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OPERATING FREQUENCY RANGE

(in KMC)
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TRAVELING WAVE TUBES

LY

VES - 3379

22 Sept, '62

NIPPON ELECTRIC CO., LTD,

/ TOKYO, JAPAN,

f o D:icrip—  Fre- Heatei’ Helix Féc .Flda Gain |Noise Power
T e quency ; v Gaus db Fig.
P | hops DuGy| (hme) | VP B sl (D
w72k |Ampl, O | 3.6 -8.36.3,1 | 2,92k | 300 20 W
4754 | Ampl, CW 3.6 <4.3| 6.3, 1 | 3K ppm 23 2w
4476A |Ampl, CW 3.6 <4.3| 6.3,1.2| 3.19k | ppm 30 27 10W
4480  |Ampl, CW 3.6 -4.3] 6.3,0.74 3.1K ppm 30 26 20W
L85 Ampl, CW 3.7 =421 6,3,1,5| 1,13K | 400 24 20mW
LWS6A |Ampl, CW | 3.7 =b4.2| 6,3,1.5] 2,03K | 400 12 1,5W
6W50 | Ampl, CW 548 =6.5] 6.3,1.1 | 3.3K ppa 30 27 10W
8W76A |Ampl, W | 6 - 7,5 | 6.3, 1 | 3K ppm 30 27 5W
11W17A |(Ampl, CW  [|10,7-11,7]1 6.3, 1 | 2K ppm 30 27 W
LD-418 |Lw.noise 5,8=6.5 | 6.3,0.5| 650 850 25 7 15mW
ID-513 |Ampl, CW 5¢8+645 | 603,0.79 35K ppm 30 27 20W
LD-550A| Ampl , CW 548-8.2 | 6,3,0.73 3.4K ppm 30 25. 10W

N

LD-570 |Lw. noise 2.1=2.9 |5, 0.7 | 450 650 32 T T, Smd
ID-571 |Lw, noise 8.5=9.5 15, 0,7 | 840 700 23 6 2 LmW
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~ XKLYSTRONS 22 ept. 162,

Hippon mgetr_u Co., Tokyo, Jupan

Deseription | TFrequency Heater | Beam ‘ktl Tan | Power
Type App; Du. Cy. (xme) Vi 4 EYes ¥ v Range |Oatput.
%25 refl 8.5 -9.66 |6.3, D.4k | 300, 0.025 |-180 | 40me | 35my
2K26 refl | 6.25-7.06 6.3, 0.44 | 300, 0,025 |-115 | S5Ome | 100mW
2X544 refl 4.05- 4.3 6.3, 0.45 | 400, 0,025 |-350 | soomy |
X548 refl 3.85-4.1 |6.3, 0.45 | 400, 0,025 | =350 © | so0my
ax540 refl 3.65-3.9 |6.3, 0.45 | 400, 0.025 |-350 F | Se0my
2K54DA refl 4.25-4.35 | 6.3, 0.45 | 250, 0,012 |-160 | 35me | 50m¥ |
M | s refl 4.8 - 5.1 | 6.3, 0.44| 300, 0,025 |-220 | 150w
626,44 refl 6.1 - 6.5 | 6.3, 0.44 | 300, 0,025 | -100 | S0me | 1oOmN
5976 refl 6.2 ~7.425 | 6.3, 0.44 | 300, 0,025 | -110 | 6Ome | 120my
5721 refl 4 - 11 ]6.3, 0.58| 1%, 0,02 | ~150 100my 1
4v27 refl 3.5 - 4.5 | 6.3, 0,679 325, 0,025 | ~180 150aW |
6v200 refl 6,225-6.325 | 6.3, 0,76 | 750, 0.070 | -130 | Some | oo |
| ma refl | 5.925-6.225 | 6.3, 0.76| 750, 0.070 |-330| 3ome | 22wW| |
)| eva refl 6.125-6.425 | 6.3, 0.76| 750, 0.076 | -330 | 35me | 1.2 W 1
" | 2o refl 6.425-6.575 | 6.3, 0.76| 750, 0,070 | -330 | 35me | l.2wW| |
o refl | 6.575-6.875 | 6.3, 0.76| 750, 0,070 | <330 | 3%me | 2.2w| |
M | mwa0s refl 6.875-7.125 | 6.3, 0.76| 750, 0.070 | 330 | 3%me | 1.2w|
206 retl 7.125-7.425 | 6.3, 0.76| 750, 0.070 | =330 | %5me | 1.2 w| |
8v207 refl | 7.425-7.750| 6.3, 0.76| 750, 0,070 | =330 | @8me | 1 W ’
8v208 refl 7.750-8.100| 6.3, 0.76| T50; 0.070 | 336 | 2%me | 1 W|
éva1l refl 5.985-6.285 | 6.3, 0.44| 300, 0.023 | ~100| 4Ome | 85 mw| '
eva1z | vefl | 6.285-6.585| 6.3, 0.44] 300, 0.023 | -100| 40me | 35 mi| |
79213 retl 6.585-6.705 | 6.3, O.b4| 300, 0,023 | -200| Lome | 40mM| |
2L, | wefl | 6.705-7.005| 6.3, 0.44] 300, 0.023 | <100 | ‘ 40me | 40 =y
V215 refl 6.955-7.255| 6.3, 0.44| 300, 0.023 | -100| 40mc | 40 mW
7v216 refl 7.255-7,585 | 6.3, O.44| 300, 6.023 | -200| 40me | 40wy
gva17 refl 7.550-7.850 | 6.3, 0.44] 300, 0,023 | ~100{ 3me | 35mi




fype | DeSOTiption Frequeney | Heater B:m Refl | Tun | Power
ipps Du.Cy. | (Fme) V34 Vi Vv | Range |Oubput
éy221 vefl | 5.925-6,225 | 6.3, 0.76] 750, 0.070 |-330 | 35me | l.2u
6va2z refl | 6.125-6.425 | 6.3, 0.76] 750, 0,070 |-330 | 3%me | 1.24
wW2i3 refl 6.425-6.575 | 6.3, 0,76 750, 0,070 |-330 | 35me | 1.2W
224 refl | 6.575-6.875 | 6.3, 0.76] 750, 0,070 | =330 | 35me | 1.2W
7225 retl | 6.875-7.125 | 6.3, 0.76| 750, 0.070 |-Bo | I5me | 1.2w
7226 refl | 7.125-7.425 | 6.3, 0.76] 750, 0.070 |-330 | %me | L3
V227 refl | 7.425-7.750 | 6.3, 0.%6| 750, 0,070 |~330 | 28me | l.oW
gvaze refl 7,750-8,100 | 6,3, 0.76] 750, 0.070 {~330 { 2%me | l.OW
8véo refl | 7.350-7.850 | 6.3, C.44| 300, 0,025 |-310 | Some | S0aw
gv77 refl | 7.6508.200 | 6.3, 0.44| 398, 0,025 |-100 | 4ome | bomw |
1D-588 refl | 7.050-7.550 | £.3, C.44| 300, 0.025 |-80 | 4ome | bomw
OV54 refl | 8,200-3.600 | 6.3, 0.45| 450, 0.050 | =270 | 4Dmec | 350my
10V84 refl | 9.400-10.700 6.3, 0.45] 450, 0,050 [-190 | 65me | 250mW |
10v13 refl | $,100-12.400 6.3, 0.45| 500, 0,055 |-300 | &5me¢ | 350my |
11752 refl  [0.700-11.%00 6.3, 1.1 | 300, 0,028 |-1%0 | 4Ome | 7OMW |
11v534 refl 10, 700-11.700) €.3, 1.1 | 450, 0,080 |-260 50me 250mW
11V54 refl  [0.700-11,700 6.3, 0.45| 300, 0,028 |-180 | A3mwe | 90
11754 & refl  [10.700-11.700 6.3, 0.45| 450, 0.050 | =260 | SCme | 250mW
11v55 refl  [10,700-11.708 6.3, 0.45| 500, 0,065 |~260 | Tome | 4S0mi
LD-561 refl  [11.700-12.440 6.3, 0.45| %00, 0,045 [-220 | 4Ome | 200mq
12-554 refl. [10.700-11.700 6.3, 0.5 | 450, 0.050 |-260 | S0me | 250my
22v20 vefl Tu.oomas.aaa 6.3, 1.8 | 600, 0.040 |~430 | 4Ome | S0mw
2V20 refl  [2,500-28.500 6.3, 1.6 | 600, 0.040 |[-460 | 50me | S0mW
35v20 refl  §3.000-37.000 6.3, 1.6 | 600, 0,038 |-380 | G4me | 25mY
VA-200 | OWampl | 1.700-2.400 | BombiType | 16KV, 2 Gein $58b | 10K
V8022 | O empl | 1.700-2.490 | 6.9, V.8 | 6%V, ©.55 | gain 50dp 1K
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VES-3381
22 Sept. 162.
Magnetron Nippon Electric Co.,Btd., Tokyo, Japan,
: ——
Desoription | Frequency Heater Anode ?.:i‘l gif. ¥4 gg:;\it
T i 3
e Du. Cy (1) Vi A | KV:mA | (mefs)!| (ms) | (kW)
2042 0SC, ,002 | 9.345-9.405] 6.3, 0.53 55, 9 15 1 7
6027 do, .001 | 9,345-9.405| 6.3, 0.53 6.9,7.5 | 15 1 18
2J42H | do, .00036 | 9.345-9.405| 6.3, 0.53 5.275,1.64 20 0.45 7
2049 | do, .001 9 .0k (63,3 a9 i 15 1 50
2J50 do, .001 8,75 - 8,9 16.3, 1 12, 121 15 1 50
2J55 do, .001 9.345-9,405| 6.3, 1 2. 120 1% i 5Q
of 7254 | de, .001 9.345-9.405 | 6.3, 1 12, 321 15 1 50
G0k Tido. 0006 | 3.B5- 290183, 79 [ 52, 851 16 2 2000
1 5795 do, .002 3.0 «3.5 | 102.3.65F 6, 90 |10 1,33 | 1000
b 16, 001 8 - 96 b 0 T2t a8t 19 2.5 1 230
25M10 | do, 0006 | 2u.5 - 24,71 5, 2.9 | 14, 9 30 0.15 | 40
Disc-Sealed Tubes:
2 Max. Po :
Type Description | Frequency \Heater ?:ﬁet) Ampl, | pigs. Ou:;\!;t
(KMC) V: A i Bdedt L) (W)
2B22 diode, det 1.2 5.3, 0,74 - 378 e o -
{ 2c394,8 | Tri. Ampl. 2k 6.3; 1 1000 100 100 5E T F
: (2.5Kme)
2040 do. 5 6.3, 0.7%8 00 35 6.5 | 0.075 '
T (3.37Kme )
2043 - do, 337 6.3, 0,91~ 35004 48 12 10004 | -
(3.37kme)
5861 do, 37 6.3, 0.4 350 30 10 0.5
1 (3 Kme)
2046 do, X3 635 9,79 500 65 12 ———
LD-L97 do. 2.5 6.3, 1.3] 1000 . 90 .| 130 26
‘ (2 ,5Kme)
LD-583* do. 2.5 6.3, 1.3} 1000 90 130 26
: (2.5Kme )
LD-509* do, 2.5 6.3, 131 1300 100 150 50
= ; (2.5ngj
LD-531* do, 2.3 6.3, 2,31 2000 130 600 100
v ' - (2,.2Kme )
LD-551* do. 2.0 6.3, 3.6] 3008 110 2100 300
S ' Re 3 {2-Kme)

* (Ceramic Sealed
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GENERAL CHARACTERISTICS
Cathode Oxide-coated, indirectly heated

Heater Voltage .......................................... 6.3 Voits

Heater CUTTETT ek i snsiis o sl stmstens o bie 1.0 Ampere
Mutual Conductance ----c-ceeseestsaaciosionsinscee 24’000 ;LMhOS
Amphflca-tlon Factor - ssr ersvrensseinsseccasossneassiocunsacasansiin 100
Interelectrode Capacitance

Grid to Plate “fi-cei-oeviseseica i st anioiiloiiols 19 “MF

Grid to Cathode ©--- --iaeimmemcnse oo aeaiialeiasianiong 6.5 /,l./JF

Plate to Cathode ----:--s-rssseineeasisonsmnin 0.035 ,LL/J.F max.

MAXIMUM RATINGS

Plate Voltage ................................................ 1’000 Volts

Plate CHELent sr e es s tniraonieshsnsssvesvssessmss 125 Mi]liamperes

Plate Dissipation .......................................... 100 Watts
Frequency ................................................ 2,500 MC

Seal Temperature ................................................ 175°C

COOLING
Anode and Anode Seal Conduction and Forced Air
Cooling
Grid and Cathode Seal As above

STRUCTURAL FEATURES

A. Low lead inductance effected by the disc-seal con-
struction.

Small interelectrode capacitance and high transcon-
ductance due to planar electrode construction.

100 watts dissipation can be tolerated with forced-air
cooling of the radiator through a suitable cowling.
Complete enclosure of electromagnetic field to avoid
possible radiation loss.

Silver-plated finish to reduce radio frequency resist-
ance loss.

Hig o

TYPICAL OPERATING DATA
CW OQOscillator at 2,500 Mc

DC Plate Voltage .................................... 900 Volts

D.C. Plate Current «««.ccoeeeseeneninennenn. 90 Milliamperes

D.C. Grid Current «-ceceoeemeeneineeninnen. 25 Milliamperes

Power Output .......................................... 15 Watts

D.C. Grid Voltage Approx.:::o::eteeeeeseeraeenes —22 Volts
NOTICE

1. All contacting external parts should be silver plated or, if this is
impossible, should bz kept clean.

2. Due to transit time effects of the electron current, there is an
optimum heater voltage for different frequencies. Recommended
values are as follows,

Below 400 Mc 6.3 Volts 1,500 to 2,000 Mc 5.0 Volts
400 to 1,000 Mc 6.0 Volts Above 2,000 Mc 4.5 Volts
1,000 to 1,500 Mc 5.5 Volts
All heater voltages must be kept within plus or minus 5%, of the
above values.
3. Glass-to-metal sealed parts must be kept below 175°C. Recom-

mended air flow on anode radiator at sea level is 0.34 m?/min.

