyclea cornapondint; to
any ri1aber of ••tAlra and ",iee 'Yeraa. It .hould b. particularly notic." that. the
t,' - 11 entirely r ....nlbl.; that 11. tor a ..ple, 50 kUocyclea h 5996 ..tel'.
I 10 50 ..tAlu 11 5996 kilocyclel. the ran,;. of t.h. table 11. _lily extendlld.
by .'IHtinr; t" "eci...l point. tor .-aple, on. can not "ild 223 in the rt..ut.
coluan, but itl .~inlent 11 obLllned by .tindinl later in the table that. 22SO
kilocycle. -or lIIeten 11 ecj.i....lent. to 1M., .eten or kilocyc18l, h_ ~ich US
lr:U?C~~le' or .ete", ia equl'f1l..t to 1$44 .. teu tr kilocycle••

DEPAR'NUr OF CCMOIlCE
Va.hin.:;ton

USE 0 F ULOCTCl1:S II RADIO.

Th. bn' 10 k .... tube t.ranlldt.wra, .,tboril., for lnat,allaUon at. ft.
Leavenworth. Kanua, an!! rort DouSl.. , Utah. rill ?ery eateriall,. t ..Uiuw
the h.n"Hnc of harrio t.hroul:hout tbt Ar., ",to HiE:h .,eed trant.Uti",
equipIMnt ot the Klein.chl:lidt t:II>' hal been ordered and Will be placed in
op' 'ion i1lllll8dhtely at 17"hinston and Fort knj. Harrhon. fill••Ul
o the'e two .tationl to operate aeapprod... tely one hundrri w"rda
pe,- .inute durin,:: p.ried. of peak t.rattic load.,



"ot.o 5. - Mobile "",1oe on t.M 667 ke/I (460 .. ter) wt.w 11 to b•
• topped betwe.n 7 and 11 p... loeal I t.an4ard \1"., and to
b. traMt.r"'" 1ft 10 tar and. aI .oon a. praeUeable, to
v.... trequcnc1n belcw 500 'a/I (_... l'lI£UI. a"on 600
.. ten).

A ola.. A. broa,)r.utirlK .tAlion h •• ""Ucn of .utriclen\.
POWI' to lene an extend.. territory. Fit" territ~rb.l

waft rr.qulnol.. .,prodMtel, 10 tel• •,.rt. ar. to b•
'''1«* 'by tbt Depvtaent. ot CClIr.IlrCI too 1"1001\1 are",
tbrllc.ho\lt the United State. witho\:lt dupllcation. The
tAln NCh an.. "lU'lln .ach ,r n .. naUanAl tOOU ;".f'r1 to
h...,., 'n~ I'rol1\l.onc1". aept.rated by 3pproxlMtoly 50 ke/a.

Note t. - !'he 1000 and 600 b:./. (300 ani aoo !'lIter) ....01 aro r"r
call1l'1t: and di,t.n.. parpo•••• with ••in1B.ltl :If trafric.

1Iot.a1._

RMia conpa.s,C\I,U::I,Splc.
erelu.h'••

W'rt"" anlt alrenft., C\1,IC\1.
...clu.!.,., I ...... 4_'

MariN and aircraft,c;:,n: .1,
«ICcluai.,..,

Ib.,l,. aotd drcrart,C';,IC"J' .Spt,
nc)uI1YC.

000)
952)

(500
(44S

{J75
(315

"R'~'~';-;l''-'.:;:'~'"''''~'~'/~.-------..•."t' ')11'1:;,1...:;;:.---------------
!1.:':~...... '.-! 12/ SIlC,____ "ot.c,.

'15 os, roo..ro!"nt ,CY, tc" I.Splt,Dc lu.i.... !'he wa.... banda r ••• rwd abow tor oawrnl')lnt u•••,. nOW tht

('15
(300

300

(300
('85

('85
(275

275

1275
('SO

,so

052)
1000)

1000

1000)
1053)

lO~3

1<>11)

1091

le9l)
1200}

1'00

Re••ned.

RescrYed.

C~rl"rlnt.1: ,{C"l.non-exelust..e.

l!.a.r1l'11". :lb, uclusive.

Govtl rnr.ent,ef'", Ie':, M,)._Ie Ius 1ve.

.ubj.ct or .tuoiy by an Int.rd.partlllntal Co..Ut...ith • vi.. to

auii>Mllnt or _1'81.n,;th8 1D t.bue band. tort all Go-,ern_nt. .tatLlPnl

in 'ueh a unner t.h.t. t.hI aim.- lnt..rrcnnc. _Ul rllt\llt.. • .tept

.hould be tat'n by ortioor. 1n char~ ot S1&_1 Cor~ atat.lona too

_hitt hor.! prennt tranal:lu.tln~ ......len~t.hI to the band. r •••rm abo....

ter Go't'ernMTI t. un until detinl te ina tr\lct.bn' t..... been 1't0l1....4 fT.

U,h ottlee on Ut1l .ubjeot.

('SO
(235

(~3~

(25"

(,:;0
(150

(150
(120

I'JO)
}277)

127'7)
13~)

1''''')
1579)

157?)
<:5(0)

'li::l dne, Ph,e"tclusive.

Un!vet"S i~y .col:e;::.:o..... r1 a~r~r. •... 1 :
Cl. Ie:", t"x..:lus{ve.

~e rnr;e., t.e::, rr:l.~pk,eIcIus i.,...

Ua:ine a.:1." !:::)i't-to.?obt.~on_

l;0YCrnnhlt,C:", Ir:-:·..~p:'::.exl'"lu.siv~.

o:!o
( 95

'SOO)
3158)

GO'1(rre-'J:l.t, r::. Ie::. Spit.
ue}u:;i"., •

•• '...Uable Cor .pechl aeensint by t.he Dltp.s..rt.oent of
Coxeree.

Rot. 2. -- ""t IIlON thfln ah: C".1 IMleur atn.t.!onl to be lic!ll\sed to \III
wn"e t'rcqucncioa IbCYIl 1050 kc/s havo 1cnt:ths b~low 286
I::lt.ra), fur cO""r.luniell.t,!oll aoroa. l'Latour"l b:lrriera.
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CO~J'RIBU11016 ,\liD mfL',IIGfS.

