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m blna prints rohrro&' to in thb »RO%M ars rQ
/y’t 3wlilﬁbhn i

The Roport has not yot heen oaﬂudared by the

@

Cabinet.,

(8zd.) 0.0, Cravley,
8scoretary.

9th Degember, 1927 )
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mo folloving eapy of m. 'ﬁ,ﬁolpﬂ lou;am*
Miuion'n Report o the ﬂebip’t dutied 5@ Doqombar 1921
is siraulated for inforuhtion, | :
; ' The blue prints roforred to in ths Roiﬂrt are mt \ 3
ot ava,im:h. Fy

The Report has not yat heen copeiderad by the

Cabinet.

(Bgd,) 0.C. Crawley,
8scretary.

9th Degember, 1921y
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(27 0n the 2%d Deowrber Mq thia
doumissioh wag sumonsd under the Tollowing letter ot 8

The Cabinet have decided to appoint . Wirelesd

™
i

8lecraphy Comuission s follows:-

The Rt. Hon. Viscount Milner, G,C 8., 6.0,
thalman
Bceles ¥s3y. D.Sec. M.R.8, (Vice-Chairman)
Turrer Bag, A, ¥.1,E.F,

dhwhnsssy sy, 0,3 N.ILELR

e iey bda D

Liout-Colonel C.G, Orawley, R,M. A, M1.®
uacxetary.

with the fc Neowirg tarms ef rafsrsnce:-
(1) To decids uper the wireless plant most suitable
for currving cut ths schews bf lmperial Wirele
Ccrmmrdc. ticn. recommsndad by the Imperial Vireless
xeleﬁrk;}v Corzizttse, bearin: ir mind the
necessity for the co-crdincticr. of the Chain with
exigtirg telssrayy services, rd to design the
recegsar; ot.
To make ro~nzierd.t,ory re “l'n: the :ctual sites
for the at ticr, 1o roued. By the Imperiul Vumlaes{""
Tele rnr'
) To udviss . rerul) aron the greparition of
8pecificatiors for michinery and 2jrartug,
caking of contraoty and the oratruot

stations




X L0 AL

nwmmmmm@mm%MmMam¢m ‘
Commisnioh wag surzaonsd under the fhllow;mg lotter of ippo&f\fhnt.f.
The Cabinet have decided to appoint 4 Wirelesé ;
Telesraphy Comuission a3 follows:-

The Rt., Eon. Vigcount Milner, G,C.B,, G. XLG,
(Che irman)
Boelos Fay. D.Sc. MR.Q, (Vice-Chairmar)
Taredr Pay, 1.A., ¥.1,F.R,
Shw hrazay Py, C.7.P., M.I1.B.R

Lisut-Colonel 0,5, Orawley R M A

'

with the followirg torms of rafarancs: -

(1) To decids uren the wirsless plant most suitable

for carrying cut the schews of Loperial Wirels
Ccraminio ticn. recommendsd Uy the Imperial Wireless
xelsbru[} Corz.ittae, bearinr ir mind the
necessity for the oo-crdin.tior of the Chain x.th
exigtir.r telasrayy services, :ri to design the
!'.f*'ﬁeadd.rf ata!t

To make ro-cmerit . L8 razoriir the

for the et tioy; g “Croved. By the Irper 1.l
Telegrarl,

Te audvige . repal cren the proparatior,
8peeificatiors ror wachinery and 2prar tue,
sakifg of contrasts and the <o atructi

statiora




bé OBtBhliﬂhed connect1ng the commnities 6f the .
ﬁpim by. gsographical stepa of about 2 OOQm.oa 7

i

sach, as indicated on tha a.cmmmny‘mg map, !
That the wireloss sy sten ampld'vsd be th&t im’o‘v'ms

the generation f ﬁtdlptﬁaﬁ.‘;‘#?}liq anbray by
thermioric ralved,
That the service of coumurni¢ation betwesn Leafisid 0y
and Oairo ty Poulgen drvs, shortly to he in opsration
by the Post (ffice, bo e firgh link in the chain ef
commrication with ths Brlt‘sh Conrunities in Alrxca,
>nd that this corainice tiop be contimied by & vaive
statior, near Faircti, in-Fast Africa, and by the
elteraticn of the Ox-Lsramr station at Windmik te
valve etalion, to o rrlste the connection with the
Unizn of South Africa,

That for cormunicwtiog with Irdia, the Far Bast, ar-
Aastralia, valve 8tuticna ts erssted ip Enzland, near

. .. sy
Cairc, at Poora (cr ita; Indian staticn), at Sinzicors
En

at EHoy

Pargp,

; Korz, o ir A raliz at Pert Mrwip or
That 31milar
Btations
a*i;‘u n
Caniadiai, ggvernumenta.
stdtions be rlannad ¢y 3 Wirsless
f Attt four mswuers, #As herain deger 10ad, w.icaa
seong wanld probably ceass with the complatiun
ntatlong, ant that the ennutfigting of thg
trusteld to the Rnyineering Dopar iu,
Fasl Clfles and 10 COrrsutund) ¢
Indian withoritiag

W 5
tne T2




a*nd xﬂﬁ% bt inapectmn to wlreless atc.ﬁmns at. h

4. 4g the thermlorlc stations projectad. b_Y % I”‘P"i‘“l
ereless Telegr:.phy Comittes were of unprecsddntid im.gn tude
ax;d ‘of a pex tyre, nearly svery item of the equipment of the ;
ﬁeley atationa has had to be speoislly considersd; thig work
wil? deacnbed brisfly undsr the headings Developuent of High .
thsr Thermicnic Sete, Cholos of Wuvelength, Transmitting
Antennas, Madts ang Towsrs, Warth Screens, Powar Suprly and
Electrical Machinsry, Erergency Recsiving Gear and Cperating
Lpp&rwbze, Msthods of Rsception and Design of Receiving
Statione, Sites and Buildirgs.,  All these factors are
mituelly dependent,

Levelomest of Hizh Powsr Thor wionic Sets.

5. lhe Imperial Wireless Tsle erriphy Counittse recemnsnded

that the thermionic transmitter srould be capebls of delive 1

1ng
at lecst 12C kilowatha to the artenna and indicuted that double
this pover appeared to bte within the bounds of posaitility at
ar. eurly date, Tre Cozmisairr have therefors muds it their
firvt duty to wateh frogresy ir theas matters in all parts
the werld, At kome the werk f the Admiralty ia espscinlly
nctatle; at Sigral Schocl, Portewcutt, very largs silica «.lve
have been ccnstructed and uged. Evary eftort hus teen mai:
the Admiralty tc hasten tre eatablishment of wn industry for *he
wirufacture of these valves. At the peesort d:te the 3ok lowas

silica valves are teing yroduced at the rate of abmt tomr

ur

five per weok.




