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Front Pane! Functions Specifications 1

SPECIFICATIONS
. Model:
Helper Instrument Company MATCHBOX, MB500
. _ , Frequency Range:
Green LED lights when SET FREQ knob h .
Replace batteries if LED does not Iigf?t(.) If Pushed n : 2 to 550 MHz
(If|MBACCS is installed, switch on back panel Metering:
will leave unit on and if LED d ’ "
light, recharge N|CAD'b§§?§§_) oes not Analog meter for SWR/Match Efficiency, Digital Meter for Frequency
SWR (VSWR) Indication Range:
Push in to turn instrument on. 1.0: 110 5.0:1

Rotate to set desired frequency.

Match Efficiency Indication Range:
100% 10 55%

Connectors:

Universal Panel Connector with adapters for TNC, BNC, N, and MiniUHF.
Others available™.

Power:

Internal battery supply of 6 “C” cells or optional factory installed NICAD
battery with wall plug charger. (MBACCS5)

Size:

3.4” H x 8.8” W x 6.8” D including controls. 8.6cm H x 22.4cm W x 17.3cm D.
Weight:

4.1 Ibs. (1.8kg)

Frequency

Universal Flange Counter
Install Appropriate Connector

Indicates To Mate With Antenna

Match Efficiency Load Connector.

and SWR

Range Switch
Selects Low or Hi
Range of Frequencies.

*The panel connector mates with Greenpar™ and Unidapt™ connectors. The types
supplied with the instrument are available from Helper Instruments. Other types can
be obtained from Unidapt™ or Greenpar™ distributors.




Caution

CAUTION

The RF port of the MB500 contains sensitive (and expensive!)
semiconductors and other components. Do not connect the
MB500 to the output of transmitters. If the MB500 is to be used
for checking base station antennas, particularly those sharing
towers with other stations, a test shoyld be conducted to as-

sure that no more than 1 milliwatt of power is present at the
coax end. :

INTRODUCTION

_Satisfactory performance of a mobile radio transceiver or radio telephone
is dependent upon the proper installation and performance of the antenna.

Because of this, radio installers usually test the antenna for Standing

Wave Ratio to assure themselves that the antenna has been installed

properly and is in working order.

The most common test is to use a directional wattmeter in conjunction with
the transmitter output of the installed radio/telephone. From the forward
and reflected power measurements, the SWR can be calculated, or read
from a chart. Unfortunately, this test only determines the SWR at the
mobile transmit frequency. The performance at the mobile receive fre-
quency remains unknown, because no source of adequate power at the
mobile receive frequency is available to the installer.

Using a directional wattmeter for checking the antenna system of a
trunked mobile is especially awkward. The repeater may order a change in
transmit frequency of the mobile unit while the test is in progress. Further,
the transmitter must come up on the channel dictated by the repeater and
the measurement is only valid for that (and nearby) channels.

The MATCHBOX was developed to enable installers to make quick, and
complete measurements of mobile antennas in the 2 to 550 MHz band.
Essentially, it is a directional wattmeter with its own source of signal, so no
transmitter is needed. The signal source can be set to any frequency in the

banq, s0 mobile antennas can be checked over the entire transmit and
receive bands.

OPERATION

Operation of the MATCHBOX is simple: Just connect the antenna lead to
f[he front panel connector. Pushing the frequency control knob all the way
in turns the instrument on. Rotate the frequency control knob to set the
right hand display to the desired frequency. The MATCHBOX then calcu-
lates the SWR and presents it to you on the left hand meter.

General Operating Instructions 3

In addition to the SWR calibration on the left hand meter, the MATCHBOX is
also calibrated in Match Efficiency. Match Efficiency is an easier way of
judging just how good (or bad) the situation is. An SWR of 1.5 to 1 isn't very
meaningful unless you have been working with SWR for some time. An SWR
of 1.5 corresponds to a Match Efficiency of 96%. That tells you right away that
96% of the power sent to the antenna stays there and only 4% is reflected.