J.rtiele. umer this hoadin, lIUIt. not be takan u an esp..... lon
or tho oplntor or Tho Chief Slr;nal Otficor. (111M. of .gUlon
will ~ .tlhh~l~ if reque.ted.)

fRE. .~y OrnCER :.,D THE 8CJf SCOUT.

By'
Prank lIoorIMn, if.jor. bittna1 Corps.

t". pUblishing the fOllow1nl= letter, atlenUen 1. invited to the splendid
ooporwnity for all t'.~. ofN.eerl. Clspocully th'o.e of tn:! Rue",. and Rltionll
Ou'\rd, to do. tine bit ('If worJo: ror t~i~ coe!tUftity aM eountry ~nd at tJM!
nO(! liM p;'in c3nt.:lct vi In !l l:JUre. or real inlpiration and poUonll.1 ;:;lealure.
• Ilctus] exocrtcncc. he" sho'l:.TI that re.U....eU.e boy. wh., blory in their

lou&hness· and W'lUlt:! n'lt., for tho world, adD1t the noed or .ffection 'r.d ,"?cd

lldvicc, ftrod In Scouting: an opportunit-, for that. -.n to IBn- a••oct.tion
\rtlich enrries no p:tt:-on'1,;e C?r -11I1..,; .tloy .turf." . Thoir ruponse is
!\l':lJlt in! t&nt4neou! And in A !h:>rt t!:ae the .oout leader find. himself the
ob.Joet of an a rfectionate loyaH:t. DCl'W alike to hir:l a.nd to the boy••

The traininE and eJ:~rience of "rt";y afficen qualities that'! as teacher;
':)f \"that ,c:>ut. are requirod to learn. Officen of the Si,;nal Corp' are
especially fortun-'\te in thh l'es:M'ct and .ill 'ind in Ar.Icrica'a boyhood
an enthu!iastic (.)11.,.1nt.

The ~an .ho. today. inapire. boy••~th a spirit of P.lriothr:l, ~ood
cithon.hlp lind .orvice to God and neir;bbor 1. doing ID1ch to in.ure the !\Jtu:oo
of .... 11' country. He can (to it if he will. TM .cout uniCorn and the seout
s' lrd of lhln( h!\vo an aloost irrea1atablo. appeal for the 3Tel'3..:e boy.
fl. is no d Hficulty o.bou t j:etting him to COl!lO into the ,aoe but clean
!trai~ht thinking oe~ who ~ill t3ke ti~ to giTe him what he ,hould have.
in a pe.ckaj:;e 10 Dle'\3ini/: th'\l he wants it, ore harder to J;ot. The "'rr:ry
a-:.,n;: ila Regular. Nation:!.l Guard and Resc",c df'rtcel'l has nearly a hun~rcd
thowand con qual Hied in ••ery .ay except a. to 1Ii1lin,;ne.. to '03re thl
ti~c. If they onee eJ:perience the real plea.ure of rer.onal le~dership of,
and i::lti_llte •••ociaUon \:Jith. 50IIle dor:en or lSoro of the leaden of the fut.ure
there ""ill be nO further difficulty about f1n~in~ the time.

It i. hoped that IUI\Y Sil:ral Corps Officer' will to alllOl\fj;·tho••ho
will profit by the suq:;e.Uon of the General of the "min.

ilAR DEP:,JrntEHr
Orfiee or the Chie!' of Start

';luhinr;l<ln

J,pril 16. 192$.
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!he Sel)lJt.~f'OGr,l'!I be1nj:j I1on... ilitary in ot'tlrncter. it h .
tl'\1t. :u 'U«r:e.te'" in tht resolution, th'\t .Olle :.I'TJ.Y officers h,w
hclil:t.ted to t,ko :oc:t.\"e p:o.rt in .coutin,;, fea.rint: it. ci~ht crute
nisurderst.~n"'ln~. but I 'U!I .ure, rrDel tho inforn... Uon you h,ve pre ..
sented to ee, th~t a ...kinc: lI:n~ this ruolution. <lxprt.. inc the
c'\rneSt ~<I.lre of the l<1:\"'er. or the Boy Scout l!ovoMnt for :l. r;re::lter
delree of coopor ... tion, .ill .erve to reM"" this lIthunderst.~.ndinr;.

After c ...rofully rt!vitWi~ the' ~t1vltie. of the ~oy ::'cout.
of '~ric~. their pro&r'_, <lbjeo~iTt•• lender.hip nnd a.ctu~l :l.ccon­
plishl:lentll.· I do not he.\.1ta.te to uy.\h:l.t I shqu1d be Tery gbd to
.ee oer.-.bers of the :.nry ntt')""hert tl\h .uch neUva po.rt in .coutirq;
'\1 oN'ic1 ...1 "'ut.ie' :\nd loc:\l contlit.ion. penlit.

Th... t. the Boy Scout Kove_nt h3, :'llre:\dy recNited ~. group
~r over 130.000 ~n r:iTin~ volunteor .e,..ioo in chDr::lctBr bUilding
"'-nd citilen.hip tr"'inin~. ~nd that.over 2,000,000 boy' or Americ::l
h~~ heen heloeo! by this protf,r:I.JI 11 ::l reatl.f'k~ble ::lecor:lpl1ahment, I
feel th... t the \lork ia one with which :\ny .oldiel; .hould be proud to
be ".lSoci"'.t.cd.

S:uch '\SSoci:o.Lion lrClUld be af benefit in c:u\Y w:'Iya. The le:\dership
:)~ ~oys ~ev~l,os qU::llitie••hieh ~id in the le~der'h1p or men. snd
active scout senice would I;h'O nlu~ble experience to .:1.1'11 of ,our
of!'iecr. nhich they lIlicht-not otherwise lot in tlaolot pollce.· ltot'e.
Qt'er. the respon.ibility of .etLinc :l.n eJ:1mole to bay. "!tho h:\ft
:lotooted.·.• t....nd~rd .... bifth ... th~t expreued·in the SCClUt oath :\nd
l~.v I!11S t re'\ct on the le:\der in :t llI:!.nner entirely to his beneti to :\nd
ta th... t of tho.e .,.,ith ,"hom he ~...oei:lte8.

