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Diagrams
1. Carry ng oul a vacuurn cireck
2 Connecton for  f i lament  res stance test
3 Klystron on ts transport tro ey (TE I178)
4 Vlew from coiector end
5 Vlew liom gun end
6.  Ver tcaisupport  for  long term sto.age
7.  Beleaslng the k lys l ron fx ings
8.  SecLrr ing l f t ing yoke (TE 1176)to k lyst ron
9.  Prepaang to hois t  ihe kystron

l0 Hoisting the kystron off its transport tro ey (TE 1178J
11 Kystron lay ing on foor
12 Remov ng two bolts to allow easy ho stlng
13.  Sais ing the kystron
14.  The Kystron rc lsed to ts  ve(ca post ion
15. Removing ihe sLrpport frame secLrr ng nuts
16.  Host lng rhe k lyst ron out  of  l ts  s l rppon i rame lTE 1177)
11.  Prepar ng to ower the kystron nto ts  col lector  water  coo ing jacket  TE 1170
18.  Klyst ron a lmost  fu y  lns ide the colector  water  coo ng iacket  (TE 1170)
19. Trolley (TE 1167)with factory-ftted ead sh eld ng plates (view f rom rea d
20. Vlew from front of tro ey (TE 1 167)
21 Height of sLrpport stLrds
22. A gn ng klystron with tro ley (TE I167)
23. Coarse adjlstment for para elsm
24. RF w ndow outlei an temperature sensor (customeFconnecliof)
25. Bemovlng the body supports (1)
26. Removlng the body supports (2)
21. Vew fiom eft show ng attachment of braces
2A. Vew from efi show ng fitl ng ol lnterconnect ng water hoses (TE 1169)to co eclor water-coo ing

jacket  {TE 1170)
29 Ftting rhe exiension plpes (c!stomerronnection)
30 Waveguide adjustments (1)
31 Wavesuide adjusrments 12)
32 WavegLride adjlrstments 13)
33.  ParaLle a lgnmenr of  the BF ourput  window fange and the t fansi ton
34.  View ins ide the t ransi ton
35.  View of  unders lde of  t ransi t ion {TE 11648)
36. Attach ng the RF oltplt window coolins air nlet (TE 1165)
37.  Viewfromthe gro lnd showlng focusing co unt lTE1266)abovekystron
38. The Foclsing coil lnit (TE 1266) in post on on the klystron
39. Fitt ng the four poe pece segrnents
40. MoLinting the HV connection uf t ITE 1263)
41.  Clamping the HV connect ion un t  lTE 1263)to the focusing coi l  ln i t  (TE 1266)
42.  Mounted HV connecton Lrn t  (TE 1263)
43. Connect ng the anode cable
44. Fitting th e ower part of the cath ode cooling r ng assemb y (TE I 274)
45.  F lnaiequipping of  HV connect lon ln i t  (TE 1263)
46.  F nalassembly (1)
47.  F na assembly (2)
48 F tted angled plates
49 Completed assemb y (1)
50 Completed assemb y (2)
5l. Focuslng supply, ion getter pLrmp and RF nplt connectors body water temperatLrre sensors
52. Typca customer connectlon of body water in et and oul et hoses and temperature sensors
53. Typica cLstomer-connectlons to RF oLiplt w ndow
54. Typ ca connectons to HV connection un t (TE 1263)
55. Threaded ho e for arc detector
56. Typica live lnsta laron
5t .  Check ng for  RF radiaton eakage
58. High-pott ng of the gLrn
59. Maximum temperature d fference between nlet and oLrtlet vesus co ector coo ng water ilow

rate for  max mLrm colector  d ss paton 850kW
60. Maximum temperature d fference between nlet and oltlet vercus body coo ng water flow rate

for  maximum body d iss pat ion l5  kW
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Notes about this Manual

1. This manla descr ibes ihe unpack ng, assembly, nstal lat ion, operat on and tube rep acement of
l l l s  ' o ' Y K  l J 0 4  r ^ d  r s  a n '  i l " t ' '  ' q  p  '

2.  When carrying out an assembly procedure ior the f i rst  t  me, read this manual f l rst .  A so carefuLy
read the test report  which is supp ied with lhe k ystron. Reier a so to product speclf icat lon
Y K  1 3 0 4 .

CAUTION: Kysfrons can be damaged by incoftect handling.lt is thercfore necessary to
proceed carefully and according to instructions at all times.

WARNING: RADIATION DANGERS.

RF Radiation:
BF Power may be emitted not only through the normal output coupling but also through other
apertures (for example BF leaks). This RF Power may be sufliciently intense to cause danger to
the human body, particula y to the eyes. Such radiation will be increased if the tube is
f u nctio n in g incoft ectly.

The RF rcdiation 1 m away from any part ol the klystrcn at max. output power will not exceed
0.1 mwcnl.

X-Badiation:
Due to the high accelercting voltage, the klystron generutes a high level of X-ays. Thercfore the
complete assembly must be shielded du ng operation in order to rcduce the radiation to a non-
dangerous level. The tube manufacturer recommends a shielding made frcm lead sheets at least
3 mm thick and capable of rcducing theX-ndiation to a safe level. Carc must be taken in the
construction ofthis shielding to avoid any holes or slots.

Compliance with the local rcgulations rcgatding ndiation hazards must be confirmed by the useL
lf in any doubt rcfer to your local Philips rcpresentative or to the manufactwer:

Phil ips GmbH. R6hren- und Halbleiterwerke,
High Frequency Power Tubes
Stresemannalee'101
2000 Hamburg 54, Gefmany.

Telephonei +49 (40)56]3 2532 (Product Marketing)
2864 (Secrelary)
0 (Exchange)

Te lex  213411  l r cd
Te e{ax: +49 (40) 5613 3007
E-mai (BtNel): D E 60 N/IAL@DLHBG EN/l.SNADS. PH lL PS NL
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Install ing and Operating
Klystron-YK 1304

1. Beceiving Inspection

1.1. Equipment delivered

(a) Depending on the method of shipment to the customer, the equipment will be
delivered in five wooden crates or on pallets. The deljvered equipment should be:

- YK 1304 high-power klystron (may be wilh waveguide iris) rnounted in
support frame TE 1177 and on transport trol ley TE 1178

- spare'O'-r ing, Viton, 285 x 5

- TE 1158 4 ofi, HV sockel, R3 (see note below)

- TE 1159 4 ofi ,  HV cable, lenglh 6 m or

- TE 1160 4ofi,HVcable, length 10 m (see note below)

- TE 1 1648 coaxial/waveguide transilion WR 1800 wjth
45" waveguide elbow

- TE 1165 RF window cooling-air inlel plale

- TE 1167 klyslron trolley with adjustable waveguide support
(carrying factoryJiited ead hielding TE 1 172)

- TE 1168 waier outlet col lecl ing lube
- TE 1169 2 ofi, inierconnecting water hose

-fE1170 collector water cooling jackei (with three

. support legs TE 1170S)

-TE 1175 l i f t ing yoke for TE 1263 and TE 1266

- TE 1176 l i f t ing yoke for klystron YK 1304

- TE 1263 HV connection unit

- TE 1266 iocusing coil unit with four separale po e-
piece segments

-fE1271 sel oi interconnecting cables and f l l t ings
ior connections inside TE 1263

--lE 1273 acceleralor anoda nng

- JE 1274 iwo-pad cathode cooling r ng assembly

NOTEi ln generul, a HV cable (TE | 159 or TE 1160) with an R3 plug on each end is fed into
each of the fout R3 sockets on the HV connection unit (TE 1263). The four B3 sockets
(TE 1158) arc insta ed in the power supply, to receive the cables to the HV connection unit
(TE 1263). The fout RS dunmy plugs (TE 1161) are provided fot HV tests.
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(b) Packages:

Fittings (nuts, bo ts, washers etc) are supplied in packages as fol ows:

Package Contents

12 off bo t, M6x30
12 off washer

4 off threaded rod, M10x100
12  o f f  nu t ,  M l0
19 off washer

4 ofi two part clamp
with nut and bolt
4 off sealng ring

3 off speca shoulder screw, M12
3 off insulating bush
6 off insulating washer

not supp ied (factory-fitted)

6 off bolt,  M5x12
6 off washer

12 off bolt, MBx25
12 off washer

12 off bolt, MGx60

12 off bo t, M5x12
12 off washer
2 ofl nozz e, 6x118" , PVC
1 off square-head plug screw

2 off camplng devlce
2 off bolt, M6x40
2 off washer
2 off spring washer

Purpos6

co lector water cooling jacket (TE 1170)
to flange of k ysvon

water out et col lecting tube (TE 1168)
to frame of kystron tro ley (TE 1167)

interconnecting water hoses (TE 1169) to
collector waier cooling jacket (TE 1170) and
water outlet co lecting tube (TE 1168)

co lector water coo ing jacket (TE 1170)
to braces on frame of kLystron troley (TE 1167)

wavegulde support to klystron tro ley {TE 1167)

coaxia /waveg ulde tTansition (TE I1648)
to waveguroe suppon

RF output window flange to
coaxial/waveguide transillon (TE 11648)

coaxial inner conductor

RF output w ndow coollng air
inlet (TE 1165) to coax]allwaveguide
transit ion (TE '1164 B)

HV connection unit (TE '1263)

to focusing coi unit (TE 1266)

P3

P4

P6

P ]

P]

PB

P9

P 1 0

P T 1
(4 off)

P12

4 off bo t, M5x10
2 off bolt, l\/15x20

I off dlstance tube
I off threaded rod, M4x50
8 off nut, M4
I off washer
I off cap nut, lvl4

HV plug UG 496/U
Plug SLFFD 23 C (straight)
Plug SLFFC 23 C (angled)

R3 sockets (TE 1158)
to HV connection unit {TE 1263)

cathode cooling r ing
assembly (TE T 274)to
cathode flange of klystron

Foc unil  TE T 266
HV conn. unitTE 1263

P l 3
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1 .2 . Visuallnspection

{a )  Check  tha t  t he  equ ipmen t  de l ve red  i s  n  i newthparag raph l . l .