6. In oxder to equlp a typical (hain 8tatien with ailica
valves dﬁbut 24 ‘would be required to deliver 120 kilowatts to the
sarial, not allowing for spares, The antual consumption of
+1ves by mich & set working 24 hours evety day without cessaticn
would be, according to our information, betwsen 36 and 108 per
ration. A more precise estimate cannot be mde because
wsufficient time has elapsed sinoe the mamifucturs nf thege tubes
sgpn.  Thus, on the basis ¢f incessant operaticn 8ight Chain
‘tations would consume between 268 and 854 valves rer anmum, It
4y be concluded that the silica valve industry is only

radually approaching t}xe condition of being able to cope wirr

the p;ssible demnds of the Chain Stations ovar and atove ti e

the Admiralty and other services.
7. If, on the other hand, glass valwes be used instead of

s1lica about four times as many would bg nesded for squipmert,

snd renewals; that is to say betwesn 135 und 4CF glass v:lven

rer anrum would be required per station assuming inoesaant
,240 zlaams

valves would prcbably be required per anmus by the Chair

peration, In round numbers between 1060 and
taticns if all were to operate contimucusly. There 1s
sagor. to believe that this demand cwili be met,

8. The most important aspect cf this questicr 'a ‘e
S 1

¢ 1 ™

ot ¢f valve renewal. The wlass valves cost a* present wne:
turchased in small quantities abo.t 1% auch. Jie abcve ro
rerewal of glaga vilves my it theraf pe tetween &£2,0%
ind £6,07% per armum per stiticn. ra yiiic. walves coat it
rresent. about £6( eavh and the sxjerditire 1er 1snawals o

"herefore be betwear £2,160 and £€ 48C rar anmm per statior.

[t ig ¥laimed however tha* "u.rr® fi1lumsrts sur be rernewed
»ither glass or silivca valvew at geell cost and Lhat the o .y
ostimites of costs «f ronewnl of ailica valves can thus be
materially reduced. These cluims have not yet beon tosta
practiocally by any large usor. In all casds, it «houl~ ls
emphagiged, estimtos of the coneumption of valves wili te

profoupdiy




vrofoandly affeotsi ¥y the sare- taken mmmui’acture and by
the absence or’ presence of .skilled attontmn during use.

9. The above estimates of the cost of renewals rslste to ‘the
wothod of operation in which high voltage diract current
generators are employed, If alterniting currant were used ;
the initial cepital eatlay on michinery would be Zroatly reduced ;
it the cost of valve renewala would bs inersased by 50 rer “sant
for the silica valves and by =bout 5% per ocent for tha zlags
valves, The estim:tes are b sed upon an avsrags filament
L1fe of from 6,000 to 2,000 hours, which, thouzh not yet
lemonstrated, can reasorably be srpectad to be achieved in the
oourse of valve devslopment,

' 10. Apart from the problem of mamuf:cturs of ths vilves
the yroblem of assewbling them as thorouzhly rr ctical
telegraphio transmitters rssrﬁiine. Ths Comnission is
oollaboreting with the Adriralty upon this problom, A set of
valves which is designed to utilise 67 kilowatts is Tow being
eracted at Signal Scheol on the Commissicn's responaibility.

11. Besides the Adwiralty the Marconi Compwny have
in this cou;try been very activo in the develcpment of l rgze
thermionic séiﬂ. They have estatlished comrarcial traffie
across the Atlantin by meins of tharmionic stitinna of lesa
thar 30 kilowatts irpdt at Clifdan, Trsland +ri at 3luaoe Bay,

Cunada, In Central Rurops the Telefunksr Cripury rave

erected plants of about ths same jowsr at twc stations. In the
United States (! America the developmert arre4rs to have been
~erfined princifally t~ tra lincratoriss, na the Coriission

rave ro 1nfermation re.pr ling commsreial w rging of large

. o
tharmionic staticnss
12, Ou the 19tk 1t 20t I roar of thyvs year at the
vitation of the Merccni Conpary the Comrission viaited the {

CGarparvon Btation and took part in trials of the largest
thermionio set yot constructed. 1% iv ar ausemblage of 48
glass valves and is oapeble of working with an input of

aboyt




ordm‘ ot mgnimdo 1u1d
p ;5,. desirible by the xmpsrm ¥ifeloas Tole raphy
»mﬁl’. “ﬁ‘ M wes, overloedad at ths trialas until the
inpat, wag anailt 150 kil owates, The trials, which were of
ehq»t durstion, were very axooonful ad inoluded the
tranknisgion of messazes ACTORS: tho Ahantzc (of ¥1ich ‘aoaipt
wig wl:mvledgad by wireless). ﬂrfd the trinaziasion of 28333798
to Mustrilia and India ci.xrmg what -xr® imown to be tas Heat
hours of ‘ths day for reception in thees purts of the globe.
The. receipt of ths weasage to Mustralia wus “eoknowl sdzed
next dsv by a sable from Helbourne, 'The snzinesrs of the
Mar oohd+ anpany have dpent much time und zreat inzemrity in
the \'uildlrg up of this set and we 1re confident thit on tha
linss they hive followed they would now be imls to srset .
set fulfilling the minimum regnirauents l.id dowmn b the
Imperial Wireless Telsiraphy Caumittse.

13. Igto the problemsof shoice of wavslsngth two
factors entdr the internution:l and ths physig:ls’ An

oppertunity of dealing with the foraer fictor uross in May
gt when in acoordance with 4 dscisicn of the Washin. ton
CoAference on Bleotric.) Ca wnicxbions . me3ting of the
representitives of the Govarrments of the Allied and
Associitad Powers was sumrioned to Paris to discuss as
tschnical committes the alloc.tion of wavelensths and
related matters. The Laperial Coumnications Comittee
royuestad the Corziisasion to hold prapar ‘tory discussions on
thess mtisrs with Governmoent Demrtmants snd with cowssreial
compq‘;jos. Ninetesn mastings ware hald ~nd a Report mds to
the I;zporial Comminicutions Comrittes from which the
ipstructions for the Britigh Delszution to Paris wers drawn

up. = The Provisional Tachnical Somittes mét in June, Jul-




'aqiwnémm Teingdis / Yargsat wt, in

gu:)y ad e l.moahing order of miwde laid
dtm"xis dnira.hlo by ths Impsrial Witeleas Tols sraphy

