
Fig. 1. The loa ding coil inserted at the bottom of the eight.foot
whip. For ten meters, the sa me a ntenna is used without the co il.
The over-all insula tion is plastic to pe, and contributed a ppreciable

loss, but is essentia l to protect the coil in wet weather.

GEORGE M. BROWN, W2CVV '

Measuring signal readabil ity in miles instead 01 db.

MOIULE OPERATION on the v-h-f amateur bands
has been well investigated and its capabilit ies

and limitat ions thoroughly charted over an extended
period of years. The decision by the F.C.C. on J uly
14 that amateur mobile operations should be per
mitted on the lower frequency amateur bands, how
ever, opened up a new fie ld of endeavor. Little, if
any, a ma teur opera tion has taken place on the lower
frequencies using modern techniq ues a nd antennas
of sizes suitable (or mounting on passenger auto
mobiles.

Believ ing tha t 75 mobile offered attractive pos
sibilit ies, little time was lost at \V2CVV in giving it
a try. The results that have been obtained so Iar
indicate tha t it has a number or advantages not
possessed by the higher frequency bands. This is
not surprising to those who have been operating on
tha t consistent and reliable short and medium-haul
band for many years. but the fact that an antenna
ca pable or being mounted on a car could be made to
rad iate such low frequencies sufficiently well to make

~ mobile operation practical has come as a surprise to
many.

As an example or what can be done, on July 21,
\V2CVV left North Tarrytown, N. Y. at 7:30 a. m.,
having already called in to the usual 3990-kc round
table. All stations on the frequency were able to
copy the signal Irom the mobile transmitter, and
for the next nine hours and 250 miles, until signing
off in Hyannis, Mass., contact was maintained with
Irom one to six or more stat ions throughout New
York a nd New England except for some 20 minutes
in Providence, when overhead trackless trolley QRN

was just a lit tle too much competition. Signals felt
off during the middle or the day, but they did not
drop out. No definite skip zone was observed, al
though when leaving a stat ion, signals dropped down
. 11 K'", sUuw . N. TGrrylow" . N . Y.

December, 1948

to a rather low val ue by 15 or 20 miles, then start ed
to build up aga in. T he important thing is that they
were continuously readable, althou gh rather excel
len t cond itions were necessary a t both ends to avoid
a Iew miles or 25 to 50 per cent readability. On the
return trip the nex t day, simila r resu lts were ob
tained un til dusk, then skip QRM began to override
t he car t ransmitter signals, a lthough reception in the
car was st ill good. T his condition became rapidly
worse, a nd by dark, a lthough strong signals were
received in the car Irom all distances up to 500 or
600 mites, the car transmitter was helpless in com
petition with a solid bandfull or potent QRM.

This represents the results obtained on two reason
ably typical summer days, and the mobile an
tenna used was only a simple 7-root whip, with all
loading internal to the transmitter. Subsequent
loading system investigations have indicated that
substa ntial improvement in efficiency can be made.

The extent or interest in 75 mobile and the num
her or new mobile stations that a re appearing on the
band daily mean that development of improved
equipment and techniques should be rapid. \Vi th
the hope that some information on a n opera t ing
sta t ion and a Iew suggestions on using available
equipmen t will be or value in getting started, the
following is offered.

Receiv er
The t wo-band converte r described in August

1948 CQ is used at \ V2CVV and leaves little to be
desired. The conventional automobile broadcast
receiver into which it works does not fall into the
same classificat ion. A double series ga te noise lim
iter has been added to it, bu t is not a "must" as it
is on 10. Such ign it ion noise as there is on 75, and it
isn' t bad even on jammed \Vestchester County
parkways, does not tear the signa ls apart as it does
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Iion be sure Lu replace the two fibre insulating
cylinders a round the contact assembly screws,
and the one fibre contact insulator with sim
ilar ones made from polystyrene, since the out
put voltage may be high enough to break down
the fi bre. Rewire the oscilla tor plate directly
to the power plug, instead of through the relay.

2. Rewi re the heaters for parallel operation. One
side of each PA tube heater will be grounded.
and it is well to ground the ca thodes directl y
a lso. This may be done by running a copper
stra p from one side of the chassis sk ir t to the
other, picking up pins 6 and 7 of each socke t
on the way. This will provide a low impedance
ground and tend to stabilize the PA.