©

Plate Current and Gr

UHF/VHF TRIODE (GLASS-TO-METAL DISC-SEALED)

Nippon Elecrric Company Lrd.




NEC MICROWAVE TUBES

“UHF/VHF TRIODE (CERAMIC-TO-METAL DISC-SEALED)

NOTICE

1.

2;

All contacting external parts should be silver plated or, if this is
impossible, should be kept clean.
Due to transit time effects of the electron current, there is an
optimum heater voltage for different frequencies. Recommended
values are as follows,
Below 400 Mc 6.3 Volts 1,500 to 2,000 Mc 5.0 Volts
400 to 1,000 Mc 6.0 Volts Above 2,000 Mc 4.5 Volts
1,000 to 1,500 Mc 5.5 Volts
All heater voltages must be kept within plus or minus 5% of the
above values.

. Ceramic-to-metal sealed parts must be kept below 200°C. Recom-

mended air flow on anode radiator at sea level is 0.34 m?/min.

@ Nippon Electric Comparty Lid.
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Plate Current and Grid Current in Milliamperes

Plate Voltage in Volts

*In Preparation

2, Shiba Mita Shikoku-machi, Minato-ku, Tokyo, Japan
Tel. Tokyo 45-1171 (9) « 5121 (9) « 5221 (9)
Cable Address “MICROPHONE TOKYO”

Cat. No. 331173C-1




GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage .......................................... 6'3 Volts
Heater Current «c-ccceereerriniiiiiiiiiiiinnee 0.75 Amperes
Mutual Conductance: «-stceeeeerrernienieaierienunnnns 5,000 ILMhOS
Amphflcatlon Factor «cccereverreceriiiiiiiiiiiiiiiiiiiiieiiniie, 35
Interelectrode Capacitances
Grid to Plate -ccceceererieieiiiiiiiiiiiiiiiiiiiiiiiiiia 1.3 /“‘/‘LF
Grid to Cathode: --eereerereeeeeeiiiiiiiininniieiininas 2t lu‘/'l‘F
Plate to Cathode «++cooeereveeriiiniiiiiinnnnn. 0.05 [L}LFmaX.

MAXIMUM RATINGS

UHF TRIODE (DISC-SEALED)

Plate Voltage ................................................ 500 Volts
Plate Current «cceeeeeeeeeeceeiiiiiiiiiieeieennnans 25 Milliamperes
Plate Dissipation ............................................. 6.5 Watts
Duty Cycle ......................................................... S
Pulser Wadth <o siseahiaotoas o disn cann s snbhivas catuiadsile o e ﬂgﬁ(;l__:
Frequency ................................................ 3,37OM :? E’—
Seal Temperature ................................................ 200°C | ?“ e | 2062¢+008
STRUCTURAL FEATURES ‘; 3 ( | ssimpens
A. Low lead inductance effected by the disc-seal con- = B
struction. ;
Small interelectrode capacitance due to planar elec- ot mse

trode construction.

Effective cooling of anode cap through lead-in struc-
ture.

Complete enclosure of electromagnetic field to avoid
possible radiation loss.

Silver-plated finish to reduce radio frequency resist-
ance loss.

o

TYPICAL OPERATING DATA
CW Oscillator at|CW Oscillator at|CW Oscillator at

2,000 Mc 550 Mc 3,370 Mc
ik {;‘;ﬁage 150 Volts 250 Volts 250 Volts
DC.plate | 18 Milliamperes| 16 Milliamperes| 20 Milliamperes
D.C. GC?S' it 2 Milliamperes| 7 Milliamperes| 0.3 Milliamperes

Power Output

100 Milliwatts

600 Milliwatts

85 Milliwatts

Grid Leak
Resistance

750 Ohms

2,000 Ohms

10,000 Ohms

g c— |

NOTICE

1. All contacting external parts should be silver plated or, if this is
impossible, should be kept clean.

2. By-pass capacitors of not less than 100 nuF shall be used to
minimize radio frequency leakage through lead-in connections.

3. Recommended value of seal temperature is below 175°C

@ Nippon Electric Comparty Lid.




NEC MICROWAVE TUBES

UHF TRIODE (DISC-SEALED)

OCTAL BASE

NOTICE

. All contacting external parts should be silver plated or, if this is
impossible, should be kept clean.
By-pass capacitors of not less than 100 xuF shall be used to
minimize radio frquency leakage through lead-in connections.
Recommended value of seal temperature is below 175°C.
Plate Voltage in Volts.
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Cable Address “MICROPHONE TOKYO"
Cat. No. 331173C-2

7y . 2, Shi ita Shi - i, Mi -ku, y
@ Nippon Electric Comparty Lid. o B s e Tl e




SHF REFLEX KLYSTRON

The type 2K25 is a reflex klystron operating over a
frequency range of 8500 to 9,660 Mc and delivering a power
output of 20 mW (min.) at 9,370 Mc, 300 Volts on resonator.

STRUCTURAL FEATURES

Integral cavity and full-range tuner, coaxial output
line through base of tube designed for use with broad-
band waveguide starting section.

GENERAL CHARACTERISTICS

Frequency Range ................................. 8,500 to 9’660 Mc
Cathode Oxide-coated, indirectly heated
Heater Voltage .......................................... 6.3 Volts
Heater EUETET >~ s ta s odis i onmisiriyetaesle 0.44 Amperes

MECHANICAL FEATURES

Resonant Cavity «:-:cceoeeeeeeneens Integral part of the tube

Envelope ............................................................ Meta]

Base seice-iiontieis i o Small wafer, octal, 4 pins el
and coaxial output term- waler
inal

Weightg sl nmn s an i oo i e 45¢g *

MAXIMUM RATINGS

Resonetor Voltage .......................................... 330 Volts :
Resonetor (CIHITent oo oo o=t ener e cae X7 Milliamperes ‘
Heater Voltage .......................................... 58~68 Volts |
Heater to Cathode Voltage «:::ecooeeevmeeieeeinnnnn +50 Volts

Reflector Voltage ................................. 0 to _400 Volts ‘

TYPICAL OPERATING DATA

Frequency ......................................................... 9,370MC
Resonator Voltage .......................................... 300 Volts Note : Coaxial (_)utput‘ Line passes through
Resonator Current---« se-sceeeecesessascssosassnns 25 Milliamperes vacant pin position No. 4
Reflector Voltage :coroiasecerneceoiaiinns —130 to —180 Volts
Reflector Current «-cceeeeeeveeeees Less than 1 Microampere
Electronic Tuning Range .................................... 40 Mc
Power Output .......................................... 35 Milliwatts
- =
S e
e R
NOTICE i | I wg
1. The heater voltage must be applied one minute before resonator -f
voltage is applied. = T
2. The reflector voltage must always be applied before resonator * e

voltage.
3. The reflector must never become positive with respect to
the cathode.

@ Nippon Efectric Company Lrd




The type 2K26 is a reflex klystron operating over a
frequency range of 6,250 to 7,060 Mc and delivering a power
output of 80 mW (min.) at 6,660 Mc, 300 Volts on resonator.

STRUCTURAL FEATURES

Integral cavity and full-range tuner; coaxial output
line through base of tube designed for use with broad-
band waveguide starting section.

GENERAL CHARACTERISTICS

Frequency Range ................................. 6,250 to 7’060 Mc
Cathode Oxide-coated, indirectly heated
Heater Voltage .......................................... 6.3 Volts
Heater Current .................................... 0.44 Amperes

MECHANICAL FEATURES

Resonant Cavity -+--cc-eeeeeeee Integral part of the tube
Envelope ...................................................... Metal
Base .............................. Small Vvafery octal, 4 pins
and coaxial output terminal
Weight amtssbiien ot il S bl 45¢
MAXIMUM RATINGS
Resonator Voltage .................................... 330 Volts
Resonator Current: -« --ocoeemeeeenneninns 35 Milliamperes
Heater Voltage .............................. 5.8 to 6.8 Volt
Heater to Cathode Voltage «---+:c-eeeeeenennns +50 Volts
Reflector Voltage .............................. O to _350 Volts

TYPICAL OPERATING DATA

Frequency ................................................ 6,660 Mc
Resonator Nolbame: s scist i dys diasvamransonsinis 300 Volts
Resonator Current «-recsoecccecianene:.. 25 Milliamperes
Reflector Voltage ----o:-ecmeomveeeeenniee —70 to —115 Volts
Reflector Current --:---oooeee Less than 1 Microampere
Electronic Tuning Range .............................. 50 Mc
Power Outhit Saaeias il s 100 Milliwatts
NOTICE

1. The heater voltage must be applied one minute before resonator
voltage is applied.

2. The reflector voltage must always be applied before the resonator
voltage.

3. The reflector must never become positive with respect to the
cathode.

SHF REFLEX KLYSTRON

Note : Coaxial Output Line passes through
vacant Pin Position No. 4

FREQUENGY ~Mc

%5
T —] FREQUENCY VS TUNER
- R OTATION

FREQUENCY — KMc¢

POWER QUTP!

| .6
g | 6.4 t
&, | ) | \

\

2 3
TUNER ROTATION — TURN

@ Nippon Efectric Comparty Lrd

2, Shiba Mita Shikoku-machi, Minato-ku, Tokyo, Japan

Tel. Tokyo 45-1171(9) « 5121 (9) » 5221 (9)
Cable Address “MICROPHONE TOKYO”

Cat. No. 331173C-3



The types 2K54A, 2K54B and 2K54C are reflex klys-
trons designed for use as oscillators in continuous service.

The type 2K54A klystron has an output not less than
300mW over the full range between 4,050 and 4,300 Mc,
while the type 2K54B operates similarly on the 3,850 to 4,100
Mc band and the type 2K54C on the 3,650 to 3,900 Mc band.

STRUCTURAL FEATURES

Integral cavity and full-range mechanical tuner; co-
axial output line through base of tube designed for use
with broadband waveguide starting section.

GENERAL CHARACTERISTICS

Frequency Range:--«:-:eoeeeeeeeenee 2K54A : 4,050 to 4,300 Mc
2K54B : 3,850 to 4,100 Mc
2K54C : 3,650 to 3,900 Mc

Cathode Oxide-coated, indirectly heated

Heater Voltage .......................................... 6.3 Volts
Heater Current ................................. 0.45 Amperes

MECHANICAL FEATURES

Resonant Cavity «-:eeeomeeeenneeenn Integral part of the tube
Envelope ............................................................ Metal
Base ....................................... Small Wafer, Octal’ 4 pins
and coaxial output term-
inal

Welght .................................................................. 50 g

MAXIMUM RATINGS
Resonator Voltage .................................... 430 Volts
Resonator Current «««ccseeeveeneeenininnnns 35 Milliamperes
Heater Voltage ................................. 58 ~6_8 Volts
Heater to Cathode Voltage::-«:+«c: oeererennnnn +50 Volts
Reflector Voltage ........................... 0 to —450 Volts
TYPICAL OPERATING DATA -:cccoceeeeneemenmenmeneenaenns 2K54A
Frequency ................................................ 4’200 Mc
Resonator Voltage .................................... 400 Volts
Resonator Current:«:-««-ccoeeeeeeeeenienee 25 Milliamperes
Reflector Voltage «--+-:oocoeeeveeeiennnns —250~ —350 Volts
Reflector Current -:---------- Less than 1 Microampere
Power Output .................................... 500 Milliwatts

NOTICE

1. The heater voltage must be applied one minute before resonator
voltage is applied.

2. The reflector voltage must always be applied before the resonator
voltage.

3. The reflector must never become positive with respect to the
cathode.

@ Nijppon Electric Comparty Lid,
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NEC MICROWAVE
y] &Y Y.\ SHF REFLEX KLYSTRON

Bottom View

Note

Coaxial Output
Line passes
through vacant
Pin Position No. 4

Ers=250VOLTS
Irs=12mA

FREQUENCY ~ Me

NOTICE

. The heater voltage must be applied one minute before resonator
voltage is applied.
. The reflector voltage must always be applied before the resonator

voltage.
. The reflector must never become positive with respect to the

cathode.

POWER OUTPUT ~ mW
ki
5

REFLECTOR VOLTAGE - VOLTS
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SHF TRAVELING WAVE TUBE

The type 4W72 A is a traveling-wave tube designed
for use with an electro-magnetic solenoid for CW opera-
tion over the 3,600 to 4,200 Mc range with an average
small-signal gain of 20 db and a maximum power out-
put of 3 watts. It is a conventional helical line type
tube employing waveguide input and output coupling.
4W72 A has improved chracteristics of the input and
output voltage standing-wave ratio.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirecty heated

Heater Voltage 6.3 Volts
Heater Current 1.0 Amperes
MAXIMUM RATINGS
1 st Anode Voltage 1,450 Volts
Helix Voltage
(2nd Anode Voltage) 3,150 Volts
Collector Voltage 3,200 Volts

Cathode Current
1 st Anode Current

Helix Current
(2nd Anode Current)

Collector Seal Temperature 150°C

18 Milliamperes
0.25 Milliamperes

4 Milliamperes

TYPICAL OPERATING DATA

Frequency 4,200 Mc
1 st Anode Voltage 1,160 Volts
Helix Voltage

(2nd Anode Voltage) 2,920 Volts
Helix Current

(2nd Anode Current) 0.6 Milliamperes

Collector Current 14 Milliamperes

R.F. Imput 25 Milliwatts

R. F. Output 1,850 Milliwatts

Focusing Field 300 Gauss
COOLING

Forced-air Cooling 0.12 m3/min

4W72A

OPERATIONAL SEQUENCE
When putting the 4W72 A into operation, initial
adjustment should be performed in the following
sequence :

1. Apply the recommended focusing field and
supply the required air flow.

2. Applly heater voltage and allow one minute
minimum warm up.

3. Apply 3,200 volts maximum to the collector;
3,000 volts to the helix (2nd anode) in that
order, then increase the 1 st anode voltage
until the 4 mA cathode current is reached.

