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Converting Surplus:
Overview Covering Coaxial Relays

Converting surplus equipment has always been a fascin ating event, both in the conver ting and
the hunt to loca te items to convert. What then do we con vert ?

Photo A, Picture of a few varieties ofSMA coaxial relays, From left to right: SMA SPDT
latching (hj ! 011(/ center top ) and a 4-I'0rt SMA transfer relay (right top) , Standard S/I1A
SPOT Zq-volt retav a liter boncnn. All relays rated to 18 GN:;.
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We ll, we convert the things we can find
in surplus. scrounging the scrap deal 

ers and swap meets. looking for candidates
upon whic h to work the fin e art of rccon
suu cnon. 10 turn that junk into g o ld . I am
not into co llecting o ld fi shing lu re s or go
ing to s po n i ng e vents . Ma ybe I am
tweaked towa rd s hias , h UI profess ional
sports are more big business than sporting
even ts.

A point of view from a test
equipment junkie

What gets me up and going. besides my
ve ry acti ve grand ch ild ren, is the hunt for
a c ho ice piece of mi crowa ve surplus ma
teria l that can he modified in to something

useful. It would he nice i f wh atever was

located in surp lus fu nctio ned a s is , bu t
the n that would take the fun out of the
hunt and reconstruc tion. W hat the n ca n
he fo und in s urplu s that seems to be o ve r

looked'?
The first major thing that I have observed

is coaxial relays. especially the za-von-ac
tuuted SMA postage -stamp-size microwave
variety. Most peop le shun them for several
reasons, wi th the main o ne be ing that they
do n't operate from l z-volt DC. There have
been se veral artic les on how to disassemble

these e xpensive microwave relays and re
wind the coil for 12 volts DC. I never did

that, as it seemed to be too much trouble. A

solution. but no t for me . What then?

Finding a solu t ion

Creating a 24~ volt power source to oper
ate these line relays seemed a project wo rth

taking OIl. Not wishing to usc extra power
fro m batteries fo r portable operation , main
operation fro m 12 volts was des ired for all
un its constructed . A simp le DC voltage
booster needed to he developed. In scruung
inc local sources I located several DC -to-DCe '
power converters of small physical size that
were fully isolated inpu t to o utput. Of
course. if a 12- to 24-volt converte r could
be located. problem so lved. Other alte rnatives
should be explored using o ther voltage
s upplies.

A 12- to 5-volt isolated power su pply
(DC-to-DC power bloc k) seems to be com
man at most surplus scrap dealers, and can
be uti lized by Slacki ng the 5-vo ll output on
top of the ma in l Zc volt DC input , creating
a +17-volt line for relay switching. Us ing
24-voll coaxia l relays and operating the m
on 17 volts seemed reasonable. Of 8 re lays
tested, 4 relays operated from the 17-vo lt
su pply, T he remaining 4 relays functioned

with 19 volts DC applied .
All relays tested in this batch were stan

dard operating relays . DC voltage was ap
plied to switc h fro m Rx common mode
to Tx mode . Another ty pe o f re lay loo k
ing similar in physica l appearance to the
abo ve re lay is what is c alled a " latching"
relay, I located some at our local swap

meet and p u rcha se d the batch . The se
latching rel ays were c ursed with the ol d

stigma of a 28 -volt DC coil . T he swap
meet seller wanted $5 each for them he
cause wire ends we re st ill soldered to th e
re lays , Such a deal! I counte roffered three
for $ 10 an d he accepted , so I took the 6
relays he had .
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Checking loss through the relay contacts. I
fou nd that eac h BNC relay and associated
coaxial cable and connectors contributed
about I to 2 dB of loss at 1296 MHz.

I tested theBNe relaysat 2 meters (144 MIl,,)
and found that the loss was a few tenths of
a dB. Not wishing to add relays for VHF
usc to the j unk box, I dumped them. W hen
I checked a large "N" connector- type re
lay. I found a few tent hs of loss at 1296 :\!1Hz
an d good isolat ion between the switched
side and o pen port o f the relay. However. I
did not want to use a relay as large as the
" N" connector unit and thought it would be
better to sh ift them from high power ap pli
cations fo r HF to low microwave frequency
use.T he SMA relay still reigns supreme due
to its very low loss minia ture size and great
isola tion betwee n ports at all microwave
frequen ci es fro m DC to 10 GHz . Some
premium types are rated to 26 GHz .

