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_.AMATEUR RADIO STATION,.................._-

~ .._)

... -_.......LICENSE FOR

DEPARTMENT OF COMMERCE

aUREAU 01"" NAVlo.ATION_._.

Eric G. Shalkhau~r W9Cl
527 Sprillg O eek Road
Washington IL 61 57J

lhrmlUltrt to the ad to ~~late radio oommunt-ation, apP"'flt't!d .AlttlUt lA, 191',
_ ____ _ X._ .G. o.lchalkhausser • a citiun of lM StaU

of _ "8" r k e. , havint applied thnefor, u hveby tronted by the
Socretary of Oommeme, lor a period ol_ '2B!- year • on and lIubject ro the l'utMti,oru
and conditions hereinafter stated and revocable for eauee by him, this Lieenee to use 01'

operate th; apparatus/or radio communication. (identified in' the Schedule hereinaftu) for
the pWpoll6 01 lranmuttlnt private radlo{1'am8 01' sitnaLl, rwtwitluJlandint lha effect
thowl cztends beyond thejuri4dictioJ1. a/1M State or Territory in UJhkh UI-e &aid dation
i.t locakJd: Prurldt'd, That no i.nUrlerenoe other Ulan moy NS8Itlt under tAe rutrictiOn8
contained in t1lU License shall he COU8ed with the radW communication 01 stations
01 the tlooemment: of the unUM StaUa or- Uctm8ed atationB.

t . The use 01' operation of appar0tu4 f()1' radio communication pU1'suont to thU
LiunBe ahall btl IJubject aUo to tM amclea and retulatwnB utablUhed by tM Intema-

• •
tional Rodiotektrophk Con.t.'t'nOOn,~ by the Senate of the United Statu and
coused to be 1J'J.alU publio by tM Pruident, and ahall be IJubject alBo to .mch retuJationa
Cd may be estabUshed lrom time to time by authority of mbsequent act6 and tnatiu 01
the United States.

S. The apparatlU shan at aU ttmee while in U8~ and operation be in cluvte 01 a person
01' PUlloM li«n&ed for that purpose by tM Secretary 01 Comm«rce'. and the operatQf'
01 the appcvatUil shall not wilfully QI" malkiufuly inlDfere with. any otlw' radio
communication.

4. Th e station shall live absolute priority to sitnals or radio~ramB relatint -to ships
in distress; shall cease all s8ndin~ on Marin~a distress ai~nal; and slUJll refrain fram
8endint until aU the sitnals and radictJ'arna nlatir&t thueto are completed.

5. The atation shall w e the minlmum amount 01 enutJI necnsa7JI to carry old any

communication duired, and the tranalormer input shall not ezcee4~haJ{_kil owatt.·

6. The station shall not use a troMm-itlint wave lentth eJlC6edint too m eters,

i . 71113 alation aha/I not use a transmitter durint the jlrllt 15 minutes of fMlCh bow,
Jocal standard time, whe.nevo the S~~tary 01 Commerce by notice in. writint aha/I
requiTe it to obeeroe a dWilJion 01 the time, pursuant to tM 1'welfth Retulation. 01 the act
of .tutust IS. 19lt.

8. Th.e President 01 the United Statu in time of wrJ7' or puhlic pera 07 ducuter ts
authorized by law to close the station and cause the removal therefrom of all radio appa­
ratus, 07 m alJ authori.ze th e use or control 01 tne station or appal'tJtus by any department
01 the Government u pon Just compensation to the oumers.

9. The Seudary of Com merce and Collector. 01 Cuatoma or other of1tcers 01 the
Gooernrnent. authorized by him may at all reasonable times ent-er upon the s ta tion- lor
the purpose of inspectint and may inspect any apparatus f07 radio oommunioouon: of
.uch station and the operation and operatore o/ such apparatuB.

10. The apparahu ahalL not be alwed or m.odijled in reepeet 01 any of the particu­
kJr. mentioned in tM l oUou,int Schedule except with the app1"Qval 01 a radio inapec-
tor, or other duly authorized officer ol the Govenwum.l. I~

•~0 gut" one " H th6 8latiOll. t.. .. ilh lD & ......ti<,Jai ...u.. of • laval or mill""T ltati"". oI.b........ Il.rlte OI1t .. ........u.lt...

One of the first amateur licenses issued shortly after they were required.
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The History of Ham Radio

- - part I

United States government.
We then projec t the general
acc um u la tion as far as
1927-19 28, after which time
some degree of order was
again established in the radio
indust rv. coverall.

In telli ng o ur story, it is
impossible to refrain making
pertinent insertions of
interest. There were many
occ u rrences duri ng those
early yea rs that stand o ut
vividly in memory and need
telling. Those beginning years
were mostly of pioneer ing
an d expl ori ng, bringing for th
many discoveries and inven­
tions in rapid order, in very
short periods of time.

1909
To begin with, let me set

the year 1909 as a reference.
Why 1909 ? We will become
aware of the reason as we
review the history in relating
the magic that is wireless.

And it sure was magic to
everyone in those days,
believe me! Let me take a
short glim pse into the past
history of wireless. There
were no laws on the books.
There were no rules or regula­
t ions perta ining to wireless.
T he general public was not
even aware that radio waves
existed. They had no inkli ng
of what was meant by co m­
munica ting without wires.
Pra c t ic a ll y nothing was
known about electricity. All
this was a mystery.

1888
In 188 8, just 89 years ago,

a German Scientist made a
discovery when he sensed

---

•

coincided with radio rules
and regulations, th e three Rs,
being fo rmulated by t he

" . .

..... ,

2•

........_...__..... ... : At', '0.2.E. G. Sehalkhausuer

t rad it io nal to lay most
emphasis on the years from
1910 and on. Th is period

SCHEQULE OF STATION AND APPARATUS

hen trying to get just
a glimpse of wireless
in a nutshell, it is

Location: SkJU, ;ebr;!!-::!' .: County. __. JOl;:l~Q;t

City OT town, :'~t~.~r.::li.:"G"__ ; Street, ..oad~ ; .'·0.

Nanu 01 OUl1W'J". _

E. T. CHAMBERLAIN,
ODmmUftoAlU' 01 X~vtlatloll.

" g.l'HO·Oll','al 00II, _ _ .__. ... _ _ . ._•.,,-"--;:_.

Nanu 01 natul 0 1' military .talWn, ifj "

Power : Transformer input, ."

to,lent th , fit - _

. ._.._.! _, _ ,. n~ horizontal: part,_~ . _

TM normal Hndint altd l'ecM/int UA:JVll Zentth 1IhalJ. be __ 200 m.eter. and"'"' . n.tIllil

au, .talion i.o~ to use the lollowint addiUonal WOt '6 lentth8, not uceedlnt lOO

t · 17fY ±f' ~ -- - - - tme erll. __ . 1ne.,.",-1I, ~ nttl ers.

Place, _ _ lev.~!__ Oh1o ~_.-- , Date, __ 'sy 5th . .191 6.

~6/... to -..-d I mo -_if u.. .-tiool t.. w1U:1.1D., p Nl.;".l ...... 0I. ....YDI. or mili'·- •••;.- .. to~ IlOO.... , -, -

history
w
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very long wavelengths, since
the shorter o nes were sti ll
undiscovered. By this time,
many ships at sea were in­
stalling transmitti ng and
re cei vin g equipment and
many shore and inland loca­
t io ns established com munica­
tion centers.

In 1901, Marconi and two
of his engi neer.. came across
the Atlantic to set up the ir
wire less eq uipmen t in
Halifax, Newfoundland. They
succeeded in receiving mes­
sages across the waters fro m a
station transmitt ing out of
Polduh, England. All this on

DEPARTMENT OF COMMERCE
BUR~U 01'" NAVIGATION

RADIO SERVICE

'nMfaIIowialr!oi.of ! , ,1._"'_ : wtllboo__ &D<I1i>rwu'doooi I. .......... ... _, 1
~..:I*:..II"'"- .... ::::::::a:: Jat ndlO----.. ottM.cr .... .,.. ..-......r..{I . I _ .

_ ' , ._~.~u _!bI.I::~_~M....~_~, 7~~~""=1IH .~:1 '~~~.,_ .~ ..~~TbI . ............. _ ,., .. , _ ~ .-._ of __".-._~_ ... 1_
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Addilioaal InI_tloIl , .._. •• • .• .•._ __ ._._ _. ...__.__

..~- _ ~- ..-~_ _ _ - ~_ _..__ _ - - _.__.

- - - _._.._ - -- -- - - - - -- ---_._--_.._-~----

IluiBHaD Wcht.mn~,__-5:"_ .... ~ '-'cth ( lnlm.~) __i2. _
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( 01_ I ' 1_.) C_ I C"'"-)

Name of ltAyal o. military tUtlOQ, If wUhlnlhe naolicallAi'- or Uu>1JI1lon ItIT .blcll a U_ " do.Inod. :lOD; ".__

II. rowee SUPPLY .
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PI_ <of birth . H.1llA1.dc:._ _ _ _ _

(Ql1 1o ,I
AM~_._ _ .5.u'::lini-_:J.e~.r.:.,k..... __._
au- of t1lee- ol _ .. ..;::r.uk&._._ or a-.-..,..........