!f\vinc kept in clo.t' touch .ith the 1fI)rl.;: ot·tt'.e-Boy Scouta.
I thorouchly l\oorO'fe of il.-ob1eet for \he zpod it -toa. the bOy •.:'lnd
f'\1 I' the I' , I !".oprove ef it. .... , soldier tor the ~o'" 1t-01oo. ttl those
-xh:) T'.v l>e e".lled utlOn to lene .... our tuture defonden, e.nd fine.lly,
~s 'HI ;.:¥.Ir1c".n cit.ben I :\pprove of 1t ftJr the tl"\inil1& it J:h'el in
preo... rin,c t.he boy to be .:l 'tItthy cithen or his ,o~ntry~

I feel t.h... t it is e. di.tinct recoGnition of the hiGh qunliti­
c ... Uons or I,my lIIen to be ....ked to p:\rticipr_te in 0. aOftClllnt which
h.'"1.8 -.ecCll:lpli.hed .0 C1uch for the yout.h of the bnd nnd which tna .a
I::Uch of pronise for the !'u ture.

T!'le Seeret..."'-ry of :::11'. \lith _him rl\'rie discussed the a ... tt.er,
joir.s ne in hopil'\l; you ~...y find ""U!1 Arr!(f IICn who rill :l.poreei~.te o.M
t ...kc ~dv,nt... ~e of thi, opoort6nity to becooe useful vorker. in :\ gree.t
undort-.kinb•

•

\lr, Jallles E'. I.e! t,
Chief Scout Executive.

Boy Scout. of ~erica,

Hew York City. n.Y.

My deer Mr. '7111t.:

1 hsve receiTed a copy or a r ••olut.ion recently adopted by the
~ . .>n11 Ccundl, Boy Scouts :)f Arlerica, in .htch the hope is eJ:preue4
tl.'1'.I"I:IY and !hvy I:len may t'\ke a greater intere.t in tho org'lni1l1t1on.
~o\:. a.,!'; I:lY coofelation in bringing thi. to the at.tention or the .\rrv \:Jitb
a view to encourar;ing active participation by a r;reater nu~ber of .~
"n.

f
Very sincerely you1',' . .. ..
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,.. f • '-':'l:'e:.~ 1.a:'l cours"::; re: II" ,::e;;1n ··It.~ :,ril.ctic.::.l '·o:"l~ i~ con-
.~.. : 0:-•• t:· "~.e ,::.:o.51C ca':~s('s 0: :~!! [re3:.':-;:'r. :J.~ sopho:::o:"e ·~.~:-s. i~_!"

'. \. .,ce:' ~a.:r!es be;in "!.'.:: ·.~eo:-C'tie:.1 ant 1t-bonto:"" "or~~ c:': ·t:'rea
eo~ ·!:t':C. 1.eleo;nphr. ::.1'.1s::.:1::,\ 's "7eIe;;r.:.?h :::n;:':'lee:-i:-..z' i5 ~e'-'-:l.~ :. te::t­
'oo~:, Oci:!b sU?ple:-.(?:::~e· :;:.. ~l'c't.~'r('s ::.:-.~ b" bbar::.tor·· .. ar::. T!'.e seeon!!
'.1~rter t.'!:es u;: t.::e ~·..::.~.:e:;t.J.15 of tl!:epr.o:1Y. usin; :.s a textbtlo~:;

·::-es~~n I:': ~lcc'!'ic~l ~~i-:ee:-ln; Dep;l:-t~:'It e:st~t~

fl.S all "'res".:)..'::: in :rtbi::eer1. - Collo;e t.a::e s:.:.~ '.;0:-:-:.

Fre5h=.:!:'1 1SO •
Sopho:\Orcs 113
JUdars 6E
S~:,:iQTS 60

",5 ~:-,:·,:· __ t:'O:'l :or ~:'C t;-,eardl.c.~1 ··ar:: or the .Vv;lnce~ T'.O.'i'.C. eo:.:r::e:,
... 3tll"'O:".~.s ::).... ~ ~.lC: •..., '~<:.r: of college 'OlU:~:::iJ.tics, i.r.c''J~·i:t;; !'!i:;~er

::.1 '~'::rl1, ·.l'"it;ana::.l"t:..:, .:tr.:.I··:i.c'l .:l:-." c.escl'l.?tl.\'"C' ;;t'o~trj", ditferenti.:lI 3.:-•.:1
ir.·~~r·l C-lic Ius; _:'".t' :i.uIt..::.n~cu:ll\'~:ith t~'e caune in eIect.:·ic::.l co:.1.­
"~i~J.· !.O"l. ':1l!" :o:-,ti:".ue ~it:l theoretic3-1 :-.ec·,. nics, h'~.lt'olUlics J.nc. stre:'lbt!'!
~: ; '''I'I~ h. ':!:o;!••.·~·'C :.1:0 !'.l1d ... v~~r a~ coll'J;;e ph\·!:.lcs :l.:"!:! ;l ....ea:- of
~l.".::-:~: ..: £1~ct:"ic.l1 ~:\-:':".!"er:.::;; belor,: be;;i.",·i,\; ti:e co."-~:':ic... tion eat::":o~!,

•"~""'~~ ~~ ~:.:".:J~ ~.~' ~~:-~o~'::'~t:::~o~~~ :,;~c~~~-De~~~C~~ i~::~~~h~~-:;~e~::~:-~
<". ·l·s~ l_bor... tor'· "or!"

:Q\lr:;~: c:)·.'!:·!.:'.-: ":'.e !'U:1L..\~.c:,:·.\l ·.:'."arrt:'<aI :;ri:'lciplos, il.:"!d acco~-

-\:'\ir .. -10:; ..1' r:-ht"L. e::.,~ril"'.~;-.t-I "'or:: ~r'l t~~ !·.bon.to:-i~S, are con-
···I1"·~tI ,:" rro.'''':;~or Gco!''! D', Shc\).::,.rc:.".... MCJ.: af t>e c:,p:.n.. !~;'\t of
~Icct. :'c·~ e:tr:':':I:'''':,'.r.;, ~ .. :,.:.sis',:I:'I1.. ?ro:es~ar C•. orc:o.u J~.nsry, Jr., in
c·:).r,-c ('1; r'll to . 'or~:, : :-.c ";I', 1nt,tructar G-:oq;c '. S'le::'!son, in ch:;,;r::~ of'
',:,(' t"l"·.~:-::~ '.~.~ 'elcF~o~e lnbaf.:-..':.or:. EJ.c~ af t!.eae .."<Cn i~ :rell I:n?~m

~o';" rl:'se ... rc:' "or': in thc :1clt of ~Iectrl.o.~.l co);-,·u.-:ic:ttio:1, tho t'ro l.....t~er
::al~!.n.: ~o:--:"":i:;::;~o:u in t1:,: 'i;':-:'""l Cff:'co:·s l ::csl."f'Ve Car;>s.
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t»3t .j.·.illoT'I
':cl

J:1i' - ....t, ° I.l,.·f'ot~.;. st,~te institution, L3 loe:t~ in the
:It . 0; . i :.\~ . .lli~, •. -a 10':(' to ';,e eit·· l~it~ or ca, Flul; so ''''He
.... " ['(,::J. • " iU'i ,: e ..t~·· ()_~ l.I:e ra:-.:er·ei~:,. it e..;~. ~~ ('••s!.!y
..... ,:': ~ c"': ',J it er _·e:":·apoli::. The 'j"':i., eltie ,'~"'::i:"';; 0.