{b) Wth n 7 days of rece pt, vlsualy lnspect al ldel ivered equ pr.ent for s gns of darnage
during transit.  Any problems must be reported immediately to your oca Phll  ps
representative or to the manulacturer

Vacuum Check.

lmmediately after the k ystron has afi ived at the customers site a vacuum check must be

Test Equipment Required.

The fol owing lest eqLrlpment w I be requlred by the customer:

(a) on getter pump d.c. power supp y hav ng an open c rcuit potential of between 3 kV
and 4 kV and an internal resistance of approximate y 300 kO. The power supp y
should have a bull t  in c!rrent meteT capab e olwthstanding l nrA but also capable of
c eary ndicatlng as lowas 1 FA (e.9. Varian Vaclon Pump Conirol l jnit).

(b) A 10 V heater power suppy capable of supplying a current of m n. 10 A The supply
may be a c. (rms) or d.c. and shou d have a buit- in current meter.

Vacuum Check using the lon Getter Pump.

Connect the d.c. sLrpp y (see c ause 1 .3.1. {a)) to the lon getter pur.p (Fig. 1) by HV cab e.
The plug on the ion getter pump is either Type UG 496/U (standard, supplied n package
P13)or customer specfic connection (e.g Radlal lType THT 208, optional).
Switch on the 3 to 4 kV d.c. supply and observe the ion getter pump current. l t  should fa I
(from ess than 100 FA) wlthln less than 5 m nutes to a va ue be ow 1 FA. Gent y knock ng at
the pump wi I sometirnes he p t to start i f  the init  a current is zero.

NOTEi lf there is na apparent pump current flawng the tube B either absolutely perfecl
(htgh vacuum) ar defective (down ta atl. ln order to determine which, it ts necessary ta carry
out anather check by a filament reststance test.

1 .3 .

1 .3 .1 .

1.3.2.

lon Getter PLr.np P ug

C. Power Slpp y

Fis 1 Carying aut a Vac))n Check
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1.3.3. Vacuum Check by Filament Resistance Test.

C o n n e c l t h e  a d l u s t a b  e  p o w e r s u p p y  ( 0  l 0  V ,  l 0 A  r n l n ,  s e e  c a u s e  1  3 1 . 1 b ) ) t o  t h e
t ament (Fig 2) lncrease the supp y vol tage gradla y wh e keeping the current constant at
10 A. Alter 3 m nutes read the vol tage across the f lameft .  f  the votage ls > 5 V the tube
has good vacuum. f  the vo tage ls below 2.5 V the tube s I  ke y to be delecl  ve and the
tube manlfaclurer should be nformed. (Vo tages n between these va les sf to!  d not occur
since th s wou d ead to a non-zero punnp current.)

Tapped HoLe for  F i lamei t  /  Cathode

FL1 2 Cannect.r lat Flaierl F-"srsra..e lesl

Storage

( a )  N o r m a l  y  t h e  k  y s t r o n  s h o u l d  b e  s t o f e d  o n  t s t r a n s p o r t t r o l e y ( T E l 1 7 8 ) , s e e F g s . 3 , 4
and 5

The slorage area must be dry

Frq 3 K/!sro, or rrs l..spon ftatiey tfE t1;'6)
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Fis 4 View forn Callectat Encl

(c)

(e)

(d)

Alternatively, the k ystron can be rernoved from ts transport trolley (TE 1168), as
described in paragraph 3.3, and may l ie on ihe f oor in i ts support ing frarne (see Fig
11), whlch provdes suff icient mechan calst l f fness.

For longer-term storage, a vertcals!pport (Fig.6) is recommended. Athough not
sLrpplied, a draw ng of th s vert ical support s avaiable from the tube manufacturer.

During storage, the ion getter pump must be activated by performing a vacuum check
(paragraph 1 3) at east once every 3 months.

Fig.5 View fran Gun End
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3.

3 .1 .

Fig 6 Veftical Suppatt fat Long ferm Stotage

Assembly Procedure

CustomeFSupplied Equipment

The fol lowing items must be supp ied by the customeri

(a) forkl l f t  truck (only required f equipment is delvered n crates),

(b) hoist, l i f t ing capac ty at least 1000 kg,

{c) standard tool kit,

(d) si l icone grease for seal ng 'O' r ings and for greasing HV connection cones.

WARNfNG: The delivered equipment is extemely heavy. No attempt should be made
to move it without using a hoist br fo* Iift truck for crates). Two people are rcquired
throughout the assembly prccedure.

Mounting Klystron YK 1304

(a) Unpack the k ystron, mounted on its lransport trol ley (TE 1178), see Figs. 3, 4 and 5.

(b) Remove the yelow transport clamps from co lector end and gun end (2 nuts and
washers securlng each clamp,

(c) Remove the nut and washer (F 9.7)and open the fx ng clamp around the support
{ ange. Move c arnp away from body.

)
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Fix ng Clamp

Latera Belain ng
Bolls

Fi? 7 Releasthgthe Klvst@n Futngs

(d) Loosen the top (ye ow), latera reta n ng bolt  lF g. 7),  one on each side of the support
l range.

P o s i t l o n  t h e  k  y s t r o n  o  i t s t f a n s p o r l t r o l e y { T E l 1 7 8 ) b e n e a t h t h e ( c u s t o m e r s u p p i e d )
1000 kg ho st.

Unpack the l f t  ng yoke (TE 1l76) and hook i t  onto the hoist  Attach the I  f i lng yoke
1TE 1 176) 10 the two bo ts lFlg.  8) on the support  f lange of the k ystron and secure
wth the two safety p ns of covef p ates

Fg 8. Secutn' Lifti.g Yoke IIE 1 1 76) ta Klfstran

Attach the wire hawser {part of ift ng
co ector supponng frame (F g. 9)

T E  | 7 6

Safety P n

lssue No. 1, October 92
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3 . 3 . Hoisting Klystron YK 1304 off its Transport Trolley ITE 1178)

T E I 7 6

Fig I Ptepanngta Haistthe Kl'r'stra.'

I
I

1 2

Ft' 1 A. Hatsti.g the Klfston alf ns franspan Italef lfE 1 1 78)
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CAUTIONt Two people are rcquired at alt times when hoisting the klystron. Take
particular cate at the gun end,

Very carefully holst the klystron a few mi limetres and observe that it lifts
simultaneous y from both support points ot the transport trolley [E 1178). lf
necessary, adjust the turnbuckle (Flg. 9) on the wire hawser to ensure that the
klystron hoists exactly parale with the ground.

When completely satisfied with para lelism and balance, hoist the kystron (Fig. 10)
untl l the transpon troleV (TE 1178) can be removed.

la l

(b)

ic,

(d)

Remove the transpon troley (TE 1178).

Carefuly lower the kystron to the f loor (Fig. Bemove and discard the wire

(e)

hawser.

J required. release the if t ing yoke {TE 1T76)fromthe

Fig. 1 1 . Klystrcn Laying an Flaar

lssue No. 1, October 92 1 3



3.4. Raising the Klystron to its Vertikal Position

CAUTfON: Iwo people are required at all ttmes when raising the klystron. This is a very
delicate operatian During lifting, the klystrcn pivots an wheels and its changing centrc of
gravity can cause tun away. Fatse the klystran slowly, and suppatt h at all times.

{a) Before ra s ng the kystron, remove the upper bot of  each pair  of  bots (Fig 12) on
ehher s de of the body support  c amp. This a ows lree holst ing to the vert lca
pos t ion.

