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RAD10 CmIT/!UNICATION IN THE NATIm~AL FORESTS.

by
Dwight L.' Beatty,

I~
Late one afternoon, in a ~~rk like grove of timber near W~ssoula,

Montana , during the spring of 1927, a small group of men studied with
interest a crude, little contraption of coils and condensers built around a
single 199;radio receiving tube. Attached were a couple of small copper
wires, one stretched some 20 feet high by cords thro,m over convenient
limbs and thc":other stretched be tween trees close to the ground. These
wires served as'an ante:q.na system for the apparatus which in spite of its
small size was a fairly officiant radio Tccoivor and . code transmitter.
The author had constructed it to check-up the pos si b l Li.t i cs of extremely
lO1i7:..pov'wrradio communicat.Lon in tho woods ni th tho idoiL of using it to
suppLomont the regular Forest Service telephone conmum cat ion system.

Successful tests using a ;avolongth of 200 r10tCl"S had been made
over di stances' up to nine miles ,:;i th this equipment r.hi ch vTeighed complete
lJi th batteries, antenna and ,hotJ.dphones less than seven pounds ~ It was
p.lnnncd to continue the tost"s, experimonting ~7ith wovc Longths undor 100
moters. .

The domonstra tion in the grove wasmet-c Ly to .indico.to the effecti ve-
ness and feasibility of using n light Height portnble code transmitter
wor-king into a central atzrt Lon equipped ,';ith a radio telophone of sui tnble

_...j)o-;-;eroutput. For the test I had rigged up an old 5 rratt army phone in
my residenco, to represent Q central station, pressing my r:ife into
service as operator.

About 15 minutes nore required to set'up tho little C'ode outfit
and it i1QSthen time to make the scheduled contact \','ith the "central"
station. I tuned up tho transmi tter and begun pounrri ng out tho call Viith
tho koy mounted on the baseboard of tho sot. Aftur sending tho call tno
or -thr-eo times I s-,Iitched over to "rccoi ve" and -'-IGS r-crrar-ded \7ith an
"Okoy _ you are coming in fine ." I replied 'Jith one nord; "TaLk" and
each man in the group then took turns listening ',7ith tho extra set of
headphones. -Thoy then visi tod tho "central s ta t i.on" r.hf.Lo I r-cmai.nod
-,ri+h the code equipment and exchanged brief messages \,'i th them. Tho code
signals vrcr-e put on a loud speaker at the resi donee and one of the group
cpo rrrted the phone •.

This domol1strc,tion:prosentoc1 a fo.irly good :piCture of this scheme
of commurncat.t on and it'. 'socmed r-easonab.Lc to expect that a good ope ra tor-
:lttho central station couldhb.ndle message tro..ffic rrit.h several portable
st:l-tions.

The question rri Ll, occur ,to many; __,"Whynot ruao 'phone both Hays?"
Tho ansrrc r is that an ox+rorsc Ly light ,70ight porio.r supply providing a
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reliable code range of 20 miles would, at bost, give us a voice range of
only a mile or two.

The little demonstration described, was arranged during a Fire
Conference in Missoula and was witnessed by the Forester; Colonel Greeley;
Assistant Forester Headley; Regional Forester Morrell; Earl W. Loveridge
of the Washington Office; Theodore Shoemaker,. PUblic Relationsj Regional
Forester Rutledge and Assistant Regional Forester Woods.

The group was very favorably imp~essed, it developed the following
morning, when the subject was thoroly discussed before beginning the
scheduled business of the mGeting. It was the conclusion that the matter
should be followed up during the coming Fall or:Win tor·arid the author J

regardless of his protests and much to hi s 'd i.amay , was assi gned tho
job of "follow up." .

This seems to bo a good plac~ to pause in the story and fill in. somb
essential details.

While this was the first serious considoration given to the use of
low-power short wave radio communication in the Forest Service a previous
attempt to use radio was made during the field seasons of 1919 and 1920.,
'I'oLcphono Engineer R. B. Adams ste» in, charge of tho wor-k and tho equipment
used consisted of 50 watt and 5 natt radio phone sets operated by dynamo tora
and storage batteries. Usually a gasolino Charging plant V/~S required and
the entire outfit had to be transported on pack ani.ma'l.u; ; This· was long
\lave equipment, and rathor elaborate and costly :lntenna system? .wora re-
quired. The sets wc re operated as fixed stat Lons ,rincipallyto'provide
communication vrith fire lookouts which i7~~renot connected wi th the regulnr
telephone system.

The present need for radio in the Forest Service is chiefly to
pro.vide emergency communicati on wi th firemen and improvement cz-ows ,
Equipment requirements for the tvro uses, may bo briefly described as
follo\ls:

1. A Lev-power code transmitting and r-cce i v i ng set light and
sturdy enough to includo in 0. fireman '.spack rrhtch v.o ul.d onab Ic him to
communicate uith headquarters uhon in need of help or food supplies and
for instructions when he was not viithin r-oasonab Io c:_istnnceof a tele-
phone.

2. A sturdy :rocciver and lO'il":po\7(~rcode, or comb ined phone and
code set whioh may be ieadily transported on a pack animal and quickly
set up for use by small improvement crews, ete ,, when due to the short
period of occupancy of each camp, or extreme distance from a telephone
line t tho Cre\7S are unable to use the lattor means ofcomrmmication. It
rlOuld be necessary for 0. momber of the crew to listen in at sta.ted inter-
vals for firo calls unless some sort of an audible rc,dio signaling dovice
could be developed.
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"~ crude little contraption of coils and condensers."
(see page one)

Radio test ••t-up in open, 18 miles south or Tacoma,
Washington.



1930 Field set. From left; equipraent case, batteries,
sack antenna eG.uipment and combined transn:.itter-receiver.

1930 Field set ready to operate.



·'!l'ran.sm1tting and'. .
reee1v1ngequipment
designed and bu1lt
by the author tor

check-up work.

"Set-up" in heavy
timber, 18 miles

south ot Tacoma.

The author operating 1930 field .e~



Tho f'Lr-cman" s or cr-ow iso t could also bo usod to provido communi-
cation on large firos uhen it did not prove fonsiblo to socure connection
rii th tho regular tolophone syat om,

Tho equipmont for firema.n's use" usua.LLy roforred to us the
H]foathor-woight," 17hilo first in importaEcof presontod an a.lmostim-
possible problom rrith tho pr-eserrt 'stago'ofo.evoloI)ment of radio and
po;: cr supply such as drybntterios, etc. Such Q sot including phones,
koy, antenna and power suppLy should not wol gh't moro than 10 or 12 pounds
and have 0. night or day roliable transmitting range of at Lcas t 15 miles.

, '. Tho trcmsrni tter end receiver desirod for CrOY7use, novevor , seomod
'entiroly 1'onsible as tho wci.gh't limi tntions YlOrOnot SOVGre. A comploto
woight of less thnn 100 pounds, ,Ji th a mo.ximumrreigh't of 50 pounds for
nny'single package wouLd bo cke y , Spocificntions included tho f'o.Ll.owi ng
moro importnnt fenturos:

Sinco the sots \loulc1 bo soverely joltod on po.ck-nnimals and be
sub ject to conat dorab.Lo vibration in motor trucks o.nd car s the rriring
job must be except ionn'l.Ly ruggod. A good gro.do floxible 17ire rather
tho.n stiff bus wire must bo used.

