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1. General description

This waveguide signal d is t r ibu to r  is  designed fo r  use as part 

o f  a VLA ( Very Large Array ) radio telescope system. This is  

use<l in conjunction with TEol mode c i r c u la r  waveguide to form a 

s ignal transmission system fo r  a radio astronomy receiv ing  array.  

This is  a passive, rec iproca l,  12-port millimeter-wave network 

which functiQns to frequency multiplex a 26 -  52 GHz input into

11 channels defined in Table 1.

As shown in Fig. 1 and 2, the waveguide s ignal d is t r ib u to r  

system is  composed o f  three sets o f  un its , each o f  the sets being  

made up o f  Model R9 8 19 , which is  a low-range section ( 1 to 6 ch. 

fo r  26 to 40 GHz ) ,  and Model F98l9» which is  a high-range section  

( 7  to 11 ch. for 42 to 52 GHz ),  shown in F ig. 3 and 4. As shown 

in F ig. 5» the waveguide s ignal d is t r ib u to r  i s  formed of; one semi

c i r c u la r  band d ip lexer,  nine rectangular band d ip lexers , one c i r 

cu la r  to sem icircu lar mode trans it ion  and two sem icircu lar to 

rectangular mode tran s it ion s .

The wveguide s ignal d is t r ib u to r  has the fo llow ing features.

(1 )  In te r io r  surfaces o f  the waveguide system is  s i l v e r  p lated  

to reduce loss and re s is t  corrosion.

(2 ) The waveguide s ignal distributor*! is  a i r t ig h t  so that i t  may 

be pressurized with dry nitrogen at an internal pressure o f  

0.4 kg/cm2 .

Windows are provided at the output end o f  each channel o f  

the rectangular waveguide.

( 3 ) Signal d is t r ibu t ion  is  e ffec ted  with band d ip lexers  using  

a c u t -o f f  f i l t e r  to atta in  f l a t  frequency ch aracte r is t ic  

in the band.
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Note: The Nippon Telegraph and Telephone Public Corporation  

has the fo llow ing patents re lated  to the above semi

c ir c u la r  band d ip lexer.and  rectangular band d ip lexers ,  

and Hitachi E lectronics i s  under a l icensing  agreement 

covering these patents with ^he Nippon Telegraph and 

Telephone Public Corporation.

Japanese Patent No. 549322

ii No. 610889

it No. 653964

•i No. 696073
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Table 1. Channel frequencies.

1 1 
1 Channel j
i 1
!
r

-

Frequency band 

(GHz)

27-412 to 28.412

Center frequency 

(GHz)

27.912
}
‘ 2i

29.788 to 30.788 30.288

3 3 2 .2 12  to 3 3 .2 12 3 2 .7 1 2

! 4s 34.588 to 35.588 35.088
\
i 5 3 7 .0 12  to 3 8 .0 12 37.512

; 6 39.388  to 40.388 39.888

i 7 41.812 to 42.812 42.312

8 44.188 to 45.188 44.688

9 46.612 to 47.612 47. 1 1 2

10 48.988 to 49.988 49.488

11 51.412 to 52.412 | 5 1 .9 1 2

F ig .  1. Outview o f  the waveguide s ig n a l  d i s t r ib u t o r s .
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F ig .2. Outview o f  the waveguide signal d is t r ibu to r .
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F i g .  3. Outv i ew  o f  the Model R98l9«

R ) 6 2 5 7 7

6 2  5 6 9

F i g .  U.  Outv i ew  o f  the Model F9819 .
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V  r v

CHANNEL NO-

M-l CIRCULAR TO SEMICIRCULAR MODE TRANSITION 

M-2,3 SEMICIRCULAR TO RECTANGULAR MODE TRANSITIONS 

A SEMICIRCULAR BAND DIPLEXER

B-1,2

C - l ,2 ,3 f4  RECTANGULAR BAND DIPLEXERS 

D-1,2,3

F ig . 5. Block diagram o f  the s igna l d is t r ib u to r .
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2. Construction

2.1 Major component parts

This waveguide s ignal d is t r ib u to r  uses a combination o f  

Model R9819 and F9819 because o f  transportation and packing 

re s t r ic t io n s .  The components o f  the waveguide s igna l d i s t r ib  

utor are band d ip lexers , mode trans it ions  and connection 

waveguides which are formed o f  the major parts  shown in 

Table 2.