Bemov ng the Bol t

Ftg 1 2. Renori.g f||a Bahs to Allow Easy Hoisthg

(Dl

(c)

R e f t t h e  i f i n g y o k e  ( T E  1  T  7 6 )  t o  t h e  h o i s t ,  e n s u r l n g t h a t t h e  i f t n g y o k e  s f l t t e d t o
the two bo ts lsee F g. 8) on the supporl  f lange of the k ystron, and secured with the
two saTety p nsor cover p ates.

Tak ng extreme care, start  to raise the klvsiron {Fig 13).

Fi?. 13. Batstng the Klysttan
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SLrpport  t  carefLr l  y unt l  the klystron reaches the vert  ca pos t ion (Fig I4),  fest ing on
its whee s and sLrppon.

(TE |771

fig 15 Fe,rovifg rh. s!/rporr Fr."r. 5..!rfi9 ^]!ts Fi.t 16 H.rsltngthe K['st.ai art.l isSrpp.tiFt6re

Fig if i/re h,/stort F6rse.1.. i.s feftr.?/ Porrlr.r

1e) Ref iL the lwo bo ls on ei ther s de of the body support  c amp (removed n paragraph
3.4 1a)) These bo ts sustaln the vert  ca pos t  on of the klyslron whi e i f t  ng.

Removing the Klystron l rom i ts Support  Frame {TE 1177}

(a) Remove the foLrf  nuts {Fig 15) from w th n the cut outs of the k ystron sl lpport  f lange

3.5.

(
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(b)

(c)
four secur ng nuts to the frarne.

(d) Store the support frame (TE 1177).

NOTE: The customer is advised ta store the transpart traley (TE 1178)tagether with the
pafts of the support frame (TE 1177) in the crate for re'shipment of the bunt out tube.

Hoist the k ystron vert ical  y out of  i ts support  f  rarne {TE 1 1 76) (F g. 1 6).

Fa se the klystron fuly oLrt  of  i ts sLrpport  f rame, remove the support  f rame, ref l t  the

'O Finq

T E  r  1 7 0

Support
Legs
T E  1 ] 7 O S

3.6. Lowering the Klystron into the Collector Water Cooling Jacket {TE 1170)

(a) Carefu ly s ip the arge'O' r ing a ong the colector.  Ensure that t  s seated fu y aga nst
the col  ector f lanqe Secure l t  n l ts cofrect posi t  on by applying some sl l  cone grease.

( b )  U n p a c k t h e c o l e c t o r w a t e r c o o l n g j a c k e t T E l l T 0 a n d s e c u r e y f i t t h e t h r e e s u p p o r t
egs TE I  170S (Fig. 17).  C ean the top r  m ol  the jacket.

(d) Carefu y inspect the large 'O' r ing beneath the col  ector f lange. f  necessary, fep ace
t by the new 'O r ng supp led with each tube. Ensure that l t  s seated fu y agalnst
- L . . o l p  o  r J - o o  5 6 .  t 6  t n  t < c o " a . t O O c  O . u s i  O S 1 r o . e g " . . . .

Fiq 17. Ptepati.g ta Lowet the Klysto.
inb ns Collectat Watet Cooling
Jacket TE 1 174

Frg 14. Kl\,strcn almast foly rhsidethe Calectat Wate.
Coalrng Jacket lfE 1174)

(e) Very carefu y lower the klyslron unt I t is just above lts co ector water cool ng jacket
(TE 1 170).  Adjustthe positon of the lacket as necessary and very s owly owerthe
kystron lnto the co ector water coo ing jackel.  Slop before t  is fu y in (Fg. 18)
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( f )  Or ent the co ector water coo ing jacket {TE 1'170)to ts normal or ientat ion (so thar
lhe water inlet  f  ange s beneath the RF output w ndow of the klystron).

NOTE: Ihe orertatlon can be changed accodtng ta custamer requirements.

(g) Check the correct seat ng of the large 'O r ing, hard up aga nst the co lector f  ange.

(h) Open package P1 (paragraph 1.1.(b)) and f i t  one M6x30 secur ng screw with washer
(Fig. 18) into each of the twelve ho es n the col  ector f lange.

( ) Lower the klysiron carefu ly unt I t is abolt 1 mrn above the co ector water coo ing
iacket (TE 1170)

( l )  Rotate the jacket a l t t le as required and hand-t  ghten each of the twe ve scTews nto
i ts mating tapped ho e in the co lector water coo lng jacket (TE 1170).

(k) Care{ l ly iower the k ystfon unt l l  i t  lust touches the co lector water cool ing lacket
(TE 1170) Tghten al  tweve screws evenly Check that or ienlaton is correct.

O Ho si  the klystron and i ts jacket.  Unscrew and discard the three suppoft  legs
( T E  1 1 7 0 S ) .

Preparing the Klystron Trolley (TE 1167)

{a) Unpack the tro ey (TE 1l67),  wth factofy f l t ted ead shieldlng plates (TE 1'172)
/ f  o.  l9 l  a 'd L/ o anoied olares. see 

- ig 
48)

Fig 19 ftollef lfE 1 1 67) ||ith Factaty-Ftue.1 Lead Shrel.li1g Plates

NOIEE During the follawing text, the rear af the tralley
(TE 1167) is defined as the patt with the apentng, housing the RF autput af the klystron.

(b )  Remove the th ree leadshedngpa tes (TE1172)  by  remov  ng  the  knu f  ed  sc rews
and washers. Do not remove the I ght hand p ate.
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WARNfNG: The lead shielding plates arc extremely heavy. Two percons are necessary
to handle these plates.

(c) Pos t  on the trol  ey n a su tab e posit  on on f  at  ground beneath the ho sted k ystron
SecLrfe the tro ey by screw ng down l ts slands [ ]se a sp r  t  eve to ensLrfe that the
holst  is pedect y leveled

ld) Unpack the water out et  colect ing 1!be (TE T 168)and fasten i t to the 1ro ey (TE I167)
using the threaded rods, nuts afd washers from package P2 (paragraph I  I �  (b)) ,  as
shown ln F g 20. EnsLrre that the two connect lnq I  anges point to the eft .

4 O i l F x n g s

(rE r r 69)

T E  1 t  6 8

N! t

N! t

) .

Ftg 2A \/tew frcn Ft.nt al ftatle./ ITE 1167)

{ d )  U n p a c k t h e t w o  n t e r c o n n e c t i n g w a t e r h o s e s l T E l l 6 9 ) a n d t h e i f f a s t e n i n g s f r o n -
package P3 (pafagraph I  1.  (b)) .  Use two of rhe lwo part  c amps (wth nuts and bo ts)
and two of the sealng r ings, and fasten one end of each lnterconnect ng watef hose
(TE I  '169) to the two connect ng f  anges (see F g. 27) on the water out et  co lect ng
t l b e  { T E  1 1 6 8 ) a s  f o  o w s l

apply sorae si  icone grease to the sea ng r ngs
clean the groove n each f  ange
posit  on the seal ng r ings carefu y in the grooves
f t  the two part  c araps but eave loose at th s stage.

3.8. Lowering the Klystron into the Trolley ITE 1167)

(a) P ace tro ley (TE 1 167) beneath the klystron, such that the coax a RF outpl t  of  the
k ystron polnls lowards the rear of the trol  ey.

(b) Adlust the helght of  the four support  stLrds to exact y 70 mm (F g 21)

(c) Caref l ly ower the klystron (Fig 22) into the troley {TE I167),  ensurng that the
suppoft stLrds coffectly a gn with the ho es n the suppo( t ange of the k ystfon
Reta n the weight on the i t t  ng yoke.

(d) f  necessary, s ighty adjust the support  stLrds (Fig.221 unt i  the co lector water coolng
jacket (TE I170) is centred n the tro ley.
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Fi' 2t Height af S]ppaft Slu.ls Fts 22 Atigni.g fltsL a.qtrh f'ote, tfE i t6 )

Output

Fig 23 Coarse AdlDstnent tat PaEletsn Fig 24 BF Winda|| Aotlet An fenpeiture
Sen sar (custane rcah n ectian)

(e) f  necessary, s ighl  y rolate the sLrpport  f lange of the k ystron (holes are s ght ly arger
d arneter than support  studs) unt i  the FF output wlndow of the klystron is paralel
wth the waveguide support  (Flg. 23).  This is a coarse adjustment;  a f  ne adj!stment is
poss o e ater.

( f )  Lower the hoist  s l  ght ly,  so that the klystron si ts unter i ts own we ght in the trol  ey
( T E  1 1 6 7 ) .

(g) f  requ red (customerconnect ion),  f i t  the FF window air  ternperature sensor f ixture
l F i g . 2 4 i

NOTEI Pratetive window cover has been removed far illustratian puryase.

Support
Stud

Out et

Sensof
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3.9. Removing the Body Supports lrom the Klyslron

(a) S acken the two top supports (Fig. 25).