ttu. f"m;dim w28 overlozded st ths trials until the

h;pﬂ. wag ahait 150 kilowatte. The trials, which wers of
ahart dirstion, were very' migoosafal 14 included e
granﬁniuim of messazss ucross the Ablantic fof Yhich rssdipt
wig o.uhw'lodged by wireless) urd the Wraineziasion of aessages
to Mdatrilia and India during what @ imown to ba t-s Yoat,

hours of the day for reception in thoas purts of the globe,
The receipt of ths weasagze to Australia wes acknowladzed
next d;v by a eable: !rom Jelbourne. 'The sngineers of the
ﬂlroob! Oupany }nva gpent mch time and geat inemutty in
the mildug up of this set and we ars confident thit on the
lines they hive followsd they would now be :hls to srset .
set fulfilling ths minimm requiransnts liid down % the
Imperial Wireless Tels raphy Cormittes,

‘ 13. Igto the problamiof choice of wavs lsnsth two
factors enter, the internition.l and the physio:l.  4An
oppartunity of deuling with the foraer fictor aross in lay

gt when in accordance with . dscisicon of the Waghin ton
erence on Eleotric.l Ca wmnicitions . ms stiny of the

representitives of the Governments of the Allied and
Associitsd Powers was aumwoned to Paris to liscuss &8s u
tschnical oommittes the alloc.tion of wavsloncths and
related mutters. Ths Luperiul Commnisations Comittee
rwmd the Corziisaion to hold propac-tory diseussions on
these ;mtura with Govermoent Departuants snd with co.wsicit)
comp:?ioa. Nineteon meatings ware hald nd o Haport muda to
the Ir;porial Comunicutions Comittes froa which the
ipstructions for the Britigh Delszution to Puris wars drcwn

up.  The Provisional Tschnical Camittes met 1n Junc, n:1-




, on « 4- ’duir'reounandztiond.
; ﬂ. ma yﬁﬂfo 1 fastors in the e‘zoios of nnlegﬁ hive ¥
bm clossly studisd both theoretically and sxhﬁhmtally and
by {ssrs of" domumlated Wda. Mr,Turnat’ spent ths gonth

of Septamber in Taypt obesrvifz @o T ‘d.ﬂnut aft pre-arra.ngad
sizn:ls dispatched from the Adair lty nq.cim at H(:g'séa. For
the purposs of thess trizls this gbition was equipmd with a
tzermioric set of about 30 kilpwatts inpt and it eaittsd

acoording to progr ume a serise of signals at vurious
wavglengths at 41l hﬁurs of the day wnd night upon salscted
daya. Mr,Turmer has witten a report upen this work which
has been disoussed by ‘he Cormission. The m:in condlusior i
that for distances mich 4s those in the linkas of this Lapsrial
Chain the best sizn.ls «re those obt.ined &t mizht Y the use
of relatively ghort waves, whils ths b-a: 'ny diola ary thous
using lor.s wavia. Tho month of » BPinly i o of th: sorat
months of th yva-r for twosph rie disturhtress in Roypt,

itting An

£+ Perhaps the chiaf of e vurious conaidarations th:t
enter intc the choice of an wntann. for o new tywe of
transmittar .y be exﬁreaaed by saying that the o=gics lies “etween
low antennce or great “waa on the ons h.nd and hixh .ntann.e -f

-

amller are: on the othar, In cases whore the zenerition of

oscillatory energy is expected tn be nhear wid the sapplv
4undant the former altsrnatjve muy be tiksn, but in the case
of thermionio c»acilhtors wiare plint large enpuzh for the t.sk
is being mds 'liﬁ.diffiuxltgr the hizh antanms of relativaly
emll ares is ;ifafer;blo. The ;rofnrmow’ﬁdependantl

supported




_tu:b'gf thc ﬁ;prhiomc ogcﬂL.tor, moreover 11: eon be
uhown that e gymaetrice]l anternnidis uore suits sble than an up-
5}'matrid¢1 tne, whether a low or 4 high antenna is concerned. )

X ., lo. 'ni’e maste of towsrs used for aupporting the antenna
conat:tuu thq most costly itswm of 4 wirslpss station. Morpover
urlegs properly deaigned they affact by their presents the
euianion of waves from the untenma and cause greut loss of the
oseillutory enﬁ_re;y ~onerhtod v the tharwionic apparctus. The
ideal mist or tower would bet built of insiabing meterial;

wooder structures are an .prroximation to the ideal tut Ar'®
enmitable for the fropiea, st .ny rate. Stesl structures on

the -olher h.rd are cenducters :nd caise considerabls electrical :
loes ae ordinerily erscted. & gre.t deal of thias loss can be
avoided and an iprroach to the idsal .tt vinsd by miking the mest,
or tower in sections with inal.tinc rortigne ard st nding the §
miel on an ineuliting .6, 8y vuryinz ths disnasions of the “
insileting portiona « elose aprroich to ths ide.l m y be mads. ¢
Thers are soms mechunic 1 difficulties in thia wode of
voratruction and the corsidsretion of these details will fall

within the purview cf the scratmet inr authorities, sssisted

tke Commiseion as rezossary, Ther do not Teatly affsct
the capital cost ard 1 te 13-, dad ag subsidi .ry detuil,
The atove remarks apply -lixas tc self-aupportiny towers and
to muaty supported Y onisa, trs 1¥s «lao being segente
by iralators in thne 1 tter c-sa. . The cost of muats 1ia
mch legs thun that. ox'.tcystluk.‘ !
La; 1;. ficraers. “ )
i7. The hizh frequshoy gurrsnta in an antenny are 1
worwparied by evsilar currarty ir the s.rth undet the antanma {

w.lese the earth ia screersd by u sujtubls grid of covper

wires, - Buch edrth wrrenta ~ause arest 108s ¢f electrigal

enersy, In tha cLss of the trhermonso trapnemitter it is h

esracially




&

MJWJ&.MJ@Q.U‘G&I kachinery. ¥

" 18, The slectrical mchinery nedded for the supply of
energy to o large thermionid sst presénts ne dlff!oulty and
need not'be discussed here.

Boreonay Receiving Gear apd Operat ing-Apparatis: '

19, In ths event of breakdom of interrdptiun of the

teld riph lines éomsctirg ths trapamitting and raceiving
centres of & dupler station the whole tr.ffic mst be

oonducted by simplox oreration from the tr ansuitting station.,
It"is thersfore recessary to instal at sach trenamitting atation
an emergency set of receiving gear and opar=ting apparatus.

