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The NEC 8F76R is a

8F T7T6R

FORCED-ATR-COOLED TETRODE

forced-air cooled tetrode

designed specifically for use as an samplifier in

VHF TV and FM equipment.

The tube is also

suitable in SSB linear amplifier application.

It features rugged

coaxial ceramic-to-metal

sealed construction suitable for cavity opersastion.

The cathode consists of a mesh type thoriated

tungsten filament.
including electro-syark

used throughout the

The novel techniques,

machining processes, are

fabrication of grid.

¥ith these modern construction and new

techniques being employed, the tube has high

transconductance essenti

efficient operation and

highly reliable operation.

al for high gain and high
assures long life and

The anode with its

integral radiator can dissipate 15 kilowatis with

moderate rate of air flo

We

Maximum ratings apply at frequency up to 250

MAz.

ELECTRICAL DATA

GENERAL DATA:

Filament: Thoriate

d Tungsten
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Gy : Grid XNo.2
Gy : Grid YNo.l
F : Filawent
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Voltage coeveiienieecrnncnnseanoonncasassnes 7.5 volts

Current ..o.veeerrecesconseassosacsccssccsnsos 120 amps

Maximum Starting Current ....cceecuceccenens 300 amps

Minimum Heating Time .vvcecveecccrcaceancane 10 sec.
Transconductance (Ib=2.5 8MPS) veeverevrnnnonnons 60 millimhos
Amplification Factor, Grid No.2 to Grid No.l .... 8.7%
Interelectrode Capacitances:

Grid No.l to Filament .....cvevvvevacecccans 56 uuP

Grid No.l to Grid NOe2 teieevreescesnononnns 91 wuF

Grid No.2 to Plate sovervvivrcenncecascnnnne 20 uuF

6rid No. 1 to Plate (Note 1) e eeeaae. 0.6 uuF

Plate to Filament (Note 1) ...eeveveneceee.. 0.075 upF

Note 1. Values measured with metal shield, 305 ma diameter

having a central hole of 1C6 mm diameter, placed
on the grid No.2 terminal plain and connected to it.

MECHANICAL DATA:
Dimensions:
Maximum Diameter ...c.cceevececssssncaascass 188.6 mn
Maximum Overall Length seeeeciececsscessones 257 mm
Net Welght (DPToX.) seeeveeceneececenensnveceane 9.4 kg
Mounting Position: Vertical, anode up or down
Cooling:

To plate: Forced air cooling required (Note 2)

Plate dissipation ceieevicereocenes 10 12 15 kW

Mininum air floW ceceecvecccesccons 18 20 23 m3/min

Minimum static pressure ...eceeeees 110 140 180 mm of
wateT

To filament and grid seals:

Ninpen Eleciric ComponyLtd,
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MAXIMUM

DC

DC

DC

DC

DC

Adequate forced-air flow should be delivered uniformly around
the circumference of each seal to limit the temperature below
the maximum rating (Wote 2).

(o)

Maximum incoming air temperature ......... 45 °¢C

Maximum radiator temperature (Note 3) .... 250 OC

Maximum filament and grid seal o
temperature .....ev... 250 ¢

Note 2. Start forced-air-flow to each portion of the
tube prior to application of filament voltage.

Continue air flow for about five minutes after.
removal of all voltages.

Note 3. Indicates the value measured at the point
indicated by * sign in the outline drawing.

RF POWER AMPLIFIER~CLASS B TELEVISION

(Synchronizing peak level conditions per tube)

RATINGS: Absolute Values

Plate VOltAgE cveveeeveecnsconacctcancocnnsocnsans 8000 volts
Grid No.2 VOoltage eseeececscerasccecaccsccnscnanas 1500 volts
Grid No.l Voltage ccvvivcecnsacssoceascsancacaness =~1000 volts
Plate Current ...v.ieeerceeeecectcescccecnnnnsans 5.5 amps

