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Mobile

Fig. I. The two high.Q load ing coils
shown here are important factors in the

operation of th is versatile antenna.

In This Article a Well Known Aut hor Describes the Step by
Step Construction of a Novel and Efficient Multi-Band Antenna

The number of amateur mobile installations
which include hand-switch ing transmitters has
rcrcntt y shown a marked increase. H owever ,
despit e the ease with wh ich gear of this lype
ran he shifted from o ne frequency to another
II1mt mohi lecrs sti ll opera te o n o nly one band.
T h is is true beca use the process of alter ing the
resona nt frequency of a loaded mobile a nten na
is usua lly so com plica ted that the average Ham
sh ies away from the task.

After build ing a multi -band transmitter a nd
instalfing it in my car I was faced ,...ith thiv
same dilemma. I wanted to work several dif­
Iercnt bands, but I didn't care to load the trunk
compartment wi th numerous co ils and wrenches
just so I cou ld change the operati ng frequency
or the antenna.

The most convenie nt wa)' to have solved the
problem would have been to const ruct a n a n­
ren na with a remotely opera ted bandswitch
ounrollable from the driver's scat. U nfortu­
uarcty. most switching schemes that I could d e­
vise put too much metal near the loading coil
a nd ser iously reduced its Q. Although not reo
motelv switched, the mobile an tenna I finally
..e t tlcd for is relatively inexpensive to co nstruct,
work s w('11 on all l lam bands from 3.7 Me. to

29.7 Me. and can be chang-ed hom one frequen­
cy range to a nother with a minimum of in ­
convenience, It is truly a six-band mobi le
a ntenna,

The most efficie nt mounting position for a
mobile anten na is reputed to be in the cen ter
o r the car's roof, Trees, trolley wires a nd
X YL's, however, male it impossible for the
majority o r amateurs to utilize such a location.
Bum per mounting may be slightly less efficien t,
hut it was decided on because it is certai nly
much more pract ical.

Total length, includ ing loading co ils. IS

sligh tly more than 8 feet. .\ lt hough a longer
an tenna would work somewhat better on 7:'
meters, the 8·root length was chosen as a goo:l
com promise between per formance and appear­
a nce.

The Base Sections

As shown in Fig. 2. the 100,'cr part or the
a n tenna is a 13" leng th o r ~" gah 'an ized p ipe
which is fastened . by means o f fibe r insula tors.
to a bumper bracket of aluminum a ngle. A
floor flange o n the threaded top o r th is p ipe
p rovides a solid foundat ion Ior a body-mou nt
sty le of an te nna spr ing. Placing: the spr ing
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Fi9. 3. W irinC) schemat ic of the antenna.

be changed by shorting either LJ or L2 with a
co up le o f 12" j umpers made {rom test lead
wire. One jumper should have phone tips o n
bo th ends wh ile the other jumper sho u ld have
a phone tip on o ne end and an alligator d ip
011 thc opposite e nd . T he jumper with two
phone tips is lo r lise wit h 1.2. The OIl C with a ll

;lll iga lo r dip is for 1.1.

Making the Coil Formers
FOUf 2 ~i" diameter discs with I " cen ter holes

ure cu t from X " sheet polystyrene. The discs
slip O\"Cf the poly rods and help to hold the
loading: co ils in place. Ho les must be drilled in
the discs for the screws that fasten the plast ic
mounts of the sho n ing jumper t ip jacks. These
mounts call be I pieces o f !4" po lystyrene, t'4"
by J" in si/e. A hole just large enough to ac­
commodate a lip jack should be d r illed in each
of these pieces. .-\ smaller hole that ca ll be
lapped to take the 6-32 screw which fastens the
mount to the pbst ic disc should be d rilled i ll
one ed;.;e o f each mount. ..-\ drop o f po lystyrene
cement put o n this edge o f the mount. just be­
(ore it is screwed to the disc wi ll 'p ro vide a goo.l
strong bond between the two pieces of p lasti c.
T he tip jacks, by the wa y. should co n ta in strong
springs which firml y gr ip the t ips o f the sho rt­
inp; jumpers to provide good, low resistance co n­
(;IL tS.

w hen worling with polystyrene. patience is
very important. \ VithoUl it , Ole xran Friction
will heat lour tools to the point where the pia).
tic melts into a sti cky. unmanageable goo. A
supply of water should be kept o n hand for
cooling drills and saws.

