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A METHOD OF TRANSMITTING THE TELEGRAPH ALPHABET APPLICABLE
FOR RADIO, LAND LINES, AND SUBMARINE CABLES.

By:
‘GEOROE O, SOUIER,
Major General ]
Chief Signal Officer of the Army,

Due to'the rapid expansion of the use of ridio tdlephony and telegrachy,
the ocroblem of interPerence, both natural and artificial, is becoming’each
day more and more pressing For solution, -The ‘conservation of the ether lanes
is suddenly rising to intermational importance.- Ir addition, the daily
growing uses of radio for the solution of auxiliary problems such as rdnge
finding, navization, beatens, ete., further serve to complicate the problem,
and furthermore, it {s belisved that we are on the threshold of another
develepment, viz., photo-broddcasting, vhich will require and deman? still
additional ether channels te serte public of the near future. It may
be said,. therefors, that the fundamental problem - for the radio engineer
is to devise methods t6 utilize these limited channels to the greatest
oxtent possible, and’ té bend his efforts to the extension of their limits,
both high and low,” ° , : %%

In the case of artificial disturbances the chief offender, from an
engineering standpoint, is the radio telegraph practice as it is universally
conducted at present, Radie telephony and music~éf ‘all classes have a forn
of modulation which is scientifically more sound than that of telegrachy.

It is impossible at present to tune out the high-power ratio telegraph
stations, especially when a receiving station is in close oroximity. Such
stations, as at present operated, produce a veritable eruption in the ether,
creating disturbances over a wide range of frequencies, and these serve to

ir” -fere with any form of radio receiver yet devised, Who has not ex-

B iced this in the operation of his radio receiving set? Radio telegraphic
tra.smission, therefore, demands new consideration and new study from a
scientific standpoint,

About eighty years ago Morse invented the telegrapch alphabet of Hots
and dashes, and the modification of it, knovn as the International Morse, is
rew the universa)l method of interpational radio telegraphy. This methed is
believed to be Mundamentally unscientific, and the time has come to
thoroughly consider a radical revision of the method of sending telerraphic
messages,.* I Ao not here refer to an actual change at present in the Morse
alphabet as regards the combinations of dots, dashes ani spaces assigned to
sach letter, but I refer to the study of the correct method of sending
these combinations in any circuit, whether radio, land lines or submarine
cables. The problem is the same in each of these three branches, but it is
much more serious in radio for the reason of the necessary broadcasting
properties thereof. :

The rapid increase in the use of printing telegraphy makes it possible
to further consider the telegraph alphabet from the standooint of the wmumber
of the elemants and the combinations thereof for each-letter. This phase
of the problem is now heing studied by the Code Section of the Sigmal Coros.

Ir the Yorse alphabet we “ind the principle of 2ifferent time units for
dots, dashes and spaces, as the basic idea of the system. In Standard Morse
a dash is three times the length of time of a dot, and the spaces betweesn
letters and words are timed correscondingly.

aese signals in International Morse are universally emitted into the
ether from the trenseitting antenna in the form of suddem interructions in
the antenna current, or sudden variations in this current, This method
produces about the worst possible source of disturbances in the ether space
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for the reason, among others, that the disturbance has no regularity of
any kind, and the speed of operating the sondinrg key has a marked
influence on the whole chenomena, Present nractire is Arifting away

from the complete interruption of the antenna ourren® 'hich is the worst
“rom an interference standpoint, but even the present rethods of irregular
and su’den varintions of the current are still g long way from the possible
seientific solution.

In 19].5]I the writer was considering the general problem of improving
the iransmission system for submarine cables, and in connection .therewith
gave Study to a new form of alphabet suitable to such a circuit, The system
dovised at that time may be Adescribed briefly as a contimious wave system:
"e.w," versus the "spark” syatem of the present cahle practice. A me thod as
developed. of sending an unbroken,2lternating current throvgh thp cable, and
wmeans provided. for interpreting this alternatirg eurrprt.into intelligible
signals, This systen abandonqd the liorse principle of different lenzths of
time for the,signals as being fundamentally inefficient, ard adopted the
plan that all individual sigpal units should ocoupy eqyel langths of tirme,
and have equal importance, Ihqtbﬁr thoy were dots, dashos or spaces., The
si-nals were distirguished by varving the intensity of the individual sending
elerents, i.0., & dot, dash or spece occupied equal tire lengths, buf
were of Aifferent intensities, The variation in intensity for sigraling was
effected at the transmitter at the zero phase aof the resultant current flowing
into.the cabla, so that, theoretically, at the mipent of any operation upon the

eurrent there w28 no current ta operate wron, ., .

A voint of furdamenisl iworfance in this nethod is that no bro adjacent
sipnals are of the sare sigr, sinca each npntt:vo_!e is utilized to effect
sirnalling, ziving a do%, ~ash or space. Other things belpg equal, the

variations in intensitiss “or each of the threg elemental signrals.are reduced -

to a minimum on the thesry that the minimun possible change of the fundamental
tave should be made, The reasen for this {s that an alterpating current in
the steady state,.rhich z=ounts to a series of the present cable letters b
or "n" strung together without space, can attrin a speed in sny form pf - |
telegrachy many tines greater than any practical system, A sinusoidal wave
is transnit‘ed through anv form of electric 1 cireuit -dthout distortion

of any kind, am, in fact, is the only tyoe of ‘mve thut is so transmitted.

A 'n.iln nur; iwpor‘ta.nt. point t.o he ;nrllﬂared is, the g.rnnsm'ission of
the largest volume of telezraph trsiress with a minimum rumber of signrals,
and from this angle the new form of alphapet has most striking advantages.

Fig, 1 exhibits graphically the relative soceds of the Internatonal
Marse alshalet, the presert c'ble alphabet, and the alphabet proposed here.
It i1l bo anted that by tiae emcloyment of the_alphabet proposed here we
gain irmediately over 150 per cent. in the speed of transnission &7 signale:
tha rilio of 8,5 to 3.2, =5 shown in Fir. 1, is 2.65.

Referring to the cible Morse alphabet, the ratio of 3,67 to 3.2
Aoes not indicate the real advantages of the proposed alphehet. In the
arasent cable ¥orse alphatet, althourh thre sign21s occuny equel ldr=ths
of tire, some of the letters are trans-~iite? hy atjacent’ signrls of
‘ha sa-e sign., In lotters such as "s" or "h", for irstance, three
ind four corsecutive sign-ls have tha same sizn. The additional

1'011 2r Urhroken -1t ra-tir; Current for Cable

Telegr nhy,” Proc. “hys. Soc. o Leordon, 27,
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Words per Minute (5 Letters Inclwding Spaeing)

Note: Based on operstinz experfences with traffic | text,
a:;ge u? units per letter s follows: - 15 i !
+ntinental Morse, 8,5; Cable M «67; o:

Ratio of 8,5 to 3:2 = 2..65. e -81!1_31 - s_.z;

no two consecutive signals shall be of the same ; R
gign permits, lor the I
:]i;;bztcon:rwlk:w;tor one definite "requon'q.bpinp unn]t;yad for t.h:“t
. 5 makes possible to utilire, eff 1y,
mechanic2l tuning, either or both, ' "”uvu,. o e

Fig. 2y illustrates graphically this method of‘.od ‘at Y
frequency wave, and shows the words "Now is the “-E 'l: ':h:vuv:u;: 1
tr:;::::tag by t:ishmtt:od. in which we arbitrarily mesizn the largest
amp. e for a das e next size amplitud
for the spaces botvre;n. 5 : o .,d“. e et

Figs. 2, and 2; show t7o other combinations,

The particular combination 2 has been t-ied
or the cables, and has been usus by the onzi‘nmwotf‘:h:c;::!:rcu“
Post Office, '

. ey

If we consider the vrescnt method of opers Y ‘ 1
telepraph stations we find that the method 2# send mttnt;::h‘:rr::-m
or by hand, has no relation to the phase of the current MNowing in the
anterna, with the result that in the ordinary transmission of a message
the larze current flowing in the anterna, sometimes as ~uch as wvo or
thre~ hundired amperes, is suddenly interrupted or changed ina perfectly
ha rd manner, The transmitting key is closed or opened at any
imu. _nite poirt of phase, with the result that in the same letter or
massace a larre flow of current is interrupted or chanrged at all possible
valuss “rom zero to & maximm, positive or ‘negative, 1

Tt is well knotm that the sudden breaking or introduction of high
imnedances in an alternating current eircuit produces transient phenomena
which results in a whole group of harminics being transmitted, Add to this
the practicz1 condition of performing this operation upon a current ranging
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[Fere are thres other rossible permutations of amnli‘udes not shown here,
Retio of arplitudes of sifmaling units arbitrarily assumed as 1:2:3,
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all the way from zero to hundreds ef ampores, and it is easily seen thit the

e of apace i3 bombarded with a mass of frequencies never tirize alike even
i 2 same lotter, It is little wonder, therafore, that no method nas yet
becn dovised to prevent sush a disturbance from iat rferirz radic lly with

the reception of radio sigpals, Entirely apart, thercfore, ‘rom a gain of over
150 por comt. in the trans~ission spee’, from an irterfo-encc standpoint the
oresent nethod is about as bad as it could well be,

The other source of Aisturbances in radio is natural Ais turbances, generally
desiinated as "static" or "atmospherios.” Hore azain it is bolicved that the
solution may he found in t.2 method of soending proposed here, “or the reason
that the modulating frequencics employed are of 1 verv low order, and {t should
be cnmoaratively simple to devise instrumentali‘ies which *ti1l ecnzhle us to
Aifferentinte betreen these low rmodulatin; frequencies ard the higher
‘requencies of the "static" or any other matural Ais-urbance. Ta erphasize my
~2ini, by an oxamination of Fig. 1 it is sces th-t - ~edulaiinz frequency
a5 1o as 10 per second, which is & vorv hi-h -r. ¢uzpets £ar scean eable
practice, corresponds to 75 words a minuie, hich is "=- hirhar than any form
of sound receontion. A modulating frequency of 67 eycles por socond, the normal
pozer frequencv, corresvonds to a speed of 450 words a minute, of 5 letters ench.