LoaItiM cI otatior. : 8Iau!, ._. .... j . ..... rc "kA- ._ _;
Ot,. or TOWl'l , _.•_•.•-S.t.e.r.l .1ni-••_._._••••_._ _. ; flt~ ~ .•. j;.. ~.
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u_

190 1

1900
At the turn of the century,

the Englis h compa ny changed
its name to Marconi Wi reless
Telegraph Company, Ltd., to
be mo re in keeping with cur­
rent developments.

1899
In 1899, Marconi and hi..

assistants succeeded in
sending signals across the
English channel with their
crude equi pment. The main
bottleneck was their iron
fili ng co hcre r for detect ion of
signals. The use of ga le na,
silicon, or carborundu m was
not yet known for detecting
wireless signal... In this same
year, th e Marcon i wlrelcs..
Company o f America was
established.

th at there was somethi ng
present in the vici ni ty of an
electrical spark in a Lyden jar
discharge. This elementary
d iscovery made by Heinr ich
Hertz set th e stage for many
scientific invest iga tions. They
were carried on in universi ty
laboratories, sti mula ting re­
searc h in th e fie ld of electro­
magnetic waves.

1892
About this ti me, along

came Marconi from Italy. He
was born in the year 1874. At
the age of 18, while a fresh­
man at the Un iversit y of
Bologna, Marconi discovered
that an electric discharge
from a condenser could be
detected. Th is made pos..ible
t he t ransmissio n and rece p­
tion of signals over some
distance. Playing around and
experi menting for four years,
he fi nall y went to England,
where he demon..trated hi..
findings and equipment.

1897
With in a year, co mmerci al

interests became aware of the
possibilities in the application
and use of Marconi 's inven­
t ion and organized the Wi re­
less Telegraph and Signal
Company, Ltd., in England.

1896
In 189 6, Marconi o btained

a Brit ish patent for wireless
telegraph apparatus using
electricity. How utterly novel
and pr imit ive that description
sounds today. And that was
only eighty-one years ago!
(At that time I was 3 years
old, but do not reca ll the
incidcntt]
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1904 and 1906
This led to the develop­

ment of the use of vacuum
tubes in detecting wireless
sign als, where J. A. Fleming
in 1904 and Lee Deforest in
1906 made their contri bu­
t ions. While the sagas of the
sea kept the newspapers busy
and the public talking of the
great wonders of wireless and
its possibilit ies, what do you
suppose was gomg on amo ng
the younger scientists across
the country, especially in the
eastern part of our United
States? All of these intriguing
possibilit ies of rad io d id not
just belong to commercial
companies - by no means!

Here we digress a bit and
loo k into the back rooms and
wo od sheds a rou nd th e
country, ta king note of the
ent husiasm and th e influen ce
t hat wireless had produced
among the young. We need to
find out what was going on in
these areas, since th is part of
earl y wireless history is viral
in fo llowing the progress of
t he new discovery.

One sho uld call attention to
the cont ributions made at
th is time by Si r J. J. Thomp­
son, a British scient ist, who
had di scovered the electron,
enclosed in a vacuum tube. It
was a sequel to Edison's
invention of the light bulb.

1909
This br ings me to the year

1909, previously referred to.
While th e comm ercial
interests considered wi reless
in terms of the ir restr icted
doma in, we fi nd a group of
" wireless kids" in New Yor k,
no more t han ten in number,
all in their teens, gett ing
together and forming a Jun ior
Wireless Club on January 2,
1909. They were putting
together metal plates, wires,
and iron fil ings, making the ir
own coherers, winding coils
and other paraphemat la, and
succeeding in sending dots
and dashes according to the
Morse code, between the ir
homes, from block to block,
and even across miles. They
were listening in to what was
going on, hearing the mes-

-_..__...

invented and larger stat ions
were erected, in Europe,
America, and other count ries.

0 ,""""_~-la...Er=B aa ..J

"'"-.-----.".
0.-. =

•

---"'---------------~

application of this relatively
new phenomenon . Gradually,
better detecting devices were

;-=:==~~:"""1

The station of 9AHO.

""Q1 (': <:'t"':'-1. __ .I . 8tNo!1.

_____ ________ Btl'Mt. lJIr.nce, _---I~C__.

______ 1'::_:=====__ .e- '

--_._-_.•.__.._._.._--'--_.~....._ ..._..." .._-_._._..__._._"...

An apparatus description, one of the required parts ofgetting an early ham t icket.

INSTRUcnONS '1'0 IU.DIO IN"8PJCCTOB&
/

"--.d ....t tM.1ona in SrIplkak-. OIHIIQI' It.. .ppllainh II., II btl oHIf...

~ tIW m-' ........s, au oat tJ. foIlowiae :

.,......., -- - _ .__._--....------- - --- - - - -

1'll, inap«:tI:n'...m tbu. Nlain .. ml"J for bt. file.~ imrud the form 10 the Ooolmill:loner 01 If..'''a*Uon. 100 lI'hora the
-hon.Id ... .u.mt . 1IpeI.lW npart. beIoN ..... \be II-.U _ btl bl,.o5oU& OQ aD, -'*- ~. ......~

Ddt of I... rI•• , (If I 'I lld) • _

>-011.. l~ltoll .....,..r ..,rioq

]

1902
By 1902, a great deal of

inte rest was sho wn in the
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1911
So In 191 1, the en thu­

siasm on the part o f rad io
amateurs grew tremendously.
In the same year, the Junior

Interference occurred and
beca me objectiona ble for
" the big bo ys," So in the
followi ng year, 191 0, the
exis ting problems were
brought to the halls of Con­
gress. to find ways and means
to regulate wi rel ess co mmuni­
cation and define do mains.
True, the ether was free space
and belonged to everybody,
but the co mmerci als and their
in t erests sought to have
vested right in their use of
this "free" space. Thus, the
conflict ...

The confl ict was brought
to a head in the introduction
o f two bills, one in the Hou se
and one in the Senate. Hou se
bill #23495 and Senate bill
#7243 were int roduced. The
senato r st ro ngly in favor of
these bi lls was none other
than Chancy Depew of New
York, w h ic h was the
bailiwick where the inter­
lopers were o perati ng. The
contents of the bills were
strongly against any use of
the airways by anyone except
the commercials. The teen­
agers with their ho memade
eq uipment and their deter­
minat ion, organization. and
above all, their spirit, had
other ideas. They wrote a
letter to Chancy and tol d him
so. Here we note somet hing
which wi ll be of interest to all
of you. The boys of the
Junior Wireless Club had a
meeting. selected the ir repre­
sentat ives, and asked to have
a hearing in Washingto n.
Th e y com posed another
letter to Chancy Depew. were
granted a hearing, and on
April 28, 1910, were given
the privilege of present ing
their case. Bel ieve it or not•
these boys won their right to
go on experimenti ng as they
had done before . This Junior
Wireless Club had perfo rmed
like veterans in the halls of
Congress, and to them and
many ot hers went the free­
dom of the ether for many
years to come.
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sages floa ting arou nd between
ships and shore sta tio ns. This
was real fascina tion!

This article appeared in a New York City newspaper early in 1910. The boy in the picture is the
first president of the Junior Wireless Club, later renamed the Radio Club of America,
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Issued in January 191 7, this certificate was one of the first of the "a wards" that hams have
always displayed with pride on the walls of the shack.

As soon as radio became popular as a hobby, equipment began appearing on the market. Note
the flamboyant style o f the copy , typical of the period. This ad appeared in 1915,
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started. Enthusiasm ran high.
Wi reless wa s a new found
disco very and appealed to the
young as well as to the o ld.
Wireless could be used to
span grea t d istances and for
so many experiments. The
fascination of distant co m­
municatio n without wires was
gripping and overwhelming.

•
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was very little literature or
publ ished infor mation avail­
able. 11 d id not ta ke long for
these to appear. Soon small
companies issued store
catalogs offering everything
from lo ose couplers to
crystals and crystal holders,
headphones, and all sor ts of
gear to get the amateur

P....u .. d..ldtl4 ..d ...... _ ...' .. lb. prod~<11011 _
IU Ir ..III '. 0 1 Ii'. 10. ,b.. , ........ _ o r l. leJll-
a llbo~ 1 ,b 0 1 .1..... w. n,...d o~ . lIMn,
'<>"anl ~"t10U '0 ,b" "'.111"" .... 01 ,b. ~I.U.... ill

,bpi . ..II",,, .0 fo.", . " "nbro k . ...bol. nr "mol"" . III.Uono IIl1klna , be n.lo~. . ..t .... u d will olf" , o n•• 1I1l1l~ n ,pl'Ort o..d
.....I.un... I" any .... , """.101. In . n r ", Io n lltlH dlm."I1I .... thOI '''0 '' ......

THE RADIO APPARATUS CO.

~\\ ..~ y_ c..e W1.ao y_

W..... . W v.... W~... ~.

T n u D, O . AU ·· U' 00
... _ _ _ 10 -

_ ' ••_ T. .."' _V.. •, C..... ..<;0<_ .......
0 __._.

Th _"... ...,"_ N _ .. """'•" ,.."'" ..,0<, "_ ••tol>OO'O' ." 00.'
....., 01'" .,-_ ., ,, "'.'"'" . .........._ ,_ ,. ... -""
..... ,. ' .._ •• wi•••_ _

.""'" . . .., ....
_ ,. , C_..... J ' O""

"Radio Apparatus"

signal. "
At this t ime, a number of

wireless organizations blos­
somed. Notable among these
were 1) The Inst itute of
Radio Engineers, 2 ) The
Amer ican Ra d io Re lay
League, and 3) The National
Amateur Wireless Associa­
tion. Up to this time there

Wireless Oub changed its
name to The Radio Cl ub of
America, and remains so to
this da y . The members
became notables in wireless.
The club was held in ve ry
high esteem, especiall y after
their confrontation with Con­
gress and their display of
courage and dedicat ion for a
cause dear to their hearts and
right in principle.