U -Y nRNS OF" 8 tJ W sr~

1lal:1tM' • .M15 rAPPED $r•
..., nr: __ TOP. "\

L4

L2

Fig. 2. A fl oor fl ange, atop a I] ·inch leng th of
~.i nch galva nized pipe, provides a su ita ble 10'
cation for the body mount type of antenna
sprinC) . A Vol · inch thiCk fi ber disc acts as a shim
between th e spring mount and the "flange to
provide adequate d urance for the stud pro-

trud in9 from the botto m of the mount.

part way up the an te n na results in greater
mechanical stability. thus reduci ng a ntenna
sway while the car is in motion. This is a n im­
portant factor when two loading co ils aTC made
a part of the radiating system.

Threaded into the spr ing is the bottom ·I!h "
o f an Army su rp lus AS-OJ ·A antenna. A l­
though the lower portion of any mobile whip
ca n be used a t this point. the section of A X ­
OJ-A works o m nicely because its fairly large
diameter helps ( 0 provide good support for the
rest of the a n ten na.

One e nd o f a 12" length of I" 'diameter
polystyrene rod is drilled to a depth of 2" to
accept the short piece o f A X ·J) / -A . A )4" sec­
tion of .)in dural tubing is next cut a nd fined
into a hole drilled for it in the lOp end o f the
12" pol)' rod . Another poly rod, II" long. is
dri lled o n the lower e nd to provide 3 tight Ii '
with the dural tubing . The top 4 feet o f a
g:ood ~ p r i llp; steel mobile whip is then placed
ill a ho le d rilled at the top of the II" pol)' ro I.
To insure that the sections of a n ten na arc held
firml y rogerhcr. a number of 6-32 set screws a rc
placed ill ho les dr-illed and tapped for them in
the pol)' rods. as sho wn in Fig. 5.

The operati ng Frequency of the anten na ca ll
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Fig. 5. This is .. bottom view of L2 to show the
positions of the rods to strengthen the coils.

The loading coils are modified B&.::\" stand­
a rd inductors. For preliminary tune-up pur­
poses, be o n the sa fe side a nd leave a Iev..' more
turns o n them than are shown in Fig. ) . The
exac t inductance required differs with each in­
stallation. a nd it is much easier to prune a co il
that's too long than it is to add turns to a coi l
that's just a little too sho r t,

Matching the Antenna
Matching the antenna to the coaxial feed line

is accomplished by means of a small tapped
coil, L J } co nnected between the base of the an­
tenna and the car body ground. This co il ca n
be clcsewound with 12 turns of # 10 wire using
a size D flash light cell as a form. After the co il
is wound, remove it from the battery a nd care­
fu lly stretch it to a length of 2". T he co il may
then be strengthened, as shown in Fig. 4, by
ccmcnting thin plastic strips to it.

The importance of this base matching coil
can hardly be overem phasized . It answers the
problem of incorrect loading which so often is
encou ntered with pi-network finals opera ting
on -10 a nd 75 meters. Furthermore, a matching
coil makes possible the use of a n inexpensive
standing wave bridge to correc tly resonate the
a ntenna and produce a very low standing wave
ratio on the feed line.

As ca n be see n in the photographs, the match­
ing and loading co ils are exposed to the weath­
er . Normal precipitation has had little effect
on the a nten na a nd so no protective cover ing
a ppears necessary (or the inductance. It takes
a very heavy downpour to put the unit so far
out of resonance that it is no longer possible to
load the transmitter on 75. Operation on the
other bands is little affected b)' anything shor t
of a deluge.

All exposed metal parts should be protected
from the weather. The *"pipe and pipe Range
can be given a coat of aluminum paint. The
screws, and other pieces of hardware may be
protect ed by spraying them with K rylon. The
plating o f these items isn't always too good a nd
so the liquid plastic is used to help keep them
from rusting.

Do not attem p t to tune the antenna h)

guesswork. Either a stand ing wave bridget or
a n Amennascopea must be em ployed during' the
proce~s of adjustment if sa tisfactory perform­
a lice is to he obtai ned .

Mount the antenna o n the ca r with the
loading co ils temporarily held in position be­
tween the p last ic discs by means o f Scotch tape.
The discs. in tu rn , shou ld be taped to the
plast ic rods to keep them from slip ping down
during the pre liminary tune·up. Once the a n­
tenna is working properly. the discs a nd co ils
may be permanently cemen ted in place. At
the same time three 5/16" polystyrene rods
should he cemented to each co il as shown in
Fig. 5 to provide a certai n amoun t o f mechan­
ical p rotection. T he rods ca n be so posit ioned
that they will help to absorb a ny blow from a
(Tee branch or other obstructio n which may he
encou ntered when the car is in motion.