Dolico.to moters, usuo.lly considered essontio.l in the operction of
a tro.nsmittor, could not be oxpected to sto.nd up under tho rough usage
an t i cIpn tcd , A plug-in vol tmoter, to msusur-c filo.ment and povor supply,
rrould probably "r-Ldc" safely if packo d in 0. SpOYlgDrubbor linod compnrt-
mcrrt , Tho biggest problem was to find n moro rugged subs t.i tuto for 011

arrtcnna motcr , A flnsh-light lomp VlGS not consi dored good onough to
I ndl cat.o rosonc..nco sinco a smnll vo.rio. tion in tho tuni ng of the an tcnna
would result in considoro.blo differonco in tho output of the tro.nsmi t tcr,
Tho usual, motor for measur-Ing plo.to curront could be dispensed ,\1ith since
tho froquency o.djustmon t of tho tro.nsmi ttor 'would bo sot and locked boforo
tho o.ppo..ro.tus Vio.S plo.cod in the fiold.

The output pouor of tho tro.nsmittor seemod defino.tely limitod by
tho ro.dio tubes o.vnilo.ble I7hich could be operntod from dry butteries. To
make possible tho uso of tubes of grentor power output, a manua.l.l.y drivon
gonoro.tor, providing both fil~ont nnd plo..te supply, might bo devolopod
whi ch could be mantpu'Lotad by tho oporo.tor at tho scmo time he was using
tho trnnsmitting key. Sinco tho developmont of Q gonoro.tor of this typo
HO'11dundoubtedly prove a rathor formido.ble job it nppar-cnt.Ly was bost to
sto.rt, ot least, I"lith dry bo.ttory power- supply.

This limits tho tro.nsmitting tube to tho 701-·A, '12-A or 1'71-A
type recoi ving tube sinco the filament of t.hoae tubos dr-aws only 1/4
ampcro , Tho next lo.rgor tube, used so much in Low-povcr ta-ansmt ttors,
is tho 110 typo rntod 7 1/2 wat t.s , Tho r i.Lomcnt of this tubo drrms 1 1/4
o.mporo whtch e.Ltrm.nat cd it from serious consideration since dry bo.ttorios
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for filament supply rroul.d be heavy and have a vary short life. Tho
plato curront drn i.n from tho "B" battory (used for power supply} woul.d
oLso more than double that of the loss pOrlorful tubosreferrod to.

r

..' •• 'I; • ; • •

In'tho intorest of simplic;i.ty, weight limitc.tion and battery
economy, chol cc of rocoivor hook-ups is limited to tho rogener'at.t ve type
ni'thout radio-froquoncy amplificption. Receivor shouldi7ork ,lith equal
.ef'f'Lc icncy in tho rocept.t on of voico 'or c. W.; thorefore 'smooth rogon-

. oration control must be provided so that the detector tube can be
maintained in a condition of weak oscilllj1tion for the reception of
telegraph signals or held at the point jhst below oscillation for phone
reception. 'The transmitter should be simple, highly efficient, limited
to a single tube if possible, and de-signed to deliver' steady clean-cut
signals. Since the sets would usuaily,.~e' operated by inexperienced men,
tuning controls and adjustments should oe reduc~d to the minimumand sim-
pliCity should rule in the design of the entire ap~aratus fram power
supply to antenna system.

The central station radio phone 'set should have an output of
probably 50 watts or more. A sensitive battery operated receiver suit-
able for both voice and C. W. would al.so be required. In many locations
the usu.al electric power would not be available so a reliable power
supply for a 50 watt transmitter (or larger) may bO,listed as a problem
presenting many difficulties.

. .''''
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II.

• Nothing fUrther was accomplished during, tho 'spring of 1927 but
when' tho 'time -arrivod to ,continue the investigation the following check.
lis~ of questions imS set up:

1. What work has boon done in checking up tho use of radio 'trans-
mission in tho mountains or heavy timber, ospeciallY Dith frequoncios
ar-ound3,000 kilocycles (100 meters) ,or higher? '

' •.' .,' 2. What -dif.i'i culties may be expected frGP1_ttshadowcffectsll,cfiI1-
,. the mountains and absorpt~on of radio energy by grocn timbor?

3.VVhat is the best' frequency (or vraveloIl5th) under .those con-.... ..
ditions considering powor limitations of field sots?

4. Is there radto transmitting and receivinr;apparatus on t:q.e
market whi ch rrould satisfy the job r-cqu ir-ement s ?

, :

5 •. If not can someone bo found ,to do~ii!j1 and .bu.i.Ld .such apparatus
at reasonablo cost?

,
The .senr ch for i:u,:fo)"ll:atj.onand advice pr ovcd V(.l'Y .dl s cour-agf ng ,

The inquiry .covered both tho cxt r-eme westorn and, oastornparts of'the
country and. radio ama'tcur s , heads of laboratories, army' and navy ox':"
ports', and Dr. Dollinger, Dr. Jolliffe and other monbers' of the Bureau
of Standards \7ore consulted •

. Opinions varied \'lid<;;ly.The threo follorring,cop.iQd, from no tcs
made at the time are typical:

fj;' :.' No., 1. ' II it wou'l.d be impossible to cpor0 te, the simplest trans .•.
, tnltting equipmont wi th Lnoxpc r-i.cnced men as they vroul.d .not be'Qbl~9 'to l'l~t:tidlo

code evon if roduced to the s rmp.Los't terms and it rroul.d be out of the
quoat ion: for them to kcop a ,transmi tter functioning pr opcr Ly, ,. He thought
that tho, problom of ponor niona mado'the undertaking 'almost impbssiblo
o.r:d h,; ';;'[".3 doub tf'u'L of tho, sue.co.as of :rctdioc(F~::m:g;,i,c!JttOlJI n mountrirne
!:I.:.d. ,. . I. '~. t'·. • , ': ".~ .'

i:~'Z:~u]1i.;J.'~!._{}~:'.". ...~;

. , ,," ',' ~.,) '.'

o. ' . ".. ,
Ro.aiol1avos and Hght r:riwO$ differ ill longthbu't ot hor-vise ar-e
similar jthoy havo. tho same ;:,rpood "maybe l'oi'lcctod and rofracted~,
and to some exton t nhow tho, somo shadows ; rrh.crci'oro hills closo
to tho transmi ttor may cast r adLo "::::hado\;of7-,:hich ;.ro mor-e pro-
nounced for tho shortor waves . il
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"