-~. -"\:-:rc ~o:;<·· ~~.: c.' ··"t·· 7n:,r...{'l• .::.:-c too closel', _o·ocL.... tctl ll..... ~
~"'l':" -t·cc c·-'''.:; ···'!.e;·;..r~ the -•. b dhtribuUn.; :,oi;'!t.. 0:- 'e

:0:" ::3t.

T:' ;';:,~...;- i~ . ~l!ll Lr';:; O"'r fH'(-'c} '::.T:l 0: :-t: c"i::- t',: t!:.rl."c
:t·.·t:rJ:;· ~"'rtur' I:; .:-,,::,.....t e·.roll-.('.~', .:::,:lJt1.:- :\'-::'~::-.::..:'l.t

~'. '.' ~c'~~:)1 o"r~,:~, i:: ·;G:i:i ~n ,••'~ 1.:"7 ··C"'.:':': st"l'·....nt::.
't i: ca . .;::r': : r:-.·... ':' ;-11 -- (Coll~g'S or:::1 ~.'.<: .. , 'd .rehi -c~" c.

i-r.:, :":- '.t. {'.~. :':;'_:"'" r::.:.r 'Olc:; :l.lC - l'C ':'0:'1; 5-::'0:1: c:
l 1.l~, 1.1 -, ...:, i.·1r, ":;l,le:: .:1c' Gr.::.r·· t~ ";.:.>~{.l ""!' C·:- r' ;-::t

'-:':' ".':,) .1 [ i' r' co-('(~.uc. \.;'0:"_... 1. ". ';'.'" C::C" ,1.0:: 0: 0·..("

.:I.-::'~' .- .... i at'·· I. ,! : ..~11 clcb-:'cu~':'s, t~,!" l::'Ii''',:!'~: .• :,,":~s ;'0
>O,,;,:C':l_~":' .'( .o·~i . Q ... ·I.e ::>t.:J~I:'r.t~ '-60 f.i,d :;c.::.tt('I'C:! .c.o~oi,.t!.o-.3
.:.11 0', :- t:~: 7'11' ~i·k:.

'i'lr: • t"l:'.1, ':0' £w .( ••C. U':1T ,',: 11/;0 ,JlIiV'~ [,,:y C:-

_.. ,- .'.-.- _: ::;?:.~:_ ..'.-.- _._ .. ~ .-_ .. -

l .. r~\- ,t~. 1 1>' 's a:"!!' to ":~ich t~.c ;(l'n:::n'c::~ l','''S i't·..~cl:
", .. i .. ·.t··J 0:\ - ••:t..!":; .·ili~r-· i:".~t-·..lctio·, i'e!,"'!.. '.'0 "(:~ co"

q~·lh ..:,,, .:l'L. 'j,' i~ ro:- '1 :,~""!.::~!1·· t~it .:.:.!c S'~'~r-ts ~o ~:"c
.~·:.~·IL c:''' ..... "0' '''':1C!!'(: •.llit~r·' t.r... :'nl..l~·~ ll. ':::!"

•. ~~-<&. ~' l"::>ot, is ~u::· ~ i:\sti~·-,tio:'l. This ca.....t:l:or-· ~i·i.a:'..

:;, i ~:~]i~:·I.~~:·~~i~:::;~~l~f:~~~i~;~;)~~~~:~~~;~E~.~~~.~:·:-:f::~;~;~~'
r<;;:·;.E;.~;:~~ 'i:~~::/~~~:;~~;3~:~S:~!:;o':~r;~::;:::~ ;' ;~.:J::;'O'OO"
'r .0 r" r:'\ ::".~ L'l'rh..- ~rl clt;itlc \0' '.n '!...{ .•v,":d ~'~t

1;:;i,·~;';I~~:~~:;r:~~~;;:~E:~~~~Uf.::~;~!~~~f:j:{~;}~~;Ci,:Y::;:" d

::·::;";"or1. .. t:o, '!..n C' .p .;!.r'j ,":' '1' ~.~{' n:1 :-.(: q;' t ~.,'t',

'i:hcl'!:! oll'C five Unit 8 of thl:' ',('I.T,C. c:;' _'J' is' ~c' I:' ,!. - !: •• j', C" 5'.
r'I1~:'\'1 'il.:;!"... 1 \:i)t'j:J. :O"nt'I ....,1 ·...ci- 1. ':'l'-;: T,:,,~ . .'1"~' ...... ::~.:. ..:.~n
:":1 ~ll c)lh:u; P'c i.rt~.ll-r·, U:'t !'~o:. 1.1] v," ::-;~:-. _"'Job 'to' c
~tli':.~~ '-:tl t.J:t..\1 UPit~ :'.0"'1. t··c ·.\.cI!.cc.l~"t '}.r~' .... 11.. -:0::: :-("5~c'i-:"1'1;
:;•.: .M. S~;~J.~ Cn~p~ IT''\~t iT?:. t.:e :.bct-tcl :ilGbC~T' ,- )o-":.r~. ':It 0: tlC
~ll ~ to1 L.\ i~orhlb. "'nr?11-::le::·. i:'l,t:v :lbCT:' 'hit:- i~ .... ':i...-~~,l1(]"Js: .