3. F ile three of the holes in each 1625 socke t to
permit the insertion of 807s. l Use the same
socket pins, 1 and 7 for the heaters, pin 4 for
the grid , 2 for the screen and 6 for the cathode.
Then jumper 2 and 3, and either 807s of 1625s
may be interchanged with a ppropriate heater
voltage. One pin 2 is originally used as a t ie
poin t, and the connec t ions to it must be re
moved. For 6-volt operation, the 1626 oscil 
lator tube should be replaced by a 6J 5, Be
sure pin 1 of the oscilla tor socket is grounded,
to avoid a floating shell if a metal 6J5 is used .

-t . At normal mobile power levels, one 80 7 will
be capable of taking the full plate input, and
there is no need of using two. \Vith one. the
15,OO(l -ohm grid resistor (mounted across the
crystal socket) should be replaced by some
thing like 25,000 ohms. The screen should be
fed from the modulated plate voltage, through
a dropping resistor. 20,000 ohms is about righ t
for 450 plate volts.

5. A PA plate current jack should be installed,
and a nother (or reading PA grid current is use
ful for indicating oscillator cond it ion. It is
recommended that the plate current jack be
insulated and connected in the high side, to
read pla te current only, without t he screen.

6. The gang tuning arrangemen t is good, and
with careful adjustment of the loading coil the
PA will stay pretty well on resonance over the
band with various loads. Nevertheless, after
due a nd deliberate considera tion of the mental
hazard of wondering whether the PA really
was right on the nose the PA padding capacitor
was equipped with a short shaft extension and •
a dial and lock.

7. Aft er a ll changes are complete, the oscilla tor
should be recalibrated. I t is merely necessary
In adjust the trimmer capacitor across the cir
cuit to bring one point back on, and unless
I here was something wrong 'with it before
modification, the rest of the band will be on
also. Do not change the position of the iron
-"lug in the coil. If the top trimmer on the
oscillator does not have enough range to corn
pensate for the elimination of one PA tube,
the plug in one end of the oscillator can should
be removed, the little screw th us exposed
loosened, and the oscilla t or padder lock moved
to bring the "flat on" point somewhere near
the center of the trimmer range.FIg. 2. Cross-sect io n of the fin ished loading cod .
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f'n to. Transmission line noise i, bad along some
lines, a nd trolleys are even worse, but these are not
the types of no ise that respond well to limiting, al
though it does help some. The best bet seems to be
( 0 stay away fro m such noise generators when weak
signa ls mu st he received.

W here the he receiver really falls down as an i-f
amplifier is in selectivit y. If 75 mobile turns out to
Ilt· u-cf'ul mostfy by day, as present ly indica ted, this
will he no severe limita tion, and a little listening on
the band after dark is not encouraging. No doubt
the answer is a small, simple " Q5 'r, " hut tha t is st ill
on the docke t for fu ture developmen ts.

The " '2eVV converter is somewhat beyond the
ca pa bilities of most a mateur workshops, but one
expedient quite satisfactory for 75 only, involves
cutt ing in two a 3 to 6 mc 27-1-:\ receiver, discard
ing the rear deck, the 12A6, the 12SR7 and the th ird
i-f transformer. The second i-f t ra nsformer is then
link coupled to the antenna inpu t of the car be
receiver. The 14 15 kc i.f. may be used as is, tuning
the he receiver to that frequency, or to be a bit more
elegan t it may be shifted to 1500. It will, of course,
he necessary to replace the. remaining tubes with
the ir 6-volt eq uivalents, and rewire their heaters for
parallel opera tion. Pla te power can probably he
obtained from the be receiver power supply.

The origina l 274-:\ receiver could be converted
for 6 volts a nd. used as a complete receiver. b ut the
selectivity of the 1415 kc i.f. is even worse than the
usual be receiver, and would be a severe handicap.
T,onsmiHer

The 75 mobile transmitter installa tion is identi cal
10 the 10 meter one described in January 1948 CQ.
with the except ion that the BC-457, modified for 10,
is replaced by a nC-696, a lso modified but to a lesser
degree. Since the two transmitters are plug.in, and
may he pretuned, band changing is quick and sim
pie. The modi fication of the BC-696 is stra ight
forward , bu t the main steps a re listed for reference :

I. The original antenna relay is awkward to usc
for switching the antenna to the receiver, a nd
it is suggested that it be replaced by the small
one mounted beneath the chassis, which is
eas ier to modify) \Vhen making the modifica-

~,.o:' ::·e' J"anuary. 1948. CQ.



