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Intro

It is gewting routine to speak of popu-
lar audio rubes as having lirtle or no his-
tory. Whereas truly innovative tubes such
as the 6L6 started an electronic revolu-
li('l[l. Tl'lf]'(_' arc many types Wh]‘d'l |1al’d[}"
rated mention-—-until recently, when they
became essential to musical sound. The
development of such popular tubes was
more-or-less accidental, or at least of little
imporrance at the time.

."\ r"'lt' C'.K:i[['ll'.ll!.‘ is our |}rC:‘Cnr .\'Lll'litl.:l.
The small power pentode EL34 is now
regarded as a leading guitar tube, and asa
classic for high fdelity. Yet it was devel-
oped from an undistinguished series of
audio-outpur pentodes, used in low-
power hi-fi, tape recorders and many AC
powered European radios. One small
‘change in the screen grid, ro allow its
operation at voltages similar to the plate
(300 volts), made a low-cost radio wbe
into a high-fidelity audio device.

Bigle-Boy
EL84

Like many audio tubes of today, EL84
()IjgillAlLd Wi‘.}l IlllllllPS B\f -lll r]‘[ldllu\'tll.
This highly productive R&D npcranon
could fill up a book with just their berrer-
known electron tube developments. All
from the minds and hands of namecless
engineers in Holland. This popular 9-pin
mimature tube was denved from the very
different Rimlock base tube found in
most countries where Philips had a pres-
ence.

History
Just after World War 11, much of

northern Europe was in ruins.
l’opularinns were utterly weary of war,
and now thart it was over, they got on
with cheir lives. And they started buying
radios again. As a result, more new elec-

ic tubes were introduced in the 1946-
rronic tubes were introduced in the 194
1950 period than in any other time,

The tube manufacturers were well-
acquainted with the new glass-base minia-
ture tubes from the USA, first introduced
by RCA in 1939-1941, and it was obvi-
ous thar the future was in miniature
types. So, starring in 1947 with the
British MOV 277 pentode, a rush of
types .1pp<a.|c‘d Known as B7Gs in
Britain, they were usually n:!cnnch to
American types already existing.

Except, that is, for a new line.
Produced by Mullard and Mazda, later by
P?‘lﬂips (Mullard's owner) and
Telefunken, the Rimlock series of rubes
were essentially like 9-pin miniatures,
except that their bases had 8 pins. And
early examples were equipped with a large
metal ring on the base, with an alignment
pin to allow use in twist-and-lock sockets.
The appearance was like a small Lokeal
base, minus the center locaring bung, A
major introduction in the Rimlock types
was the Mullard/Philips UL41, one of the
first audio ourpur pentodes with a minia-
ture base and the precursor of an entire
family.

The UL41 was intended for 100-mA
series heater strings in AC-DC radios and
televisions. It led directly to the EL41,
identical except for the more convention-
al 6.3v heater. The EL41 br:gm the EL81,
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S . T which bore a newfangled 9-pin miniature
et R T base in the Ameri.cangswle, %he EL81 was
a very different tube, intended for carly
TV horizontal-sweep applications and
possessing a plate cap and much lower
transconductance than the UL/EL4].

From the EL81 came the EL82,
designed especially for audio outpur.
From the EL82 came the EL83, similar
except for an internal shield and intended
for video amplification. And from the
EL82 came the demand, circa 1952, that
output tubes should have screen-grid rat-
ings allowing their use in triode or in the
Hafler-Keroes ultralinear connecrion. All
these tubes up to this point were rared for
screen operation at 250v maximum. [c
seems that Philips had already produced a
pentode with a screen volrage rating equal
to the plate raring, the obscure develop-
mental type BA9 of 1950. Now that there
was a demand for its use in the burgeon-
ing hi-fi market, Philips made it into an
official type: EL84. (There was one
“final” entry, the EL8G, which was very
similar to the EL82 except for a higher
plate dissipation rating, and thus was not
suitable for ultralinear connection due o
its low screen grid volrage rating.)