Grid No.2 CUTTent .eeveecesecccecoascsnssoncannes 250 mA

DC Grid No.l Current ...iueiuiceiseeceaccccconnncncans 250 mA

Plate Input ........ erecccerctasencecstsscnsnsssnnas 30 kW

Plate DissSipation seeeseeeeeececessceesoacacnnassnns 15 kW

Grid No.2 DissSipation teieeeeececcececncocconacennae 300 watts

Grid Mo.]l DisSSipation seveeeccececccecececnsaconnanse 180 watts
TYPICAL OPERATICN: (in cathode drive circuit)

DC

DC

Plate Voltage cveercenercnceaseosnoccconnanensans 6200 volts

Grid No.2 VOltE8EE coveracesescassseccossannncaass - 830 volts

fiipaon Elzetric Company Lid,
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DC Grid No.l Voltage secesceccccnenssacsssnscncnsnnn =120 volts
Peak RF Grid No.l to Cathode Voltage

Synchronizing peak level .ceeeivessrcesssscccas 155 volts

Pedestal 16vel scceecscocccscnscsccasnsnsesesne 128 volts
DC Plate Current

Synchronizing peak level .iveveecerscacascsanena 3.5 amps

Pedestal level ceoveececcsocrsonciassssoanscnanns 2.6 anmps
50 Grid No.2 Current

Synchronizing peak level .eieeeeecscossrenccane 27 mA

Pedestal level cececeecncrresncncesanncrsnncnns 0 mA
DC Grid No.l Current

Synchronizing veak level cieeeceececssctcacoone 46 mA

Pedestal level cicevecececncnasccssannsnscncncns 0 mA
Driving Power (aporox.) (Note 4)

Synchronizing peak level crecesecitiiantisiiaas 455 watts

Pedestal level c.eceeevecocrscecvncaconronsnnonse 270 watts
Plate Power Output (approx.)

‘Synchronizing peak level iiiiiecccerssvencncnne 13.4 kW

Pedesta) level .c.eeieerietecccreccnsosrnsenncnns 7;55 kW

RF LINEAR AMPLIFIER-CLASS A Bl
(ssB suppressed - carrier operation, single tone
modulation conditions per tube)
MAXIMUM RATING: Absolute Values

DC Plate VoltaZC .veeseecccnsoccrsaconcsosscnssanana 8000 volts
DC Grid No.2 Voltage ..iceeviiacieivesreanannoescnnns 1500 volts
Max. Signal DC Plate Current s.eeeesescessceccesssoas 5.5 amps

Ripnen Elestriz Compenyltd,
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" Plate Dissipation o..t..t.'l.-..ll.llOnln.-ocnlictocﬂ 15
Grid No.2 Dissipation ceeeeeecesssecccccosacsecccces 300

TYPICAL OPERATION: (in grid drive circuit)

DC

DC

DC

Pl&te V()ltage L A B R I B B IR IR 2R N BN BK BN N BN BN BN BN BN BUBE BN BE BN B BUCRE AN ) 8000
Gl‘id NO.2 VOltage b00.000000"0..0000‘0."!.!0‘0.0 lwo

Grid NO-l Voltage 0ocooolacl'oo-oolna'.t'l.00010.‘ -130

PeakRF Grid Noll voltage AL AR A B AR I B B K B I IR BN BB B R I 120

Max. Signal DC Plate Current .....iveveveccsarcsense 2,16

Zero-Signal DC Plate Current ...ceeieecececsesececcns 250

Max. Signal DC Grid No.2 Current .vevececeeecersceee - 30

Max. Signal Driving Power (approx.) (Note 4) ....... 0

Max. Signal Power Output (approx.) teesesstscsssnnns 11.4

k¥

vatts

volts

volts

volts

volts

anps

mA

watts

kW

RF POWER AMPLIFIER AND OSCILLATOR-CLASS C TELEGRAPHY AND FM TELEPHONY

MAXINUM

DC

(Key down conditions per tube without modulation)