By 1911, every wireless
company and operator on
ship and shore knew t hat
regulations were a necessity
to hold down interference in
radio co mmunicat ion. An
Act , dated June 24, 1910,
authorized by our Depart­
ment of Commerce, Bureau
of Navigat ion, became what
at that t ime was considered
the law of the land regard ing
radio transmission and recep­
t ion. Th is Act consisted of
four sections, all very genera l,
and was labeled An Act to
Require Apparatus and Oper­
ators for Radio Communica­
t ion on Certa in Ocean
Steamers.

1912
On July 23, 1912 (two

years later), and then only
pertaining to section one of
the four sect ions, the Act was
amend ed, spelli ng out some
specific details concerning
operators and ships at sea.
From then on, all trans­
mitting stations would have
to apply for a license to
operate. Th e law was not too
specific. It had loopholes, and
m a n y inland stati ons ,
e spec ially amateur radio
ent husia sts and experi­
menters, we nt about hoo king
up induction coils and going
on the air wit h call letters
assigned by themselves . For
instance, a "one inch " spark
coil was conside red to be
limi ted to no further than
eight or ten mil es, so d id not
fall within the law crossing
state border s! What a "primi­
tive" concept of wireless in
those days. The type of signal
coming fro m these amate ur
operated coils d id not con­
form to any known band­
width o r frequency stan­
dard. A signal was " just a
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In 1915, the Central Radio Association issued its Blue Book, a re ference text for early
amateurs. It included this explanation of why licenses were required.

WHAT A GOVERNMENT UCENS£ IS, AND HOW TO CET ONE
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1914
Hiram Percy

one individ ual
Maxin was
who could

come up with the right ideas
at the right time, and the
ARRL was hi s heritage , No

sooner had this ent husiasm
caught fire when World War I
broke out in Euro pe in 1914.

1917
The conflict went on for

several years and sure enough,
the United States became
involved in 1917. All radio
amateurs received notices to
dismantle thei r equi pme nt.
Many joined the services in
one capacity or other, many
into the Signal Corps where
their training and experience
as radio ope rators was greatly
appreciated by the govern­
ment.

To be continued.

Remember the Windom!

OH 43J60

...
lIFU TJ · . I..... )

Windom, as shown in Fig. 3.
The theory is that thi s is fed
at a 300 Ohm point with
twinlead, which can then be
transferred by a 4-1 balun to
75 Ohm coax , There is some
controversy abo ut this, but at
any rate the feedllnes should
come away from the antenna
at a right angl e for at least a
quarter wave length, and the
equipment should be well
grounded to prevent floating
rf in the stat ion. -

Jerrold Swank W8HXR
65 7 WilJahar Drive
Washington Courtho use

See Fig. 2. The feede r is # 14
wire, any length.

To reduce the chance of
getting rf in the station, the
method in Fig. 2(b) can be
used, with link coupli ng to an
external tuned circuit . Th is
antenna at the feedpolm has
an impedance of approxi­
mately 600 Ohms.

There has recentl y
emerged a similar appearing
off center fed antenna which
IS incorrectl y called a

this the world's simplest

five band antenna?

•
IS- -

be 125'8" , The distance of
the feeder from the center is
approximatel y 14% of the
antenna length, or about
17'6" . At this point there are
no standing waves on the feed­
line. By tapping the feeder up
on the plate tank until the
transmitter loads properl y,
yo u can tune for whatever
band you are operating in.

Fig. 1.

lIHf TI . , 7=: .1 / CU Tl A

T his ante nna was one of
t he mo st popul ar

antennas for amateur use, and
it deserves more attention
than it gets now, although it
was first designed in 1929. In
that year, two amateurs, John
Byrn e and Ed Brooke of Bell
Tel eph one La bo rato ries,
under the direction of Pro­
fessor W. L. Everitt of the
Depar tment of Electri cal
En gineer in g, Ohio State
Un ivers it y , ex perimented
with and perfected th is
ante nna. It was reported in
September, 1929, QST by
Loren G. Windom, and there-­
fore became known as the
Wi ndom antenna.

Its chief advantage is that
it may be used on all even
harmonics with a single wire
feed. Since amateur bands are
harmonically related, except
15 meters, it may be used
without change for an all
band antenna. By cutti ng it
for 80 meters, it can also be
used on 40, 20 and 10, with­
out changi ng the properl y
placed single wire feedline.

The length of the antenna
is dete rmi ned by the formula,
468/frequency in kHz. Thus,
for 3725 kHz the length will

Fig. 2(0). Ag. 2(b). F;g. 3.

"8



The History of Ham Radio

on October 1, 1919. Here it
shou ld be noted that an
attempt was made through
the introductio n of a bill,
known as HR 15159, re­
quested by the Secretary of
the Navy, to turn over all
radio control to the Navy
Department. This bill reo
ceived very strong opposi tion
from the amateur radio fra­
ternity and was defeated.

What were the regulations
which now governed the
radio amateur? All licenses
were cancelled as of April 1,
191 7. Rules an d regulations
had to be followed to go back
on the air. Amateurs knew
th a t the Department of
Com merce still had complete
ju ris dic tion with William
Red field , Secretary of Com­
merce, at the time. A publica­
tion issued by the Bureau of
Navigation, Radio Service,
dated August, 1919, entitled
"Radio Communication Law
of the United States," indi­
cated that no additional radio
regulations had been added to
those in effect as of the
beginning of hostilities. In
fact, no changes were made in
the rad io law during the in­
terim between the introduc­
t ion of the Act of June 24,
1910, and the ratification of
the Internat ional Conve ntion
of Commu nicat ions , finalized
and signed by Woodrow
Wil son , then President of the
United States, on July 8,
1913.

1919
Applications for amateur

radio operators and station
licenses soon had the fra­
ternity by the hundreds back
into the swing. The spark
coil, the rotary gap, and the
old receivers had to be
brought up from the base­
ment or down from the attic,
unpacked from storage bins,
and put back into service. As
soon as rest rict ions were
removed, activi ty started with
a vengeance. Radio shops
blossomed everywhe re. The
old wireless bug put every­
body to b uilding loose
couplers, vartometers, honey­
comb coils, simple detectors,
and a host of new devices.

1918
Although the amistice was

signed on November 11 ,
191 8, amateurs waited some
months before radio publica­
tions were again available.
The first postwar edit ion of
QST appeared in July, 1919,
and other period icals made
t he ir appearance, notably
Wireless Age and Radio Ama­
teur News. Restrict ions on
amateur transmission were
removed by the government

e1ared, amateurs still had to
wait almost a year before
permission was granted to
dust o ff the old equipment,
make repairs, catch up on the
many changes to be made due
to advancements in the art,
and become active again.

It is interesting to follow
the trend in activities among
amateurs during the lull, due
to the war. QST, the publica­
tion of the Amateur Radio
Relay Leagu e, continued to
appear every month un til
September, 1917. Then fol­
lowed increased governmen t
rest rictions, rathe r severe.
The edic t: " No radiat ion, no
gro u n d connections, no
capaci ty or inductance to
hoo k-up !" Amate urs were
told , " You may read radio
books, th ink radio thoughts,
and learn the Morse code,
until the call comes to join
up." Many amateurs enlisted
in the Signal Corps, the Navy,
or found employment with
the services.

- - part 1\

1917
During the hostilities o f

World War I, in which the
Uni ted States was involved
from April, 19 17, to Novem­
ber, 191 8, there were no arna­
teur activities on the air.
After the armistice was de-

Eric G. Shalkhauser W9CI
527 Spring Creek Road
Washington IL 6 J571

The transmitter of station "2PM': which produced the first
transcontinental signals.

Reprinted from ace Nevn. •
ptilliQltion of the Chicago Ar .
Chlipt.r of lhe aCWA .
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"2PM" operating position located at 808 West End Avenue in New York City.

Along came th e newly devel­
oped th ree element vacuum
tube . Here was the beginning
of the real revolution in
reception and transmission of
wireless signals. The VT-1 by
Western Electric gave the
amateurs their first chance to
analyze its possibili t ies. There
also were Morehead and
Marconi tubes available, but
they were very unstable as
receiving as well as trans­
mitting units. No two ali ke
would respond equally in a
circui t. We were all looking
for the adven t of larger and
more powerful vacuum tubes,
and anxious to replace the
old spark transmitter. The
amateurs knew that it was
possible to do away wi th the
noisy spark discharges with
their interference problems
due to wi de bandwidths, and
put a new kind of signal into
the ether using vacuum tubes.

At A RRL headquarters in
Hartford, Connecticut, where
QST origi nated and where
our newly appointed secre­
tary and editor, K. B. Warne r,
took over right after the war,
it was decided that the en tire
body of amateurs be o rgan­
ized into local and regional
clubs and associations. The
objectives were to foste r and
promote complete control of
all ham activities such as
relaying messages, establish
rela y routes across the
country, and keep abreast of
all governmental legisl ation
pertaining to amateur rad io
act ivi t ies.