4. Adjust tube position relative to the focus coil
so that colletor current is maximum and helix
(2nd anode) current is minimum.

5. Slowly increase the 1 st anode voltage to the
rated cathode current.

6. Trim the tube position for proper current
division.

MAGNETIC FIELD
Small variation of the magnetic field strength
along the axis may be tolerated as long as the field
distribution is symmetrical with respect to its axis.
It is essential, however, that the axis of the tube
and that of the magnetic field be coaxial, in any
event.

WAVEGUIDES
Internal dimensions of the input and output coupl-
ing waveguide are as follows :
12.1 mm x 58.1 mm
The proper impedance matching of the tube and
the guides will bz obtained only if the terminations
of the helix are correctly oriented relative to the
guides.

@ Nijport Electric Comparty Lid,
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4W75

The type 4W75 is a traveling wave amplifier
and oscillator for C.W. operation over the 3,600 to
4,200 Mc range with an average small signal gain of
23 db and a maximum power output of around 2
It is a conventional helical line type tube
employing wave guide input and output coupling. The
focusing system of this tube consists of special mag-
netic lenses and periodic-magnetic field system which
are packaged in cylindrical cases together with input

watts.

and output waveguides and the tube itself.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.0 Amperes

MAXIMUM RATINGS
Focusing Electrode Voltage —60 Volts

Ist Anode Voltage 1,800 Volts
Helix Voltage

(2 nd Anode Voltage) 3,200 Volts
Collector Voltage 3,250 Volts
Cathode Current 18 Milliamperes

Ist Anode Current
Helix Current

(2 nd Anode Current) 4 Milliamperes
Collector Seal Temperature 150°C

MECHANICAL CHARACTERISTICS

Mounting position any
Volume of air required

for cooling 0.12 m*/min
Net weight 3.8 kgs.

TYPICAL OPERATING DATA

Frequency 4,200 Mc
Focusing Electrode Voltage —50 Voltage
Ist Anode Voltage 1,500 Volts
Helix Voltage

(2 nd Anode Voltage) 3,000 Volts

Helix Current
(2 nd Anode Current)
Cathode Current

1 Milliamperes
15 Milliamperes

250 Microamperes

SHF PACKAGE-TYPE TRAVELING WAVE TUBE

Collector Voltage 3,050 Volts
R.F. Output
(at 10 mW input level) 1.8 Watts
PRECAUTIONS
1. Care should be taken to avoid shock damage

to the tube and the input and output waveguides.
For the installation of this tube, it is desirable
to use flexible waveguide sections to which the
tube is connected.

The screws used to fix the tube elements
should never be moved.

The required air flow must always be supplied
before any high voltages are applied to the
tube.

The first anode voltage should not be applied
before the focusing electrode, helix and collec-
tor voltages reach the specified values.

The tube body is connected to the collector
electrode internally, so it is recommended that
the body be kept at ground potential.

OPERATIONAL SEQUENCE

1.

Bolt the tube securely to the mating waveguide
flanges. Do not distort the tube capsule on
mounting, to avoid damage of the glass enve-
lope.

Apply heater voltage and allow one minute
minimum warm up.

Apply the specified voltages to the focusing
electrode, collector and helix voltages in that
order.

Increase the 1st anode voltage until the rated
cathode current is reached.

Trim the helix voltage for optimum operation.

TUNING PROCEDURE

Two short plungers provided in the input
and output waveguides are used to tune the
tube roughly to the external circuits.

When fine adjustment of impedance match-
ing at input and output circuits is required, it is
recommended that matching devices be used.

@ Nippon Electric Comparnty Lrd
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Focusing Electrode
Heater

1st Anode
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[J Side Cap (Helix)
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4W76

The type 4W76 is a traveling wave amplifier and
oscillator in C. W. operation over the 3,600to 4,200 Mc
range with an average small signal gain of 30 db
and a maximum power output of around 10 watts.
It is a conventional helical line type tube employing
waveguide input and output coupling. The focusing
system of this tube consists of a novel magnetic
circuit and a conventional periodic magnetic field
system which are packaged in cylindrical cases to-
gether with input and output waveguides and the
tube itself, so the complete assembly is remarkably
compact and light-weight.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.2 Amperes

MAXIMUM RATINGS
Focusing Electrode Voltage —50 Volts

1st Anode Voltage 2,800 Volts
Helix Voltage

(2nd Anode Voltage) 3,450 Volts
Collector Voltage 3,500 Volts

Cathode Current
1st Anode Current
Helix Current
(2nd Anode Current) 4 Milliamperes
Collector seal Temperature 150°C

40 Milliamperes
1 Milliampere

MECHANICAL CHARACTERISTICS

Mounting position Any
Volume of air required

for cooling 0.3 m?/min
Net Weight 3 kgs.
TYPICAL OPERATING DATA
Frequency 4,200 Mc

Focusing Electrode Voltage —40 Volts

1st Anode Voltage 2,400 Volts
Helix Voltage
(2nd Anode Voltage) 3,190 Volts

Helix Current

(2nd Anode Current) 0.7 Milliamperes

SHF PACKAGE-TYPE TRAVELING WAVE TUBE

Cathode Current 35 Milliamperes

Collector Voltage 3,240 Volts
R.F. Output
(at 20 mW input level) 9.1 Watts

PRECAUTIONS

1. Care should be taken to avoid shock damage
to the tube and the input and output wave-
guides. For the installation of this tube, it is
desirable to use flexible waveguide section to
which the tube is connected.

2. The screws used to fix the tube elements should
never be moved.

3. The required air flow must always be supplied
before any high voltages are applied to the
tube.

4. The first anode voltage should not be applied
before the focusing electrode, helix and collector
voltages reach the specified values.

5. The tube body is connected to the collector
electrode internally, so it is recommended that
the body be kept at ground potential.

OPERATIONAL SEQUENCE

1. Bolt the tube securely to the mating waveguide
flanges. Do not distort the tube capsule on
mounting, to avoid damage of the glass envelope.

2. Apply heater voltage and allow 90 seconds
minimum warm up.

3. Apply the specified voltages to the focusing
electrode, collector and helix voltages in that
order.

4. Increase the 1st anode voltage until the rated
cathode current is reached.

5. Trim the helix voltage for optimum operation.

TUNING PROCEDURE

Two short plungers provided in the input and
output waveguides are used to tune the tube
roughly to the external circuits.

When fine adjustment of impedance matching
at input and output cricuits is required, it is re-
commended that matching devices be used.

@ Nippont Efectric Comparty Lrd.
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TRAVELING-WAVE TUBE 4W80

GENERAL

The 4W80 is a CW traveling-wave amplifier designed for ope-
ration in a frequency range of 3.6 to 4.2kMc. This tube
has an average small signal gain of 30db and a saturated
output power of 18 watts. It is of conventional helical line
construction employing input and output waveguide couplings.
These couplings have integral tapered waveguide adapters with
adjusting screws for impedance matching. The 4W80 uses
integral permanent magnet focusing. It is convection-cooled,
and operates with depressed collector electrode voltage. The
latter feature produces significant improvement in the opera-
ting efficiency. The design, construction, and durability of the
tube make it exceptionally well suited for use in point-to-point,

broad-band, multichannel microwave relay equipment.

FEATURES

» Depressed collector operation for improved efficiency
« Convection-cooled

« PPM focused

« Durability

CHARACTERISTICS
Electrical

MAXIMUM RATINGS*

Accelerating anode voltage
Accelerating anode current
Helix VOItage. ......ooviiiiiii e

HELIN CUTFEITEIE. s it sszomsibeismiaiuionssis saitomsiaamstssn i 1.5ma
Collector voltage; mMin: .uscmemmmmsminsmmsimsmes S esstsss 2000 v
Collector current™ ¥ .. i
Collector dissipation.....ccvusimsisimumsmmen vomssmsmensmsmssen s
Focusing electrode voltage
Ambient temperature............oooi
Ambient temperature, min........

Collector seal temperature

Physical

GENERAL

Dimensions

WEIBHE. ..o sunmsmummmnmsnvossss sasgmsms 11 Ibs

Preferred mounting position®#k Horizontal

Cathode.....ccoovvviiiiiiiiiiiiiiins Oxide coated, unipotential
(Minimum heating time: oo 90 sec)

Connections RF input and output................

....................................... Reduced height WR229 (#£E-4)

wRJ

Operation
HEATER VOLTAGE =6.3v

HEATER CURRENT AT 6.3v=0.74a)

2 (T [N =T (o) £ S e S 3.7 40 4.2kMc
Accelerating anode voltage .................. 3100 3100 3100v
HEeliX Yoltage ssmwsmssrsnimmen s st 2900 2850 2770v
HeliX GUIFeRt .ouwsssmamnmsmmmsiosmive 06 06 0.6ma
Collector voltage........ccocoooiiiiiiiiiiinnnn. 2000 2000 2000 v
Collector current..........ocoooiiiiiiiiiiin. 45 45 45ma
Focusing electrode voltage..................... -30 -30 -30v
RF output (10-mw input level) ............ 11 13 12w
RF saturated output...................oooo 19 20 19w
Noise figure (small signal) .................. 27 27 27 db
Small signal gain (0.5-mw input) ......... 33 33 33db

NOTES :

* Ratings should not be exceeded under continuous or transient con-

ditions. A single rating may be the limitation and simultaneous opera-
tion at another rating may not be possible. Design values for systems
should include a safety factor to maintain operation within ratings
under voltage and environmental variations.

** Helix current increases gradually with tube life. Impending termi-
nation of tube life is indicated when the helix current reaches 2.5
milliamperes.

*** No RF drive power should be used during installation and voltage
adjustments of the tube. Under these conditions, brief excursions of
the collector current up to 50 millamperes will not damage the tube.
*#*+  Convection cooling is sufficient when the tube is used in a hori-
zontal position. For any other mounting position it may be necessary
to direct some air flow through the cooling fans in order to keep the
collector seal temperature at a safe operating level.

MOUNTING

The optimum arrangement for mounting the 4W80 is to
provide a mounting clamp in the center of the tube between
the two waveguides, and then use w flexible waveguidsf§ for
the input and output connectors.

A satisfactory alternate arrangement is to use a fixed wave-
guide for the output connector, supporting the tube at this

point, and then use a flexible waveguide for the input connector.

Njppon Elecrric Comparny Limited




CHARACTERISTIC CURVES
ALL CURVES ARE OF AVERAGE VALUES
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‘vaoli.ng Wave Tube
CW Amplifier

LW8O

¥4

The 4W80 is a oW traveling-wave amplifier for operation over
the frequency range of 3.6 to 4.2 kme, This tube type has an average
small signal gain of 30 db and a saturated output power of 18 watts,

The construction of t.h tube is of the conventional heliecal line type

employing inpubrand output waveguide couplings, These couplings have
integral tapered wavegnide adapters with adjusting screws for impe-
dance matehing. The l.bao uses integral periodic permanent magnet
focusing; it is convection cooled, and operates with a depressed

collector electrode voltage, The latter feature produces a d.gnin-
ecant improvement in the operating effiecieney. The design, construetion,
and long life expectancy of the tube make it exceptionally well suited
for use in peint-to-point, broadband, multi-channel microwave relay

‘equipments.

FEATURES

o Depressed Collector Operation For Improved Effeciency

o Conwection Cooled o PPM Foeused o Long Life
CHARACTERISTICS
ELECTRICAL PHYSICAL
Maximum Bl.ti.ngs]' General

Accelerating Anode Voltage .... 3700 V Dimensions ...... See Qutline
Accelerating Anode Current .... InA Weight .ecevvesee 1l 1bs
Helix Voltage ....eeeceevsesss 3400V Preferred Mounting

Helix Current?® ..........eeees 1.5mA  Position® ...... Hordzontal
Collector Voltlg. min, seeesee 2000V Cathode ssseeeesss Oddde “am,
Colleetu'_m esssnensnese b’u wmm

Collector Dissipation ..eeveeese 0O W Connections
Focusing Electrode Voltage .... =75V RF Input and

Ambient Tmm ssevesnncnse 55°C Olttput tessssnes Mu'dhm

Ambient Temperature, min., ..... =55°C WR229
Collector Seal Temperature .... 180°C



OPERATION

Heater Voltage = 6.3 V; Heater Current at 6.3 V = 0.74 ’A

2.

3.

b

Frequency L T te
Ascelerating Anode Voltage ...ecsesseeee 3100 3100 3100 v
BIALE TRIRAPE oiisiseeniosabsnssnsnsnsss M900. 2800 20 ¥
| T TR PG e S Y D mA
C011eetor VOLbAES .evsssrssnnssssnnsnsns 2000 2000 2000 v
Col1eator CUTPEHE sevaseosscossssonvasss b5 45 45 md
Focusing Eloctrode Voltage veesessessese <30 =30 =30 v
RF Output (10 i input level) ......... 11 U W
RF Saburted OUBDUE vevevesesssorsrenses 19 20 L
Noise Figure (small signal) .....eeceves 27 . 27 N
Small Signal Gain (0.5 mW input) eessss 33 33 33 db
NOTES: :
1. Ratings should not be exceeded under eontinuous or transient eon-

ditions. A single rating may be the limitation and simultaneous
operation at an other rating may not be pessible, Design values
for systems should inelude a safety factor to maintain operation
within ratings under volt age and environmental variations.