(b) Llnscrew and remove lhe four bot lom bolts and washers (Fig. 26).

(c) Unscrew and remove the four clamp securing bo ts (Flg. 25).

(d) Open the c arnp and carefu iy remove both body supports,  taking care nol to damage
the gun ceram cs

{e) Unscrew and remove the {our support  f  ange secur ng bo ts and washers (Fig. 26).

( f)  Hoist  the support  f lange r ight of f  the klystron, taking care not to damage the gun
ceraTnics.

( g )  F e m o v e t h e l f t i n g y o k e ( T E ' i 1 7 6 ) f r o m t h e h o s t . T h e k y s t r o n  s  n o w  s e l f - s u p p o f t r n g
ln the tro ley

Body S!pport

SLrppoft Flange
Securing Bolts and

Clamp Sec!ring Bolis

Clamp

Ftg 25. Remavng the Badv Suppotts 11 )

Body S!pport

Bottom Bo ts and Washers

Fig 26. Benaving the Bad'r'
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3.10. Trolley Connections

(a) Attach the free ends of the factoryjitted braces (Fig. 27) to the bottom of the
col ector, using the three specla shou der screws, insulating bushes and nsu ating
washers from package P4 (paragraph 1 1.(b)).

Brace Insular ng BLrsh

SpecalShoulder
Screw

Seal ing R ng

Fig 27. Vtew frcm Left Showihg Attachrnent of Btaces

NOTES:

t. The front bnce is shorter than the other two.

2. Do not apply undue lorce to the collector via the braces.

3. Adiust the length of each brace as necessary by adjusting its tumbuckle.

{b) Connect the free ends of the iwo lnterconnectlng water hoses (TE 1169) to the
. o 1 6  o r  / v a l 6 - . o o i ' 9 . " .  e . { - [  1  7 0 , d , ' o l o n s { F g . 2 B '

Two paft Camp
Firted

Fig 28. Vie'|fram Left Showing Fitting af
I ntet@nnecting Water Hase s
(TE 1169) to Collectat Water
Caolins Jacket (TE 1 170)
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(c)

lot

use two of the two part clamps (with nuts and bolts)
and two of the sea ing r ings from package P3 (paragraph
1  .1 . {b ) ) .

apply some si icone grease to the sealing r ings

- clean the groove in each f lange.

- posit ion ihe sea ing r ings careful ly nto the grooves.

- l t  the two-part clamps and t ighten.

Fu ly t ighlen the c amps at the other end of the interconnecting water hoses (TE
1 169), prevlous y f i t ted in paragraph 3.7.(e).

l f  requ red (customer connect on), f i t  four extension pipes (Fig. 29) to the in et and
out et connectlons of the body 1 and body 2 water coo ing circults
(f l t t ings are 12 mrn, Gyrolok).

3 .11 .

Fig 29 Fn hqIhe Extensron Ptpes lcustamercannecttan)

(e) Connectan earthing cab e from the threaded stud provided on the colector fange,
opposite the body water coo lng connections, to the tro ley earthlng point.

NOTE] A/ternalive cuslomer-cannected earthing paints (see paragraph 3.15.)are:
collectar coaling water inlet lsee Fig.47)

-49 wavegutde elbaw (see Fig. 46)
- HV connectian unh (see Fig. 41).

Mounting the Coaxial/Waveguide Transition (TE 11648)

(a) Unpack the coaxial/wavegu de transit ion (TE '11648).

(b) Remove the protective cover from the RF output window of the klystron by removrng
4 bolts and washers.

{c) Separate the 45'wavegu de e bow from the transitlon by removing 30 screws,
washers and nuts.
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(d) Fh the transh on onto the sl de of the wavegulde support, uslng the 6 bolts and
washers from package P6.

CAUTIONS:

t. The mounting and alignment prccedurc is a vety delicate opention. lt must be
caftied out carefully and methodically to avoid damaging the equipment.

Take cafe notto touch the inner conductor ofthe BF output window,

At all times the inner flange ol the tnnsition must be loose and lree to move.

Precise adjustments for lateral movements, height, angle and panllelism are
vital for successful mounting.

Carefuly study Figs. 30, 31 and 32, wh ch show the transit ion mounting posit ons and
adiustments.

Fiq.3a warcguide Adl'stments 11)

Large
B ack

Fiq 31 wavesuide Acljustnents (2)
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Sure
rhat

Gap ls
Even

Parale ism F ne Adlustmenr
(3 o{J screws)

ObseNe the rear of the trans t ion, part cularly the paral lel a ignment (Fig. 33) of the RF
output w ndow fLange and its mating f lange on the transit ion.
lVake any necessary adiustments, observlng the CALJTIONS, untiLthese two pafts are
patatLet,

Fis 33. Pa,allel Alisnnent at the BF
Output Windaw Flange and
the Ttansiian

Fig. 34. View lnside the Ttansitian

(g) Look inside the transil lon (Fig. 34) and make sure that the two lnneT conductors aTe
aligned.

Fis s2. Wavesui.le Adiustnenls 13)
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(h)

( j )

t t l

F@ 35 Vre|| al Undetstde al fte.snian ITE 11648)

Remembering the caut ions, check fronl  and rear algnment whl le grcdua ly turning
1c ockw se) the arge b ack knob on the wavegu de support  unt i  the gap between the
RF output wlndow and the trans t ion is a most closed (but st i  paral  el)  and ihe lwo
inner conductors are almost touch ng (and pertect y in I  ne)

f  necessary, rnake any f  ne adjustments, paft icu ar y for para le ism {F g. 32) unl l l  yoLr
are sure that the a ignments aTe coTrect.

Before f ina y c osing the gap, check that the ho es are a lgned for the s x bo ts which
secure the transi t  on to the waveguide support .

F na ly,  before clos ng the gap, check the unders de of the transi t  on {F g. 35) and
ensure that the lwelve holes n the f lange coinc de with the tapped ho es n the nner
conductof I  not,  oosen the twe ve A een screws and rotate the f  ange lnt  I  the
ho es al  gn. Tiqhten the twe ve A en scTews and recheck the a gnment

Check
Al ignment  o i
these I2 12 A len Screws and

(m)

(n )

(r)

l f  a l  a ignments are correct,  f ina y c ose the gap by turning (c ockwise) the iarge b ack
knob.

Secure the RF output window f lange to the coaxla /waveguide transi t  on ITE 1 1648),
using the 12 bolts and washers fro.n package P7 (paragraph 1.1.(b)),  w th the bo ts
lnserted from the rear.

(p) Secure the coax a inner conductor (Fig. 35), uslng the 12 bolts from package P8
(paragraph 1 .1.(b)) Apply a torqLre of 5 Nm.

Fina ly,  check that al  adjustment f i t t lngs are fuly t ightened. Slacken the arge black
knob s lghty.

Attach the RF output w ndow coolng air  n et p ate (TE 1165) to the
coaxla /waveg u ide transi ton (TE 11648) (Fig.36),  using the 12 bolts and washefs
from package P9 (paragraph 1 .1.{b))
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NOTE: Ihe versior shown in Fig 36 has a custamer-connectian far air tnlet temperature

Elbow

T E  1 1 6 5

NOTE: Fefer ao lhe test specificatian supplied with the tube. Some tube/waveguide
canfguratrcns require the fitment of an ins, which if applicable is supplied with the tube
This iB can be fited n one of twa places:
either between the 45' waveguicle elbow ancl the transitpn, ar
in tap af the 4g waveguide elbaw.

(s) f  an l r is s provided, f i t  l t  as detai  ed in the test spec f icat ion.

( t)  Rel t  the 45'  waveguide elbow (see Fig. 38) to the trans t ion, using the 30 screws,
washers and nuts, prev ous y reTnoved n paragraph 3.11 (c),  (screws nside).

NOTE: To prevent fareign material falltng inta the 4g waveguide elbaw, it ts advisable ta
cover it with the plate suppiied.

Mounting the Focusing Coil Unit (TE 1266)

(a) Unpack the {ocusing coi  uni t{TE1266)andremoveanytransportsecuringpaf istrorn
the co ls Male sLrre that the four po e piece segments are removed. Ensure that the
four eye bolts on top of the un t  are t ightened. Remove any dust f rom the contacl
areas.

(b) Unpack l i f t ing yoke (TE T 175).  Attach i t  to the hoist  and attach i ts four shack es to the
four eye bolts on top ofthe focuslng co lunt (TE 1266)

(c) Li f t  the focus ng coi unt(TE1266)about l  melre off  the f loor,  and Temove ts two
!ndercarr iages by unscrewing the four nuls on i ts bottom p ate

(d) Hoist  the focusing coi  uni t(TE 1 266) lmmediately above the kystron (Fig.37).