K. B. Warner, the new
secretary, came from Cai ro,
Illinois. A very ac tive ama­
teur, he o perated under the
call 9 JT in 191 5, usi ng a 1/2
kW fi xed gap transmitter.

All amate ur radio stations
were supposed to be oper­
ating on the 200 meter as­
signed wavelength. Adherence
was no t too strictly enforced.
In fact, some stations were
operating well above 200
meters. A few, with special
permission, were well into the
375 meter range. So little was
known abou t radio propaga­
tion that the erroneous
assumption persisted, "the
longer the wavelength, the

greater th e distance waves
wou ld travel." August, 1920,
QST said, " For sho rt wave­
lengths (below 200 mete rs)
the signal strength is a func­
tio n of the wavelength, and it
may be said that the shorter
the wavelength, the weaker
the signal." How strangely
the ether waves behaved in
those day s'!

Everybody was sti ll using
interrupted CW, som e
straigh t, some quenched, with
the onl y noticeable difference
being in the pitch , the whine,
and th e characteristi c inter­
ruption of the dots and
dashes. Some found sat is fac­
t ion in a 500 cycle note , if a
500 cycle generator could be
found as th e prime source of
power. Interference created
bedlam in man y areas, espe­
cially before midnight, after
which most of the spark coil
operators quieted down and
went to bed, giving the high­
powered boys the ether. The
maximum power transformer
rat ing was one kW, usually a
Thordarson or Oapp-Estham
or equivalent rated at 25,000
volts secondary. The law was
specific: "A transmitting
wavelength not exceeding
200 meters and a trans former
input not exceedi ng one kilo­
watt," The ammete r hot wire

in the an tenna usually was
asked to register from 4 to 10
Amperes into an L or T type
an tenna con fi gurat ion . It had
to be designed and bu ilt to a
measured len gth, specifically
not over 100 meter s, to be
within the law. There were
pl enty of parallel wires, usual ­
ly at least four, to form a
ground network of copper
conducto rs (or buried copper
washboilers) for a counter­
porse.

The amateurs had a stand­
by pal, " The Old Man,"
deliverin g pertinent informa­
tion to all thro ugh articles in
QST. He kept all in good
humo r and within the
straightjacket o f operat ing
procedures. As an example of
what could be expected from
the OM, here is an excerpt
directed to th e editor from
June, 1919, QST under the
heading " Rotten Star ting":

" I am sending you a
specimen of a Wouff
Hong which came to
light ou t here when we
started to get our junk
out of cold sto rage.
Keep it in the editorial
sanctu m where you can
lay hands on it quick ly
in emergency. We will
be allowed to transmit
soon and then you will

need it. "
Who does not know the
Wouff Hong?

What most of the amateurs
surmised and expected was
just ahead. We read in
November, 1919 :

"There will come a
day when amateu rs will
not need to bother
their heads a bo ut
government or commer­
cial stations , but TH AT
DAY HAS AS YET
NOT ARRIVED. The
radio millenium has st ill
to come. We mean by
this that with our pres­
e n t form of crude
apparatus st ill in vogue,
and when we are using
quasi makeshifts , we
cannot expect that we
can tune our trans­
mitters down to with in
the hundredth fracti on
of a meter. Usually the
amateur wave is so
broad that it can be
picked up all over the
scale. As long as we
persist in sending o ut
such waves, we must
ex pect criticism from
the big sta tions with
which we interfere ."
The junking of the radio

spark gap was in the making.
To actuall y let go was an-
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1920
So it became necessary

that the amateurs gradually
develop the use of the
vacuum tube for the various
modes of CW transmission,
modulating via key and voice,
and for better receiving possl­
billties. With better sensitivi ty
and selectivity built into
receivers, our efforts were
now directed toward solving
the QSS Bugaboo! What is
QSS? The Q code gives no
defi nit ion. So - take a loo k
into th e May, 19 20, issue
QST, page 25. Well , si nce you
do not have a copy, this
" ne w" a bb reviat ion was
added to the list, adopted by
ARRL to fill a need . What
docs it stand for?

QSS? Do my signals
fade ?
QSS Your signals
fade.

Al th ough rarely used, this
abbreviat ion, even in th ese
days, makes sense.

Amateur radio was not out
of the woods regarding clear
sa il ing wi t hout period ic
attempts o n the part of th e
government to cu rb their
ac t ivi ties. The Poindexter
Bill , originating as docu ment
#165 th rou gh a letter from
the Secretary of the Navy,
was in th e hopper. It stood
facing the amateurs later on
as Po indexter Bil l 5-4038,
and did not bode good news
for the amateur.

The time loomed on the
radio horizon in 1920 to be
thinking about international
regulatory legislation to bring
radio communication the
world over under be tter con­
trol. A meeting of the Inter­
natio na l Communications

undamped wave makes
possible, to realize that
the problems of inter­
ference wou ld largely
vanish wi th the spark
gap. Let the amateu r
urge upon his Congress­
man or Senator that if
the govern ment wishes
to fu rthe r legislate
against rad io interfer­
ence, th en legislate out
of business th e damped
wave transmitter."
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"' .00
.~

W
17~

'.00
, ~

the man responsible fo r the
develop ment of th e three ele­
ment tube, in November,
191 9 ,

"The average rad io
ama teur knows enough
of the ext reme selec­
tivity which the pure
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Winger's RotarySparkGap
Complete •• abo¥e, S1 1.50

Chicago, III.

attrac tion about the old non­
si nk ro tary, noisy and ineffi­
cient as it was. So the Old
Guard had to fin all y succumb
also to the little bulbs that
had nothing in 'em.

This is what Dr. Lee De­
Forest had to say at t his t ime,
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The "latest " in ham equipment just before all amateur activity was banned during World War I.

other th ing. Some of the old­
timers in 1920 com plained
that th ere was no romance in
tube t ransmission - that it
has no individuality or tradi­
tional associa tions li ke the
old spark. There was always a
certain stalwart and hearty

"Mule Mobile " was used by the Signal Corps during World War I for carrying the not quite
portable transmitting equipment.
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from the President Hiram P.
Maxin, the Editor K. B.
Warner, the Chicago gang,
Paul God ley, M. B. West, R.
H. G. Mathews, and of
course, " The Old Man" him­
self, who gave a stirring
account of the "joyous" and
glorious" three days.

To be continued.
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Not to be outdone, and to
top off the year 1920, the
Midwes t A RRL Division
dec ided that S1. Lou is would
be the next place for a meet­
ing. The time, December 28
to 30, under th e sponsorship
of the St. Lou is Radio Cl ub.
Everybody of note in ama­
teur radio circles showed up,

An early QS L card, sent in 1917.

AdO,
De a r fri end ,

Hece~ve~ ur CAr d of t h e 15 . Ax ~orrv to
r 9V 1 nv neve r 1->r'f'1 Ri nc e that nundav ni te e Th~ ot:'1er.
Lh r d YJ g i ve u a mag , o r eome t.n ang , nont ::-~ffiem l)~·r . uv
b~en hrd I n De A ~01ne8 and 01"~, in the dav t ame ,

n v a t uner WI tli a fJll~er which I am so:o i ng to ,111n k ~n

hen mtlvbe I can hI' .more. It ....rka ok th llJ 'liav bu t the
Ilder must be s et a certain '.'H2.Y or the s i gs f~de .

.v wrke1 Y,T ~nd 9lrl.N .These t ':'10 r my L ong ea t 1 1 o tan c t:B.
"'at;lnns c~d copy rr.e .m the 1 ~y t lmp, bu t he clrlnt "-rk

..e on acco-mt of' ("HM. nx t t ll ;",~ I h I' U I ·...111 call 11 .
Dr frlf,m1 ,

J ohn c . k ees ,

Boston an d Phil adelphia, but
this one in Chicago was to be
of wider scope in qu ant ity
and qua lity to bri ng home to
all amateurs what we were up
against . The rep ort issued
from headquarters : " The
conventio n out-conventioned
anything yet pull ed off in
amateur radio."

Convention in Berne, Switzer­
land, was on the agenda. The
radio amate urs had to have
pro mi nent representa t ion.
Intensive efforts were made
to protect the rights an d
privileges belonging to the
amateur. Charles H. Ste ward,
mem ber of the ARRL Board,
was ap pointed legal counselor
to speak for the amate ur in
these matte rs. In o rder to
cemen t mo re firmly the ties
that bind , amateu rs decided
that in numbe rs and in get­
toge thers the re is st rength,
and muc h co uld be accom­
plished via th is route. The
th inking ce ntere d on having
regio nal conventions, ty pical
gatheri ngs to meet each other
personally, to set out pro­
gram meet ings, and to air
mutual problems.

One of the early conven­
tions took place in Chicago,
sponsored by the Central
Division Managers of ARR L.
Held September 2 to 4 at the
Edgewater Beach Hotel, the re
were about fo ur hu ndred in
attendance. There had been
si milar conventions held in

TS-l MICROMINIATURE ENCODER-DECODER
o Available in all EtA standard tones 67.0Hz-203.5 Hz
o Microminiature in size, 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6-16vde, unregulated, at 3- 9ma.
o Decode sensitivity better than 10mvRMS, bandwidth, ±2Hz m ax, limited
o Lowdistortion adjustable sinewave output
o Frequency accuracy, ±25 Hz, frequency

stability ± l Hz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally imm une to RF

Wired and tested, complete with
K-l e lement

$59.95
K-l field replaceable, plug-in, frequency
determining elements

§3.20 each
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•
A display of early amateur radio memorabilia now at the Pioneer Village Museum in Minden
NE.

