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1986 JTM45 Relssue Wiring
Standard Marshall Color Scheme
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This s the firsl Slage cathode resistor and cathode bypass capacitor (K for mfc%mdm The first stage & defined by
e V1. The ’tw@ triodes In V1 (V1A and V1B) are used for the 1st stage of the Normal and Treble channels
raspactively.

5 @ big part of the difference in tone between the early amps like the JTMAS and the later lead amps such as
> model 1987 h@cmiy BNDS zams later m% amps used the shared cathode circuil & single resistor and

bypass cap shared by both sections of the first pre-amp tube. The plexi lead amps and later amps used wo

seperate resistor/capacior combin f,zmz 8 i{; give the two channels more divergent tonalities,

I the shared cathode arrangement, current fmm both channel stages is flowing through the one Rk, so it s
theorelically blasing each channel as i il has a single Rk of twice the value (connect these in parallel and you
have the shared resistor vﬁl ue) 8o 820 oh ms shared is ke 1640 ohm Rk on Chl or Chil separately, when the

cathodes becarme split, CHIE got more gain in the first stage from the deal than before, even with the same
nominal value of 820 ohms.

The cathode resistors are there to bias the preamp tubes. Going from 820 o 1K or 2.7k will decrease the gain
and give a cleaner sound. Going much smaller than 600 or so ohms definately moves this stage info the non-

http://marshall.redpt.com/clay/marshall_circuits_101.html 11/16/2004



Marshall Circuits 101 Page 6 of 11

near ‘fm‘“}f z;m‘ c;'%ar e yfm @1? “: « E pp The wimd@ resistor works in conjuntio wvamf 18D %«m* resisior to
“{w . SOl i one direction or the > other, you'l \gs%% asymmetrical clipolig
&% cmf“u f“é@ o‘f’ the £ wave ;mm ol ;}w before %hc; er (more THE - not neccessarily gain). This is not rme:,wa;:“;ariy &
Mow, add a C?’ag’)e: citor, and you m,i' even more gain, A small capacior ke Mas wh@ g € 8@ boosts
s BoeT mic et by oh h@ pw ,5~\~ \f@ci effect of thi s eapis w%v@ increased with larger Rk values. A 2BuF cap will
boost all fre ange. The 330 or 350uF in Marshalls is averkill, boosting all fre \;’ww 2% dOwr
chan s€”‘§ cathode cap on the 820K resistor Is 320uf o %m 50 and 280 on the
y, that this doesn't make any aporeciable dif @mrzzz@,

b+

T sw%w 38O E;szw« alread

- thing fo consider is thal gainfvolcing changes to the early stages of the an np will be propaged to \’& ¢
"'{3% ied by ‘ah< fater stages. It's belter to add gain throughout the amp and not all in one stage. This is the

tachinique used in higher gain amps (4 and 5 gain stages).

rshalls 68uF boosts highs and mids. A 250F cap will boost all frequencies in the guitar

Using a 0.022uF (22n) coupling cap instead of the 0.0022uF (2n2) is a popular mod for more beefin Marshall
Lead and SuperLead amps on the treble ammf\% fhe 0.022uF e:*‘m,;x%mg cap forms 1st order high- paﬁ‘f fter with

& cutoeff frequency of | 72hz. The 0. 0022uf coupling cap forms a 1st order high-pass filter with a cutoff frequency of
720 hz {drops Sdb/octave below this freq).

vitoh from 220 to 2n2 coupli ng cap & it (‘h L HF to 02 coupling at the PL V1 cathode caps, and other
ges make the post 68 Lead amps thinner and bri ghter at any volume.

i

Thiz C&mc‘mr in parallel with the mixer resistor for the bright z_; hannel forms & "short cireull” at high frequencias
and lets the highs come through the mixer with less dB 5()‘““‘ the original Fender Bassman ciroull used no byopass
cap here, Changing the value of this cap, or removing it aliogether can give a wide range of tonal options. The
AT0I500pE bypass cap gives an approximate corner frequency of 720 Hz for the 1st order low pass filter creat

-

e s also some {oss of

z{IOszS” two 470K resistors form a resistive mixer in which Channel's [ and Il are joi wd T
i the mixer, and in fact the original Bassmarn BFG-A circuit used 270K resl istors in this posttion. %@( a *“?i(;?’i

gain %30@%: yazu can use values fw{} than 470K here. To mainiain :3 consistant onali i\,f, if you f,mﬂg’}& this resisior

vaiug you will need to "scale" the bypass cap (1.e. have the cut-off frequency for the low-pass filter remain LET
sEne),