RATINGS: Absolute Values

Plate Voltage e P 0 s s eees I sseNc0etteRstsreCes e 8000

DC Grid No.2 Voltage .seecevevaccas ceesiesnassancevae 1500
DC Grid Yo.l Voltage sviiierecacennssscesnvenecsasves =1000
DC Plate Current c...eiesececcacoscrsessacssssccannes 4.5
DC Grid ¥o.2 Curreqt seteescesaresieateastsastorsans 250
DC Grid No.l Current ..e..ccececescocsccas ;.......... 250
Plate Input ceeeiceseraeccccennsovscsssansssccsaaces 30
Plate Dissipalion seeeevsevecencceeccacsococsnsessnse 15
Grid No.2 Dissipation seecececncerorccresasavengonne 300
Grid No.l Dissization .ueeceeeveccarceecscessncoccas 180

volts
volts
ﬁolﬁ;

amps

kW
kW
watis

watts

-rem
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" TYPICAL OPERATION: (in grid drive circuit)

DC Plate Volt&ge boot_loatto;coohutoool.toouobl;ccac.' 7000 VOltS
DC Grid N°'2 Voltage ® 0 & 5 92 0 48 65 508 R S s U ResPteoeaeeDs looo volts
DC GI‘id NO.l Voltage € 0 ¢ 28 0008000000t RAssP RO OEPITSEOLO -260 VOltS

Peak RF Orid 50.1 VOLtBZE eeveeeceennvssscocnsnnness 312 volts

DC Plate Current ....c.ceveveenesscsccascencassnense 3 amps
DC Grid No.2 Current ..ceevvesssvecoscssssssscncnoss 63 mA
DC Grid Ro.1l Current ..civiiieerocenesoaneosasnnnsns 67 nA
Driving Power (approx.) (Note 4) tui.eveirieeenenennns 20 watts

Plate Power Output (&@pprox.) seeeeeeseessesscconasss 15.4 kW

Note 4. These values do not include circuit losses.

APPLICATICN INSTRUCTIONS

INITIAL INSPECTION

When NEC 8F76R is received, it should be unpacked and inspected as
soon as possible. In handling the 8F76R, extreme care should be
taken to protect the tube from undue shock and vibration since the
thoriated-tungsten filament, the ceramic~to-zetal seals or other
intricate tube parts may easily be damaged. It is to be noted that
the tube should be carried only by the handles provided at the top of

radiator.

A careful inspection should be made for any visible damage, such as
cracked ceramic or deformed metal parts which may have occurred during

the transit. The tube should then be checked with an ohmmeter to

determine if interelectrode short-circuit or open-filament has occurred.

If no failure is assured by the above-mentioned inspection, the

tube should be installed in the equipment and all electrical connections

made., Rated filament voltsge should be applied and the filament

current checked to see if it agrees with the value indicated on the data

w
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sheet attached to the tube. W¥hen the filament voltage and current

~measurements are performed, neasurement should be made a few minutes

after the application of filament voltage and the values have been
stabilized. Care should be taken to calibrate the voltmeter and
ammeter accurately, and'to connect the voltmeter directly across the
filament terminal so as to prevent the error caused by the voltage drop

of filament leads and socket carrying a heavy current.

If there is any evidence of damage in transit, report should bve

prepared and mailed to the Sales Department, Electron Device Division of

NEC, within fifteen days. The serial number identifying each

individual tube appears on the top surface of anode.

OPERATION

¥hen the tube is being fixed to the cavity, the ceramic envelope and
other external vortions of the 8F76R should be kept free from accumulsted
dust to mininize surface leakage and the possibility of arc-over.

It is recommended that dust be wiped with clean soft cloth.

The ceramic surface should never come in contact with matallic
pieces such as metal tools, because the contact will leave some metallic
traces which may impair the insulating proverty of the ceramic surface.

For the same reason, writing on the surface with lead pencil is prohibited.

If dusts are adhered to the cavity, it should be removed and check
if deforrmation, loss or wear of contact finger, which will be a cause of
imperfect contact, exists in the socket. When the tube is inserted
into the socket, it should be pushed carefully with its axis being right
on the axis of the socket. If it is felt tight, never force it.