Ex'ttbtt II, (E"pCI tr..ents for rel~i=r"Fh)

Sherard,on'o "Telephone !.p~r.)t.us" ,uppler.:.em.ed b" ":;ig... l Corps !.".l
lio. 3" ancJ by b'Jreau of 5inndardl C1rcul~r UCl. 112, "Telephone 5e""1c."
a!'~ 1"1 labClroJ.tory \fClr;c. ruri~ t.he third quart.er of junior and senior
YE:'r e , the \'lork is (ldoJnistcred o7.cluoive1y by t.he ::!.ilila.ry d~~rt::l'nt.,

f' ·t that llt.udcnts r.'Oly elect. addiUoral \fork in lhe olectrical depart.­,
T':e laborlLt,or'l \lork in connect.ion pit.h 'lTire·eonduct.ed te!er;re.phy

.. nd t"lcpI.on~· 1.:l d~si.;ned to I:;ivo the student. firat-t-.,J.nci Jo:no',let\f;.e ct
t~';:I~tic circui~s ;1S used in con=.unieat.ion. !txperience 1n &eU.i~ up and
or ;~~1"G 'he nor~ fund3aen~l circuits. practice in adjustlnG inst~nL"
.:l~_~Y~'~ li~lts of current or voltage value. for reliable operat;on. On
3C·~~~t. of t~~ !~llnells of the currents ~ed, especllily in t.elepho",.
~i::lculty h3s been experienced in developi", quantit~tive experi~nt3;
l'ut tn!'se (Ire bel'\; 'rorked out ut.hfo1ctorily. The acco:::panyi~ lists
or cXj:lcrk!'nts ('Ihich are beil'lb prepared ror publtc.1tion) indicate so~.
th i:-.; of 1ll-\:1 t 15 be i I1G done:

:.~ ·:>:~"rl.-:,.... ,l ··.1·1o:t r..3s al~o tested r1cci':i::t: equlp~:!'nt fo; t::e
?'Ire"~ -:!' :;tl:'.... :-cs ).1' hac ~:de S·tl~ie3 eI the effect of al.:"on!1~1"'tc
"C"'I ... ·:C:'.3 en ~''':' '!-.. ·o:.t'1ticns. It;s 1..0 btl l':or:ed lbt the'~l\' is
"':C' !'~r ~~ •••• "", 1\1 ":.c ... C. ur.lts ":'11 ~itt.erbut1d OJ:') or se~';r'e
suf~l::i" l' r ':~-i""1' tn:':S:-'.t-:'i~-:. 1;". r~c!'l\'i~; ~2,u:.p~nt· ~.n(! .lce-
.,.. ',·1" .- •.~C! ~?·r'· il"'l" st.J.ffs ~o !'1U':.1e t::'e ot::.blhh::.enl of 1:'1
i~"'-'~~' :".~' C":. ='~ pOS5ibilitt of' t. ..~:-,= !.U:::1 a r,eb'ol':' 1:\to ..~e
... ~ ... -~- ), ~'r'~ ne' or of estab\1shl!"..<; rUl,ure Sh;.JU! to:"ps stat-iot'.!
A' ·1."l1tS ~,.~.!1t1 t'! thorou;hl" :onsicercc!•.

!' \:1 ,., h!' toro:" th't I~Ol"e and :".ore Si~r:',l. Co,:"ps :".en e n t.~:(e .... n acU'/e
f"" .~ .,~ .. "or'~ ef ... !"t" "xperi:l5:-,b1 st.\tion. 'itrh '·01"1." \:il1 ~::e .iit;l'o.ll

I'~: ~!'.l·":-~ ''':'!". ··~·t~r ab:!' to ~1r!'::t r3<':0 :"~..'.l1\ie.)ticll .Jrojects
,\,\1. .~ -:'.!!':: .... -::- ~.~:. ;'J-:' -"::.t u~:'l ':"l. 10 3,-:-"r.1lus, .!.s It is 0:11" b'J
• "t. :' ·.ct..-l er9l' ti:,\: ,:o-.dHio:u th·.·•.,,:: .It'~·.'.lltc ~:!".O'·l~tbe of
.: ~~ 1': li'1"! or llr.:1 ... ·Uons of:,& 10 eO:-;-J:'I~::atio;'l C:oUl ~ obt~ined.

I:t·d<!.itlon to ':'e t··o c:o"JrSe.! -!:'ltlO:'l~(' ,,'to"'e, ('c:'\s~d~r",':le T!s!.lreh
"ori-: i· 'ei:"'O dOM .llor'{ hii:;h (requen::' line:;. T'o "ean 3[;9 ':. ~i';~
ernei".l::·· ur.~.1 .t'''!' ··:tVl transuitte:- u:,l:l''; four YT.2 tub'.!s a:-u! r:1(i.1'.i.:'I&
o"e~ l.t ·,.itts '1.15 t1cvl"lorad "':"Id teHe; in ",ur el':Ferinent~l st..-lion .. 'lhe
~p,"eirtc" ~O~.s !'" l' 1.s eel b"(1 "!le""'1 ~ollO"'ed by 1 nu:1ber of ot.~(', SiF..ll
"0:"':': ?C • ...... U:'II.t-. in but}!'\:--.;; th~1:" slJ.tions.

:-:-{' .: '. : ~orrs v;".it ~:; cou.hlv h~.::(t'::lpFe~ ,}.~ pre-!e:o.t by ilUc''.!~\Ute
'e..··: ~ P'c:l~~i!~. Thl.:! :.I:'Ii·, :i!:e ·.~~e other t··o li:'ll!~::Ii1iw.r~1 u:1it.!:;
i· .~.• , ."1 ~ ""JU·ir.!;·· .. '.).~ t·Jilt.1 r.u::b'!!; of '~<1r5 1 c to se::-ve
~"l- ,~ '·~.l"!rsit·· ;"r~r" :\:":. i!nh·ers1t· C";:r.J.si\u•. -:.'!:': tr.e ::'l.....~:" 0:-
S" • ~ "1.5 ~bo:,lt 0" ~.,.,:-~!':. t:-tc -reunt. <:.t.t.en~r.ce. 1h' cor..:e!'.:'o:J.,
eS"--:'ll" 1;'1 tl'\l:l"-:e-.':. ··e't\.(',:" "~·,!n o·J·.side ~:-ill is br:;aeUe;tble. ts
cr! C~ ':ort..lbh. "~ ~ ~r.' e"'d3' e t'..l:: t ~ cXFe,ienee. The··S 1""".' 1 Cc;":s

