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2m/70cm Dual Band High Performance
Glass Mount Mobile Whip Antenna

TG509,/ TG506

Patent pending
Instruction Manual

DIAMOND

ANTENNA

These antennas are operated by mounting on a windshield glass sur-
face. Be sure to read this manual thoroughly to install the antennas
properly. Keep this instructions carefully after reading.

Assembling parts

Impedance matching box
(With coaxial cable 5m)
Masklng seal Waterproof cover  Fgedpoint
section
Double snded adhesive
tape for a frame paper
[T \eooo

Silicon

sealant T @ u
Cleanin, Adjustment
paper 9 A"IUS"“*'"'t bracket : |

screw driver Waterproof

Angled cap U
Angled hexagonal hexagonal

wrench(large wrench(small)

Cable clump(4 pieces) F
rame
paper

Instruction manual U
(This booklet) Antenna element

I. Preparation for iristallation.

'i

«If the antenna is installed too closely to a metallic object such as car
roof , VSWR may not be able to be adjusted. Then, more the element
away from the object by tilting it or look for better installation location.

Do not install the antenna under high humidity (rainy or fogy day).

*The antenna can not be installed on such thmgs as a sticker,since it
decrease adhesive strength.

*Some cars have radio antenna being embedded in rear windshield
glass. In those cars, if the antenna is being installed close to the
antenna, noise may be heard upon transmission.

To use cleaning paper and silicon sealant.

*Do not store them within reach of the children.

«If they are eaten by a child by chance, apply water and let them throw
out and then, consult your doctor.

«If they get into your eyes, wash by
water and then consult your doctor.

*Do not store them close to fire.

(1) Find out installation location.
1) To find out installation location, while placing matching box from
inside of a car, taking following things into account.
ols it interfere your sight during driving?
*|s oval transmission element placed onwindshield glass heater or
embedded radio antenna? It, however,
can be installed between the heater lines. Matching
*ls it possible to wire coaxial cable or to
practice antenna adjustment?
eIs it a location where glass surface is
curved sharply?
2) Then, place the antenna from outside of the car. See if installation
location being find out from inside is adequate by taking the following
points into account.
*Is rear windshield glass wiper func- NO!
tioning properly if it is equipped in
your car?
*Are there any obstacles such as rear spoiler
for installing antenna element vertically?
*Is it a location where glass surface is

Rear spoiler

curved sharply? A
i\\
o~ Separated

3) Coaxial cable wiring direction.
If there are heating lines, coaxial cable has to be wired for lower or

fITI

upper direction. If no heating lines, coaxial cable can be wired for any
direction.
*In some cars, there is dotted paint area on a windshield glass sur-
face. Since this area does not affect electri-

cally, the antenna can be installed on it.

*Though a type of adhesive color film being at-

tached on inside of the windshield does not

affect electrically, to maintain adhesive %
strength, it is recommended to remove it.

*Do not install the antenna on front windshield glass or driver's side
windshield glass.

(2) Clean windshield glass surface to be in-

stalled.

Clean dirt such as oil and wax on a windshield

glass surface to be installed thoroughly with a

cleaning paper included. If there are strong adhesive chemicals such
as liquid wiper, being applied on the windshield glass, remove it
around location to be installed the antenna with cleaning compound,
then clean inside and outside with the paper.

Il. Installation

*Normally, double sided adhesive tape requires more than 24 hours
to have enough adhesive strength. If a car has to be driven right
after installation, remove whip element section.

*Adhesive strength of double sided adhesive tape decreases once it
is attached and then removed. Do not use the tape once it is re-
moved, since it may invite car accident. To install the antenna
again, use our genuine repair kit.

*Since it is difficult to try again once the antenna is being installed,
be sure to prepare for installation thoroughly in advance.

