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Reliability of Broadcasting Power Tubes

Recent investigations of the field data at NHK (Japan Broadcasting Corporation)
revealed that broadcasting power tubes for TV or FM translator station service

showed a mean failure rate of 2-6 x 107°

two vyears. Also, travelling wave tubes, TW 65(1W 6/), proved in the abovemen-

in a scheduled replacement period of
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tioned replacement period to be of a decreasing failure rate type. The mean failure

rate of those tubes for FM translation use was almost Y2 of those for TV station

service.

The conduction cooling system which had been put to a trial use for the first

time in Japan proved fully serviceable for reqular service.
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Specifications of Tubes Investigated
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Table 2 Line-up of Broadcasting Power Tubes

(DVHFH# 754 b &
(a) 100W B

B e armm B5FB0R < 2P
2808 . PH04 .. 4FIR . EFER
(b)30W B
2894 w2894 4F 15R 2P
2580 — 2801 o 4F64R
(c)1OW R
oo ) . .
D52 == DBO4 == 4FB4R
(2)UHFY T35 14 b B
(a)300W &
2039A = 5FG0R —  7F13R(EFIEA)
(b) 100W /3
2T72R ==  2T72R == 4F16R == 5FG0R == 7F13R
P2035A wme 2030A o 4F16R = BFBOR = 7Fi3F
2T/2R - 1WSO/20
(c) 30W&
 2039A == 4F1BR =  5FBOR
(d)iowﬁ% :

'ﬁﬁ? Tr == 1W65 67
(3 FMEP%% a)mOWﬁ

BIES T 4F54

e, =

32

MERXEEDERE HIIF#R VOL. 55 No. 4 356
Wdh, L72A%> T, BRFI43ELIBGIIC NHK I2# A L 72351
(=) ASH- I L F TICHBIC#HE N Z iz b, = DHj
L X AR S X, BEAI40~43F o2 N H K 1244
L 2R G L2, NABUI THSHHEIAM L 0 -, i
fEJ b L O I N H KRG8 A — ., THHR G
fFEMez & iz TEHRSEBGE A~ E DAL 72, 3 PSR
Rz, NHK ﬁ"-[’\] ARGED ) BYFICEAR TH 5 72070013
) AR & fT'TS’f:HéLJ ST BEM 2 A S,
.r‘:k*f‘%ii‘?”ﬂf’ L fii%l , MR {GE T H Y 2 BGE RV 3
K212/ FT Y THB,
2.2 BEEEREITDEE
2.2.1 74 7NLEIR

T7A N FIZBTAREEOHHBEGRH»EE T bE LT
HhHIZE, EPTHHLZITLY > T3 L0255 8L
UHHT DL DB 00, WBEHERXV 2274 70
A2 2 ER L 72

e I2 L 274 7o # 2 K512, BEKD 2
FHIRESTUI D ERD F5dy 3 TER DI EEERL I e 3 2 & 2 5.
DT — 3 2FHT 2 Th s, HHEIHFRIC L 2FERD
7 A TN TFNEIZ D Tk~ 3,
(1) ‘I DL N2 1EDY,

S UHHELZEAT %,
(2) HFEH S L UBREFED & FHRIX 5

o= 5 e

e X9 @ 1281 2 87 Bl

vt

&
_;]L!:: ‘./’7_

-

FRFRIX 97N DI R 3

2B S mRIE R

TI --------------------------------------------------
/1:'— N,!.;‘;‘ (2)
ZZIZA D BEMIEAEREE o D HEEEL C D BHHEE (higiT

3) A:BLURHFER(R )P LRRICED 2 KD 2,

f:':;{z"R;'_ | Sewesseasiiesssseeesesssseeesbercnnsnnssnnes (3)
Tz, fe=BEMIKOr i 2 B B IR
(4) FRFEIHFEFEF, 3fZBRBEL 2L D TH B0 5,
F: == _Ell fz' ................................................ (4)
(5) YR HFH R T = st P ks i s e R S5 S SN (5)

(6) HEFRIX 2
I 5,
2.2.2 FTEWEHETICHEIZ>FEHHEBEORE
PrReIZIZBRRE L THRED HEIH 5. BHEELIZES
an DEPE D FEE L 721&, L WM e R332 58X TH S
‘J"l&bf'-‘-’ﬁ‘ EHBEE D FEAE T B RTIC, FHRTICERa & 55 L ¢ b
FRiT 25K TH 5. FHiRELIZIZ kD >k s
H 5
(1) —&F (BB
(2) 18 5] S iy BUER
2 TR, —ABUE, HBEREoBE 2053 L 72
LDOTH D, IR, EHO6N-IEBYITER - &I
Han 8z im3 5.