Antenna System
The a ntenna system is the weak link in the mo

bile stat ion, and thus the one where the greatest
im provements can be made. A wh ip a ntenna, usu
a lly 8 or 10 feet long at the best, must be a rtificially
lengthened electrically or " loaded" to a full quarter
wave in order to take power from the power a m
plifier. T ransmitters such as the 274-N series, de
signed for operation in to random short a ntenna
lengt hs, contain a n in terna l conti nuously varia ble
loading r-oi l. The a ntenna may t hen be resonated by
udjusring the loading roil for ma ximum PA pla te
current, or a ntenna current while maintaining the
P:\ plate tuned to minimum. T his can be done most
effect ively by reducing the a ntenna coupling to t he
minim um which will indicate loading, since this
condition prov ides maximum sha rpness a nd the
PA tuning is little disturbed by the loading coil
adjustment. After the a ntenna is resona ted, t he
load ing should be locked, the coupling adjusted for
nonnalload, a nd the I)A tu ning rec hecked.

When a whip antenna much shorter than a quarter
wave is required to radiate power, both the current
nto it a nd the voltage a ppearing on it a re much

higher than is the case with a lon ger a ntenna. Both
uf these cond it ions cont ribute to the high losses a nd
low efficiency common to excessively short a ntennas.
The high voltage increa ses the loss in a ny insulati ng
material in t ra nsmission lines or used to support the
a ntenna. T he high current , of course, results in even
more loss, in flowing through conductors having
resistance, no t the least of which are the many t urns
of the loading coil.

\V ith as short a n a ntenna electrical len gth as we
a re considering, the high voltage a ppearing on the
a ntenna is essentially uniform throughout it s
length , a nd in fact is a lso presen t on the entire
a ntenna system, including the t ra nsmission line,
on the a ntenna side of the loading coil. Any capacity
to ground beyond the loading coil thus has this high
voltage across it . a nd carries a correspondingly high
capacity current . T his current, in addi tion to the
actual radiation current, mu st flow through the
loading coil, further cont ribut ing to the power Ios.s.
With the limited a mount of power we have to start
with in the usua l mobile transmitter, we don' t ha ve
to go very far with this process before we have little
lef t to rad ia te from the a ntenna.

Here' s just how serious this can be: \Vith a seven
foot whip, a nd two a nd a half feet of RG8/U be
tween it a nd the 2 74-~, using the built-in loading
coil, resul ts as mentioned previously were obtained.
During some experimental a ntenna work, the trans
mitter was tuned up and loaded with no a nten na
connected to the end of the transmission line. There
was no difficul ty in obtaini ng full load, and the only
departure from normal tuning was that two or three
extra turns of loading coil had to be used. The
to/al power output of the transmitter was dissipa ted
in increased losses in the transmission line a nd load
ing coil.

T he moral of a ll th is, of course, is to keep the
stray capacity to ground beyond the loading coil
a nd the resistance of the entire a ntenna system as
ow as possible. This does not str ict ly a pply to top

loaded or center-loaded a ntennas, where t he capacit y
I
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serves a useful purpose in im proving the current d is
tribution which ma y more tha n compensate for the
increased loading coil losses.

The usual methods of keeping the resistance down
are a pplicable, bu t there a re a few t ricks we can
pla y on the capacity. Since it is only the capacity
beyond the loading coi l t hat is doing us dirt, the
most obvious thing to do is to take the loading coil
out of t he transmitter a nd pu t it beyond some of the
ca paci ty.

One expedient freq uently used on small boa ts is
to make t he a ntenna from a cane or bamboo pole,
wound .....ith a spiral of wire. T his is a form of con
ti nuous loading, and can be varied by using differ
ent turn-spacing a long the pole. In some cases,
this ma y be the best compromise for a 75 mobile
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a nte nna, but where trees are low, it would probabl y
ha ve a limited life. An experimental a ntenna was
made by wind ing a solid la yer of ' 18 dec wire ove r
the full length of a nine-foo t whip, wi th ta ps included
to permi t short ing out various port ions of the wind
ing. It was found that short ing a ll but 12 inches a t
the bottom prod uced resonance with only a turn or
two in t he transmitter loading coil, and the im
provement over a simple whip was nothing less
tha n a mazing.