Marshail ¢ ‘1;%@{3@{:! from 270K to 470k resis {(}fi} i mid ‘66 (sven though 270K's did creap in after that date
occassionally). The presence of 470K mixer resistors will date the amp to (";”3?') stmid '66 {you can't really draw
conciusive damg info from the presence of m@ 270K's). The exception is thal 4 channel PA heads normally came
with 470K mixer resistors,

s Is @ "classic” plexi mod that sounds nice and thick. In most plexi amps and metaifaces sp thru around '72
£%

hmm I$ @ .G0uF capaciior bypassing (parall M}Ha% rasision '“?aa, ?xf?’ amps (post '73) didn't have this cap. This

boosts the gain of the stage and gives a mid-high boost which can thicken up leads nicely. You can inste %% this
capachior with & switch to bring it in and out of the cirouit,

w8
;i

Ay 772 50 walter (above) didn't have this cap either. My 72 50w has a 100k NFR resistor attached 1o the 4 ohm

http://marshall.redpt.com/clay/marshall circuits_101.html 11/16/2004



Marshall Circuits 101 Page 7 of 11

ss work well {sounds mushy) with the 88uF cap, so thal's

amnpr gain), thatl configuration do

3

y cap s not there,

Tyt

‘he slope resistor s part of the im;sﬁ: net x&om %i onirols how ihe one conliols work, Also, the 33k slope resisior
1 ihese amps has & bodpf ce Bk and 280pf. The ¢ ‘3& value (as opposed o 58k
@t

mw 5 use b
has more gain in bass & mids o resonant frecquencies for the bass and mid tone controls
shighily higher, You can even goto 3 14 fua ma

ass and mid gain (and the e:)xfamli reguency response fatlen

e

s, the two bigger ones and the one square ong (ben “z%h mf’* Slope Resislor) determing how
”: controls \sz» One difference een a Super Lead fand a bass head are the
naciions (and the Slops Resistor which works with the u}

¥

Druncan Monro's Tone Stack Caleulator FMYV Tonestack

Are another component which gels modified e:> ; daced a lol. The Lead amps used a 0.02uF here, whers the
s amps and JTMAE used a 01uF, The 0.1uF allows more bass fo flow thru. These caps are locatad between
¢ phase inverter and the power (ube g,:sriof&s.

22 o G.QOT’«Z%H? n2} u::s@pémg cap at Chi - 1o 0.0220F coupling at the PL V1

mm s ke e post 88 Lead amps thin zsc {j brighter &l any volume,

oad channel very bright at lower volume levels. As you Wi up the conbrol the
) i%v about halfway up the ne does thicken up a ol You can remove thi wcap of %mr‘zzgw ulil's
value 1o lessen the effect Also this cap s responsable for z%w vohirne jump when you first open the volume knob,

fhe 4 bright cap on the Chl volume pot replaced the 100pF bright cap in late '67 (before the other major
changes i ”ﬁ 683,

N ga?w o feedback is an oul of phase signal fed back into (o the amp © cancal out certain frequencies, designed
o bring the amp oul front more in the mix. The negative feedback circull consists of the presence conlrol
p{}%wh smeter, feedback resistor and where the feadback resisior is connected. The negative feedback affects not
only gga and woquu ney "stmr‘asm but also dampening, a lot of onal variation can be achieved, si miy ;,}y

n

aﬁ}e:} nging out the valug of this resistor or by ¢ é}"%(’?mﬂ which output transformer t3p L s connecied to. The output
signal i fad back into the amp before the phese inverter and the presence knob controls the amount s:}? negative
feadback

The negative feedback croull was changed over the years by Marshall, from & large amount of negative
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feedback, 1o less and less, over the years, Also the changes were not constant, but actually varied wildly at times.

fes used 27 and 16 ohims. Pre ‘87 the 27k and 16 ohmy combination was prel
cap across e 27K resistor {this wo

The entive JTM ser
> are several rare coourances of a small valwm bypass

i have less overall gain). | believe this was mzmz Fo the 47k and 8 ohim satup for Le czn &mp only,
Jrca late 67, even ;hms;h ware was still lols of variatior ¢ from the factory. "i"‘hw KNI lead vwas nommally connecled
o4 é‘ S-ohwn tap in SLoamps, o iha, speaker jacks in B;fzs;s; and PA I late 6827 Q some (‘?f %ii 8 Sug}@rmadg had
e NFD cm nected 1o the {ar side of the impedances stor or directly 1o the i
variable), 1(;{}5\ resistor spems (o begin appesaring around ' m, again Lead amps mi;.
retaingd iz & original NFB selup (even though there are exceplions).