ZDOTHR O TR s = 1 |
ﬁ‘iiéﬁl'ﬁ!:ﬁ:f fﬁf)%ﬁ‘tﬁ)%%tﬂz

I?Eﬁk?m 7 4 T IOLRERRAL I 7 T .

BEMEEIZ LD HhE Einn
BHEEMIIEZEZ v, L

72h > THREREIC > TENDE 2z S 7282, TERELL
T THOHMmICIRDBFZ5NEZ 2275, {HBFERTE.

ian VPR T AL R I L > TR Bz 5 n 3 p, Bk



KoXMXEENIEME HILFF#A VOL. 55 No. 4 357

F= 3 A4FI5REtESE HBIERIZLED 74 TILEIFOEEBIARLIZ LD TH 5,
Table3 Example of Calculation for 4F15R
= i - i 1 T4 - —— e T T
i BF M X 49 | I B = = % T B i fE] 8 ¥ £ % = 5 HEEEXTE L g
. | C r Ni A, R= [ —F f F _
| |~ 1,000 510 1 | 279 0.0036 T 0.9964 0.0036 0.0036
2 1,001~ 2,000 | g 278 |  0.0072 |  0.9892 0.0072 ~0.0108
3 2,001~ 3,000 | 9 276 0.0325 0.957| 0.032I 0.0429
4 3,001~ 4,000 | 6 266 | 0.0225 | 0.9356 0.0215 _ 0.0644
N 45*|' 4 001~ 5,000 2 260 | 0.0077 0.9284 0.0072 0.0716
6 5,001 — 6,000 O o 257 0.0155 . 0.9140 | ~ 0.0144 | 0.0860
7 6,001 — 7,000 | 6 252 0.0237 0.8923 0.0217 0.1077
= | , 14 0.1222
8 7,000~ 8000 | 1 | 4 245 © 0.0163 | 0.8778 ~0.0145 B >
9 8,001 — 9,000 2 24| 0.0083 | 0.8705 0.0073 0.1295
0 9,001~ 10,000 R 239 ~ 0.0042 . 0.8668 | 0.0037 0.1332 B
THI 10,001~ 11,000 | | 2 | 237 0.0084 0.8595 | 0.0073 0.1405
2 11,001~ 12,000 | 3 | 235 |  o0.0127 | 0.8486 0.0109 ~ o0.1514
13 12,001~ 13,000 | ‘
14 | 13,001 ~14,000 ) ) - 1| - e = I
15 14 001~ 15,000 | |
16 15,001 ~ 16,000 S | 232 0.0043 _ B | 0.0036 ~ 0.1550
17 16,001~ 17,000 | |
18 17,001~ 18,000 =" - I B
9 18,001 ~19,000 | | |
20 | 19,001 —20,000 | _ B = ., - | s : ] B
21 20,001 ~21,000 | | |
22 21,001 22,000 | . . | . — L e
E CERAEEZRE N=280
(O ———— ) e A T TR A N P SO
S . - T e————
(a) BHRES ¥ s ¢
| s e X O =
IR T L
o i .
O I S—
(b)—Z B
G Doty ol Cmioi i il
| emc— O -
e e
| |
(0”@%”%%@% = "i
t(h)
(e b (e » O { O
F-oBNAAET 1 BNETL xMERONIGTL
2 HE A AKX HIBRL, FiH RS (—FEE, EAZNEITERE) o 3 HpIEREBoESE ERTERBOPEEAEH T A5, [/R()dt

BAfR4BI/R LI 6D TH S,
Fig.2 Methods of Replacement
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Fig.3 Failure Rate for Preventive Replacement
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Table 4 Mean Failure Rate of Broadcasting Power Tubes
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Fig.5 Failure Modes of 4F64R (in service from 1965 to 1968)
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Fig.6 Field Data of 5F60R and | W65
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Fig. 7 Failure Modes of W65
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