IT this speed, for traffic reasors, is too great, it is onlv necassary
to make the same verforations in the trarsmitting ta-e corresnond t0 a suitable
even nultiple of 2 semicrele to redvee the Speed to any desircd value, For
irstance, by roirz e~ch of the sigr~ling: units corressor? to six complete
cvcles of current irstead o one sericycle, the speed of signiling iz reduced
to 372 vords a minute, a eoverci:l snezd of signaling. In this method
of ‘ng the elpharet, ‘mve trains are enployed as the sigpelir- elerents,

the ratio of the lorrst freoucnries emploved in radio to the modulating
“requencies here considered is of the order of' thousands.

At presert the radio sarineer has utilized and mada his o:m 211 of the
avdio-frequeney renzo and rt least sever:l octaves of the racip - frecuener
ranze, and has deviced aopar-tus for the apnlific~iion 2+ ractification of
hoth of these ransos, audio and radis, This rlan proncses to ¢-ter the
nnused infre-avdio range, wh ch would not only ad4 1 ma5t wie™1 band af
frequencies to those now used, but would rive a band beloy the range of the
auman ear. If thia ban” were smrloyed for tele-mra-hy, ar 233¢tiomal advantire
#ould be that it could not int-rfere with »mv radio receivirz. This =ethod
3 eliminating interference -1011d be most ef‘ective.

Finally, it is sezn tha: b the method oroposed here it is -os=ible
Lo =oduiate a sinrle radio frervency by a nurber of wulatirg frecnencies,
ind thus multiply the canacity of cach radis frecuencv chznnel,

In 192]1 the wriier atlentsd at Paris an intsrrmationerl tecl nieal
conference on outstarding 127io ~roblers, a~< "3r t'm nonths snecial
delezrtes of the [ie rre i ncrars rave corsideration to tachnical moints
cornected with inlerraliossl ratip telephony and talerranhe, Such matters
as interference, logrrithaic fecresents, Aisnesitior apd 2llpevtion of
7ave-lengths, radiation, ete., 7era econside-ed. It is nor provosed that
the wrerel subject of » s-it-ble rethad for trara~itiine tela-ra-hie
siprals either for radio, lan’ lires or s bmari-e erbles be co-siderad
at > n mext inierpational leciricel co.-Merence, with view, if pnssible,
o” rirz all brrachas of telegraphy vsing the sama svatem o modulation
far e 8ignals,




PRESERVATION OF PICTORIAL VAR RFCORDS.

One of the important, though less knom, functions of the Photegraphie
Section is the storage and preservation of a vast quantity of motion
picture negative film and the still negativesplates and films which form
the basis cf the plctorial history of the World Uar, the Civil %ar and the
rninor wars in which the United States has participated since the invention
of photography. =

Because of the value of.this material, wuch of which was obtained by
Signal Corps photographers at riek of their lives, everv care is exercised
in order thit the pietoria. records may be handed down to posterity without
loss or impairment,

A fireproof conerete building was erected on the grounds of Washington
Barracks for thé sole purpose of storing the motion plcture film of the
recent war whioh totals in excess of 1,000,000 ft, This building contains
e series of individual rooms which resemble bark vaults. The vaults are
equipped with steel fireproof Aoors with sombination locks and have steel
racks upon which the "ilms, in metal contairers,are stacked, As an additional
precaution, an overhead sprinkling system is irstolled in each vault,
Provision {s made to keeo the film at ar equable tenperature and to aveid
extremes of heat or cold, : * .

The eontainers in hich the films are placed before being stored on the
vaulteracks are eylindrical in shape, about 10} inches in Alamejer by
2 inches deep and are mave of sheet metal with corrugations on top and
bottom to prevent the cans from eoming into close contact when staecked
vertically side by side, Each ean contains a reel of 1000 feet,

Hotion pleture film is infla-mable and explosive under sertain cen-
Afitions. It is on this secount that the precautionary msasures sutlined
above are necessary,

Still negatives are vitrually nom-inflammable when in the ferm of glass
plates but are subject to Aestruetion by fire when they are in the form of
relatine films, The Adanger of destruetion frem this ‘source, hewever, is not
nearly so great as in the ease of motion picture filmg.

Protably the most interesting set of negatives, from the photegraphie
viewpoint, in possossion of the Signal Corms is the historieal Brady Cel-
leetion taken during the Civil War, All of these vlates are of the wet
collodion varjety and many are of plate-glass, one fourth of an inch in
thickness. diffioulties involved in the making of these negatives would
be regarded as almost insurmountable in these Aaye, The plates had to be
coated with emlsion {mmediately preceding exposure and used at once while
still wet. Accordingly a portable Aark room was an indispensable acecssory
ts photography. Exposures wrere nacess~rily much longer than at present and
no instantaneous exposures eor "snap shots" were possible.

Tho originral olates of the Brady series, 6,300 in all are 7iled in steel
cases at the Hotion Picture Labor:tory, Washirgton Barracks. As a further
oreczution against the loss of this eollestion each of the negatives has heea
earefully duplicated an? the "duseenegs tiver” =re filed ir the ffpeoroof
Btill Laboratery in Temporcry Buildinz Fo. 6. 19th & F Sts., whera thevy are
available for use in the nroduetion of arinta,

Fhotogranhs of the Soanisheimericcn “ar, the Boxer Insurrection, the
Russo=Japapese Tar are similarly creserved,

The negatives of the "'orld ar, 75,000 a1l tol”, are stored in the Still
laboratory, each in 2 saparcte mapile eenteirer. A Auplieare negative has
been nade from each orizimal on heavy ocut film and these Aunlieate negitives
are alimys used in the orotuction of firished nrints execent whepr orints
from the oripinal negatives are s»eci’icellv ordered, The reason for this
procedure is to mirimize the danger nf loss Lhrough breakage as a large
runber of the orirsinal nogatives are glass plates.

s 2 still further insurance thzt the “orld Var pictrres shall never be
lo8%,the Signal Corps has furnished a print from each of the negatives to the
His*orical Branch of the General Starf,which orgerization has filed them in s
“ireproof building at Eixth & B Sts, IF both the origiral and the Aunlicate
cegitives should be destroyed, it would be nossible to profuce a nmew set of

negatives by cspving the prints in the possession of the Histeeical Branch. The ‘
perpetuation of the nictorial reeord of armerica's achievement in wer aceurdine|

is assured,
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F1OODLICHT USED AS A SIGNALING DEVICE.
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SIGMAL COEFS 1URCHASING METHODS OF OF.ICE 07 MF CHILF
SI®AL OFZICER OF THE AWY.

Requisitiors from the field dirceted to this office for supply or
reoujs! ticry arising within the office proper are routed Aireetly to the
<1=a nrd Issuo Section, Hore items are extracted whidk may be stocked
iy of the five Signal Corps Depots, and then the requisition is sent
to the Editing Seetion, which determines vhother the balapee of the items
are to be pufchased or canccled, Should it Fe decided the items ars to
be pipchased, they are In turn edited for purchase, given an estimated

oost, assigned a Purpose rurber and fdrwarded to the Finance Section for
furis . )

The requisition is then directed to'the Purchase Section for procure-
ment, The method of buying varics,.dspénding lirzcly on whothor the items
come within any one of the following headinzs;
1. Material urgently needed.
2, Material patented or ranufactured by one.
corcern only. 2 "
3. Renlacezent parts.
4, Cost £500. or over.
S, Cost vnder £50C,

Items fnr which an emepgency existe are ordered immediately by letter
or telegram. .

Itens which are paterted, =amufactured, or s»14 by one concern only,
are purchased from the mamufacturer otming the patent, from the sole mamu-
facturer, or sole selling-agency, as the case may be, provided that the

requisitioning oi:’ficer will certify "that no other material will ~eet the
* irements of the Signal Corps.”

Itens of spare parts for apparatus already in use ~re, as a general
rule, pyrchased. from the mamifacturer of the original asparat's, unless

experience has shown that these parts can be procured from other manu=
facturers. i

When the quantity of supplies to be procured does rot exceed ¢5C0. in

cost thev may be purchased without advertising, but usurlly competitive bids
are secured.

When it is reasonably certain that supplies on any proposal will cost
over $500, sealed bids are requested, The uso of the sealed praposals is
for the purpose of protection o the purchasing office ar! fuirness to the
manufacturers or Adealers intercsted in the corodities being procured,

Then material has been edvertised and no bids roceived,this office then
has authority to go into the open marlot and nurchasce f.om anmy concern that
offers to furnish the material at a reason~ble prieca. Il prices gquoted

on arv proposal are unrenso-able, all rids may be rejected and procurenent
rade in the open merket,

Sources of Supcly. A tard irdex is maintained, containing the na-es of
manuTacturers who have furnished a certain class of -atericl {n the past

and also a 1ist of those manufacturers who have requested proposals to be
furnrished them. This 1ist et the present timo containrs shout 5,000 names
of ~apufacturers and is being added to from time to time as now scurcas
1nply are developed, Purchasing directories ere alsoc consulted and
n provide additional sources. ,

Debarrsd Bidders. Mamufacturers whose denlings with the ‘ar apd Mavy
UeparTrents Fave been unsatisfactory, either hecauss thoy have not furnished
rateritl called for on contracts awarded them or Leve fulled to comply with
their contracts in other particulars, are placed or a 1ist of Aabarred

hidders. Mo pronosals are sent these manufacturers until they have heen
reinstated,
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In spite nf cfforts to cnlarge the sources of supoly, the mirkets
purchasing Sigmal Corps susnlins are in séme lines raother rustricted. It
{sbelfoved 1t will be of ‘intircst to daseribé briefly the material in which
the Sirnal Yorps {s'held to a rather restricted market.