= ;ﬁz{ &3

'%‘"V@Eca%%y h Is depends on if you have a 80 watler or 100 waller. 50 Watters have a 47K on the 8-ohm tap and 100
; & the 100K on the 4-ohn 1%9 They are "supposed” fo s-ssi}imd i:%x sarne but it you A/B them you'll hear
%\?GEL&\ Be aware thal there s lots of vami'm in Marshalls as they came from the factory, every now
oWl see a 47K on the 18ohm @:}i} (which s a ol (3‘? feadba m) or & 100K on the 8ohm tap but those were
and few belwean. Marshall used fo experiment a ot in the 80's.

Using 100K will increase the gain and mic
while the higher value gives morse afz«z har
therefore move gain.

s Finally, The lower resistor value gives a bt more smoother sound,
der edge ot t%m expense of smogthness. Larger value means less nib,

On some older Marshalls (like my '69) the negative feedback (purple) wire was connected to the speaker jacks, so
the fwtib«,d varies dependin @ o which speaker mmdaﬂf@ j& selectad. The more negative feadbackr means

gain in the power section; less nfb means more gain. The 18 ohm u}p s gonna have more vollage corming off
of it than 8 and 8 w l% ave more than 4, s0 you can control the overall gain of the amp by choosing which tap yvou
z,,é&;z:x Use 16 for the least gain, 4 for the most. Remember, this is only power amp gain, not ;}fmmgz Alsa, the
9(&;{@1{;“ cantral wi %E ‘§3<Ei & more of a differance when there s more voltage o work with, 8o, if nfb is on the 18
ohm lag, Presence will seemto do more than Fofh lson 8 or 4.

A HHle known fact {and all the George Lynch follows may like this sincs ha preferred the ‘?3 hand wired heads) is
tmi the common JTuF cap on the | Presence potwas a 88Ul cap resulling §; @ very cool "oul” 1o the upper mids
thal was nol as harsh as the (1uF.

With the GG.\ feedh ack resistor, the 0.68ul cap bypassing V2a may be too much. With a 47k feedback resistor,
it's just right though, My '72 has the 100k neﬁdmw resistor and no BHUF cap on vda

the bias splitter resistors, although we call them that for obvious reasons, they're really not just to adjust

magn iiua & of m@ fs i}z biag vaiéaa ’wiae \'»xm"c;i;’ imes heard; they also serve as gtid resistors for the power

aristics and ap g}f’e:sg}r te fu m“\tcm ing of the umpm%& hes, The
; ¢ supply, controls the DO bias vollage of the {npul) grid with

respect o the piéf%?;ﬁé v<>§’gag;;{z\ i.,{;wm" va‘slg,x@s of ?j;’f}i Her resistors give more grind 1o the sound {browner),
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Also the 703 Marshalls saw different bias splilie vz«;é s, 821 100K, 160K amﬁ the common 220K, The smaller
vatues will load down the preamp and roll off the top md Ihe 82K/ aL;iﬁ < was usually used when 8850's came
stock in the amp. A lot of people had the B550s swilched over to BL3d's xmié most ichs didn't change the bias

splitters which resulied in a fite more preamp crunch and a "browner” sound to the top end. The 220Ks are the
vlagsic value for use with EL34's,

is also a popular place o install @ master vol ume circuit. This type of MV is called a PPIV (post phase inverler)
& \f nthe PRIV MV, the phase inverter tbe Is included in the pre-a “ng} distortion. Actually the phase inverier
sound, when driven hard, really thickens up é:h@ amp sound and § is & farge part of what people nommally refer 10 as

DOWaY 1ube distortion (‘fvithmﬁ the power tubes), In other words, the PPIV MV sounds ke 2 cranked amp at lower
volumes (unlike the pre-PH MV used on the 2203/2204 series),
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o

The %m\::o tant thing to rober (and this is W? sre alot of they

vay through 1873 Mars] %i was still hand wiring the 1987-18558 models (aka plexd's) and about half way through
,.i (.;vu {o PO boards. \Nmm they switched over to PC boards “that's™ when they stog gfw
ViZAs calhode. The res uimfwma lack of gain but Marshall claimed the design was not

v io believe thatl hand wiring was the key o mm@; fong, espec m!?v since the hand wire
p). This is not & definative differance, bece use