A mateur radio conven­
tions and regional get­

togethers back in the begin­
rung 19205 were real festivi­
ties . The spirit which prevail ed
d id so im bue all who
atte nded that a broad ne w
enthusiasm was bo rn and
dominated throughout ama­
teur radio land in America.

Reference was made in our
last insta llment to the 1920
grand finale convention in St.
Lou is. To prove that all the
big-wigs, as well as hundreds
of the hoi -polloi, were
presen t, here is reproduced
that conventi on's " Pro­
gramme of Events,"

Should any reader who
was present have any recol ­
lections or recognize any of
th e " stalwarts" mentioned, I
most assuredly would be
willing to swap a few ya rns.

It would be to the everlast­
ing gl ory of the proverbial

The History of Ham Radio
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Old Man should any of the
sparks of recording effort be
transplanted into the pages of
amateur history in the futu re.
Probably nothing would sur­
pass the account written in
QST, February, 1921, pages 9
to 23.

For now, my notebook
contai ns the fo ll owing ac­
count of The American Radio
Relay League Convention, as
originally written and re­
corded in January, 1921:

"The Midwest Divisi on of
the American Radio Re lay
League held its convention in
St. Louis MO, December 28,
29, and 30, 1920. Represen­
tatives fro m all sections of
t he cou ntry were there,
including all of the nine radio
districts in the country. Never
before in th e history of the
League has such a successful
meeting in the interest of
radio taken place. For three
days, old and young met, in
most cases for the first time,
although they had known
each other for years.

" Hi ram Percy Maxim,
we ll-known scientist and
inventor, and Presi dent of the
League, opened the conven­
tion with an address. Mr.
Stewart, our representative in
Washington, outlined the
legislative situation, pointing
out how the Poin dexter Bill
recen t ly int rod uced In
Congress is th reatening the
existence of amateur radio
operators and experimenters.
A committee was appointed
to draw up defin ite reso lu­
tions to be sent to Washing­
ton pro testing agai nst the
passage of the bil l. Mr.
Warner, Secretary and Editor
of QST, gave a resume' of our
growth fro m its inception
only a few years prior to the
war up to the present time.
He sta ted that membership of
over 50,000 has placed the
organization in a position
where it ranks as one of the
largest in th e cou ntry.

"The technical meet ing
was held on the 29th. Among
the speakers were Mr. B. West
gAEZ, naval rad io aide and
aut hor ity on spark dis­
chargers; Mr. Paul R. Godley,
chief designing engineer for

A selection of early vacuum tubes - a far cry from the ultra-miniature transistors and ICs of
today.

Public relations were as important in the early days o f amateur radio as they are today . In
1922, a group from the Radio Club of America set up and manned this booth at a radio show in
Grand Central Palace in New York City.
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The "Ideal" amateur station in 1920, consisting of one transmitter and two receivers. One
receiver uses an electrolytic detector and telephone set. The transmitter utilizes a mercury
interrupter and an open core transformer.

the Radio Corporation of
America ; and Mr. R. H. G.
Mathews, ninth district super­
intendent of the League.
Topics discussed were in
connection with apparatus
used in amateur radio sta­
ti ons. Since all amateur
stations in the country are
restricted by law to operate
on a wavele ngth not exceed­
ing two hu ndred meters and

an input not exceeding one
kilowatt, it is essent ial that all
energy put into a set be used
t o best advantage. Thc
maximum efficiency can be
obta ined only when appara­
tus is designed accuatelv and
with special attentio n to
details. The realm of radio is
st ill wide o pen to improve­
men ts with new discoveries
continually being made.

" Perhaps of greatest Inter­
est was the sho rt bu t spell­
bind ing address given by Mr.
Haddaway, a young man
seventeen years old. This lad
came from a poor family. As
a high school freshman, he
had to use his spare time to
support the family. He gave
us a descri ptio n of how he
made th e 'moonshine bulb.'
Despite various handicaps, he

had built a complete and
effecti ve amateur radio sta­
tion, located in a tiny closet
in back of his mother 's
ki tchen. How did he go about
accomplishing an 'impossible
feat'? Every piece of equip­
ment, includi ng the individual
components, were meticu­
lously fabricated out of
any t hi ng and everythi ng
imaginable. Even the head­
phones and tiny vacuum
tu bes were homemade. He
had located a wholesale dru g
fi rm discard ing waste material
and there found scraps of
glass tubing, and bits of
tungsten filaments from old
lamps. With such parts, he
made his vacu um tu bes. He
had built his own mercury
pump to evacuate the tu bes.
He found the mercury from
broken thermometers . His
headphones were ingeniously
fabricated fro m bits of wood,
metal, and wire, but they
performed beautifully . Every­
th ing else _in his station,
which was visited during the
day, was very cleverly made
and assembled. And his only
financial expenditure was a
25 cent pair of combination
pliers. I have met no one in
my lifetime who has dis­
played such a passionate
purpose to succeed.

"The climax of the con­
vention was the radio ban­
quet. To our knowledge, it
was the first of its kind ever
given in the history of the
League. The spirit was there
all right! What the St. Lo uis
radio club did not think of
was not worth cons idering.
Even the menu savored of
sparks and ozone, none of it,
however, being charged to
very high vol tage. Mr .
Chandler of 8NG fame, Mr.
B. West, and the President, H.
P. Maxim, gave short ad­
dresses. Bill Wood of St.
Lou is club acted as toast­
master. To him as well as to
the entire club is due the
credit for the overwhelming
success of the convention .

"The keynote of the meet­
ings seemed to be More Unity
and More Coop eration
between the various clubs and
o rganization as a whole, in
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order to be able to stand
behind any move which the
League attempts to under­
take. Every city in the
cou n try should have an
organized radio club affiliated
with the League.

" The ARRL was organized
with the intention of relayi ng
messages from city to city,
sta te to state, and ultimately
fro m co untry to country.
Messages accepted for trans­
mission are not charged for.
Amate ur radio operators do
th is as a service for the com-

munity and for mutual bene­
fit because they have an inter­
est in the development of
rad io as a ready means of
communication. The stations
a re p rivate ly owned and
o pe rated, in ma ny cases
entailing an ex penditure of
hund reds o f dollars. To be
able to comm unicate with
othe rs hund reds of miles
away amply compensates the
amateur for erecti ng a sta­
t ion. It affo rds one o f the
most fascinat ing and at th e
same t ime educational fields

of research to most any per­
son interested in science.

" Radio is ind ispensable in
many of our present day
deve lo p me nts . Steamships
and airp lanes are lost if they
have to do withou t th e ser­
vices of wireless. On rail road
t rains and auto mobiles, its
appl ication will eventua lly
revolutionize mo dern busl ­
ness practices, just as the tele­
graph and the telephone have
done. But to attem pt to ma ke
far-reaching pred ictions, not
even the most farsighted

radio engineer can co me
anywhere wi thin the actual
facts which will be known ten
years fro m now. (Remember
tha t th is was written in
19 21. ) Too little is under­
stood of th is greatest of all
discoveries. That we will be
able to talk d irectl y with our
fr iend riding in hi s car in
another part of th e cou ntry
seems to be a dream still to
be realized ." (End of 19 21
wri tten and recorded rnes­
sage.)

To be continued.

Wattmeter

The Oily Resistor

- - how to put 20 W
into a I W resistor

George Hovorka WAI PDY
John Hovorka, Jr.
674 Brush Hi1/ Road
Mil ton MA 02186

stage and driver stages with a
plastic alignment tool, until
you have the maxim um indi ­
cation on th e YOM.

With this setup, you can
peak your t ransmitter for
ma ximum ou t p u t both
si mply and lnexpen slvely.e

Pal'll List

PL-259 connector
18" length of AG·58 coaxia l cab le
, W 50 Ohm composition rests tcr
1N34A or equivalent germanium

sma ll signal diode
.005 d isc ceram ic capacitor
Hookup w ire
Baby f ood jar
SAE 30 motor oi l
VOM
Epoxy

'"'",.

the YOM to the wire which
runs out from the diode. Co n­
nect th e negative line from
the YOM to the braid of the
coax ial cable or to the chassis
of the radio. Place the tran s-­
mitter on a frequency whic h
falls in the m iddle of the
freque nc ies which are used
(1 46.52 MHz) . Tweak the
capacitors in the fina l out put

•

Fig. 1. Wiring diagram.

motor oil, such as SAE 30 or
40. Close th e jar top tightly.
Then con nect a PL-259 con­
nector to the end of the piece
of coaxial cab le.

To use your dummy load­
rf indicator, co nnect the
PL-259 to the back of the
rad io. Put your YOM o n the
plus 10 volt de scale, and
co nnect the positive lead of

O ften after an FM rig
becomes a few years

old, it is desirable to retweak
the final ou tput stage. But if
you don't have a du mmy load
and an inli ne wattmeter,
this job can be a proble m.
Here is a simple device to
tune up your two meter
transceiver for maximu m
power output. It is both a
dummy load and an rf indica­
tor, and can be built for less
than a dollar. It can be used
for FM rigs up and into the
20 Watt output class.