GENERAL OPERATING INSTRUCTIONS

Four coaxial adapters are supplied with the MATCHBOX. Find the one that
fits the connector at the end of the antenna lead, and install it on the
universal connector located on the front panel of the MATCHBOX. Do not
force the adapter into place. A finger tight fit is good enough.

Connect the antenna lead to the adapter. Again, finger tight is sufficient.

You can now check the antenna Match Efficiency (SWR) at any frequency
in the 2 to 550 MHz band. Push in the SET FREQUENCY knob (center of
front panel) and adjust it to obtain the desired frequency on the right-hand
meter. The left-hand meter will then read Match Efficiency (SWR) of the
antenna system at that frequency.

The MB500 has a frequency range switch that selects either a high or low
frequency range. The low range can operate from 2 to 90 MHz and the
high range from 80 to 550 MHz. Both ranges may be limited to specific
portions of the range by internal adjustments by the user.

Pushing in on the SET FREQUENCY knob turns the instrument on, and
releasing the knob turns it off. This assures long battery life. When the
SET FREQUENCY knob is pushed in, the green panel lamp will light. If the
panel lamp does not light, it is time to replace the batteries. (Also see
section on the MBACCS5 operation.)

Battery replacement: Remove the top and bottom outside covers of the
instrument by removing the eight screws holding them in place. Then
remove the inner shield covers. The battery holder is iocated on an inner
shield cover. Six type “C” cells are required. Alkaline type cells result in

. the best battery economy. (Also see MBACC5 NICAD battery and

charger.)

Avoid making measurements if there are operating transmitters in the
vicinity.

If you want to test an antenna over a band of frequencies, hold the SET
FREQUENCY knob in while rotating it to cover the desired band of

frequencies displayed on the digital frequency counter, and observe the
Match Efficiency readings of the left-hand meter.

You can find the resonant frequency of an antenna by sweeping across
the band while watching for maximum Match Efficiency (minimum SWR).

Some broad band antennas have multiple resonances across the band,



4 UHF Radio Installers

while others have a single, rather deep resonance approximately in the
middle of the operating band.

Most tunable antennas can be easily adjusted by tuning to make the
deepest resonance point occur halfway between the lowest and highest
frequency of interest (i.e. halfway between the lowest transmit frequency
and the highest receive frequency). After tuning the antenna in this man-
ner, check the results at the highest and the lowest to be sure both are OK.

Be suspicious of the cable if you measure a very high Match Efficiency
which remains high across the entire frequency range of the MATCHBOX.
Only very specialized antennas will show flatness over this wide range. An
extremely lousy cable (possibly with moisture distributed along its length)
can cause this. If in doubt, disconnect the cable at the antenna end or
arrange a short at the antenna end. With the cable lengths used in mobile

installations, the Match Efficiency meter should peg to the right (55%
Match Efficiency).

SPECIAL INSTRUCTIONS FOR UHF RADIO INSTALLERS

Most UHF Transceiver manufacturers specify that the antenna used with their
product should show an SWR no worse than 1.5: 1 over the operating band.

Typical test conditions in the United States are as follows:

The UHF frequency band from 450 to 470 MHz usually operates with
repeaters. The repeater will typically have the transmitter and receiver
frequencies spaced 5 MHz apart. To check your antenna, set to a frequen-
¢y halfway between the transmit and receive frequency and measure the
Match Efficiency. It should be over 96%. Then, vary the frequency to either
side of the center frequency and observe the Match Efficiency meter.
Again the meter should read better than 96% Match Efficiency for the
transmitter and receiver frequencies.

UHF radio users share a band of frequencies with the Television Broad-
cast Industry. In this band you may experience difficulty using the.
MATCHBOX due to the signal levels from the TV transmitters. In most
areas this should not be a problem. Should you experience this, check
your local broadcast listings to determine the signal frequency. Note also
that TV signals use much larger bandwidths than two-way radios and due
to the modulation, these signals may vary a large amount when you
observe them. The repeaters in this shared UHF frequency band operate
from 470 to 512 MHz. The repeater will typically have a lower power
transmitter and the transmitter and receiver frequencies spaced 3 MHz. To
check your antenna, set to a frequency halfway between the transmit and
receive frequency and measure the Match Efficiency. It should be over
96%. Then, vary the frequency to either side of the center frequency and
observe the Match Efficiency meter. Again the meter should read better
than 96% Match Efficiency for the transmitter and receiver frequencies.