2.2 Construction table

D eta ils  o f  the waveguide’ s igna l d is t r ib u to r  are shown 

in Table 3-

2 .3  L is t  o f  accessories

A l i s t  o f  accessories used fo r  the assembling and main

tenance o f  the waveguide s ignal d is t r ib u to r  are provided  

in Table h .
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Table 2. Major component parts .

Item

Band

Mode
transit ion

waveguide

Major parts
1I

Reference j 
designation j

Drawing No.

Semicircular band d ip lexe r
1

a i 6323918

Rectangular band d ip lexe r B - l  Ii 6323919

it B-2 6323920

ti C“ 1 i 6323921
i
i ii»

\
C-2 j 6323922

i
! H i C-3

i
6333923

i C-4 i 6323924

i ii ! D -1 I 6323925
1
! ••

-------P

! D-2 : 6323^26

ii j 0-3 6323927

C ircu la r  to sem icircu lar  
mode transition i M-1j

Semicircular to rectangular  
mode transit ion

j ! 
; M-2 
>

1

|
i ! 
I M-3 !

i Port 0 waveguide
j

i
* _ 6323916

1 ^
| F lex ib le  waveguide

i
1 Windowj * 1

| Rectangular port flange
L . ;  - _ J

........
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T a b l e  } • C o n s t r u c t i o n  t a b l e

No . Desc r i pt ion

1 S e m i c i r c u l a r  baud d i p l e x e r

2 C i r c u l a r  to  s e m i c i r c u l a r  inode
t rails i t  ion

3 S e m i c i r c u l a r  to  roctan« ju 1 a r  mode*
t ratis i t ion

/» t.

3 K c tany i i l a r  band di  pi o x e r  

it

— II(

8
i) u

10 "

11

12  "

13 "

1U P o r t  0 waveguide*

15 F l e x i b l e  wavegu ide

1(> Tapered  t r a n s i t i o n

17 Po rt  f l a n g e

18 "

19 Window

20 "

2 1 S t r a i g h t  r e c t a n g u l a r  wavegu ide  

<•»'> ti

Q u a n t i t y  K e f e r e n c e  Kemarks
d e s  i gna t. i on

3 A

M- 1

3 M-2

3 M-3

3 B- 1

3 U-2

3 C -1

3 C-2

3 C-3

3 C-/.

3 I)-1

3 l ) - 2

3 D-3

3 20mmdin.

3 20mmdia.

3 20mm - 18mmdi a .

18 UG-599/t1

15 lJG-383/l

18 WK-28

11 WK-19

3 D2-5 1 -70mm

3 C2-H2 U(:>9.6mm

3 C2-4 1 -70mni23

1) 1-C2 1 - 329mm
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No. l)( sc ri pt ion Quantity Woforonce
dosignat ion

Koma rks

21 Straight roc Vatuju 1 ar wavctju i do 3 B1-C2 1 - lOOinm

20 ii 3 Lil-Cl I - I00.6nun

27 it 3 C1-1 I =340.8nwn

28 it 3 L>3-8 1=70mm

29 it 3 C3-D3 1•=189.6mm

3<> it 3 C3-7 1=70mm

31 ii 3 B2-C3 J- 139•6mm

32 it 3 C4-10 1 - 70mm

33 it 3 c4-t 1 1 - 70min

3't Bonded roctangular waveguide' 3 02-6 94.6x100mm

35 H 3 C l -  I 30x 134.4mm

36 11 3 C l - i 34.8x40mm

37 t| 3 C1-1) i 30X134. 4mm

38 11 3 Dl-3 34.8x4 Omni

39 11 3 Ui-2 34.8x40mm

40 11 3 M2-B1 26x30mm

4 l 11 3 M2-B1 32.6xlOOmm

42 • 1 3 M2-B1 40.6x200mra

43 11 3 M3-B2 40.6x60mm.