The usual problem with
constructing a du mmy load is
finding a resistor which will
handle enough Watts and also
remai n relatively nonreactive
at 146 MHz. In our design,
this problem is solved by
using a 50 Ohm, one Watt
com position resistor, and
immersing it in a small jar of
oil. We can run 18 Watts into
this setup fo r a few minutes
wi thout t he oi l even getti ng
warm. I have used this
method successfu lly to tune
up my Regency HR2 B and
my TR-22. The diode and t he
capacitor serve as an rf indica­
tor.

This devi ce is construc ted
by wiring the diode, capaci­
tor, and resistor together as
shown in the wiring diagram.
Then th is assembly is wi red
to the leads of a piece of
RG-58 coaxial cable. Run a
separate piece of hookup wire
out fro m the diode and then
punch a hole in t he top of a
baby food jar. Slip the
assembly through, and seal
t he hole with epoxy. Then fill
the jar with a high viscosity
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Ham Radio

The History of

Eric Shalkhauser W9CI
521 Spring Creek Road
Washington lL 61511

D uring 1921, fo r sending
their signals, amateurs

were st il l thi nking in terms of
spark transmitters. The vac­
uum tube, as a simple t hree­
element detector, was being
advertised prominently and il­
lustrated profusely in all the
wireless literature. Not un til
the VT-l, 201, 202 and other
tubes came along cou ld much
conversion from spark trans­
mitters ta ke place. It was well
into the 1921-1922 period
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tha t this happe ned with the
realizat ion that wavelengths
below 200 meters were of
considerably more advantage
for OX and better tun ing
characteristi cs than at 200
meters and above.

While in the Signal Corps
Offi cer's Training Camp in
College Park MD in 191 8, I
saw and opera ted the first
three-tube transmitter. It was
si milar in appearance to th e
first th ree-tube DeFo rest set
which was extensively adve r­
t ised in radio periodicals in
1921. It came equi pped with
Western Electric VT-, tubes.

Construction articles ap-

peared mon thly in the 1920
and 1921 magazines. These
were simple circui t d iagrams
sho wi ng application. The Fes­
senden , Marconi, the Telc­
funcen , the Co lpitts and
many others were displayed.
The radio amateur was do ing
a lot of experi ment ing
in adapting this new device to
all sorts of circuit layouts
toward improving receptio n
and t ransmission o f signals.

Amateurs and commercial
interests devised all sorts of
receiving circuit combinations
under such names as the neu­
trodyne, the amplidyne, the
Roberts, th e Cockaday, etc.

Peoria Radio Sales Co., 1923-1924.

One must remember that
radio broadcasting had its real
beginning in earnest right
after World War I, and the
general public became all
agog over this new mysterious
phenomenon entering their
homes. Hearing strange voices
and music out of nowhere ...
through earphones .. . with­
out wires ... It was unbeliev­
able!

From no w on the ham was
no longer alone with his dots
and dashes in his little cubi­
cle, carrying on his own
brand of mysterious private
conversation.

Serious consideration was
being given by the amateurs
to the possibility of making
improvements in signal recep­
tion by addi ng several stages
of tube amplification to the
de tecto r. The single crystal
detecto r an d the old co herer
coul d now be permanently
rep lac ed and abandoned.
Those weak and often inaudi­
ble signals could now be
picked ou t with case and at a
greater distance. And so, with
the discovery of the regenera­
tive circuit by Major Arm­
strong, t he vacuum tube
started to oscillate and gave
signals a thousand fold boost
in stre ngth.

The vacuum tubes were
not qu ite ready for trans'
mission purposes. Their lack
of rugged ness, their size, their
cost and their scarci ty held
back adaptation by the ama­
teur fraternity of tubes for
strong CW signal generators.
After the war, and even into
1922, amateurs who had
served Uncle Sam were still
o perating their spark trans­
mitte rs.

Many of us were famil iar
with either the Army Signal
Corps or the Navy gear. They
all looked and operated alike.
In the beginning of wireless
adaptation to the armed ser­
vices, very little innovation
could be expected for field
combat purposes. The
quenched gap transmitter
stood out as a most reliable
uni t . To the ham this was
proven equipment. True, it
o perated in many instances
from a 500 cycle source of



the primary received a burst
of electromagnetic energy.
This in turn sent a damped
wave signal out into the ether
by way of the antenna config­
uration. A hot wire ammeter
in series with the antenna to
ground connection indicated
the amount of current being
emmitted. A fuse block in the
main power line provided
protection against overloads.

A lt ho ug h t he circui t
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brass or copper ri bbon . This
was known as the osci ll ation
transfo rmer. Every time the
key in the low voltage pri­
mary circuit was closed, the
charged condenser let loose
for the shortest fraction of a
second, in rapid fire, and dis­
charged across the spark gap,
On discharge, the energy
surged around the helical coil,
and , in turn, the secondary
co il inductivel y coupled to
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punctured unexpectedly!
The high pote ntial was

quite dangerous around the
place. It was important that
the condenser box be sur­
rounded by a protective wall
and openly marked : DAN·
GER - HIGH VOLTAGE ­
KEEP YOUR DISTANCEt

The discharge gap in the
circuit is in series with the
primary spiral ind uctance,
usually made of flat-wound

power, but it was regarded as
a dependable unit to cover
fairly long distances and was
used by commercial com­
panies in the field. It was
semlportable when loaded on
a horse, a mule, or two­
wheeled carl.

The returning amateur was
trained in the use of such
transmitting equ ipment and
took a fancy to the unit. He
was very familiar wit h its
perfor mance, knew how to
operate it, and had practical
knowledge of its capabili ties
and application. During his
period of service he was al­
ways thinking in terms of
adapting it to his own use if
and when he got back home.
The one and only drawback
was the 500 cycle power in­
put. Replacing the quenched
gap in the circuit proved a
minor drawback.

When we examine the
spark gap circu it used in all
stations as illustrated and de­
scribed in the literature of the
early 1920s, it can be said
that it was really quite simple
and direct, and not difficult
to understand in operation
and performance.

The "spark-gap-ham" pre­
ferred to build his own con­
denser. He would use glass
plates, mostly 8" x 10 " in
size, obtai ned from a photog­
rapher who was ready to
discard them. (Exposures
were made on glass plates "in
them olden days." ) These
were covered, both sides,
with tin or aluminum foil or
other thin metal sheets. To­
bacco pouches were often
sources of foil. Enough plates
were coa ted so that the as­
sembled condenser gave a
value of .01-.012 uFo To
make sure that the unit cou ld
withstand potential surges as
hi gh as 25,000 vol ts, four of
these sections were connected
in series-parallel, making the
capacitance still the correct
value, approximately 0.01
u]". The whole thing was im­
mersed in oil. Not to do so
caused corona discharges a­
round the edges. Being well
soaked made them stand up
much better under the high
potentials. Eve n then they
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tion on the subject. Mr. B.
We s t ex-8 KEZ discussed
spark dischargers at the St.
Lou is convention in 1920. In
the course of his presenta­
t ion, he was interrupted
repeatedly by well-meaning
liste ners in the audience, as
they confused the issue by
introducing the "damping
factor" and then wondering
what was meant by naptertan.
Th e conf usion usua lly
brough t down the house, and
t he heated discussio n ended
in a dra w. Not even welt­
m e aning int ellectual cow­
hands from the western
ranches knew what to make
of th e se arguments an d
decided to leave well eno ugh
alone when they got back to
their radio shacks.

So decremen t , damping
factor, impulse exci tation,
and increment - all these
factors - were eventually
solved the usual "over-the­
e ther-waves-rcportlng" way ~
experimentally - trial and
error methods prevailing. It
was understood tha t a low
resistance (the lower the
better ) in the secondary
discharge circuit gave a low
decre ment and allowed the
energy to osci llate freely with
conseq uent low heat loss. We
seldom worried about im­
pulse excitati on any more.

Our problems were put
away for a wh il e un ti l the
next convention came along.
Th is was to be the First Na­
tional American Radio Relay
League super meeting at the
Edgewater Beach Hotel in
Chicago, to be reviewed in
the next chapter.

We go back to our mid­
night operating hours when
all is quiet and serene about
the house. The ham does not
want disturbances to interfe re
with his concentration on
distant eeoc from some fa r­
off place. Besides, when the
key is closed, the spark noise
could distu rb the neighbors,
and any intruders into th e
privacy o f the shack would be
overcome by the ozo ne that
often per meated the atmos­
phe re. QR X till we meet later
on when fu lly recovered in
fres h air environment. •

withstood the constan t arcing
in an o pen oxygen atmos­
phere. Of considerable help
was an enclosed gap, suffi­
ciently airtight to exclude
oxygen to t he exte nt
possible.

Much ex peri menting wi th
the number of studs on the
rotor and the speed of the
motor im proved the effi­
ciency of the system. An
1800 rpm synchronous motor
and a wheel wi th twelve well­
designed studs, made of ma­
terial that could with stand
pitting, usually provided the
right kind of pitch and whine
to satisfy the critical ham in
his quest to ex cel on the air.

By th e characte ristic fre­
quency over the air, most
ham stat ions were recogn ized
witho ut the usual QTH re­
port. "I know the sound of
his spark" was a common
remark among ha ms.

After a station had its me­
chanical pro blems fairly well
under control, t he problem of
decrement of the signal emit­
ted received considerable at­
ten tion. Specifica tions from
the bureau in Washington
decreed that the decrement
cou ld not, or should not, be
higher than 0.2 when th e
energy was transferred to the
antenna. Otherwise the signal
emitted woul d be unduly
broad with accompanyi ng in­
creased int erference du e to
high dampi ng.