The EL84, believed 1o first appear in
Philips data books in 1953, was the start
of an industry--small, inexpensive hi-fi
amplifiers for the average person. Mazda
introduced their 6P12 equivalent to the
EL84 in 1955. Previous American 10-
watt amps usually used the prewar 6V6
beam tube, which was relatively low in
transconductance and required additional
driver stages. The EL84 seized this mar-
ket from the 6V6 and its kin within a
scant two vears. Not only were EL84s
smaller than 6V6s and required less-
expensive miniature sockets, they had
much higher transconductance. A push-
pull pair of EL84s could be driven with a
very simple circuir, using a high-gain
pentode for voltage gain, followed by a
wiode as a split-load phase inverter. The
standard EL84 driver circuit quickly
became a 7199 or other triode-pentode,
pushing a pair of EL84s into an 8000-
oh m-primary transfarmer, biased with a
common |30-ohm cathode resistor.
Officially, this combination gave 11 watts
into a speaker.

Early UK application of the type
EL84 were early circuits/kics including
the GEC 912 (1954) and the Mullard 5-
10 which was used by many early
radio/hi-fi businesses, including Radford.
Leak used the EL84 in push-pull for their
Leak TL12+ in the mid-fifties. The first
production US hi-fi amplifier believed to
use the EL84 was the Fisher CA-40 of
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1955. It used four tubes 1o give (opti-
mistically) 40 warts. At the rime, the CA-
40 caused a stir. Here was a small mono-
rhunic integrated amplifier, designed to
ook good, designed ro be easy to use (its
unique tone controls displayed the fre-
quency respense with a small illuminared
graph--the green line, made of flexible
plastic, was distorted into the actual
response when the bass and weble knobs
were operated). Suddenly, hi-fi wasn't juse
an obscure hobby for the rechnically
sophisticated,

The number of high-fidelity ampli-
tiers using EL84s, introduced between
1955 and 1965, is considerable. They
include giant sellers like the Dynaco ST-
35 and SCA-33, the EICO HE81, the
Fisher SA-100 and X-202A, the Scott
222 series and 299A and 299B, and a
vast array of models by Bogen, Eico,
Fisher, Heathkit, Pilot, Sherwood,
Lafayerte and too many others to count.
Most were mono or stereo integrated
amplifiers. rated for anything from 8 ro
25 wats per channel, always from a pair
of ELB4s. Since the American hi-fi mar-
ket was driving this design, Sylvania
introduced American-manufactured
EL84s in 1956 under the standard name
6BQS. All large U.S. tube factories cither

roduced 6BQ5s, or imported and rela-
Ecir:d European-made EL84s. Most of
their other UL41-series tubes (with 9-pin
bases) were also offered in America under
standard EIA designators, yet none
approached the popularity of the
EL84/6BQ5.

The power-rating uncertainty above
shows how vague the audio business was
getting in the late 1950s. Amplifier
designers wanted ever-more power and
dissipation from the same low-cost tubes,
which resulted in some unreliable
designs. [t also resulred in semi-chaos in
the EL84 market. Since designers (and
therefore, supposedly, consumers) wanted
and needed more pawer, RCA and GE
introduced the 7189 in 1958, Although
the original 6BQ5 was supposed to be a
true pentode, with suppressor grid, the
7189 was a beam tetrode. It was intended
to be an exact plug-in replacement for the
6BQ5/ELB4, except having higher ratings
for dissipation and plate voltage. This was
followed by che 7189A of IQIJ%E, with a
plate voltage rating of 440 volts. Some
later amps, such as the Scotr 299B, were
designed for such volrages, Although a
good-guality EL84 pentode might work
in a 2998, ir really requires a beam-type
7189. During this period came the pre-
mium version E&4L, apparently intended
for “mobile” applications (perhaps in
two-way radios) and offered in America
under the obscure number 7320.
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Since beam tubes suffer from less
screen-grid heating than true pentodes,
some smart-aleck rube factories made and
sold beam tubes labeled 6BQ5 or E184.
Ofen you will see old-stock EL84s which
are really beam types. It is difficult 1o tell
which are which, since many EL84s don't
have holes in the sides of their plates, to
allow inspection of the tbe structure.
GF.'sgnpu[ar 1973 tube manual refers to
the 6BQS as a “beam power amplifier”
and to the 7189/A as a “beam pentode,”
further muddying the warers. All this,
plus the perennially-popular sport of rela-
beling, make determination of the identi-
ty and capabilities of an NOS EL84 type
more difficult.