44 11 3 M3-132 30x45. lnim

45 VI 3 M3-B2 30x30mm

46 11 3 1)3-9 100x214.6mm

47 11 3 C4-11 30X214.6mm

48 Model 1*98 19 rack 3

49 Model F9819 rack 3

OWN w  it/'76 title KOGANEI BRANCH OWO. HO.
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Il ' ab l e  . L i s t  o l  a r c o s s o r i e s .

No. D escr ip t ion

1 Tools

1-1 Deep socke t  (Mtt)

1-2 Box d r ive r  (M8)

1-3 Open ended spanner (M3,M4) 

1-4 Screw dr ive i-  (M3)

1-3  ” (M4)

2 O -r in g  (P -29 )

3 Guide pin ( 2 . 6 *̂x'20mm)

4 Bolts

4-1 " (M8*20mm)

4-2 " (M4xi0mm)

4-3 "  (M3*20mm)

4-4 " (M3*l6mm)

4-3 11 (M3xl0mm)

3 Washers 

3 -1  " (M8 )

3-2 " (M3)

Quant i ty

S p r i n g  washers

6 -1

6 -2

( M 8 ) 

(M3)

Nuts (M8)

2

6
3
3

20

8

30

lOO

60

30

30

60

160

30

210

30

Uema rks

use to jo in  racks together

use to f ix  or remove the bo lts

f i x  to the flanges o f 'ra ck s  
junctions and port 0 waveguides

use to f i x  port O waveguides

fo r  racks 

fo r  covers

fo r  waveguide flanges



3- Specif icat ions

3«1 Transmission and return loss spec i f ic a t ion

The 12-port reciprocal network, is  sp e c i f ie d  by the 78 

scattering  matrix c o e f f ic ien ts  given in Table 5 .

3.2 Port flanges and modes

ft
The port flanges and modes are shown in Table 6 .

3.3 Mechanical configuration

The mechanical configuration and the locations o f  a l l  

ports in the s ignal d is t r ib u to r  are shown in Drawing No.

6323965.

The waveguide s igna l ' d is t r ib u to r  is  d ivided into two 

p arts . in  separate casings.

3.4 Pressurization

The unit can be pressurized with dry nitrogen at a

pressure o f  0.4 kg/cn? and has a leak rate o f  less  than 

*2 3
10 cm /min.. The unit includes windows at the rectangular  

waveguide ports, but no window is  provided at the c i r c u la r  

input port.

3-5 Environment

Temperature o f  laboratory environment: 19 to 25 °C

(67 to 77 *F )

3-6 Surface fin ish

The inner surface o f  the waveguide s ignal d is t r ib u to r  i s  

plated with s i l v e r  to re s is t  corrosion. I t s  outer surface  

is  painted "neutral gray" (Mansel Synbol 4.5Y 6 . 3/O.9 K  

The casings are painted " s i l k  white" (Mansel Synbol 6Y 8 .0/0 .9 ).

OWN TITLE KOOANEt BRAMOMT OWO. NO.
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Tab le  5* Transmission and return los^  s p e c i f i c a t io n #

S c a t te r in g  
c o e f f i c  ien t  *

Name S p e c i f i e d  lo s s  
(dB)

A p p l ic a b le
frequency
band

Soo Input return lo s s Min. l 8 A l l  channels

S io  

i = l  thru 11

Channel i  lo s s Max. 5** Channel i

Wrong channel lo s s Min. l 8 A l l  channels 
exceo t, _____

S i i  
i=4 thru 11

Channel i  
return  lo s s

Min. 18
Channel i

S i j
i , j = l  thru 11

Channel i s o l a t i o n Min. 18 A l l  channels

* N ote : S i j = S j i ,  P o rt  0 i s  input p o r t .