One satisfactory method of a ntenna tune-up
em ploys a stand ing wave bridge as shown in
Fig. 6. \\rith the a n tenna temporarily discon­
nected (rom the ou tput of the bridge, feed ill
just enough r.I, to give a fun scale reading 011

the indicator meter. If your mobile rig can't
bc decoupled su fficient ly to prevent over load­
ing the meter, some o ther source of low power

t. " n r idKe ConlltrUl:tion ," p . 480. The Radio Amateur'.
H a nd boo k, 30th r-d ft inn , 1953.

2. Scherer , W. M. : " nuildi ng and U Bing The Antenna­
scope," CQ. September, 1950.

Rg. 4. C areful elamination of th is closeup will
reveal t hat matching coil, ll , is mounted up­
side down. The top is grounded to the eluml­
num angle mounting bradet. while the bottom
is connected to t he base of the antenna. The
center tip jack on the plastic strip to the right
of L3 is not used , and 50 may be omitt.d by

the constructor.
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Mechanical asse mbly deta il s of the an tenna .

• . L

start a t the bottom o f Ll and short out a turn
or two. Note the reading o n the standing wave
indicator and then short out a few more turns .
After several trial s, some poin t will be fou nd
where the reading on thc meter will d rop to
zero. This denotes a nte n na resonance a nd a
correct match between the feed point resistance
of the an te n na a nd the coaxial line. If no posi­
tion ca n be found where the meter goes all the
way to zero, move the -tu-meter tap o n the
matching coil, LJ, up o r down a turn or two
and repeat the short ing process on L I . when
the meter finally reads zero, discon nec t the al­
ligator jumper a nd remove almost all turns
which had to be shorted ou t on L I. T hen,
carefully prune the co il a turn at a time until
the antenna is resonant a t 7250 kc, as shown
U)' a zero reading on the stand ing ,..-avc meter.

Tuning Up on 75 Meters
Disconnect the antenna and feed enough

power at 3850 kc. to the bridge to produce a
lull scale reading. R eco nnect the a nten na and
set matching coil, V , for 75 meters. Leave LJ
unshoned, and plug the alligator d ip jumper
into the jack at the bottom of L2. Proceed to
tap up on this coil until a resona nt cond it ion
is noted. As with the -tn-mc ter ad justme nt, it
may be necessary to make a sligh t cha nge in the
position of the matching coil tap before exact
resonance can be achieved.

If you wish to operate a t a higher frequency
in this band, you ca n tap up one or two turns
from the bonom of L2 and bring this tap out
to a nother tip jack. at thc co il's base. By plug.
ging a jumper between this tap a nd the bottom
of L2 the resonant frequency o f the system will
be raised a number of kilocycles. Another
method for QSYing on 75 is to resonate the
antenna near the high frequency end o f the
band. Then a short pigtail may be dipped to
the whip where it emerges from the top of
LI. The added capacity of the p igtail will low­
er the resonant frequency by a significa n t
amou n t.

To tune the rad iator for 20 meters, discon­
nect the a nten na a nd feed r.f. to the bridge at

L2
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{Continued on page 62)

Fi9. 6. Blod dia9 ram showing the connections
to VSWR itridge du ring the tune-up ,rocess.
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T.£. will have to be found. In my case, Com­
mand transmitters. a Be -i 5S for 75 and a BC·
459 for 40 and 20, were pressed into service.
\ Vhen powered with a small a-c supply, the
output from o ne o f these rigs ca n be made very
low by reducing the coupling to minimum and,
at the same time. slightly detuning the final
pla te condenser.

Once the ind icator reads full scale. the coaxial
lead from the a nten na may be attached to the
outpu t terminal of the br idge. The meter read ­
ing will drop. but it won' t go to zero. Shor t the
bottom loading co il, L2, and set the matching
coil for 40 meters. Plug the jumper with an
alligator clip into the jack. in the base of the
lIpper loading co il. Ll, Using the jumper.
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a frequency of 14,250 kc. R eco nnect the a n ­
ten na and short 1.2 with the appropriate jum p­
cr. Plug the alligator jumper into the jack o n
/ .1 and set the matching coil, L3, for 20 meters.
Run the alligator cl ip up and down LJ until
resonance is ind ica ted by a zero reading a ll the
bridge ind ica tor . As soon as thc o p tim um tap
posit ion is located. solder a loop of wire a ll L1
a t this point. Then. whenever 20·mclcr o pera·
tion is desired, the alligator may be clipped to
the same SpOl with no difficu lty.