You should make sure you test over the appropriate bands, sweeping the

HF and VHF Low-Band Radio Installers 5

frequency dial across the band while watching the Match Efficiency (SWR)
reading. The Match Efficiency should not drop below 96% over the band
(SWR should not rise over 1.5).

SPECIAL INSTRUCTIONS FOR HF AND VHF LOW-BAND
RADIO INSTALLERS

As compared to UHF antennas, HF and VHF antennas are relatively
narrow band devices. Depending on the element lengths, these may have
high “Q” matching coils built into them as well as complex matching
circuits that limit the usable bandwidth to a few tenths of a Megahertz. It
then becomes extremely critical to either cut the radiator (eIgment)_ to the
correct length or adjust the tuning controls to the precise tuning po!nts for
optimum performance. By following the antenna manufacturer’s pro-
cedures with the MATCHBOX you will be able to reduce your antenna
installation time and obtain optimum performance.

The MATCHBOX will allow you to sweep the frequencies the antenna isto
operate over and quickly tune the antenna. Where you typically use a
directional wattmeter to tune an antenna for a multichannel transceiver
you may have difficulty finding the best setup for the antenna. Worse yet,_lf
you have to trim the antenna element you may cut it too short (Oops!), in
which case you will need a new element.

In an example of a 30 MHz base loaded coil antenna, the manufacturer’s
adjustment procedure calls for the whip element to be cut 29 inches long
for 30 MHz. The transceiver operates on 30.78, 30.88, 30.98, ar_1d 31.18
MHz. Upon cutting and installing the element, you find the transceiver only
works on the lowest frequency. Using the MATCHBOX, you can see as
you sweep through the frequencies (Figure 1) that the Match Efficiency
falls off at the higher frequency.

As indicated by the dashed TEST FREQUENCY (MHz)
lines representing the maxi- 27 28 29 30 31 32 33
mum and minimum transceiver |
frequency, the Match Efficiency

is only 92% at 31.18 MHz, but it
appears that close to 100%
Match Efficiency could be ob-
tained between 29.8 to 30.2
MHz. Rechecking the antenna
element cutting chart it appears
we should cut the element {o |
28.5 inches for 30.93 MHz FIGURE 1 ELEMENT LENGTH 29in
(center frequency) for the opti-

mum match. After reinstalling .

the element in the antenna base and measuring the performance with the
MATCHBOX, you will see a response similar to that shown below (Figure
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Main Schematic Diagram

v mrTERY

teut

FROM MOMENTARY N SWITCH
Pane,

BN FONT

o

voLTae DoumLER

12 voLT mEGULATOR

Vit
-

o
e T | T & &

_r_z_

Main Schematic Diagram

AC RECTI R cxen NoTE ®1

orvsore suiten i
B rc RREL

K Thio0a 24

P
K 1Nsoo02

nse’
Tox ain
hor anmwos
o
5.7 v REGuLATOR 1
Ve

o0z

 fndoo2 2k Shiona

Teorz I
aace wore =
i

oag.
N4D0z

*.3v meGULRTOR (sEE MOTE 3)

