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Series DP241

Features
• Low VSWR 
• 360˚ Azimuth Coverage 
•  60˚ Elevation Coverage
•  Models within the range 1.5 GHz - 330 GHz available
• Waveguide Interface Models available

The Flann Omni Directional Antennas series 
MD249, provide 360˚ coverage in azimuth 
and 60˚ coverage in elevation; these antennas 
are suitable for applications requiring a good 
all round coverage.

Typical applications include:-

• Wireless LAN
•  Source Tracking
•  Outside Broadcast
• Air to Ground Downlinks

Typical Specfication:- (Model MD 249-AA)

Specified Frequency Range
Functional Frequency Range
Nominal Gain
Gain Variation Elevation
Gain Variation Azimuth
Polarization
Nominal Half Angle 3 dB Beamwidth            
Nominal Half Angle 10 dB Beamwidth
VSWR (Max)
Typical Power Handling       
RF Coaxial Connectors

59 GHz to 65.5 GHz  All Broadband widths up to 2:1
50 GHz to 70 GHz  All Broadband widths up to 2:1
2 dB
±1.5 dB
±1 dB
Vertical
Typically Greater than 30˚
Typically Greater than 60˚
1.65:1
5 Watts
1.85 mm Male or Female or Type N, SMA, K for lower frequency 
ranges

Omni Directional Antenna
Series MD249

Model MD249-AA

Model MD249-AB
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V & E Band Diplexers 
Series 286

Features
• Models 49.9 GHz to 92 GHz
• Low loss
• Innovative compact design
• Tuning free
• Available in small & large quantities
• Standard and customised models

Model: 25286-7225

Flann offer standard and special custom diplexers 
designed for the demanding millimeter wave 
applications at both V (58 to 63 GHz) and E (71 
to 76 GHz and 81 to 86 GHz) bands. 

Aluminium, Copper, Gold plate or Silver plate 
options are available depending on customer 
reqirements.

The diplexer 25286-5947 shown on the next 
page  is an example of a custom product designed 
and manufactured to meet a specifi c customers  
exacting requirement.

The Diplexer Model 26286-AA, shown above is an example of an arrangement of a typical E band diplexer 
designed to operate over the 71 to 86 GHz frequency band. For other examples of custom designed diplexers 
please see the following page

Ordering
Please specify the following:

Example: 26286. A WG26 (WR12) 71-86GHz Diplexer.

WG Designation Series

28625 & 26
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WG25/WR15 V-band Diplexer (25286-5947)
Band port Low High

Frequency (GHz) 58.5 to 59.5 61 to 62
VSWR (max) 1.9 1.9

Insertion Loss (dB) 2.5 2.5

Group delay variation 600ps max 600ps max

Stop Band Rejection 60dB

Operating temperature -45° C to +85° C

Flange types custom interface

WG26/WR12 E-band Diplexer (26286-AA)
Band port Low High

Frequency (GHz) 71-76 81-86
VSWR (max) 1.5

Insertion loss (dB) 0.7 max

Amplitude variation ≤ 0.1 dB in any 150MHz Band  

Group delay variation ≤ 0.1 ns  in any 150 MHz Band  
Isolation (dB) ≥63

Rejection >20 dB @ 1.5 GHz from passbands
Operating temperature -30° C to +70° C

Flange types UG-387/U

Specfication:- Model 25286-5947 Specfication:- Model 26286-AA

Typical Return Loss for model 25286-5947

Typical Transmission Loss for model 25286-5947 Typical Transmission Loss for model 26286-AA

Typical Return Loss for model 26286-AA

V & E Band Diplexers 
Series 286
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Low pass filters simplify measurements in microwave 
systems and enhance system performance by ef fec-
tive ly reducing undesirable sig nals, i.e. harmonics, 
to an acceptably low level. 
 
All models provide a very wide ‘stop band’ of 
frequencies above the recommended waveguide 
band. The pass band VSWR is generally better than 
1.5:1 and in ser tion loss less than 1.5 dB. 

Low Pass Filters
Series 280

Features
• 40 dB Stop Band Rejection
• Models Available from 
 2.6 GHz to 112 GHz
• High Frequency Models 

Available on Request

Filters of this type are particularly suitable for applications involving swept or slotted line measurements.

A range of standard models is available as de tailed below. Customised and special models can be combined with other devices. 
For example a low pass filter combined with waveguide to coax adaptor can also be supplied.

Models are available at higher frequency bands. Details upon request.

Model 19280

For standard flange types and rec om men da tions see pages 118 onwards

A

Series 280

Model

Waveguide Passband
Frequency

Range
(GHz)

Stop Band 
Frequency 

Range
(GHz)

Stop Band
Rejection 

(dB)

Maximum
Insertion

Loss
(dB)

VSWR
Generally

better than

Dimension
A

(mm)
WG R WR

10280 10 32 284 2.60 - 3.95 5.20 - 11.85 >40 0.5 1.15 500

11A280 11A 40 229 3.22 - 4.90 6.60 - 14.70 >40 0.5 1.15 450

12280 12 48 187 3.94 - 5.99 7.88 - 17.97 >40 0.5 1.15 375

14280 14 70 137 5.38 - 8.18 10.76 - 24.54 >40 0.5 1.15 250

15280 15 84 112 6.58 - 10.0 13.16 - 30.00 >40 0.5 1.15 215

16280 16 100 90 8.20 - 12.5 16.40 - 37.50 >40 0.5 1.15 160

17280 17 120 75 9.84 - 15.0 19.68 - 45.00 >40 0.5 1.15 140

18280 18 140 62 11.9 - 18.0   23.80 - 54.00 >40 0.5 1.15 110

19280 19 180 51 14.5 - 22.0 29.00 - 66.00 >40 0.5 1.15 100

20280 20 220 42 17.6 - 26.7 35.20 - 80.10 >40 0.5 1.15 80

21280 21 260 34 21.7 - 33.0 43.4 - 99.0 >40 0.5 1.2 80

22280 22 320 28 26.4 - 40.1 52.80 - 120.3 >40 0.75 1.2 60

23280 23 400 22 33.0 - 50.1  66.00 - 150.3 >38 1.0 1.3 50

24280 24 500 19 39.3 - 59.7 78.60 - 179.1 >38 1.0 1.3 50

25280 25 620 15 49.9 - 75.8 99.8 - 227.4 >38 1.0 1.4 35

26280 26 740 12 60.5 - 92.0 102.5 - 184 >40 0.6 1.5 15

27280 27 900 10 73.8 - 112 128 - 224 >40 0.4 1.66 12

ORDERING INFORMATION
Model: Description
Example: Model 22280 Low pass filter
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Microwave Tuneable Filters
Programmable Series 287 & Manual Series 288

Flann have developed a range of tuneable bandpass  and 
bandstop filters.  The generally excepted combination of high 
power handling with very low insertion loss, by convention, 
mutually necessitated the use of high Q cavity filters.

Flann  have addressed these needs by designing new tuning 
techniques to derive mechanically tuned filters; such filters were 
previously regarded as not practically achievable.
The Flann tuning technique provides high reliability with a 
sustained repeatable performance.

Models with BUS control can be integrated into automated / 
remotely controlled applications.

Features
• Bandpass & Bandstop
• Narrow bandwidths < 0.5%
• 15% frequency tuning range
• Passband designs within the 1 GHz to 45 GHz Range
• Bus controlled or manual
• High power versions
• Very low insertion loss & high Q
• Programmable - BUS Controlled GPIB or Manual
• Other Interfaces available

Band Pass Type
• System designers can now use a single filter rather than 

networks of switched filters
• Power budgets have more margin than using varactor tuned 

filters
• Mobile operators can meet tighter emissions criteria when 

channel switching
• Radio users can have frequency agility with better security

Band Stop / Notch Type
• Radar operators can "low 

cost" test their own spurious 
emissions

• Communications users can 
trace unwanted received 
signals causing interference

Advantages of using Flann Tuneable Filters

Features
• In Rectangular, Single or Double Ridge Waveguide
• Lowpass, Highpass or Bandpass types
•  Bandwidths from 0.1 % to 40 % 
•  Passbands within the range 1 GHz to 130 GHz 
•  1st, 2nd, 3rd & 4th Harmonic types
•  Reflective and Absorptive

Response of a narrow passband tuneable filter over the frequency 
range 4.3 GHz to 5.1 GHz

Frequancy (GHz)

Le
ve

l(d
B

)

Model 15287-AA

Fixed Filters
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Orthomode Transducers
Series 780

Features
• Isolation > 50 dB
• Models up to 140 GHz
• Broad & Narrow Band Options
• High Polarization Purity 50 dB (typical)
• Circular or Square Guide Interface Options

Applications
• For Use With Dual Polarized Antennas
• For Polarization Diplexing

Flann's OMT’s offer the high performance demanded by today’s communication 
systems, in which high polarization purity and high isolation are paramount.

The combination of low cross polar and high isolation characteristics provide 
optimum link performance.

Some examples of the models available are detailed in the table below. 
Other models are available to suit many applications, frequency bands and power 
levels. Details on Request.