** Note : The v a r ia t io n  in in s e r t io n  lo s s  must be l e s s  than j|_ldB

o v e r  the channel frequency range, +Q.25dB o v e r  any 50MHz 

band, and + 0 . lOdB o v e r  any 10MHz band.

Tab le  6. Po rt  f la n g es  and modes.

P o r t  (ch ann e l)  
number

Waveguide mode Waveguide Flange

0 C ir c u la r  TEol Diameter
20imn<f>

Drawing No. 
6323916

1 to  6 Rectangu lar TElo WR-28 UG-599/U
7 to  11 Rectangu lar TElo WR-»49 UG-383/U

m od if ied

OWN TITLE KOGANEI BRANCH DWG. NO.
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'}. 7 K«* i <|l 11

A w«*ii|ht o I t.b<« w a v e g u i d e  s i g n a l  d i s t r i b u t o r  i s  a bout  

2 ">(> k g .

U . Doseription

Tho waveguide signal d is t r ib u to r  is  designed to d is t r ib u te  

s ign a ls  with frequeue ios o f  2(> to [>2 GHz to tho 11 channels 

shown in Tablo I.

It is composed o f  a soraicirculnr band d ip loxor, rectangular  

band dip loxors, n c i rc u la r  to sem icircu lar modo transit ion  and 

somic i rcuI ar to rortangu laf mode tran s it ion s .

Tho parts o f  thoso soot ions w i l l  be described bolow.

h . i Somici rcuIar band di pIoxor

Tho sem icircular band d ip loxor is  composod o f  two hybrid  

olonionts and a c u t -o f f  f i l t e r .  Its  construction is  shown 

in Fig. 6 , and i t s  outview is  shown in F ig . 7- Each hybrid  

olomcnt is formed o f  two som icircular wavoguidos with 

coupling holes in tho common wall.

The c u t -o f f  f i l t e r  is made up o f  sem icircu lar waveguides 

with a smaller diameter.

Among tho sigmtls coming in through Port 1, those with  

a frequency ( f l ) lower than tho c u t -o f f  frequency deter

mined by tho diameter o f  the c u t -o f f  f i l t e r  are led to 

Port 2, \jnd those with a frequency ( f jj ) higher than 

tho c u t -o f f  frequency are led to Port k .

Tho sem icircular band d ip lexor covers a uniquely wide 

band as a Tiiploxor o f  th is type. It d iv ides  s igna ls  with 

frequencies o f  2*6 to 52 GHz into two groups fo r

OWN .
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the wavegu ide  s i g n a l  d i s t r i b u t o r - .

l)r;iwiii<) .No. lH p r o v i d e s  ;m o u t l i n e  d raw in g  o f  t he

semic i r c u l a r  d i p l e x e r .

4.2 Rectangular band d ip lexer

The roctangular band d ip lexe r  is  composed o f  two hybrid  

elements and a c u t -o f f  f i l t e r .  The construction o f  th is  

dip l exer is shown in F ig. 8 , and i t s  apperanco is shown in 

Fig. 9.

Those hybrid elements are rectangular waveguides with 

coupling holes in the common wall.

The c u t -o f f  waveguide is  a reduced width rectangular wave

guide.

Among the s ign a ls  coming in through Port 1 , those with  

a frequency ( f[ ) lower than the c u t -o f f  frequency deter

mined by the dimensions o f  the c u t -o f f  f i l t e r  are led to 

Port 2 , and those with a frequency (f|i) h igher than the 

c u t -o f f  frequency are led to Port 4.

The rectangular band d ip lexer,  which uses a rectangular  

waveguide, is  o f  very small s ize  and can reduce- loss .

Five d i f fe ren t  rectangular baud d ip lexers  

( B - l ,  C— 1, C-2, D -1 and l)-2 ) using Wlt-28, and four d i f f e r 

ent rectangular band d ip lexers  (H -2 , C-3, C-4 and D-3) 

using the Wit-19 arc used in the waveguide s ignal d i s t r i 

butor.

