
THE PORT ARTHUR 
RECTIFIER 

\Vhen Leo Fender put rour output tubes into the SFS . . . 
f ( 

. 
d ·d) 

rw]n to produ 
n unheard o . pun mten e 80 watts, a breakthr h. . . . . . .ce 

a . ·h h . . oug •n gu1tar am s as inade. Alt oug . 1t was the first high w attag . . . . . . ·. P 
w, . . . . . . . · e guitar amphlmer in 

historv there were still des,1gn def1c1enc1es that would. ·.I th 
· 

� , , . . . revea emselves 
U1. due time. These def1c�enc1es. were mainl·y j0 the . . . l 

. . . 

. . 

· · power supp y. For 
one thing, the rect1f1,er used was a GZ34 (or 5AR4 as t·h Am· . .. . e . . encans 
Sometimes called it .. ) The GZ34/5AR4 rated for 250 m·. a f . ' · o current, 
was being used m an amp that could pull as much as 300 to 400 ma of 
current when dimed. Of course, back then, players were not playing as 

loudly and Fender· was testing the amp with Fender gwtars, which had 

the lower output s,ingle-coil pickups and therefore would not cause the 

output stage to draw as much current. In addition, no one was using 

tube screamers, fuzz boxes or linear boosters at thar tin1e .. 

When I began experimenting with this circuit, I noticed that the 

Tweed Twin circuit would eat most rectifier tubes for breakfast. If you 

were playing through humbucking pickups or used a rube screamer, 

only a Mullard GZ34 would hold up in that circuit . Mullard GZ34 

tubes were almost impossible to find in the early 90s, and tbere were 

no viable rectifier tubes currently being made. The Russian 5V4 was 

iJu!relabeJed and marketed in the US as a GZ34, but the 5V4 is only 

:S 1 ma . Not only that, the Tweed Twin circuit would not be 



. nother Fender Twin \Vith 1;-J rectifier tube. H ni l.A • a . . . . . . 
. w1 a 1sha11 J, oice with his fout-outpm tube design . 111ade ti 

c 1 
le � Actually, many two output tube El34 style :irnps .• . 'a'll� � c- · · b I · fi u ra\'J than the GZ34 recaner tu e can Hllll e safely. I f 11 . 111llre c • · . . . - . . . . . . . . 

. . . ' ou ever tri '"''rL't\1 tube rectifier m even a 50 wa tt M a rs hall, You WOuJ-i ed PUn]q • " ... L uffi""' -·· . . . Jd . . u kr1ow h ga EL34s, dnven w1m s ..:1ent gam, cou cas1 ly ca use .. ,._ ·· t at t� . . n.!\: t Jner tuli � . �o I did not want to go snhd state, so I invented wh , c fui1�rt . . . . a t rn y Fri • . 
. employees affecttonatdy refer ro as the "Pon A rth R .cnd s. 41nu · 

L • • · ur ect1 fie " named because I was oorn and raised 111 Port Atthur). 
· r !sg My idea was to use a GZ34 style rectifier tube, bur wiih . modification. I experimented with a solid-state rectifier cir" 

. . a slight . . . 
• . 

. 

.· 
. - u1t in series with a couple of high wattage wire-wound resistors until 1 e1Jdcd with a circuit rhat sounded like a tube rectifier. I would place this in u:. allel with the tube rectifier as a bypass circuit. My logic was this:� a small percentage of current was bypassed through a solid-state device designed to sound like a tube rectifier and the other current went through the tube rectifier; then I could stiJ1 have the tube sound, but without the fear of constant rectifier tube failure. The solid-state device would take away enough of the curreru to allow the rectifier to operare within its design lin-iitations! 

HOW IT1S MADE 
Although a GZ34 fits an 8 pin socket, only fuur of the pins are ac· tually used (namely pins #2, #4, #6, #8). Pins #2 and #8 go to the 5 volt filament heater (usually yellow wires from the transformer) and pins #4 and #6 go to the B+ winding (usually l"ed wires from the trans· fonner). Pin #8 also connects to the .standby switch . . For starters, we Wire the rectifier socket the same way it would nor· tnally be wired for use With a GZ34 tube. We are going to add some pans to the socket wiring. We wilf. use pfos #1, #3, #5, and #7 as lllo�nting terminals because as I said before, these pins ate not osed a GZ34 tube socket. You will need these parts: Four· lN5399 solid state rectifiers Two - 250 oh 25 m . watt Wtte Wound resistors 

lli.Ey AltE l"O BE \VJREo One 1' N5 3 99 · fr · . goes om Pin #4 to '168 



One ·1N5399 goes from P'.n #6 to p'.n #7, the cathode faces pin #7. 
· 

1N5399 goes from pin #1 to Ptn #3, the cathode faces pin #3. one 
f . #7 . 1N5399 goes · rom pin to Plll #5, the cathode faces pin #5 One . 

. 
. .. 0 e 250 ohm 25 watt resistor goes from pm# 8 to pin #3. n . 

f ·. 250 ohm 25 watt resistor goes rom pin# 8 to pin #5, One 
gh . . 1 . l like to put spa. ettt msu ation on a l l 250 ohm 25 watt resistor d Although the resistors are mounted directly on the tube socket )ea s. 

. . . . ' the resistors are quite large and if you fail to msulate them, you will 
have exposed .leads with high v�ltage on them. If one of those leads 

h . rted to ground, you could easi]y fry the power transformer! s 0 

LET'S TEST 

When you are done, put a GZ34 rectifier in the socket and you are 
good to go. If you do ever happen to blo\v the rectifier tube and do 
not have a spare GZ34 handy, you may remove the failed rectifier tube 
fron1 the amp (rep,Jace the fuse you just ble\\') and the amp will function 
perfectly without a rectifier tube! This could really be of benefit in a 
pinch situation! 

As another s ide ·benefit, you could use a 5U4 or a 5U4GB in the rec

tifier socket. These rubes ar1e �ess expensive and easier to find than the 
GZ34. Ordin�i�y, I do not like the over-compression that the 5U4 
sryJe tube gives in.a high powered amp circuit, however when used with 
"The Port Arthur Rectifier" circuit, it \vill have less sag and.sound very 

similar to the popular GZ34. 

Power 
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The Port Arthur. 
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