The adjustment for 15 meters is quite simple.
Pu t the matching coil on the 10-11·15 meter
position. Remove the bridge from the circuit
and feed 15-meter energy directly from the
transmitter to the antenna. Find the tap posi­
tion on the top coil which provides maximum

I I* ~ ~ 9~MtTERS

I I* ~ ~ ~ ~40M£TCRS
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This sketch shows the correct positions of th .
jumpers on l 3, the matching coil at th e base of
t he a ntenna . Compare this d rawing with Figures

3 and 4.

field strength as shown 011 a nearby sensitive
field strength meter tuned to 21 Me. As with
the Su-metcr tap. solder a loop of wire at this
point so that it rna)' be easily identified in the
fu ture.

:\'0 loading coil adjustment is req u ired fo r
either 10 or II meters. On both of these ba nds
1.1 and 1.2 arc completely shorted out.

A word of ca ut io n rega rd ing the foregoing
ad justments is in onler. Before tuning the an­
tenna make sure that the trun k lid is closed
and that the whip is fairly well in the clear­
well away from power wires a nd tree lim bs.

Si nce install ing this multi-band anten na, I've
overheard numerous comments regardi ng it and
have been asked a great many questions abou t
it. wide-eyed youngsters inquire if I have TV
in my car, while curious H ams are anxious to
know if the contraption works.

(Continued on pale 64)
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JJMPER FROM A TO C

J..M'ER rn::>.1 A TO 8
J..MPER FRCM A TO C

...l.MPER FRCtw1 A TO C

.A.MPER FROM A TO C
JJMPER FROM A TO C

J...M'ER FRaY1 0 TO E
J..Ivf'ER FFO\1 0 TO F
..l..M'ER FRa.1 0 TO G
..t.MOER FRaA 0 TO G

3950
7250

3850

14250
2i350

28750
27000

[l rom page 62)

Desp ite a transmitter input of on ly 15 watts .
the antenna docs a good joh on the bands for
wh ich it is designed. xt osr contacts made on 7 ~

are of a grou nd wave na ture with reports eq ua l
to or bcner than those given nearby mobiles
cll1 plo)'ing single-ba nd commercia lly built tran s-

loading coil tap positions for various freq uen-
cies in th e sill amateur bands.

mi lli ng an ten nas. \Vhen cond itions have bee n
favorable, satis fac tory 75 meter QSO's have bee n
made at distances up to 250 miles.

Almost a ll -lO-meter con tacts are with sta tions
more tha n 300 m iles a way. Reports have ranged
from 55 to 59. Although not too much 20­
meter opera tion has been a ttemp ted, a n umber
of excellen t grou nd wave contacts have been
made. Little skip has so far been worked. It
seems as though every time I try 20 it is e ither
dead or e lse is loaded with DX. Neither con­
dition is good for long haul mobile work,

At those times when 15 and to arc open .
QSO's via skip ca n be had with little difficu lt y.
Due to lack of ac ti vity on the band. no I I ·

meter work has, up to now, been attempted ,
If yo u've been looking for an inexpensive.

efficien t a nd highly versatile mobile a n te n na­
one which ca n be cons truc ted with ord inary
ha nd tools-this 6-hand job shou ld adequately
meet your requirements. Build it and en joy
thc fun den ied those unfortunate fellows whose
antennas restrict th em to o ne narrow segment
of the rad io spectrum.

110V. AC POWER SUPPLY

FOR ANY 274·N RECEIVER
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(from page 29)

the co ils, for overlapping bands, and the ca li­
bration. The coil winding problem can be re­
d uced somewhat by the use of a circu it such
as that shown in Fig. 1. \ Vith this type of cir­
cu it the coils require no taps or secondaries,
which makes pruning easy. For the low ranges
almost a n)' pie o r bank wound r-f chokes may
be used as tuning coils. To isolate the output
a nd give greater stability the osc illa to r may be
followed by a ca thode-follower t)'pe am plifier .

Calibration
Even though we have reduced the headache

of coil winding. ca libra tion is still a difficult

Slmp~e. Low COil. Home·StudY Coura" pre.
~te J'OU t. pu , r .c.c. COde . lId 'nwofY
EUll11natlon. ror Ala.l.eut 1ll"t'lUe Uld Codfo
for COfull1erdat lI l"t'fIM. • • • • • •• • • •••
S.ltI . 1 I..dlll' dltlrlbvl....... w, lt, fw

1.' .....1... I '
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1203 aryUl A,.. ( De. " C.2) N_ y .,., 59. N. Y.

An exctuetve O-R item manu ­
Ia c t u ee d (or us. Fits BC.-I 5 3,
BC-45 ·1 and other 2 74S re ­
cetvere. This is i\ renlly hard­
t o -obtaj n item. Only • • 89e: e a .
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