Table 1

Escalation of miniature output pentode/beam
tube rarings in the UL41 Family:

Type Plate Diss. Vplate Vscreen gy

UL/EL4] 9 wars 250V 250V 10,000 uS
EL81 Swars 300V 250V 4600 uS
EL82 9 warts 300V 250V Q000 us
EL83 O wares 300V 250V 10,000 uS
EL84 12 watts 300V 300V 11,300 uS
EL86 14 warts 275V 220V 10,000 uS
7189 12 warts 400V 300V 11,300 uS
TIB9A  13.2 warts 440V 400V 11,300 us

Today's scene is much simpler.
Although there is a Shuguang EL84, it
has a very poor repuration for reliability.
The major producers of EL84s are the
Reflector Saratov factory in Russia (usual-
ly sald under the Sovtck brand), Teslovak
in Slovakia, and Ei in Serbia. Also, an
EL84-like tube is sold by Svetlana. Their
“new” SV83 is a unique Russian type
roughly similar to the ELE2 or EL83.

The applications for EL84s have also
simplified. High-end audio amplifiers
using EL84s are not common now. The
only high-end EL84 amp currently avail-
able from a US manufacturer is the Mesa
Engincering “Tigris.” Admittedly, EL84s
have been overshadowed in hi-fi by larger
tubes. It is because of the distinctive dis-
tortion behavior thar the vast majority of
EL84 amps made roday are guitar amps.

Guitar Amplifier Applications

First use of the EL84 starred in the
late 19505 with Vox. Created by Jennings
Musical [nstrument Co. to manutacture
and market musical-instrument ampli-
fiers, Vox made mostly smaller amps for
the amateur and low end of the profes-
sional trade. Their AC4 used one EL84 in
single-end Class A, the AC15 had two in
the typical 130-ohm cathode-resistor cir-
cuit, and the AC30 ran four tubes in

Early RCA 7489, 1970s RCA 7189, Sylvania 7189 and Raytheon 7189
- >

close ro Class A push-pull operation. It
was the “Top Boost” version of the AC30
which became a standard, primarily
because it was the ampﬁﬁr_‘r of the Beatles
(as well as most other British Invasion
groups). Although Selmer, Hohner and
other Eurapean firms produced similar
amps, the Top Boost AC30 enjoyed the
blinding star power of John Lennon, Paul
MecCartney and George Harrison. And
furthermare, the Top Boast was apparent-
ly the first guitar amp to incorporate
extra gain stages, allowing the amp to dis-
tort easily. The Vox name, idle for many
years, was recently revived by Korg USA
and Marshall. So the AC30 and ACI5 are
available once again in music stores.

Not that they were really missed—the
Top Boost was one of the most copied
amplifiers of all time. In the pre-1970
era, EL84s were usually used in inexpen-
sive “student” amps, bearing brand names
such as Silverrone, Harmony and Kay.
The only other American guitar amps
with ELB4s from this period were a single
unusual Fender madel and the Gibsan

Skylark.

Yet long afier this period, starting in
the 19705, custom amp makers such as
Trainwreck Circuits (Colonia, NJ) made
a name by producing EL84 amps chat
were capable of the ﬁistinc:ive Vox sound.
This is usually described as very distorted
and bluesy, changing tonal characreristics
over a wide range with changes in picking
force--a “British hlues” sound.

Since 1985, numerous firms have
made a big dent with AC30 or ACI5-like
amps. The biggest is currently Martchless
Amplifiers (Santa Fe Springs, CA), fol-

lowed by’ smaller outfirs like Bruno,
Hound Dog, Budda and others. Even big
factories are gecting into it: Mesa-Boogie,
which made their name with big 6L6GC
“hot rod” amps, now has EL84 amps like
the Subway Blues combo and the 20-20
Sterco rack-mount unit. Crate, berrer
known for their low-cost solid-state amps
for beginners, now sells the E112 combo
amp with two EL84s in the classic cir-
cuit, with an all-tube preamp section.
Hiwartt, recently revived by Japanese gui-
tar manufacturer Fernandes, has a small
EL84 combo amp. The unique distortion
of the EL84 has Eecome a major para-
digm of rock guitar sound.

Tests

As usual, we subjected a wide array of
EL84 types to both electrical and listen-
ing tests. In rhis case, because the EL84 is
now nominally a guitar tube, we place
extra emphasis on the guitar-amp tone
tests. Even so, past VTV tests have shown
unexpected correspondences berween gui-
tar tones produced by certain rubes, and
their measured distortion. Peak power
was checked but proved to be very similar
for all the tubes listed below.