No.2. ,,*** operating the sets and sending and reCelvlllg code
by comparatively inexperienced men would giv~ no trouble. He stated
he was familiar with the Forests in Regions 5 and 6 and that the
average man we had in our summerforce _wouldbe able to send, and rece~_
messages e.t.the rate of 5 words a minute after a week!s practice. He
thought, the .menwouLd not have the slightest trouble tn operating the
sets, that dry batteries could be used for power, ~~d ~hat while rough
topography was a handicap~ it, in itself, would not, make the proposition
iIJlPossible •. Th.etimber 'Situation, however , he felt, :wcl:~,,~omethi'ngthat
could. not -be overcome,' _He said. he simply I could not':,.seEl putting up an.
antenna botneen green trees and getting out ata11'in,,~ :timbered region.
He did not think it would bo possible to reach /l':milb",\tnQ.ortncac con-
di tion{;i:'wUh.a 'power supply _that could be tramlport-bd by' asing16 packanimal. -,-, ·i· ;1- - . . - \ '-, - ." ,

No.3 II *** that prac'ti_~'a11yno work 'had beon done with light-
weight Low-powertransmi ttingap,q.:1recei vi'ng equipment which would be
sui tablE):,for our nee'da, He si;'i3:tedthat there had been no demandfor this
type of equipment and that it -,vould be' necessary for us to do our own
exper-Imorrta.l,work as w~~i.asdesJ,gn mor-e sturdy parts them the market
afforded •. He fel:t:that; .due to rough topography and dense forests in whi-ch --,
17edesired _to- us~this>forin' of connnunication, unusual difficulties were
presente_\l-,:tn-.a:dditfon 'to the wei ght and power problems. He believed, how-
ever, ':thcre was a fair chance t'or success in the undcr-takf.ng, -

. :,..

Dr. ,Del1.inger and Dr. Jolliffe thought the ideo. fundamontally
sound b~t believod tho.t mucn reseo.rch Hark l10uld be necessary before
considering the design of equipment since the field was new and -presented
unusual- pr-ob.Lemedue to operating condi tiona, power-limitations, rough .
topography' and heavy green timber. They boli Jved the rough topography
wou.Ldcause shadow effects resultIng in "dead spots" and that. a heavy·
loss of radio energy could be expected in green timber, especially when-
an antenna system is closely surrounded by gr~en trees. Both men con-
sid~~ed. the necessary research work a gamble but thouGht the chances ot·
success were so good and the values at stake so high compared to the
cost o~ the job that they believed the investigation was warranted.

Dr;: DeLl.Inger' said they had no data which would help us and l).e
did not know of anyone who had done 'any work under conditions comparable
to ours.

Apparently tne situation could be summarized about as follow~:

. 'Th~ proposed use of rao.in Tlas~ot qonai dered feasible by a large
number of well iijPormed men. \

The opinion was general ~hat t&~he.doweffectslt due to rough top-
ography and absorption of radio 'ene~gy by green timber would prove
formidable obstacle s , Just how serious t~ese factors might be was little
better than a gueas "as no data was avap.able,. I



Generally accepted theory indicated that Lt. v.oul.d be trnpos st bLe to
use frequencies higher than 4,000 kilocycles (75 meters), due to absorption,
Y;hena transmitter was set up in he avy green timbor. On the other hand it

-", seemed probable that appr-oxtmat eLy 90 motcr-s \7o.s the limit in tho other
direction due to ant-enna length liroi tat ions if advarrtugo no.s to be t.aken
of no.tural openings in tho woods. Of course a Lee..ding coil might be
used but it seomod obvious that sacrifice in output wou.Ld result which
considering other handicaps could not be afforded.

Thore was no porto.ble ro.dio transmitting llild recelvlng equipment
on the market which would meet the job specifico.tions.

Special designs offered by vo.rious la~oro.tori0s \"lere impracticable,
due in every case, to some radical depo.rturo from specificntions. In .
these cascs , of course, the designer felt that it rras not feo.si b.Le eo
meet the requirements as outlined'.

"Whero do r:e go from hero" Tl:1S the next question to be settlod and
the follorling "pro and con" lineup is copied from 0. mcmoro.ndumpr cpar od
at the time;

"
We have now roached the point wher-e ,70 must s izo up tho job from

0. little different o.ngle and decide whe thcr or not it is good business
to cont inuo the work ,

1. It was pl.anned to put somo sets into service this summer pro-
viding tho Buroo.u of Sto,ndr:.rds could give us the informo.ti on ne Lacked
concerning tho effect of shadows and absorption o.nd providing such data
indicated that radio communication under our conditions would probably I
be successfUl. We are unable to g3t this information from any source
and cannot find any agency contemplating research work of this character.

2. It does not seem wise, with so many problems to contend with,
to place sets with crews. Jmy checking done must be under much closer
control than woul.d be possible when sets vre re opcrabod by more or loss
inexperienced men and or ten in locations which wouLd not give us the
information dosired.

3. The checking n0cessary to gain tho desirod information is a
big job and will require a great deal of time.

4. Possible rosuits of resoarch \'lark:

a. Within throe .or four months may find wo aro on a "blind
trail" •

b. If results are not sufficiently discouraging to warrant
discontinuing tho work soonor, may not "1'inish before the close 01'
tho yoar 1929.
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c. If data obtained is favorable we would then bo ready to
have sots designed and built for crew use (~hich was our objective
in tho boginning).

After a full discussi on of the entire propositi on \li th Mr. Headley,
it was decided that it would not be good business to abandon tho pr-ojoc b
since thore was no real proof that it uo.s 'not fensible.

The next job \70.S to secure tho proper equipmont to do the, rror-k ,
This scorned somewhat of a problem since t.hcr-e was no portable radio
trnnsmi tting equipment on the market Wh~chwoul.d be sui table for the
work planned.

Before leaving -Washington proper authori ty vtxe secured for the
use of high froquency radio ehnnnols necessary to tho projoct and cnll
signnls 7XAPand 7XAQwore nssigned.

"

- ,
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III.

Securing radio e~uipment suitable for the check-up work planned,
proved as difficult as anticipated, but finally, and with some misgivings,
two combined transmitters and receivers were contracted for delivery
August 4.

The sets were actually received September 11. They were not built
to specifications, were bulky and heavy but looked fairly good - from the
outsi de. The arrangement of parts was poor, the wiring a mess and the
first audio stage of both receivers refused to ~or~. The latter was
not difficult to correct (the same error in wiring in both sets) but
it ~roved impossible to make the receivers perform efficiently.

The location that had been picked for the work was near Newport
in Eastern Washington and in this region the snow falls early. Work
must be started at once if anything was to be accomplished that season
and I was very anxious to make SOIre tests vlhich I thought would supply
information that would bo very helpful in planning the field rror-k for
the next season. It was thorefore decided to uso the new equipment
as the transmitters \7ere okey and I had some "bread=board" recoiving
equipmont which lias quite officient and would not be too awkward to
use 0

Tho weather soon "got rough" but enough rror'k \7US accomplished to
give the desired index for future plans and to indicate also that a
low ponered radio signal would "get out" of the tall timber and have
considerab~o pep left even aftor it had traveled several miles.