¥eidiodg of Recepticn and Deai'm&f.ﬂgm&ingﬁbm-
20. ‘'The Coraission h. ve‘:c” tiniged all the modern

literature und have individnallv or collectively interviewed
6xports of this and other cairtriss ard have visited recsiving
et.bions ~t hore anri abtre.d, 4 rurber of alterrnative ty es of
apjaratus and several types of receiving untennae were tostad
in Bgypt during September of this year and the months following.

The signals from Horsea ard Teafield and nthar Wuropean

stations were utilised in ®yyt. For thess trials the War
UIfi.e corstructed spsc: i1 . ¢ jlate set of apparatus
COMEFlsing lapreveserts - or ¢ Lt alrawd: 1n operetisn ir the

éi«ibrmﬁ‘w'\!clogw militiry goarvice, and the~ lant to the
Comiesirr the services of ar sxyert officer who has sjent
more than two morths in 72 rt with this and other apparatug
etudying the reception of lorg distance signels in that
difficult elimate. A cozilete set of upperntug of new tyre
wes also supplied by the Pcst Gffioe for the mrpese of these
triala and one ¢f their enrincers is at the prege:.t woment 1n
Egypt contimuing the werk.

21, On the 19th Novoshar *he Norxtiegion visibed the”
traneatlantic receiving at..v.cr ¢ ke Maroon) (‘oapa.r)z

Y

gituated




‘ y ; ‘ B\ ; hmfevor’, not cnmpsrablo w1th
’t'aone A Egnt &:ring bho hot ‘weathier and therefore the
dewmtmtipn pt‘dvas nothing 48 rr'x‘da the porfomnoo of
thia .n.ppnrawe under t.ho tropicil conditions of mny of the
Chain %ﬂ. An exwiination of the apparatus tends to
conﬁi'm «tho ~ap:uuon that it was no «nti-atmoppp,erio merits
other th&n ﬁwu poaaoased b vyorious forms of dirsctive oo
.arpargtus. : e

22, The Imperial Vireleas Tela&aphy Corzaittes recommended
that each station of the Chain ah h1d bs one—way duplex, but
it would seem that hettsr wae of‘iho plent could be made if
each station were provided with aj mny receiving postas as
there are stations with which it will cominicate; nd,
further, that each of the P rptian atations shall be 13mmed to
comminicate w'ith.both Fast Africy and Indfa. Quch in
arrangsment is quite feasiblé ant offers the following
advantages:~

(1) Until the routos wre fully loided it allows of
improved workimsy dirin: psriocds when the flow of traffijo
in one dirgetidn is grsatsr thon in the other directior,
(2) Déring periods vhen hod atmogpherie conditiona

provail at ons st tion 2nd not .t the adj .cent stationg thy

one station o be aondinz to either of the others, and

when the pood racoptior reriod ut the one stition comass the

time lcaﬁcan to s0ui3 extent Ya w.de up by recaiving from

a;l adjacent etetions t oncs.

23, For econcay of at.,:'ff'm:: ard for truffie reasons, it is
hizhly desirable that 1] tw- r3celving poste of one station

shall be gituated tosathar, At sach of ths intsruediate

stations, therefore, (T Yit, Bt Afrioa, India, Sm&ap«)re), tha

raceiving posts should be ~fouted tegsthar at ons apot, diatant

20 to 40 miles from the tr n3aitting sbvtdon, In Bgypt, Raat

- AMrica




mim,un Iwa,mw &hvm;e ‘througlr much leas
sm'}._a. rfght angle, the line jvmir\g the tmnsmit'tin.g site to
‘ the receiving sits should be approxingtely perpandicular tg. the
'Ai&?’uga direstion of the signalling routes at the station; bt
at Sing;pbro wham ths branch to Hong Xonz is .nearly
rerpendisular to the-avérage Imiwﬂ:.ngaporo—«habgﬁlm routs, .
the rooe;vmg site should ve asituated &p'pron.mtely b0 the linb
Joining Birgapore to Hopg (ong, I South Afriga and Ho g Kong
the reseiving site chould Froferably be situated 20 to 4y piles
from the transmittiry . ‘g Prroximataly on the signallipg -
route.  In Erzland the 1ocoy.; s tost of the new gta¥ion should
preferably be placed witr the existing receiving rost et Bantury.
[n gereral the receivin: site shalily be choéen 80 a8 o

corpriad s contral plot 290 yarde by 50 yards for the operating
tuilding and two other

1

Flots egoh 220 yards sguare auitabie for
contuining 4 mast 300 feset >4+ ; afmut G }, from th-
oertral plot ard on oprosita gj ieé of‘ it fnqe %nq.rg.l i}oot&uu
of the three rFlcete should lie alc rg tha &vfr*vﬂ;&wmu‘aap 3? ths
sigralling route,

2, Haperienoe recertly sainad in anM md Eg)ﬁat hag

n%

2N

I

i

A

»
shown that atmosiherid intarrersrie m 1y be m.regpd}y reticad tv ea.

of three diatirct 1 athods, Wt ich My te rafarrsi gy ag:-
‘a) -‘1""8:?}.‘0.",‘ oalaning A :
(L) Limiting i
(<) Barragirg,

Dpeigre ars in progress for arplyirng o'l tlaan grmltare o}y B

the bensfits obtainmible Jastaly tre caperditufd 1a

Jt.‘nm: steticrna of the MAin can ber simtlarly eguipped in due

Bitesn,

<+ The Litaralty have lont to the Commissicr ths servioes

of twg offigors who are new 1 F2YFt or their wey to ot 2 frice

3 . % &
ard to. Eouth Africa taking wih toem -'1%1‘&@55 for m8king a ver:

telog ayi i



LS i, g A
Jﬁleg‘&lﬁfi.@rm ana matruaﬁad an to! thé other requiremsnta !
thé sitde mm 81115 and the dat.a ta be oollactodt They will' ’
;zc’a bly\ viazt Sirglpore and Hon..: ’Cdzg. At the invitation of
the Indidli Govermment an. enginaer from the Post Office-will” ~ |
visit Tndis: in conneation with mceuing touts or.z,mised by the : v )
Indian Govornmmt and will plage lis aerviou at the duposa] of

that Govﬂtnmnt in rogpect’ of. the choios of & site 1f desired.