Fig 36 Attachr.g the RF Odtprt Windaw Coatng An tnlel lIE 1165)
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TE 1266

Fig 37. Vie'| fran the Gtound shawing Facusihg Coil Unit ITE 1266) abave Kystrcn

(r)

CAUTfON: loweriDg ttfe focusing coil unit (TE 12661 onto the klystron is a very
delicate operation which should be done carefully and methodically. Take particular
care that no damage occurs to the klystron gun,

E bow

Secuing

Orient the focusing coi unit (TE T 266) so that i ts cover p ate is on the opposite slde to
the wavegulde ( .  e on the same s de as the ion getter pump).

Carefuly owerthe focusing coilunit (TE 1266)over the kystron, ensurng that the
guide pins underneath the focLrsing coi unit f iE 1266)f i t  lnto their respectve locating
holes ln the klystron f lange (Flg.38).

Fiq. 38. The Facusing Cail Unit (fE 1 266) ih
Posnian ah the Klystron

L
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! )

s)

Ftg 39 Finng the Fau Pale pre.e seg/nerls

Remove the i f l lng yoke (TE 1175)from the focusing coi  uni t  {TE 1266)and fronr the
hoist .

Remove the folr  eye bolts l rom the top of the focus ng coi Lrni l  (TE 1266).

Flnaly f i t  the four po e-piece segments {F g. 39) to the lop of the focus ng coi uni t
ITE 1266) Each segment sots nside i ts retaln ng bot and should be pushed f  rmy
against the k ystron f lange. The retaining bo t  s then pushed inwards to retain the
segment and fnalyt ightened wth an A en key.

B o t

3.13. Mounting the HV Connect ion Unit  (TE 1263)

(a) Unpack the HV connect ion unlt  (TE 1263)and remove lhe alr  duct pipe and p ast ic
coLar (see Flg. 45).
Open (or reraove) the doors (photographs show doors removed)

{ b )  U n p a c k c o n n e c t n g c a b e s ( T E 1 2 7 1 ) a n d c o n n e c t t h e m t o t h e t e r m i n a l s o f t h e f o u r
HV connectors (see Fig. 44) inside the HV connect ion unit  (TE 1263) as fo lows:

cab e ength (mm)

140
2AA 12 olfl
300
(with camp)

anooe nng
(f la ment) cathod es
fiarnent

. insulated termina

(c) Attach lf t ing yoke (TE I175)to the ho st and attach its fouf shackles to the four eye
bo ts on top of the HV connection un t (TE 1263).

(d) Hoist the HV connection !nt (TE 1263)above the kystron (F 9.40)and orent i t  to
customer requirements.
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rE 1263

t  amp

(e)

Fiq 4A Majnnnlt the HV Connecttan Unn IIE 1263)

Earth Conn€ci  on
Clamp

Fig 41 Cl.npin.J the HV Connectian Unn IE 1 26s) ta the Facusing Cail Uhn lfE 1 266)

CarefLr ly ower the HV connect on unit  (TE T 263) onto the focus ng coi un t  (TE 1266)
so that the four holes n the bottom of the HV connect ion Ltn t  (TE 1263) f  t  over the
nuts on top of the focus ng coi uni t  (TE 12661. Due to the welght oi  the HV sockets
the HV connect on unit  musl be ba anced by hand when lowering l t .  Avo d any
conlact to the gLrn

Secure the HV connect on unit  (TE 1263) to the focus ng coi unl t  (TE I266),  using the
two camps, wth screws, washers and spring washers { fom package Pl0
(paragraph 1.1(b)).

The c amps are I  t ted, one at the e{t  and one at the r ight (F g. 41)
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Rernove the i f t lng yoke (TE 1175)from the unit  and from the holst .

The f i t ted unit  s shown in Fig. 42.

Fig 42 Mou.Led HvConne.t;a. U.t lrE l2ajl

3 . 1 4 Equipping the HV Connection Unit {TE 1263}

(a) Femove the protective paperfrom the kystron ceramics, taking care notto touch the

(b) t lnpack the accelerator anode ring (TE 1273) and ft i t  ( inside the HV connect on unlt)
over the anode of the klystron (Fig 43) Useasrewdrvertoopenthesot n the fng
and rotate i t  unl l l  the anode connectlng cab e ines up with the threaded hole in the
anooe Ttng.

\IE 1213)

F lamenl  Cable connected
only fof  l lust ra i  on Pufpose

\  Anode connect  ng Cab e

30

Fig 43 Cannecnngthe Anade Cable

lssue No. 1, October 92



(c)

tol

(e)

Connect the anode connect lng cable to the anode r ng (TE 1273).

Open package Pl2 (paragraph 1.1.(b)) and remove the 8 M4 threaded rods and 8 nuts.
Screw the I  threaded rods into the top of the k ystron (F g. 43) and secure using the 8
nuts.

Unpack the two parts of the cathode cool ing r ing assembly (TE 1274).

Fi t  the lower part  of  the cathode cool ing r ing assemb y (F g. 44) over the threaded
rods.

D stance

Fi lament  Connect ion

Botrom Parr of  TE 1274

Ftg 14 Ffting the lawet P.tt af the Cathade Caalihg Rins Assenbly lfE 1274)

(s)

(l)

{r)

(n)

tn,

{m)

Take the I dlstance tubes from package P12 and p ace one over each of the threaded
rods.

Connect the f iament c amp (Fig. 44) over the insu ated f i lament termina €nd t ighten
its screw {see also Fig.2).

Connect the f iamenvcathode and the cathode cab es into two of the three tapped
ho es in the cathode, e ther side of the f i  arnent (see Fig. 2).

Thread the cables between the f ins of the lower part of the cathode cool ng ring, as
shown n Fig.44.

Flt the l id of the cathode coo ing r ng assembly (TE 1274) over the I distance t!bes
(Fig. 45) and secure us ng the I cap nuts and washers from package 12 (paragraph
1 .1 . {b ) ) .

Flt the a r duct pipe (F g. 45) to the id of the cathode coo ing rlng assemby IIE 1214)
and to the side-wal in et of the HV connection un t (TE 1 263).

Flt the p astic col lar (F g. 45) around the accelerating anode r ng, with the gap pointlng
towards the anode socket.
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Lid of
rE 1214

Plastic Co lar

Fig. 45 Final equipping of HV Connection Unit (TE 1 263)

Close (or refit) doors on HV connection unlt (TE 1263)

Fitan earth ead between HVconnecton unit  (see Flg. 41) and tro ley earthing po nt
{see Fig.46).

FinalAssembly

(a) Cor.plete any earthing connect ions to the tro ley {Flg. 46) lncl ldjng customer-
connected earths to 45" wavegu de e bow (Fig. 46) and col ector cool ing water n et
f iange (Fig.47).

Coolins

Cooling

O!t le t

TroLley Earth

Fiq. 46. Fthal Assenbly 11) Fig 47 Final Arsenbl\ t2l
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Fig 18 Fitte.t angLe.l Plates Fi1.49 Campleted Assehbly \1'l

ii

iD,

(c)

(d)

t

l&;

Ftg 5A Cahpleted Assehbly 12)

Refi t  the three lead shle d ng p ates as fo owsl
front:  6 knured screws and washers
left 7 knLrrled screws and washers
back (shori :2 knurled screws and washers

F t  the two angled plates {Flg. 48),  each with four bolts,  washers and nLtts.

Comp eled assemb y is shown n Figs. 49 and 50.
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4. External Connections

Before the kystron can be operated, the customer wi l  need to make the foLowing

( a )  H V  c o n n e c t i o n s  ( T E  1 1 5 8 ,  T E  1 1 5 9 ,  T E  1 1 6 0 ,  T E  1 1 6 1  a n d  P l 1  s e e  N o t e  n
paragraph 1.1.{a)),  to receptac es on HVconnecton unit{TE 1263),  see Flg.54

(b) Earthlng cables (as requ red)

lc) Focuslng Lrni t  supply (Fig 51),  conneclor lype
Socapex SLEM 23C. Wlr ing deta ls l

p n  : n o t c o n n e c t e d
p n 2: posi tve (+)
pin 3: negatve (-)
The rnal lng p ug SLFFD 23C (straight)  ls suppled n package P13

Supply

(d)

(f)

1n,

! )

Fig 51 Factsing Supplf, lan Gettet Pump an.] RF lnput Cannec1as

HV cab e to on getter pump, connector UG49A (standard) or Radial THT 208,
depending on custorner requirement.

RF input (N type connector).

RF outp!t waveguide {customer configurat on)

Water in et and outlet supplies to f anges of water coo ing jacket lTE 1 170) and water
outlet co lect ng tube (TE 1 I 68) respectvely (see Fig 47).

Water connect ons (inlet and out et) to body I and body 2 coo ing circult (Fig. 52).

Body water temperature sensors (Fig. 52), i f  requ red.

RF output window alrtemperature sensor (Fig 53).