Helix current increases gradually with tube life. Impending end
of tube, life is indicated when the helix current reaches 2.5
miliiamperes,

No rf drive power should be used during installation and voltages
ad justments on the tube. Under these eonditions brief exeursions
of the collector eurrent up to 50 milliamperes will not damage
the tube.

Convection eooling is suffieient when the tube is used in a
hérizontal position. For any other mounting position it may be
necessary to direet some air flow through the cooling fins in
order to knp the collector seal temperature at a safe opont-

.ing level,
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SHF

The type 4W85 is a traveling wave tube designed
for use with an electro-magnetic solenoid for CW
operation over the 3,700 to 4,200 Mc range with an
average gain of 24 db and a maximum power out-
put of 200 milliwatts. It is a conventional helical
line type tube employing waveguide input and output

coupling.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.5 Amperes.

MAXIMUM RATINGS

Focusing Electrode Voltage
1 st Anode Voltage
Helix Voltage

(2nd Anode Voltage)
Collector Voltage
Cathode Current
1st Anode Current
Helix Current

(2nd Anode Current)
Collector Dissipation

TYPICAL OPERATING DATA

Frequency
Focusing Electrode Voltage
1st Anode Voltage
Helix Voltage

(2nd Anode Voltage)
Helix Current

(2nd Anode Current)
Cathode Current
R.F. Input
R.F. Output
Focusing Field

-12 Volts
1,000 Volts

1,200 Volts

1,200 Volts

5 Milliamperes
0.3 Milliamperes

2 Milliamperes
6 Watts

4,000 Mc
-3 Volts
820 Volts

1,130 Volts

0.7 Milliamperes
5 Milliamperes
0.6 Milliwatts
180 Milliwatts
400 Gauss

TRAVELING WAVE TUBE

OPERATIONAL SEQUENCE
When putting the 4W85 into operation, initial
adjustments should be performed in the following
sequence :

1. Apply the recommended focusing field.

2. Apply heater voltage and allow one minute
minimum warm up.

3. Apply -5 volts to the focusing electrode ; 1,200
volts maximum to the collector ; 1,000 volts to
the helix (2nd anode) ; 500 volts to the 1 st
anode in that order.

4. Adjust tube position relative to the focus
coil so that collector current is maximum,
and helix (2nd anode) current is minimum.
This current division can be optimized by
adjusting the position of the magnetic shield
surrounding the electron gun and focusing
electrode voltage.

5. Slowly increase the 1st anode voltage until
the rated cathode current is reached.

6. Trim the focusing electrode voltage and tube
position for proper current division.

MAGNETIC FIELD
Small variations of the magnetic field strength
along the axis may be tolerated as long as the
field distribution is symmetrical with respect to its
axis. It is essential, however, that the axis of the
tube and that of the magnetic field be coaxial, in
any event.
WAVEGUIDES
Internal dimensions of the input and output
coupling waveguide are as follows:
12 mm X 58 mm
The proper impedance matching of the tube
and the guides will be obtained only if the termina-
tions of the helix are correctly oriented relative to
the guides.

@ Nijppon Electric Company Lrd.
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SHF

The type 4W86 A is a traveling wave tube de-
signed for use with an electro-magnetic solenoid
in CW operation over the 3,700 to 4,200 Mc range
with an average gain of 12 db and a maximum power
output of 1.5 Watts.
line type tube employing waveguide input and output
4W86 A has better input and out- put
voltage standing wave ratio than that of the type
4W86.

GENERAL CHARACTERISTICS

It is a conventional helical

coupling.

Cathode
Heater Voltage
Heater Current

MAXIMUM RATINGS

Focusing Electrode Voltage
1st Anode Voltage

Helix Voltage
(2nd Anode Voltage)

Collector Voltage
Cathode Current
1st Anode Current

Helix Current
(2nd Anode Current)

Collector Dissipation

TYPICAL OPERATING DATA

Frequency
Focusing Electrode Voltage
1st Anode Voltage
Helix Voltage

(2nd Anode Voltage)
Helix Current

(2nd Anode Current)
Cathode Current
R.F. Input
R. F. Output
Focusing Field

COOLING

Forced-air Cooling

Oxide-coated, indirectly heated

6.3 Volts
1.5 Amperes

-22 Volts
2,000 Volts

2,150 Volts
2,150 Volts
15 Milliamperes
0.5 Milliamperes

1.6 Milliamperes
35 Watts

4,000 Mc
-10 Volts
1,700 Volts

0.4 Milliamperes

2,030 Volts

15 Milliamperes
60 Milliwatts
1,250 Milliwatts
400 Gauss

0. 05 m?*/min

TRAVELING WAVE TUBE

OPERATIONAL SEQUENCE
the 4WB86A
adjustments should be performed in the

When putting into operation,
initial
following sequence :

1. Apply the recommended focusing field.

2. Apply heater voltage and allow one minute
minimum warm up.

3. Apply -10volts to the focusing electrode;
2,150 volts maximum to the collector; 2,000
volts to the helix (2nd anode); 1,200 volts
to the 1st anode in that order.

4. Adjust tube position relative to the focus
coil so that collector current is maximum,
and helix (2nd anode) current is minimum.
This current division can be optimized by
adjusting the position of the magnetic shield
surrounding the electron gun and focusing
electrode voltage.

5. Slowly increase the 1st anode voltage to
the the rated cathode current.

6. Trim the focusing electrode voltage and tube
position for proper current division.

MAGNETIC FIELD

Small variations of the magnetic field strength
along the axis may be tolerated as long as the
field distribution is symmetrical with respect to its
axis. It is essential, however, that the axis of the
tube and that of the magnetic field be coaxial, in
any event.

WAVEGUIDE

Internal dimensions of the input and output
coupling waveguide are as follows :
12 mm X 58 mm
The proper impedance matching of the tube
and the guides will be obtained only if the termina-
tions of the helix are correctly oriented relative to
the guides.

@ Nippon Efectric Comparty Lrd,
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GENERAL

The 6W50,is,a CW traveling-wave amplifier designed for operation in a frequency
range of 85 to 6.45 kMc. This tube has an average small signal gain of 30 db
and a saturated output power of 10 watts. The tube operates with depressed col-
lector electrode voltage to provide significant improvement in operating efficiency.
It is of coventional helical line construction with reduced height waveguide input
and output couplingi.s Separate tapered waveguide adapters, with adjusting screws
for impedance matching, are available to match standard WRJ-6 flanges. This
tube employs integral periodic-permanent magnet focusing and forced air cooling.
The design, construction, and durability of the tube make it exceptionally well
suited for use in point-to-point, broad-band, multichannel microwave relay equip-
ment.

FEATURES

. Depressed collector operation for improved efficiency « PPM focused « Durability

CHARACTERISTICS Physical

Electrical

NOTES :

* Ratings should not be exceeded under con-
tinuous or transient conditions. A single rating
may be the limitation and simultaneous opera-
tion at another rating may not be possible.
Design values for systems should include a
safety factor to maintain operation within rat-
ings under voltage and environmental varia-
tions.

** Helix current increases gradually with tube
life. Impending termination of tube life is indi-
cated when the helix current reaches 2 milli-
amperes.

DTS NBIONS o s vncnn s ovs SRR e e (RO A SRS ST ER ss v ivatews
Weight. ...

Preferred mounting position
CALROTE. . mmammmmonsmins samsmmmmmese s sansssemnsnmesil 1o o6 TS S

(Minimum heating time

Cooling ...... Forced air 0.5 m?/min
Connector Reduced height WRJ-6
MAXIMUM RATINGS*

Accelerating anode VOItage. .......oooiiiii i 2800 v
Accelerating anode: CUITENE: ..y swssss s sssrrasusmmm s swsmsen s s s s v s 0.5 ma

L o b Lo ] - = T T T 3600 v

L T=T D U T = o Y 2ma
COlECIOr VOIAEE, MM ..eeiieie oo 28820000

COllECtOr CURTENTL. .ommennmmnmsnesmmmmsssnmisisis S 5 G SR S OISR AT e A e
Collector dissSiPation. ... .o s 90 w
Focusing electrode Voltage i s smmepmsms simasssisnmssasmaipasm o sy svesss
Ambient temperature. .. ...
Ambient temperature; MiNscesmem mongmssseeses s o woiessaee s

Collector seal temperature
OPERATION (HEATER VOLTAGE=6.3v HEATER CURRENT AT 6.3v=1.2a)

T U GO I E st s S84, A 5 ST R RATHS 30  EAER
Accelerating anode: Volta e s sy s tsmsesnm e 5 asms i s ussams s s s e s
HEIIE MOIEREE....scvmommmmmmosmmmmsmmmniseis inms o amssisssmasanssassesemsnns s Suis i S Goapaass s
IR e Do e R o S e e e e e SR
Collector voltage
Collector current.................
Focusing electrode voltage.....
RF output (8-mw input level)
RF saturated output ..
Noise figure (small Signal) ... .o
Small signal gain (0.5-mw input)

Njppon Electric Comparry Limited




OUTLINE DRAWING
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The type 6W50 is a periodically focused traveling-
wave amplifier with cotinuous power output of 10
watts and gain of 30 db over the frequency range
of 5,850~6,450 megacycles. It is intended primarily to
be used at new radio relay system of Nippon Teleg-
raph and Telephone Public Corporation, which is new
under construction.

The tube is made of glass envelope construction,
employing helical wave propagating structure, and
packaged in cylindrical cases together with input
and output waveguides and permanent magnet focus-
ing devices.

GENERAL CHARACTERISTICS

Cathode
Heater Voltage
Heater Current

Oxide-coated, Unipotential
6.3 Volts
1.2 Amperes

MAXIMUM RATINGS

Heater-Cathode Voltage Internally connected

Accelerator Voltage 2,800 Volts
Accelerator Current 0.5 Milliamperes
Helix Voltage 3,600 Volts
Helix Current 2 Milliamperes
Collector Voltage 3,700 Volts
Collector Dissipation 130 Watts

Focusing Electrode Voltage -20 Volts
Helix Voltage to Ground 500 Volts (Note 1)

(Collector)
Collector Temperature 150°C
Ambient Temperature 50°C

MECHANICAL CHARACTERISTICS
Mounting position Any (Note 2)
Weight 3.5 Kgs
Adequate cooling required 0.5 m®/minutes

TYPICAL OPERATING DATA

Frequency 6,150 Mc
Accelerator Votage 2,100 Volts
Accelerator Current 0 Milliampere
Helix Voltage 3,300 Volts
Helix Current 0.4 Milliamperes
Collector Voltage 3,350 Volts

Collector Current 30 Milliamperes
Focusing Electrode Voltage 0 Volt
Power Output 5 Watts

SHF PACKAGE-TYPE TRAVELING WAVE TUBE

(TENTATIVE DATA)

PRECAUTIONS

1. Care should be taken to avoid shock damage
to the tube and the input and output wave-
guides. For the installation of this tube, it is
desirable to use flexible waveguide section to
which the tube is connected.

2. The screws used to fix the tube elements should
never be moved.

3. The required air flow must always be supplied
before any high voltages are applied to the tube.

4. The first anode voltage should not be applied
before the focusing electrode, helix and collector
voltages reach the specified values.

5. The tube body is connected to the collector
electrode internally, so it is recommended that
the body be kept at ground potential.

OPERATIONAL SEQUENCE

1. Bolt the tube securely to the mating wave guide
flanges. Do not distort the tube capsule on the
mounting, to avoid damage of the glass envelope.

2. Apply heater voltage and allow 90 seconds mini-
mum warm up.

3. Apply the specified voltage to the focusing
electrode, collector and helix voltages in that
order.

4. Increase the 1st anode voltage until the rated
cathode current is reached.

5. Trim the helix voltage for optimum operation.

TUNING PROCEDURE

Two short plungers provided in the input and
output waveguides are used to tune the tube
roughly to the external circuits.

When fine adjustment of impedance matching
at input and output circuits is required, it is re-
commended that matching devices be used.

Note 1. Collector is internally connected to wave-

guides.

2. Upon connecting waveguides to external
circuits, any stress in the package should

be avoided.

@ Nippon Electric Comparty Lrd.
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The type 8W75 is a traveling wave amplifier
and oscillator for CW operation over the 6,000 to
7,500 Mc range with an average small signal gain of
23db and a maximum power output of around 2
Watts. It is a conventional helical line type tube
employing wave guide input and output coupling. The
focusing system of this tube consists of special mag-
netic lenses and periodic-magnetic field system
which are packaged in cylindrical cases together
with input and output waveguides and the tube itself.

GENERAL CHARACTERISTICS
Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.0 Amperes

MAXIMUM RATINGS
Focusing Electrode Voltage -70 Volts

1st Anode Voltage 1,800 Volts
Helix Voltage

(2nd Anode Voltage) 3,300 Volts
Collector Voltage 3,350 Volts

Cathode Current
1st Anode Current
Helix Current
(2nd Anode Current) 2 Milliamperes
Collector Seal Temperature 150°C

16 Milliamperes
500 Microamperes

MECHANICAL CHARACTERISTICS
Mounting position Any
Volume of air required

for cooling 0.12 m3/min
Net weight 3 kgs.

TYPICAL OPERATING DATA
Frequency 6,400 Mc
Focusing Electrode Voltage -50 Volts

1st Anode Voltage 1,290 Volts
Helix Voltage
(2nd Anode Voltage) 3,200 Volts

Helix Current
(2nd Anode Current)
Cathode Current

0.5 Milliamperes
14 Milliamperes

Collector Voltage 3,250 Volts
R. F. Output (Saturated) 2.8 Watts
Small signal gain 30 db

SHF PACKAGE-TYPE TRAVELING WAVE TUBE

PRECAUTIONS

1. Care should be taken to avoid shock damage
to the tube and the input and output wave-
guides. For the installation of this tube, it
is desirable to use flexible waveguides section
to which the tube is connected.