Js . g

" In the field of rndio supplies,-the basic paténts on the mosti mportant
radio developments are contrclled by the combine which uses tho Radio
Corporation of Americn ns its sclling “Fency, By an agreement botrocn the
comprbios fneluded in thit combine,” thay donl through - the Radio Corporation
of Ameriéa, “excopt in thoir derlings with the Government, where thoy are
parritted to enter into competition ono with the other for goverrmant

business, Ncvortheless, in soite of this agrecmunt, the question of securing
réal competitiofi-on radio supplies i3 1 very difficult problem, Due to the
boom {n the radid industry during the Sast few years, and the eonseqm;t N
ertry of many new maruficturers into this field of mamfacture, it is fel

that competition is on the increase nnd it mny he safely said that about
ane-hnlf of the orders pleced by the 5igmal Corps for radio material have been
nwmrded during the past yéar to mamufacturers ot affilinted with the Radio
Corporation of Amoricn, The chief difficulty, however, is experienced in the
purchasinz of tubos for radio sets, the manufacture of which is practically
controlled by threce companies.

the purchasc of telcphones, telephonc npparatus, nnd switchboards,
the f‘:zld 15Frather llmiud,pa large proportion of the orders beinz placed with
six manufacturers, In the purchase of auxiliary apparatus, such as line
construction material, wire, cords end plugs, good competitive prices have
been obtained. 1In the pirchase of telephone cable, thrce msnufacturers have
in the past controlled the field,

Perha he only instance which has occurred: in the past few years in whict
the 510:1‘\-1':(‘:0:03 wuyunabla to procure communication material of satisfactory
quality to meet the requirements in the United States was on a project
for the securing of new deep sea cable for repeirs to ghs Yashinzton=-

Alaska Military Cable and Telegraph System. Here the °ignc1 Corps was con=-
frontéd with the British monopoly in gutta percha, the most utuhntoryu o
insulatins material yot developed for use in connection with r!ee%:l ;e;ten CLE
o American manufacturer could furnish gutta percha oable, whic ho;od |
rubber insulated cable as the only alternative, It is earnestly “.‘.-
however, that some #merican panufacturer will he @ble to develop a ::.
factory deep sea cable usinz rubber or some o ther aubnli.ut.ue: f::_'hp;“ -
percha, as, in view of the contemplated rehabilitation of the ": e
Alaska Military Cablé and Telegraph System during the next rrn r::au:\t
question of procurement of satisfactory deep sea cable is of pa
importance to the Sigral Corps. .

A yery steady increase in competition in the purchase of p:::;;r:::ic
supplies has been -.viheuedt:n thr:dE:::. ::'or:;.th:'.l:::e::.':mhnmron
eded a few vears ago that the p n
of photograshie sunlier vere far superior to oss o0 8T pervision of

Gradually, however, by a series o S
i fice, 1t has been found that other marufacturers

:‘::L:{n: n:nplius which compare favorably with those o{ tl;:d::r‘;;;rn.:h::zt
did apd still holds & prominent place in the photagn:hnt!:. e by'ulung
today the Sirnal Corps is saving a considerable amoun L iy A s

arative tosts. In rany instances it has been fou . o
cotp ials furnished do not guite come up to.the sgandard se byu! ey
s e:a:burar they nevertheless do the work satisfactorily :nd l‘:hlu ng
T.:n:;m bimi Corps is sufficient inducement to warrant their pu .

- ]
In the Meteorological Service, due to the “J: .'.::i:ﬂ:"::f’;{i&u
class of material used in the cou;:re;:u:::id;’ me-udolitec bt
f napufacturers. e
::"u;::e :;-:e:::,F atfords a verv recent example of the value of advertising.
’

=]lle

These theodolites werc doveloprd by the Oovernment and from the time of their
development were monufacurcd by only on manufacturer, it being penerally
velieved that he was tho only one who cou'4 satisfactorily mamufscture thes.
Hit price became 0 hirh that it beeame necédssary to try t1 interest others

ir mting these instruments, so drawincs and specificttions wore prepared and
ref 8 for quotitions were sent out to the orincipal makers of these instru-
mci.  .n this country, The result was that this mimuficturer, seeing th 't he
128 likely to lose his monopoly on thesc instrumonts, reduced his price by
cne-fifth in order to get the business.

Specificitions and Dr sings. Although it is the policy of this office to
cover all Sirnal Coros matorizl by specificatidns and Arswings, due to the
larre rumber of new developrents, the constant revision necessary on the old
specifications, and a 1imited personrcl,this has ncver been possible.is 2

result,the only possible wav to desorib. the ~Aterizl when solieiting competition,

“rawings and svecific-tions nol boing a-aileble, is to eall for material of
ono mamufacturer and ipdicite that a bid or squivalent material will be con-
sidered, This is very unsatisfactory as it very cfien “aprens that other samu-
facturers “do aot know the particular chiracteristics of apraratus mamfactured
by their competitors and either 4o not hid at all, or bid on somcthing which
doe6 not meet the requirements, Very often also it is impossible to determine

whether an equivalont material will moet the requiroments without testing the
sare,

ldvertising. i1l purchasas over {500, which do not cone under hea“in s
1, 2,”'and 3, previously mehtioned, are arvertised. The chief medium which
the Signal Corps relids on in advertising proposals are thc requests for bids
that it sends out to the various mam:facturers. Thencomes the Govarnmert
Mvertiser and several suraty and bonding companies which alvertiso the Govern-
ment's wants, Tho#e edve<tising companies are forwarded copies of all
proposals for supolies on the date of issue, and, as a reneral rule, print a
1lis " the material on which quotations are desired, and rhen the award has
bee de, - they advise their olients of the successful bidder, These proposals
for supplies are also posted on bulletin beards, both in this office and the
Office of the Assistant Secretary of “ir, so that prospective bidders -ay
examine them-and determine whether or not they are inturested.

The question is often ssked:. "Why advertise when the malerial of such
and such a concern is entirely satisfactory and their orices reasonable?”
Yany good reesons can be given for advertising, arong them the following:

1. When a manufacturer sees that ie is Lidding in competition
with others, he,as a zeper2l rule,gives his best price
in order to obtain tke tusiness.
2. Competition forces prices dowmard., .
3. Advertising shows manufacturers what we are buying, and that
they can increass their profits by mamufacturing whet we want.
4. Very often mamulacturers can furnish similar waterial which
f .will:do the work just as satisfactorily, at a lower: price.
8 Certain jobtbers often quote- lower prices than the maker of -the
. .+ material, either because they are cwerstocked or because they
‘‘are willing to rive up some of their proiit to get the business.

Awards. The lowest bidder does not alweys receive the order. In
determining who-is the suceessful bidder, price and quality are as a gzeneral
rule given equal weight, and it has sometimes bgen found that the highest
bidder is giving .the Government & better value dollar for follar then the
lowr Tests over long periods of time are often nccessarv in soms classes
of sial, such as Ary batteries. By testing it was found that scre
battzsles had a very short 1ife apd as a-result were practically of no vse
to thz Siznal Corps. z

Coartracts, After deterwining the successful bidder the order is writien.
If the order amounts to over (500 and requires over sixty days for completion,
2 cortrict must also Fe written to accompany the orderj writtlen contrects are
a's)y recuired when the amount is over {5,000., irresprctive of time of ’
periuraance,

!
!
i
‘
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Bords anA Liquidated Dame;es, Performance bonds in the sum of fifteen
per cent ol the o;!er arc usually asked for whon the amount of the order is
ower $5,000. or on any construction project, ‘the cost of which is over {500.
Liouidated damages are also asked for in certain cases. In case of bond, the
Goverpmert has to show actuasl damage before it can collect, while in the
case of liquidated damapes, the samifacturer has to show why the Government
should not collect if he is late in his deliveries,

Expediting deliveries. In order to see that all manufsoturers' live up
tn Lhelr apreements &nn dnliver the material on or before the tinme promised,
a follow-up section is maintaiined and close check on all orders to see that
they are delivered within tha time promiged,

OCEM CiBLES.,

The following chanpes will be mgde, in the near future, in the Cables
of the All-/merican Cable Company:

The main cables, running now directly from Salina
Cruz, Hoxico, to “an Juan Ael Sur, Nicaragua, and thence
to Sapt. Flena, Ecuador,w ill be removed fro~ San Juan del
Sur ard hrought directly into Puntarenas, Costa2 Rica,
from Salina Cruz, One branck cable will be maintained
from Salina Crut-“an Jose de Cuatemala, La Libertad, San
Juan del Sur to Parama,

This change was nccossitated on account of the heavv traffic over the
~ain line, and the fact that although the capacity of the Salima Cruz-San
Juan del Sur 1ine was 175 letters per mimute, the maxirun capacity of the
San Juan del Sur-fanta Elena line was but 145 letters per mimite, with
the result that many times there was a block in San Juen del Sur.

The chanze from San Juan del Sur to Puntarenas will shorten the cable
45 Sarta Elena some 400 miles, with a consequent increasc in capacity.