After rebuildi ng the 1296 MHz converter
and removing all the BNC relays, I was able

supreme . They are small. lo w- pro fi le
switches that usc a microwave-rated min
iature connector. The y have been tested to
ha ve only a few tenths of loss through the
re lay contacts and most will handle at 10 GHz,
10 wans of power. It 's very important when
ge nerating power at microwave frequencies
as it is precious and you don't want to give
it up to excess loss in components used .

Let 's take the com mon BNC coaxial rc
lay found in many surplus shops and eq uip
ment stores, and look at a recent conversion
I checked ou t tor performance. The unit I
tested used four BNC relays constructed in
a 1296 MHz transvcrtcr. The four BNC re
lays in this converter design switched a 1
watt power amp in and out of the circ uit
and then swi tched the receive preamplifier
back into the antenna after the transm it re
lays rele ased. r tested the circuit pe rfor
mance and found that I could on ly get one
half of a watt output on the ante nna con
ncctor and sensitivity was low in receive.

Photo B. Picture of high -Ion Btv'C relay 1/01 usable ut 1296 MH';, (a liter top ). better
suited[or low frequencies like 50 or 1-14 M H';,. All early SMA version ofa beuer-tban-Btcc
relay, but still not top performer above I Gil';" is (If far right.

Ph oto C. Picture of lorge, high -power UN" connectori-ed on right, and SMA version of
sallie relay (1) the left. Bath rated /02 GIl::for reasonably good performance. Jus/large
atul high-power:

The relays obtained were Micronetlcs
RSM-2D-L-1type . Without a spec sheet and
many no hits searching on the Weh fo r de
tails. l powered them up with my be nch sup
ply to test for basic operation and switching
contact integri ty. They all worked just ti ne ,
latching an d all. Latching , by the way.
means the switch will remain in the selected
pos it ion even when the DC voltage is
removed. To transfer hack to its original po
sitio n another pin needs to have DC applied
and it switches hack. Agai n. the DC vo lt
age can be removed and the sw itch stays in
the new latched position - quite a current
saving feature . Ncnlatching re lays req uire
vol tage to he applied all the time the relay
is in operated condition. The n whe n re lay
voltage is removed, it returns to normal re
ce ive condition with no vo ltage applied.
Latching relays require a pulse of DC vo lt
age to toggle to a set state , and no current
flows after the latch func tions. To go to the
other state. it needs a pu lse of DC voltage
on another control pin ami the relay latches
in the other state an d opens current fl ow in
a new state of operation .

I de cided to try the latch ing relays at a
lower vo ltage switch point and tried 17 volts
tha t I had just used for the other relay tes ts.
All re lays latched and sw itched just fine
no hang-ups or fa lse operations. I set up a
simple lamp circuit to watch opening and
c losure of the SMA re lay contacts and fi 
na lly assured myse lf that the relays would
function not on ly at 17 'lolls, but at 12 'lolls.
too.

What a stroke of luck. Every tr ip fnrag 
ing through surplus material does no t al
ways tum up a gold purse for the search
efforts . Many trips turn up no thing. Not to
mention trips that d id not pan out. If you
kee p your fai lures secret. many will think
you are a surp lus j unk man cx traordinaire,
whe n in rea lity what is ha ppeni ng is that a
few good trips make up for the many that
mig ht have supplied you only with infor
mation on new items yet to he received . The
early bird ge ts the worm scenario works
here most of the time . II' you snooze. yo u
loose . Check out your local swap meets.
Lots of dead searches and nothing found,
bu t persistence will pay off. occasiona lly
allow ing you 10 hit the jackpot. It j ust re
qu ires ded ication to the search to locate
parts inexpensively.

Why, then, was I excited when I located
SMA postagc-starnp-stze microwave co
axial relays'! W hy not get excited about
some BNC or type "N" connectorizcd co
axia l relays ? Well , be ing into microwave
operations from 1296 MH" 10 10 GHI. . i t
is my opinion that the SMA re lay ra tes



Photo D. Very high·/JOwer coaxial switch constructed with vacuum relay contacts [or
rery high-power handling RF switching capabilities. These types of refays lise vacuum
switch contacts and solenoid driver coifs. which are IOta lly replaceable. Photo with cover re
moved shows the white ceramic body ofeach switch element for II single pofe double throw
(SPDT) coax relay. This coat relay is getting high-tech: and very high-power.