Series 780

For other radio products:
See pages 101 & 102 for filters, page 51 for waveguide to coax adaptors & page 90 for antennas.
Please contact our Sales Team for more information on our new range of Radio Products.

Model  17780-AB

Complimentary components are available for a complete antenna fed system from:
- High performance lens horn Antennas
- Polarizers - linear and circular
- Filters and Diplexers
- Isolators
- Waveguide to Coax adaptors (including NEW range of end feed coax) 

Model In-Line Port
(GHz)

Ortho Port
(GHz)

Port Isolation
(dB)

X- Polarization 
(dB)

Return Loss 
(dB)

Insertion Loss 
(dB)

15780 ** 7.25 -7.75 7.9 - 8.4 50 50 26 0.1
17780 ** 10.7 -12.75 13.75 - 14.5 48 48 26 0.1
20780 ** 21.2 - 23.6 21.2 - 23.6 47 47 25 0.1
22780 ** 27.5 - 29.5 27.5 - 29.5 45 45 23 0.2
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Waveguide Calibration Kits

• Three Grades, each with defined accuracy

For use with Vector Network Analysers - 1.14 GHz to 500 GHz.

Three  grades of calibration kits and 
components are available that enable 
VNA users to select the one most suitable 
for the analyser type and measurement 
requirement. Various manufacturing 
techniques are employed and selected 
according to waveguide size and 
required accuracy. 

Critical components in each grade of kit have 
defined accuracies - a feature unique to Flann 
Waveguide Calibration Kits.
Flann calibration kits contain all the components 
necessary to fully calibrate VNAs configured 
for waveguide measurements. A typical kit 
would include waveguide to coax adaptors, 
fixed terminations, a sliding termination, 
offsets, flush shorts and a waveguide section. 
Kits are supplied in a fitted hardwood case 
complete with connecting hardware, data disc 
and handbook.

HIGH
PRECISION

METROLOGY

G O L D
MODEST

PERFORMANCE 
AND LOW

COST

METROLOGY

BRONZE

PRECISION

METROLOGY

S I LV E R

TM
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Model Selection Table

Each kit type contains the following components

Waveguide Calibration Kits

ORDERING INFORMATION REQUIRED
1. Waveguide designation (size)
Example: WG27 
2. Series selected 
Example: 730 see above
3. Description
Example: Metrology Silver Grade, OOL type
4. Vector analysers to be used
Example: HP8513

Complete Ordering Example: 27730 Metrology Silver Waveguide Calibration Kit type OOL for use with HP8513 
vector network analysers

Please Note: Calibration Kits in WG 20 and higher frequencies (17.6 GHz upwards) do not include Waveguide 
to Coax Adaptors. Please state at time of ordering if adaptors are required to be included in the kit.

Note 1 - Flanges

Flann Calibration Kit components are fitted 
with “Precision Flanges” that are fully 
compatible with standard flanges whilst 
providing enhanced accuracy and repeatability. 
Please see page 126 - 128 for details. Kits 
are also available fitted with alternative 
flange styles or special flanges to customer 
specification. Details on request.

Note 2 - Waveguide to Coax Adaptors

The Waveguide to Coax Adaptors supplied 
with Flann Calibration Kits are of sufficient 
length to ensure the decay of unwanted 
evanescent modes.

Note 3 - Offsets

The length of each Flann offset section is 
designed to provide a phase balanced response 
over the recommended frequency range. 
Fractional wavelengths are specified with 
respect to a wavelength λg° where:-

   
λg° = 2

  λghf . λglfλλghfl .  λglf
  λghf + λglf

λglf is the waveguide wavelength at the lowest 
frequency of the operating range and λghf 
is the waveguide wavelength at the highest 
frequency of the operating range.

Kit Grade
Kit Type

OOL TRL / LRL
Metrology Bronze 708 series 703 series
Metrology Silver 730 series 720 series
Metrology Gold 750 series 740 series

Components
Contents

OOL TRL / LRL
Waveguide to Coax Adaptors 2 off 2 off
1.14 GHz to 22 GHz

(WG6, WR650, R14) to (WG19, WR51, R180)
2 off

optional extra
2 off

optional extra
17.6 GHz to 110 GHz
(WG20, WR42, R220) to (WG27, WR10, R900)
Fixed Termination 2 off 2 off
Flush Short 2 off 2 off
1/8 λ Offset 1 off optional extra
1/4 λ Offset optional extra 1 off
3/8 λ Offset 1 off optional extra 
Waveguide Section 1 off 1 off
Sliding Termination 1 off optional extra
Data Disk included included
Torque Driver included included
Flange Bolts etc 1 set included 1 set included
Precision Flange dowels 1 set included 1 set included
Hardwood Case included included
Handbook included included
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Flann Calibration Kits have been developed in close cooperation with manufacturers and users of network analysers. Kits are available in each 
of the three grades, suitable for analyser configurations requiring OOL, TRL and LRL calibration kit styles. The selection of a calibration kit and 
its contents is largely dictated by the combination of analyser model, test set model and type of calibration routine to be implemented, i.e. full 12 
term, single path 2 port, reflection only or TRL/LRL.  

  OOL - Offset/Offset/Load
  TRL  - Thru/Reflect/Line
  LRL  - Line/Reflect/Line

The waveguide Calibration Kits, as described in the preceding pages, contain the components necessary to fully calibrate Vector Network 
Analysers. Flann Calibration Kit components are available individually or to supplement standard kits. Specialised Calibration Kits or components 
for use with alternative measurement systems, such as six port reflectometers, are also available. Full details are available on request.

Note: The components included in Flann Offset/Offset/Load type calibration kits can also be used with the Anritsu/Wiltron 360 to achieve an LRL 
calibration.

The specifications and capabilities of network analysers are subject to constant evolution and development. Please consult us for Calibration Kit 
applications assistance if required.

A Guide to Calibration Kit Selection

ORDERING INFORMATION
Calibration Kit Model: model of specific analyser model with which Calibration Kit is to be used; Description 
Example: Model 22730-HP8513 waveguide calibration kit, metrology silver, OOL, for use with HP 8513 analyser

Note 1 - Flanges

Flann Calibration Kit components are fitted with “Precision Flanges” that are fully compatible with standard flanges whilst providing enhanced 
accuracy and repeatability. Please see page 126 - 129 for details. Kits are also available fitted with alternative flange styles or special flanges to 
customer specification. Details on request.

Note 2 - Waveguide to Coax Adaptors

The Waveguide to Coax Adaptors supplied with Flann Calibration Kits are of sufficient length to ensure the decay of unwanted evanescent modes.

 Note 3 - Corner Radius

Calibration Kits with specified corner radius are available - please contact our Sales Department for more details

Please Note: Calibration Kits in WG 20 and higher frequency sets 
(17.6 GHz upwards) do not include waveguide to coax adaptors. 
Please state at time of ordering if adaptors will be required.

Double Ridge Waveguide Calibration Kits are also available - please 
see page 110
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Calibration devices up to 500 GHz have been developed and supplied to support worldwide measurement activities.
Please contact our Sales Team for further details 
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Calibration devices up to 500 GHz have been developed and supplied to support worldwide measurement activities.
Please contact our Sales Team for further details 
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Model
Waveguide 
Designation

Frequency 
Range
(GHz)

Calibration Type*

WRD200703 WRD200D24 2.0 to 4.8 TRL/LRL
WRD200708 WRD200D24 2.0 to 4.8 OOL
 WRD350703 WRD350D24 3.5 to 8.2 TRL/LRL
 WRD350708 WRD350D24 3.5 to 8.2 OOL
 WRD580703 WRD580D28 5.8 to 16.0 TRL/LRL
 WRD580708 WRD580D28 5.8 to 16.0 OOL
 WRD650703 WRD650D28 6.5 to 18.0 TRL/LRL
 WRD650708 WRD650D28 6.5 to 18.0 OOL
 WRD750703 WRD750D24 7.5 to 18.0 TRL/LRL
 WRD750708 WRD750D24 7.5 to 18.0 OOL
 WRD180703 WRD180C24 18.0 to 40.0 TRL/LRL
 WRD180708 WRD180C24 18.0 to 40.0 OOL

Double Ridge Waveguide Calibration Kits

A range of Double Ridge Calibration Kits  
has been added to the company’s extensive 
selection of rectangular waveguide Kits.

The Double Ridge Calibration Kits contain the standards and 
components required to fully calibrate VNA’s configured 
for waveguide measurements.  Kits are available to suit all 
models of VNA’s in double ridge waveguide sizes from 3.5 
GHz to 40 GHz.

A kit would typically include:
 Waveguide to Coaxial Adaptors
 Fixed Terminations
 Flush Short
 Offsets
 Offset Shorts 
 Sliding Termination (optional - depending on  
  analyser type and calibration method)
 Data disc, hardware and handbook
All the components are supplied in a fitted hardwood case.

