6HZ8/6KT8 Guitar Amplifier

18-Watt Marshall Design



Marshall 18 Watt Combo Schematic Revision 5
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Components have been numbered for reference purposesonly.
Foot Switch All capacitors are rated for at least 400V unless otherwise noted.
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6HZ8 Pentode Power
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AVERAGE TRANSFER CHARACTERISTICS
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6HZS8
TRIODE-PENTODE

DESCRIPTION AND RATING————

The 6HZE is a 9-pin, T-% tube containing a high-mu triode and a sharp-cutoff pentode. The triode is intended for
use as a voltage amplifier or syne separator, and the pentode is intended for video amplifier service,

ELECTRICAL
Cathode—Coated Unipotential
Heater Characteristics and Ratings

Heater Vaoltage, AC or DC*, .. ... .

Heater Currentt, .. .......... ...
Direct Interelectrode Capacitancest
Pentode Section

Grid-Number 1 to Plate: (Pgl to Bp), Max, 0.1 pfl
Input: Pgl to (h+k+Pg2+Pgd+is.)...... 12 pf
Qutput: Pp to (bh+k+Pg2 +Pg3 +is.).....50 pf

Triode SBection
Grid to Plate: (Tg to Tp) .. ..
Input: Tgto (h+Tk)..............
Qutput; Tpto (h+Tk). .......,

Pentode Grid-Number 1 to Triode Plate:

(Pgl to Tp), Max, . o
Triode Grid to Pentode Plate:

(TgtoPp), Max.. ... .............
Pentode Plate to Triode Plate:

(Ppto Tp), Max...................

DESIGN-MAXIMUM YALUES

Pentode Triode
Section Section

Plate Voltage. ... ...............330
Screen Supply Veltage. ... . .....330
Sereen Valtage—See Screen Rating
Chart

Paositive DC Grid-Number 1 Valtage. . 0
Plate Dissipation, . ..............80

Sereen Dissipation. .. .. .......... 20

PHYSICAL DIMENSIONS
L Lisas |
M.

Z2.990" 2,400 270"
LN MAN, M,
|
|
SR -

El4 9-77

GENERAL
MECHANICAL
Operating Position—Any
Envelope—T-9, Glass
63=0.6 Volts Base—ES-82, Small Button 9-Fin
oo LIZEAmperes | ouiline Drawing—EIA 9.77
Maximum Diameter. .. ... ., ... 1188  Inches
Maximum Ower-all Length. .. ... ..... . 2990 Inches
Maximum Seated Height. .. ... .. .. 2710 Inches
Lo500 pf
Lo 38 pf
o4 pf
0.005 pf
Co g pf
Lo 02 pf
MAXIMUM RATINGS
Pentode Triode
Section Section
Heater—Cathode Voitage
Heater Positive with Respect
300 Volts to Cathode
Voits DC Component. ... ... ... ... 100 100 Valts
‘Taotal DC and Peak. .. ... ...200 200 Valts
Heater Negative with REespect
to Cathede
Total DC and Peak. ... ... ... 200 200 Velts
0 Vaolta Grid-Number 1 Circuit Resistance
10 Watts With Fixed Bias. . . .......... 0,25 0.5 Megohms
Watts With Cathode Biaz .. ... .. ... .10 1.0 Megohms

TERMINAL CONNECTIONS

Pin 1—Triode Cathode

Pin 2—Triode Grid

Pin 3—Triode Plate

Pin 4—Heater

Pin 5—Heater

Fin 6—Pentode Cathode, Grid
Mumber 3, ond Internal
Shield

Pin 7—Pentode Grid Number 1

Pin &—Pentode Grid Mumber 2
[Screen)

Pin ¥—FPentode Flate

BASING DIAGRAM

GENERAL ELECTRIC

6HZ8
pipe 2

MAXIMUM RATINGS (CONT'D)

Design-Maximum ratings are limiting volues of cperating
and environmental cenditions applicable to o bogey electron
tube of o specified type as defined by its publithed data and
should not be exceeded under the worst probable conditions.

The tube mansfocturer chooses these waolues to provide
acceptable serviceability of the tube, making allowance for
the effects of changes in operating conditions due te varia-
tions in the choracteristics of the tube under consideration.