What was this decrement
all about? The subjec t was
discussed at great lengths. It
too k fron t and cen te r atten­
t ion and was good for an
argu ment anywhere, anytime.
Decrement and how to meet
its requirements waxed hot
and furious from many po­
diums at conventions. Today
you never hear the subject
ment ioned any more.

De creme nt, logarith mic
decrement: Nobody knew
very much abou t the subjec t,
even though the Depart ment
of Commerce issued their
well known Bureau of Stan­
dards book ent itle d Radio In­
struments and Measurements
#74, on March 23 , 19 18 . Th is
gave tec hnicia ns and engi­
neers an in-dep th docu menta-
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Contrast this law to
that of Canada where
the limit is placed at 50
meters. As a Canadian
amateur recently re­
marked, with this short
wave we may consider
ourselves fortunate in­
deed to cover the ex tra­
ordinary distance of
one mile. As for demo­
cratic England , the
woul d-be amateur is
simply out of luck, for
no license or permission
is at present even
ob tainable under any
condition. From the
fo re go in g, we may
therefore deduce the
ti m ely moral: Keep
your transmitter on the
lawful side of 200
meters."

Com plete Parts -t-Tube Set

The amateurs up to now
had really not discovered the
potentially great advantage of
the shorter wavelengths.

The rotary gap caused
havoc on many occasions,
since the studs had a tenden­
cy to become pitted after a
short time o f operation un less
const ructed of stu ff that
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•••••••- ~•.. •
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Co mplete Parts 2-Tube Set

looked quite sim ple, we ama­
teurs had o ther problems to
contend with in meeting the
200 meter (or less) wave­
len gth requirements. The con­
denser design value had to
stay within the above stated
u F limits. I will not attempt
to delve into the mathemati·
cal equations to prove the
point. Remember that we had
a wrong concept of wave­
length versus d istance in
those days.

So me amateurs were In a
position to obtain 500 cycle
power generators. Man y sig­
nals could be heard on the air
usi ng suc h units. The signal
coming from a 500 cycle
source had a disti nct tone
quali ty. It was music to many
an ear.

By way of interest, here is
a statement which appeared
in Radio Amateur News in
1920:

" Surely the US gov­
ernment is not lmpos­
ing upon the American
amateur when he limits
the operating wave­
length of your trans­
mitter to 200 mete rs.

'11M t_ R....... c u.... h. ... ... -1< '\ll,;I<lmo 1 » :. -d' .1>.0 ""'...
I>o.il,"""" f,,<llcw' ..I«""!f "__ q .hty .....- .,l1.",J B 1..... n.. ,"b< ' I'....
...._ ..,..1 .. lit< o<d,.... lhmo_r.bt led lit< 1_ ""'1 pual>-puJl p1,~<", .
I .....01_ <quI.! ...... ..-d,..n ~••_'" "",do, II,. b<~ ', 1>.0,1, • Rubr,"' ''' • "" .....,_
_ ,,( "'" .......... ' • •04, _ ••
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months in advance to insure
success. Everyone connected
with the preparat ions hoped
th a t t his fir st nat ional
mee ti ng would find at­
tendance coming from the far
reaches of the Sta tes and
Dominion, representing all
districts.

T he midwest location
proved to be a most stragetic
and advantageous choice. The
Edgewater Beach Hotel was
at the far north edge of
Chicago, away from heavy
traffic, with R.H_G. Mathews'
9ZN station located just to
the no rth on the lake shore,
spu rting two tall station
towers, a multiwi re antenna,
and up-to-date eq ui pment in
his spacious shack. All agreed
that th is was an ideal spot to
congregate.

The convention committee
had booked a large arena, the
Chicago Broadway Armory,
located withi n walking dis­
tance of th e hotel. Abo ut
fif t y ma n ufacturers and
dealers in ham radio gear of
all description displayed and
demonstrated their products.
For the first time, amateurs
had an opportunity to talk
shop with those people who
had kept amateur radio alive
through th ei r advert ising in
QST, Radio Amateur News,
Wireless Age, catalogues , and
othe r li terature. Th is was a
ham's paradise!

T he conventio n hall,
where al l the sessions took
place, was a beehive of
activity. There was no letu p
in maki ng personal contacts,
exchangi ng QSLs, and dis­
cussing many subjects slated
on the agenda.

The First Day
T he ARRL President,

Hira m Percy Maxim, ad­
dressed the members with an
inspiring talk concerni ng the
aims and accomplishments
which amateur radio had
achieved in the relatively few
years of the ARRL's orga ni­
zation. In his introductory
rema rks, the founder of the
League had the follo wi ng to
say:

"As we meet and ope n th is
great convention, it is indeed

teurs were on the verge of
man y new developments.
Major Armstrong had an­
nourced his "single" signal
regenerative and then his
superregencrative receiver de­
signs. There were new circuits
to be tested in the transmitter
field, incl uding the Co lpitts,
the Meissner, the Hartley, and
the Heising, amo ng o thers.

Amateurs wanted to be
informed . They found them­
selves in new technical sur­
rocnoings. So, for the first
t ime, ci tizens of the United
States a n d Ca nada, all
interested in privately-owned
and operated radio com­
munication, decided to come
together from far and near to
a big first national con­
vent ion.

The first gathe ring of the
clan took pl ace from August
30 to Se pte mber 3, 1921, at
the Edgewater Beach Hotel,
located on the shore of Lake
Michigan in Illino is. History
relates that, following the
success achieved at this first
national convent ion, it was
ordained that two succeeding
ARRL nat ional conventions
were also to be held at the
Edgewater Beach Hotel in
Chicago at t wo year intervals
- September 11 to 15, 1923,
and August 18 to 23, 1925_

There was no telling what
impact these get-togethers
would have on the future
destiny of amate ur radio.
Great effort and meticulous
preparations were made for,..

-- part V

ARRL Board of Directors
proposed a national conven­
t ion.

In these early years after
World War I, there was so
much newness in everything
con nected with wireless, and
there were so many original
and worthwhil e ideas to be
aired, that no mere Morse
code contact was sufficie nt.
Voice communication had
not as yet entered our ama­
teur wireless channels. Ama-
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T he first amateur radio
get-together of any size

was the 51. Louis Midwest
Conventi on in December of
1920, sho rt ly after ou r li­
censes became available in
191 9. No sooner had the
enthusiasm at the 51. Lo uis
gathering died down, than the

Reprinted from acc News, II
publicat ion o f t he Chicego Area
Cha pt er of t he aCWA .
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a hi storic eve nt ... In years
to come, muc h will be said
about what we do here at this
first convention. We are strik­
ing out into the un known,
and even the smaller actio ns
whi ch we take here durin g
the next few days will weigh
heavily in the fu ture, for they
will establ ish precedents and
standards Let us not for­
get that we are pioneers,
blazing a way man y are to
follow. OUf responsibili ty is
great, and we must so regard
it. It is one thing to repeat
what has already bee n done,
but it is anot her altogether
diffe rent thing to do what has
never been done before. Wh at
you see before you here to­
day has never happened in
the affairs of man. Not on ly
is it a great pioneer effo rt in
rad io history. but it is a great
pioneer effort in political
history . We American and
Canadian cit izens assembled
i n th is room represent
pion eers in the deve lopment
o f somet hing totally revolu­
tionary in the art of com­
munication. The like of what
we are doing and proposing

had never crossed the brai n of
man a short ten years ago. We
already have a privately­
owned, absolutely free con­
tinentwide means o f instan­
taneous co mmunicat ion and
no man may say we sha ll not
make it wo rl d wide." (What
prophetic statements emerged
from this gathe ring of dedi­
cate d and enthusi ast ic men l]

" It Is no small di stinc­
t ion," our Pres ident went on
to say , " to be one of tho se
who make history."

Ge neral and Tech nical
Sessions

T here would be no point
in list ing the names of the
high and low no ta bles in
atte ndance . They were all
present. The pro gram com­
mittee had to pics scheduled
for discussion pertainin g to
clu b o rga n ization, inter­
ference control, observations
of laws, legislative matters,
message handling, an d man y
technical subjects .

Charl e s H . Ste wa r d ,
member of the ARRL legis la­
t ive committee, reviewed
pending legislat ion, a matter

which required constan t at·
tent ion. Seven bills under de-

bate in Congress at that par­
t icular time related to sub-
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jects concerning radio con­
trol , radio regulat ion, an d en­
fo rce me n t. O b ser vatio ns
made at this meet ing were
that : " If just t wo of these
bills go through in th eir pres­
ent fo rm , th e wave lengt hs,
power, and decremen t a re
then subject to control of t he
Commission, and they keep
us c ham ping around from one
wavelengt h to anot he r, in­
creasing and decreasing t he
power availa ble fo r ama teu rs.
Constant vi gilan ce is of vital
importance to insure the ama­
teur 's place in t he radio spec­
trum."

Pro ba bly t he topic which
drew to p attention during the
conve nt ion, and which was
subject to heighten ed debate,
proved to be th e controversial
question of power factor in
ha m transmitter circuits. As
one repo rter re marked after­
ward , "Without a doubt, this
deba te was th e main attrac­
tion at the convention."

The re were staunch su p­
porters of the two mai n par­
tici pa nts in the discussion,
and it did no t ta ke long be­
fore sides wer e chosen . At the
outset, Ellery W. Stone fro m
the wes t a nd W. B. West
8AEZ were t he antagonists in
this struggle for de fin it ion
and thorough ness of detail
for presen tation of facts.