* TRL signifies Thru’ Reflect Line     LRL signifies Line Reflect Line    OOL signifies Offset Offset Load

Also NEW to the Flann range of components is a comprehensive selection of other Double Ridge products 
including special designs to suit customer applications

NEW
• Double Ridge Directional Couplers - including dual and triple designs to customer requirement
• Double Ridge Waveguide to Coax Adaptors
• Double Ridge Terminations, Fixed,  Sliding & High Power
• Double Ridge Switches, Manual  & Electrically Operated
• Double Ridge Waveguide Assemblies

Kits in other double ridge waveguide sizes are also available. Details are available upon request.

Double Ridge Components additional to the Flann rangeNew
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Millimeter & Sub-millimeter Calibration Kits 
series 704/721/741

Features
• Models 90 GHz to 500 GHz
• Thru-Refl ect-Line (TRL) Calibration
•  3⁄4 λg or 5/4 λg lines
• 3 Grades
 -Bronze Grade (Series 704)
 -Sliver Grade (Series 721)
 - Gold Grade (Series 704)
• National Physical Laboratory Technology 

Applied
At millimeter wave frequencies the quarter wavelength lines 
required to carry out a TRL calibration become so thin as to 
become fragile and prone to damage and distortion. 

By using multiple 1⁄4 λg lines the need to use very thin, fragile 
sections is negated, ensuring a more reliable and repeatable 
calibration. 

Flann millimeter wave calibration kits have been designed in close 
co-operation with NPL and incorporate 3⁄4 λg or 5⁄4 λg sections. 
Flann has been awarded a licence by NPL to manufacure devices 
using this technology.

Further information on this calibration technique can be found 
from:
21st International Symposium on Space Terahertz Technology, 
Oxford, 23-25 March 2010

Example: 570704. A WM570 Bronze Grade Calibration Kit 500 GHz

Ordering
Please specify the following:

WG designation

704
721
741

Vector analyzer used-

WG28 - 32
WM 2032-570

Series

Typical Return Loss for termination Model 32045

Microwave Specifi cations
Waveguide Designation Frequency 

(GHz)

Termination 
VSWR 
(max)WM WG R WR

2032 28 1200 8 90- 140 1.04
1651 29 1400 6 110 - 170 1.05
1295 30 1800 5 140 - 220 1.06
1092 31 2200 4 170 - 260 1.08
864 32 2600 3 220 - 330 1.10
710 - - 2.8* 260 - 400 1.12
570 - - 2.2* 330 - 500 1.15 * Designation not formally standardised

Standard Kit Contents

2 x Fixed Terminations

2 x Flush Shorts

2 x Waveguide Sections

2 x 3/4λg or 3 x 5/4λg Lines

Set of fl ange bolts

Precision fl ange dowels

Torque driver

USB data stick

Hardwood case

Handbook
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Dimensional Specifi cations

WM* 
Waveguide 
Dimensions 
(microns)

Dimensional Tolerances from Nominal (microns) Flush Short
Flatness better than 

(microns)Waveguide Aperture Line Length Waveguide Section 
Overall Length

Bronze Silver Gold Bronze Silver Gold Bronze Silver Gold Bronze Silver Gold
2032  2032 x 1016 12.0 8.0 4.0 18.0 9.0 4.5

20 10 5 12 6 3

1651 1651 x 826 10.0 6.0 3.0 15.0 7.5 4.0
1295 1295 x 648 8.0 5.0 2.5 12.0 6.0 3.0
1092 1092 x 546 6.5 4.5 2.5 9.5 5.0 2.5
864 864 x 432 5.0 3.5 2 .0 7.0 3.5 2.0
710 710 x 355 4.0 3.0 1.5 6.5 3.0 1.5
570 570 x 285 3.5 2.5 1.2 5.0 2.5 1.5

WM* - IEEE  1785.1:2012 Standard for Rectangular Metallic Waveguides and Their Interfaces for Frequencies  of 110 GHz and Above.

WM* Line Nominal Length
(mm ± 0.01)

Line Changeover 
Frequency (GHz)

2032
1 3.39

108
2 2.31

1651
1 2.81

131
2 1.91

1295
1 2.22

168
2 1.47

1092
1 1.74

203
2 1.24

864
1 1.29

260
2 1.00

710
1 2.10

291
2 1.61

334
3 1.26

570
1 1.74

362
2 1.33

416
3 1.02

Millimeter & Sub-millimeter Calibration Kits 
series 704/721/741
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Waveguide Verification Kits 
Metrology Gold Series 710    Metrology Silver Series 711

The Flann Series 710 of Waveguide 
Verification Kits enables VNA 
users to verify system measurement 
performance. Each Verification 
Kit consists of five 2-port mismatch 
waveguide sections and two precision 
fixed attenuators.

Each mismatch waveguide section is highly 
accurate, stable and provides a precisely 
quantifiable VSWR that is directly 
calculable from its physical dimensions. 
The mismatches, nominally quarter 
wavelength long, are manufactured to the 
same exacting standard as our Metrology 
Gold Calibration Kit Components.

The fixed attenuator designs are based on 
those of our extremely stable directional 
couplers, offering a very flat attenuation 
response over the full waveguide 
frequency band.

All components are fitted with modified 
flanges featuring precision dowels 
to ensure enhanced alignment and 
repeatability.

Model 22710

Each kit contains the following 
components:-

 Mismatch, 2 Port 1.00 : 1
 Mismatch, 2 Port 1.10 : 1
 Mismatch, 2 Port 1.25 : 1
 Mismatch, 2 Port 1.50 : 1
 Mismatch, 2 Port 2.00 : 1
 Precision Fixed Attenuator 20 dB
 Precision Fixed Attenuator 40 dB

Kits are supplied in a fitted hardwood case 
complete with the necessary connection 
hardware and tools.

ORDERING INFORMATION
Model: Description
Example: Model 16710 Waveguide Verification Kit

Series 710 / 711

Model
Frequency 

Range 
(GHz)

Waveguide Waveguide Aperture 
Tolerance of 
Mismatches 

Gold (microns)

Waveguide Aperture 
Tolerance of 
Mismatches 

Silver (microns)
WG R WR

06710 / 711 1.14 - 1.73 6 14 650 35 65

08710 / 711 1.72 - 2.61 8 22 430 25 45

10710 / 711 2.60 - 3.95 10 32 284 15 40

11A710 / 711 3.22 - 4.90 11A 40 229 15 30

12710 / 711 3.94 - 5.99 12 48 187 10 30

13710 / 711 4.64 - 7.05 13 58 159 10 20

14710 / 711 5.38 - 8.18 14 70 137 7 20

15710 / 711  6.58 - 10.0 15 84 112 7 15

16710 / 711 8.20 - 12.5 16 100 90 5 15

17710 / 711 9.84 - 15.0 17 120 75 5 10

18710 / 711 11.9 - 18.0 18 140 62 5 10

19710 / 711 14.5 - 22.0 19 180 51 5 10

20710 / 711 17.6 - 26.7 20 220 42 5 10

22710 / 711 26.4 - 40.1 22 320 28 5 10

23710 / 711 33.0 - 50.1 23 400 22 5 10

24710 / 711 39.3 - 59.7 24 500 19 5 10

25710 / 711 49.9 - 75.8 25 620 15 5 10

26710 / 711 60.5 - 92.0 26 740 12 5 10

27710 / 711  73.8 - 112.0 27 900 10 5 10

MODELS AVAILABLE UP TO 500 GHz.   Details on request

TM
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Waveguide Slotted Lines
Series 030

Features
• Low Residual VSWR
• Low Slope VSWR

The Flann Series 030 of waveguide Slotted Lines is 
designed to facilitate the very accurate measurement 
of VSWR and impedance in waveguide.

Series 030

ORDERING INFORMATION
Model:  Description
Example: Model 22030 Slotted line

The waveguide slotted section is precision machined 
and the slot matched to minimise slot effects on the 
waveguide impedance. High reliability is achieved by 
using selected ball races at all moving points and the 
use of sound kinematic principles of design. The tunable 
cavity and crystal detector ensure high sensitivity (not 
greater than 20 dB down for minimal probe insertion) 
over the full frequency range of each instrument.
The probe coupling is variable and carriage position 
is indicated to an accuracy of 0.01 mm relative to the 
reference flange face. A close fitting case surrounds 
the entire waveguide and carriage assembly* thereby 
preventing harmful dust particles from entering the 
mechanism.
[* except Model 10030 where only the carriage is fully 
enclosed.]
All models can, optionally, be fitted with precision 
flanges featuring precisely positioned alignment 
dowels which provide enhanced flange alignment and 
repeatability. See page 126 for details.

