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Class, 10 — very, 0 - Not
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Multi

 $10-100s, Eo
* Test batteri
plugs, circuit ¢
« Two wire lead
resistance, series
* Generally your firs

g

wE

- AC/DC Volts, current, r ‘\/( P iCU \ | | @ : \H
« #digits3%2-1999,4 72" O o ol |
« Cheap meters are great! I I . Sioll, , D

Just be aware. sl ® 0 B o v

* Analog meters still very usefu 'Hi'?”d
especially for tuning and trends - Digital
« Non-True RMS AC voltage only | i75(;.10.03
accurate on pretty clean sine wave, i Cloits
True RMS | AC, lik e RMS
rue accurate on any AC, like B oLter

some inverters

« Clamp meters great for noninvasive
current, AC common and cheap, DC
new and expensive

Capacitance

Almost any multimeter you get will be useable, addl features:
Capacitance, high current range, hold, True RMS, temperature,
computer interface, clamp or “blade”, transistor test, audio
feedback, more digits, bar graph....
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60-500 MHz

- . . o BF v-v_;:.—.". ’ I':‘,'I - "
4 1 23 ; |
» | -"iu,‘ e o | = -
i~ DIRECTIONAL RF WATTMETER
= ’;‘; i ? > |
| 3 ‘ ] 2N ;

« $50-100s, EoU 9
 Measure reflected
2 port—one to trans
* Cross Needle, Direct Rea
* Cross needle, one meter fo
SWR
« Key transmitter to read — remember
* Does not tell if antenna actually radiating! , mitter is.
« Most antennas can be “tuned”, lengthen, shorten, loading cmls/caps

b
' shows
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Transce
Tuner
IN mete

$100s-1000s, Eo .
Reflected Power, Fc ME)
Cross Needle, Direct
Besides current SWR,
transceivers can plot SWR
Remember you must ID!
Personally very fond of MFJ digite
“dummy lights” — Forward/Reflected PG
SWR, Frequency, impedance, capacitance,
Inductance

Tuner can equal “dummy load”
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~$60, EoU 1( FANVEECL® — SF-103
RF frequenc

within 10 yard

Just turn it on, ke
Check end produc

Is my transmitter do

2 2800MH2 FREQUENCY COUNTER

what | think it is? |7 6/ 2 Rans 27TH-2.8G
One of my few specific p

recommendations

Signal strength high enough rest

antenna pattern characterization
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Ante

$50-100s,
 No trans
characterizati
frequency ran
* Single port — jus
 Tune antenna whi

P e

9) MINI60 Q

HE ANTENNA ANALYZER
[=60MH?

SET SCAN - MODE.  BAND I DOW
¢

DRBR@

GGG
EIEID
DB
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VNA b
. $50-100: o BRG] T

« 1/2 port
filter, amp, n
 Connect ante

: 1]0FS =4 S 690 :

(complex impe o \75 .
return loss,...), G R "
 Everything antenna ' EA WS |
plus much more - =

Not hard to learn, but some
| recommend over antenna analy
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SDR!

Yes, | consit
instrument
$10-1000s,
See actual sy
frequency, sign
Antenna far enoug
antenna to not ove
direct connect!
With directional bridge
easy antenna analyzer! ~$50
Personally very fond of SDR
to use, great software, including f
featured SA, modulation analysis
LimeSDR fascinating development
platform, very “fiddly”

RTL, others down to $10
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‘Pane

12 ;:i gj ICP;
¥

oi'io 0A o

143 62AH 0 enw =0UT ()

| 368.2kWM |099% | LCK
° = | 61\22:17: 24
$10-100s, '!\ 2470 23: 29 | CER|
 Mostly volt =
« Remote wirec 8
« Some with coil f :
installation AC, DC N
* luse a lot in project
\\ “Cigar”
:‘ [, lighter plug
ox meter, USB DC meter with o
 supply current shunt -
\\ =3 AC meter with
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i 070 DI Y
, t,\ntmt:sm:i 322 e
o =|omes et e

e R RS RO ==

$100s-100C
Displays vo
Observe modt
sine waves .
While | love oscill
really needed for mc
If you want to get into
highly recommend Bitsca
Modern digitals often have

spectrum, somewhat limited — e e—
Key specs: Samples/sec, o
bandwidth, A/D bits = x|
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m /AMERICAN "RELIANGE INC. ~ PROGRAMMABLE DG POWER SUPPLY
| < 3

3

» $10,000s, E

» Transmitter/r
characterizati

* Project develop
tuning

Precision Audio
(30MHz) Function
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