Said Mr. Stone: " Power
factor is unity in any ac
ci rcuit in which inductive a nd
capacitive reactances cancel."

Said Mr. West [ignoring
inductance and capacitance):
" I confi ne my views in t he
matte r to th e relation o f real
Watts to appa rent Watts. "

This confro ntat ion went
on for hours. with other par­
ticipants jo ining, until all
agreed that it appea red that
t he confusion lay in t he defi­
ni tion of power factor. There

was n o common under­
standing reached by the two
part ies. So it was decided, on
th e spot, to submit t he qu es­
t ion to t he radio sec t ion of
the Bureau of Standa rds,
Washington, D.C. The state­
men t s u b mitted to t he
Bureau read as follows:

" For information of
Na t io nal Convention of
ARRL, please wire our ex­
pen se imm ediately : In a
freely osci ll a ting radio circuit,
a nd in a fo rced osci llat ing
circuit t uned to resonan ce
wi t h the impressed fre­
quency, if the inductive and
capacitive react ances are
equal in magnit ude and op­
posi te in sense, is th e power
factor unity ? One side con­
tends t hat, accord ing to pr es­
e n t a lte rna ting curre nt
theory. the power factor is
unity, and reactances are
equal and opposite. Other
side contends that resonance
is that con dit ion in ci rcuit

which causes power factor to
automatically assume that
degree necessary for t he com­
plete d issipation of the power
applied to the ci rcuit."

Within hours after th e tele­
gram was forwarded to t he
Bureau, the reply came back
.. _ with the answer which, in
essence, left both sides very
much up in t he a ir. Sup­
porters of both Mr. West a nd

Mr. Ston e hailed t he out come
of the repl y as complete vin­
d ication of th eir respective
sides. Even a committee
thereupon appointed to
review the entire discussion
finally ended up by stating
that t hey are not reasoning
from the same pre mise. Most
of those in attendance finally
conclu ded by t hese vague de­
cisions t hat anot her subject
could be more pro ductive a nd
down to earth and headed for
other meetings.

Of great interest to ama-
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1M t21 ~ ..n, bette.- u.... aId
.PPM" from • dirooetcom~ of 1"­
...din"" b«:o_ of u.. eli",iIl.tlolt of tlIa
~ cond ud aIoo 1Meoo_ of u..
IJ"'Mte....rTJi billt,. of thie ....TII •

Th. 200 mete u 10 uHd ordin.ril,.,
..-lth a .hift to 42& to ""old Interf.ren••
e . 10 work ov.r vute r than enrage d~
tan••L Tb an .....ri.... "'ave of thlo m Uon
t. in....n.Wy 200 meto... 11111_ ou.-IH
_Hied b7 II>e ealllnc' otetioa.

(Coad...s..l 011 ,... Ii)
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To be continued.

The stated goa l was: "We
want the Atlantic Ocean
spanned on schedule by an
amateur station, and we want
definite proof that it has been
done." •

"Traffic Manager, ARR L,
1045 Main Street, Hartford
CT.: Please enter my station
as a trans mitter in the Trans­
atlantic Sending Tests, Dec.
8th to 17th. I will be ready to
transmit in the preliminary
tests on Nov. 7th to 12th,
and if I fail to cover t he
specified distance in the pre­
liminary tests, I shall relin­
quish my rights to transmit in
the final tests. Name ... Call
... St ... City ... State ...
Power of transmitter .. . type
(ON or spark) ... greatest
distance heard (give three
records) ..."

-••

couplers.
As is the case each year,

with the coming of fa ll and
colder weat her, radio condi­
tions improved, sta tic tapered
off, and interest in DX and
relay activities increased. So
t he ARRL Board of Directors
decided that a determined
effort should be made to span
the Atlantic via amateur
radio. There had been an
earlier try, not organized,
that had fa iled. Undaunted,
plans were laid by the ARRL
traffic de par tme n t a n­
nouncing that all radio ama­
teurs should enter into a
series of transmitter tests.
Selections would be made to
find the best and most far­
reaching transmitters to
qualify for the proposed
undertaking. The following
fo rm a ppeared in QST,
Septembe r, 1921, page 12,
directed to all hams:

• •

•

RADIO STATION 9ZN, 5525 SHE RIDAN ROAD.

.....~ i.' .
Operator, 9ZN.

•
Chicatf}lI., . ... . ' • .n-t. . 1.... .19 . . ...

Your signals hea rd here •. J.~.~. 4 • • • ••••• • Audibility . • • .G!.~.~ .. _...
Chara~teristics : •. .... .• .. .• .... N te 'Jwave ; . . . . . . . .. :;f-
Other mformat ..~. ..\o. . . v, . . .. .,." .~ . Yr!.•.ill", .1

• Equipment a t ik s:- ~ ~ "'-t:t ~ .q-
Transmitt' 500 cycle nken pa set. ~

60 cycle , yncbrono v--:,
CW an iophone ee "t -...

Receiving-C. n-Am n (2-ste(.o) /
Aerial-l()..wjr an, 90 gh, ft. I
Wave length 375 m
Hours- of opera P. 1\1. tly. ...
9ZN is th~ Central Division Distributing Station of the A. R. R. L. and will be
i very glad to handle any t raffic you may have at any time. Please QSL.

QRK? • ~~

•

practice NAA, 2,500
meters; POZ, 12,000 meters;
PL, 10,000 meters; and MUU,
14,000 meters, continued on
the air for years.

So loose couplers were in
constant use by amateurs
until , with the intro duct ion
of the honevcomb-coll de.
sign, units which occu pied far
less space but had equivalent
inductance gradually replaced
them. Amateurs also began to
convert to shorter and shorter
wavelengths with the move to
CW and the application of
available transmitting tubes.
Amateur stat ion layouts be­
gan to take on new and re­
vitalized appearances. Power
supplies had to be designed
and built to accommodate
larger tubes for that new re­
quirement of "juice" for the
"bottles." In turn, many new
receivers were bein g bui lt
usi ng variometers and varia'

leurs who were still pur­
chasing and installing spark
gap transmitters was the sub­
ject of broadband inter­
ference. It was contended
t hat spark gap units were
doomed to fade out of ham
stat ions, becau se the waves
they transmitted on the air
were not as sharp as a ON
wave. It is true that they
could be held better in recep­
tion and did not have ten­
dencies to jam each o ther,
like the CW signals did. Also,
each spark on the band had
an indivi dual characte rist ic
that identified it, and what
distances could be covered
(having 1000 Watts avail­
able)! The overall sensit ivi ty
and selectivity of circuits was
a hindrance. The ON signals
were difficult to tune and
hol d. Wave shifti ng was
usuall y noticeable. Regenera­
t ive receivers had short­
comings, especially since they
were asked to be equally ef­
fective in bri ngi ng in CW,
ICW, and the broad spark
signals. Receive rs lacked ade­
quate control to meet re­
quirements. Being regenera­
tive, t hey radiated energy and
caused considerable interfer­
ence, especially in more con­
gested areas.

For most signal reception,
the oversized loose couplers
in sta tion equipment were
still servi ng their major pur­
pose. Domestic and foreign
longwave stations were very
much on the air with news
broadcasts, weather reports,
ti me signals, and ge neral infor­
mation. Man y stations served
as sources of code signals for

" om page 16

vide arTlilteur radio with growth and to

offer a reasonable alterTllltive to CB
manufacturer1 to opening a Citizem
Band in the amateur 220 MHz band.
Now that history has eliminated the
need for a Communicator license, will
_ be able to stop the FCC?

EDITORIAL BY WA YNE GREEN

HAM GEAR FO R HAMS
Somewhere around 300,000 ham

transceivers have crossed oyer into CB
hands so far . .. where will it end?
The rTlilnufacturers and importers of
ham rigs estirTlilte that aboYt 75" or
more of the new rigs end up in CB

h"",,-
Sure. the use of these transceivers

by CBers in their "H F" band. those
channels in the 27.5 to 28.0 MHz
band, ~ illegal. But. like the 55 mph
speed limit, the enforcement is $0

slight thlM: most eBen use the band
with impunity. On those frequencies.
up abo... the hurly·burly of the
"bottom 40," sidebanders sit and
make skip contacts with ease. The ir
ham transceivers and ham POWef

amplifiers, aided by antenna installa·
nons Wh ich wo uld ma ke a dedicat ed
DXer fidge ty with envy. give t hem a
very good t /lSte of hamming.

Most of these chaps are much like
the rest of us, a fact attested to by the
liII"911 number 01 them who are gening
their ham tickets. Recent estimates
from 1I number of ham clubs indiCllte
that almost 90% of the people in ham

classes are CBers. Most ham classes
have a dropout rate of around 4O'll. ,
though this depends a lot on factors
such as the instructol'1, the code t~es
used. etc. The fact remains that very
few of the HFers are among the
dropouts. They seem to have a mucll
higher dl!9fee of determination to
succeed. The estimate is that at least
40% o f the newtv-ticensed hams are
now coming from the HF grou p.

When you f igure how relat fvely
small lhat group is. the number 01
HFl!fs getting ham tiCIlflSe5 is most
remarkable. This also may explain
why _ have $0 far h«I only minor
trouble with HFers bootrl!"i1:ling in the
ham bands. The redneck crowd hasn't

Conrinued on P'19I!: 190
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