Model 20030

For standard flange types and rec om men da tions see pages 118 onwards

A

C
A

B
Model

Frequency
Range
(GHz)

Waveguide Maximum
residual
VSWR

Dimensions (mm)

WG R WR A B C D

10030 2.6 - 3.95 10 32 284 1.007 432 225 265 90

11A030 3.22 - 4.9 11A 40 229 1.007 362 143 200 24

12030 3.94 - 5.99 12 48 187 1.007 320 168 200 60

14030 5.38 - 8.18 14 70 137 1.007 267 150 135 43

15030 6.58 - 8.18 15 84 112 1.007 240 140 123 43

16030 8.2 - 12.5 16 100 90 1.007 206 147 152 60

17030 9.84 - 15.0 17 120 75 1.007 206 147 152 60

18030 11.9 - 18.0 18 140 62 1.007 206 147 152 60

20030 17.6 - 26.7 20 220 42 1.01 152 138 121 50

22030 26.4 - 40.1 22 320 28 1.01 130 175 108 58

23030 33.0 - 50.1 23 400 22 1.02 130 175 108 58

24030 39.3 - 59.7 24 500 19 1.02 88 75 102 40

25030 49.9 - 75.8 25 620 15 1.03 75 75 102 40

26030 60.5 - 92.0 26 740 12 1.03 75 75 102 40

27030 73.8 - 112 27 900 10 1.04 91 91 102 40
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 Precision, Variable Waveguide Short Circuits
 Series 050 / 051

Features
• Non-Contacting Choked Piston
• Precision Micrometer Lockable Drive

Model 22050

The Flann Series 050 of  Waveguide Short Circuits 
features a length of waveguide which houses a 
non-contacting choked, low-high-low impedance 
piston.

Millimetre wave units utilise a precision machined 
waveguide section. Careful choke design ensures 
freedom from spurious resonances. The piston is 
driven by a precision calibrated mechanism which 
enables accurate and resettable piston positioning.

The drive mechanism is fitted with a lock.
All units provide a high VSWR and an accurate 
reference to the flange face.

The piston movement for each model is greater 
than half of the waveguide wavelength at the lowest 
frequency. Variable short circuits can be used to 
establish an accurate reference plane for VSWR and 
impedance measurements.

Series 050

ORDERING
INFORMATION
Model: Description
Example: Model 22050 Precision variable 
waveguide short circuit 

For standard flange types and rec om men da tions see pages 111  onwards

A
 m

ax

Model
Frequency

Range
(GHz)

Waveguide Reflection
coefficient

Dimension
A

(mm)WG R WR

10050 2.6 - 3.95 10 32 284 >0.995 493

11A050 3.22 - 4.9 11A 40 229 >0.995 456

12050 3.94 - 5.99 12 48 187 >0.995 410

13050 4.64 - 7.05 13 58 159 >0.995 364

14050 5.38 - 8.18 14 70 137 >0.995 318

15050 6.58 - 8.18 15 84 112 >0.995 278

16050 8.20 - 12.5 16 100 90 >0.995 263

17050 9.84 - 15.0 17 120 75 >0.995 253

18050 11.9 - 18.0 18 140 62 >0.995 260

19050 14.5 - 22.0 19 180 51 >0.995 204

20050 17.6 - 26.7 20 220 42 >0.990 205

22050 26.4 - 40.1 22 320 28 >0.985 150

23050 33.0 - 50.1 23 400 22 >0.985 140

24050 39.3 - 59.7 24 500 19 >0.985 140

25050 49.9 - 75.8 25 620 15 >0.985 127

26050 60.5 - 92.0 26 740 12 >0.980 127

27050 73.8 - 112 27 900 10 >0.980 126

28050 92.3 - 140 28 1200 8 >0.980 126

29050 114 - 173 29 1400 6

Specification / dimensions 
available on request

30050 145 - 220 30 1800 5

31050 172 - 261 31 2200 4

32050 217 - 330 32 2600 3

The Flann Series 051 of Waveguide Short Circuits 
offers the user an automated version. 
Please contact Sales for further information.
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Waveguide Screw Tuners
Series 160 / 161

Series 160

ORDERING INFORMATION
Model:  Description
Example: Model 22160 Waveguide Screw Tuner

Model 22160

For standard flange types and rec om men da tions see pages 118 onwards

Features
• Models from 1.72 GHz to 40 GHz
• Anti-backlash Adjustment
• Full Range Tuning

In the Flann Series 160 and Series  
161 designs, the screw stubs have 
sufficient penetration to ensure that, 
even at the lowest frequency, they can 
become resonant.

Anti-backlash arrangements are 
fitted to the screw threads to avoid 
erratic behaviour and minimise RF 
leakage.

A B

C

Model
Frequency

Range
(GHz)

Waveguide Dimensions
(mm)

WG R WR A B C

08160 1.72 - 2.61 8 22 430 134 113 78

10160 2.60 - 3.95 10 32 284 95 76 59

11A160 3.22 - 4.9 11A 40 229 86 62 55

12160 3.94 - 5.99 12 48 187 75 51 54

14160 5.38 - 8.18 14 70 137 ON REQUEST

15160 6.58 - 10.0 15 84 112 58 32 35

16160 8.20 - 12.5 16 100 90 48 28 43

17160 9.84 - 15.0 17 120 75 45 25 35

18160 11.9 - 18.0 18 140 62 34 22 34

19160 14.5 - 22.0 19 180 51 35 22 34

20160 17.6 - 26.7 20 220 42 44 19 30

22160 26.4 - 40.1 22 320 28 54 23 15

Model 20161See Series 210 for higher frequency models up to 330 GHz.
Series 161 dimensions available on request
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Waveguide Slide Tuners
 Series 210 

The Flann Series 210 Slide Tuners consist of a precision 
waveguide machined in two halves, with a slot along 
the centre of one broad wall. A variable penetration 
capacitive probe is introduced through the slotted wall 
of the waveguide.

Longitudinal movement of the probe is adjusted by a vernier 
control which may be locked after positioning. Slide tuners 
are often easier to adjust than other types of tuners in 
which the tuning controls are interactive. The units are of 
a mechanically sound design and adequate precautions are 
taken to avoid erratic tuning and slot resonance.

Series 210

ORDERING INFORMATION
Model: Description
Example: Model 23210 Slide Tuner

Model 27210

For standard flange types and rec om men da tions see pages 118 onwards

Features
• Models up to 330 GHz
• Highly Repeatable
• Full Range Tuning
• Lockable

A

C max

B

Model
Frequency

Range
(GHz)

Waveguide Dimensions
(mm)

WG R WR A B C

23210 33.0 - 50.1 23 400 22 31.5 49 113

24210 39.3 - 59.7 24 500 19 31.5 49 112

25210 49.9 - 75.8 25 620 15 31.5 49 108

26210 60.5 - 92.0 26 740 12 31.5 49 108

27210 73.8 - 112 27 900 10 31.5 49 108

28210 92.3 - 140 28 1200 8 31.5 49 108

29210 114 - 173 29 1400 6
Dimensions
available on

request

30210 145 - 220 30 1800 5

31210 172 - 261 31 2200 4

32210 217 - 330 32 2600 3
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Waveguide and Flange Data

Note: Products fitted with flange types marked thus * are supplied with two fixing screws per flange and 
provided with alignment dowels in accordance with MIL-DTL-3922/67C.

Standard product finishes
Plate: Tin nickel for the larger, low frequency products; gold plate for smaller and millimetric products.
Paint: Two part epoxy paint in mid brunswick green.

Frequency
Range
(GHz)

Waveguide Designation Internal
Dimensions 

(mm)

 Flann ‘Standard’ flange details Please see page 113 - 118 for outline dimensions

British
WG

IEC
R

EIA
WR Flange Designation Description

1.14 - 1.73 6 14 650 165.100 x 82.550 UG-417B/U Type (but without groove) Rectangular, Ten hole fixing + 2 dowel holes

1.72 - 2.61 8 22 430 109.220 x 54.610 UG-435B/U Type (but without groove) Rectangular, Ten hole fixing + 2 dowel holes

2.17 - 3.30 9A 26 340 90.42 x 47.24 UDR26 Rectangular, Ten hole fixing

2.60 - 3.95 10 32 284 72.140 x 34.040 5985-99-083-1560 also drilled for the 5985-99-083-0010 Circular, Six/Eight hole fixing

3.22 - 4.90 11A 40 229 58.170 x 29.083 UDR 40 Rectangular, Ten hole fixing

3.94 - 5.99 12 48 187 47.550 x 22.149 UAR 48 Circular, Eight hole fixing

4.64 - 7.05 13 58 159 40.390 x 20.193 UAR 58 Circular, Six hole fixing

5.38 - 8.18 14 70 137 34.850 x 15.799 UAR 70 Circular, Six hole fixing

6.58 - 10.0 15 84 112 28.449 x 12.624 UBR 84 Square, Four hole fixing

8.20 - 12.5 16 100 90 22.860 x 10.160 UBR 100 Square, Four hole fixing

9.84 - 15.0 17 120 75 19.050 x 9.525 UBR 120 Square, Four hole fixing

11.9 - 18.0 18 140 62 15.799 x 7.899 UBR 140 Square, Four hole fixing

14.5 - 22.0 19 180 51 12.954 x 6.477 UBR 180 Square, Four hole fixing

17.6 - 26.7 20 220 42 10.668 x 4.318 UBR 220 Type Square, Four hole fixing

21.7 - 33.0 21 260 34 8.636 x 4.318 UBR 260 Type Square, Four hole fixing

26.4 - 40.1 22 320 28 7.112 x 3.556 UG-599/U Square, Four hole fixing

33.0 - 50.1 23 400 22 5.690 x 2.845 *UG-383/U Circular, Four hole fixing/doweled

39.3 - 59.7 24 500 19 4.775 x 2.388 *UG-383/U (Modified) Circular, Four hole fixing/doweled