It Uas obvious that lighter, more compact and certainly more
efficient apparatus \7ould be required. Many "sot-ups" could not bo
reached with a car thorofore tho outfit must ofton be back packed.
Power and efficiency should not exceed tho limitations imposed in tho
design of final fiold equi pmcnt , A1Jparontly tho cost \lay to obtrrin
this apparatus VlQS to design and build it. This rrou.Ldalso present
an opportunity of \lorking out and incorporc.ting in tbe test equipment
tho more important principles of dcsi gn \7hich mi.ght Inter be used in
tho construction of "cr-ew sots" if found so.tisfa.ctory.

The Hinter was accordingly spont on this job and sa.tisfactory
trnnsmi tter-recei vor sots y;-eroconstructed. Aluminum cases housod the
sots, rrhich providod all tho shiolding nocosso.ry, and tho sots wore
fitted in a cQrrying case Fith remova.ble front Q11d hingod covor rrhich
permittod coils or tubos to bo changed 'ilith0[1.30.

An 0-250 thormo-milliammetor, usod for an Q11tonnn motor, and Q
plntc millio.mmotcr nith a rango of 0-50 uero built into tho transmitter.
Tho tuba filoment voltages could bo moasurcd rrith a plug-in typo pin-
jnck voltmoter ••

-9-
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The most sui table uron for the field chock-up ·,·,·orkthat could be
found is located a feu milos south of, To.coma, Wo.shir.ston. A lo.rge, flo.t,
heo.vily timbered country fairly free of wire lines and streams is
available here and it is not far to rugged, heavily timbered. mountains.
Both areas are well supplied wi th good. r oads ,

The first job was to attempt to leaxn what ha~pened to the strGngth
of a radio signal put "on the air" from an antenna system closely
sur~ounded by heavy timber as compared to a signal of equal ~trength
started on its way from an antenna located in a space entirely free of
timber.

To accomplish this, identical antenna systems WO'1'eerected in the
timber and in a cleartng,the distance betweon thom boins one fourth'mile.
In every test, Length of wi ro , ho ight , etc. wor-e carefully moasured and
the sys tems laid out '.vith the aid of a compass to pr-event any possibili ty
of error due to directional ef'f'ec ts of' arrtcnna ,

The timber in the are;El reforred to is principally lC}.rgefir having
a diameter of from 2 to 6 foet, a hnight of 200 f.:::otor more, with an
undorstory of young fir and ccdar-, Some roprod"liciionond a, great deal
of Vine maple and other brush cov6rod the ground.

The, bent form of the Hertz (antenna and countorpoise) was USGdfor
this and other test work since it gavo as good rosul ts as scvcr c.L other
schemes tried and was much easi or to sot up in t i.mbcr, In tho timber
set-up the antenna and count or-po l se was strotched bo twoon large troes,
other trees and brush crowding closoly but vTi"thout Lfrabs or Loavc s
o.ctually touching the wi.rcs , Directly above the cntcnna tho .sky vice
only vi at blo thru a f'O;'1 3Xtll oporrl ngc in tho h oavi Iy brnncm ng crmms
of the largo I' trees. The ho rght of the an tcnna rras 15 1/2 feet and tl1c
courrtor'po l se 3 1/2 foot. Tho length of' both varied rri th tho wnvoLcng th
used of course.

A "r ocor-djng' stati on vws established 6 1/2 F~l.LOS" o.irline, north
of tho t cat sot-ups described, rr i th c. ah icLdcd r(:coi vor J vacuum tube
vo.I tmetor- and Lon=powe r combined phone and codo t rc.nsral ttor, for
o.PP:ll'ctU3.

During the tests, 8i[no.ls were tro..nsmittod 'at rO[:;11larintervo.ls
from 0. station in tho outskirts of 'I'acoma, whtch '.7C'.S ti701vo miles north
0;: the rocording station Clndoighteen .und ono-ho.if :milos from tho timber
"so'b-up'' • Thoso signals \101'0 usod to chock pOD~):Lbili t~r of Ol'ror at the
"recording station" '.7hich might occur thru fuulty hc.ndling of tho
recoi vor and Vacuum tuba vol tr.:oter or vnr intion in s'i [J10.l ntrcngth duo
to interferonce, fe.din,:!;, ct c , 'Tho opcr-at or at tho 'I'ccoma stc.tion aLso
rocorded tho signc.l strength of tho test tro.nsmi tt01'.
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This arramgement of stations and the equipment proved satisfactory.
The most serious obstacle to rapid progr-ess of the wor-k was static and
electrical interference. If either was at all severe the vacuum tube
voltmeter could not be used, therefore, the loss of several hours and
even the entire day was of frequent occurrence. It was also f01.IDd
difficult to measure the strength of 90 mter sianals during the
La te .ai:ternoon due to swinging or fading ,so work on this wavelength
had to be completed before 3 p~m. .

Toward the close of the surmner trafismitting and receiving stations
vrore located in .the mountain country adjoining Rainier Park to de termme ,
at least in some rough measura, what difficulties might be expected from
"shadow effects" in rough topography.

In nearly all cases the tran~litter was sot up in timber and close
to the ba~e of the mountain range across which tran~ission tests ware
maqe.

Tho results obtained may be summarize~ briefly:

It was found that tho loss in signal strength due to placing tho
antenna iIt heavy timber as c anparod to a location froe of timbor was
approximately 25 to 35 percent when operating on wnvolongths of 55, 72
and 91 moters. However,- using dry battor~ plate supply of 180 volts and
a 112-A tuba in the transmi ttar, the signal was r ccc ivod - in flat
country - ~ith ample volumo during daylight, nt a distcill~eof 40 miles
rrhcn operating on a wavalength of 91;meters, ·nnd '\'lithgreatly increased
volume (during daylight only) when working on 55 raotcz-s,

Tho recaivers, in all cases, '\'lerewithout rndio frequency ampli-
fication and only:::onosto.go of audd o was used •. 'The total "B" supply
for the recoi vers was 45 volts and the tubes nor.e type t 99 •

Tt has occurred to me that. the .losses referred to. abovo mo.y bo duo
to both absorption and shielding or shadow-like effect of the henvy timber
surrour-ding the antenna.

It was found that dry but green vine maplu brush Dk~ing slight
con tact \1ith both antenna and courrtcr-podso \'liroof the transmi ttor caused
n loss in signal strength of about 38 por cent.

A fe~ limbs of brush touching only antenlllior counterpoise resulted
in a loss. of 20 to 25 per cont.

Rnising tho antenna 10 feot"incrensed tho signnl strength approxi-
mately 20 per cent. In most timber this ndditionol height would not bo
fensi bLe , hanover, since considerable trimming '01' over-hanging branches, .
thnt could only be roached nith groat diffieulty, \7ould bo necessary.
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Whon tho test trcmsmi ttors i,7erCsot up in tho mourrtru ns, tho
. ':.1""' --

loss 'in si gnaL strongth duo to "shadov effect", ',7ns sorious during
dc,yli[<;ht 'hours when 0. navc Long'th of 91 moters IlQS uscd , At night tho
"~,h:".don"soemod to di sapponr , tho s:l.[;nnl apparon t.l.y bo rng as loud n s
it wouldhnvo boon in lovol country.