Boys' Day Celehration added by '
Sizrel Corps R. 0. T. C. Unit.

Madison Wisconsin ontertained 3000 boys and their relatives at the
colebration of Boy's Lay, Mav 1st. < special feature of. the afternoon's
entertainment was a sizrel demonstration by the Sipnal Corps R.C,T.C. Unit
representing the Milit ry Department of the University of Wisconsin. Radio
sections {nstalled ard operated two tvpes of field radio sets; yisual
sizmling by flags and rrojectors wag demons'rated and a wire system was
{nstalled utilizing ficld telephones ard, a. 12-1ine Monocord switchboard, the
telephones being distributed among the youngsters to commnicate with each
other in various sections of the grandstand,

At the conclusion of the dgronstration a bewhiskered troupe of students
in resplendent uniforms of varied hue, burlesqued each of the previous
sigpaling events, their performance ending in the exolosion of a dummy radio
sat being installed, much to tho amusgment of the youthful spect:tors.

The demonstration was planned and directed by Captain John A. Ballerd,
S, Cuy in charge of ®i-nal Lorpe training at the uriversity.

=13«
CI-H"h PLOMLEME., T:.

Although the problem prescntad in the last installment was not intended
as an «¥arcise for those following this course in cipher amalysis, twro com=
r-lutions have beon roceived, The interest thus manifested is ap-

) *cd by this office. ' %

In the last installment it was shown how the ordinary principles of
rultinle zlolatct cipher anclysis resulted in the establishment of the fol-
lowirg values for the illusfrative problem:

tlain Text
ABCDEFGHIJELNNOPAQRSTOVWXYZ
Cioher 1. Q d [
~lphabtets 2. c J E
3, D K 5 %
4, = 1] 1 P
5. G D i Y

Bow if the student has carefully followed the details of the =ethed
of encipherment, he will realize that the sequence of letters in each cipher
alph:” in this exa=mple is the sare; the only differerce between the alphabets
o ralative ¢isplaconent, that is, position of the cipher sequence

o

is
wiir respect to the cormal sequence, Por instance, if we put together in
superi-posed lires the cipn=r alphabets ol the illustrative example on paze €
of the last bulletin, we have ‘he following diagranm:

Plain Text
ABCDEPGHIJELENOPARSTUVWIXYZ
l- o -4 ! .-.5.5-70§1§
Cipner 2. LEAVITORTHBCDPCGIJFENOSUYYZ
ilphabets 3, UXY¥YZLZAVETORTHBCDFeIJKUTAQS
. EAVNUORTHBCDPGIJEKEPNSUXYZL

Fote now, that the sequences are the same, except as regards their
relative positions or displacements to the richt or left. It is clear,therefore,
that if we know tho position of any pair of letters in sne sequence, and the
pcsition of one rember of the same pair in another sequerce, “e may at once
pizce the other member of thc pair in its proper position on account of the
symme try exhibited in the various superi~posed lines. Thus, if we havg only the
posi.ions of a few letters on Aifferent lines in such a diagram, we may fiil
in 2eny more letters in the diagram by recourse to this principle of
symuetry of position. 2 :

Refer now to the diagram anplying to the message being solved. In

Alphabet 1 we have G, standing beneath T, In #lphabet 5-We also have G, but
standing beneath E, Wow D in ilphebet 5 is e intervals to the right of G,
and we may at once place D two intervals u the right of G in Alohabet I,tws
giving us the value of 'P as Do in that -upnhﬂ.. Again,Y is X2 interv:ls to

tr izht of D in llphabel 5, so that we may at once nlace Y a corresponding
numoer of intervals to the right of D in hpmm 1, which makes I.P =Y, in.
Alphabet 1, and thus gives us an inmportant v"llue without further amalysis. Again,
in Alphabat 3 we see that K, is two intervals to the right of D, and we may

thercfore insert K in its proper place in both Alphabat 1 amd 5. We may also
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insert @ and W in Alphabet 5. In similar mamner we proceed with the remaining
letters until our d*ingm is as follows, where the derived letters are underlined;

A3BCDEFGOHIJELMNOP RETOVWXYZ
PO I T ) S Sumer e

- -

5 ¢. o X e ¥y X

4, = v 1 == »

5. ¢ D X . ¥r %
Here we have the l’hll.owing new valuest ‘
Alphabet 1 ' 'A‘.lphbo!l. 3 Alphabet 5
'e - !n Ge : !, L lp
le'Lp 'a.Pp Qeupr
Dc"“,- 'fc-qp w‘-sp
‘e" sz . Q_e.le xe-?l’

Several important new values ha-e been obtained in this manner without
further analysis-of the frequency tables, s

Let us now insert these n‘l_uei in the message:

1.  ICAJO AIlOZ LOBQ ICBUN YQPD QBDEL  USQUO
E s EP EE._ 1 TH EE AE

1
24 GKEJB HXBIF HVWY [LQBUH UOXIG TYQFJV HIXNP

T H T  E ™E 1 T
3. ARFFD QCRUM JIRAP REKUY GQYZEF ARGPS  YQDAY
TH EEE . THEY B BT IE
4.  TVQC WZJQ QYZUI TQREF NIRHO ORQXS  GRZAG
H H P EE E N T
6.  IZNC YZEQG PJVVI UPCG  GCZUI. UQREF  NENFI
E I E B PE TEE
6.  QPMYT OQAICL FCWUO POUO GJDPF ECKIS  GGNPT -
E E PE P THET EWH T
7.  QWEV QBRJV GJDKZ IVWOG DKXIP BERJW  YQJPD
EP E THE .B°WMT T8 1 TH
8.  QKRNY YIXNE QEREI. GEVFY ¥CBIS IIBPG .IRFPD
E T 1T E T T HEH ®E ™
6.  QKRSP IPNPF TUQCUN YYDAS ABHKP AEKDG RDLAF
T -: T . B IE © . THER
10.  GQBYP REKDM QIEQV QZXEK QQOYY . WODFG ESAJI
£ THE E ETK EBT HEEE 1T
.
11,  UQRUS XJLON YZWW YELIO N
E 18 IPs IT -

Tie have enough now to assume words {rom the skeletons of word exhibited.
Note, this sequence at the end of the message:
" . 34512 345
TIJWYE LJON
P-SIT

wlbe
This looks 1ike the word FOSITION - , or possibly POSITIONS.
. 4 E
“ith the J, repeated in the correot alphabets and positions, it eertainly

rives good corroboraticn of 1ts being O_j moreover, its frequency is excellent
for Oo. Also in lines 3 end 10, ruspoe!in!y. the sequancos:

4656123451 61234612
PDQCRUMJ ond YWUCDFOHS _
THEF «F o= THEE-E-= -~

look like THE ENEMY. The fre iency tables give excellent corroboration for the
required values. Let us insert these new wvalues in the reconstruction diagram
érd again apply the principles of symmetry of position and the diagram now
becomes as follows:

Plain Text
5 ABCDEFGH‘IJILIlOl;'gH.?TUV'Sl!Z
. L] .
Cioher 2. 1 G CDFJELMOPQR WY EXH,K US
Alphabets 3, ¢ CDFJELMOPQR WY EXH US I
4, EXH Us 1 6 CDPJKLEOPQR WY
5e 8§ 1 6 CDFP KLMOPQR ¥Y EXH U

Noarly all the values are solved bv the eperation. Moreover, we note that the
alphabat is n key-word alphabet because of tne sequence C DFJKLK OPQR. e
could make a puess at the word upon vwhich it is based, but it is safer to insert
the new valugs in the message first, to see that no errors have crept in.

.

< MESSAGE.

. , .
1. ICRJO AILOTY 1ABOQ ICBUN YFJPD OGSDEL  USQUO
EON AISS ANEP PEE INGYH E EPL OYMEN

]

2. GOXRJB  HXBIF LBUH  DOXIC YORIV  HIXWP

TS0 MUHL M Rt ANEX ONHE INO AT O

3 | CCRW' JIR\P PETY. AYZEF ARCPS  YODAY

EEWB( Yi O FMHET ERAI OPMA DET

WZJQ NZUI UOREF NIRHG OROKS  GREAG
B G ERE OFNAL ; ACE COMPA 7O

4,

ISUE DH C OMPLE TEEC ON AI S

64 QAICL FXWJO GJDPF  HCXIS  CONFT
i E ILL

ARFPD
OFTH
Ve
HR UG

S. IZMMG: YZENO RIVWI, - UPCG, GCZUI UQREF = RW
R RE i .
QPNYT
BY DUPON  THETI METHA TC N
QZTEV

FC¥UO

DEPEN
1 JOBFJV  GJDEZ - IWOO DEXIP EERY YQIPD
E PA E FO THEP R SE VITHO TLOS INGTH
8. OQERFY YIXMf ONREI GKVFY \OBIS IIBPG IRFPD
' BI°T ATV EIAC TINT EEBA BRATE ROPFTH
9. QRSP IPNPF UCUY  YYDIS . A ARKUG RDLAF

EIFO R{ TI ONDES IREA ~ UPO- 'TMEE P ICI

10. QQBYP REKM QIEQV OZXEK QOGYY WCDFG HSXII
.+ ENY0 FIHR EAEU ETSK ENBYT HEENE WNYTOQC

11. UQBUS XJLON
ON EA LHIS

YELJO N
ITIOR

35
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So far as ve can sec there are np infonfistencies, and many words are
now possible to conplete, The first word stands out as RECONN.ISSANCE, and
at snce enables us to fill in the very next word which is PRECEDING. Purther
progress is wvery casy nond the complete plain toxt is soon at hand, It i8
as follows:
MESS.AGE
"Reconnaissance pruceding the deployment is of much importance (x) On the
informitjon of tho cnemy, and of the terrain obtained through proper reonnais
(s) ance combat orders arc issucd. How completd rcconnaissance may be will
dcpord upon the tine that can be spared for the purpose without losing the
initiative in actinn, the character of tho informtion desired, and upon .
the efficiency f the mcasures taken by the encmy to conceal his dispositions™.
The primary alphabet is found to be based upon the word EXHAUSTING:
EXHAUSTINGBCDFJKLHNOPQRVYYZ

Note that the key word for the message is the word LINES, appearing
dircctly bencath the letter A in the completed diagram of alphabets.