254 ' ahou]u pe rausrked that a oonaidamblo amount of

nfomﬂoﬂ reg.a.rdm possible sites in East Afrioa, Singapors

4

ind Hong Kong has been etllacted b7 previous expeditions in
onnection with the old laperial Ghain rropouals and has hesn

rlaced in the hainds of the uormwslon.

27, The Luperial Vireless Telezraphy Cormittes recommeridhd
(1920) the use of ths ex-Germen Windmk station as the South
Afrioun terminal station of ‘the Chain, bsinz under the
impresaion that Vindhuk waa adequately commected by land lires
with the political and coumsrcial oentrss of the Union, laler
informatiom put bsfore the Comsission by representatives ¢ tha |
nicn Goverrment have showm th.t new land lines wvould be required
end that the minterance of thess lines would be coatly, Updor
these circumstances the Commission, at the request of the
representatives of the Government of ths Union of South Africa
\ttending ths Imperial Confarenca, drew up a mamerandum upon the
rossibility of erecting an entirely new .station near Jch.mneshrg
a8 the terminal station of the Afriein Chaim. The capital outlay
would be graster than that nsaded for th 3 adaptation of Windmk
the cost of m intemance would ba legs, mich retrinamisajon cf !
messazes would be avoidad, and better conditions for the ataff

L1 be provided., A radiotelsgraphic sirvey of ths region by
wid ¢f portable recelving sppardtus will decide wheth.or Johanpesnu ;
13 siffiodently frae 1onw atmoanhar . elaotric.] Jisturbance to b

4 m;(&hlo site.

il ingey




.. ”u;bswu ‘bt\a qmquu amnr)' hivs bagn 4
rétnmd t.o in Baragraph 19. L ardor to snaurs Aymatry the %3
’lkildinga for hcusi 9, rtr' mamttm; pl nt ghoiTd he pliced. i

. ab ﬁho gontre ‘of "the! trms.nittinz sitas < In general thers Wil
be' a. boiler house »P an ,ma roo and . Hi e fragy’ oy room,
f.Ogathp,r with wqua m-pa andl m Wrmcy oper.z.tui’f room; but ]
whcn '@onr g.un ’oa drzwn frum A outaide q:ppl;; the hf);ler houae :
ig not ra;u:u ed, I'1 viaw of. tha recomendxtzons of. the ‘

Daperiil Wirsleas ;elev,rxphj Corinittes it is iaport.ant to plan
the Wwildings in sich a way thot tha boilar house, enzine rodm | :]
and hizh fregency roow own g ¢ be extended oysily,  The form
;dopted in this “aport ig - vary scononicil one; it consists
of two_or three eqal Yiys, is the cags oy he; in parallel
formutioh with punalled ands, 2:gh lightad froa thy roof which
iy be of g.v tooth tspe. Ths Wildings :ré.y bs- orisnted ia |
any direstion .ppropri.ts to the Iooulity, Ths dimenaions - \
shomn on the appendad bluse prints of ths "‘n"lish atetion st be
altered to suit the olizitic conditions of a- :ch country,

The buildings for housinz ‘the racaiving apparatus oall ' 4
for no apeoisl re.irk, Thev ahouldifollow zanerally the '
lines indigated on tha blus prints of the Pnxlish racajvins g RS
wildings, b ahould be terad in dimansions to ait local ¥
oonditions and to provids fo- the rocoudandsd mumbbr of routs
oirquita, -

.




. : sl 1Y »;‘
';iﬂdinga tor hmﬂi dm
) sﬁ ﬂho Sontre of the trmsnittinz nito.

In gonsral thers wi
ba a boilar house

ansine roow And a Wi s fraquaney room,
f.ogathn: with warxa:fapa m «m ampr:;snay oper.).t.a.ﬂ’.: room; but
vhm *‘bowyr 8.

id not z‘s;uhed In viaw of f,‘n r9cnm mndxtlone of th
Bmperial Wirsleas Tele

the Wildings in mon
and hish fraquency roow own s-ch he extaniad eusily. The for

armmxttinx; pl nt swa!d be pl.ced
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A B drawn from A outside sppplj tha bajler houss
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4dopted in this 7sport ig . vary econoaicsl one; it consists

of two_or three equal hays,
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formitioh with punalled ands
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the uamér- desoribell in detail below.

Bat In view of the amunt of: sicl1led attent ion demaded by thia
Pt dn 44 Trsert-stago of doralogmnt and Baving regard to

the {s0labed g thrs 'of thb atations
and Honj Xong, these thros otationg
eombined ercwyalve ‘\-‘!“n.z‘m1 3a.lnm;
ingtalled 1mMdiatoly ard tns by
a.&dod: after pr:«.‘ctioa hxa Yacoms

in East Africa, Singapors
should be oquipped for
the ‘avos alopd shoul{iI bs .
ormionie valve plant shoulq o

standardised,

(2) ®acn Tranemittirg Bhitisg ghould be capabls of worki:y

with either of two wevelerg'iy 1 B.y b8 appropriite to the time
of day and the at.oapheric oontitinng,

(3) Eech Receivirg lontrs wbmly
and apparadis exflicieci fc, wor kiry simlianecisly with the other

stations notmally camumcuting with {4 and al1 the'receiving ang

bo provided wiih aritermas

operating apieratus shculd be in ore 4d the sams building,

DITAL wamﬂ” [ONS.
ey ‘f‘
Tronanitsize Metion
(4) Magts.
The mists ghould be of mosl sach S0 metree high gy
thres “eys with aix oenerole cathonges, both msts and guys
insulated in gectiona, and designedvo. taks & he

yod

rizortal mll of
10 tons at the top and 2 wind lcad ! 601k, pur WPBL G Funy wivy,

8 factor of safely of 3.  Pour maste should bhe
each corner of a sqrere not exe

sractad, uro at

aedure 400 metrog a1de,;



s 1 A lk uhatld mm bt nxf.en:ion of the intenn: by
the wﬁin of tw magts at eaoh and, sod the wole arga
‘available lhould ﬂuntoro be ibaut: ono m.llo by half a mile,
(5) Antennd,

.’l‘hn antonm ahould bs dqulgwd 30 a8 to redugs sorons
to a mimmm and shonld be: squ( : ?11@ iwhtod Ite
eleotrical capacity ghould bo M ono fort% of a mig

(6) Barth Sorsen. . b

The earth seresn should h(“,%ridn of coqper‘ 'irel !
r1dmtm3 from the centrs of the site to iﬁf!ﬂgu ang, ayf)porto
at noH}osa than ejght fest from the g;rwnd by inaulators, [