Outline drawings o f  the rectangular band d ip lexers are  

provided in Drawing Nos. 6323919 to 6323927*
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fi . ' \  C i r c u l a r  to s e m i c i r c u l a r  modo t r a n s i t i o n

This unit o f fcc ts  " smooth" transit ion  from c ir c u la r  

TEoi modo to sem icircular TK0 j modo. The construction o f  

th is  unit i s  shown in Fig. to, and i t s  appearance is  shown 

in F ig. 11. The modo t rans it ion , which e f f e c t s  trans it ion  

from l 8ram̂ '®*to 9mm*4, is  provided at the input, point o f  the 

sem icircular band d ip lexer and combined with the sem icir

cu la r  to rectangular mode tran s it ion .

Drawing No. 0323918 provides an ou t line  drawing o f  the 

c ir c u la r  to sem icircu lar mode tran s it ion .

U .k  S<?micircular to rectangular mode tran s it ion

This unit e f fe c ts  "sm ooth" trans it ion  from semicircu

la r  TEo I mode to rectangular dominant mode v ia  a sec to r ia l  

part. The construction o f  the sem ic ircu lar to rectangular  

mode transit ion  is  shown in F ig. 1 2 , and i t s  appearance 

is  shown in F ig. 13.

The waveguide signal d is t r ib u to r  uses a mode transit ion  

from .9 mm R to WR -  28 and one from 9 mm R to WR -  19. 

The mode transit ion  from 9 mmK to WR -  28 i s  provided  

at the lawer band output port o f  the semicircu

la r  band d ip lexe r  and combined with the c i r c u la r  to semi

c irc u la r  mode trans it ion . The mode tran s it ion  from 9 mmli 

to WR-19 is  provided at the higher band output port o f  the 

semicircular band d ip lexer.

An outline  drawing o f  the sem icircu lar to rectangular  

mode transition  is  provided in Drawing No. 6323918.
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T g f r « t n . K a

COUPLING HOLES
fc~fH ( 4 )

HYBRID 2

CUTOFF FILTERS 

HYBRID I

F ig *  6 . C onstruction  o f  the s e m ic ir c u la r  band d ip le x e r *

(M; p2  5 7  1

Fig. 7» Outview o f  the sem icircu lar band d ip lexer.
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fu~fc
(2 )

Fig. 8 . Construction o f  the rectangular band d ip lexer .

(R,. 6  2 5 8 1

(A ) WR-28 Series

$  6 2 5 / 9

(B ) WR-19 S e r ie s  
F ig .  9. Outview o f  the re c ta n gu la r  band d ip l e x e r s .
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C l i 2 J L

Somic i r c u l a r  
TEol

C i r c u l a r  TEol

F i g .  10. C o n s t ru c t i o n  o f  the  c i r c u l a r  t o  s e m i c i c u l a r  
mode t r a n s i t i o n .

-iy

F i g .  11. Outv iew o f  the c i r c u l a r  t o  s e m i c i r c u l a r  mode 
t r a n s i t i o n .
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□
R ec ta n gu la r

TElo
S e m i c i r c u l a r  TEo l

F i g .  12. C o n s t ru c t i o n  o f  the  s e m i c i r c u l a r  t o  r e c t a n g u l a r  
mode t r a n s i t i o n .

F i g .  13. Outv i ew  o f  the s e m i c i r c u l a r  t o  r e c t a n g u l a r  mode 
t r a n s i  t i o n .
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5. Assembling procedure

This waveguide signal d is t r ib u to r  is separated into two 

racks (ModeL [<9819 and Model F98l*r) to f a c i l i t a t e  transportation .  

Combine the R98l9 and F9819 racks into a s in g le  assemmly at a 

spec i f ied  in s ta l la t io n  s i t e  and then f ix . th e  device in pos it ion .

The assembling procedure w i l l  be described la t e r  in this*' 

section .

5.1 Drawings

Drawings and photographs re lated  to the assembling  

are shown below.