49.9 - 75.8 25 620 15 3.759 x 1.880 *UG-385/U Circular, Four hole fixing/doweled

60.5 - 92.0 26 740 12 3.099 x 1.549 *UG-387/U Circular, Four hole fixing/doweled

73.8 - 112 27 900 10 2.540 x 1.270 *UG-387/U (Modified) Circular, Four hole fixing/doweled

92.3 - 140.0 28 1200 8 2.032 x 1.016 *UG-387/U (Modified) Circular, Four hole fixing/doweled

114.0 - 173.0 29 1400 6 1.651 x 0.826 *UG-387/U (Modified) Circular, Four hole fixing/doweled

145.0 - 220.0 30 1800 5 1.295 x 0.648 *UG-387/U (Modified) Circular, Four hole fixing/doweled 

172.0 - 261.0 31 2200 4 1.092 x 0.546 *UG-387/U (Modified) Circular, Four hole fixing/doweled

217.0 - 330.0 32 2600 3 0.864 x 0.432 *UG-387/U (Modified) Circular, Four hole fixing/doweled

The following  table details the Flann standard flanges.  Most  products are available with other flange 
styles and special Flanges
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• Most waveguide flange types are
  available from WG6 
 (WR650) to WG32 (WR3)
• Special waveguide flanges can be  

supplied to order

Waveguide Flanges, General Information

Flann is able to provide ‘free fit’ waveguide 
flanges for WG6 (WR650) to WG32 (WR3) 
for customers’ own manufacturing assemblies.
.
Flange fixing hardware (nuts, bolts, gaskets, 
shims, etc) is also available. We are also 
able to supply special flanges to customers’ 
requirements.

Standard Flanges
All waveguide products in this catalogue are fitted with Flann “Standard Flanges” as listed on page 111, except where stated.
Note: Choke flanges are not recommended for broadband waveguide equipment.
Details of the “Standard Flanges” as fitted to Flann products are shown on Pages 113 to 118.

Double Ridge Flange Definitions: C = Cover Flange, G = Grooved : 1 = Tap and Clear, 2 = All Tapped, 3 = All Clear : A = Aluminium, 
B = Brass. All instruments will be fitted with C1 flanges as standard.

Flanges and flange hardware - quotations for standard and special flanges are available on request. Flange fixing bolts, nuts, dowels and O ring 
seals are also available - details on request.

Anti-Cocking Flanges for Millimetric Waveguide Bands
• Greatly improved performance and repeatability

• Fully compatible with standard “Mil spec” flanges
 
The Millimetric flanges in the Series UG-381/U to UG-387/U are notorious for “cocking” during connection which results in leakage, increased 
insertion loss, discontinuity and poor repeatability. Flann produces a range of millimetric “Anti-cocking” flanges which provide greatly improved 
performance and repeatability whilst maintaining full compatibility with standard Mil spec flanges. “Anti-cocking” flanges are optionally available 
on most millimetric products in the Flann product range. Refer to page 122 for  details. Customers requiring millimetric products fitted with anti-
cocking flanges must request such flanges at the time of the initial enquiry. Purchase orders must specify anti-cocking flanges, if required, as such 
flanges can not be retro-fitted to products.

NOTE:  Anti-cocking flanges must be specified at time of order.

Precision Flanges
Precision flanges are  fitted as standard to all Flann calibration kit components and individual Metrology Grade Components. 
Flann precision flanges are fully compatible with “standard” flange types. Precision flanges in the millimetric waveguide sizes also incorporate 
the “anti-cocking” feature. See from page 119 for details.

Waveguide Materials

Flann is able to supply most products either in brass / copper waveguide or in aluminium. Metrology grade products have the waveguide 
sections machined to a high accuracy from solid material. The remaining products utilise premium drawn waveguide supplied to MIL 
specification or equivalent.

See pages 113 to 118 for “Standard” Flange Details and outline dimensions
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“Standard” Flange Data

The following flange details show the “standard” flange types as fitted to Flann products, unless otherwise stated. Full dimensional details of all 
“standard” flange types are available on request.

Flann Standard Flanges Non-Standard Flanges
Full details on request

 A .............................106.38
 B .............................161.14
 E ..............................43.69
 F ..............................23.83
 G .............................45.39
 H .............................70.99
 Holes .......................10 x 6.71 dia
 Dowel Holes  ..........6.35dia

WG8 R22 WR430
UG435B/U TYPE (without groove)

Alternative and custom flanges can be fitted to special order.

Flann is also able to supply most types of Flanges as separate items. Please contact our sales office for price and availability information.

 A .............................138.90
 B .............................221.50
 E ..............................58.69
 F ..............................31.73
 G .............................60.30
 H .............................100.00
 Holes .......................10 x 8.20 dia
 Dowel Holes ...........6.35dia

WG6 R14 WR650
UG417B/U TYPE (without groove)

UDR 14
CPR 650F

UDR 22
CPR 430F

 Holes A ...................6 x 6.52 dia
  on 136.52 PCD
 Holes B ...................8 x 6.52 dia
  on 120.65 PCD
 D .............................149.20 dia
 

WG10 R32 WR284
5985 - 99 - 083 --1560/0010

UDR 32
CPR 284F
5985-99-083-0058 Type
UAR 32
UG-53/U

E E

A

E E

A

A

A

A
B B

BB

BB

B

22°30'

30°

B

A

A

A

H

B

G

B

H
H

H

G

D

F
F

F
F

G
G

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages 126 - 129 for details of Flann precision style flanges.
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“Standard” Flange Data

Flann Standard Flanges Non-Standard Flanges
Full details on request

 Holes .......................... 6 x 5.15 dia
  on 69.85 PCD
 A ................................ 79.50 dia

 

WG14 R70 WR137
UAR  70

 Holes .......................... 6 x 5.15 dia
  on 76.20 PCD
 A ................................ 85.915 dia

 

WG13 R58 WR159
UAR  58

 A ................................ 70.20
 B ................................ 98.73
 E ................................. 26.67
 F ................................. 12.70
 G ................................ 27.18
 H ................................ 41.15
 Holes .......................... 10 x 6.50 dia

WG11A R40 WR229
UDR 40

UER 40
CPR 229F
CMR 229

UDR 48
UER 48
CPR 187F
CMR 187

UDR 58
UER 58
CPR 159F
CMR 159

UDR 70
UER 70
CPR 137F
CMR 137

 Holes .......................... 8 x 5.15 dia
  on 82.55 PCD
 A ................................ 92.33 dia

WG12 R48 WR187
UAR  48

E E

A

H
H

B

G
G

A

F F

A
A

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages 126 - 129 for details of Flann precision style flanges.
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“Standard” Flange Data

Flann Standard Flanges Non-Standard Flanges
Full details on request

 A ................................ 33.30
 E ................................. 12.14
 F ................................. 12.63
 Holes .......................... 4 x 4.085 dia
 

WG18 R140 WR62
UBR 140

 A ................................ 38.30
 E ................................. 14.25
 F ................................. 13.21
 Holes .......................... 4 x 4.085 dia

WG17 R120 WR75
UBR 120

 A ................................ 47.90
 E ................................. 18.72
 F ................................. 17.17
 Holes .......................... 4 x 4.255 dia
 

WG15 R84 WR112
UBR 84

 A ................................ 41.40
 E ................................. 16.26
 F ................................. 15.49
 Holes .......................... 4 x 4.255 dia

WG16 R100 WR90
UBR 100

UDR 84
UER 84
CPR 112F
CMR 112

UDR 100
UER 100
CPR 90F
CMR 90

UDR 120

UDR 140
UG-419/U

A

A

E
E

A

A

E
E

F F

A

A

E
E

F F

FF

A

A

E
E

F F NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages 126 - 129 for details of Flann precision style flanges.
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“Standard” Flange Data

Flann Standard Flanges Non-Standard Flanges
Full details on request

 A ................................ 22.41
 E ................................. 8.51
 F ................................. 8.13
 Holes .......................... 4 x 3.07 dia

WG20 R220 WR42
UBR 220 TYPE

 A ................................ 30.10
 E ................................. 11.25
 F ................................. 10.29
 Holes .......................... 4 x 4.085 dia

WG19 R180 WR51
UBR 180

UDR 180

UG-595/U
UG-425/U

 A ................................ 22.10
 E ................................. 7.90
 F ................................. 7.50
 Holes .......................... 4 x 3.07 dia

WG21 R260 WR34
UBR 260 TYPE

Custom flanges
can be considered

 A ................................ 19.05
 E ................................. 6.73
 F ................................. 6.35
 Holes .......................... 4 x 2.98 dia

WG22 R320 WR28
UG-599/U

UBR 320

A

A

E
E

F F

A

A

E
E

F F

A

A

E
E

F F

A

A

E
E

F F

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages  126 - 129  for details of Flann precision style flanges.
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Note: Products fitted with Circular, Four hole fixing/Doweled flanges WG23 (WR22) to WG28 (WR8) are supplied with 
two captive fixing screws per flange.