can
= 5230 ur by

phiaz
§ v |

s
wal

nrm

v

Y
yia

Comon
{2 B

a1
Woanaiee L
R e

w7

nan
%

4
O FRONY PANEC

2

1000

enioe Rec oET

41 LOGRTED O PRONT P
o
k=
a2
e
a0 70 ssomz
o e
1 2 S fo -t
2
@
Blo
=3
VAR Tuin
TuNtNG oscitLaTon nerEneNcE osciiLATon o
2 r70 FREGUENCY CONTROL FRONT PN
= "
T iz
s
o
cHoerER l -
10 o1 g sar a0 iz ser 5o
oy e
g cu e R car A
E e i
x :mo$ o =N
3 TO 90 MHZ A
1% % M
we oy
oo g—
- " - 1 avos avas
=
fie Lo5te P il o
3 A AL fA'
I i n T J
o obee R wae o § day iy
) Ce 27Ce 2. 9xCE smaoce b Rea  ray
na na: E Toce § Tobceiote
B6ce. 2. wxcs nn e
»r coeren merieien
ar murLirien [ s wrresmron
ear ser
noNT PRl vSeR mETER
s
e
-
.
i
o1 as
“ooin Thvi W e we on
o = & TNim
23 weven rou
a2 na
K faw ¢ SRy s ns
X was 10Ky .
cio
34 meven sy i

9

13v 88T GeGE Ut

MBACCS ON SWITCH/ NICRD BATTERY CHRARGER OPTION

NOTES

1. u REPRESENTS FACTORY SELECTED vmLUES
2. ALL CAPRCITORS ARE FICOFRRAD

UNLESS PRECEDED BY DECTWM POINT

THEN THEY ARE MICROFRAND UNLES3 OTMERWISE

nareo.

5. AL RESISTONS WAE 12 WATT LLESS
oTHERWISE NOTED.

4. CHIP COMPONENT VALUES RRE FOLLOWED BY
€ AND A SIZE DESIGNATOR: 3 FDR DEOZ. o FTM
1206. AND @ POR 2030,

B. BATTERY CrARGER ARD 9.2V REWULATON
CIRCUITS et USED ONLY MHEN MBACCE 13

COPYRIGHT < 1991

WELPER INSTRUNENTS COnPANY
191 TONAKAHK DRIVE
INDIAN HARBOUR BEACH. Fi. 32937

eV




20T

[e)) 3° 1 I@BUS][ T66T G JSQWSASN _ 1eieg i ittt n
9 I “$OE“Z0 o ! -39, __ 40 __Z0 BN¥Oo _€d v¥dd __vd i
AN Jequny Juswhsog)(ez g 1 .—U“ .“.nM_.._NU“ .“NManU“ “nMrLVU“ 73 “
1 -~ - — -
HIJS “NOESI08W O0SEW ON¥U08 AU1dSIO QI 1 1ai1B 114 zaizh 1zd edle®™led  valph 1ra !
1 1
LAC NS 1 _lJ\Ims _N —- .ﬂml._ ..v - 1
VS T—ZZL—(Z0¥) X863 O%¥I1—ZZZ—(ZOP) INOHJIS 13L ! g
LEGZE T4 “HOY3E MNOENYH NuIoNi| 00 T T TTTTTTTTTTTTTTmmTeT =3 650 = (5 S Bl e o i
JAIHO SIMUHEWOL [ET
‘03 SANIWNYLSN &
LSNI H3dM3H mWW_vIN 0371 Z6T-0S0-N-0% UW3d
03 932333
ez NNNNNN 49 57
ak BNYO 5
T wm ¥da 5
ITITT ZZZZZZZ EEEEEEE vvvvevvd
943036y 54305688 9543d3E5 S533038Y
ckle 1| ekl z|eplt AWW
orzn zEt[tt Zeit|i[teR| €E| [Tt € “
(14 iepleslp| slkizl sprER(t
H3 tfEfefe|efr| ZeE g
TTITIYY ZZZTZTZTZ ECEEEECE Provyry
934300dy 543058 943d5dY B334008Y
N
s L 1 i
S AN 3
A DO 1 A L g 3 4
£ = a3 N I ¥ 3
@ g 29988408234
S TdIvEELEOL 1A R 89595581 &8 H
[ . A,
a 1| g 9 o o o 2| s[ T ¥ e £
5 €l € 2| 2| € €l € € & Z1 ByLD3dS
0 (4
=
© 1T
ot
5 °
< 8
[ Z
n %
> s
[} 14
o €
& z
D T
OTZHM
B Zmmmtme 2
£ 30 1
@ YI0E "Z0 L]
w A3Y JmqunN FuBswnoog|ezZiS
a guUod LINJY¥1D 3ID0I¥E 0OSEW
.3y
£ TPPT=LZZ—Z0% X63 DP¥i—ZLL-Z0v INOHdII 13l
© LEGZE T4 “HOUIE MNOBNUH NJ1ONI
E AAINT JMUHUWOL TET
@
5 ANHJWOD SLNIWMNMLSNI d¥adI3H
w
) “3NYd o
[e)] LNO¥4 NO J
° YOLI3NNOD ! umv
b 1
[as] N
_ geiwr, 90001 {92007
< 9Z1d Sz1d
guol Ls3L fEIC |
! 9200°T
ayHod === 0T %00t \\%ﬂﬂwm<lﬁ
NIUW 4 OL 9¥0 1 Al
N /I 92001
Lot i ErALY . €z19
axyos - uze0% ez 1y
NIGW S 0L 9¥0 , u“ Jor  zotd@ ouawv_
S U
sotr ! LzZTH zz13
I S W
i
9oo01  {9300°% 93001 <{9300° i
zzTyd 1Z1Y oz T 6ty !
- EH
1
1
]
1
to” i (sotr
—— vz19 1 quuod NIBW
or oL nmwwmm uwmu M ! |||mv 8r 0L OI3IHS Xd0D
=5 = } w HZedd 201 9907 H =. =
1 9 1
! | N
¥
]
!
1
1
1