A fifty-five motor signnl, hO,lOVOr,nas np:p:o.rc:2tly free from
"shadow effect" during daylight and came thru wt th excellent volume. At
night the fifty-Hve meter signal errt l re Ly disappeared due to skip effect.

The great difference in signal volun~ between the two wavelengths
about mid-day is interesting. The 91 meter signal at that time could just
be copied solid with the headphones clamped over the ears whiLe the 55
meter signal could be easily read when the phonGs were lying ten feet
away. This difference and the signal strength described varied little
whe thc r the receiver was'five or twenty ml Les f'r cm the transmitter or
the interveni~g ridges 1800 or 3000 feet high. Tho 55 meter signal did
not seem to vary during daylight but 91 motors picked up in volume about
4 pvm , , increasing stoad.i Ly until dar k but s"\'lin::;in:;considorably toward sun-
sot.

A few 72 motor tosts 1."iOT'O made and this wavoLongth proved much
bettor during daylight than 91 motors in both rough topography and
timber.

Thoso results indicated clearly that tho project nas fo.gsiblo and
tho noxt stop was tho dosign and construction of a fiold sot for use i7ith
improvomont cro~s.
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A test station located near Rainier National Park. Antenna
pole and counterpoise support in foreground.



Three views of the interior of the 1930 field set. The
lower left shows parts mounted under subpanel.
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The portable field sets were operated on 3265, 3445 and 4135
kilocycles during 1930 and. the central phone station on 3385 kilocycles.
Most of the portables, however , were set for the frequency channel 3445
kilocycles (87 meters).

•

The Columbia Forest, east of Vancouver, -:rashington, and north of
the Columbia River, was seLected for the h:Q.al test 0:1 the proposed radio
communication system. A radio phone, t.ra nsmit ter , kindly furnished by
the Northern Electric Company, Seattle, was established at the Hemlock
Ranger Station, which is Locate.d about 11 milos north of the town of
Carson, WaShington. This station, headquartors of the fire despatcher
for tho Columbia Forest, 1'Ir. .Mann, served as tho "Cerrt re.L" of the'
radio system.

July 3 the phone sot was on tho air and on July 4 hourly contact
was maintainod wi th a portable radio sot Locat cd all tho Dog Mountain
Lookout which is about 12 miles air lino southeast of Hemlock. On this
date a report of a fire was -cransmittod by t ln lookout and several
mossagos concorning ,tho Iockout ' s work ,YOl'O cxchan god , During tho
entire sunmcr radio furnished the only moans of ccmnmntcat.ron with this
lookout. Communication wi th tho othor portable radio sots was ostablishod
during the next few days.

Scvon portable sets wcro locatod at various potnt.s on the Forest,
ono with the lookout referred to above and the other rri th improvemont
crows.

In noarly all caso s the portable sots "Dro placed ,7ith cr-ews that
had no othor moans of comraumcat Lon, Tho air lino distanco bctweon
portable stations and tho ~ontral station vnr iod from a forI milos to
40 miles.

Duo to povo r fnilure on account 01' Iou vu: t~):;.~,tho phono transmit tor
could only bo usod intormi ttontly aftor tho first of Septembor. Cummuni-
cation was mal nt.ni.nod honovcr , r:i th 0. 10rJ povcr code sot at Hemlock. It

. rras found tho.t thophono transmitter gave good covcrb.go using 50 rllltts
output if noar Ly 100% modulo.tod ,

One serious handicap rzas poor r-cce i vmg cond.i tions at Homl.ock clue
to 010 ctrical intorferonce from tho power' p.lnrrt Q"~ thO-t point. Signals
wh.ich wore caslly r-cadab'Lo,ITith tho power plnnt shut dorm rror-e entirely
inaudible Hith it in oporo.tion. It was nccosso.ry of course to operate
the plo.nt to supply porror to tho tro.nsmitting cqui.pncrrt , This monrrt
tho.t the signals from tho P9rtable sots had to be porrorful enough to
be heard above the interforing noise, to bo rocoivod o.t tho central
station. Signals \7hich could bo copied yrith eo-so outside tho runge
of tho power- noiso wero not readable o.t Homlock. This condition pr c-
vontod much of the test nork p.Lanncd ,
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The performance of the portable equipment, considering ,the
receiving condition describod plus a great deal of trouble from static,
is r-omar-kab.Lc , Tho records show 3. 94% or bettor moasage transmission
roliCLbility from the po rtnb.le trcnsmt tters rrorking over distCLnces up
to 40 miles a.nd across the toughest topography. The 6% or less failures
of the portable transmitters were due almost entirely to weather conditions.
These sets gave little mechanical trouble and there was little tube loss
tho the sets were back packed, transported on pack animals, hauled in au-
tomobiles and in trucks. One defective battery cable and a shorted
equalizing condenser sums up the total trouble shooting.

Wi th the exception of Mr. Squibb, .who operated a portable on the
Dog Mountain fire and handled the phone transmitter during the last
half of the season, the men using tho portCLbles imTG not familiar with
radio equipment and only one had learned the codebofore botinning work.
Each was given two,or three days rath6r sketchy training bofore going
out "on his own". They had practically no trouble operating the
equipment. They were able to sond in orders for supplios and reports
of various kinds from the start and in a couple of weeks vrere sending
cloarly 6 to 8 words per minute. I be Lie ve the mOnitor, which enabled
them to ill ar their own signal, had a lot to do y,rith the succe as in
transmitting. The men practicod receiving code also for emergency usa
but it was sevoral weeks before they uere able to receive at a uorth
while speed.... '

During the season who ope rat or- at Dog Mountciinsont 90 messages
vlith a total of3 ,173 words , traffic from the other stations varying
from 200 to 700mords. Less important messages not recorded' would
undoubtedly much more than triple these figures. In reco7'c.edmessages
the central phone station transmitted from 200 to 800 w(;r:~&to the
.Jarious portable sta tdcns , Tho heaviest traffic rras yJi+h ti.r-ocamps.
On the Dog Mountain fire 52 measuge s totalling 1,503 wo rds TT8re "put
on the air" with a portable set and '54 radio phone messages 'cotalling
1,231 words were received from the central station (the flre dispatchers
headquarters) at Hemlock. Unrecorded messages about double these
figures. '

While the records show a 95% message transmission reliability fo~
the portables in spite of power plant noise at the receiving etation,
at times messages were copied with considerable difficulty and repeats
were often required which slowed up communication. Therofore if it is
planned to use such low power equipment one of the roquirements is a
central station location free from power, noise, etc. Even then static
during the summer months will make receiving of low power signals
diffieult at times. '

..