Outline drawing o f  s igna l d istributor- -  -  -  D# 6323965 

Layout o f  signal d is t r ib u to r  - - - - - - - -  0# 6323966

Section o f  rack - - - - - - - - - - - - - -  D# 6323967

Port 0 20mm waveguide - - - - - - - - - - -  D# 6323916

Rack assembly drawing - - - - - - - - - - - D #  6323968

Assembly drawing o f  port 0 waveguide -  -  -  -  D# 6323969 

Junction fo r  waveguide (R98l9). - - - - - - -  F ig. 14

" (F 9 8 1 9 ) ------------------------F ig. 15

Junction fo r  rack (R9 8 19 ) - - - - - - - - -  F ig. 16

" ( F98\ 9 ) ------------------------------- F ig. T7

Port 0 20mm waveguide - - - - - - - - - - -  Fig. l8

Rectangular port flange - - - - - - - - - -  F ig. 19

Window - - - - - - - - - - - - - - - - - -  F ig. 20

Junction fo r  port 0 20mm waveguide - - - - -  F ig. 21
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'1  ' m i n i o n  o f  r a c k s  ( R e f e r  t o  l»*v  ( » J 2 '3 <) ( » 8  )

loin racks I* y use o f  attached accossor irs  hv to I lowing 

tin' procedure described bo low.

( 1 ) Join tho fo llow ing throe sots o f  racks together.

( Tho model numbers and so r ia l  numbers on the-nameplates

011 the front p.inels o f  the mated racks are indicated  

bo 1ow. )

A. Mode 1 H‘)8l<), Sor. No. MO383 Model F<)8l‘>. Ser. No. M9383 

I'. " , Ser. No. M9384 " , Sor. No. M9384

C. " , .Ser. No. .'1938*5 " . Sor. No. M9385

( 2 ) Arrange tho sots o f  racks in a st ra igh t  line on the 

f loo r .  ( A room about 7w long is required. )

(3 ) Remove the flange covers, at the junction and remove tho 

right, l e f t  and upper covers near Ihe junction.

(4 ) Fix the O -ring  (P -29 ) to the f lange.

(5 ) S lide  the racks and insert the guide pins fo r  the racks 

and waveguides in position.

(<>) Insert the bo lts  (M8 x 20, spring washers, washers and 

nuts) in position and f ix  the racks together.

( 7 ) Insert the ba its  (M3 x 20, spring washers, and washers) 

in the flange o f  tlie waveguide and f i x  the flange in 

posi t ion.

( 8 ) Put the removed cover back in pos it ion .

I*)) Remove the flange cover from each waveguide port.

( lO ) Fix the racks in position by suspension by use o f  the 

3/8 -16  l:NC hole (a t  22-spots) shown in I)* (>32396*5.

OWN TITLE KOOANCl BRANCH OWC NO.
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( l l )  I I "  t h t '  u p p e r  h o o k s  i n  t .e  r  l e  r e  w i t h  i n s t a l l i n g  a«  - 1 i o n  . 

r e m o v e  t h e  h o o k s .

•**>. 3 F ix in g  o f  port  0 waveguide iu p o s i t io n  (R e fe r  to (»323*H>t) )

(1 )  Remove the f lan ge  co ve rs  from port O.

(2 )  F ix  tho 0 - r in gs  ( I *-29 ) to  the f la n g e ,  in s e r t  the 

guide pins ( 2. ft fx  20 ) and b o l t s  ( M'J x 20 ,sp r in g  

wash«'rs and washers ) from the s id e  where the port O 

waveguide is  lo ca ted  and f i x  the po rt  O 20mm waveguide 

in p o s i t io n .

<». ( npacking

Each crate* con ta ins  two racks.

Take out the racks by lo l lo w in y  the procedure desc r ib ed  be low .

(1 )  Remove the screw marked w ith  n red c i r c l e  w ith  a 

spanner and take out the top wooden l i d  and bars.

(2 )  L i f t  the racks out o f  the box by using  the hooks in end 

p o s i t io n s .

( 3 ) Take out some o f  the cush ion ing  p ie ce s  on the s id e s  o f  

the racks as requ ired .

Note: The a c c e ss o r ie s  are p o s it io n ed  in a c o rn e r  in the wooden 

box. Dispose o f  the box a f t e r  tak ing  out the a c c e s s o r ie s .