Check the concentricity of &ll contact surface of the socket.

After filament and grid No.l voltage supplies have been on for two
to three minutes, annly minimum plate and grid No.2 voltages or if plate
and grid Yo.Z2 voltsge csnnot be reduced, reduce driving power and overate
the tube at approximately half the normal plate input level for half an

hour. All tuning adjustment should be made during this period.

Nigzpon Electric CemnenyLtd
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Normal plate and grid No.2 voltages and plate input may then be applied
and final tune-up performed. The tube should be run at normal

voltages and driving power for at least additional half an hour.

TUBE PROTECTION ‘
All protective circuits and interlocks such as over-current relay,
air interlocks etc. to remove power in fault condition should be checked

regularly in order to assure their preper functioning.

Fault over-load, due to circuit or tube instability may result in

the following conditions.

1l liberation of gas in the tube

2 gross damage to internal element, e.g. burn-out of grid wires

3 external arcing~over between electrode terminals with damsge
to seals

A tube which became gassy can often te cleaned up successfully by
the patient reaging process according to the achedule described in the
preceding paragraph. The other conditions listed above are usually

catastronhic.

TUBE CARE

The ceramic envelope and other external portions of the 8F76R shculd
be kept free from accumulated dust to minimize surface leakage and the
possibility of arc-—over. All tube terminals and connectors must be
kept bright and clean to provi?e good electrical contact. The tube
should be stored in its shipping container and should be protected from
moisture, extreme temperature variation and undue shock and vibration.
In handling, transit and storage the tube should always be held vertically
with its anode down.

When packing the NEC 8F76R for reshipment,. it should be packed as in

the initial shipment. The tube Return Authorizatiun Sheet supplied

Nippon Elociric CompanyLtd
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with each tube should be filled out and forward, whenever the tube is to

be returned to the factory.
EQUIPMENT DESIGN CONSIDERATION

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Maximum ratings given either for electrical or for mechanical iteums
in the tabulated data are limiting values above which, if exceeded,
serviceability of any individual tube may be impaired. Maximum 19ting
applies independently on each item and does not form a set of satisfactory
operating conditions. When designing circuitry, therefore, it is
necessary to insure that the maximum ratings will never be exceed under

any conditions, even momentarily.

The typical operating conditions, given in the tabulated data do not
include the circuit losses, hence, useful power output to the load will
be less than that indicated, depending on the frequency of operation and

circuit efficiency.

COOLING SYSTEM .

The ¢ooling system is required to provide sufficient clean sir flow
through the radiator and to the filament terminals. 4 suitable air-
filter should be provided in the air suvply system. Care should be
given for cleaning or replacing the filter at intervals in order that
accumulated dust will not obstruct ths flow of air. The required
static pressure versus air flow characteristic of the radiator of the
NEC B8F76R is shown in the attached figure. Allowapnce for pressure
drops in an air filter, ducts and louvers etc., should be made in
selecting a blower. It is also necessary to provide enough margin in
air flow to take care of the increase of friction loss in the duct and
the decrease of blower efficiency after prolonged operation.

Since the cooler overation of the tube prolongs tube life markedly,
adequate margin in air flow should be provided. Without air flow, the
tube is easily dazmaged by the avplication of filement power alone.

Therefore, the cooling system should be electricelly interlocked

with the filazment and other power supplies, The arrangement is

q

[\!p‘"': Gizctric CompenyLid
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necessary to make sure that the tube is supplied with air before any

voltage is applied. The filament, grid No.2, plate power supplies and

air flow may be shut down simultaneously but as a good practice it is
recommended to supply air flow for about three minutes after removal of

all voltages.

The temperature of the radiator and each electrode seal must not
exceed their maximum ratings of 250 oC. like other electrical maximum
ratings. Temperature at various varts of the tube may be measured by

using thermosensitive paint like "tempilaq".
ELECTRICAL CONSIDERATION
Filament Voltage

The cathode of the NEC 8F76R is of the mesh type thoriated-tungsten
filament. Since the life of the tube can be prolonged markedly by
overating it at the lowest voltage which will enadble the tube to give
satisfactory performance, it is range of 10 parcent down from nominal
value. The filament should never be operated, under any circumstancés,

at higher, by 5 percent of rated-value, than nominal voltage.