Air supply (Fig 53) to RF window coo ing air inlet p ate (TE 1 I65)
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r t 2 2

Fg. 52 Ii/picat Custanercannectran al Eody Water
/r/-.1 ard Oriel Hoses.rd lenrperalure Serso.s

(m)

HV S!pp ies

to SLrpp y

RF output window air-pressLrre sensor (Fig 53) Th s interock ensures that HV
supples cannot be swlched on f RF window a r supp y is disconnected.

Air supply {see Fig 54)to HV connection un t (TE 1263).

HV air pressure sensor (Flg. 54). This nteflock ensLrres that heater power can not be
' ^  ' . d o  f ' V . r  o p l i d . o n . . .

Fig 53 Tttpical CEtarnercannecttans tb EF At\ot

HVAr Press!re Sensor

A r  SLrpp y

Body Water

T E  I 1 6 5

*

t

Coo lng A r

RF O! ip l t

(n )

(o)

Ftg 51. f\rpcal Can.e.tra.s la HV Co.necian Uni ITE 1 263)

( p \  D e _ O C . 9 C O  . U o O )  /  q  b 4 l .  o n  e u , o n .
a^. . . . r^r rv^6 <^. r .p.  q l  FNI , r  a

pin 1: posit ve {+)
pin 2: negatve o
pin 3: not connected

The mating p ug SLFFC (ang ed) is supp ied n package P13.
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NOTE: Pola ty and current ate specifted in

l ^ \  A t .  Aa ra . r ^ t  lE  ^  cq l  i h ra : . l a . l  h ^  a

f  bre opt c cab e

the test specificatian supplied wlth the tube

(l- lNS l /4 '  x 361 in f lange is deslgned to accept

Fr.J 55 Ihrcaded llaleiat At. Dete.tal

36

Fis 56 f'r'pical live tnstallalion
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6.

6 . 1 .

6.2.

6 . 2 . 1 .

for FF rad at on eakage,

Typical Installation

(aJ Figufe 56 shows a typica ve nsta lat  on.

(b) Figure 57 shows the impofiance ol  fegu ary check ng
part  cu af y afoLrnd the wavegulde

a

tsig 5/ ale.rhq ior gFFr.rarr.. Leatiqt

Operating the Klystron

WARNING:

Klystrons can be damaged by incorrect handling. It is therelorc necessary to procee.t
carefully and according to insttuctions at all times. Do not attempt to opercte this
tube until it has been determined that all precautions have been taken to protect
personnel from all hazards. Protective devices such as shields and inte ock switch
circuits must be in operation (see Annex A3).

HAZABDSI

Precaul ons shou d be laken to prevent exposing operat ing pefsonne to the st fong R F.
f ie lds generated by thls tLrbe.

R.F.-Radiat ion may cause danger to the human body. part iculary to the eyes.

R F. Fad at lon due to eakage can be prevented by coffect mechanica pract ices to ins!fe
t h e  . e o . . . o  A L L ^ d . o g  d o . o . n a  o

The R.F.-Radiation 1m away lrom lrom any part o{ the klystron at maximum output
power should not exeed 0.1 mwcmz.

NEVER operate this tube without having the output waveguide properly terminated.
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6.2.2. X-RAY-Radiation

6.3. Switching Sequence

6.3.1. Switching-onSequence

It is impoatant that the kystron supplies are switched on in the following sequence, unless
otherwise agreed wilh the kystron manufacturer:

( l) on getter purnp supples on.
(ll) Air flow of HV socket on.
(l lL) F lament supply on after lhe pump curfent has fal len below 10|A
(lV) Al ow at least 15 mlnutes warm-up period before enterlng step (Xl) (see note 2).
(V) Connect the output window air supply.
(Vl) Connect both body cooling water supp ies.
(Vll) Connect collector coo ing water supply.
(Vll ) Connect focusing solenoid supply.
{ lX) Check that the f iament and the solenoid current is

within 1 1 70 of the va ue given in the acceptance document (or measurement
before the last switch-off).

{X) Connect the FF drive input (see note 3).
{Xl} Connect the high voltage cathode (beam) supp y and mod. - anode supply

simultaneos y after the pump current has fallen below 10 FA.

Dangerous levels of X-lay ad olron are p'oduced by ' igh power .-bes.

Beam voltage rnust never be app ied without hav ng X-ray sh e ding in pLace. Basic X-ray
shieldlng is an integra part of the tube and accessories. However the ultimate responsibi ity
for X-ray shieldlng lles with the user.

Care must be taken in ihe assembly of the klystron !n t to avoid any holes or slots. X-ra,
radiation may also increase if the klystron is not operating propedy. Compliance with the
oca regulations regarding hazards must be confirmed by tho !sor. lf in any doubt refer to
Vour local Phillps representatlve or to the manufacturer.

NOTE 1t Extended operatian at an elevated pump current e.g. 1 pA or higher may reduce
the klystrons lifetime.

NOTE2i ln case af non-stabilized current supply lor the prefac. - coil a mintmum warm up
periad of 15 minutes must be observed.

NOTESi No-drive (static) operation at a beam voltage exceeding 65 kV must be limited to a
max. duratian of 1 second,

6,3,2, Switching-offSequence

O Sw tcq-off rqe higF voltage mod. a-ode s-pply
(ll) Switch-off the cathode high vohage supp y.
{ l l )  Disco_nect al l  o.tre- s,pples and cooling c rcu ts.

&
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6.4. Operational Instructions

6.4.1. InitalSwitch-on

Initi€l switch-on procedure must be carried out

(1) inlt ial instalation of the kystron at the transm tter slte

bul a so after

(2) a I changes of ocation, w ring and waveguide assembLy,

(3) faults of tlbe operat on in connection with healy lon'getter current bursts. cathode
emisslon drops, repeated HV-breakiowns and window-arcs,

(4) a I repair and recondltionlng activities

and after

(5) regu ar lnterrlpt lon of operatlon for longer than 10 days.

The observation of the fo low ng instructions rnust be fo lowed in order to avoid riscs to the
cathodel

(a) F lament and solenold cufients must be set to the switch ng on va ues given in the
acceptance documents to within 1ol0. Prior to switching-on the HV all inter ocks,
safety circuits and thelr imit ing va ue sett ings must be checked carefuly. For init ia
switch-on ensure that focuslng co I wiaing and polarity is in accordance with the
acceprance o0cumenls.

(b) Fol ow the switchlng on steps 6.3.1. ( ) to {X) but wirh the exception that the pump
current must not be higher than 1 !A. App y bearn vo tage of 30 to 50 kV. The anode
voltage (wlth respect to cathode) should not exceed 60 qo of the app ied beam
voltage. Adjust anode vo tage so that a beam perveance of 0.8 x 10-€ AV 3/2 is
obtained. The RF drive power should be approximately 80 7o of the value given in the
klystrons Test Documents for nomina operation. Maintain operation at this evel for
at least 10 m nutes or unt l the ion getter current has falen below 1 FA.

(c) Provided that no irregularit es of tube performance occur, the beam votage can be
ramped up slowly. The rEte of the ramping-up procedure is subject to the va ue of the
ion-getter current, which shorild be kept as low as possible, idealy be ow 1 UA.

Two modes for ramplng up can be usedl

- raise beam voltage to its operating value. Then adjust the anode voltage to
obtain the value of beam current according to the test documents,

- raise beam voltage and anode voltage simultaneous y whi e keeping the beam
perveance at the prevlously adjusted level.

After adjusting to the final beam data for full power operation the drive power should
be adjusted for saturation of the RF output.

(d) Afuftherf ine adjustment of the anode voltage and RF drve power sett ings may
become ecessary after a warm-up period of approximate y 30 minutes before further
tests ate carrled out.

I
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t  s recommended to reg ster al relevant data and observatlons during lhe inlt ial
swich-on procedure and the pedorrnance tests.

(e) In the event of tube fau ts, HV break-down, window-arcs, gas bursts etc. the beam
voltage shou d be reduced by approx ..ately 10 kV for restart ing after a norma getter
lon current level (< 1 FA) has been reached.

6.4.2. Window Arcs

I arcs in the window of outp!t sect on are repeatedly observed, a though perlectly
matched, the fo lowing could be the ca!se:

{) H gh har..on c content

- L i ' . a  
b e c a - . e d f o  e  d  p ^ b t  v 1 : / F g  i d ' < 6  o  q b 6 i ' g  F < o  d  t " l  d  o  i L

f requencies. The vo tage can then increase to a very high value due to the fact that norrna
waveguide oads, such as c rcu ators oT water oads, do not rnatch at the ha monic
trequencres.

(  )  Hurnidi ty n the waveguide

Especialy after ong shut down periods, arcs in the outpLrt  I  ne can be caused due to water
condensat lon at the nner surfaces. 1 is therefore recommended that the output powef s
ncreased more sLow y after extended shut downs to al  ow the surfaces dry off .