3
[}
H 6Z 1Ty
1}



11

1661(3) LHOIYAJOD

Panels Schematic Diagram

10

o 1028 10 d

A3 sequny jumwnnod|wE (S
1S " INJOOSEW  ANZL LH8-MOdE~LNON.A-513NYd 00SEW
LAEAFS

TPYT=ZZZ=L0% 7 X6d O¥¥i-ZZZ—Z0¥ | 13l

LEGZE T4°HDU3E dMNOEMUH NUIONI
AAI¥O MNMUHUWOL TET

ANSAWOD SLINIWNBLSNI H3dT3aH

%78

zr
(AS"1X%} AD"6
doud AM3Lllvd —
iorie

e T

LI
qaNHd AN3L1HE INITENTH OMUONHLS

aa

ke —————

rir aY3IN
HUWODS APT
A¥3llyg —

orig —

m 1HM
1

e
¢ JaNud ANM3LIHG OPDIN S2Dd !

SJUr ¥IWNOAX BINTd EM

PIZlUKO
k:xxumo
etr tosr
1HM
RETS
"
1" ® 1Sds MS
DIA TOSMS
zZosMS
g NIGW NO LHM=-O1A
yRAWNr 3A
zZo&MS
RETS Nne

Ltr sIF

13Ndd Ndud
MNDJHr ONY HILIMS
440/N0 AW3L1HE OJIIN S2OJd H

O¥dgoE 39C1yE SABd ONNOYD
: N

zef

gy¥uog 3301¥4 Odd

MOLIJEANNCD 0077 J¥ 1dUTINN
10€r

nﬂm\

! REISEN

'

“ m 11Ir

! LHM N\

| 108 AM/MS JO 1M¥Ud m\

' A0t o1

! 10

| N8 \

1

“ N:\

m O1A

1 NO Hsnd ! um\

[ 15dS MS

! ot LHM~0IA \

1 ]