(7) Antenna Toning Coil,

The tuning co1l should be designed for an intenma
ourrent of 500 amperes provided with tappings for tuninz the
antenm to wavelengths betvesn 3,000 metres and 16,000 metres,
The h1§,h freuplency resistinoe of the purt in uge should not

oxcead ‘bne-t.h ird of an ohm at the corrsaponding frequenay,
(8) Thermionioe Valve Set, provided in duplioate,

A therwionic valve set capable of delivering at least
120 kilowatts of high frequency power ta the anterma, with the
necessary corngotiors to the antenm coil, with control gear
and protective devices in the anode and filament cirouits,
with grid leaks and oondensers, relay and hand keys, air
piping for valves and keys, compressor and instruments, all
oonneoted up.  The set should be capable of aub-division in
stages 80 that a sonveniant fraction of the total power uay
be taken to the amtemna at will, It should 2180 be capablae
of extension until 240 kilovatts can be delivered to the
antenna. Current my be supplied either fram high voltage
D.C, machines (10,000 - 12,000 volts) by, rectifying ;
altermating current ; tenders ~ill ghow which 18 praferable |
from the point of yisw o ®oonomy . '

‘ The ]



& 3 et WP Risdnge,

S The sdt chwld be %mméd'ﬁtbnspmto -constancy
-of nvolength pirity of’ wave, overall effmienay at sich
wavelength and averags cost of ronewals,/ It migbe oapbls
of tranamitting. oontimiously at hind spoed & fd at 90 worda
per aimte at full power fot reception ‘ay- 2,500 miles,

It is suz:ested thxt t.ho ‘:a\rnbn; 'Company be invitsd to
tender for the apparutus recomiended ui\dsr the headings Bar th
Scruu, Anterma Tuning Coil and ’I‘nemionm Jalve Bot, If
tho%quotatmn should not be acceptubla t.hejmiomc plunt ete,.
oould be designed by the Uom:aamn aftey the conelusion of the
“wark now being undertaken st Horaga, ax&cowd in Bpgland, tested

and proved desizns recom onded to the Deminions @rd to India.
(9) Power Quprly and Eleotrical X Zanhirsry.

For the ueneration of the electrical fower sujply
witer tube boilsra burning ¢il or coal should bo used. The
requirementa aret-

three water tube boilers each ev wporat ing
7,000 1b or two each gvaporating 10,000 1b,
of water per hour with supestoiters und
sconomisers, pipe wqu,'{.'.utar gofteners,
fesd pump together with ~criensers and

coolin; plant,

. wo 250, kilomatt turbo alterrators thrree
phase 50 cyelee 3,000 velts between phasea.
» two 250 kilogwatt three jhase treabsformers

ins 15,000 volta,

two turtires sach rivine ore 50 kilowatt
*
D.C. machine 220 volts and one 3(C kilcwatt

n ~ N
D.C, machire A velte,

High and lgw tonsion awiteh

gear,

The altairitive ranticwed an Necofhénoat SN

{4

W g




;. 'ﬂm sot shpuld be- gmrnntasd‘ nt.h» rgx;e,at, 0" constancy

- (
" 6f wavelsngth,: pirity of wave, overail officianey”at s1ch \'
wavelength and average coust of ronawalg,, It m & bs aipu.hle _ {
of tmnsmttxrg oontimously at hand apeed axfd at 90 worda! ¢ !
‘per mimte at ful) powser for receptzon At-2,500 miles. ;
It is suz-ested thit the' Hag'woni) 'Company be invited to ;
tender for the apparatus fecommended umier the headinge %ar th i
Scroon. Andenra Tuning Coil and Thormmmn Valve Sot. If i
thoi‘! quotation should not be scceptubls the;mm“m rlunt ete, {
oould be designed by the Comdisaiof aftey the cenclusian of the ‘
‘wark now being undertaken it Horssa, skosted in Bpglani, tested ‘
and proved desizns recomendsd to the: Dominions Aﬁ;i te India, '
(9) Power Supply and Flactrical 'Licrirery. f
For the gzeneratinn of ths electrical power aujply -.!
water tube boilere burnine cil or coal shenld bo u3ed, The ‘
requirements aret- :
three water tube hoilers wach aviporating 4
7,000 1% or two each evijorati 1o,
of water per hour with superts.tera und
sconomisers, pipe W")!‘k,:"»'u","” gnfterears,
feed pump together with ¢ iensera ar i
coolin: plart
* two 250 2ilomatt turto alterr o ra thirea
prase S0 gyelee 2,000 volts betweern piaves
» two 250 kilowstt threa 1hauo trensfo-iorg
givirg 1% 600 volts,
two turtiras euch irivine cra 50 k:iowat
D.C. machine 2¢0 volts and ara 20 L3l-uett
D..C, hine 70 volta j

High and low 'onivnn szitah ¢

the alteirative centivnsed 10 Neo omhey




v : di'igﬁn so‘h ghizg
10,000 wzz.eoo vitan.o,
Two. 20 kilm\t sets giving 20 volts
D.C, ‘

Lator extensiona mld be one boiler, one tn-bo
alt.ermﬁor for one 200 kilematt 10,000 - 12,000 volts D,0,
got) ono transfomr. one D.C. turbo genamtor 50 X, ¥, D
ona ut 520 kilowatts, 20 volts D.g, switsh g8 r ata.

(10) Buildings,

: o The Trensmitting Station buildings should be at the
oentre of the site. They comprise the seotions mentioned in
Para,28, A travelling arane is required in the boiler house
and the engine room, Bluo ;rmta showing the d:msmmna are
a;ppended.
" (11) FEmergency Receiving Oear and Operating Apparatus.

The mrgen;sy brr:mgemnts should comprisse 2 small
asrial, a receiving sst of the Post Offioce patterr, pevferators,
antomutic trunsmittere and recording arparatus.

(12) The Repeiving Statiorn should be situited at Banbiry
and provided with twe sets of apmratus similar to that being
ingtalled at Bunbury for the Leafisld - A Zabal link of the
Chain tut mpplemonted by limiting apmsratus, Details appsar
in Para.23, As soon ag (hnad enters the Chain schame an
additiona} aerial systqm,‘and set of receivinzg irparatus wili
be needed. A

Telog,ra.}ﬁ_ lines in plicate connecting Runbury
to the Transmittimg Station will be required.