( l l l )  Contamlnat on of the W ndow

Us ng a f i ter for the wlndow coo ing a r  (see Annex A 2) and a blower contain ng bear ngs
ubricdted wlth srr i tab e h gh temperature grease, normaly no wlndow contam nat ion s to
De expecle0.

l i  contaminat on is suspected, and especla Ly f  at  the sarne t  me the w ndow temperature
has ncreased, the window shou d be cleaned. Because this s a very del icate procedure,
do not c ean t before yoLr have contacted the manufacturer for fLrrther infofmation

6.4.3. High-Potting o{ the Gun

WARNfNG: X-ray radirtion may be caused by the high-poLting prccedurc. Perconnel
fiust be protected by proper monitofing and shielding.

n case of f requent internal h gh votage break-downs a h gh pott ing procedure may mprove
tfre KlYsiron.

For high pott  ng a h gh vo tage supply s connected across the mod anode and body or
c a t h o d e  a s  s h o w n  i n  F  g . 5 8  T h e t u b e m u s t w t h s t a n d t h e m a x . t e s t v o t a g e { p o l a r i t y a s f o r
norrna operat ion) forat least 10 mnutes wthoutanyinterna arcs.

NOfEt Unused high valtage sockets must be graunded or terminated by Dummy Plugs
TE1161 laptianal).

The f  lament must not be energ zed and must be switched off  at  east two hoLrrs before the
high-pott ing procedure.

The high-pottng suppy should be capabe of de verng a vol tage of 85 kV and a current
of 3 mA, and must be equipped wth a current nter lock which ls to be set to 3 mA.
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a) b)

Fg.5a Htgh Poxng ofthe Gun

The followlng procedure is recommended:

1. lnterconnect cathode and mod. anode or mod. anode and body and apply the HV
supply as shown in Flg. 58.

2 .Connec t  rhe  o^ -ge - re r  pu -p -1 ro  r9_o , t . ' ep  oco - re .

3. Switch on the HV supp y and lncrease the voltage s owly, starting frorn zero, unti the
current lnterlock is actvated due to over current. or the on-getter pump clrrrent
exceeds 2 UA.

4. Do not increase or reslart the HV supply before the pump current has fa len
below 2 UA.

5. High-pott ing wil l  be comp eted when, at the f ina test voltage, the pump current is less
than 1 UA and the tube withstands the HV for at least 10 mlnutes for both cases
ilustrated n Fig 58.

6.4.4. Adlustment of Filamenl Current during Life

After an operat on period of about 300 to 500 hours the vacuum quality of the kiystron will
have i.nproved, so that the tube can be operated at ower f iarnent power. At thjs point the
f lament curTent can be reduced by approximately 5olo. The optlmum ls found if the bearn
current has dropped by 2olo with respect to the ln tial value and proves to be stable under
this condlt ion for a period exceeding t hour. The f iament current must be determined for
the highest poss b e bearn current during operation.

For deta led lnJormation see Phiips Technical Note "Operation of dispenser cathodes in
high-power klystrons" or contact rnanufacturer.

NOTEi ln case af klystrons equipped with a "Low Temperatue Cathade" (see Test
Dacuments supplied with the tube) please contact manufactureL
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7. Replacing the Tube

NOTES:

t. lhe pracedu?s descnbcd hc,e sho"ld bc used ta rcplace a tube

2. Same pafts are extremely heary. Two peaple are required throughout the dismantling
procedure.

3. Ta save excessive repetitian, the dismantling pracedure cross-refers to the relevant
paragraphs in the Assembly Procedure (section 3).

7.1. Disconnecting all Supplies

(a) Swltch off all electrical, air and water supp ies to the equipment.

(b) Disconnect a I externa connections (Section 4).

7.2. Removing the HV Connection Unit (TE 1263)

(a) Posltion the hoist above the klystron.

(b) Open the doors of the HV connectlon unit (TE 1263), or remove them.

(c) Discharge any static electricity.

(d) From lnside the HV connection unit, remove (paragraph 3.14):

- plastic collar
- alr duct pipe
- lid and base of cathode cooling ring assembly (TE 1274) and f x ngs
- accelerator anode ring (TE 1273)

NOTEi Take carc not to touch the gun ceramics.

(e) Fit Lifting yoke (TE 1175)to the hoist and attach its four shack es to the four eye bolts
on top of the HV connection unit (TE 1263).

(f) Disconnect the two clarrps, screws, washers and spring washers (Fig. 41)which
secure the HV connection unit (TE T263)to the focusing coil unit (TE T266).

(g) Careful ly hoist the HVconnection unit (TE T263)off the focusslng coi unit{TE 1266).

(h) Lower it to the ground and remove the lifting yoke from the HV connectron unit
iTE 1263).

7.3, Removing the Focusing Coil Unit (TE 12661

(a) Fit the four eye-bolts (paragraph 3.12) to the top of the focusing coil unit (TE 1266)

(b) Unscrew the retaining bo ts and remove the four pole-plece segments (Fig. 39) from
the top of the focusing coil  unit (TE 1266).

(c) Reposition the hoist above the klystron and fit the four shackles of ifting yoke
(TE 1175) onto the four eye bolts on top of the {ocusing coil unit.
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{d) t ls ing extreme care, s lowy and carefu y holst  the iocusing co lunt (TE 1266)off  the
Ktysl ton.

{e) Lower i t  to about 1 metre frorn the ground and f  t  the two undercarr ages (four nuts)

( f)  Pace the focusing co lun t  (TE 1266)on the ground.

(g) Remove and dlscard the l f t  ng yoke (TE 1 175)

( h )  R e m o v e t h e f o L [ l e a d s h l e d n g p a t e s ( p a r a g r a p h 3 . l 5 . ) a n d a n g e d p a t e s ( F g  4 8 ) .

7.4. Removing lhe Coaxial /waveguide Transit ion {TE 11648}

(a) Disconnect the externa wavegu de and a I  connect ions l rom the RF oulput w ndow
( ncluding earth connect on from waveguide e bow).

(b) Remove the FF outpLrt  window coo lng air  ln et p ate (TE 1165) by dlsconnect ng 12
bol ls and washers (paragraph 3.1 1).

( c )  D i s c o n n e c t t h e l 2 b o t s f r o m t h e c o a x i a  i n n e r c o n d u c t o r .

(d) Remove the coaxial/wavegu de transit on (TE 11648) from the RF oulput w ndow
f ange by dlsconnectng 12 bols and washers.

(e )  Care fu l y  ro ta te  the  a rge  b  ack  knob  (F ig  31 )an tcockwse ,wh lesepara tng the
f anges (Fig 33) unt thecoaxia/wavegudetranstion (TE 1164 B) s oose.

(f) Remove the coaxial/wavegu de transit on (TE 11648) together wlth i ts 45'waveglide
e bow.

'1.5. RemovingTrolleyConnections

(a) Rernove the four (customer-connected) extension pipes (F g. 29) from the body I and
2 ln et and out el connecl ons of the klystron.

(b) Disconnect the interconnecting water hoses (TE 1 I69) from the col ector water
cop ing jacket (TE 1170){paragraph 3 10).

(c) Disconnect the earth connectlon from the threaded slud on the co ector f lange.

(d) Rernove the three braces {F g. 27) fror. the co lector by d sconnect ng the special
shoulder screws, nsu ating bushes and insulating washers.

7.6. Fitting the Support Flange and Body Supports to the Klystron

{a) F t the ft ng yoke (TE '1176) to the holst and f i t  the support f  ange (Flg. 26) to the
yoke, secured l ly the two salety prns.

(b) Lower the suppoft f lange over the klystron and f ix i t  to the klystron, using four
securing bo ts and washers (paragraph 3.9).

(c) Refit  the two body supports (Fig 25) to the klystron using four bottom botts and
washers (F g. 26)

{d) C ose the clamp and secure uslng lour c amp securing bolts (Fig. 25;.

{e) Tighten the two top supports (Flg. 25).

L
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7.7. Hoisting the klystron and its collector water cooling iacket (TE 1170) from the trolley

la) C€refuly ho st the klystron and its co lector water coo ing lacket (TE 1 170) out of the
tro rey

(b) Fit the three support legs (TE 1 170S) to rhe col ector water cooling jackel (TE 1170)

(c) Remove the tro ley and owerthekystronanditscolectofwatercooingjacketunti i t
lust touches the ground

7.a. Hoisting the klyslron out oI its collector water cooling iacket (TE 1170)

(a) Remove the 12 screws and washers from the co ector f ange (paragraph 3 6.).

(b) Very carefuly holst the kystron out of ts coLector waler coolng jacket (TE I170).