Install impedance matching box on inside of windshield grass.
1) Attach indoor frame paper on the glass.
There are frame papers for inside and out-
side. They are used to locate installation lo-
cation of the antenna. Tear apart along the
separation line. To attach the papers, use
double sided adhesive tape for the frame
papers included. If there are heater
lines around the installation location,
place alignment line of the paper(cut
offs) at the center between the lines.
2) Heat windshield glass.
If the glass surface is to cold(less
than 20'C/43° F), adhesive tape can not get enough adhesive
strength. Then, heat the glass by rear windshield heater and car
heater for about five minutes before installation. Do not heat a part
of the glass with things like hair dryer, since it may cause to brake
the glass.
3) Install impedance matching box
Remove protection paper on double sided adhesive tape for the
matching box. Then, align side alignment markers of the box and
cut-offs of the frame paper and press outer surface of the matching
box to fix. Leave the frame paper for a while, since it will be used to
locate outside section of the antenna.
Align cut-off

section and >
coaxial cable | ——

For inside
of the car

For outside
of the car

Indoor frame paper
on the glass
Heater line

Remove protection
paper

=\ f—

—
Alignment oooo j 1
marker

align cut-offs Matching
4) Place coaxial cable. box
In wiring coaxial cable, be sure not to interfere your sight while driv-
ing. To wire the cable in the car, attach cable clumps included on

appropriate part in the car and clip the cable on them.




Outdoor frame paper
on the glass

Il /7

2) Install feedpoint section on outside of
windshield glass.
1) Attach outdoor frame paper on the
glass.
To attach outdoor frame paper, align four ¥/
bigger cut-offs of the paper to the outer [ 5

. Align outside of the

edge of inner frame paper. frame
2) Remove antenna element and waterproof - Align cut-offs
cover. Remove a cap, and loosen adjustment bracket, and remove
antenna element. Then, remove waterproof cover.

Waterproof
Adjustment

cover

bracket &{ Waterproof %

\ cap

2
Hexagonal @
wrench(large)

3) Heat windshield glass.

Practice the same procedure as in attaching matching box.
4) Install feedpoint section.
Remove protection paper on the ‘
back of the section. To install the
section, align two cut-offs in outer
frame paper and markers on the

section to attach the section on 2,',‘22.5““’" and alignment markers and
the glass by pressing outer surface of the section onto the glass. After
installing the section, remove inner and outer frame papers.

(3) Apply silicon sealant on outer part of feedpoint section.

Feedpoint
ection

To protect double sided adhesive tape, apply silicon sealant along the
outer edge of the section and apply small amount of the sealant along

the bottom of neck section. Apply the sealant into the gap as shown in
Siliconlsealant .

the figure.

Silicon sealant

(4) Attach waterproof cover. Double sided adhesive tape

Attach the cover before silicon sealant get hardened. Remove protec-
tion paper on the back of the cover and place it on feedpoint section to
cover it. Center part and outer skirt of feedpoint section are fit into the
cover. Press center part and outer skirt of the cover to fit into each

Element
and antenna element.

Assemble in order of adjustment bracket, water- l Vgefpggg
proof cap and antenna element. Fasten antenna

element with fingers firmly. ’ ¢ ustment
(6)_Adjust antenna element vertically. Ry Pracket
Loosen adjustment bracket with angled hexagonal S
wrench(large) to adjust the element vertically and then
refasten the bracket. Vertical or horizontal angle of the element can be
adjusted freely by loosening the bracket.

(5) Assemble adjustment bracket, waterproof cap J!:

7) Attach masking seal on inside of windshield glass.

Attach masking seal on inside of windshield glass to blind waterproof

cover.

*Though antenna element normally has to be installed vertically, in
some case, it is better to tilt the element a bit to avoid being effected
by car body.

*Remove the element when you wash the car. The element can be
removed easily by loosening the bottom of the element.

. Element
Masking seal

—

adjustment
bracket

Il Adjustment ~
Be sure to adjust the antenna perfectly, since performance of the an-
tenna is determined by adjustment procedure.

*Adjustment has to be performed with antenna ele-
ment being installed.