The equipment monufocturer should design se that initially
and throvghaut life ne design-maximum valus for the intended
service |3 exceeded with a bogey tube under the worst
probable operating conditions with respect to supply-voltage
variation, equipment component variction, equipment control
adjustment, lood wariation, signal voriation, eaviroamental
conditions, and variations in the characteristics of all other
electron devices in the squipment.

CHARACTERISTICS AND
CLASS A, AMPLIFIER

Plate Yoltage. . ... . ......... ..
Screen Voltage. ... ..., ..

Cathode-Bias Resistor_ .. .. ... .. ..
Amplification Facter. . .. ..
Plate Resistance, approximate. . ... ... ... ..
Transconductance . . .. ..., .

Grid-Mumber 1 Voltage, approximate

Ib =10 Microamperes. . ... ... _.................

Grid-Mumber 1 Yaltage. .. .. ..........................

TYPICAL OPERATION

Pentode Triede

Section Section
........... &0 250 200 Volts
......... 170 170 coe. Yolts
........... 0 A —20 Valts
............. . 100 e Ohms
............... R 70
............... 1 40000 co.. Ohms
.............. 12600 4000  Micromhos
........... 0 a 3.5 Milliomperes
.......... 22,5 40 Milliamperes
................ =115 =5 Waolts

NOTES

* The equipment designer should design the equipment so that heater voltage is centered ot the specified bogey value,
with heater supply variations restricted te maintain heater voltage within the specified tolerance.

t Heater current of o bogey tube ot Ef=6.3 volts.
1 Without external shield,

Tha tubsr and ereagements disdoied herain moy be cevarad by pabesis of
Generol Electric Company o cbern Medther fha dadlowrs of any Information
herein nor fhe sale of fubes by Genercl Elsciric Company conveys any licenis
uhder potent elaima cavaring comblnofiont of tubes with other devices or ele-

mants In the obigsce of an aipran =ritlen agresment ta Fee confrory, Ganaral

Eleehiic Company cuumes na lisbility for patant ilring ement coming ot of any

m of the fubes with othar devices or sleneals by any purchower of hber or
are.

SCREEN RATING CHART
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—PRODUCT INFORMATION—

Triode-Pentode

Page 1

1-87

6KT8

The GKT8 is a general-purpose triede-pentode contained In & minlature envelope.

GENERAL
ELECTRICAL Coupling With Without
Triede Greid to Pentode Shield? Shield

Cathode - Coated Unipotential Plate: (Tg to Pp),
Heater Characteristics and Ratings maxlmum. . ., . . 0.003  0.018 pf
Heater Voltage, AC or DO, . 6.310.6 Volts Pentode Grid=Humber 1 to
Heater Currentd . . . . .+ . . 0.6 Amperes Triede Plate: (Pgl to )
Direct Interelectrode Capacitances Tp), mamimum . . . . 0.002 0.006 pf
Pentode Section With  Without
Grid-Number 1 te Plate: Shieldi Shield

(Pgl to Pp), maximum 0.03 0.046  pf
1.\putl:; Pyl Eo,{h b Pk + ’ MECHANICAL

Pgl + Pgd + i.8.) . . 7.3 7.5 pf Operating Position - Any
Qutput: Pp te {(h + Pk + Envelope - T-6 1/2, Glass

Pgd + Pgd +i.8.) . . 2.8 2.2 pf Bage = E%=1, Small Button 9-Pin
Triode Section Outline Drawing - EI& £=2
Grid to Plate: (TB to TT’) 1.0 3.0 pf Maximum Diameter. 0.875 Inches
Input: Tg to (h + Tk + Minimum Diameter. . . o o« . 0.750 Inches

Pk + Pgd + i.5.) P T 3.2 pf Maxlmum Over-zll Lemgth . . . 2.188 Inches
Output; Tp to (b + Tk + Maximum Seated Height . . . . 1.938 Inches

Pk + Pgd + i.5.) 2.4 1.6 pf

MAXIMUM RATINGS

Design-Maximum ratings are limiting values of operafing
and envirenmental conditions appliceble fo o bogey electran
tube of o specified type os defined by its published data
ond should not be exceeded under the worst probable
conditions.