2. The screws used to fix the tube elements
should never be moved.

3. The required air flow must always be suppli-
ed before any high voltages are applied to
the amplifier.

4. The first anode voltage should not be applied
before the focusing electrode, helix and collec-
tor voltages reach the specified values,

5. The tube body is connected to the collector
electrode internally, so it is recommended
that the body be kept at ground potential.

OPERATIONAL SEQUENCE

1. Bolt the tube securely to the mating wave
guide flanges. Do not distort the tube
capsule on mounting, to avoid damage of the
glass envelope.

2. Apply heater voltage and allow one minute
minimum warm up.

3. Apply the specified voltages to the focusing
electrode, collector and helix voltages in
that order.

4. Increase the 1st anode voltage until the rated
cathode current is reached.

5. Trim the helix voltage for optimum operation.

TUNING PROCEDURE

Two short plungers provided in the input and
output waveguides are used to tune the tube
roughly to the external circuits.

When fine adjustment of impedance matching
at input and output circuits is required, it is re-
commended that matching devices be used.

@ Nippon Elfectric Comparty Ltd.
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Focusing Electrode
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Heater & Cathode
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f 6400Mc
Ik 14mA
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Pin (mW)
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8W76

The type 8W76 is a traveling wave amplifier
and oscillator for C. W. operation over the 6,000 to
7,500 Mc range with an average small signal gain of
30db and a maximum power output of around 5
watts. It is a conventional helical line type tube
employing waveguide input and output coupling.
The focusing system of this tube consists of a novel
magnetic circuit and a conventional periodic magnetic
field system which are packaged in cylindrical cases
together with input and output waveguides and the
tube itself, so the complete assembly is remarkably
compact and light weight.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.0 Amperes

MAXIMUM RATINGS
Focusing Electrode Voltage -60 Volts

1st Anode Voltage 3,000 Volts
Helix Voltage

(2nd Anode Voltage) 3,450 Volts
Collector Voltage 3,500 Volts

Cathode Current
1st Anode Current
Helix Current
(2nd Anode Current) 2 Milliamperes
Collector Seal Temperature 150°C

MECHANICAL CHARACTERISTICS

28 Milliamperes
1 Milliampere

Mounting position Any
Volume of air required
for cooling 0.25 m3/min
Net Weight 2.5 kgs.
TYPICAL OPERATING DATA
Frequency 7,500 Mc

Focusing Electrode Voltage —-40 Volts

1st Anode Voltage 2,450 Volts
Helix Voltage
(2nd Anode Voltage) 3,000 Volts

Helix Current
(2nd Anode Current)
Cathode Current

0.6 Milliamperes
26 Milliamperes

Collecter Voltage 3,050 Volts
R. F. Output
(at 5mW input level) 5 Watts

S HF PACKAGE-TYPE TRAVELING WAVE TUBE

PRECAUTIONS

1. Care should be taken to avoid shock damage
to the tube and the input and output wave-
guides. For the installation of this tube, it is
desirable to use flexible waveguide section
to which the tube is connected.

2. The screws used to fix the tube elements
should never be moved.

3. The required air flow must always be
supplied before any high voltages are appli-
ed to the tube.

4. The first anode voltage should not be applied
before the focusing electrode, helix and col-
lector voltages reach the specified values.

5. The tube body is connected to the collector
electrode internally, so it is recommended
that the body be kept at ground potential.

OPERATIONAL SEQUENCE

1. Bolt the tube securely to the mating wave
guide flanges. Do not distort the tube
capsule on the mounting, to avoid damage
of the glass envelope.

2. Apply heater voltage and allow 90 seconds
minimum warm up.

3. Apply the specified voltage to the focusing
electrode, collector and helix voltages in that
order.

4. Increase the 1 st anode voltage until the rated

cathode current is reached.

Trim the helix voltage for optimum opera-

tion.

o1

TUNING PROCEDURE

Two short plungers provided in the input and
output waveguides are used to tune the tube
roughly to the external circuits.

When fine adjustment of impedance matching
at input and output circuits is required, it is re-
commended that matching devices be used.

@ Nippon Electric Companty Lrd.
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The type 11W17 is a traveling wave amplifier
and oscillator in C. W. operation over the 10,700 to
11,700 Mc range with an average small signal gain
of 30 db and a maximum power output of around
0.7 watts. It is a conventional helical line type tube
employing waveguide input and output coupling. The
focusing system of this tube consists of a novel
magnetic circuit and a conventional periodic magnetic
field system which are packaged in cylindrical cases
together with input and output waveguides and the
tube itself, so the complete assembly is remarkably
compact and light-weight.

GENERAL CHARACTERISTICS

Cathode Oxide-coated, indirectly heated
Heater Voltage 6.3 Volts
Heater Current 1.0 Ampere

MAXIMUM RATINGS
Focusing Electrode Voltage —50 Volts

1 st Anode Voltage 1,400 Volts
Helix Voltage

(2nd Anode Voltage) 2,400 Volts
Collector Voltage 2,500 Volts
Cathode Current 8 Milliamperes
1 st Anode Current 0.5 Milliamperes

Helix Current
(2nd Anode Current) 1.5 Milliamperes
Collector seal Temperature 150°C

MECHANICAL CHARACTERISTICS

Mounting position Any

Volume of air required
for cooling

Net Weight

0.05 m3/min
1.7 kgs.

TYPICAL OPERATING DATA

Frequency 11,200 Mc
Focusing Electrode Voltage —20 Volts

1 st Anode Voltage 1,070 Volts
Helix Voltage .

(2 nd Anode Voltage) 2,110 Volts
Helix Current

(2 nd Anode Current)  0.56 Milliamperes

SHF PACKAGE-TYPE TRAVELING WAVE TUBE

Cathode Current 8 Milliamperes

Collector Voltage 2210 Volts
R.F. Output
(at 4 mW input level) 0.95 Watts

PRECAUTIONS

1. Care should be taken to avoid shock damage
to the tube and the input and output wave-
guides. For the installation of this tube, it is
desirable to use flexible waveguide section to
which the tube iS connected.

2. The screws used to fix the tube elements should
never be moved.

3. The required air flow must always be supplied
before any high voltages are applied to the
tube.

4. The first anode voltage should not be applied
before the focusing electrode, helix and collector
voltages reach the specified values.

5. The tube body is connected to the collector
electrode internally, so it is recommended that
the body be kept at ground potential.

OPERATIONAL SEQUENCE

1. Bolt the tube securely to the mating waveguide
flanges. Do not distort the tube capsule on
mounting, to avoid damage of the glass envelope.

2. Apply heater voltage and allow 90 seconds
minimum warm up.

3. Apply the specified voltages to the focusing
electrode, collector and helix voltages in that
order.

4. Increase the 1 st anode voltage until the rated
cathode current is reached.

5. Trim the helix voltage for optimum operation.

TUNING PROCEDURE

Two short plungers provided in the input and
output waveguides are used to tune the tube
roughly to the external circuits.

When fine adjustment of impedance matching
at input and output circuits is required, it is re-
commended that matching devices be used.

@ Njppon Electric Company Lrd.
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GENERAL

FEATURES

CHARACTERISTIC Physical

Electrical

NOTES:

* Ratings should not be exceeded under con-
tinuous or transient conditions. A single
rating may be the limitation and simulta-
neous operation at another rating may not
be possible. Design values for systems
should include a safety factor to maintain
operation within rating under voltage and
environmental variations.

** Helix current increases gradually with tube
life. Impending termination of tube life is
indicated when the helix current reaches 2
milliamperes.

NEC

TRAVELING-WAVE TUBE 11W17A

The 11W17A is a CW traveling-wave amplifier designed for operation in a fre-
quency range of 10.7 to 11.7 kMc. This tube has an average small signal gain
of 30 db and a saturated output power of 1 watt. It is of conventional helical
line construction with reduced height waveguide input and output couplingSSe-
parate tapered waveguide adapters, with adjusting screws for impedance matching,
are available to match standard WR90 flanges. This tube employs integral periodic-
permanent focusing and forced air cooling. The design, construction, and durability
of the tube make it exceptionally well suited for use in point-to-point, multichannel
microwave relay equipment.

« PPM focused - Durability

D NS OIS k55 0 50 s S RIS b e SR A S S A S S o See outline drawing

WEIEBRE = o o e e e e e e e 1.7 kg

Preferred mounting position. ... . ..o Any

Cathode ..msssssmmmmessemsmas Oxide-coated, unipotential
Minimum heating time -

COONINE  spwnsms svmesussunssnmge b sy s e s S S P ST Forced air 0.05 m?/min

CONNECEOr it s Reduced height WR 90 (WRJ-10)

MAXIMUM RATINGS*

Accelerating anode VOltage. ........oooiuiiiii 1400 v

Accelerating anode CUrrent. ... ..o 0.5 ma

HeE X VO A .t e

L o g =T 1 s L

ColleCtOr VOITAEE, ... ot

CatROde: CURFEME s bl i S e s s s N S e

Collector dissipation...........

Focusing electrode voltage

Ambient TemMIPe AU wmssssmen vomms e s s e o PR S s S AP Seh e

Ambient temperature, Min.......oooi i

Collector seal temperature
OPERATION (HEATER VOLTAGE=6.3v HEATER CURRENT AT 6.3v=1.0a

PG UEMICY .ottt 11.7 kMc
Accelerating anNode VOlLaEE: sy ws e s sme s e s s s G a s SHy s Nas 1120v
He it VO O e 2121v
Helix (CUPreNh covcsvimmsmmmmmimp v s sty desies s s pas sanvivais e sssg s g 0.25 ma
Collector voltage wne oSV
Collector current S 7 ma
Focusing electrode voltage.......... v E -15v
RF output (10-mw input 1€Vel) ..o 120 mw
RF satturated OutPUL . ussmmanmmmsmmimmssmmssres i s s S e i G s 117w
Noise figure (small signal) ... 28 db
Small signal gain (Od=mW INPUE: o ccmmmss s 30db
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57 21 REFLEX KLYSTRON

The type 5721 is a broadband reflex klystron designed primarily for use in signal gener-
ators, spectrum analyzers, or local oscillators where broadband frequency coverage is
required.

This tube operates over the frequency range from 2,500 to 11,000 Mc in conjunction with
external cavities.

STRUCTURAL FEATURES

Disk sealed external cavity type; gold plated to keep the tube surface clean and make
a good contact with an external cavity.

GENERAL CHARACTERISTICS

Frequency TATIZE  +eovevreensnrsosnstetuntnsuntuetotntntutsstaneececnaces 2’500 to 1]_’000 Mc
At hode s e e e U S S s S S Oxide coated, indirectly heated
Heater Voltage ...................................................... 6.3 Volts
Heater CUurrent :-cc-cereessersrciaseisosntoesassossassonsansans sun sss 0.58 Amperes
MECHANICAL FEATURES
Resonant Cav1ty ......................................................... external
Envelope .................................................................. Glass & metal
Bhase o i e e e Special small 4-pin
L R N S S T G 30g
MAXIMUM RATINGS
Resonator Voltage ...................................................... 1,250 Volts
Resonator CUrrent - - cta-seseessasianitdol il eoiio s i s 20 milliamperes
#1 Grld Voltage ......................................................... 25 Volts
#1 Crid CHrrent s - viiv:oe vor 2> cas e vinsions svs/sis sia s obiubrson daalaslnin 6 mil]iamperes
#3 Grid Sleave Temperature ....................................... 160°C
Reflector Voltagb ..................................... e e e s —15 to —800 Volts
Heater Voltage ......................................................... 5.8 to 6.8 Volts
Heater to Cathode Voltage: -«-:-toroveerieerieniiiiiiieen.e. +45 Volts

TYPICAL OPERATION DATA

Frequency 4,200 7,500 10,800 Mc

Reflector Mode 2% 284 33

Cavity Mode e e A

Resonator Voltage 1,000 1,000 1,250 Volts

Resonator Current 20 20% 20 Milliamperes
(Adjusted by grid voltage)

Reflector Voltage —-90 —480 —290 Volts

Grid Voltage 14 11 12 Volts

Grid Current 3.0 2.5 25 Milliamperes

Power Output 125 160 40 Milliamperes

* Cathode current
NOTICE :

1. The heater voltage must be applied one minute before resonator voltage is applied.

2. The reflector voltage must be applied before resonator voltage.

3. The reflector must never become positive with respect to the cathode.

4. All contacting external parts should be silver plated or, if this is impossible, should be kept
clean.

5. #3 grid sleave must be kept below 160°C.

6. When inserting the tube into the cavity, use very light twisting motion while pushing in.

Be sure never to apply bending force onto the tube.

@ Nippon Elecrric Company Lrd.
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DISC-SEALED PLANAR TRIODE 5861

GENERAL

The 5861 is a disc-sealed planar triode designed for use as
an oscillator, or frequency multiplier in radio transmitters
operating at frequencies up to 3700 Mc. It features low lead
inductance and capacitance, ensuring good UHF performance.

The cathode consists of an indirectly-heated oxide coated disc.
The anode dissipation is 10 watts with air cooling.