*Do not adjust air trimmer capacitors with a screw
driver except insulated adjustment screw
driver included, since inside of impedance
matching box runs high RF voltage.

*Be sure to adjust the antenna perefectly.

Using a transceiver with SWR moni-
tor indicating out of adjustment range
may cause to destroy a transceiver.

Maximum input power of the antenna
is 50W. Do not apply RF power more
than 50W to the antenna.

Indicator

50W
1now
3w

(1) Preparation for adjustment.

1) Install antenna element in vertical position.(Position in practical op-
eration.) ) .

2) After the element is being installed, connect a transceiver to the
antenna. If an antenna duplexer is used with the antenna, connect
with it.

*Name of each part on impedance L SWR monitor
matching box.

SWR monitor ... Indicates reflected RF ;mm;er
power. The fewer indicator swings the o capacitors
better the antenna is adjusted. ©o0o 430MHz
air trimmer
Air trimmer capacitor ... Used to adjust capacitors

the antenna in each band.
*Adjust air trimmer capacitors(two in each band)in each band alterna-
tively with a screw driver included.

(2) Adjustment.

Start with a least RF power(1 to 5W) as possible in the beginning.
After finish adjusting at that power, raise the power to complete the
adjustment.

1) Start to adjust from 2m band.
Tune in a transceiver around the
center frequency of the band and
start transmitting in low power.\ Q@

While looking at SWR meter, adjust while transmitting
two 2m band trimmer condensers — ?n%?ml&c.’kmg at e
alternatively to have least indicator adjustment screw driver

swing. Be sure to turn adjustment screw driver by correctly inserting
its head into trimmer slot. Otherwise, driver head might be broken.
2) Then, Start adjusting on 70cm band. Just like 2m band, tune in a
transceiver around the center frequency of the band and start trans-
mitting in low power. While looking at SWR meter, adjust two 70cm
band trimmer capacitors alternatively to have least indicator swing.
3) Repeat 1) and 2) two to three times to have least SWR in each
band. If the indicator in the meter is within green area, VSWR is less
than 1.5:1.

4) After the indicator shows least swing, repeat 1) to 3) again in high
power. In this case, SWR monitor indicates different value depending
on RF power being applied. For example, RF power being applied is
50W and SWR monitor indicates as shown in bellow figures, SWR of
the antenna is less than 1.5:1. For 10W and 3W RF power, refer to
below figures respectively.

e
If RF power is 50W, look at  If RF power is 10W, look at
upper part of SWR monitor.  the center of the monitor.

Matching box

Adjust to make
indictor in the
green area.

[c)

g

Turn the trimmers

If Rf power is 3W, look at
lower part of the monitor.




*For single band operation, if VSWR of the antenna can not be low-
ered by adjusting trimmer capacitors on a band to be operated, try to
adjust trimmer capacitors for the other band at the same time it helps
to widen VSWR adjustment coverage. '

*Air trimmer capacitors being used in impedance matching section
‘are built to turn endlessly.

*If RF power being applied is less than 1W, Indicator in SWR monitor
may not move and therefore it is impossible to adjust the antenna. In
this case, raise the power to more than 5W and adjust the antenna to
operate.

IV To remove the antenna.

If it is necessary to remove the an-
tenna, insert a thin wire between
windshield glass and feedpoint sec-
tion and move it back and forth.

In removing impedance matching
box on inside of the car, avoid dam-
aging center element of the box by inserted wire. At the same time,
utmost care has to be take to avoid breaking embedded glass heater
line and radio antenna. Be careful that force to remove the antenna
too strongly may cause to break windshield glass. To install the an-
tenna again, be sure to use DIAMOND's genuine repair kit.

View from inside of the car.

Avoid damaging center
element of the box.

V Notes for operation.