7. Maintenance ( R e fe r  to  D# (>323970 )

In c.ise windows o r  rec tan gu la r  port f la n g es  a re  damaged 

when the 'wavegu ide s ign a l  d i s t r i b u t o r  is  f ix e d  in p o s i t io n ,  

re Pi ace them by fo l l o w in g  the procedure d esc r ib ed  below.

OWN To*. U/'7& TITLE KOOANCI •MANCM OWO. MO.
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( 1 )  H o h i o v o  t i n *  f  I a n g o  c o u p  I 1 1 1 * 1  l > o  t  w o o t i  t h e  r o c  t  a n g u  I a r  b a n d  

d i p l o x o r  i i i  i i  I t h « ’  w i n d o w s ,  a n d  r o m o v o  t h e  f l a n g e  c o u p l i n g  

b o t w o o n  t o r  t a n g i i  I a  r  b a u d  d i p l o x o t \ s .

(2 )  -Ho i m o v o  tho f  ront-|K»si t ion f i  x i  ng sc rows { at A spots )

for th<* rectangular port f 1ango. The* windows can bo removed 

togothor with tho roctangular port f  1 anyo.

the* diMmiK'd wavoguido. f ix  an O -r ing  to oaf. I* junction  

a l l  tho romovod soctions back i-n pusi tion.

i

OWN T f f U KOOANCI MUMCM Owe. NO.

(ItKQ -  2 6  - HKachi,LtcL i "5 .. ; ’ >
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(3 )  Hopl aco 

and f ix



(M'j 6 2  5 8 2

!•' L < j - 16 . m e t  i o n  f o r  r a c k .

( R9819 )
I ' i y -  1 , .  . J u n c t i o n  f o r  r a c k .

( K9819 )
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Fig. .  l 8 .  Outv i ew o f  tho p o r t  0 20mm w avegu ide .

W , 6 2  5 7 3

( i ; g - w / ,! ) ( i g - 383/1 )

F i g .  19• Out v i ew  o f  tho r e c t a n g u l a r  p o r t  f l a n g e s .

OWN
H u . / i n r t
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F i g .  20. Outv iow o t" tho windows.
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8 . A pp e n d i x

Appeinlant  d r a w i n g s  a r e  .shown b e l o w .

Port. () 20tnm waveguide -  - -  - -  - -  - -  - -  -  |># 0323916 

Semicircular band d ip lexer  - - - - - - - - -  D# 6323918

Her taiuju I ai* band d ip lexer  -  - -  - -  - -  - -  -  D# 6323919 -  27

Flange ( i;<'.-'S99/t: ) - - -------- -------------- ------- -  -  D# 6884211

" ( iG - 383/r ---------------- ---  -  I #  6884212

" ( fpmc-5o ) --------------- — ------------------ - D #  688^213

" ( F320A-PG ) -------------------------------------------  D# 6884214

" ( F 500 A -re  ) -  -  — -------------------------- -  -  D# 6884215

Outline drawing o f  signal d is t r ib u to r  -  -  -  -  I)# 6323965 

layout o f  signal d istributor. -  - -  - -  - -  -  |)£ 6323*>66 

Section o f  rack - - - - - - - - - - - - - - -  6323967

Hack assembly drawing - - - - - - - - - - - -  DM 6323968

Assembly drawing o f  port 0 waveguide -  -  -  -  |>? 6323969 

Assembly drawing o f  port flange and window- ?- li#. 6323970
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HITACHI DENSHI AMERICA, LTD.

58-25 Brooklyn-Queens Expressway, Woodside, N*Y. 

11377. U .S .A .

Te l:  (212) 898-1261, TELEX: 424304

HITACHI DENSHI, LTD.

Head O f f ic e :  1 -2 3 - 2 ,  Kanda Suda-cho, Chiyoda-ku, 

Tokyo 101, Japan 

Koganei Works: 32 Miyuki-cho, Kodaira -ch i, Tokyo 

1 8 7 1 Japan