GENERAL CHARACTERISTICS

Electrical
Heater voltage........ooveviiiiiiiii 6.3 volts
Heater CUIFERNE v vunmems ssmmissmasi s sswmsmesssm s snamios 0.4 amps
Transconductance(ly, 20 ma, Ey, 250 V). ...ccovvnnnnn.. 6 millimhos
AMPlIficAtion TACtOr. cuisimmsmsmpnsimn st issassronmssmsns sl ks sssms Tt 30
Interelectrode capacitances
GFid -Plate: sromms i s s e s s s 1.0 ppf
Grid:CatROde . «osrumwsssmsvemmumenn sesssemsms s s 2.0 ppf
Rlate:eathod e e srm st s 0.03 pzpef (max)
Mechanical
Mounting POSItION. . .couiei e Any
Ty P8 Of COOIINT, suweuwmsspmnuseewsamsssmos s Convection
Net weight

Njppon Efectric Company Limited



MAXIMUM RATINGS AND TYPICAL

OPERATING CONDITIONS

RF POWER AMPLIFIER AND OSCILLATOR

DIMENSIONS (mm)

Maximum Ratings
DC plate VOltage......oouoiviiiiii e 350 volts

DC plate CUIreNnt......coooiiiiiii e 40 ma
Peak plate current.... ....150 ma

Plate dissipation*..... ’
FIEGUERGCY wur s susmsmsnsis o o s o B e SRS B R 3700 Mc

Seal temperature........oooooiiiiiiiii 140°-C

Operating Data
RF oscillator, 300 Mc

DC plate voltage.......oouviiiiiiiii e 250 volts
DC grid voltage..... ...=8.5 volts
DE olate iCUIEN e s msms s o s e o 6o e i sm i sohsis i 40 ma
DC igrid CUIIent: iwoususssssmimossmasin s s mesmss s omssve s s sives s sausmss 1 ma
Useful power QULPUL: .. smmsamssnsvsssamsmsssmsmsmiss ssapsbsssysms 1 watt
Tolerance Ranges in Equipment Design
Min. Max.

Filament current at 6.3 VolEs.... vuwuemmsmmporia 0.30 0.45 amps
Cut-off bias™* .. .. .. —— -15volts
Grid-plate capacitance*** ... .. 1.4 ppf

2.5 ppf

Grid-cathode capacitance#®**, .

Mounting

In mounting the tube, care must be taken to secure good electrical
contacts. For this reason, it is strongly recommended that the anode,
grid, cathode, and heater terminals of the tube should ride against
spring collets or fingers.

Details of the terminal contacting surface are included in the outline
drawing.

* To limit seal temperature and temperature rate of change at the anode seal,
it is necessary that the mass of metal in close thermal contact with the
anode disc be not less than 60 grams of brass or its equivalent.

** Measured at 1-ma plate current and a plate voltage of 250 volts

*** Capacitance measured with no voltage applied to the tube
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GENERAL

The LD-497 is a high-mu planar triode designed for use
as an oscillator, power amplifier, or frequency multiplier
in radio transmitting service at frequencies up to 2500
Mc. Features include low lead inductance and capaci-
tance, high transconductance, and high plate dissipation.
The cathode is an indirectly heated oxide-coated disc.
The anode is cooled by forced air and is capable of
dissipating 130 watts. Outline dimensions of the LD-497
are the same as the 2C39A or the 2C39B.

GENERAL CHARACTERISTICS

Electrical
Heater voltage (see application) ........................... 6.3v
Heater current ... 1.3a

Transconductance (1,=120 ma, E;,=600V)...36 millimhos
Amplification factor ... 90

Interelectrode capacitances

G 1PTATEL s sssmmssmm s smsmss s s s 2.1 ppf
Grid eathode,  m ssmmssimn srswimmevagsn spummusssvevsss 9.5 ppf
Plate cathode s msrenemsresnmmos mevsommmmg v 0.08 ppf max
Mechanical

Mounting position ... Any
Type of €cooling ..oooviiiiiiiii Forced air
Required air flow on anode .................ooiini. 0.4 m?/min
Maximum seal temperature ... 150°C
Net wWelght: oo semmmrmuiaessmesy oSG e e S eREe 90 g
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MAXIMUM RATINGS AND
TYPICAL OPERATING

CONDITIONS
RF POWER AMPLIFIER AND OSCILLATOR

Maximum Ratings

DC plate voltage. ......ooiniii 1000 v
DE grid VOItaZe s simsmmsnesionssissiisisms ey e amanae o s s -150 v
DC cathode current..........oooiuiiiiiii e 200 ma
BC grid CURTENL. . v is o s i s ssms 60 ma
Peak positive: RF grid VOItage. «uwmusmamupassimseswssvim s 30v
Peak negative RF grid voltage...........coooooiiiiiiiiiiiiiiiii. -400 v
Plate dissipation (forced-air cooling)..........ccoccoeiiiiiiiiiiiiniinns 130w
Grid disSiPation......ooiiiiii 3w
L s [ Lo 2500 Mc

Typical Operating Data

RF oscillator, 2500 Mc
DC plate voltage

DE grid NOIEaZe. s s e smsim i s os Sroyies RS ies S S

DE plate Curtentisc s mmmmn prmsasmas sy sgssosms 140 ma
DC BFId CUFFBAT....oonvoninsevinmsonsnssmosassssmenie siassssmsws s sswmnme 35 ma
Useful [pOWET OULDUT. s:civm.momssmmnissas fsinim sisepSraissr vosissis s s faoenss 26w

Class C Amplifier in Grounded-Grid Circuit at
1800 Mc

DC plate voltage. ..o 880 v
DC grid NORABE ...cnossinsismmmsunt sonmsmmnenenins sensmssnesms ownssassamasahs -22v
DC plate current.. . ssiresmssasssmsmnsnsassson ismsss s ssmssines 140 ma
DC grid current (@pProX.)....ccoooiueiiiiiiiiiieieieeeeie e 10 ma
Driver power output (@pPProX.).....ccccoeeiiriuiiiieiiiiiiiiieeieieinans 4w
Useful power output (@pproX.)....c..ceceeveiiiniriiiieninieiiineininnenns 25w

Characteristic Range Values for Equipment
Design

Min  Max

Filament current at 6.3 V.....ooooiiiiiiiii e 125 14v

CUEOTE BIASTE ... cnsnmmmomieommnnsmssisiamiamnisissivi s b inh 540k 44554, - -15v
) . 2.0 24

Grid plate capacitance™®®... ..oy s ==8—=2=2=,,f

Grid cathode capacitance™™........cuvmvevsenivasmmimasemnseavint ? 12 ppf

* Measured at 1 ma of plate current and a plate voltage of 600 volts
** Capacitance measured during cold state of the tube




APPLICATION

Mechanical

Electrical

Mounting

When mounting the tube, care must be taken to secure a good elec-
trical contact. For this reason it is strongly recommended that
anode, grid, cathode, and heater terminals of the tube should ride
against spring collets or spring fingers.

Details of the contacting surface of the terminals are shown in the
outline drawing.

The tube, when in the socket, should be seated against the anode
flange.

Cooling

Temperature of plate, grid, and cathode seals should not exceed
150°C under any operating conditions. Tube life and reliability
will be enhanced when all seals are properly cooled under all
operating conditions. An air flow through cowling, of 0.4-cubic
meters per minute is recommended for the anode radiator when
operating up to the rated maximum dissipation.

Heater Voltage

Back-heating of the cathode wiil occur if operated above 400 Mc
and merits consideration. Back-heating depends upon frequency,
grid current, grid bias, circuit design and adjustment.
However, the following table can be safely used as a rule under
normal conditions to offset the back-heating effects :

Operating Frequency Heater Voltage, Ef
Below 400 Mc 6.3v
400 to 1000 Mc 6.0v
1000 to 1500 Mc 55V
1500 to 2000 Mc 50v
Above 2000 Mc 45v

Tolerance of plus or minus 59% may be allowed for the above
recommended heater voltage values.

Circuit Tuning

With high-frequency circuits, a very small motion of the tuning
plunger may throw the tube out of resonance and result in high
plate current and/or excessive anode dissipation. In practical
useage it is recommended that provisions be made for tuneup at
a reduced plate voltage.

Driving Power

In normal use a part of the total power supplied by the driving
source will appear as grid dissipation; the remainder is mainly
absorbed by circuit losses.

For optimum tube life, the plate circuit should be heavily-loaded
and the driving power should be reduced to the lowest value con-
sistent with reasonable efficiency.

In general, low voltage, high current operation is preferable to high
voltage, low current operation. The tube should never be opera-
ted without a reasonable plate load.




FREQUENCY CHARACTERISTICS

(Oscillation)

AVERAGE CHARACTERISTICS
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VES-3359-2 1/5
June 6, 1963
Nippon Electric Co., Ltd.

Traveling-Wave Tube CW Amplifier NEC LD-508A

(Tentative Data Sheet)

The NEC LD-508A is a CW traveling-wave amplifier for operation
over the 3.6 to 4.9 KMC.

For the upper half of this frequency range, this type tube has an
average small signal gain of 31db and a saturated output power of
about 16 watts. For the lower half of the frequency range, the
average small signal gain is 33db and the saturated output power is
about 18 watts. The construction of the tube is of the conventional
helical line type employing input and output waveguide couplings.

The ILD-508A is available with a light-weight periodic permanent
magnet focusing system, LD-508A Mount; it is convection cooled, and
operates with a collector electrode voltage that is depressed to
approximately two thirds of helix voltage. This latter feature pro-
duces a significant improvement in the operating efficiency.

The design, construction, and long life expectancy of the tube
make it exceptionally well suited for use in point to point, broad-
band, multi-channel microwave relay system.

Feature
1. PPM Focused and Field Replaceable.
2. Depressed Collector Operation For Improved Efficiency.

3, Convection Cooled.

L. Long Life.

Characteristics

Physical
Dimensions . + « « + « + « « 4« « « . . . Oee outline
Wedght . . ¢« o ¢« ¢ v ¢ ¢ ¢ ¢ o v s s Tube Envelope: 0.27 Kg.

Tube Mount: b5 K2

Preferred Mounting Position . . . . . . Horizontal(l)
Cathode . +» » + « « « « « « « « « . . .Oxide Coated, unipotential
Connections '
RF Input and output . . . . . . . . . . WR-187 with UG-149 A/U

Flange or WR-229 with CMR-229
Flange



VES-3359-1

Electrical

Maximum Ratings(2)

Accelerating Anode Voltage . 3500 Vde
Accelerating Anode Current . . . 0.8 mAdc
Helix Current TR 2.5 mAdc
Collector Voltage, min. 2000 Vdc
Collector Current . . . . 45 mAdc
Collector Dissipation . . . . 90 W
Focusing Electrode Voltage, maxX. . « « « « « « . . -20 Vdc
Focusing Electrode Voltage, min. . . . . . -70 Vdc
Ambient Temperature, MaX. .« « « « + « o« o « o o« « = 55°C
Ambient Temperature, min. . . . .« « « « « « « « -550C
Collector Seal Temperature . . « « « « v « v « « o 1800C
Operation
o Heater Voltage = 6.3V ; Heater Current at 6.3V = 0.7 A
O Frequency LO00 MC
0 Accelerating Anode Voltage 3200 Vdc
0 Accelerating Anode Current 0.01 mAdc
0 Helix Voltage . . . « « .« . 2900 Vdc
0 Helix Current . . . 0.3 mAdc
0 (Collector Voltage . 2000 Vdc
0 Collector Current . . L5 mAdc
0 Focusing Electrode Voltage ‘ . -50 Vdc
o RF Output (6 mw input level) ‘ 0w
0 RF Output Saturated . . . . . 20 W
o Noise Figure (Small Signal) . . . 27 db
© Small Signal Gain . . . . 34 db



VES-3359-2
© Cold input and output match
over 600 Mc/s band with
matching device adjusted . . « . v . . 4 . . vair <1.4
0 Hot input and output match
over 600 Mc/s band without readjustment
after cold input and output matching test . . . Vswr <1.6
Note
1. Convection cooling is sufficient when the tube is used in a

horizontal position.

For any other mounting position it may be necessary to direct
a flow of air through the cooling fins through a convection
duct or other means in order to keep the collector seal tempe-
rature at a safe operating level.

Ratings should not be exceeded under continuous or transient
conditions.

A single rating may be the limit, and simultaneous operation
at another rating may not be possible.

Design values: for systems should include a safety factor
aimed at maintaining operation within ratings under voltage
and environmental variations.

Helix current increases gradually with tube life. Warning of
the end of tube life is given when helix current reaches 2.5

milliamperes.

3/5
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CHARACTERISTICS
Electrical

Mechanical

Maximum Ratings

Typical Operation

The LD-531 high-mu planar triode is a metal-ceramic type manufactured by NEC to
rigid specifications. The triode is intended for use as an oscillator, power amplifier
or frequency multiplier in transmitters operating up to 2300 Mc. The planar (coaxial
contact) construction provides low lead inductances and capacitances, which result
in high power output at UHF. The cathode is an indirectly-heated oxide-coated disc.
The anode can dissipate up to 600 watts when cooled with forced air.