1) Double sided adhesive tape being used in the TG series antennas
can not be detached in normal operation. Once strong impact is ap-
plied to the antenna, however, it becomes less strong and detachable.
Therefore, do not drive too fast and be careful when you drive in a
forest or woody place. It is recommended to inspect the antenna peri-
odically.

2) If the antenna is installed close
to embedded radio antenna, noise
may be heard in car radio upon
transmission.

3) Since those set screws used to fix antenna element may be loos-
ened during driving, it is recommended to refasten them firmly from
time to time, especially the antenna is being installed recently. Use
angled hexagonal wrench(small) to fasten the screws.

4) Built-in SWR monitor shows refiected wave from the antenna ele-
ment. External SWR meter may show different value since it includes
coaxial cable section.

5) If high RF power(50W) is being applied to the antenna, impedance
matching box becomes a bit warmer.

6) VSWR may be worsened by water under rainy weather.

Part name(number)

(TG509) (TG506)

Upper whip element

Upper whip element (with phase inductor)

(with phase inductor)

73701
Set screw Set screw
= M43B = M43B
Lower whip element Lower whip element
— (with element support section) 73802

Element support section

T 73803
/ 0
(]
0000 @

Impedance matching Feedpoint sec-
box (with coaxial cable tion (with double
5m and double sided sided adhesive
adhesive tape) 73804  tape) 73805

Ll
355 D
cooo @

Impedance matching  Feedpoint sec-
box (with coaxial cable  tion (with double
5m and double sided sided adhesive
adhesive tape) 73703 tape) 73704

(Common part)
Waterproof cover 73705

Waterproof cap 2 fing
(with O ring) S-4
73706

Adjustment
bracket
(with O ring)
73707

Adjustment screw
driver 73708

Angled

Angled hexagonal

hexagonal wrench
rféench(large) (small) L2

i

Cable clump 73710

Frame paper
73709

Repair kit

To install the TG series antenna after it is removed, use DIAMOND's
genuine repair kit. The TGRK1 repair kit is sold separately. Ask your
dealer for it. The TGRK1 repair kit contains masking seal, double
sided adhesive tape for waterproof cover, double sided adhesive tape
for impedance matching box, double adhesive tape for feedpoint sec-
tion, frame paper,double sided adhesive tape for a frame paper ,sili-
con sealant, cleaning paper and operating instruction.

VSWR chart
(TG509)
144MHz 430MHz
1.5 1.5
1.4 1.4
AN ZA AN <
P~ T =~ RIS
144MHz  145MHz  146MHz 430MHz ~ 435MHz  440MHz
(TG506)
144MHz _ 430MHz
1.5 1.5
BSAN VAREBPAN /
1.2 \ / 1.2 AN /
1.1 ~_ 1.1 ~1 —
144MHz  145MHz  146MHz 430MHz ~ 435MHz  440MHz
Specifications
(TG509)
Frequency : 144MHz band / 430MHz band
Gain . : 2.15dBi(144MHz) , 5.5dBi(430MHz)
Max. power rating : 50W(sum of both bands)
Impedance : 50ohms
VSWR : Less than 1.5:1
Length : 0.87m(34.3")
Weight : 120g(0.26Ibs.) antenna section , 330g (0.73Ibs)
Indoor section(including coaxial cable)
Connector : UHF
Type : 1/2 wave length(144MH2z) ,
Two 5/8 wave length phased elemerft(430MHz)
Coaxial cable : 2.5DQ-S 5m
(TG506)
Frequency : 144MHz band / 430MHz band
Gain _t 2.15dBi(144MHz) , 5.2dBi(430MHz)
Max. power rating : 50W(sum of both bands)
Impedance : 500hms
VSWR : Less than 1.5:1
Length : 0.67m(26.4")
Weight : 120g(0.26Ibs.) antenna section , 330g (0.73Ibs)
Indoor section(including coaxial cable)
Connector : UHF
Type : 1/2 wave length(144MHz) ,
Two 5/8 wave length phased element(430MHz)
Coaxial cable : 2.5DQ-S 5m
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