Forest Suporvisor Bruckartts d~scription of the use of radio on
a project fire is of interest:
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'. "One of the best tests VIe have had ail opportunity of making with
radio communication was in connection with the Dog Mountain Fire that
burned over 1800 acres of National Forest and private land in the state
protecti ve unit, along the Columbia River J about 7 miLos east of
Carson. Within a half hour after the fir st Forest Ofli cer arrived on
the fire, which was located about 6 miles from the nearest Forest
Service or commorcial te Lcphone line, communication was establishod
'ili th' the contral station at Hemlock. A largo number of messago s were
Qxchanged during tho course of this fire and groatly facilitated tho
off?rts of tho Forest Officers in handling the work on the fire. A
socond sot was placod inoporation at a Forest Sorvice camp established
tho morning of th~ third day after tho fire started. ' Both scts operated
very satisfactorily and the first sot to be installod wo.skcpt on tho
fire at the Stat'o fil'e camp for a poriod of about "2 wccks , Forest
SU1'vice crews workod on 'this fire about 6 days aftor whdch time the
Stato crows took over tho ontiro fire. s.tate FiroViardcns, aftor they

'used tho radio a feVl times YJOrevery enthusiastic regarding this form
of communication nnd wore very reluctant to havo the set at their camp

moved ,eyen after tho fiIre had boon roduced to b: patrol basis and but
'6 or 8 men 'remained. '

To have ,established telephone communication dth fire camps on
tho Dog Mountain fire, we woul.d havo had to put out about 13 roles of
emergency v i ro a large part of the distance thru rough country al1o.y
from any road or trail. It woul.d have taken 3 men cnd a pack string
at least 3' days to get thi s line in to 'the fire and leltor rre would have
held the expense of roeling up the rri.r-e after the fire rras -out;"

111'. Mann's tnid,-soason comments are of particulnr val,U8:

"Bei.ng right under the gun, so to speak, I thought perhaps you
wcul.d like to get my slant on radio communication as I have soen it.
Frmikly,I have beon rather skeptical ns to \1hethor depondable communi-
cation i'lQS pos st ble vIith sots suf'f'Lc ierrt Ly por-tabl.o to Lend itsolf to
our uso, that is, one that could be back-packed for several·miles. I
have al so been skeptical as to whether im xpe.ri.enced opera tors could,
with only a very little training, got their stuff across. I thought
it would require experienced operat OI'S, not only because they could
handle the code, but to keep the equipment in adjustment. I' find after
one month's observation that this is not true.

"On account of the amount of travel along the Columbia Highway
on the Mt, Hood Forest, it: was decided this year to use Dog Mt, on the
north side of the CoIumbsa River as a Lookout point to cover this stretch
of the C'J:La]il'l-,j.:::.River Highway. EncLderrtaLl.y , this poirrt is on and covers
a con si.cr ::-;-,ol.e pc..rt of the Columbia Forest. To 112VC connectod this
lookout n;r :.elq,[1one would have required at least 12 miLes of line of
very diffic'll.t construction and it would have been out of the question
to const ruc t it this Y:Jl3ar. Whenwe found that the portable radio sets
would be avrn Lab.l,e this year, it VIas decided that one \'lOuld be placed on
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Dog Mt. I scouted around considerable for an oporGtor c..s I did not
want to slip up and have too much delay on getting fire r-epor-t s , I
did i1(Y~ seom to have much luck in finding a good lookout TI'.D.n,one rrho

.....'; . HaS uilling to Ii vc up on this high r.Lndy point end rrho rrns 0-180 an
oporc to r , Finally, I approached Bob Walker, a young chap who had worked
for us before and whomI knew to be somewhat interested in radio. Bob
sa id he di dn I t kno 1"1 mich about it but he wcul.d like to give ita trtal,
so I loaned him a buzzer telephone and urate out the code. He l~arned
the code and practiced it on the buzzer a fen evenings. On JuJ.y 3 he
was sent to Dog Mt., made contact that night, and on July 4 VIe got his
first message. Since that time U8 havo had a practically unbroken 15
minute to one hour schedule nith two exceptions; ono time a loose battery
connoction. caused trouble and he could:p.ot get t.nru , When this happened
he loaded the sot in a pack sack, packo d it dorm to the hj.ghway , caught
a ride, came to Hemlock, got the sot r-cpai rcd and warrtod to return to
Dog Mt, that night, but I insisted that he i7ait until next morning. On
July 13 a f-iro on Dog Mt. threatened to wipe out tho lookout's camp.
Bob frantically called in and askod~e vrhat to do. I told him to bury
what equipment he could and boat it, but to wr-ap his radio in a blanket,
dig a hole and cover it up. This he did and carm off tho Mt. in record
time and, by tho vmy, a goat which he has for company and also for milk
uas right at his heels bleating overy jump. Aft0r the fire danger had
passed he wont back to his C8.mpwhich fortunately had not burned, dug
up his radio and has beon making regul.ar contacts since. Walker's time
in getting in a complete fire report is about 3 minutes, a very little
longer time than by t.oIophono , He has reported many fires us the log
book nill shon.***

In a trail camp on Louis Rivor 17horo Frod Good has one of the
portables it is the only means of communication. Good had novel' had
any oxpcr-i oncc '.7ith sending apparatus. VIithin one rrcck he lias putting
out an ardor for grocories, canvas gloves and "snooso " for tho Si7edos.

J

r-
i'

I am not skoptical nny mora. Tho sots o.re rrorking,schodule aftor
.schc dul.c , tho inexperionc od men ar o ·getting their meesnge s thru. I
sometimes beLi ovo tho Lncxpcr-Loncc d , wher-e they ur o Lrrto r-es tod , uill work
out the best. Thoy rrill try to do as they 0.1'0 told. It is yot too ear-Ly
in the g::'lnCto make ' a compcrt son bo trrcqn radio communiCL'.tion and omorgency
telephone lines, but I do knoo nail that rre rIill establish communication
\lith isolated trail crcrrs and fire camps much quicker by rndf o , arid no
nell knovr that quick action 1's what counts on fires in the old burns such
as ';[0 have on the Columbia.. "*':'*

Tho addition Qf voico (radio pho!lo) to tho portable sets Vlhich
could be used for short distances under fairly favoro.ble conditions woul.d
bo of groat value if tho addition did not make tho operation of the
trnI'-smittor too complicnted.

A microphone '.7ith microphone t.runsf'ormer connactod in the plato
supply lend meot s this requiroment as onl.y a single additional 8\li tch
nould be nccdcd , Thi s scheme was tried out duri:,-:::;1929 end was found
rolieblo for distancos of from 5 to 8 miles.
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A foo.thor'leight transmitter and rocei vor looks somewhat simpl~r
since the '30 tube became available, as this tube has proven to be a
good little transmitting tube, is rugged and may be oID rat ed with a
very light filament battery.' This picco of equipment, hOlTeV()r,presonts
at best a stiff problem due to the extreme 'weight limitations,

From the results obtained it seems reasonablo to conClude that
low-power radio co:tmaunicat ion may be successfully used'in mountain and
timbered regions and that it may be expectod to bo of matorial aid in
the protection and administration of lar€c forest aroas, //

11#//
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List of Parts, Portable Transmitter-Receiver
Designed by D. t. Beatty,

Ii'?rest'Service, 1930.