Table 2 - DISTORTION OF EL84s AT
ONE WATT RMS

Tests were done at 300v plate, 300v screen, 50
mA idle current, into a 3200-chm load, us}ng
the same test amp and distortion analyzer as
in previous VIV tests. All tested tubes bore
ELB4 or 6BQ5 markings excepr as noted.
Used tubes were verified for transconducrance
on a tube tester beforehand.
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Original Philips EL84 data sheet =aies
il i
and curves = bl il S i
Triode-connected
Type Dist.  Samples [ last 40 years, it was impossible to get MOST GUITAR OR HI-FI AMPS. Do
Tungsram Hungary 19705 ... 0.52% 2used | samples of them all. We have tried to ROt attempt to use it unless you are cer-
RCA7I89 1960 .......... 0.60 Dused concentrate on versions that are often tain that the sereen volwage is 200v or
Raytheon “Uniline” 1970s 0.60 Jused | Seem in today's markerplace. Of course, less. One interesting discovery was that
Amperex Globe 1973 o .{}.65 3 useq | thar deesn't count tubes (or, should T say, | the SV83 was much more sensitive than
T PR S S : x the twbe) thar is similar to the classic any of the EL84s rested. So, if properly
Ei current production . ... .. .. 083 2NIB | F]84 vet not compatible with it, operated, it has great potential for new
Telefunken 19605 . .. ... ... 0.65 2 used ) . applications in guitar or hi-fi amplificrs.
Amperex Bugle Boy 1968 . ., .0.70 Dol Since the Sverlana 6BMR is not really
Sovrek current production .. .0.72 sNip | close ro the EL84 in its basic ratings, we Exit
iy - left it out of this test. However, Svedana ; g 5 s
¥ 3 . ;
Sylvania 1980s JAN . ... ... .0.73 2 used secesntly Mntraduced a few b, dis ;&c&.ldcni has hdeter‘amr}acli_l dg.'nbl.:slis of
;;mp:krf;e];igie Boyleaf';)é it g;? i;sleg SV83, which might be called a brother of tube sound at the end of the 20th centu-
ove ceor early ‘90 .. 0.
Mullard 19605 ... ... ... 0.76 2 NIB
Philips/Syl 7189 1970s ... .. . . 077 2used
Raytheon 7189 1960 .......0.79 1 used
Matsushita 19705 ......... 0.86 2 used
Philips/Syl 7189A 1980s . . . . . 0.56 1 used
Tung-Sol 1960s ........... 0.87 2 NIB
GE 6BQS5 19705 ......... 092  2NIB,
Soveek ELB4M current ... ., .0.92 1 NIB
RCA 7189A 19705 . .. vi e 0.95 1 NIB

Note: NIB ="New In Box"

The Raytheons above were physically
identical o the Amperex globe EL84s, so
it's safe to assume they were made by
Philips and rebrande?.’ We already had
discovered that the low-cost Soviek EL84
is a good sounding tube, making it a best
buy (and better-sounding than the premi-
um EL84M).

Compate these figures to the listening
tests in the sidebar, and draw your own
conclusions. Since many, many EL84s
have been made all over the world in the

the EL84. The 5V83's pinouc is similar
w the ELB4, excepr for a built-in shield.
(The tube was intended for video ampli-
fiers, like the old EL83; it could net be
called an ELB3 because the pinour is
unique). The SV83 can NOT be used in
most EL84 amps! The screen grid of the
SV83 is rared 200v maximum. As we ver-
ificd, plug this twhe into a typical EL84
guitar amp with 350+v on both screen
and plate, and its plate current will run
away, We used the same equipment as
before to test sample SV83s versus Soviek
EL84s, with one change: regulared 150v
was attached to the screen grid, rather
than 300v.

Table 3 - SV83 vs. EL84

Test parameters as in Table 2, excepr regulaced
+150v on screen grid.

Type Dist. Samples
SVE3 Svetlana .. ...0.69 % 4 NIB
ELB4 Sovtek..oovviionin 072 4 NIB

The 5V83 is NOT USABLE IN

ry, alchough some engineering went into
the equation. More worthy tubes, such as
big TV sweep tetrodes, have been
elbowed into history by tiny, inexpensive
things like the EL84, Its continued man-
wfacture in several locations, and it con-
tnued pop u.lari.:}f as a music maker, will
take it into the next century.
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