(13) SHeuld the Capadiin Govefnment deoids to Savas stationg
b at




at ugmmu and hnouuvor ﬂhe fomor oould mmb.m a good
smio. vﬂh the m‘uon m tnglmx &nd the mm would bao
able to qmmunimt.o tixrhg pu'ﬁ of the day 'M.h Enghne! ande.’
with histralia. Both mtim mgh& ‘oo &4 ﬂoacribed in
Roomnsﬁdationo (4) to (12): ThQ Mahiow wai1d be happy
to oonfer b'n tachnioal détaifl lith ‘bhe Oma.dian authoritises,
4 oonforcnoa uhould be domvaned at an etu'ly date,
ABSTRALIA,
(14) The 'Dranamit.tmg Stghon should be ag desoribed in
Jecommendations {4) to (11), ur,leas an ample mublis supply h
of electricity is available, Ia- -this lattsr event ths

Trananitting Station might be similap to that described in
Recommendation (15),

(15) The Receiving Station should have one raceiving

adrial md two sebie of receiving apparatus.  The site
roquirad and the muildings are s indisated in parazraph 23 ¢av
the appendsd blue prints. When a station ia built in
Vancouver additional receiving equimment will e required.
Apart from this additional receivinz equipment will be
naceasary if the COhain staetion is required to work aoroés the
Continent of Australiu. The aerial for each 309ivinz-Station
consiata of « puir of harizontal wires ezxch about X0 fapt
long supported upon twvo 75 fest polea,

A 12 kilowatt D,C, supply (Mibiie cr oil n=ine) will
he required for lishtin:, ch r’i.c bot'or v, and running
telegrarhigo apparatus.

Telerraphic linus in 1 i.c.te «unx,actzn.r the
Tronamitting Station to the wuuvn\.p S‘l,.‘.izon wili Yo
rejquired,

The Cormaiasion havo beon .nformed that the A striljan
Govarmment profer tu lu.e i3 Unain sttion situatod 4f Parth
rathar than at Port Darwin,




QT
58 1iunendtt{ng Statidn. is b;aovd near .
ot tho !tpts. the antonm, the earth soreex, the. .
tupirg o1, m‘t&i‘-ﬁamo valve set and the:emsrgenoy goar . |
should Ye ‘ae da-Otibod inskufznhndations (4) ta {8) and ’11) )
ma pom mpply nd qldpﬁriu mighinery should e’ '
* . two 50 kﬂmﬁt thres phane tmnsfomem
15,000 volts
#  two 30 kilmtt thres phane tr.maformers
20 volta,
two 10 kilowatt lighting tranaformers 220

volts.
two transformers supplying two 40 kilowatt
rotary oconverters givir@ 220 volts'D.C,

Hizh and low temsion switch gear

Overhsad transmisaion lines in duplicate

Later extensions would »bé one single set of transformars
wnd gear as schedulad. ’

The altarnative mentioned in Recommemdation (8) would
require the subatitution of the follawing two items for the
two items marked with an asterisk:-

Two 200 kilewatt motor generators 10,000 tn 12,000

' v@lts\D.C.

Two 20 kilowstt thres thise trunsforiaera 20 volts,

In dach of the ubove schedulsa a meroury ractifiasr my
be mibstituted for aach rotury converter. \H

The buildings nf the Tranmeit ling Station ahould be

planned with twe bdys in parulls! formation on the 'l{'}“?’\;r
indisatad in Para. 28, s
R i Stabi

(17) 'T™he ﬁooeiv’ing Station aMoul! ho.vae one .ari.l
system nﬁd two ety of {raceivinz_ “fteratns in the fiipat

(]

i

instance




ipﬁ&mm- -&m ; ‘,fm'o of" tha buildirga ia mdioe.tod in
* Fars, wiand tha sits in p&ra';ra.ﬂr 25 , f

A1 kilo\ut‘txn ¢, alpply {muhlie or oil en tine)will |

be uquirod 3‘0;\- 11fﬂxtmg, ,lurgm; batteries and running /
telegrcxphlo apparatus, i
Tmo_,r aph linas in duplicate connectinz the Receiving g
Station to the Transaitting Station ~ill be reqired. ; waf
INDIA
(13) The Tringuittin: Station should be as dagcm‘»nd :lri
Recomusnditions (4) to ( 11).

[
Tha R9o9iving St cion shairld ‘mve three aerials AM

fcux‘ raceivin: sots with aocormodition for whe  addition of a - f

fourth oucfit for dirsect cormnication wlth Nairoebi should

thie prove desirivls, Tha aita wnd buililings ghould bs ag
desorived in Parag 23,y 2@ . " e
- ;4o . ; o
4 12 kilopatt D€ surply \p;bllc or oil anzing)

will bs rsquired for Uidting, owrzing hettaries ind running |
telozraghic apparitus.
Teleyraph lines irm duplinate connecting tha rtaceiving "!
Station to the Trnamitting Stution will Ya roguired,
IGYPT,
(19) The Tranasitting Staticn, unlsss Flacd 4t Amr Zaval,
ahould be of the type described in Racounand.itions (4) to (11),
The Receiving Stuticn should 4 .ve four worial g atems
ard five sets of racejvinz «rolratng,
The site shoul+ consist of cantral plot 200 yarig by
50 yards oontainin the oparating tuildin: ata. rd two cthrer
plote 220 yacds square esch cort inin- 1 37 fsat mast 559
v orde sw2y in oprosite direationg fros t-a central plot, T i
three rlote shmld Ye connacted ™ cuhis
412 kilowatt D.C. auprly (mublic or o3l engirs) «

ba ro;uiréd fdx‘ixi',‘*. ing, ehrain hatteriae and runninz,

tale rurhic




A Cd 3’3
; f,&l‘ﬂpli«to to Am szul and tc the

parposs ﬂf

(20) ‘hm llnf-a; autumua s:rth sgreen, tuning coil, .nd
emorzmoy G‘“’ ahould be a8 d‘-'lcﬂbad in Recowmmondotiong (4) 4
t,o(V) dnd t’n). ‘

( 21) ﬂ'c Converter _ ?

Two %0 kilowatf ares should be inatalled snch orovidad : ":‘;
_with ohokas condsnser,

4
.

fiontactors, resistinoss, ir\stm:ranta,’
keyirg induotmoee , ¥8ys And auxiliariss sinil'r to those ut
Lbaﬁeld.
(22) Powsr Supply, and Flsotrical .liehinery,

The hydroelsetrioc project at Thika reported upon “w the
Riblio Vorks Depurtment, Nairobi on kiarch %0, 1614, should be
oarrisd into effsot, at least in part, ir, 4s asams proh.hle, Sy
the wireless t.r:.nemitﬂng site is peur to the falls, For the 1
purposes of the wiroless stationiths water of the Thika ia
affiofent, and the proposed sjmltuinsous utilis.tion of the ‘?
‘(henia mizht thersfora bs reasrved foruny eventual snlarzement ,
of {he giroless luhf.!ém.