C1 Condenser, variable, midget, capacity .000050
2" " .' " 2 plate, space between plates 1/4"
3 tt ", equalizer, capac ity 20 to 100 mmf'de,
4 " Fixt, ~00015
ij" ".00015 i
6 " Variable, midget, 3 p1atd.
7 " By-pass Fixt, 1 rnf'd,

r,;cg " Var Labke , midget, 3 plate
<;) " Fixt, .001

10 . If Variable, equalizer, capacity 20 to 100
ell '" Eix't, •.002
~~&2Plug-in coils
IV1L~&4CoiLawound onbal-::elite tubing 1 1/2" outside diam.length 2 1/2".
R~ Rheoe tat, , 20 ohms,
a Grid ..•leakt 5 megoJ:uns.
3 Varlabi'e i-esistor, 400'ohms.
4 " tI 50,000 ohms, 3 taps, .bake Li t-e 'casee "'. " , , 500,000"! "" " " (with off position),
6 Rheosta t~ , ;30 ohms. . t,

H.F.C1 Radio Frequency choke
2" " ft

Jl Two circuit filament lighting jack.
2 Single D " control "

Tl TransfoTIner, ratio4~~
2 " ' ":'~ :2...::Ji./ ::, :; :; ~...::t \.

Vl-4 Four spring type sockets;&. tubes ,
X2 Two pair in(:3ulatedphone tip jacks (red & black)

TCl Condenser', variable,~ .0005
2 " " I' . ~,.0005
3 " Fixt, .0005
4 " ".Q02

'1;11&2 Plate & An+enna co iLs , made of 1/8" copper t'l.lbing
nn 'I'i-ansrrri tting grid-leak, 10,000 ohm, 20 watt

2 ::..eo sta t-. 10 ohm
S.'r:li'C iJ.'rallsmitting choke
.Jl Open circuit jack
S Anti-capacity switch, 4 pole double throw
:P BattGry cable & pl.uge
TIt;!. Tube socket (spring) & '12-A tube
,+Xl One pair, insulated phon~ tip jacks (red & black)

/

,-

Head-phane, key, voitmeter, binding posts, hook-wire. etc.
Copper antenna strand wire;_Roebling's
Sons 7 x 22, B & S, H.D.



OPERATINGRULES

A Portable Stntion cnlling .will make the ca Ll, by trnnsmi tting not
morc than 3 times the letter Q and rror-d-DE, .f'o.Ll.ovcd by the cal.Lfng
stat ronb own cnll number not more 'than ~ti'm()s"thus: Q. Q Q DE 3 3 3.
This should be repeated once, thon tho portablo stntion operator should
listen for 001 nnsYie;r from the operator of tho contrn1 phone stntion, 'Rho
'Rill give call of stn tion (vr ? X A Q) and toll ,hilll ,thnt tho centrn1 phone
station, is ready to take messngc , ' t,

The portnblo stntion 1!i11 then send the message or measnges (each
mcssage , if more t.han one, should be ended '\7ith tho 'iord-.ARJ concluding
with tho word SK,(end of work) fo11m7C'd by stnUon:s call number repen,tod
throe tiITJ:Ca

Tho portnb1e station opora.tpr 'Rill listen ~hiI& cehtrpl stntion
operntor repeats mcssugc roce ived arid if- on,tirely cd~i-!lct nill send the
1ettor.ij (mcantng OK) thro;J times Signing call number- b,s'~S,ul;ll. The port-
able stntion Hill' then ·listen for ,the central stc.ticm,o.opcr,:'..:tor to st gn
off • ~. 1.. •.~ • ,C" •

off.
All contncts \Till be concluded by the ccntr~ stntion,siBrt:j.ng

When the portnblo stc.tion is ca Ll.Lng on one Of regulnr scho du.Lo
periods and does no t have a message to trnnsmi t', the co.ll '8ho.ll bo mado
thus:

Q, Q, Q, DE 3 3 3 SK nnd repeat'?pcol

The portnble stntion oporntor ~~tlthen listen for an ackno~lcago-
ment, the correct time, ~d any mosso.gos from tho Qontro.l station. '

When the portable station operntor is unab~e to understand 0. phono
mosso.gc, he 'Rill send rpt (repont) a.nd his co.ll nunWor.

" ,

,.'

..
','

....

.~.'..•.



· ".
INSTRUCTIONS

PORTABLERAnIOEQ,TJIPIvIENT

.Al'J'I'ENNASYSTEM

Tho total length of antenna is t'co t ,
The total length of counterpoise is feot.
Height of antenna above ground should be ItS'foct.
Height of counterpoise above ground should be 3 ft. 6 inchos.w'
Tree limbs, leaves, brush, ct c , , should not touch QI),tenna-t;pr

countorr0ise~ ;
:.-"3'-lsonablylevel ground under the counterpoise is very desirable.
Before attempting to use trunsmitter, be suro Qntonnn and countor-

fOlSO arc ,tight and do nq,/. 8\1ny Hi th tho w ind ,
Slacken guy r-opes in \let rmnther when tro.nsmi tter net in uce ,

Place radio set on battery box or dry pieces of wood. Do not set
on damp ground except in case of emer-gency ,

Connect antenna and counterpoise wire to binding posts on panel,
keeping wire free from case and arranging wire so it will not vibrate.

Plug in battery cable conne c+or ,

Plug volt meter in tip jacks (black ;and red) at .pof.nt marked 5
volts. Turn rheostat (immediately under meter) until arrow points right.
With switch on center (1IOff" position) meter should road approximately 6
volts, which is the total voltage or'the A battery on -che transmi tting
tube~

Throw switch to "Transmit" position and adjust rheostat (immediately
under moter) until meter rea~s 5 vol~s on lower scale. Keep filament at
,this voltage at all times. This should be checked freQuently when trans-
mitti'l1g. '

Throw switch to nOff" position.

':ow move motor to first ~unmarked tip jacks (black and red) •
l;!J/.;tol' a.iou.Ld read total voltago of "A" ba t to r-Le s for r oce tver (about '4 1/2:
'volts) with svritch on "Off" position.

Throw srJitch to IlRocoive" position and adjust rheostat (immediately
undor'metor) until moter reads 3 volts. Keop filam~nt at this voltago at
all times. (If those tubes are burned at a higher voltage, than 3 volts,
they will be ruined in a short time.)

Nowmove meter to last paid of pin jacks pluf;ging phones in second
staSie jack and adjust last i'·heostat to 3 volts. Keep filament at thi s -
voltage.
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Meter should now be re~b~ed." (it draws considerable battery
current so should never be left plugged, into pin jacks.)

To test "B" batteries, plug meter into rretcr base (which contains
a, resistance) and USGcord tips, which are attached to met.o'r stand ""to
make contact- with "B" battery terminals (inside battery box). Then read
Upper scale. Caution: Always use metor stand when testing mCIl:'othan 6
volts. A higher voltago than this without using stnnd wouldprobably
burn -out the, mo-ter• ' " " ",

When the fOur 45 volt ,batteries, which provide 180 voLts for
,transmitting--powe'l',., drop to l60 ,voltp., now batterios shcul.d be .obtained.

',- --ThQ"noxt stop is, to tune the antenna for tronsmftting.