! 1oefs | udm\

bk ! a3d \
zza oh\

N9

HILIMS ¥OLD3TAS IONUY

GZOEMS

AL°S O
LHM

€20 ..
T3A N\
Bsy% 4S¥ OL
A8\

ong

- LHM—NYD W
zzl

ADNSIDIA42 HOLOW ¥3L3W NN9 N\
10€EW 1\

114
+ G\
X i\

A¥3Llug MO / NO K
N33y9 3] a3y
109
€

voE°2e 1ze e
er | ] 1snt y3a 1 ole) HmW o Ess
=E ° I
1% & m LN PN ald 1=
omﬂuzﬂ? s A RIE
T — ey
162 m oa CIE Nu& . o maG T G:a
D_H mﬂﬂm {38 } \ ﬂu s Mea ®K N @f osd
H_ ﬁ 6n 660 [ oo o _ 1o 83 C o1y |- @ e
6z un D o _wn«a w#zlﬁoHa_l ¥d @ 4 { u H 3 @ 7a Nm“_Jlalﬂm Goa wa.
R e PER O E F S L i S
NNGG mw S_H_@ _H_mu i 8oz _meu b I A €n 2 ﬁﬁm& o135, |
(2] e3[__1]
m— N v o reEalon
_Jo Dsmu wmu_HmL_H_ T} e 5y 8% © e oo Ot
§ R i | L_I.Té e WA, C I e s
S on 12 T o €0 mEG N O
m H_NS 152 82y 9 wu_ﬁ_u
€ - wO [ = / = L} sen
m N mnﬂ_ﬂ_u @ D! olr © H_ L E 823 £20 323 (I «
(1) _H_ [ €8 O " D:._ 3914
& s10 g4 Q Sl — 2—J7 32
o 923 1 D 0 uE o 3 u@u b~ o
© 92y szy pl — - & _m_ __ﬂ 2 _UOW_ +23 + & @
1S4 829 - ool Lol s 000000 ™ OO0 %M
3 28 vireirsic aar 9ir si 6ic eer +
]
c
‘©
=
TeeUS] 1661 °5 JegueAcN _ 18380



12 General Instructions to Installers

2). The Match Efficiency is 98% at the transceiver’s highest and
lowest frequencies.

If your antenna requires element TEST FREQUENCY (MHz)
cutting, remember that the long- 28 20 30 31 32 33 34
er the element the lower the.fre-

g

quency. If you cut an element too
short the operating frequency will
be higher than the desired fre-
quency of operation and a new
element will be required for your
application. It is wise to cut your
elements a little long until you
become familiar with a particular s
brand of antenna. FIGURE 2 ELEMENT LENGTH 28.5in

Some transceiver equipment is designed with high “Q” output circuits that
may interact with high “Q” antennas in a way that causes the antenna
tuning to vary from the supplied data. Although this is rare, occasions may
occur where this interaction will cause the transceiver not to load properly
into the antenna when it is adjusted into a 50 ohm source such as the
MATCHBOX. Consult the antenna and transceiver manufacturer for spe-
cial cutting charts or adjustment procedures if this occurs.

GENERAL INSTRUCTIONS TO INSTALLERS

In most installation shops, you will be installing several of the same brand
and model of antenna. Be alert for variations from one to another. An
antenna that measures “different”, but still within specs, should be in-
spected carefully.

MATCH EFFICIENCY
(PERCENT)
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Remember the purpose of these tests. Simply making a radio call to check
out your installation is not sufficient. Your shop may be favorably located
with respect to a base station and the call could come through even with a
very poor antenna. However, when your customer gets on the road to use
his radio telephone, he may miss calls and have noisy reception. A few
minutes of checking with the MATCHBOX gives you assurance that the
antenna is in good shape.

MATCH EFFICIENCY VERSUS SWR

Match Efficiency and SWR are two different ways of stating how well the
antenna matches to standard 50 ohm output of transceivers. Either one can
be used. We suggest that technicians start using the Match Efficiency meth-
od. A Match Efficiency of 75% tells you that 75% of the power from the
transmitter is being utilized and that 25% is being returned and wasted. 75%
Match Efficiency happens to be the same as an SWR of 3, but the SWR
number isn't as meaningful in telling you how good (or bad) the maitch is.

We suggest you get acquainted with using Match Efficiency instead of SWR.

About Accuracy 13

ABOUT ACCURACY

Match Efficiency readings between 90% and 100% are accurate to 2%.
For Match Efficiency readings between 90% and 55% the accuracy de-
creases from 2% to 5% in a linear manner. The best accuracy is obtained
at a 100% Match Efficiency. This represents a 50 ohm load, and for most
antennas, the desired load the radios should be matched to.