The exanmplc above was, of course, specially prepared for the purposes of
the Aemonstratior, Usually, greater difficulty is experienced in solving
such cases, but only when the messape is rather short. Purthermore, in
military eryptogra=s, such rords as THE, TH\T, THIS, etc. are omitted, and
the opering wed:e in the amilysis in such cryptograms must be found in
sevrching for ather cormon trigraphs, and such trigraphs as ER, AN, ON, e'c.

The student is urged to note well the ‘fundamental points in the principles
of symretry of position, for they are of great assistance in the
quick solution of cryptograms coming urder Lhis case. Reference is again
rade to the fact that the principles of symmetry of position can only be
anplied to the cipher alphabets when they are arranged in the forn of
enciphering alphabets, for symmetry, if it exists, is only shown in that

orm of the ciphcr alphabets ard nbt in the deciphering alphabet form.

The followins problem, a cryptogram of a military nature, is subnmitted
for analysis:

QDKNBA NISRD IGLAR QKIZP HJABS YXIRU
AdXeG2 FVFILX LTUOM OEWMG JVFPDE NCKAP
H.PFS CSN7Z VOJFE AJPSG PKPTK EGIGO
TBDEY YNVYP GWYDH ZDYGA BYQBU ANTUD
FNJLT THVHS NPPGQ ITAAZ EVQLJ DERBG
FZNXU ROHQC IBCGK GEZVD ZPKTN HJKYV
BPZOY 2SG2L -PAPMC VYOOS YAZZD VCFLZ
YNG611IZ CVQBF TJCVR NEBEL HIGTAJ OSBHD
SHEXO FYJLX RMRLG MGEGR CAAEG SCJKF
KGORJ MOKGT UNETI UHBLA BEWXK FRPEX
ZHALL ALMEI LLALM MRCYF DIADE PYNVR
YYJQE TUNGI ETMGS ECEEO DVHBA AEKUJ

$04,0I HZBAJ NIJEKK ZAPFA VSSUZ BLOUZ
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fhe followin: ratio stations comprise the
the United States proper:

«]fa

THE ARY PADT -

g Call Letter

District of Washington
',uﬁfngﬁﬁ, U.C wxy

v
Bol}ing Pield, D.C. B

1st Corps Area
Tess Ei'orﬁnt'suunn

Ft.Ethan #llen,Vt.

2rd Corps Area
. Governors Island,N.Y. WP

West Point, M.Y. TUAR
Camp Vail,N.J. TUBA
Mitchell Field,K.Y. = - TA
Ft.H.G.\richt,N.Y. T
Ft. Totten, N.Y. WoL
Ft. Hancock,M.J. 7 U

Less Important ftations
Camp Dix, N.J.
Raritan srsenal,N.J.
Morgan Ord«Depot,So.Amboy,RJ
Ft.Hanmilton, N.Y. '
Ft.Jadsworth,N.Y.
Port dewark, N.J.

3rd Corps “rea’

Fort Howa.d, Md. wWQ
langley Field,Va. e
Ft.Monroe ,Va- UF

less Impcrtant Stations
Edgewoud Toonal,lide
Aberdaer Proving Gd., Md.
Ft: Eustis, Va.
Camp Heade, Md.

4th Corps “rea

Ft. licPherson,Ga, WR
Ft.Moultrie,S.C. WLF
Ft.8creven,Ga. WZA
Key Yest Bks:,Fla., WOEY
Ft.Barrancas,Fla. wmD
Pt. Bragg, WH.c. 4]

: Less. wwnortant Stations
- Ft-Benning, Ga.,
Fb.0glethorpe,Ga+

5th Corps fArea
Fort (ayes, Ohis e
Ft.Beni.dsrrispn,Ind. . WIS
Fairfield, Onio
langin Field . Va. -V
- less Tugauiant Stations
"r-Gamp Enox, Ay.. . .

E

[l |

. k]

Afmy and Corps radio nets in

(PO

w20
Call lLetters
6th Corps Area e

cago, . wWT
Selfridge Field Mich. WE

Charute Field, I11., . 8

Jefferson Bks., Mo, v

2 . 5 cott Field, I11. TF

Less Important Stations
Camp Custer, Mich.

Rock Island “rsenal,Ill.
Fort Brm!y. Miche

Fort Wayne, Mich. ;
Univ, of Viig.;lladison,%is.
Univ. of T11.,Urbama,Ill.

7th Corps Area . " :
Fort %» ha, Nebr. ™NU
Ft.Lleavenworth,Kan, VUD
Pt.Riley,Kan. I

Less Important Stations
Unlv, of Eﬁ sourl,Columbia,lio,
8th Corps Area ]

140 Eam!'ﬂo—ulian,‘l'qnl o
] . 1

ann Nogales,“riz, L
Pt. Travis, Texas WXP
Douglas, “riz, WM
_Ft,.Bliss, Texss 2o
Ft«Brown,Texas - - W
Ft, Huachuca, riz, P

' . Ft.McIntosh,Texas \TUH
Ft,Ringgold,Texas 21
Kelly Field,Texas VYG
Camp Marfa, Toxas e
Ft«Clark, Texas \ZB

gth CorF “roa
esldio of San Francisco,Cal, "VY
Ft.Douglas,Utah WX
Ft.D, ..Russell,"yo. wWh
Rockwell Field,Cal, YH
Ft.hitman, ash. nze
Ft.Casey, lash. mJ

Less Important Stations
Crissey Field, Lal,
Ft. Mearthur,Cal. .
Fitzsimmdna Geon,Hosp.,Denver,Cols

Where no call letters are given, stations are using
temporary calls assigned by Corps Signal Officers.

During the calendar year ending Dec.31,1922, the “rmy Net handled 62,222
officia] radioprams,consisting of 2,235,417 words, “ad this traffic been
nandled over commercial land lines, it would have cost the Government §38,202.
The total cost of handling this traffic by the “rmy Radio Met,exclusive of
enlisted operatinz personnal,was £18,035. The total saving to the Covernnent,
therefare,amsunted to $20,163, ;

The traffic at the present time is averaging approximately $6,000 worth
5¢ business per month. :

on March 1, 1923, the War Department telegraph of fice was moved to the
office of the Chief Signal Officer and consolidated with the Siznal Corps radic
station at these headquarters, it constituting the War Department Message
Center,
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The new 10 k.w. tube transnmitters, suthorized for installation at Ft.
Leavenworth, Kansas, and Tort Douglas, Utah, will very materially facilitate
the handling of traffic throughout the Army Bet. High speed transmitting
equipment of the Kleinschmidt type has been ordered and will be placed in
op” ‘ion immediately at Vashington and Fort Benj. Harrison. This will
et these two stations to operate at'approximately one hundred wards
pe. minute during periods of peak traffic loads,

Washington

USE OF KILOCYCLES IN RADIO.

The Second. National Radio Conference,which met with Secretary Hoover in
March,introduced a method of designating radio waves which is somewhat new
to the radio public. This is the yse of frequency in kilocycles(abbreviated
kc) inctead of wave length in meters, The advantages of this practice have
been familiar to radio engineers for some timeé, and it is probable that it will
eventually replace the use of wave length in meters. As a matter of fact,
wave length is a somewhat artificial conception in the handling of radioc appa-
ratus and is one of the difficult things for the beginner to understand. The
freQuency of the radio wave is the same as the frequency of the alternating
current which flows in the radio transmitting or receiving set.

As often happens in technical matters, the idea of "kilocycles" is simpler
than the forbidding aspect of the word sugzests. "Kilo" means a thousand,and
"cycle" means nne complete alternation. The number of kilocycles indicates
the number of thousands of times that the ryapidly alternating current repeats
its flow in either direction in the antenna in one second, The sraller the
wave length in neters, the larger is the frequency in kilocycles,

The reason that kilocycles are coming 4nto use and displacin; meters is

the necessary separation of the frequdncy of transmittin: stations to
provent interference is the same, no matter what the frequency may be, This
necessary Separation is variable and quite misleadinz when expressed in meters,
Thus the number:-of radio messages that éan be transmitted simultaneously without
interference can be correctly judged from the kilocycles but not from the meters.
For example, the amateurs will in the future work in a band of vavelengths from
150 to 200 meters, but this is a frequency band from 2000 to 1500 kilecvcles.
This is an enormously wider band when considered from the viewmoint of kile=
cycles than, for example, the band having the same width in ~eters from 100C to
1050 rmeters, whieh is 300 to 286 kilocycles. ‘thile it is nossitle to carry on
fifty simultaneous radio telephore comrunicitions between 13C =pd 200 meters,
only one tould he earried on betireen 1000 and 1050 meters.