Heater VOIamei s omsves wr vaam mwms s 55 e s esme i st R s s 6.3 volts

Heater CUmeNt. . ..o et 2.3 amps
Transconductance (Ib=200ma; Et=1200V).......cceevvvrrvrriiairnannnnn. 45000 micromhos
Amplification Factor aa s mos o s R oo Hom S e s EeTs R 4 s 130
Interelectrode capacitances
GRIAEPIATE oo oo o mmm s S s S S SR S S B s S S 3.3 pf
Grid-Cathod e wmmmmssvmummmmsmns sumsese v s o smess g0 SRR S SNy s s 15.0 pf
(=] =Y T 5 T Yo Yo (= e eum e e S S e e S e e 0.1 pf max
MOUNTING POSITION. ..ot Any
Ty e OF COO TG s msmms s oo o v s e B G e esevs S e Forced air
ATE TIOW! FEGUITTOE .ssnsnseswossssranmssmssscssrosassasassssonsssesmassstes stoisssssesisss s s 887 orsscs s i amss sm sai 2 M?/min
Net weight 650 grams
DC plate VOIAgE .. . 2000 volts
DC grid VOIAEE. .. it -150 volts
Cathode CUIMTENt. ... e 400 ma
G GUYTOT 5055000750 50 S0 0 S 0 0 Y 0 o9 s R i e i i s s 60 ma
Plate dissipation (w/forced air CoOliNg).: womm swuss summmimens sy smmssiamioss s 600 watts
Grid disSiPation. ... ... 7 watts
O BTN Y e s s G R S0 0 8 S B S 8 P S S e B o5 2300 Mc
Seal HETAPE ARG, cuss s uss s s o S SRR YR TR 200 °C
A. RF OSCILLATOR,-&é&gMc
DE PIAEE NI E s cnsssmsasisosummssmsssssrsssasesssssasivsrsssss s assos 5085 a8 Eomssses i vl s ais 5 SS i700 volts
DEC Erid VOIEEBE v v i s syessams -25 volts (approx.)
Plate current. ... 350 ma
Grid CUPrent . ..o 40 ma (approx.)
Heater Voltage worsmarr apvosmssssmmsmams s s i syme s sy ios e 5 sgv STR s s 4 volts
Useful power output.... ... 100 watts

Njppon Electric Comparny Limited




Typical Operation (cont'd)

Typical Parameter Spreads

B. GROUNDED-GRID CLASS-B AMPLIFIER, 1800 Mc

DC plate VOIAZE .. ..ot 1700 volts
DC grid VOIaZE. . ..ot -25 volts (approx.)
Plate CUITeNT .. e 300 ma
Gl CUPIBIIE: svsi i insiss s S ks et S s S0 b6 Sl b S SN0 15 ma (approx.)
Heater VOItage . v s s mons ov e s e S5 e e s s R RS s e 5.8 volts
DriVING POWEK ... e e 23 watts (approx.)
BatiaWITEN . 5.5 oo smmmmmnsnrm s mmesssiss s e s s s e et s o G e o i + 2 Mc
Usefill POWET OUBPUL v mmssmmusmmssmamye s s s s S S s U S ST 110 watts
C. GROUNDED-GRID CLASS-B AMPLIFIER, 2300 Mc
DC plate VoA ... i 1700 volts
DC grid voltage..........oooiiiiiiiiiiiiicee -25 volts (approx.)
Plate CUMTENT. .. e e 300 ma
Grid CUITENT. ..o 15 ma (approx.)
Heater Wolage: s msmesesnssmssmys s e sms s s s e s e 5.8 volts
DFIVINE POWB ..ttt ettt e e et e et 20 watts (approx.)
BandWidth: «uemmsmueanmmsmponmsm s s ot da e we s ona e S s i s o e + 2 Mc
Usefiil POWEFr DUEPUL. «vowssammmammmmssas s S s s S S A 65 watts
Min. Max.
Filament current at i6:3 VOIS mvsiwememsmessmsmmsssens soeumses sssae s 2.1 2.45 amps
CUBOff BIaS .. vvmvmmmusssmmmimvsnvssimonmmsss sseasmsmysss sauasuss vsssse s iassess 45 — 20 volts
Grid:plate capacitanCe™™ ... ssssssvsssssmemsssmms e ssssass s vseassnsssssssme 2.8 3.8 pf
Grid-cathode capacitance™® ... 13 1.7 pf

NOTES:

7200
* Measured at 1-ma plate current and%&volts plate voltage.
** Capacitance measured with no power applied to tube.

v
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APPLICATION

Mechanical

Electrical

In mounting the tube, care must bz taksn to assure firm and positive electrical
contacts. The socket assembly should provide spring collets or fingers for contacting
all terminals. The dimensions of the terminals are shown on the outline drawing.
The tube, when inserted in a socket, should be seated at the anode flange.

Under no condition should the temperature of any of the tube seals exceedégéc.
Operation at a reduced temperature will greatly extend the life and reliability of the
tube. For operation at elevated plate power dissipations, an air flow of two cubic
meters per minute must be provided.

Back-heating of the cathode will occur when operation is above 400 Mc, and must
be considered. Back-heating is a function of frequency, grid current, grid bias, circuit

design and adjustment. However, the table below may be used as a safe rule-of-
thumb under normal conditions.

Frequency Heater voltage
Below 400 Mc 6.3 volts
400~1000 Mc 6.0 volts
1000~1500 Mc 5.5 volts
1500~2000 Mc 5.0 volts
Above 2000 Mc 4.5 volts

A tolerance of five-percent may be tolerated in the determination of the filament
voltage.

With high-frequency circuits, a very small motion of the tuning plunger may result
in high plate current and/or plate dissipation. Therefore, in practical use, it is recom-
mended that tunep be performed at reduced plate voltage.

In the general case for amplifiers, a part of the total power supplied by the driving
source will be dissipated by the grid.

To optimize tube life, the plate circuit should always be heavily loaded, and the
driving power should be reduced to the lowest practical value. Generally, low-voltage-
high-current operation of the LD-531 is to be preferred rather than high-voltage-low-
current operation. The tube should never be operated without a plate load.

OUTLINE DRAWING
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CHARACTERISTICS
(Ef=6.3 volts)
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GENERAL

FEATURES

The LD-550 is a CW traveling-wave amplifier designed for operationin a
frequency range of 5.8 to 8.2 kMc. For the upper half of this frequency
range, this tube has an average small signal gain of 32 db and a
saturated output power of about 8 watts. For the lower half of the
frequency range, the average small signal gain is 35 db and the sat-
urated output power is about 10 watts. The tube is of a conventional
helical line construction employing input and output waveguide cou-
plings. These couplings have integral tapered waveguide adaptors with
adjusting screws for impedance matching. The LD-550 uses integral
permanent magnet focusing. It is convection cooled, and operates
with a collector electrode voltage that is depressed to approximately
one-half of the helix voltage. The latter feature produces a significant
improvement in the operating efficiency. The design, construction
and durability of the tube make it exceptionally well suited for use
in point-to-point, broad-band, multichannel microwave relay equipment.

- Depressed Collector Operation for Improved Efficiency
« Convection-Cooled

« PPM Focused

« Durability

Nippon Electric Comparty Limited




CHARACTERISTICS

OPERATION

HEATER VOLTAGE=6.3v
HEATER CURRENT AT 6.3v=0.73v

MOUNTING

Electrical

Physical

MAXIMUM RATINGS* 3%00 T
Accelerating anode VOLaZe  umeusm: srom s smessaieau s dspiss 6
Accelerating anede: CURTEIME: v suisems sres s s sivm s dodEss: iF ST 1.0 ma
Heline: MOITaZE w5 5005 s sasms s arb i st omasismio o FHE TS AT ST 7 3400 v
Helix: eurrent™ . . cosomsssummamsmieamssmosss ssosemaseyssss s o issmssmms 1.0 ma
Collector voltage, ™ ™ min........coooiiii e 1600 v
6] [ =Tei o L = g T T —— 35 ma
Collector dissipation..........ooiiiii 56w
Focusing electrode voltage..........coovviiiiiiiii -50v
Ambient tempPeratilre: . s e seswe s mmss s oEsa o S ess we e v 55°C
Ambient temperature; MM i s ~55°C
Collector seal temperature....ccocsosmsermsosvssvess ssssssssins senssrovies 130°C
GENERAL
81133 o2 11 o) j o PSSR —————— See outline drawing
NVBIEEIL. . ..o o ciomimmmemminminssemsimmsinim msmysnsioig i et s ot st sy i . i 6 A0S, 11 Ibs
Preferred mounting position™ ¥, ... ..o v Horizontal
Catio6 € mreormell syl M Bomeepreen, 50, Milowmms Oxide coated, unipotential
(Minimum heating time ----ooooeee 90 sec)
FregQUENCY i s s s oo s s s S s Seeiiens 6.15 7.65kMc
Accelerating’ anode VORAEE . .uwwmwessmesmmamme sumwsmaas 2500 A4
Helix voltage .......oooiuiiiii 3300 3200v
Hellx: CUIre Mt sumussmmssmsms s semesms s T s s S 0.3 0.3 ma
Collector voltage .........cooovviiiiiiiiiiii e 1600 1600 v
COIBELOE CUIEENL ..o v smrammsmsmmsmmse nmmmas s brss ShiEaE 35 35 ma
Focusing electrode voltage: ......c.sumewasmssovesmsismsassvimoeis -30 -30v
RF output (8-mw input level) ......ccocoviviiiiiiiiiininnnn. 10 9w
Noise figure: {small signal) :.ccomsmmmn massesmmsssnrsss =25 =25db
Small sighal gain (1-mW INPUL)..commw o o 33 33db
NOTES:

* Ratings should not be exceeded under continuous or transient conditions. A
single rating may be the limitation and simultaneous operation at another rat-
ing may not be possible. Design values for systems should include a safety
factor to maintain operation within ratings under voltage and environmental
variations.

** Helix current increases gradually with tube life. Impending termination of
tube life is indicated when the helix current reaches 2 milliamperes.

*** No RF drive power should be used during installation and voltage adjust-
ments on the tube. Under these conditions brief excursions of the collector
current up to 40 milliamperes will not damage the tube.

*#*% Convection cooling is sufficient when the tube is used in a horizontal po-
sition. For any other mounting position it may be necessary to direct some air
flow through the cooling fans in order to keep the collector seal temperature
at a safe operating level.

The optimum arrangement for mounting the LD-550 is to provide a
mounting clamp in the center of the tube between the two waveguides
and then use a flexible waveguideSfor the input and output connectors.
A satisfactory alternate arrangement is to use a fixed waveguide for
the output connector, supporting the tube at this point, and then use
a flexible waveguide for the input connector.

-




CHARACTERISTIC CURVES

All curves are of average value
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VES-3410
Nippon Electric Co., Ltd.
3/11/63
Traveling Wave Tube CW Amplifier NEC LD-550A

(Tentative Data Sheet)

The NEC LD-550A is a CW traveling-wave amplifier for operation over
a frequency range of 5.8 to 8.2 kMc. For the upper half of this frequency
range, this type tube has an average small signal gain of 30 db and a
saturated output power of about 8 watts. For the lower half of the feg-
ency range, the average small signal gain is 33db and the saturated output
power is about 10 watts. The construction of the tube is of the conven-
tional helical line type employing input and output wavegﬁide couplings.

The LD-550A is available with a light-weight periodic permanent
magnet focusing system, LD-550A Mount; it is convention-cooled, and operates
with a collector electrode voltage that is depressed to approximately one
half of the helix voltage. This latter feature produces a significant
inprovement in the operating efficiency.

The design, construction, and long life expectancy of the tube wake it
exceptionally well suited for use in point-to-point, broad-band, or multi-

channel microwave relay equipments.

Features
1. PPM Focused and Field Replaceable.
2. Depressed Collector Operation For Improved Efficiency.
3. Convection Cooled.

L. Long Life.

Characteristics

Physical

Dimensions - = = = = = = = = - - - - -~ See (Qutline



Weight - - - - = = = - - - - - - Tube Envelope: 0.25 Kg.

Tube Mount: L.6 Kg.

Freferred Mounting Position - - Horizontal 1

Cathode - - = = = - = = - - - - Oxide coated, unipotential

Connections

HF Topub & Qubtioh = = = = = = = WR-137 with UG-3L4L/U flange

Electrical

Maximum Ratings 2
Accelerating Anode Voltage - - - - .- = - - 3400 V
Accelerating Anode Current - - - — = = = = — = 1.0 mA
Helix Voltage - - - — - = - = ~ = = « = —~ - = 3400 V
Helix Current 3 - = = - = = = = = = ~ ~ - - - - 1.0 mA
Collector or Voltage, min. - = = = = = = = = 1600 V
Collector Current — — = = - = = = - = — — - — — 35 mA
Collector Dissipation = — = = ~ = = = = = = ~ - 56 W
Focusing Electrode Voltage, max. - - - - - - - =20V
Focusing Electrode Voltage, min, - - -~ = = = - =60V
Ambient Temperature, max. - - — = = - - N 55°C
Ambient Temperature, min., — = = = = = = = — - — -559¢
Collector Seal Temperature - - = - ~ — — - — - 190°¢

Operation

0 Heater Voltage = 6.3 V; Heater Current at 6.3 V = 0.73A

O Prequency = — = = = = = = = = = @ = © - = - =
O Accelerating Anode Voltage = - = = = = — = — -
O Accelerating Anode Current - - - - = = = = — -
O Helix Voltage - = = = = = = = = = = = = = = =

O Helix Current - = = = = = = = = = = = = = = =~

6860 + 15 Mc
2500 V

0.01 mA
3100 V

0.3 mA



© Collector Voltage = = = = = = = = = = = = = = = 1600 V

O (Collector Current - = = = = = = = = = = = = = = 35 mA
© Focusing Electrode Voltage - - - - - - = = =30V
© RF Output (3 mW input level) - - - - - - = - - 5W
o RF Output Saturated ~ - = - ~ = = = - « = - - - 11 W
o Noise Figure (Small Signal) - = =~ = = = = = = 27 db
O Small Signal Gain - = = = = = - = = ~ — - - - - 33 db

© (Cold and hot input match
over 30 Mc/s band with

matching device adjusted = « = =« = = = = = = = VswRr € 1.1
0 (Cold output match over 30 Mc/s )

band with matehing device adjusted - - - - - - VSWR < 1.1
© Hot output match over 30 Mc/s

band with matching device adjusted - - - - - - vswk < 1.2
© Gain Linearity over 30 Mc/s band - - - - - - - 0.2 db

Note

1. Convection cooling is sufficient when the tube is used in a
horizontal position. For any other mounting position it may
be necessary to direct a flow of air through the cooling fins
through a convection duct or other means in order to keep the
collector seal temperature at a safe operating level.

2. Ratings should not be exceeded under continuous or transient
conditions. A single rating may be the limit, and simultaneous
operation at another rating may not be possible.

Design values for systems should include a safety factor aimed
at maintaining operation within ratings under voltage and
environmental variations.

3. Helix current increases gradually with tube life. Warning of

the end of tube life is given when helix current reaches 2

milliamperes.




METAL-CERAMIC-SEALED HIGH-MU PLANAR UHF TRIODE LD-551

GENERAL
(\ GENERAL
‘ CHARACTERISTICS

PHYSICAL DIMENSIONS

(in millimeters)

M

|
| &
| ’

The LD-551 is a metal-ceramic-sealed high-mu planar UHF triode, originally manu-
factured by NEC for use as an oscillator, a power amplifier, or a frequency multi-
plier in radio transmitting service at frequencies ranging up to 2100 Mc.