.1FP1r:"·~s is 'an ,,0~c'Jt:·)" ·tc:-ec '.:'1 H~e b.lse.~:1t of the ;.r"YJrv '~ere ~~
is ~~!'·icu.l: ~o :"e.. ~h.~r.: '~e:-e ex;:er!.:1e:lt.a.l "0:':: is but of t;'s "'u·es':.ion.
!..i.::!I' :5~,·.~! :'l~("rtC'l :"'.1l:c·ht;,·there .uch cf th~ t'leoretic.11 l'.~d

-Jo-
, _... cu"s ., ..ory of' .le-:t.ron t·.,lb~s and elect:"el'l tube c1rc;uHs,

.:LiP' r",-us an<;. Clr • , .- th . t l "1"6

.. ~ o·~er-:aleri-:.! de1lin- "i'h ht&h fret:uene", .\1 e stutoe;,\ S ,k 'ohd
., I.p. ~O) ...... h,,'/e had t~re~ ''l!;lrS of electric\l enslneerint:. tt. is e~e

• "1' .... ::.. nre adeouatel" prepared ·te t"\ke a thorouG~ cov:'se i:\ ra.(ll0 t.
e':'\,- .. .cT.·~r.-, i~l~l!'I£ t'lt" I\Ccessor" ~.. the~~i~.!.~ aJ"Id ph··si:•. tr!'~:;~~i
Con~eouentlv the courso ~n r.!.~io co~unica.tion 16 a thorou~h fun~. t
C'l'I~S: :rhe'laboratory If;T!':: includel oX'pErit:llints on r6lioronec l'\eJ.surei",en I

or .";~-unc" e1pilcit'l () lc! "~\'e lenGths, l::eaSur"co.enl of high froC".uency.
.,: :'I'! ;t~J1en:,! 'a.::ing thh course ~.).\'e hac' t~ree vnrs o~ .'!~actric~l
.~'! ~,,~ i~, it 15 e~peeted th~t tt~y ~r: adequately pre~a::~_~o ~~t.:-
~ ·~.. rc·,rh course in ra~\o er~ineeri~, 1n-:1OJdin; the necl!'_.>1.. I.~~· ,
~~i:_ i .lr. pt\"llie.J.1 treat;:ll!'nt. CO:'lSe"!uentl'l, t.he c.urse 1:". r:\t1~ CO_.-
=ur.,,-:.:''':'lO:t ts " thorOUl;h fund.lnent..al eourse. The 1apo~tor" . or;. u.cludes
!r:~rt ,e:".:.a on resor.:l:tce ""\easureDll!nts of' in:.'uctanee, ·c:-pl.cit.·· a~ ·.::tve
le:'l;;'~., ..:.ea,urene:tl. of hi>;h fre<l,uencl' resist.:1nce. :-.easure:'J!nt o~ electron
tube -:o:'lst.lnt.s, ~nd other experi~nts desitned to ranilia~iEe the stu~ent ,
_ith r.iJih fre<:uer,cy.equtp~nl. EXie:tstve use is ra~(' of ~p-;aT~tus and ShS

such ,lS ar, in use in th•. St~~l corps.

In ol.;cll.lon t? t!1e course 1n Rl~io Co::nunica.ti,,", the rlect.rical
Dep'rt::'ml op"rat!s <r,n experi::lent.al TI1c'io shtion.--~ operatir'-i, starf
of n,.:.:l tio:t eon.:llsts of fro::! four to s!-... eleetrie~l student.s 'mo r.ave
h.lc! cFe.)· itV" e7.perienc:. lnt '110 possess the necesso1':"y I ic~",sfls.. T'~ese

cper;t'cr3 ·,.-:.:e tur:l5 1n :":.11nt..linir'i; ni-ht1y sehe~·J!~'. ~'Jn"b ·ff.leh 7o:~

:T.In1~ '10:1 lS c1H'ie:! 0;1 "ith other u:lhersity a:-:l' c::pHt=cn"l st.:\llo,.s,
1l'.1~ :::l.-r".J:l1,:'·l.on "o~': "·ll·nl.::;~o:.os ~he -4'~ns 0" lesti:"{: 1-.tl de':elo¢r-6
tran::.·. '.1:'1:: ".," :-o:.oce'.vln- &:''.:l.r1tus :\n" of :; ...ud'·ir-b t.r.~".s-.jt .... ir..-; a.r.::!
re-:"~"~ '.- (ol'lr'i·.i.on:;. 'Pl~ v· !u~ of "r~r.l.t.i:!~ ~II("I: an e~eri::.!'nt' 1 ,oidio
S·l·t~n i"'l ('on:'\~et1"r: 1t;· :-!':>eare;-. ··or? '.nd t.1@ te.lchir.g of u,-io.co;:..
":'Jf.!C'· ~on rl"'l."C· ~"ov':'rell·.i-~~t':lc'. I' r:-.a\.o;"s pos.:lible th" co:'\r.C'cl1:tt; up
0" .... 0: !t1J:I"n',s' "or': 'It!l 3ctU:'1 cO:".~\,Inieation c:on(littons.

(Z~pcri~nts for Telcphon!')E'..:hibtt I.

1. Prelir.tn.1ry study of oJ. teleFhone receiver.
2. Sludy of an elecenl.1r.. ;:dcrorhcne.
3. S udy of tdephone tr<lns~tlers.
4. C;lll~1 of .l ,ll&nelo generator.
5. Sltl1:!y or te~ep"or.c ri:l{;ers.
E. St'ldy or subscribers se~.

1. Study or C3&ne~O e~ch'noe (bJ~rd),
lj',l,. study of r:.l(;reto el':Cho1flf,e (rei;ular).
6. Study of central er.erb1 exch~"bc circuits.
9. Study of autct\.'\tic exch..... r\be.

10. Study of phanter.ed circutts.
1.. Stud}' or Sibr.,J.I Corps field :"uz.:.er .:let.
1. Study of li~ disturbances <3.nJ lr,:r.!1Sl=os:'ticr.s.

13. Study of polechlnger.
14. l"cJ.tion or r ...u1ts in Itne, ::lIrra. ... and Lrle" hop~.
15. Eaasure.:lCnt of capcity; 10ea"lon o!' 1;;eJ.:: i:: :l inc.
IS. i;oa.sure:1enl or self-ind'li:tion.
17. <;ludy of cO~l=bSite :ircuils.

1.
2 •
3.
4 •,.,.
7.
a.
g.
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ll'·,·,ucnrtt. SIO ·.L CaliFS R.O.T.e. lJIltT.seh'tDpl.L or

(onlv lnstrucUon "iv.•n by !'llitary Dept.)