In accordance with the recommendation of the Second Natiomal Radio
Conference,ths Department of “ommerce and other Government desartrents will
hereafter follow the practice of specifying in even values of kilocycles rather
than meters, The Conference recommended the practice of expressing wave
frequency in kilocycles per second with wave length in meters in parentheses
theteaflter. The relation between the twp is very simple.To obtain kilocycles,
divide 300,000 by the number of reters; to obtain meters, divide 300,000 by
the number of kilocycles. For example, 100 meters = aoproximately 3000 kilocycles,
300 meters = 1000 kilocycles, 1000 meters s 300 kilocvcles, 3000 meters = 100
kilocycles. The following table may be used for rapid and accurate conversion

either from kilocycles to meters or meters to kilocycles,

For highly accurate conversion the factor 299 820 should be used instead of
300 000, The tible below gives accurate values of kilocycles corresponding to
any mmber of meters and vice versa, It should be particularly moticed that the
t#*  is entirely reversible; that is, for example, 50 kilocycles is 5996 meters
. 50 50 meters is 5996 kilocycles. The range of the table is easily extended
by -uifting the decimal pointy for example, one ean not find 223 in the first
column, but 1ts equivalent is obtaiined by finding later in the table that 2230
kilocycles or meters is equivalent to 134.¢ meters or kilocycles, from which 223
kilocyoles or meters is equivalebt to 1344 meters er kilocycles.

4 . (Table omitted)
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Recormendation of the "Hoover" Radio Conference,March 20-24,1923,

! ific wave
It is recommended that radio stétions h._lll!.gn.l! spec
rraquanéizrir (wave léngths) within thé wave band cfﬁ'lfr“?onﬁm to the servico
rendered as given in the following table. | :
; ! length are given.
Throuzhout this report, both wave frequercy and wave
Vave length in moters is 300,000 divided by wave froquency in kilooycles
per second, e e reses i
; her
: be used for no ot
It is recommended that wave ¥ands marked exclusive
type of service; those marked non-exclusive can be used for other types of
radio communication, as indicated.’

TWave Lemgth i
Heters' o i Service.

Wave Frequency,
Kilocycles per sec.

Above 2300 T Bélow 130: . -Reserved. (See Note 1)
'2500 . 1307 Government,C'7,exclus ive.
8 © '130) E 2t :
; gi% o "143) ! Resefved. (Sae\l!ot.e 1)
2100 i 143 Oove rrinent, OW,ex¢lusive.
i T 148): v
ig 6 = = .o '150;' LA l'!our‘ved.' (see &_n.e 2!.)
S ' | -
%iggg 178) * Amdteur, C7,ICT,Ph,exclusive.
Vo 2T T :
ﬁg ' zoo% " hma tour ,CT7, 167, PR, Spk, exclusive.
! " Shecial amateur,and technical
E]igosg ' N ggg; and treining schaols 0 jexclus ive
: 222) tiréraft,Ci,IC7, Pha,
&13.33 o am) " non-exclusive,
o i Class B broadcasting,Ph,non-
?nﬁngg ' gzag; i exclusiva, (See Note 2)
Yy T Reserved.
(1050 i zas_; .
(1040 288 aE
g : . 3 I\lS‘;"
288) Class A broadcsa_ting, Ph,exc
ﬁg‘o% ! "L 300 (See Note 3) .
e Tg ey Marine, CW, ICW, Spk, non=
10 e ) i : 'a_xolu's;vq."(séblﬂota 4)
-3 RYECY 2 " 4
15z e300 Class A broadcasting,Ph,
((l?sg . ; - 450% exclusive. (See Note 3)
s £, 450 ' " Mafine,Ci,ICH,5pk,exclusive.
(See Note 5)
: N
450) , . Class A broadcasting,Ph,
l('gg §45) . ¢ exclusive, (See Note 3) _
[ . ) A
( 550 545) * " Marine and aircraft, Ci7, IC¥,
( 500 600). ., -; Spk, exclusive.
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ava F:.,-f'm.r:—,‘ «~a%e 'A1zth,
!\‘_.‘ 2158 por 30, = Vaters Service
Abovn 600 600 Harine and saireraft, CW,ICT,
exclusive, fee Note 4.
(500 £00) Yarine and eireraft,CV,ICV,Spk,
(448 674) exclusive, .
446 674 Governrent L7, non=excluzive,
(445 674 Marine and aireraft,Cv,IC7,
(375 800 exclus ive,
378 800 Isd;o :onpn.ml,m‘.-’,Spk.
exclusive,
£375 800) Marine, Ph, exclusive.
(315 952)
315 952 Governepent, 0¥/, IC7,5pk,exc lusive.,
(315 952)
(300 1000) Reserved,
300 1000 Radio beacons ,CV, ICW,5pk,exclus ivs,
(300 1000)
(235 1053) Reserved.
(288 1053 Yarine,Ph,evclusive,
(275 1051)
275 1091 Governmnt, 0 ,IC/,non-exclusive.
{275 1091) karine, ®h, exclusive,.
(250 1200)
250 1200 Governrent,Ci7,IC [, rooeexclusive,
(250 1220)
(235 1277) ¥arine,Ph,exclusive,
(23¢ 1277) Universis lezo,ar inern'-
1 i sity,collezz,ard e P (8
(23c 1304) €7, ICT, exclusive. TERTEER
(230 1332)
(150 1579) Governrent,C2), IC,Spk,exclusive,
(1;30 .‘:57'3} Marine and point-to-30int,none
(120 2500) goverureat,Cl, IS pk, exc lusive..
(120 25c0) Covernrant, C, Igu, S
(3 3158) Sty o T
Fot == ivailable for special licensing by the Departrent of

liote 2,

Commerce.

== lNot more than six C7 amateur stations to be licansed to use
weve froquencies above 1050 ke/s (wave lengths below 286
mzters), for communieation across natural barriers,

w24e

Note 3, == A class A broadeasting station is a station of sufficient
power to serve an extensive territory, Fifty territorial
wave frequencies approximately 10 ke/s apart are to be
aseigned by the Department of Commerce to 1neal areas
thrauchout the United States without duplication. The
ten such areas within each sf five national zones ~re to
have wave frequenciss separated by approximataly 5C ke/s.

Note 4, == The 1000 and 500 ke/s (300 and 600 meter) waves are for
ealling and distress purposes, with a minimum of traffic.

Note 5, == Mobile service on the 667 ko/s (460 meter) wave is to be
stopped between 7 and 11 pems local standard time, and to
be transferred in so far and as soon as practicable, to
wave frequencies below 500 ke/s (wave lengths above 600
meters),

The wave bands reserved above for Government use are now the
subject of study by an Interdepartmental Commjttee with a view io
assignment of wavelengthw in these bands te all Government statioms
in such a manner that the minimum interference will result, No steps
should be taken by officors in charge of Sigml Corps stations to
shift from present transmitting wavelengths to the bands reserved above
for Government use until definite instructions have been received from

this office on this subject,

D it T T
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CONIRIBUTIONS .ND EXCH.NGES,

Articles under this heading must not be take

23 an expression
of the opinior of The Chicf Eignal Officor "h-e
will be withhuld if requested.) ( " of suthors

THE .Y OFFICER .ND THE BOY SCOUT.

By:
Frank Moorman, Major, ®ignal Corps,

oupertl:ngtm :Ihinl: t_he following letter, attention is invited to the splendid
g i z or all ormy officers, espocially those of the Reserve and Matioral
e {im auia “nf o.it of work for their community and country and at the
,\cwaf e: contact with a ssurce of real inspiration and porsonal pleasurs,
O e .n:r:riem:x has shoun that restless active boys who glory in their
e, Bl w:ml;ﬂ nat, for the world, admit the need of affection ard s-0d
b ’ . n Scouting an opportunity for that "man to man” assoeiation
aimnc:r:;s no patronage or “gissy boy stuff," - Their response is
ub-'w:t ; ntanescus and in a short time the scout leader finds himself the
Je Th: tu affectionate loyalty, mew alike to him and to the boys.,
SOW.... “;:::t:z and expericnce of “rmy Officers qualifies them as teacherd
oL re required to learn. Officers of the Signal Corps are
pecially fortumate in this resnect and will 'ind in America's b od
an enthusiastie fo1lowing, -
The man who, today, inspires boys witha s I
. ; i pirit of patriotism, go
;:t::;m:xptnnd service to God and neighbor is doing mcrto lnnun' :hzdmturo
. lr; un l‘j'.i He can do it if he will. The scout uniform and the scout
4 3 of living have un almost irresistable appeal for the average boy.
L 8 no difficulty about cetting him to come into the game but clean
straight thinking men who will take time to give him what he should have
in a package so pleasinz that he wants it, are harder to get. The “rry ’
:;‘mz 'i;s Regular, National Guard and Reserve Officers has nearly a hun:Ircd
ti:u“ - men qualified in every way except as to *illingness to spare the
m.de; t_r they once experience the real pleasure of rersonal leadership of,
brq ntimate association with, some dozen or more of the leaders of the future
ere will be no further difficulty about finding the time.
ik It is hoped that many Sigral Corps Officers will te among-those who
ill profit by the surgestion of the General of the -‘rmies.

WaR DEP.RTMENT
Office of the Chief of Staff
Tashington

Lpril 16, 1923,

Mr. James E. Test,
Chief Scout Executive,
Boy Scouts of America,
New York City, N.Y.

My dear Mr. Test:

I have received a copy of a resolution recently ad pted
" L]
| 9 Jl.-n, Council, Boy Scouts of America, in which tza hope isng;::snd
‘t,.l.g.t ::..\y and ¥avy men may tike a greater interest in the organization,
iou 2% my cooperation in bringing this to the attention of the Army with

:n:ew to encouraging active participation by a greater mumber of Army

+ =2be

The Seout nrosram heing ronemilitary in charncter, it is
true, 23 sugpested in the resolution; that some .irmy officers have
hesitated to tike sctive part in scouting, fearing it might create
nisurderst-ndinz, but I am sure, from the information you have pre-
sented to me, th t making kngwn this resolution, expressing the
eirnest desire of the leaders of the Boy Scout Movement for 2 greater
degree of cooper-tion, will serve to remove this misunderstanding.