The LD-551 features include low lead inductances and capacitances, a high trans-
conductance and a high power output in ultra-high frequencies. The cathode is an
indirectly-heated oxide-coated disc. The anode can dissipate 2100 watts with forced-
air cooling.

ELECTRICAL

Heater VOIage .. oo 6.3 volts
Heater CUMTENt ... e 3.6 amps
Transconductance (I,=300 ma, E,=2000VOItS) .......cocevvrriiriiriiniiniinnnns. 50 millimhos
Amplification Factorism s ey sssmins s seses HesmmRis sy oo aum s s 110

Interelectrode Capacitances

Grid-Plate o ssmimomenesmems sy s s o e S e ws s A N S s a9
Grid-Cathode ..o

Plate-Cathode...

MECHANICAL

MOUREINE POSHION sosmmusmmmsseunsammsness s st s s S5 S i Any
Type Of COOIING. s wussmsrmonssusus s svwremsmmemssis s s oo s Sy saw e e Forced-air
Required ATF FLOW O IIVOEIE . cuwwmmmasueismonsssssussmiss ssessiosrss sasosiosssessiod s oo st samssis Sars oo 7 m?®/min

Approximate Net Weight

110615
I
¥
‘l**‘r |
= i
s |
—
| =
e |2
o= TR
g 3 o
& & =
@\ A3 . t. ¥ 2 ‘
Fsm-"m*ﬁ oZ ‘ ‘

A=Anode

G=Grid
CH=Cathode Heater
H=Heater

Nippon Electric Comparty Limited




MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS (rr power Amplifier and Oscillator)

Maximum Ratings

Typical Operating Data

DG Plate VOILAEE: ..uuvoousmsmmnussmmmmsnonmss casmss sususmmammsssasrisnmsdinss 3000 volts
DC (G VBTG, conormrmmsmumsmmniimimsmamsosmms tomsmesis: st — 175 volts
DG (CAthOAE] CURKENT. ..o o s e Sy A aesns 830 ma
D GHid CUFEENT....cuvemmmrasssmsmnsiosmismiosemesss asvsmmssmemsssmsassmmp i 130 ma
Plate Dissipation (forced-air cooling)..........cocovviiiiiiiinnn. 2100 watts
(e[« B BIESS T o T | o [v] PSR SRR O AR S 10 watts
Fr QUENCY oot ..2100 Mc
Seal TeMDETAtUNE i samsims fos e s o S A S A A 200°C
RF OSCILLATOR (1), 1000 Mc

DC Plate VOltage .......ovuiiiieieie e 3000 volts
DC Grid VOIRAEE ICADDIOKY. ..omwerresonnsis somnnssisnnens s isassasissimissss —38volts
DEC Plate 'CUITeNt. .o ssmssmsussuss sy se e tasmas e i sy 700 ma
DC! Grid Clrrent (approX) .cosessesssswomssovsaimomn s iaemmammmson e 60 ma
Usaftlll POWEr OUEDUE  oncrmmesmminsisimsmissss s e s sy 850 watts

RF OSCILLATOR (II), 1000 Mc

DE' Plate: VOIAZE. ....cormesmmsrssnnmsmsmnrsssissss siais o s it assmssen s 2200 volts
DC Grid Voltage (@PProX) .....oeeeeeeeeeuiieiiinaeiiiaeiiinaeriinenais —32volts
DC Plate ICUFEEAE .covmvummmssmimsmmnsmansnssums o amsmesaa s desssmms 750 ma
DC Grid CUrrent (@pProX) . ..o ettt eeians 50 ma
Useful [Power QUEDUL i imssscrmmissmsssn ssississpisam s sosssssssass s 650 watts
RF OSCILLATOR (III), 2000 Mc

BDIC PIate: VIOIBAEE oueswmemmmmsmmon fusismsmsisniosssaamssiimas s s gemes 2100 volts
DC Grid Voltage (@PProX) ......coueiuiiuiiiiiiiiiiiiiiiiiieieeiieieiieans —30 volts
DE Plate GUILeME s iemmersmsms s i s faui s s s savass ...800 ma
DG Grid Current (approX) eusswussssesisss somssamsissesismseaspmmssins s 50 ma
Useful Power OUIPUE wumsosmgssmmmsammipsmessssmsseiammss 300 watts

CLASS-B AMPLIFIER IN GROUNDED-GRID CIRCUIT AT 800 Mc

DC Plate Voltage .......coooiiiiiiiiii e 3000 volts
DC Grid Voltage: (aPProX) s« ssossiswsinsssssasasmmmsmsssasmsseossmes —40 volts
DC: Plate: ICUFFEAT ...covoimiimvmmmmmemusssuusmonsievussimnsie samsssmson s s 780 ma
Driver Power Output (@pPproX).......coooviuiiiiiiiiiiiiiiieiaiiaiennes 100 watts
Useful Power Qutput (APPrOX) swcissorssvsismiemsimsvinsammms 950 watts

<> Njppon Electric Comparty Limited
P.O. Box 1, Takanawa, Tokyo, Japan
Cable Address: “MICROPHONE TOKYO"

Cat. No. 445-4-E
6302-1000-M
Printed in Japan
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Figursa is required.

S~Band Low Woisze Traveling vave Tube LD-570,

)

The

Developzmenial

Type

Praliminary &od Testative Deta)

ID-57C is suitable for a microvave preasrmplifisr stage whers luw nolse

L3-570 hag & meximum noise figure of 6.5 db and

@ minimux small signel gain of 20db, srd is used owver the frequency band

of 2,700 to 2,900 ¥C/S without readjusimeni of tuning devices.

Applicstion of this tubae inaluds radar recelvers, sisclironic connter~

masgrre squipsent, microwavs relay systems and s on,

General Characisrisiies:

Electricsl

Heater Voltage . .
Hester Current .

Fregqueney Range .
Noise Pigure . .

Small Signsl Gain

-

Input spd Quipub VS

Machanical

SPERE
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X-Band Iow Noise Traveling Wave Tube
LD-571, Developmental Type

(Preliminary and Teatative Data)

The LU.S7L iy suitable for & microwave presmplifier sitgge where low
noise figure is veguized. The LD-571 has & maximowm ncise figure of
8.5 db sau & miciaue seall signal gain of 20 db, and ie used over
tae fragaracy vand of 8,500 to §,500 MC/S without readjustment af
suning devices, Seriication of this tubs include rader receivers,
slectrical counter-mepure equipments, microwave relsy systoms and so
on.

tegeral Characteristics

Electrical

Hoater Voitags . « « « ¢ s = s s s s v o s« HWTY

Heater CUrTent & 5 & o « » % & » o v & « % » 0.7 A

Frequency TEOZE . . . . o « « « « « o « « « « 8,500 to 9,500 MCG/S

Noise Figure AR e R Y sk D B9 dh Uae

Smmll Sigral Gain . . . . . . . . .. 4 o . . 204db Min,

Inpat @ad Ontput VSHR . . . . « = ¢ ¢« o » « = 2.0 Max.
Maohanicsal

vountaing Position . . . . . . . . + « . o o Any

Input g: c’ut E)‘&t Ll * & o o s s s < o ] 9 - < L] M uced Pb ight of
EC-52/U Specisl flaage

Socket u s B E A PaERE E S Octsl base
Collector Commector . - . . . ¢ =« ¢ ¢ 5 2 o o Specisl sise
Cimension . ¢ ¢ ¢ o« ¢« o # o o 5 8 v 5 o o » Ses Outline Drawing
Weight iRy e B wE e e e e E e e K REEE

Cooling S o E e %o v R e e e 8 s not reguived
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GENERAL

CHARACTERISTICS

PHYSICAL DIMENSIONS

(in millimeters)

HIGH-MU PLANAR TRIODE LD-583

The LD-583 high-mu planar triode is a metal-ceramic type manufactured by NEC to
rigid specifications. The triode is intended for use as an oscillator, a power amplifier
or a frequency multiplier for radio transmitting service in frequencies ranging up to
2500 Mc. Triode features include low lead inductances and capacitances, high trans-
conductance, and high plate dissipation. The cathode is an indirectly-heated oxide-
coated disc. The anode is cooled by forced-air and is capable of dissipating 130
watts.

Exterior dimensions of LD-583 are the same as LD-497.

ELECTRICAL
Heater Voltage (see application) ... 6.3 volts
Heater Curmemll s s o e s s s s 50 s S A S s 1.3 amps
Transconductance: (ly=120 ma; Ep==600VOILS) siscisiseisassonssoommsninossnsssnns 36 millimhos
AMPLTiICation Fackor wmumaesssmssnanmssms s omms s e w5 s R e e eS8 s R 5 90
Interelectrode Capacitances
GRIARPIATE ovvivccmmssesmosiomiaionsoniasianaisisimeiormmmstsrsomm o s i e T St o o Ao T e S eSS 2.2 ppf
e G AR IVOT s s o s s s i 5655 5 S 5 5 S5 10.0 ppf
(1800 i a0l =] FRNEESE YRSy p S S S S B 0.08 ;1nf max
MECHANICAL
MoUNting PoOST IO e s s s e e S s s S S s s AR S Any
LY PE O SO0 LT i R S e e e e e e s Forced-air
Required Air FIOW 0N ANOAE.......oiuiiiiiiiiiiii e 0.4 ma/ronaig
Maximum Seal TeMPEratUre .......coooiiiii e
Net Weight oo 90 grams
i a4g 104 =
;i i

H 30.2¢+03 - g' T f
| s | 3 L |
i 22453 = ;: 6 |
g 2 2
KR
- (|
£
[A 5 |
N : |
G -
[y =
‘}{I:‘ |
n k ]
A=Anode
G=Grid
CH=Cathode Heater
H=Heater

Nippon Electric Comparny Limited




MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS (rF pPower Amplifier and Oscillator)

Maximum Ratings

Typical Operating Data

DC Plate Voltage .........ccouiviiiiiiiiiiiiiiiiiiiieneeeaes 1000 volts
DC Grid Voltage cisssmwmssmsssussssssssmsmss sespressimes maysav -150 volts
DC Cathode CUrrent........cc.oouiuiiiiiiiiiiiie e

DC Grid CUITENt ..oueiiii e

Peak Positive RF Grid Voltage..........coooviiiiiiiiiiiiiin.

Peak Negative RF Grid Voltage .........ocoooviiiiiiiiiiiiiiiiinnnn,

Plate Dissipation (Forced-Air Cooling)
Grid DiSSTPATION smmmuimmssnseusssssmsmmssssmomsmm o e e S e g e sasuss
FreQUENCY s

RF OSCILLATOR, 2500 Mc

DC Plate Voltage....ccuwnmmissmmminsisesssssems s msmss i sa i 900 volts
DC: IGRId: MOIEEE it st S -20 volts
DC Plate CUrrent ..o

DC Grid CUITENt .o
Useful Power Output
CLASS-C AMPLIFIER IN GROUNDED-GRID CIRCUIT AT 1800 Mc

DC Plate Voltage
DC Grid Voltage

Characteristic Range Values for
Equipment Design

Note:

DC Plate CUIrent ...t 140 ma
DC Grid Current (APProX) ...ccooieiiiiiiiiiiiiiiiiiiieiieee e, 10 ma
Driver Power Qutput (APProX) ....ccooiiiiiiieiiiiiiiiiieieiiieei 4 watts
Useful Power Output (APProx) ........coocoeiiiioiiiieiiiniiiinennnnn, 28 watts
Min Max Unit

Filament Current at 6.3 volts 1.25 1.4 amp
*Cut-off Bias — -15 volt
**Grid-Plate Capacitance 2.0 2.4 npf
**Grid-Cathode Capacitance 8.0 12 ppf

*Measured at 1 ma of plate current and a plate voltage of 600 volts

**Capacitance measured at cold state of the tube




APPLICATION
Mechanical MOUNTING
COOLING
%
Electrical HEATER VOLTAGE

CIRCUIT TUNING

DRIVING POWER

NEC

In mounting the tube care must be taken to secure good electrical
contacts. For this purpose, it is strongly recommended that anode,
grid, cathode and heater terminals of the tube should ride against
spring collets or spring fingers.

Details on contacting surface of
terminals will be shown in the illustration.

The tube, when in the socket, should be seated against the anode
flange.

Tearpperature of plate, grid and cathode seals should not exceed
+50°C under any operating condition. Tube life and reliability will
be enhanced when all seals are properly cooled at all times. An air
flow through cowling of 0.4 cubic meter per minute is recommended
for the anode radiator for operation up to the rated maximum dis-
sipation.

When back-heating of the cathode occurs in operations exceeding 400
Mc, it merits consideration. Back-heating depends upon frequency,
the
following table can be safely used as a rule of thumb under normal

conditions to offset back-heating effects;

grid current, grid bias, circuit design and adjustment. However,

Operating Frequency Heater Voltage Er

Below 400 Mc 6.3 volts

400 to 1000 Mc 6.0 volts
1000 to 1500 Mc 5.5 volts
1500 to 2000 Mc 5.0 volts
Above 2000 Mc 4.5 volts

A tolerance of plus or minus 5 per cent may be allowed for the
above recommended heater voltage values.

With high-frequency circuits, a very small motion of a tuning plunger
may throw the tube out of resonance and result in a high plate
current and/or an excessive anode dissipation. For practical use, it
is recommended that provision be made for tuneup at a reduced
plate voltage.

In general, a part of the total power supplied by the driving source
will appear as grid dissipation; the remainder is mainly absorbed by
circuit losses.

For optimum tube life, the plate circuit should be heavily loaded and
the driving power should be reduced to the lowest value consistent
with reasonable efficiency.

In general, low-voltage high-current operation is preferable to high-
voltage low-current operation. The tube should never be operated

without a reasonable plate load.
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