-'U hrs.
6"hrs,

15 hrs.
5 hrs.
S htS.
S h:'s.
3 ·hrs.
4·hrs.
3 hrs.
2 !In.
5 1}rs,

, -

2nd Ye~r Basie (Sopho~re')

-3 hu.·
3 hra.

1$ hu.
t hrs.
2 hrs,
3 hrs,

P'" hrs.
IS hi!.
10 hrs.

Or"-aniution •
Or6anhat.ion·Si~r.s.l trocps
Tope;r--:1phy
Inf".ntrv Dri II

°Fhysic'l T1'aini"b ­
::arehil'lb - '.
l!i },t t3ry :releg~phy

·U}if.arv 'relJ!p.~ony

!ladio Srts

Or~.ni:ati01'

~~1.l it-,ry CourtelY
PhYSical trainl",
I'\fantry Drill
Cara"'ll)nLeI
13rcilift£
:-U itny Tele,raFhyo
::il~ti1rv Tel_phony
Ro1 io Sets
Rit\e !:.arknanahip
Pistol - - - - •

Field E~ineeri~ •
het ics 1.11 :.res
:!i;'~r Tact ics
!~ lit.sry History
·'U!.l.3r"· 1.3~'

.\c=ti nis t ra t ion
Eip!'olo;;y.
S\4rf Duties
':ess11;;e Centers
Codes and Cichers

. ·T!l!'::re.-!': I:"t Con5truction

!!ilitary instruction tor.1I .tud~nu ot the fir.t t:ro }"nn,':J'h~D!,.~r
practical is conlucled on the sraIl ,roup ~lel!.,. .1tth one ot~lCtlr arot t'10
eJ:perienced noncomissioned of!'icers anilable;UJe cbs:o;e. aTe us~!ly S~ll
into three groups; atth this systea st\l.du•• " receive eonsid~nb1e i::dio/i~.. l
attention. A i}'piC.1.1 en:ple is as tollO':,,: Scpho~re class ot 50 ~.n "l'/i~l!t
into t'l.rtle groups, one U'ceivill{; instruction in vire splicing, t!".~ st't:Ol':t in
ties and the third in pore clbbint,all clasus bei"b practical, t'l.'=:l f:nuf:
spendi~ one hour on ellch particular subject, ~:i"b three hcur~ tc CC~leLe
' instruction .. Another exal!lp1e t10uld be a radio class of thre!: hourS,clas,

jed into three &roups as betore,one the S.C.P..57 set; a~oth~r, cn th~
~a~alry pack set and another \lorking on the SCR-19 sel,a c~~n6e i~ clas!es
heLng Q.de at the end of e3ch hour until all three groups have :>J)e:'lt an
~ur on each set. !'his syste.lll ot dividiftb U:e class is not arplied to the

a vanced units, 3S the classes are considerably scalIer, the ir.struc~icn ir.
this casc bei~ about hslt pract.ical and ~Alt theoretical.

last 8U1:L.'ner the S"ipa I Corps toolc so~ twenty tao ~n te tht' S~r
cJ.cp at Catlp Custer, !lichigan. "'fter a successful c..Jql pr3.ctically 3.1l
~he ~i6n11 Corpi stucents froc here osce an inspection t;ip on their return
~a~in~pol~s,conduetedby the oCficer-in.chnr6e ot this unit. ihtl tolla=ir~

p ts 'fere lnspected: the Ford Plant at HiGhlo:1nd Fark th~ Detroit
EQison Conner·s Creek PI3.nt, The Detroit !~~s Radio Statfon and the
tel!phone Central at Detroit, :fichi(;lln, the Steel Plant at Gary. In1iar.a,
the Cecent plant at 3u.rti~ton. Iooiara, The nestern Ell!ctric 1"..: hc:-r.e
factory and the 3elden nre PIa.nts at ChicaGO. IlHnots, and t.M C..tl~r_
~cc!:r ~nd :.llls Chal~rs plants at I!ih.'aukee, iiscor..sb. t't.e Ell!clriet.l
:on;i:'\eerinii Depart~nt Gave a O:'1e h.,ur credit to ~ll students sub!:ittir1;
sattshblory TfTitten repo;·ts on th"" trip.. This trip pr07ed to be very pcpJh.r
~ith the students an~ ~~s helped ~o secure nen tor the S~r c~,a:'1d !"as
t:ade the Adnr.ced Course acre o:1llrac... ive. "

bbor.tory Hork 15 eOMueted, i • .r;r.aU., oo,."eiSled lrl I:Or. ttun four
Uns the nueber ot .tudenh for uhich the bulldl'l'\; tJ'U planned.

Better housir~ bclIiUe" hlftfeftr, .r. in preplirati!,n, am .hould
rUdy tor ..rviee in Septetlber, 1924. Btd•.ue btl~ Im'ited,3nd t"..

..ntr3eh ',UI prob.3bly be let In I:'y or Jww, 1923. In the JY.'"~
21cetriC-31 wilding, uhich trith it. equip.1'lt ~'ill. co.t approxt.:ately
:400,000. 3n enlire rIoor ot the laboralory wine, 83 ~ U3 fHt, is u~
siE;ft'!d t.o t!Ut .pecific work ('( the 5i,..1 Corp.. For t'"e ftCr. O:eoreUal
l:abor3.tory uork, ther. will ~ ~vi11labl•• telephone ~tid tel.•,ral=h
13bor.tory 40 by 22 t.et. a radio laboratory, 40117 22 fut, hiQl~freoueney
labor.to 15 by 22' r••t. Clo•• by will be the ra~io .t~tion With It.
,tudio and ante-roo., tthU .....er.l '1811 r~ adjacent ':rill be .1.n.iJabl.
tor r.search .tudte.. The oth.r laborato~ie. for the DOr. ,enet31
ebetriclll 't'l'or1c are uilhin ea.y r.ch on tJo..s Cloon belcr.z. AH the
laboratories and ottice. are ..eply p:'O"Iided "I1th,cireuil3 C~nneClH'lb vlth
s171tchboards ,mere connections ::ay be nade tor .3I\y kind or electric pot:~r.
A suite of three roolU 1.a aut~d to the spec,U'ic work or the S iG~:1J Cor-ps,
includi~ an oftice 11 by 22 f~t, ••quad practice roee 23 trl 22 teet, al'ld
an equtpoent rOOJl 15 by 22 feet. Alkqtate elassroOlU uill be ':;tibble torpractice nork.