(c) l f  required, remove the three support egs (TE 1] 70 S) from the col ector watef
coo lng jacket (TE T 170)

1.9. Fitling ihe klystron into its support {rame {TE 1177)

(a) Posit on the support frame (TE 1 177) direct y beneath the hoisted klystron {F g. 16)

(b) Genty owerthe klystron into i ts support{rame {TE 1' j77)and secure using four nuts
(paragraph 3 5.).

7.'lO. Lowering the klystron to the horizontal position

{a) Read the CAUT ON n paragraph 3.4.

(b) Fi l  the wire hawser between the ho sts and the colector support ing trame.

(c) Taking extrerne care, staft to lower the klyslron (Fig. 13)

(d) Support i t  careful y unti i t  reaches the h or zonta posit ion (onthefloor, Fg. 11)

7 .'11 . Hoisting the klystron onto its transport trolley {TE 1 178)

(a) Carefu ly hoist the klystron onto i ts transport trol ey (paragraph 3.3.) as shown in F gs.
3 , 4  a n d  5 .

(b) Secure the f lxinq clar.p around the sLrpportf lange of the kystron (Fig.7), uslng the
nut and washers.

(c) Refit  the ye ow transport clamps to the col ector end and gun end, using 2 nuts and
wds'e's _or 

each c amp

(d) Remove the w re hawser, i f l lng yoke and hoist

(e) Tlghten Latera retaining bo ts (see Flg. 7)

NOTEE Ta avaid a passible damage af the tube during transport by freezing water blaw out
dn', te';duat Aa@t [ran the bodt .aoling , i, uit..
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8. Annex

A 1. Water Specification for Water Cooling of Body and Collector

A 1.1. Water Olality

In general the water qualty must be meet the folowing specif icatlons:

Conductivity: < 3 10 6 Q 1 cm I l int ial va ue for refl l  ing)
at room temperature: < 10 10 6Q 1 cm r ( imlt ing value in the storage

ta11kJ
< 100 10 6 Q 1 cm 1 ( l imit lng va ue in the boier),

pH - value: < 7 { i .e.  acidic,  not alkal ine),

dissoved so ids: 10 ppm max. (organic content 1 ppm max.),

minera and s licone oll/grease content: 1 mg per itre max.,

chlor ide and caTbonate content: :  0.5 ppr.  max.( int ial  value for ref i l ing).

NOfEE The conductivity is the mast impatlant parameter and shauld be monitared.

After oach water change ar system cleaning or if any deteriohtian af the watet by
detergents at aeanic mattet is suspected, which may degtade the inteiacial tension of
water, a foaming test shauld be canied out.
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A 1.2. Foaming Test

After each water change or system c eanlng or if any deterlorat on of the water by
detergents oT organic .natter s suspected, which may degrade the interfacialtens on of
water, a foaming test shou d be carred out

A 13 rl-]m diameterg ass testtube wth a rubberstopper and a one pfnt sample bott le with
' , .  r  ' 1 6  n 6 F . l F . l  q ^ r h  -  . -  l e  l e d n

l .  Run the coollng system for about ha f an hour unt I the water s thorough y m xed.

2. Dra n a sample of the water lnto the bott le and a low to coo to room temperature I the
water is Left standing for more than an hour, s ow y lnvert the capped bott le wlTHouT
SHAKING it.

3. Rlnse the test tube and the stopper three t ir l- ]es with the sample water

4. Half f l l  the tube with water and put the stopper n.

5. Shake v gorous y for 15 seconds us ng three up and down motions a second. Allow to
sland for 15 seconds then cornpare with sketches F g. A1 A, B and C.

BA

Y1

a1'+''.!iii;

Fi1. A1 fest Tube fat Foaming lest, Sketch al Watet Sutface

Sketch A A comp ete foara free surface ind cates that no produc ng impurities are presenl.

Sketch B A circle of c ear water n the centre but some foam at the test tube wal Indrcates a
temporar ly acceptable eve of impur t ies. A second test shou d be made one week
later.

Sketch C lf the foar. layer complete y covers the water surface the system should be f ushed
again

l
)
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A 1.3. Anti-Freeze Water Specilication for Body Cooling

In case the ambient ternperature is such that the pure water wi I  freeze, a mlxture of water
and commerclal antifreeze preparat on such as Glysantin (BASF), Dowcal 10 and Dowtherm
SR-1 (Dow Chem cal) are recommended Other g yco preparat ons may also be used in case
the manufacturer states, that the g ycol preparat on conta ns adequate corros on inhibitors
for the meia s used in the coo lng system.

NOTES:

1. ln coaling systems contatning a puriftcation laop, whtch continously purifies the caolant, a
mixture of uninhibited ltechntcal grade) ethylene glycoland water must be used. lnhibited
ethylene glycols should not be used, since the inhibitarc would immediately saturate the
ion exchange rcstn and render tt useless.

2. Giycal anti freeze mi\tures ate ltable ta thermal degradatian during time af use, especally
when the caolant is oxigenated. lt is advisable ta manitor the pH value regularly. The
coalant mixture ts to be replaced as saon as tt turns acidic at least ance a year. Flush the
coaling system befare refilltng.

Caollng system designers shauld ensure that oxigenatian af the caolant is avaided
whenever passible, e.g. by ensuring that return pipes discharge belaw the level of
coolant in the reservai tank.

A2- Cooling Air Ouality Requirement

For cool ng the R.F. outp!t  window sect ion f i l tered and dry a r  must be supp ied. The f i ter
efficiency for 1 rl-]icron particles must be at least 70olo An effiency of 989o is recommended.
The f i ter shou d be e.changed at adequate t ime lnierva s depending on the qual ty of the
nput air .  t  s adv sable to mon tor cont lnuously the pressure drop across the I  ter.

A 3- Safety Interlocks

A 3.1. Overcurrent and Overvoltage Protection of the Klystron

ln order to protect the k ystron aga nst damage under Jault condlt ions, the customer must
supp y overcurrent and oveNoltage protection.

Under no circurnstances must the energy supplied to the tube
exceed 40 joules (or the area under the beam current f ime curve Ji2dt exceed 40 A2s).

Specif lc crowbar circuit design is the customers' responsibl l ty, however the fo owing test
shou d be applled

f the klyston ls replaced by a piece of copper wire of 0.35 mm diameter and ength of
1 cm/kv, the copper wire r.ust not be destroyed if  the lul beam vo tage is app ied across
tfie w re.

( ) The crowbar circuit must be designed to divert any overcurrent from the tube wjthln
100 ps under e ther of the fol owing condit ons:

-  f  tha badm .  .116-  I  n . reas6s a i  I  .a .e o.e. .e.  lh"n 0 A/ !s .

- i f  the focus ng so enold main f e d current deviates more than t 5% from the
va ue recorded ln the acceptance document.
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(ll) The customer must supply protection circuitry to switch off the beam vo tage w th n
100 ms !nderthe fo lowing condlt ions:

- i f  the bear. current exceeds 18.5 A or l f  t  increases by more ' than 24 above the
sel va ue,

f the lon getter pump current exceeds 10 pA,

f the monitored temperatures or lemperalure dlfferences of the body or col ector
coolng clrcuits exceed the l imit ing values,

f the f ow rate o'f the co lector coollng water fa ls below 600 litres per minute,

i f  the f ow rates of the body coolng water fal be ow 10 resp.20ltres per minute,

i f  the air f  ow rates ai the output wlndow fa ls below 1.5 rn3 per m nute,

i f  the window temperature dlfference between air lnput and output
exceeds 35 K.

A3.2. Protection in Case of RF-Faults

The customer must provide protection clrcui iry to disconneci the RF drive wthin 10 ps and
in case of operatlon above 65 kV - to swltch off with n 100 ms the DC lnput power or to
reduce the beam votage to 65 kV observing a l imit ing of 850 kW within 100 ms.

Thls app ies the fo lowng condit ionsi

i f  the arc sensor s activated, or

lf  the FF reflection ndicator shows a fau t condit lon n the wavegu de VSWR > 1.2.

A 3.3. Proleclion ol the Filament

n order to protect the f l lament from damage under fau t condit lons, the cuslomer must
provlde a protectlon circu t whlch wi I switch off the f l lament supply within 1 second if  the
ion get'ter pump current exceeds 1 mA.

A 3.4. Restarting

After any inter ock c rcuit has tr ipped under lau t condlt ions, restaning must not take place
untl lat east 10 seconds have elapsed. Under certa n condit ons this restan t ime could be
reduced wlth the permisslon of the klystron manufacturer.
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A 4 . Temperalure Differences for Limiting Values of Collector and Body
Dissipation

I
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Fig 59 Maximum fenpefttue Diffetence between lnlet and Audet versus
Calectot Caalihg Watet Flow Bate fat naxinun Collectar Disslpatian
854 kW
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Fig.60. Maxinum Temperatute Ditrercnce between lnlet and Outlet versus
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