
• Waveguide for the 24 GHz Band

' QI:I • (1.25 10 1.8) 'eo (1)

and .. onty YIIIId Jot the HI ThIS is
tl'Ml most important w.~uio.wa ~; it
i' ulu.lly .xelul lvely uNd in the . mlleur
radio tl ehno logy.

ThI cut-o lf r~ueney leo men tIOned in
equation (1) ,..,,11I 'rom the limIt WIve-
leng th ~ :

(2)
,'00 •
"

whe re e II !he propag.tiOn speed of 1M
electromagnetIC w......:

e • 300 1 10' em Il

Ind It - 2.1
~ • II the mn.r wknh of the wavegu ide
(1M drawing).

Example : Let UI calcull te the operlting
l...,quency range of w.~ulde type R 320:

It - 2.1 • 1.<l22em

300 x 10' em •
'co • 7;'0;;-:;:":':1.422 em x.
' eo • 210.G11 x 10' 111

• 21.091 GHz

Opwltlng FNqUe ncy Range

ThI oper.tlng frtJquency range fop Ow.n in
the dat. IhMts .. u fOllOws:

A 220: 17.6 - 2e.7 GHz
A260: 22.0 - 33.0 GHz
R 320: 26." _ .co,1 GHz

fop is defined u :

The wav-oulde dl"'-Mion .a. I'" draw·
ing) 01 Itle lt1,.. prevlousty menlionld
wavegu id.. il:

A 220 : I .. 10,6&8 mm .. 0.42"
R 260; 8.840 mm .. 0.34"
R 320: 7.110 mm .. 0 .21"

The dim....sIon .b. It ant)' important for the
~kdown~ (r*'-t- lr.,., " ut1.,. I). Of
COUfM. it doea havt lOrN eff-el on lhe
inl lllilation 01 Mmico nduetors. Ind II .110
It.ndardIZed. Thll will be d ll~cu..ed l.ter.

Ttl,.. tyPM of w.~..,. IVItIIbfe
for u•• on the 24 OH, tNnd (aml l eur blind
from 24.000 to 24.250 GHI):

R220 -WR42 -W020
R 2eO .. WR 34 .. WQ 21
A m -WR l l -W0 22

Aa ean be ..." In the dllta ,,....r. of
theM ~ Of '" the ta~....... In
(1), ttl t mendoMd type can only be
uHd wtth IOtM Imltatlon a II 24 GHI:;
howev." " poNe••••• "urn"*, of N 
vantllg••• which . ,. to be dl.cu••ed.

O..lgnalion S,at.ml

• IEe·standard: R 220
The number follOWing the A (A .. rec
tIIngula' waveguide) ind ica'.. the OWl'

1,..1 Operllrng lreqlJency III to GHI); in
our IXlmp": 22 GHz

• US-standard; WR ..~

The numbel' fo llOWIng the dlllgNllion
WR i nd~. the waveguide d trNnaiOn
-a· in declmll jnchn; In our ,.amp": I
.. 0.42 incn.

• Bntlsh standard : WG 20

The numbel' follOwing 1M dHlgnl,ion
WG (Wave GuidI ) I, only I ••,ial num
ber tha l lncrMMI with frequeney .

,..



Calculal ed Values lo r the Waveguld.
Wavelength

According to equation (3) the follow ing
values reaull lor the wa~length 4i lor the
comer Irequencies of the 24 GHz amateur
banc!:

According to equallon (1), the operahng
Irequency range is then:

fop • (1.25 to 1.9) 21.091 GHz

'op .. 26.4 1040.1 GHz

Wavelenglh In the Waveguide

The wavelenglh In the waveguide 4i la 1m·
portant lor lhe design 01 equipment It dll ·
lers from lhe II'M- 'Pace wavelenglh ).., by
lhe rel lo 01 ~. The relallonshlp is aa
lollows:

4i • V 1 _ (>..on.., )' I (3)

Frequency
In GHz

24.000
24.250

A220IWR42
4<

15,42 mm
15.18 mm

A 320IWA 28
4<

26.19 mm
25.07 mm

•

Where ).., • clio

c • propagation speed
10 • operaUng IreQuency in Hz

kr • 2a

It wtll be seen in eQu.tion (3) th. 1the w..... •
length In the wa~uide will approach Inll·
nlle valun when ).., appfOlichn the vllue
~, In other worda, when )..,Ii.r .ppro.chea
zero. This means th.t a waveguide can no
longer be used in the vicinity 01 Iia cul-oll
frequency Icc .

A nding O,.. 's Own WavegukSa
_SlII ndard_ ,

You may ha .... noled thai the waveguide
dimension ~b. Is not mentioned In the
equations . Practically speaking , il only
de'termi nes lhe breakdown voltage 01 tha
waveguide .t high power levels. For Ihla
reason, radiO amaleurs need not nece...•
rily be bound to the IOmetirnee very
e_pensive, and diHicult 10 Obtain atandard
waYlguldn. TMra ia nothing to atop ua
using melal proW.. available In metalwork
.nd model·building anopa. Suitabla brua
cenler pro m.. are available that are very
auitable fo r Inatalling componenll.

The declalon not 10 U18 atandard wave·
guide parta meana that II II alao neceaaary
to cons truct auch things u the flanges.
AIIO, one will not be able to connect alllnd·
ard measuring equipment to a hOtrl.-mada
waveguide I)1Item unl... aultabla, calcul·
ated transitions l rom one syslem to another
were provided.

Wavegu ide Type A 320

This type 01 waveguide tWA 28) la used
outside 01 III operating Irequency range in
the vici nity 01 its cut-ofl frequency. As will
be seen In the above table, the waveguide
wavelengths are approximately twice . s
long as in the larger waveguide type A 220,
This il • small advantage: Th. electro·
mechanical 1YS"m will be increased by
tactor 2, whiCfl means that the mechanical
t~erances can be graater and thus con
, Iruc tlo n less critical.

This advantage must be compared With a
conside rable disadvantage: All erecoeu
njJ8f1Ces in the waveguide will lead to an
Increase 01 IhI atanding wava ratio (SWA)
and will excita higher wave types. Th...
have an adYe,.. efleet on the lundamenlal
wave (H,o), and axlracl energy Irom II. thus
in<;reaslng the power loIS. For thll reason,
II should be noted that waveguide type R
320 CWR 28) can only Just be used lor the
24 GHz amateur band when benda and
othaf complicated conf lguralions SUCh aa
waveguide ......itches are not used and when
'I!IStncted to thor1 waveguide 1e~lha .

Waveguide type R 220 CWR 42), on Ihe
other hand , can be used Without IImital lon.
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