“Anti-cocking” Flanges - We strongly recommend that customers specify “anti-cocking” flanges on instruments in the waveguide range WG23 (WR22) to WG28 
(WR8). “Anti-cocking” flanges provide better performance and repeatability than standard flanges whilst maintaining full compatibility with MIL spec types. 
Please refer to page 122 for details and outline dimensions.

Flann Standard Flanges

Non-Standard Flanges
Full details on request

 Holes C ................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/ 
                            1.562 dia x 4   
                            projection
 All Holes on 14.29 PCD
 A ..........................19.05

WG25 R620 WR15
UG-385/U  modified (MIL-DTL-3922/67C-08)

 Holes C ................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/ 
                            1.562 dia x 4   
                            projection
 All Holes on 23.81 PCD
 A ..........................28.55

WG23 R400 WR22
UG-383/U ( MIL-DTL-3922/67C-006)

 Holes C ................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/ 
                            1.562 dia x 4   
                            projection
 All Holes on 23.81 PCD
 A ..........................28.55 

WG24 R500 WR19
UG-383/U  Modified (MIL-DTL-3922/67C-007)

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages 126 - 129 for details of Flann precision style flanges.

“Standard” Flange Data

A

A

E

E

D

D

C

45°

A

C

45°

E

E D

D

C

E

D E

D

45°
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“Standard” Flange Data

Note: Products fitted with Circular, Four hole fixing/Doweled flanges WG23 (WR22) to WG28 (WR8) are supplied with 
two captive fixing screws per flange.

“Anti-cocking” Flanges - We strongly recommend that customers specify “anti-cocking” flanges on instruments in the waveguide range WG23 (WR22) to WG28 
(WR8). “Anti-cocking” flanges provide better performance and repeatability than standard flanges whilst maintaining full compatibility with MIL spec types. 
Please refer to page 122 for details and outline dimensions.

MIL-F3922/74-001

 Holes C ................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/  
                            1.562 dia x 4
                            projection
 All Holes on 14.29 PCD
 A ..........................19.05 

WG27 R900 WR10
UG-387/U  Modified (MIL-DTL-3922/67C-010)

 Holes C ................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/ 
                            1.562 dia x 4   
                            projection
 All Holes on 14.29 PCD
 A ..........................19.05

WG28 R1200 WR8
UG-387/U  Modified

MIL-F3922/74-001

Holes C ....................4 x 4-40 UNC-2B
 Holes D ................2 x 1.65 dia
 Holes E ................2 x dowels 1.549/ 
                           1.562 dia x 4   
                            projection
 All Holes on 14.29 PCD
 A ..........................19.05

WG26 R740 WR12
UG-387/U  (MIL-DTL-3922/67C-009)

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
See pages 126 - 129 for details of Flann Precision Style Flanges.

Flann Standard Flanges

Non-Standard Flanges
Full details on request

A

E

E

D

D

C

45°

A

E

E

D

D

C

45°

A

E

E

D

D

C

45°
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Precision Style Flange Details

The following flange details show the precision style flange types as fitted to Flann calibration grade products, unless 
otherwise stated.
Full dimensional details of all precision style flange types are available on request.
Alternative  flanges may be supplied to special order.

 Holes ...................... 8 x 5.15 dia
                                 on 82.55 PCD
 A ............................. 92.33 dia
 Dowel Holes .......... 2 x 6.375 dia
 B ............................. 29.188

WG12 R48 WR187
UAR  48 -PF

 Holes ...................... 6 x 5.15 dia
                                on 76.20 PCD
 A ............................. 85.915 dia
 Dowel Holes .......... 2 x 6.375 dia
 B ............................. 26.94

WG13 R58 WR159
UAR  58 -PF

 Holes ...................... 6 x 5.15 dia
                             on 69.85 PCD
 A ............................. 79.50 dia
 Dowel Holes .......... 2 x 6.375 dia
 B ............................. 24.695

WG14 R70 WR137
UAR  70 -PF

 A ............................ 138.90
 B ............................ 221.50
 E ............................ 58.69
 F ............................ 31.73
 G ............................ 60.30
 H ............................ 100.00
 Holes ..................... 10 x 8.20 dia
 Dowel Holes ......... 2 x 6.375 dia

WG10 R32 WR284
 UDR 32 

 A ............................ 106.38
 B ............................ 161.14
 E ............................ 43.69
 F ............................ 23.83
 G ............................ 45.39
 H ............................ 71.0
 Holes ..................... 10 x 6.71 dia
 Dowel Holes ......... 2 x 6.375 dia

 A ............................ 70.20
 B ............................ 98.73
 E ............................ 26.67
 F ............................ 12.70
 G ............................ 27.18
 H ............................ 41.15
 Holes ..................... 10 x 6.50 dia
 Dowel Holes ......... 2 x 6.375 dia

WG11A R40 WR229
UDR 40 -PF

WG6 R14 WR650
UG417B/U TYPE (Without Groove)-PF

WG8 R22 WR430
UG435B/U TYPE (Without Groove)-PF

E E
A

E E

A

E E

A

H

B

G

B

H

H
H

G

H
H

B

G
G

F
F

F

F

F

F

G
G

A A A

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS

E E

A

H
H

B

G
G

F

F

 A ............................ 76.20
 B ............................ 114.3
 E ............................ 29.57
 F ............................ 14.68
 G ............................ 32.54
 H ............................ 48.61
 Holes I ................... 6 x 7 dia
 Holes J................... 4 x 6.6 dia
 Dowel Holes ......... 2 x 6.375 dia

I

J

I

I

I

I

IJJ

J

B
B B

B B
B
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Precision  Style Flange Details

 A ........................ 30.10
 E ......................... 11.25
 F ......................... 10.29
 Holes .................. 4 x 4.085 dia
 Dowel Holes ...... 2 x 2.38 dia

WG19 R180 WR51
UBR 180 -PF

 A ........................ 22.40
 E ......................... 8.51
 F ......................... 8.13
 Holes .................. 4 x 3.07 dia
 Dowel Holes ...... 2 x 2.38 dia

WG20 R220 WR42
UBR 220 TYPE -PF

 A ........................ 22.10
 E ......................... 7.90
 F ......................... 7.50
 Holes .................. 4 x 3.07 dia
 Dowel Holes ...... 2 x 2.38 dia

WG21 R260 WR34
UBR 260 TYPE -PF

WG15 R84 WR112
UBR 84 -PF

 A ............................ 33.30
 E ............................ 12.14
  F ............................ 12.63
 Holes ..................... 4 x 4.085 dia
  Dowel Holes ......... 2 x 2.38 dia

WG18 R140 WR62
UBR 140 -PF

   A ............................ 38.30
  E ............................ 14.25
   F ............................ 13.21
   Holes ..................... 4 x 4.085 dia
  Dowel Holes ......... 2 x 2.38 dia

WG17 R120 WR75
UBR 120 -PF

   A ............................ 41.40
  E ............................ 16.26
   F ............................ 15.49
   Holes .................... 4 x 4.255 dia
 Dowel Holes ......... 2 x 2.38 dia

WG16 R100 WR90
UBR 100 -PF

 A ............................ 47.90
 E ............................ 18.72 
 F ............................ 17.17
 Holes ..................... 4 x 4.255 dia
 Dowel Holes ......... 2 x 2.38 dia

WG22 R320 WR28
UG-599/U -PF

 A ........................ 19.05
 E ......................... 6.73
 F ......................... 6.34
 Holes .................. 4 x 2.98 dia
 Dowel Holes ...... 2 x 2.38 dia

A

A

E
E

F F

A

A

E
E

F F

A

A

E
E

F F

A

A

E
E

F F

A

A

E
E

F F

A

A
E

E

F F

A

A

E
E

F F

A

A

E
E

F F

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
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Precision Style Flange Details

• Enhanced accuracy & performance
• Fully compatible with the standard “MIL spec” flanges
Flann Precision millimetric flanges are fitted as standard to  the Company’s range of Network Analyser Calibration Kits and Metrology 
grade components. Our precision millimetric flanges incorporate an “anti-cocking” feature which minimizes the risk of leakage or 
discontinuity occuring at the interface.

Note: Flann Precision flanges are compatible with standard MIL spec types if the additional precision dowels are not used.

A Holes 4 off - 4.40 UNC-2B. C’bore 3.56 dia x 1.6 deep from flange face
B Holes 2 off - 1.65/1.66 dia. C’sink 2.0 dia @ 90˚ on front face
C Holes 2 off - Alignment pins 1.562/1.549 dia
D Holes 2 off - Drill and bore 2.25 dia through C’sink 2.8 dia @ 90˚ and ream 2.395/2.379 dia
Note: Dowels ‘C’ & Dowel holes ‘B’ & ‘D’ are precisely positioned with respect to the waveguide aperture after the flange has been fitted to the waveguide.