To check the load accuracy of the MATCHBOX you should use a cali-
brated 50 ohm load. You may use a 50 ohm load or a 20 dB attenuator for
a general check of the MATCHBOX'’s operating accuracy. (Be sure the
loads you use are intended for use up to 1000 MHz.) With such a load or
pad connected to the antenna port, the Match Efficiency should read 98%
to 100% on the MATCHBOX at all tuning frequencies.

For MATCHBOX calibration at loads other than 50 ohms, check with the
factory for a complete calibration kit that is available for sale as an
accessory to the MATCHBOX line of antenna testers (MBACC2).

Frequency is indicated by a digital meter that is controlled by a frequency
counter. Frequency errors will not exceed plus or minus one count of the
right-hand digit displayed.

Do not attempt to confirm the frequency accuracy by connecting a counter
to the antenna port of the MATCHBOX. The signal at this port is chopped
and the counter will read approximately 1/2 of the actual value of the test
signal. Also, some counters may respond erratically to the chopped signal.

If you wish to confirm the accuracy of the test signal counter, you can open
the MATCHBOX 500 and connect an external frequency counter. For high
range frequencies, connect your frequency counter to pin 5 of U7
(UPB572). The frequency you will measure at this point is 1/20th of the test
signal frequency. Get your calculator out. Multiply the frequency on your
external counter by 20 and compare the product with the reading on the
MATCHBOX counter. The reading should be within plus or minus one
count of the least significant digit of the frequency counted. For low range
frequencies, connect your counter to pin 5 of U11A (74F74). The frequency
you will measure at this point is directly displayed on the MB500 LCD
display. Use a high impedance input to your counter or it could load the
internal circuits of your MB500 and cause the display to blank.



14 About Battery Life

ABOUT BATTERY LIFE

The MATCHBOX Line uses six Alkaline “C” cells to power the circuits.
Combined with the Push ON/FREQUENCY control which connects
the batteries only when the instrument is testing antennas, MATCH-
BOX will provide many months of service in normal shop environ-
ments. When the battery voltage falls below 8.6 VDC, the LED lamp
on the front panel will no longer light and it is time to replace the
batteries. It is wise to replace the batteries on a yearly basis if your
usage of the instrument is light.

For MATCHBOX users who have heavy usage, check with the factory

for rechargeable battery packs and wall plug power supply accesso-
ries (MBACCS).

MBACCS5 12V NICAD BATTERY ACCESSORY

The MBACCS for the MB500 is a factory installed only accessory. The
accessory replaces the “C” cells with a NICAD battery pack and adds a
charging circuit for a wall plug transformer to both power the unit and
charge the battery. Also included is a switch on the back panel that turns
the unit on or off, eliminating the need to push the frequency set control to
operate the unit. MBACCS is a factory installed accessory and should be
ordered when the MB500 is ordered.

LIMITED FREQUENCY RANGE

The user may decide to use a smalier range of frequencies than the
MB500 is provided with. The low range 2 to 90 MHz is factory set to 10 to
90MHz. You may limit the range from 30 to 50 MHz by adjusting the range
end set controls. For the low range R52 adjusts the highest frequency and
R50 adjusts the lowest frequency. Since the controls interact, the readjust-
ing of these two controls will be necessary until the desired range is
achieved. The high range is factory adjusted from 80 to 550 MHz. To limit
the high range adjust R53 for the highest frequency in the range you
desire and R51 for the lowest frequency in the range you desire. Since the
controls are interactive multiple readjustments will be necessary.




WARRANTY

Helper Instruments Company warrants this test instrument to be
Jl free of defects in materials and workmanship for a period of one
Il year from the date of purchase. i

Helper Instruments will repair or replace, at their option, any defec- |

tive instrument which is returned freight prepaid, unless the defect
has been caused by obvious abuse, or misuse of the instrument.

In no event shall Helper Instruments Company’s liability under this (|
warranty exceed the cost of repairing or replacing such defective
instrument, and under no circumstances shall Helper Instruments
Company be liable for consequential damages.
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