The twbe monufacturer chooses these vaolues to provide
acceptable serviceability of the wbe, making allowance
for the effects of changes in operating conditions due to var-
iations in the characteristics of the tube under consideration.

The equipment manufacturer should design so that initiclly
ond throughout life ne design-maximum volue for the
intended service is exceeded with o bagey tube under the
worst proboble operating condifions with respect o supply-
voltage variation, equipment companent variafion, equip-
ment control adjuestment, loed variation, signal variation,
enviranmental conditions, and variations in the charocteristics
of all other electron devices in the equipment.

PHYSICAL DIMEMNSIONS

0,875 MAK Fin 1 = Triode Cathode
CRECCIES Pin 2 - Triode Grid
Pin 3 = Triode Plate
Fin &4 - Heater
Fin 5 = Hearer, Pentode Grid
Fumber 3, and Internal
\ . Shield
2.;‘1:‘:_ '::: Fin 6 - Pentode Cathode
T“i | B5E" MAX, Pin 7 - Pentode Grid Nusher 1
14D MIN. Pin B - Pentode Grid Number 2
(Screen)
Pin % - Pentode Plate
o

EIA &-2

GENERAL

TERMINAL CONMECTIONS

BASING DIAGRAM

ELECTRIC
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87 MAXIMUM RATINGS (Cont’d)

Pentode Triode
DESIGN-MAXIMUM VALUES Section Section
Plate Voltage . . e e e 14 330 Volts
Screen Supply 'U'nlf.s.ge. . . - . . m . - . . .- . e - . 330 —_— Volts
Screen Voltage - See Screen Ral::in; Gh.s.tt
Fosicive DC Grid-NHusber 1 'l.l'nll:ag\e a s s s a e s e e e a s w o L4} Q Voles
Plate Dissipation . . . - ] 1.0 Watts
Screen Dissipation. .+ + « 4+ & « & & &« & & & = & = =& = = 0.55 —_— Watta

Hester=-Cathode Voltage
Hearer Positive with Respect to Cathode

DC Component. . « « = & = = = & &« s &« & s =« &« = @« « 100 100 Voles
Total DC and Peak . . . . . . - . [ . « 200 200 Voles
Heater Megative with BRespect ta Gathode
Total DC amd FPeak . . . . e o= . o= . . . e s s s N + 200 200 Volts
Grid=Mumber 1 Circuic kcaiatance
With Fixed Bilas. - - - . - - . . - . . - . . - . . 0.25 0.5 Meghoms
Wich Cathode Bias . . .« + + + & =+ =+ & = &+ s = = s & =« « 1.0 1.0 Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Pentoda Triode

AVERAGE CHARACTERISTICS sortice  Seciion
Plate Voltage . .« « « =« = = = = & = = = = = = & s s a 125 250 Volera
Screen Voltage . . . . - . . s o . - . - . . = . ® - = 125 =——— Volts
Grid-Number 1 'lfoltage. s ® 2w & = o w s s s s s s s s =1.0 =2.0 Volta
Amplification Fackor . .+ o« « 4+ & & & & = & & = = = = = & g === 1040
Plate Resistance, aprrruximat = s = = s = x x5 s = s = = = & 1530000 31500 Ohss
Transconductance . . . « a4 & & & = = & & = = = = = = 10000 3200 Micromhos
Flate Current . = s = 2 = s = = = = s = & = = & & & & o« 12 1.8 Milliamperes
Secraen Current . " a4 s s e = « o+« =+ = = % 2 » & %5 == Milliamperes
Grid=Humber 1 'll'nll:age approximte

Ib = 20 Microamperes . . - # - . PO - - - e . = . .« =7 =3.5 Volts

NOTES

* The equipment designer should design the equipment so that heater voltage is centered at the epecified
bogey wvalue, with heater supply warilations restricted to maintain heater wvoltage within the specified
tolerance.

Heater current of a bogey tube at Ef = 6.3 wolts,
% With external shield (EIA 315) connected teo pins 4 and 5.
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