The electrjce] m.chingry shonld congist of:-

Two 50 %jlowatt w:u‘t,g;f turbine~dm mo D.C,33ts

delivaring 370 appares with voltaze reml:tion
batwaan 500 and 1,000 volta,

™o 50 kilowatt water turbine-dypumo D,C.ssts
220 volts.

Switch gear

Pwo overve.d tr.unsaission linsa from tha hrdroslactric

houss to ths wirelese tronsmitting station,

(23) Ghould ths hydroslsctrio project “e for any rswson

impr:cticable the elactrical sapplv should ba ranerctad by steum

i3




. 3 : ‘.
&hydtoalaatrxo buildin : ahould b: provided at Th*lké
Rivor, e m;mumg Statidn Wiiddgngs jh6Nd Soea

Indioated in tho blie. prints spponded, T
Rosidences for a st.ff of pnroxm mylytaix “\vltas
and twenty others should be provided, & . f"'/%

The R’°°i"h¥3 Buildings- ahould be .8 shom in the 7.\ g
appendad blue »print-a and in ..ddition residsmcss for the g "%
oparating staff should bs provided. ‘ :
Receiving Station. ;

{%) T™e Rycsiving St.tion should havs thras .erial J
syatema 4nd four riyceiving sets with .ccocwd.tion for ths !
<ddition of a fourth outfit for dirset caxmnication with
India thld thia prove dotnmbla‘

T‘-n 3ita should b9 30 choaen s to parmit - of the

oreotion of a pbla line 250 yards long across the cantral plot, 83

J “'ﬁ:? s

but otherwise conforming to the deacription in Pari, 2%, # :
A 12 kilowatt D.G, supply (mubdlic or oil :nzins)
will be required for lighting, chargin: b.ttariss and mnnﬁ’g 5
telegraphic af:p;nmx.
' Tolazropn Jines in Mplfo:to conmaoting the
Reoozving sbution to the Tranamitting Station #ill ve

roquired. y>

SIFGT0 T
- T am |
(26) The w.sts, w:ntamn Y, aurth gcrean, tunin- coil sind

sudrcancy gear should be 1s 1380 ihed ir Tasocor..anditions (4)
to (7) ind (1),

Tha arc aguipmant ghou'l Yy 3 lagerihad in

RNaoo mendition (21),
{27) Power Supply and %laotric | l-iuhinar;-'.
Threa bo;ﬁo(s egch svipor:ting 7,000 1b, or

“two eaoM svaporatinc 19,070 Tb, of itar pac




iy 7 rhsdiswhacnnomieers vater
rs. fosd pmn tage’cher JP& condangers
coalmg plant,

»

ilawtt rwiprooatum snzina .nd iynumo

Two to kii—owativ reeiproe ting angine wnmd dynamo,
sets 220 voltas D.C, . “
Switch zear, -
(28) The Mildingg 't the Tranamitting Stuti.. should ba
48 indio.ted in tha apvended blue prints.
Reaidsncas should bs araoted if N8CIIIAIY, for 2
staff of aix whites and thirty-two othsrs,
At ths Recsiving Stution thas buidlinrs should ba
aa indiosted in tha blus prints and rssidencea miy -lso b
neceasary for the operatinyg staff,
{29) The Raceivinz Station should havs tarse isrial
gysteons and four sets of recaiving wopur:tusg,
The site should ba 250 yurds by 50 vards with

fucilities for 4 pols line 20 v ds lons ruinnirs .cross it

and should conform to Pur.2%,

A 12 kilowatt D.C. auprd: (;u)ie ar o1l ‘n ue\
will be required for lighting, c..r-inz “.tt:rias .ra ==
telasraphis appuratuas,

Tele:r.ph linas in duylicite conructin: wrn
Byoriving Station te the Trainamittin. tion will be ragilirad,

HONG MONG
J : ', - A
430 Mhe miste shou!t bg of ateal >¥ineiian M1 h gued
three ways with six aqonge o m;'t:‘.u Wy, buth awsts and auys
inmlated in sactions, .nd dasimsd to tuke 1 hecizontel wll
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Tho lit& Bhould a.llo' of p:tannmn of t.}:\s wbsnna
by the" adehnoh of tvé wisty M. 8.0l ahd and tnsmi’bts the
whole area avaxlubls nimuld ve 45mt om mils by, nalf 1 mile.

The ant.anna., sa.rt‘i s, Foan., ‘ﬁ.mim o0il, 3nd
emergency geir should bg as daseribad in Recmmmd. tions (%)
to (7) and (11).

The &g squipmsnt shéuld be as dsseribed in
Recammendation (21), adl

‘ The power supply and elactrical 'mchmary should
Yo 2 8 domoribed in Recanmend-tion (27),

.. The buildings ahguld be as described in
Recamendition (26),

a z i a'" lv
(31) e Reesiving Station should e wsnor 11y the sae
as that desoribed in Recommendation {(17).




{agion th it ‘%ohnjaal rsoh:da, their aocwnlated
Q‘tﬁl‘{m md mtgr‘lad faoilitios for undsrtaking prictical _
rials of m!thodp 27 apparatus.  The Admiralty; ths Yar 0ffice -
_the Pbtt Ofﬂas hava lant offiqara* !‘or work . .t Homa and
cbroadd)osidu oonstmbtihg ‘8pecial- trial sets of opparatus at
the roquut ej the ﬂnﬂuim. Without this asaistinos the
,hverk o {he Ommisaion would iwca bean ~raatly protractad‘
" The Oamiasion alao desn-e to u‘preaa their areat
- «spmbhtion of the n]ua.ble ‘aid dfov*dad"by
doloml Bir 8.H, Wileon, C.B3,, 0.4.6., Principal Aseistant
i .5, Sacret.xrj to the Committes of Iﬁparul»Dsfenoe. 0y kaep:ng them
* in touoh with 411 the Dopartments of Stabs consulted by ti
b, Y Oemission up';m mtters relating to the Iupsriul Wirsless (hain.,
| The Comrisaion is agpaciclly gratsful to Lisut.Colonal ./

C.G. Crawmley, R.dA., Saocatary to ths Caanission, who has
sarrisd out his work with very graat afficienay,
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cabina omu
ﬁ Gardans, ‘8,516
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