MONITCRING OF OPERATION

Suitable meters should be provided for monitoring filament voltage,
dc olate voltage, plate current, dc grid No.2 voltags, grid No.2 current,
dc grid No.l voltage and grid No.l current. Elapsed-tine meter should
be installed to read total hours of filament operation.
Active material evaporates from the filament even when the filament
voltage alone is applied,

Therefore tube 1life should be counted by total hours of filament operation.

GRID NO.1 BIAS

In class-A B and B RF linear amplifier service, the 8F76R should be
operated with grid No.l bias obtained from fixed dc source of good
voltage regulation. If tubes are used in parallel or ia push-pull, the

grid circuit of each tube should be provided with a separated bias

Nipnon Elzotric Comnenylid
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.
-

adjustment to balance the grid and plate current. The zero-signal
plate current has a critical influence on the linearity and usually it is
chosen for the best comprcmise between zero signal plate dissipation and
distortion, Therefore the grid circuit should be designed with & fine
bias adjustment. In class-C RF telegraphy service, the grid No.l bias
may be obtained either from a grid resistor, combination of grid resistor
and a fixed supply or combination of grid and cathode fesistor.

The latter two methods have an advantage of protecting of the tube from

damage through loss of driving power.

GRID NO.2 VOLTAGE

Protection against the over-loading of grid No.2 should be provided
by an over-current reiay and by interlocking the grid No.2 supply so that
plate voltage must be applied before grid No.2 voltage is applied.
Variation of load impedance causes variations of plate and grid No.2
current, Lieght load increases grid No.2 current while decreasing
plate current and results in excessive grid No.2 dissipation.
Heavy load tend to increase plate current and decrease grid No.2 current
which results in lower efficiency and excessive plate dissipation.

The grid No.2 current may reverse under certain conditions and
produce negative current indications on the grid No.2 ammeter.
This is a normal characteristic of most tetrodes. Thereforé. a cufrent
vath from grid No.2 to cathode must be provided bv a bleeder resistor, and
is arranged to pass an adequate bleeder current per connected grid No.2.

In the usual tetrode amplifier, where no signal voltage appears
between cathode and grid No.2, grid Jo.2 dissipation is equal to the
product of the dc grid No.2 voltage and the dc grid Y¥o.2 current.
When signal voltage apvears between grid No.2 and cathode, as in the case
of cathode-driven arplifier, grid No.2 dissipation may become much more
than the value obtained in the aforementioned case. In the case of
class-A B or class B RF linear power anplifier, care shouvld bte taken to
prevent the increase of distortion caused by variation of grid No.?2

voltage.

FAULT PROTECTION

The handling of high power reauires particular attention to the

Nipaon Electric CompanyLtd
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PN

removal of povwer under fault conditions, since the large amount of energy
involved can cause severe damage to the tube or to the equipment, if not

properly controlled.

The ground lead of the plate circuit of each tube should be connected
in series with the coil of aquick acting over-load relsasy, adjusted to open
the circuit breakers in vrimary of rectifier transformer at slightly
higher than normal overating vlate current. The total response time
required for the operation of relay and circuit breakers should te 1/10

of a second or less.

As mentioned before, the grid No.2 circuit should also be equipped

with similar over-load relay.

The above mentioned discussion vresents information necessary to
obtain satisfactory and economical performance of the HEC 8F76R under
normal overating conditions. For information concerning specific tube
problem or apnlication not covered here, consult the Engineering
Department, Electrén Device Division, Nippon Electric Company Ltd., 1753

Shimo-numabe, Kawasaki City, Japan.
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STATIC PRESSURE mm of watter

AIR COOLIYG CHARACTERISTICS

2C0
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OUTLINE DRAWING

(Unit in mm)
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