A Holes 4 off - 4.40 UNC-2B. C’bore 3.56 dia x 1.6 dia deep from flange face
B Holes 2 off - 1.65/1.66 dia. C’sink 2.0 dia @ 90˚ on front face
C Holes 2 off - Alignment pins 1.562/1.549 dia
D Holes 2 off - Drill and bore 1.5 dia through C’sink 2.3 dia @ 90˚ and ream 1.588/1.600 dia
Note: Dowels ‘C’ & Dowel holes ‘B’ & ‘D’ are precisely positioned with respect to the waveguide aperture after the flange has been fitted to the waveguide.
Note: Instruments fitted with  precision  flanges are supplied with two fixing screws per flange.

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS

WG 23 (WR 22) to WG 32 (WR 3) inclusive
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Anti-Cocking Flanges

• Greatly improved performance & repeatability
• Fully compatible with standard “MIL spec” flanges
The standard MIL spec style of flanges, normally used in the frequency bands from 26.0 to 220 GHz, are designs with the serious disadvantage that 
“cocking” can easily take place unless extreme care is taken when tightening the clamping screws. “Cocked” flanges introduce high leakage levels 
and unnecessary discontinuities. In common with many other major manufacturers Flann offers “anti-cocking” flanges, which prevent cocking 
when connected to similar “anti-cocking” flanges; these flanges are fully compatible with standard MIL spec designs.

“Anti-cocking” flanges must be specified at time of order.
The Flann “anti-cocking” flanges are detailed below.

A Holes 4 off - 4.40 UNC-2B. C’bore 3.56 dia x 1.6 deep from flange face
B Holes 2 off - 1.65/1.66 dia. C’sink 2.0 dia x 90˚ on front face
C Holes 2 off - Alignment pins 1.562/1.549 dia
Note: Dowels ‘C’ & Dowel holes ‘B’ are precisely positioned with respect to the waveguide aperture after the flange has been fitted to the waveguide.

A Holes 4 off - Drill 4.40 UNC-2B. C’bore 3.56 dia x 1.6 dia deep from flange face
B Holes 2 off - 1.65/1.66 dia. C’sink 2.0 dia x 90˚ on front face
C Holes 2 off - Alignment pins 1.562/1.549 dia
Note: Dowels ‘C’ & Dowel holes ‘B’ are precisely positioned with respect to the waveguide aperture after the flange has been fitted to the waveguide.
Note: Instruments fitted with an anti-cocking flange are supplied with two fixing screws per flange.

NOTE: ALL DIMENSIONS ARE IN MILLIMETERS
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VSWR & Return Loss Data

VSWR
STANDING

WAVE RATIO 
(dB)

RETURN
LOSS (dB)

TRANSMISSION
LOSS (dB)

REFLECTION
COEFFICIENT

TRANSMITTED
POWER %

REFLECTED
POWER %

1.00 0 ∞ 0 0 100.0 0

1.01 0.1 46.1 0 0 100.0 0

1.02 0.2 40.1 0 0.01 100.0 0

1.03 0.3 36.6 0.001 0.01 100.0 0

1.04 0.3 34.2 0.002 0.02 100.0 0

1.05 0.4 32.3 0.003 0.02 99.9 0.1

1.06 0.5 30.7 0.004 0.03 99.9 0.1

1.07 0.6 29.4 0.005 0.03 99.9 0.1

1.08 0.7 28.3 0.006 0.04 99.9 0.1

1.09 0.7 27.3 0.008 0.04 99.8 0.2

1.10 0.8 26.4 0.010 0.05 99.8 0.2

1.11 0.9 25.7 0.012 0.05 99.7 0.3

1.12 1.0 24.9 0.014 0.06 99.7 0.3

1.13 1.1 24.3 0.016 0.06 99.6 0.4

1.14 1.1 23.7 0.019 0.07 99.6 0.4

1.15 1.2 23.1 0.021 0.07 99.5 0.5

1.16 1.3 22.6 0.024 0.07 99.5 0.5

1.17 1.4 22.1 0.027 0.08 99.4 0.6

1.18 1.4 21.7 0.030 0.08 99.3 0.7

1.19 1.5 21.2 0.033 0.09 99.2 0.8

1.20 1.6 20.8 0.036 0.09 99.2 0.8

1.21 1.7 20.4 0.039 0.10 99.1 0.9

1.22 1.7 20.1 0.043 0.10 99.0 1.0

1.23 1.8 19.7 0.046 0.10 98.9 1.1

1.24 1.9 19.4 0.050 0.11 98.9 1.1

1.25 1.9 19.1 0.054 0.11 98.8 1.2

1.26 2.0 18.8 0.058 0.12 98.7 1.3

1.27 2.1 18.5 0.062 0.12 98.6 1.4

1.28 2.1 18.2 0.066 0.12 98.5 1.5

1.29 2.2 17.9 0.070 0.13 98.4 1.6

1.30 2.3 17.7 0.075 0.13 98.3 1.7

1.32 2.4 17.2 0.083 0.14 98.1 1.9

1.34 2.5 16.8 0.093 0.15 97.9 2.1

1.36 2.7 16.3 0.102 0.15 97.7 2.3

1.38 2.8 15.9 0.112 0.16 97.5 2.5

1.40 2.9 15.6 0.122 0.17 97.2 2.8

1.42 3.0 15.2 0.133 0.17 97.0 3.0

1.44 3.2 14.9 0.144 0.18 96.7 3.3

1.46 3.3 14.6 0.155 0.19 96.5 3.5

1.48 3.4 14.3 0.166 0.19 96.3 3.7

1.50 3.5 14.0 0.177 0.20 96.0 4.0

1.52 3.6 13.7 0.189 0.21 95.7 4.3

1.54 3.8 13.4 0.201 0.21 95.5 4.5

1.56 3.9 13.2 0.213 0.22 95.2 4.8

1.58 4.0 13.0 0.225 0.22 94.9 5.1

1.60 4.1 12.7 0.238 0.23 94.7 5.3

1.62 4.2 12.5 0.250 0.24 94.4 5.6
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VSWR & Return Loss Data

VSWR
STANDING

WAVE RATIO 
(dB)

RETURN
LOSS (dB)

TRANSMISSION
LOSS (dB)

REFLECTION
COEFFICIENT

TRANSMITTED
POWER %

REFLECTED
POWER %

1.64 4.3 12.3 0.263 0.24 94.1 5.9

1.66 4.4 12.1 0.276 0.25 93.8 6.2

1.68 4.5 11.9 0.289 0.25 93.6 6.4

1.70 4.6 11.7 0.302 0.26 93.3 6.7

1.72 4.7 11.5 0.315 0.26 93.0 7.0

1.74 4.8 11.4 0.329 0.27 92.7 7.3

1.76 4.9 11.2 0.342 0.28 92.4 7.6

1.78 5.0 11.0 0.356 0.28 92.1 7.9

1.80 5.1 10.9 0.370 0.29 91.8 8.2

1.82 5.2 10.7 0.384 0.29 91.5 8.5

1.84 5.3 10.6 0.398 0.30 91.3 8.7

1.86 5.4 10.4 0.412 0.30 91.0 9.0

1.88 5.5 10.3 0.426 0.31 90.7 9.3

1.90 5.6 10.2 0.440 0.31 90.4 9.6

1.92 5.7 10.0 0.454 0.32 90.1 9.9

1.94 5.8 9.9 0.468 0.32 89.8 10.2

1.96 5.8 9.8 0.483 0.32 89.5 10.5

1.98 5.9 9.7 0.497 0.33 89.2 10.8

2.00 6.0 9.5 0.512 0.33 88.9 11.1

2.50 8.0 7.4 0.881 0.43 81.6 18.4

3.00 9.5 6.0 1.249 0.50 75.0 25.0

3.50 10.9 5.1 1.603 0.56 69.1 30.9

4.00 12.0 4.4 1.938 0.60 64.0 36.0

4.50 13.1 3.9 2.255 0.64 59.5 40.5

5.00 14.0 3.5 2.553 0.67 55.6 44.4

5.50 14.8 3.2 2.834 0.69 52.1 47.9

6.00 15.6 2.9 3.100 0.71 49.0 51.0

6.50 16.3 2.7 3.351 0.73 46.2 53.8

7.00 16.9 2.5 3.590 0.75 43.7 56.2

7.50 17.5 2.3 3.817 0.76 41.5 58.5

8.00 18.1 2.2 4.033 0.78 39.5 60.5

8.50 18.6 2.1 4.240 0.79 37.7 62.3

9.00 19.1 1.9 4.437 0.80 36.0 64.0

9.50 19.6 1.8 4.626 0.81 34.5 65.5

10.00 20.0 1.7 4.807 0.82 33.1 66.9

11.00 20.8 1.6 5.149 0.83 30.6 69.4

12.00 21.6 1.5 5.466 0.85 28.4 71.6

13.00 22.3 1.3 5.762 0.86 26.5 73.5

14.00 22.9 1.2 6.040 0.87 24.9 75.1

15.00 23.5 1.2 6.301 0.88 23.4 76.6

16.00 24.1 1.1 6.547 0.88 22.1 77.9

17.00 24.6 1.0 6.780 0.89 21.0 79.0

18.00 25.1 1.0 7.002 0.89 19.9 80.1

19.00 25.6 0.9 7.212 0.90 19.0 81.0

20.00 26.0 0.9 7.413 0.90 18.1 81.9

25.00 28.0 0.7 8.299 0.92 14.8 85.2

30.00 29.5 0.6 9.035 0.94 12.5 87.5
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Waveguide Parameters