\Vith this as a star t, two versions of a demount
a ble base-loading coil were built, a nd found to per
form equally well. Figures 1 a nd Z show the final
version , which is cap.able of loading a n eight-foot
whip to resona nce a t 4 me with the help of two or
three turns of the built-in transmitter loading coil.
It would, of course, have been possible to use no load 
ing at all in the t ransmitter, by carefully adj ust ing
t he base-loading coil, but that would have meant
making it variable to cover more than 10 or 15 kc,
and would probabl y have added more loss t ha n it
would have taken out. A tap is provided on the
coil, to permit shorting out t he bottom 35 turns and
resonating a 12-foot whip, for a little better per
formance where the longer one can be used.

F ield strength measurements, using a receiver
with a n accurately calibrated S-meter, showed that
t he fi nal loading coil gave a gain of 9 db over the
same 8-£oot whip without the coil. Measu re ments
withou t the coil were made by shorting it out, to
reta in the same total a ntenna length. Simila r
measurements with a 12-foot whip gave gains of

(Con/ i n lUd on poge,77 )



chokes provided the necessary inductance . Rcmov
ing the gr id by-pass s topped it immedia tely. F ina l
measures were simple enough and accoun t for the
usc of a fixed resist or in series with the gr id choke
be fore the by-pass. This resistor is not for the pur
pO!'C of grid b ias a nd should not be omirte..d .

In making harmonic chc-cks don' t forget to t une
the parasitic chokes in the pla te leads ! The values
given resona te somewhere a round 80 mc and can
give a decided increa se in sixth harmonic out put
( t -i -me operat ion) unless t une-d. When so tuned,
the..y represent parallel resonan t trap circuits for
th is harmonic a nd arc so used in th is tra nsmitter in
add it ion to their regular funct ion of detuning the
plate circuit for u-h-f oscil lat ion. Ra ther extensive
ecarcb for harmonic out put has clearly ind icated the
I1t"("<1 for complete shieldi ng of the fi nal a mplifier
and a ll incoming power leads. I t is very surp rising
to find di fferen t harmonics on individual power leads
and reg ardless of the care ta ken to keep harmonics
o ut of the a ntenna circuit a ll efforts will be undone
unless the job is comple ted by shield ing a nd filtering.

Here then is our new final a mpl ifier . \\'e like to

think of it as our final-final, knowing of course tha t
we will soon forge t tha t We built t his a lumin um
beauty by dint of much hard labor wi th fi le and
hacksaw and sta rt thinking a bout st ill another final.
Even as we write these closing lines we are reminded
of the com merc ial transmitter we once des igned with
motor-driven tun ing capacito rs and ro tating coil
turrets. Mmmmmm-c-all t h is-and TV I too!
M a ybe we had jus t be t tcr le t t his one be the fina l
final!

BEGINN ERS SUPER HET
(from page 30)

Signals othe r than t hose on the a mateur hands
arc e xcellent for test purposes a nd often will prove
more sa t isfactory as they stay on for long periods.
wh il e the a mateur signals will often Cease just a s tha t
panicular test or adj us tmen t is reaching it s peak.

Once rec ep tion is obtained , peak up the rec e iver
by a dj ust ing t he i-f trimmers. Ca a nd Cb, un ti l maxi 
mum i-f gain is ob tained consistent with smoo th re
generative action of the 6SH7.

..:\ word of cau tion. \\"henever worki ng with the
pla te voltage o n he very careful . Despite its low
poten tial it can cause harm. In a ny case now is the
ti me to cu lt iva te the safety hab it.

MOBILE ON 75
(from page 33)

6.6 and 12.6 d b. withou t a nd with t he load ing coil.
T hus the external loading coil produces a n effective
power gain of eigh t with a n eigh t-foot whip a nd
four with a 12·font whip, over the same a ntennas
wi th the loading coil bu ilt in to the transmitter.
W hen RUi ns of th is magn itude can be ach ieved by
suc h simple means, even greater improvemen ts in
effic iency ma y well resul t from fur ther development.
Some of the commercial serv ices have ob tained
marked improvemen t with a form of ce nter- load ing 2

which should be perfect ly feasible for a ma teur opera
tion.
2 See QST. December,
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