Photo E. Nowjust when you think )'01/ have seen everything, here is a coax ial relay. with:
COl/nectors , that weighs ill at seven pounds. A short section ofcoax cable is attached with
COIJIleetors on each end. contributing a half pound. Consider thi s relay in the multi
multi-kilowatt level, Shawn with: smaller "N"- and SMA-tJpe relays f or si:e comparison;
miniature SMA shown center front is l -inch: square.
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wave freque nc ie s. Po wer specific ations
roll off as frequency is increased. I haven't
o bserved any real problems running 10
watts of po wer at 10 GH t . I would not try
to push rati ngs and go fo r the ma xim um
power, as I am a conservative use r and
belie ve in not pushing the maximum en 
velope, Do I usc an SMA relay for switching
the I and 5 wa tt ampl ifie rs described in
last mont h' s 73 Magazine co lumn ? You
be t! SM A fo re ver.

Some gene ral rule s o n SMA coaxial
swi tches are : (l ) Small size can hand le
hi gher po wer leve ls, with some manufac
tu rers cla imi ng seve ra l hundred warts at
VHF a nd derated in power at 10 GHz to
th e 20-w a tt ran ge , (2) Isol a ti on or
c ross talk between o pe n and closed side
of the switch is rated in dB a nd can be as
great as 50 dB in some relay s . T hese are
m aximum ratings for ce rtain types, and I
recommend no t push ing an y device to it s
maximum ratings.

" N" ty pe relays are rated in the 500- [0

I ,OOO-watt range at HFIVHF and are re
d uced in powe r to the 50- to IOO-watt
ranges at frequenci es of 2 to 3 GH z. Typi
cally, they are large in size and can be
o utfi tted with SMA conne ctors as shown
in Photo C , if yo u look clo se . I don 't try
and push ratings, a nd I reserve th is type
of re lay for HF to 1296 MH,. high-powe r
rigs.

Photo E shows the largest coaxial re lay
in my co llection. It we igh s in at 7 pounds,
and that's withou t connectors attached. It' s
m ade for very-l arge-d ia meter on e-inch
heli x cab le fo r ind us tria l h igh -po wer
switchi ng. A cen terpiece to be sure of. or
a great door sto p if you' re not into ve ry
high-powe r re lays.

BNC and related UHF co nnectors and
associated rel ays are better le ft for 2 to
30 M Hz for the pur is t. Yes, 1 kno w they
are used a t much higher freq ue ncies, but
compared to " N" and "S MA" types, the
fiNC and UHF connectors arc left in the
du st. If you loca le a re lay and want to
determine its ratings, try searching the
Web for its original manufacturer. However,
i t m ight be diffi cu lt , as most companies
ha ve me rged or j ust gone away.

As with a ll p roj ec ts , an d es peci a lly
am ateur microwave-related item s cover
in g this coaxi al relay appl icatio n, I will
be glad to answer q uestions . Drop me a
note o n E -m ail to [ w b6 i g p @ha m 
radio.co m].

Well, that's it for this month. Coming up,
I will be covering usage of microwave at
tenuators, detectors, and other coaxial lest
devices . 73, Chuck WB 6IGP. fa
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amplifier would have been very poor and
possibly destroyed the RF preamp if switch
ing were done with a sing le BNC relay. iso
lation at 1296 MHl with the SM A relay
measured in e xcess of 30 dB loss between
t he swi tc hed side of the re lay and the
nonswitchcd side.

The bottom line with RF coax ial re lays
is to pick up what you can for your projects
but ha ve a han dle on which ty pe will bet
ter serve your application an d frequ e ncy
of operatio n specifica tions. Yes, the SMA
connector is the best c ho ice for micro -
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to improve the receive sensitivi ty some 4
dB on transmit and now have 1.2 watts of
po wer output on the system. Remov ing the
BNC relays and their high switching loss
di d the trick . By changing the ci rcuit's
sw itching configu ration I was able to use
only one SPDT SMA coax ial relay to do a ll
the sw itchi ng . I deemed it was not neces
sary to switch the preamp and power amp,
and le t the coax switch ing take place o n
preamp in and RF out to the an tenna . With
the old design using BNC relays, the bola
tion between preamp and the power RF