* Suffix /A, /B or /S denotes material alloy of aluminium, brass or silver

Rigid Rectangular Waveguide Data
Frequency

Range (GHz)
For TE10 

Mode

Cut-off
Freq (GHz)
For TE10

Mode

Band Designation WG Designation Internal Dimensions Theoretical
Peak

Power Rating
(MW)

Theoretical
Attenuation

dB/30m
 /A, /B, /S*

UK USA New 53-IEC
R

RCSC
WG

EIA
WR US (JAN) Inches mm approx

0.32-0.49 0.256 B 3 00 2300 23.0 x 11.5 584.0 x 292.0 153.0-212.0 0.051-0.031/A

0.35-0.53 0.281 B, C 4 0 2100 21.0 x 10.5 533.0 x 267.0 120.0-173.0 0.054-0.034/A

0.41-0.62 0.328 B, C 5 1 1800 RG-201/U 18.0 x 9.0 457.0 x 229.0 93.4-131.9 0.056-0.038/A

0.49-0.75 0.393 C 6 2 1500 RG-202/U 15.0 x 7.5 381.0 x 191.0 67.6-93.3 0.069-0.050/A

0.64-0.98 0.513 P C 8 3 1150 RG-203/U 11.5 x 5.75 292.0 x 146.0 35.0-53.8 0.128-0.075/A

0.76-1.15 0.605 C, D 9 4 975 RG-204/U 9.75 x 4.875 248.0 x 124.0 27.0-38.5 0.137-0.095/A

0.96-1.46 0.766 D 12 5 770 RG-205/U 7.7 x 3.85 196.0 x 98.0 17.2-24.1 0.201-0.136/A

1.14-1.73 0.908 L L D 14 6 650 RG-69/U 6.5 x 3.25 165.1 x 82.55 11.9-17.2 0.317-0.212/B

0.269-0.178/A

1.45-2.20 1.157 D. E 18 7 510 5.1 x 2.55 129.54 x 64.77 7.5-10.7

1.72-2.61 1.372 LS, R E 22 8 430 RG-104/U 4.3 x 2.15 109.22 x 54.61 5.2-7.5 0.588-0.385/B

0.501-0.330/A

2.17-3.30 1.736 E, F 26 9A 340 RG-112/U 3.4 x 1.7 86.36 x 43.18 3.1-4.5 0.877-0.572/B

0.751-0.492/A

2.60-3.95 2.078 S S E, F 32 10 284 RG-48/U 2.84 x 1.34 72.14 x 34.04 2.2-3.2 1.102-0.752/B

0.940-0.641/A

3.22-4.90 2.577 F, G 40 11A 229 2.29 x 1.145 58.17 x 29.083 1.6-2.2

3.94-5.99 3.152 C C F, G 48 12 187 RG-49/U 1.872 x 0.872 47.55 x 22.149 1.4-2.0 2.08-1.44/B

1.77-1.12/A

4.64-7.05 3.711 G, H 58 13 159 1.590 x 0.795 40.39 x 20.193 0.79-1.0

5.38-8.18 4.301 H 70 14 137 RG-50/U 1.372 x 0.622 34.85 x 15.799 0.56-0.71 2.87-2.30/B

2.45-1.94/A

6.58-10.0 5.259 I 84 15 112 RG-51/U 1.122 x 0.497 28.499 x 12.624 0.35-0.46 4.12-3.21/B

3.50-2.74/A

8.20-12.50 6.557 X X I, J 100 16 90 RG-52/U 0.9 x 0.4 22.86 x 10.16 0.20-0.29 6.45-4.48/B

9.84-15.00 7.868 J 120 17 75 0.75 x 0.375 19.05 x 9.525 0.17-0.23 5.49-3.83/A

11.90-18.00 9.486 J Ku J 140 18 62 RG-91/U 0.622 x 0.311 15.799 x 7.899 0.12-0.16 9.51-8.31/B-/A

6.14-5.36/S

14.50-22.00 11.574 J, K 180 19 51 0.510 x 0.255 13.0 x 6.48 0.080-0.107

17.60-26.70 14.047 J, K 220 20 42 RG-53/U 0.420 x 0.170 10.668 x 4.318 0.043-0.058 20.7-14.8/B

17.6-12.6/A

21.70-33.00 17.328 K 260 21 34 0.340 x 0.170 8.636 x 4.318 0.034-0.048 13.3-9.5/S

26.40-40.10 21.081 Q Ka K 320 22 28 RG-96/U 0.280 x 0.140 7.112 x 3.556 0.022-0.031 -/B

-/A

21.9-15.0/S

33.00-50.10 26.342 K, L 400 23 22 RG-97/U 0.224 x 0.112 5.69 x 2.845 0.014-0.020 -/B

31.0-20.9/S

39.30-59.70 31.357 L 500 24 19 0.188 x 0.094 4.775 x 2.388 0.011-0.015

49.90-75.80 39.863 V L, M 620 25 15 RG-98/U 0.148 x 0.074 3.759 x 1.880 0.0063-0.0090 -/B

52.9-39.1/S

60.50-92.00 48.350 O E M 740 26 12 RG-99/U 0.122 x 0.061 3.099 x 1.549 0.0042-0.0060 -/B

93.3-52.2/S

73.80-112.0 59.010 W M 900 27 10 0.100 x 0.050 2.54 x 1.27 0.0030-0.0041

92.30-140.00 73.840 M 1200 28 8 RG-138/U 0.080 x 0.040 2.032 x 1.016 0.0018-0.0026 152-99/S

114.0-173.00 90.840 1400 29 6 RG-136/U 0.065 x 0.0325 1.651 x 0.826 0.0012-0.0017 163-137/S

145.00-220.00 115.750 T 1800 30 5 RG-135/U 0.051 x 0.0255 1.295 x 0.648 0.00071-0.00107 308-193/S

172.00-261.00 131.520 2200 31 4 RG-137/U 0.043 x 0.0215 1.1 x 0.55 0.00052-0.00075 384-254/S

217.00-330.00 173.280 2600 32 3 RG-139/U 0.034 x 0.017 0.87 x 0.44 0.00035-0.00047 512-348/S
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Reference Data

Conversion Factors and Fundamental Constants
1 inch (in) = 1000 mil = 25.4 mm

1 mm ~ 0.0394 in = 39.4 mil

Speed of Light in Vacuum    c    299 792 458 m/s

Permeability of Vacuum       μ0   4π × 10-7 = 12.5663706144 × 10-7 H/m

Permittivity of Vacuum          ε0    8.85418782 × 10-12 F/m

Metric Units
Exa E 1018 Deci d 10-1

Peta P 1015 Centi c 10-2

Tera T 1012 Milli m 10-3

Giga G 109 Micro µ 10-6

Mega M 106 Nano n 10-9

Kilo k 103 Pico p 10-12

Hecto h 102 Femto f 10-15

Deca da 10 Atto a 10-18

Power Conversion Chart
dBm (mW) dBm (mW) dBm (W) dBm (W)
-20 = 0.010  0 = 1.00 +20 = 0.100 +40 = 10.0
-19 = 0.012 +1 = 1.25 +21 = 0.120 +41 = 12.6
-18 = 0.016 +2 = 1.58 +22 = 0.159 +42 = 15.8
-17 = 0.020 +3 = 2.00 +23 = 0.200 +43 = 20.0
-16 = 0.025 +4 = 2.51 +24 = 0.251 +44 = 25.1
-15 = 0.032 +5 = 3.16 +25 = 0.316 +45 = 31.6
-14 = 0.040 +6 = 3.98 +26 = 0.398 +46 = 39.8
-13 = 0.050 +7 = 5.01 +27 = 0.501 +47 = 50.1
-12 = 0.063 +8 = 6.30 +28 = 0.631 +48 = 63.1
-11 = 0.079 +9 = 7.94 +29 = 0.794 +49 = 79.4
-10 = 0.100 +10 = 10.00 +30 = 1.000 +50 = 100.0
-9 = 0.130 +11 = 12.60 +31 = 1.260 +51 = 126.0
-8 = 0.160 +12 = 15.80 +32 = 1.590 +52 = 158.0
-7 = 0.200 +13 = 19.90 +33 = 2.000 +53 = 200.0
-6 = 0.250 +14 = 25.10 +34 = 2.550 +54 = 251.0
-5 = 0.316 +15 = 31.60 +35 = 3.160 +55 = 316.0
-4 = 0.398 +16 = 39.80 +36 = 3.910 +56 = 398.0
-3 = 0.501 +17 = 50.10 +37 = 5.010 +57 = 501.0
-2 = 0.630 +18 = 53.10 +38 = 6.310 +58 = 631.0
-1 = 0.794 +19 = 79.40 +39 = 7.940 +59 = 794.0

+60 = 1 KILOWATT
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Notes
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Notes