After enrefully reviewing the activities of the Boy “couts
of smeric~, their program, objectives, lendership and actual accom=
plishments, T do not hestitate to say that I shquld be very glad to
sce =embers of the .rmy everywhere take such active part in scouting
as officinl Auties and loeal conditions permit.

That the Boy Scout Movement has already recruited = group
~f over 130,000 men giving voluntecr service in character building
+nd citizepship training, and that over 2,000,000 boys of America
h~ve heen helped by this program is 2 remarkable accomplishment. I
feel that the work is one with which any soldier should be proud to
be ~ssoci-ted. :

Such associztion would be of benefit in many ways. The leadership
of ®oys devalsps qualities which 2id in the leadership of men, and
active scout service would give valuable experience to many of our
orficers which they might not otherwise get in time'of peace.  More-
over, the responsibility of setting 2n exdmple to boys who have
adopted.» standard ~s high s that expressed-in the Scout oath and
1w rust react on the leader in ~ manner enmtirely to his bermefit and
to that of those with whom he ~ssoeiates, !

Miving kept in close touch with the work of “the Bay Scouts,
1 thorouchly aporove of its-object for the zood it doos the boy, and
further, I approve of it =s 1 soldier for the mood it does. to those
=ha =y be e21led upon to serve is our future defenders, and fimelly,
<5 =n american citizen I approve of it for the triining it pives in
preparing the boy to be 2 wofthy citizen of his country. '

I feel that it is = distinct recognition of the high qualifi-
cations of Army men to be ~sked to participate in o movement which
has -ccomplished so much for the youth of the land and which ms so
ruch of promise for the future,

The Secretary of ar, with whom I hawe discussed the motter,

joins me in hoping you miy find many Army men who will appreci~te and
take ~dvantage of this opportihity to become useful workers in = great

undert-king.

Very sincerely yours,

(signed) John J. Pershinrg.

- -
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Sherardsen's “Telephone /praratus" supplemented b "Sizml Corps farmal
To. 3" and by Burﬁ of Sfapnd.ardl Circular WNe, 112, "Telephone Service'
ar? by laboratory work, Turing the third quarter of junior and senior
verre, the work ia administered exclusively by the military department, -
¢ =t that students ray elect additiomal vork in the olectrical depart- i !
!

The laberatoery work in connection with wire-cendusted telegrephy

and telephony is designed to give the students first-handg Imorledge ef
wasnetic circuils as used in cormunication, experience in sgu.-.ng up and
or-<ating *he nors fundamentzl circuits, practice in adjusting instrments,
stodying 1imits of eurrent or voltage values for reliable operation. Cn
zezoust of the smallness of the currents used, especially in telephony,
¢i’ficully has bean experienced in developing quantitotive experinmants;

tut tnese are bein; worked out satisfactorily, The accompanying lists

cf experizents (vrhich are being prepared for publication) indicate some-
thing of what is being done:

Exhibit I, (Zxzperiments for Telephons)

1, Prelicinary study of a telephone recciver,

2. Study of an elementar aicrophene,

3. Study of telephone transaitters,

4. Stucy of 3 magneto gencrator.

5. Study of telephone ringers,

€, Study of subscribers set,

7. Stuly of mgnelo exchange (board),

Fa. Study of pagnato exchange (regular).

B. Study of central energy exchange circuits,

9 Study of autematic exsin nge.
10. Study of phantemed cirecuits,

1. S tudy of Sigmal Corps field Luzzer set,

Study of line disturbances and transprositiens,
13, Study of polechanger,
14, Lecatien of faults in line, Inrray and varie- lsops,
15, lsasuresent of capacity; loca®ion of breal: ia line,
1€, 1ilsasurement of self-induction,
Study of corpdsite zircuits,

Exhibit T1, (Experizents for Telegraph)

1. Prelizimary study of tele
2, Study of inkiag recorder
3« Study of elestric clocks,
4. Studv of warious tyres of annunciators.
5; ':l__ulntitative study of vibrating contaczt bell or buzzer,
5« iagnetization cycle ina permasnt ragnet, (Tractien methed)
7. -2znotization cuive of 5 ragneto ge-er- tor,
8. Distribution of {lu: from 2 permenect  :cnet,
9. Caopirisen of Fuil by electro-zaznets =nd psrmanent magnets,
using various pole tips,
16, g:m?y o; siz.p!:: lorse cigmlt. J
1 us¥ of open cireuit telarraph Tepsater,
12, Study of G!['.‘:;;n Tepeater, RO
13, Study of 2 poiar relay,
Study of a differentizl duplex circuit,
3 Stuiy of 2 polar duplex cireuit,
;4 Study of a Tastern Unien tridge duplex cireuit,

graph sounder and relay,
and fire alarzs reeords and statiens,

“izal Corps ,0,7.7, students take the courss in Radis reme
°% given in the Eleetrical Enzineering Departosmt, fThis couwrss
z t0 hours per weslk conbined leciure and ruiz work and three
PET week leboratory wark, The seaisr courses in radig communicatien
4ctzd by Professer Jansly throush lectures ams laboratory werk,

* in labsratery includes theory of danpad =nd undazped '.mjre.'

S P ——

yits  ihe of electren tubds and elsctroa tube_c!.rclli’ﬂn
a’—F fﬂ':s n:‘dr?;c;i:i;n- ::f high frecuency, is the students ta‘:lﬂl‘ 4
?"rc-h:s:h:ve -md-thrae ~ears of elsctrical engineering, it is expdote
““; o:— nre adeguatelv prepared -to take a thorough covrse in ra“:nent.
enc.i -.--.:-.:,.imh':.-fmg the necessary ztherat i:a? and Fh‘!“f;“rt:z:unhl
;':n_;;z.cuontlv, the course in radie comunicai:i\:'n i a thorou,_.c" i el 18
srurse, The laboratory work includes expsriments on r“oﬁnh—rrocuenev.
of infustance, eipacity aad ‘rave lengths, measuremsnt of & glﬂ e
AT *he ctudents talting this course bave had three years ol .'.‘_-f- . :'a
1ie=-ing, it 1s expected that they are adecuately preg:arfc -:c ?i'e-
Aot 1 course in radio engineerin;, including the mcer:v‘i.. '-\-'1:.;-:01_-
=tiscl and physical treatment, Consequently, the ceurse 2 r:klir_cludes
sunictiicon i3 2 thorough fundanental course. The laporatol ¥ o.'.é .
eyseri £nL2 on resomance measurenents of inv.’uctl.ance, -c:paei-t a-.; Plosis SO0
lencth, —~easurement ol hizh frequency resistance, seasurenen :;\e e dtent
tube consiants, and other experiments designed to faniliarize e ats
with nigh frecuency equiprent, Extensive use {s race of spraratu
such 25 are in use in the.8ignc1 Corps, - '

In addition to the course in Radio Comwunicatign, the Elect:}catlfr
Departizznt oparates an experimental radio statioen, o The opera:i.?ks e &
of thi.z station consists of from four o six electrical gluden.s .; .ae .
had cperating axperiencs and vvho possess the necessary lxcemes;_ . ..e;_
eperators talze turns in maintaining ni-htly schedules, during whic t_:o-
munic o tion 15 carried on *rith other university and experizental statiens.
nigrtion -cor’z fwrnishes the weans of testing and dew.-floping

;a7 receivin: aovaratus an? of stldving trapsnitiing and _ .
condilions, The v:lue of operating gueh an e:speri:en;:l radio
st2tion in connection -ith research ork ond '.:*\.e teaching of r-\:x?vco;-
murieatien cinnet te everesticated, T* ra%as passible the connecting up
f *hez students' --or’t rith actusl cemwunication conditionms,

Tt i3 9 be hored that nore and nore Sicral Corps nen can take an active
pirt fa ke wsari of the sxperinental station, Such "rork will malle Signal
Copnz of [12ars w-k “atier able to dirsct racis so-tupication Drojects

G wat upon ratio amaratus, 2s it is only by

2ttt setan] eparsting conditions thed adetmte Imorladge of
the possibilitisr or 1imitaty Y ication can b2 obtained,

dezinn or nass jud

In addition to *ha ti'o courses —antionzd e-"t-:-:-:, considerable :j-:se.:rch
work i Leins done along high frequsnc:s lines, Tre vears afo » high
ef ficicacy undaiped tave transuitter uslnn four VI-2 tubes and rac fating
over 1.0 'atts s develored and tested in our experimental strilon. The
specificatiens for tiis ael have been Tolloved by 2 nunber of other 3ignal
Corps 2.C.0.C. units, in tuiléing their stations, :

Ta2 experimonial s*tation has alle tested raceiving equipuent for the
Mresu =f Standairds 3a0 hag mode studies of the effect of atrosrharie

arerating confiliens, It is to be hoped that the day is

¢ *han all R.0,5.C. units -+i1] either build up or secure
“lizieat trainsmitiing and receivin: etuipment and ade-
operatins staffs to enable the gstablishment of an
net-rock T 2 susih-a petiors into the

ad

Iz poseibility of -
1 %2rcs nes or of estatlishing future Sigmal Corps stations

at 2,7,7.0, units st

shauld ke thoroughlsr sonsidered, ,-

The Sizasl Zorps Unit is doubly handicapped at preseat by inadequate
< fac This unit, lite the other two line' militarv wnits,
22 building 4'-¢ 'as built 2 nusher of vears agce to serve

ol
on,
rill is impractieable. is
tlan to experience, The'Sirmal Coros
apparctus is unav rec in the tassuent of the irsory, there it
is 2:77Meult to reach,and ‘here experinental -rorl: !
Like-iss,the Tlretricsl 2uilding vhere

