
Copyright（C) 2013 , Toshiba Electron Tubes & Devices Co., Ltd. 

Fabrication of STF-type couplers 

for the plug-compatible with 

TTF3-type couplers 

Product Development Engineering Dept. 

Osamu YUSHIRO 

4 Dec., 2014 

Makoto Ishibashi, Hideharu Takahashi (Toshiba)  
Yasuchika Yamamoto, Akira Yamamoto, Eiji Kako, Shinichiro Michizono (KEK) 
Eric Montesinos Erk Jensen, Steinar Stepnes (CERN) 



2 

Acknowlegement/Co-authors 

We thank the following colleagues for this presentation. 

 

KEK 
Yasuchika Yamamoto,  
Akira Yamamoto,  
Eiji Kako,  
Shinichiro Michizono  
 
CERN 
Eric Montesinos  
Erk Jensen,  
Steinar Stepnes  
 
Toshiba-TETD  
Makoto Ishibashi,  
Hideharu Takahashi  



3 

Contents 

• Toshiba Product Line Up 

• STF2 / TTF-III (history) 

• LCWS2013  - summary 

• Comparison of STF2 and TTF-III 

• STF2 plug comparable 

• Summary 



4 

Product lines  

Super 

Normal 
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TTF-III type / STF2 (Toshiba Production history) 

STF2 type Couplers 

TTF-III type Couplers 

TTF-III type couplers :  Toshiba has some experience in producing 

TTF3 type coupler include R&D with LAL/DESY. 

 

STF2 type couplers : Toshiba has more than twenty pieces of 

production experience include some modifications in collaboration with 

KEK. 
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STF2 type Couplers 
TTF-III type Couplers 

TTF-III type couplers :  Toshiba has some experience in producing 

TTF3 type coupler include R&D with LAL/DESY. 

 

STF2 type couplers : Toshiba has more than twenty pieces of 

production experience include some modifications in collaboration with 

KEK. 

 

 

TTF-III type / STF2 (Toshiba Production history) 
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TTF-III type / STF2 compaison 

flange 

Outer conductor Φ60mm 
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LCWS2013   - summary(1) 
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LCWS2013   - summary(2) 
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LCWS2013   - summary(3) 
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LCWS2013 summary(4) 
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Comparison of TTF-III and STF2  

TTF-III STF 

beam pipe diameter 78 mm 80 mm 

inner conductor diameter 12.4 mm 

(20.7 mm @head part) 

30 mm 

outer conductor diameter 40 mm 60 mm 

distance from end-cell center 

to input coupler center 

101 mm 114.7 mm 

distance from end-cell edge to 

input coupler center 

45 mm 54 mm 

stroke range ±10 mm (23~43mm) ±3 mm 

QL 1 ~ 10 x 106 2~ 4 x 106 
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Should be improved! 

Dr. Yasuchika YAMAMOTO@KEK) 
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Comparison between STF-2 and TTF-3 

STF2 Input Coupler    

 
TTF3 Input Coupler  

two bellows 
(outer conductor)    

QL=2~10 x10
6 

QL=2~4 x10
6 

TTF3 

STF2 

one bellows 
(inner conductor)    

Stroke  
+/- 3 mm  

Stroke  
+/- 10 mm  

内導体外径12.4mm 
先端部20.7mm 
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Dr. Yasuchika YAMAMOTO@KEK) 
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Comparison between STF-2 and TTF-3 

STF2 Input Coupler    

 
TTF3 Input Coupler  

two bellows 
(outer conductor)    

QL=2~10 x10
6 

QL=2~4 x10
6 

TTF3 

STF2 

one bellows 
(inner conductor)    

Stroke  
+/- 3 mm  

Stroke  
+/- 10 mm  

内導体外径12.4mm 
先端部20.7mm 

15 

QL=1~10 x10
6 

Stroke  
+/- 6.5 mm  

Dr. Yasuchika YAMAMOTO@KEK) 
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Windows and Coaxial parts of  

STF2 type Coupler 

TTF-III type Coupler 

To compare 

Windows and Coaxial parts of 

TTF-III type Coupler 

Comparison : TTF-III / STF2, STF2-plug comparable  

STF2 plug comparable 
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* Excluding  Waveguide, Capacitor, Adjusting mechanism and Support brackets 

Comparison table :  TTF3 / TTF3 by TETD 
  TTF-III TTF-III TETD version 

Warm Window 

Ceramic 

Cylindrical 

(with V-shaped groove) 

Cylindrical 

(with V-shaped groove) 

Cold Window Ceramic 
Cylindrical 

(with V-shaped groove) 

Cylindrical 

(with V-shaped groove) 

Ceramic Purity 97.6% 97.6% 

Number of parts * 37 33 

Brazing Type  Vacuum Vacuum 

EBW points * 4 0 

Number of Processes 20 20 

    Brazing * 6 11 

    EB Welding 2 0 

    TiG Welding 5 2 

    TiN coating 3 3 

    Copper Plating 3 4 

Vacuum Treatment more than 4 some 

Materials * 
* SUS316LN/316L/ 

304L/304 

* SUS316LN/316L/ 

304L/304 

  Cu OFE Cu OFE 



18 

* Excluding  Waveguide, Capacitor, Adjusting mechanism and Support brackets 

Comparison table:  STF2 / STF2 plug comparable 
  STF2 STF2 plug comparable 

Warm Window Ceramic Disk Disk 

Cold Window Ceramic Disk Disk 

Ceramic Purity 95% 95% 

Number of parts * 49 51 

Brazing Type  Hydrogen Hydrogen 

EBW points * 0 0 

Number of Processes 21 21 

    Brazing * 12 12 

    EB Welding 0 0 

    TiG Welding 2 2 

    TiN coating 3 3 

    Copper Plating 4 4 

Vacuum Treatment 0 0 

Materials * 
* SUS316L/304L/ 

304  (no 316LN) 

* SUS316L/304L/ 

304  (no 316LN) 

  Cu OFE Cu OFE 

Number of parts  

isn’t  a problem  

at all. 

By the cost  

saving study, 

these numbers  

can be bring down. 
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STF2 plug comparable  - production photo 
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STF2 plug comparable  - production photo 
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STF2 plug comparable + new CERAMICS 

Cold Window    Warm Window    

This work is collaborated with KEK/CERN. 



22 

Summary 

• Toshiba has produced two types of  

  “STF2 plug comparable” couplers in 
collaboration with KEK and CERN. 

• The main important parameters to plug in are 
inner conductor diameter and stroke range.  

• New Sample ceramic, which was improved 
from AH100A, has some possibilities 

  to skip the TiN coating process.  

• Toshiba is going to progress next challenging 
studies after the RF conditioning results. 