To do 'this turn "Ant .'Cond •." knob' to ..youi' right as far as possible.
(This opens the an tonna connonscr;') :'Novt' plug in key, throw' svritch to
transmit, close key and turn I1Monitor" dial until you hoar noto of
transmi ttor. Adjust MonlLtor dial to zero boat. NOil turn "Arrt, Cond,"
knob to left (which closes condensor) vory slowly. You should hear signal
(still koeping tho key closed of,courso)as tuning shifts out of zero boat
whi ch will alnOst, or completoly dio ,~r'El:y.,. thon us .condcnsor- is turned still
moro to tho loft, tho signal will again be heard. ,With tho antenna con-
denser in this position, tho an tonna system is tuned oxac tLy to, the
froquencyof the transmitter. ,To obtain a;steady s'ie';:nal, nowcvcr , it is
necessary to operate the antonna slightly "off t unov ,

The next move thon is to turn the Ant. Cond , back (toY01..ll','right)
about 1/8 inch, adjust ~onitor to loudest note, ~ld use key to determine
whether or not signal is steady. If note breaks, turn Ant. Condo about
1/8 inch more to right, adjust monitor and check again., Repeat until
note steady.

Aluays keep the monitor tuned so you will hear your or.n signal
whon transmitting. This rriLl, help your keying and ,yon vriLl, know immediately
if your antenna' starts to srring or if any other troublo dovelops in your
transmitting equipmon t., Remember your ai.gno.L sounds to the,athor follow
the ,my ,it sounds in your monitor. If your signal is breaking or suinging
he probably "I'ill not be ab l,e to rend you.

To use rocoiver, throw sr:itch to "Receive" end turn "Reg."
(regoneration) knob to right until rushing, sound is hoc.rd in phones. Turn
"Tuning Ccnd ," dial slowly to right, adjusting r-ogcnorrrt ion control as may
be nocessnry~ When tho signal of n station is hoard, it can be tuned in
roughly \7ith the t um.ng condenser then cLonr-od up '.7ith .tho trimmer
condonser (uhich should oLways bo sot Hi th tho a.rro-n poirrtnng straight
up TIhen starting to tunc in a"station) and adjustmont of rogeneration •.

..

~en receiving voice the adjustment ot tho regenorntion control
knob is very critical, unless the recJivor is Locat cd rc.thor close to tho
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t.rnnsmi tting s trrt i on , Ueo as Ii ttl-? r-egoncr-a t i on CtS :possible. The
~'lightcst movement of this control rrhon near tho "cri tical po irrt" may
mnke recoption eithor good or very poor.

Tho second stage should only be uccd when tho rocoi vod signal
is too vreak to undorstc.nd on tho first atugo .

The volume control may ;be .used to cut dorm too loud a signal,
especially when the second stage is used, dr to soften static noise.

,--
Be sure that the volume control is left in the off position

(arrow pointing straight up) when not being used.

WARNING: Whenyou have finished operating set disconnect battery
cable pLug,
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C9PE FOR U8E 1NITH RADIO RECEIVING AND 8IDIDING 8ET8

."N" to be key letter preceding all noeds
Need (6) more men:' N 6 M
Need (6) marc men "with tools: N 6 M T
Need (6) more men with tools and grub:
Need (6) more 'men \7ith tools, grub and
Need (6) marc men nith tools, grub fo~

N.6MT5GB
Need assistance of district ranger:N R
Need assistance of Chief Fire Guard: N C F G
Need "2 sot Fallers: N 2 F
Need 2" if with tools: N 2 FT
Need grub: N G
Noed grub 5 days: N G 5
Noed grub 5 days for 5 men: N G 5 M
Need pumper and hose: N P H
Need pumper and 1,000 ft. hose: N P 10 H

N 6 M T G
blankets: N 6 11 T G B
5 days and blankets:

Amount of hose wanted, to be stated in
hundreds of feet.
If 500 ft. wanted, state 5 H;
1,000 ft. wanted, 10 H, etc.

"8" to be key letter preceding messages to adjustment of set, etc.
Need assistance to adjust set: 8 A
8et does not receive code or voice: 8 C V
Voice fades: 8 F

-:..- - - -
"F" to be key letter on all messages giving information on fires:
Fire in NE 1/4 8 16, T 6N., Range 6 E: F N E 16 • 6 • 6
Fire 5 acres: F 5 A
Fire in old burn, snags: FOB S
Fire in old burn, no snags: FOB N 8
Fire in green timber: F G T
Fire on steep slope: F 8 8
Fire on steep south slope: F 8 8 8
Fire quiet: F ~
Fire out: F 0
Fire spreading rapidly~ F 8 R (N.E.8~ or w)
Fire crowning: F C
Fire work finishod - Wish orders: F F W 0

-.
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IIW" to be key 1ettor preceding all messages ro1ating to weather
conditions:
Clear: Wfc
Temperature: W 60
Wind NE 12 miles: W W NE 12
Humidity 60%: Vi H GO
Cloudy: W Y
Part Cloudy: W P Y
Rain, trace: Vi R r
Heavy showers: W H S
Lightning storm: 6 miles NE: W L 6 NE
Lightning strikes 1 mile east: W 6 L 1 E
Lightning in vicinity of camp: W L C

Iio·

\I

Regular Continental code for alphabet and nQmbers and the
following symbols:
Per~od: ••.••••
~uestion •• - - ••
O.K: - • (R)
End ~ message: • - .•"':'.(AR)
End of work: ••• -.- (SK)
Repeat: • -.. - - • - (RPr)
Test signal: .~.- (V) Send string
Wai t: • - •••
Go ahead: -. - (Ie)
The following is a partial list of Q signal which can be used.
~BK? 'How do you receive me?
QRK I am receiving well.
QRQ? Shall I send faster?
QRQ, Send faster.
QRS? Shall I send slower?
QRS Send slower.
QRL? Are you ready?
Q,RL I am ready.
QRX? Shall I stand by?
QRX Stand by: I will call you when required.
0JU? Are my signals weak?
Q,RJ You signals are weak
0JiK? Are my sf.gna Ls strong?
C~K Your signals are strong.
QTR? \Vhat is your exact time?
QTR My exact timo is
Q,SZ? Do you wish mo to send oach word tvlico?
0,SZ Send each word twice;' I have difficult;! in rocei ving you.

of V'~,.
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ROPE TI EO COUNTERPOISEWIRE
ROPE TURNS AT NUT.I \.
HOLD ~LfS~ ~--ti--~~~~~~ ~'-Lr_' _'~+-~__~~~D
TOGE.THER

GUY ROPES ~
HERE

LfAD-IN WIRE 15'APPROX.

(

ROPE TIED AT
NUT ON WIRE

jULLEY ~ ~NTENNA

/ROPETIEO
r ATNUT

SNAP

LOOP IN WIRE

~GUY ROPE5
HERE

3'6" APPROX.

1
ANTENNA SYSTEM·- U.S.F'.S. PORTABLE RA.QIO

.JUN e: ••• 0


	2019_53_10 Beatty Radio I
	2019_53 Beatty Radio II