® rsit Armore an? Universit- Cycnasiua, then the nus
stuiets s about o7 faurth the rrese attendance, 7Tre conces
e3reciille 1n incleeat eather ~%en putside

ere co-fortable <o 1

is but of tha russiion,
ach of the theoretical and
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laboratory vork is conducted, is greatly congested by more than four
tizes the number of students for vhich the buildine as planned,

Better housing facilities, however, are in preparation, and should
ready for service in September, 1924, Bids are being invited,and the
_sntracts 1ill probably be let in lay or June, 1923, In the ne-
::lcetrical fuilding, which with its equipment rill cost approxizately
400,000, an entire floor of the laboratory wing, 63 by 153 feet, is as-
signed to the specifie work eof the Sigral Corps, For the more thecretical
laboratory work, there will be avallable a telephone and telegrach
i:::ra:ow 40 by 22 feet, a radie laboratory, 40 by 22 feet, hi;;-rreuumcr
’Nd:: ::Z lst:y 22 feet, Close by will be the radio station with its
s r"“u;n t;m, while severasl small rooms adjacent will be 2vailable
it e Studies. The other laboratories for the more general
nb;rnz:g work are within easy reach on the floors below, A1l the
reitchbonrds there comactioms oy b riaeirot Cirouits comeetin; with
my ma or any kind of o tr £4
‘;n::;:;: of three rooms is assizned to the specific werk of ut:cﬁ :.;-.B;WC':
"€ an office 11 by 22 feet, 2 squad practice room 21 by 22 r;et, ;;pa,

an equipment room 16
practice work, by 22 feet, Adequate classrooms will be 22ilable for |

Mlitary instruction for all stude I
o nts of the first tw ]
gmr:::':an::due:ed_on the small group systes, .rith on: fﬁ::ﬂh:x’{;
s 5rmxp;“'- uI:::ned of ficers available,the classes ars us-'_':lly' selit
ersbonil o oW this system studer.s receive considerable individua]
P e ypica exa:p_le is as folleors: Sephomore class of %0 -en ‘1;-" d
then sat ths :;:':':I one réceiving instruction in wire splicing tf".- second i.;e..
Syt orlln“p:il:ep::‘i‘::nls;a:i;h:sut&bcing practical, eich croup
; Ject, tating three hours to cemnlet

jvegrionds threeAE:::;: :::;z::r:o:;: :eheasr:é;;osglass of thres ?-.eurs;ch:s
Caval » «C.R, set, another e
beingr;cl;:c:ts:::::;n;th" working on the SCR-79% sez,n'c:.::;e in :;‘a:}:;s
Kone L e o I‘h1° each hour until al) three groups have spent an_-
Sivinsed ety ;s h 5 System of dividins the class is not Jppilie-i to the
Hith gl oot e classes are considerably smaller, the instructien i

"6 about half practieal and kalf theoretieml e

Last i
canp at Ca;])um-t::e Pslis;;-il Corps took some twenty tio men tc the sumer
the Signa] Corps atode : EAN,  After a successful carp, practically all
to Vinneapolis, conducted by (ry CiS,72%¢ 2n Inspection trip on their ret, |
Plants were i o utted by the officer-in-charre of th s s B
e inspected: fTne Ford Plant s H'G is unit, The following
. Edisen Conner's Creek Flant t News Pagid Jark, the potroit I
telephone oentral st De nt, The Detroit News Radio Station and the |
5 Banerh-vient ut “;’911. ‘ichigan, the Steel Plant at Gary. Indiara,
factory and The serder 1 iReton, Indiam, The Testern Electric Farthorne
Hanmer and 21158 caoo (ire Plants st Chicago, Illinois, and the Cotlers
In;i:‘\eei-in-"m Srshl::era plants at Hilaukee, 7isconsin, The Elestricc]
satisfubtas P:t Rent gave a one hour credit to all students submitting
TY written repoits on tha trip, This trip rroved to be very porular

Tith the students ane has unse
' halped to eamp,and
rade the Advarced Course mrsp:ttrnc:;::fe sen for ik ' S

The writer is very enth
: usiastiec regardi the t = & Sir
s_:;Ps Reserve is securing throuch the ;%.r.g‘.; The :&:;:5;::‘_3' J.‘?m-l
Jenicr Unit at the University of innesota are a fine A s tﬂ?

k2 S g .
o ::icular]zy desirable addition to the Officers' Ris»:!\:ea;'a:i; -
el tcs2 nen, vho complete the four years of ‘.r:inim,.)rc :..L.er:e: u

“-% the Pirst twe or less These
; 3 . latter students have
’;hat will stand them in good stead in the Sirra) Co::::ei“d
-..rmr;ency.A Too much cannot be said in favor of the
7E of officers in edusatioral institutions in this manner,

tr:
in ¢
trs L

I —— . e e

Stﬁww oF !"‘i"h‘.mﬂrﬂ, SIGN.L CORFS R.0,T.C. UNIT,

(onlv instruction given by !'ilitary Dept.)

1st Year Pasic (Freshrmen)

Organization = = = = =« = « = J hrs,
Military Courtesy « = = = = = 2 hrs,
Physical Training = - = = = = 7T hrs,
Infantry Drill | = = = = = = = 33 hrs.
Cere onies = = = = = = = = = ~ 6 hrs.
iarching @+ ®e=meee 3hrs.
'ilitary Telegraphyy = = = = = 7 hrs, .
"iljtary Telephony = = = = - 6 hrs,

fadio Sets = = = = = == = = 6 hrs,
Rifle Yarkszanship = - = < = = 9 hra.
Fistol D I B 3 hra.

2nd Year Pasiec (SopHecéres)

Or-anization ', = = = = = = = = "3 hrs,"
Organization-5iznal Trocps - = 3 hrs,
Topegracthy ... 18§ hrs,
Infantry Drill - = = = = = = = 4 hrs,
‘Fhysica] Training = = = « = = =. 2 hrs,

!arching EE N < 3 hrs,
Mjlitary . Telegraphy = = = = = BT hrs,
'ilitary Telephony - - - - - 15 hrs,
Radio Sets = - = = < = - = 10 hrs,

1st Year Advanced (Juniers)

Field Engineering = = = = = = = = = - = ="11 hrs.
Tactics A1l ‘'rmS = - - = = = = - = = ==~ 6hrs,
Uinor Tactics - = = ==k «w-==<15hrs,
Military History = 2 = = « = = = =« == 5 hrs.
filitare lav - e e g - 5 hrs.
Aénministration e semee . == § hrs,
Hiprolezy. - = =22 =e==- o= 3urs,
S5taff Duties = = = = = = = = = = = = = = 4&'hrs,
Tessaze Centers - =~ = = = = ='= = = = == 3 hrs,
Codes and Cirhers = = = « = = - - - - - = 2 hrs,

. ‘Telezrach Net Construction - = - -~ = - - 51hrs,
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priract ‘ron Gener 1 Orders 13, Tlar Departnent,
fated laren 31, 1923,

VIII. Co-'endations for ‘iersic conduct,- The follaring, m.ed enlisted
aen ars cmmendad for heroic conduct, but such conduci, .ot having oc-
evrred in -ction, is sot writhin the provisions of law authorizing
decorations:

.lister ». Clemn (frre serinl Wo, 6503327), private, first class,
Service Cozpany Yo, 8, Sizml Zerps, United States .roy, Tor callactry
~nd devotion to duty -t Temiei: irseml, Calif,, ‘ugnst 12, 1922, The
arseral being tareateaed -riih destruction b [ire, Privete Glenn rexined
on duty for nore than eight “ours, ané without regard ito his personzl
sefety rendered valuable cssictance in keeping in service ihe telephone
system and in cuttin: out high-tension power lines which endangered the
lives of the fire fighters; this duty perforred despite the constont donger
of exposure o expleding shrepnel and high-ezplosive shell. T esidence
at cnlistnent: 3718 Hort: Third Sireet, Tacome, “ash.

John ., Eeuron (irmy seria) Mo . 630::51), private, Cervice Company
Ho, 8, Sinml Corps, Uni'ed “tates .roy, Por mallaniry vhile on duir at
Zeniciz rsemal, (alif,, jujust 12, 1922, The arsenal in dinger of
destruction by fire, Privetz Errson renznad at his neat, erposing himself
to *he constnnt doaper of exploding shrapnel and high-e-plesive
- his efZicient and proopt haadling of 1l ealdls éurin; the er
( valweble assistance in recuesting help fron civilian [ire depas
3. .ear-by tons., Residernce at enlistment: 32 Richmon? Sireet,”lizateth,N. J.

Georze i, Peeves (irny serial No. 6516339), pri
o, 8, Sigml Corns, United St:ites iimy. For
arsemal, Calif., ‘uzust 12, 1922, Durirg the t
br lire of tlie arseml, Frivate Reeves “thile sick in
hospital volunteered his services to assist the pos® swrgzon fighting
the fire vhich threatened the hospital and exposed 'imell to e:r‘lsdi.z;_'
shropnel 2nd high-explosive sh:ll, Residence at crlisvieat:

735 Geary Street, San Francisco, Calif,

Service Jozpany

2
e s

(..o Gu 220,52)

oy order of the Secretrry of “jar:

general ef- t-.hc ; i
vhief of 5talf,

Civicial:
fobert T, Dovis,
The .2 jutant General,