Th'll :lriter is very enthusiastic ret03.rc!i"b U-.e tf!le' of .:<:l.n the 5 ral
Corps Reserve is securtnb throUbh ~~e R.O.T.C. The ores-nt ~e=~rs at tr.e
5'llnicr Unit. at the University ot !! l.n."lesota. are a f~e grcup ~ te:'\ 3r:d -;rUl
~~ -rtieul3.rly desirable addition to the Ofticers· Res'll"oe CoreSo ?e.
s: I.~se r-.en; ~tho ce=plete Ule Cour ye3.rs of ~r.::l.ini.~, ar~ ~..... ~:':. ~o
".' - -. ;·0 tt:e first tt/o or less. These latter stt:dents !"AVtl received
tn.· ::i; th3t will stand theo in Good stead in U:e Si+r~l Coq:s
h C'"l~~ of e~q;ency. Too :moh C31\."lOt 'te ss.id in fuor af t1':e
t~il.i:'~ of' officers in ed:UO<ltiorel insttt-utioM in this ::1Mer.
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n:t.ro.et ;TO:1 Go:1"T 1 Order' -13, :7ar Depc.rt.!.leMt,
'.:l,t"d :..lron 31, 1923,

V!II. ';0:. e \,lOn!! rOT :\':T:l1e cor.tuct..~ 'ihe ro~lC1·i:lb n.:.. eC. enlist.«d
=ten ,).1"8 eor.::'.~nl~c' for '\croie (.onduc~. but I'lch eO':lt:uct, . ...,.~ "'~·/iFl> OC~

cl'rrcd in .et.ion, 13 .lol "il~:in the prov~,ioll8 ot l.1":( a\.lt.hori~in.;

dccor,)tio~:

..Uhter ". Clenn ('.n-! a~rhl 110. 650.1327); priT3te. fir::l ehu,
Serliee co~... ny !,o. 8, Si-;r..ll ,;crpa, United States ..1.")/. :-0: d-,lla~t.r)"

=.nd devotion to ('ut·,.:ot ::cr.ici.:l Ars~.1....1. w.ar•• ".Ub'15t. 12, 1922. The
.1rll,JlUl bei"G l:tre;>.lC:.l"d "ti.h destruct.io"'l b" fl.:!'"e, P,i~te Gl~nn re-::lilYd
on duly tor l:ore t.r..:'.:'! ('ibM :-ou:', a~ ~r..thoul re,:i1rd to his ?4!rso:'\:.l
I~rety re~.c:red ~~l~b:e ~s'ietanoe in ~ceoin; in service: the telephone
~YGtt!:3 and in cullin; out hi;,;.h·t.eftSion p01.1cr linea 7;11c:\ encbnt;crc.od the
liv~5 of ~h~ fi~e ~ib~l~rs; this dut7 perfo~d despite the eor~~~t ~~~r

of C::posurfl to cxp1odi"b sh!"?pnel and hibh-expl05ive shell. :! ell1dence
.;I.t (!'Ilist.~nt: 3718 lklrt:\ '(;lird 5t.reet.. T>lco:A:l.. ·-:-.sh.

Joh!'l _ • l:!eo.l'O::1 (:.r::y se:-ii".'!. !Io. 65()r:-5~), prhatc. :f'rvico Co.q:J.J':'!
!lo. S, 'H--:-ll ';;orp':'J, Uni-_t.d ~t."'tes .ruy. t'or C;<l.llantry ·>tIil!! 0:'1 c'u-..~. (1t
:'enicLJ. _.:-~er.al, C:J.lif'•• :.u-;u5l 12. 1922. 'i'h~ a!"se:'\:ll !.~ d-:.:\.:;«::- c~

nes+.·uction b·, '"ir", :'ri·'.:.t~ EYlson ;e=.:·_'1.~ ,1t his ')O.3t, e::p'Gl.'iQ ;'L:.self
to ~he CO"1St.... nt Ii' I;:;:Q; o~ t.::ploo.in;; :;hr<l.pnd .lr.fl hio:--Q~lcsi"e :!~_611.~:tC

:,.. '\is ef:ie~ent :l.le' pro=:rt b.l~lin; of :-11 c:l~ls c~;in: L:~ ~'~:-;''!;-'cy

v:lmble H~iut:\Ilca in :-Cl'uestifli; help fro:J ci\'ili_n .ire (!aj}';-t~nt!l

1.••oC.lr-by tl7-ns. Rc:;ider.cc a.t enlist~nt: 32 Rio... :-r-.on· S~r('et.~li!at-el!·.!l.j.

,. Geors; .... Peeves (.\!"Uy seri.:l.l !lo. 6')16339), pri-··;lt~. "e.-vi:~ ":0-. "'-flY
.0. 8, ~·i;;.'"Ul eCTON, United ~t..:.te:; :.:.=J, Por ~~I' ....-.·':'-'::.t :c_:i::i:l.
:.rsc:'\3l. C1lif •• ·.U(;ust 1'2, 1122. D-.:r\r...; '.:'c t·l1e~:~!!~-_{i. ~'~'h;-uctio:'\

b·t :1re of t:l!' ar5e:nl. Fri'\"~tc nec"e:; ·'hil~ ~i.ct i:" ~:.... -~d

'lo.piu.l ..-olunteeret! hi:> serviees to .15:>ist. t:~(' pos'. ::;·':-~:o~ \':'. I i;:-:Ul\;
t!':e fire ··hieh thre..lte:te<'. the hos?i~1 .lnd e.:::;oscc. ~,J~;"l" to e::"",loeL;::
sh",?nel l'.:-r;!. hi~h-e::::plo.si\'c sh:ll. Resi<!ence ~t cr_ll~ .._.:'lt.:
735 Ge:>.r:" Street, :!oln F•.lnc:'sco, Ca.lif.

( .• G. 22C.5:)

~y order of the Sec;-et... ry of -j Co:

,j-.1!': J 'P~,;-, r'"
v"ne;-~l ~r· ;hc·· .~·::i~:I.
:'~i:f ;f 5t;!.:r,

c.: ·i-=ul:
~ohrt :. D~\-i:l.

it.'::! _..;·;utant Gcne:·al.
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