1y 70's amp would appear withoul this cap. Probably because they ran out of stock,
1 L34 o 8880 wbes in the US,

rayth about hand wirng stemmed from) is that hall
I

yc:zf if hey swiiche
3 the B8uk acro

3¢ 50 peonle

ou rded honm" (and also had more gain due to that

:

m%;y it m,; ihe

i\}f' e

Alihough the "M circull changes induding smaller bins fec rom ca. beginning of 74 are often allvibuted
switch 1o 85508 In o:\pnn models, 've come o bzx jeve zh i thay al least predatad thal, maybe even &ma%a w: v ior
some other reasons, 1 zr* 10/73 BOW I mentioned gbove has the 82Ks splitiers, 08 Presence cap, and s

oiher revised croult details, bul I'm convinoed | came with Hiﬁ & stock, € won't even bias maost 6550s, % ia}m
Ml anywhere, i corresponded wione guy who has a Lead from thig i“m%%ﬁ frame with all the MK schemalic

Sl

clreul changes, but he bought it new in ‘?’é w Australia, whwe Marshall never swilched o 8550s at all.

This wni mmgm from the single BK-in taper pot with a J1uF cap in 74 1o a 22k pot and .68y
veiih 7’§<§ «)(m {same time as the starl of the 8550/MK €§ ?M%l’?(}@} This change was made o
from making a "scratchy” noise, since in the wr’gi nal {; reudt there i some DO across the control,
thete's a tonal differance and prefer the earlier cirouil. it is very easy and cheap 1o by il out

The POB amp has a biag pot standard,

ee that the RI/CK combinat m s been seperaled into two clreults with different values in the mods!
= ol keeps the values o §< older amps (and 1986 amps) while Channel | gels ¢ ?’% paraiisled
with & &wui This leads o a brig %ijx”‘f & "gainier” tone for %h@ lead channel.

Is did not have grid resisic

Maost of older | amm

(f}

§ ﬁ&c? then they used Mullard EL34%s that could handle up

o 80 é’f\f o zi’w plates. Screen grid resistors are yp;r’“ v the 1%4253‘%}‘\5 resi a‘mf‘“ z% at are mounted aoress pins 4 and
& on the oulput ¢ r:wk (5. Pin 6 s not used in the BL34 ;u%;vo it makes a convenient mounting point for the grid
resistors, The screen grid resistors limit cm CUrfen ci?mi Can ?i@W ém the arid, ‘?"{";@y also have a safety function of
burning out when the oulput twbe shorts, Instead of the transformer. So, It they ook bumnt, its best to replace
them.

he 100 wallers a%w:«z;f had there resistors, But the 80 watter ;arg, a different story. 7 %”wy were net on my 72 50w
#TP English model. B uxhey are on my ' 76 b0w US PCB model Thay were am} missing on a frien césx 76 Lead
and Bass combo. Hhink that ,f started using these on the 50 wallers for the most part starting around”
anyone knows more precisely, please emall

Notice that this 72 50w amp did not odginally have grid resistors. 1t does now.
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Wik

When screen grids are less posilive than the plate (normal case), screen dissipation is u\}ualiy minimized: electron
flow s diverted toward the plate. So no dissipation problem unless the screens are misaligned (see below).

Bul in a classic pentode outpul stage, screen gric wl’z@q& are fairly constant, When contraol g;fs”d voltages go
upward and the f; be turns on, the plate vollages swing more xa,q@étw than the screen grid. This [f%)\/%”“ i?&@
SC 'ms"t gricd as the most ;;@ itive slement in the Wwbe. Screen current (and therefors dissipation) goes up, and is

usuaily limited by the \:}m n resisiors. {(Note that this is a dynamic (AC) condition, so screen res Etss‘;m"se: rmzs? be
unbypaszsed to remain effective).
Al lower volu ume levels, even the iransient currents thry the screens are not a huge problem, but this depends on

tube guality of course. Problems arise at higher va%u mes, as you would expect,

But the REAL probl em oceurs when that nasty Marshall impedance selector plug falls out, or if speaker load is
ruch higher than it s supposed to be. Pentodes have a relatively %a;gh "'15:4\;”;"1&? resistance, so the plate has ‘m
struggle a bit to pull down when conneciad fo a 3K to 5K primary. BUT the 3K (orw mswar) orimary spec

counting on the specified oulputl load! With speakers d isconnected, %1@ g:» ima é”y imp. {reflected back from r?w

88 (‘oﬁdmy} goes very high. Resulll no more struggle for the plate %:Q ol very fow, <‘ reans arg then absorbing lots
of current...and with no screen resistors they will eas y bum.

Control grid resistors (also called Swamp Resislors) are used o get id of unwanted oscillations (optional), These
resisions Is;a v showed up on 100 wallers since '88 or '68. I'm not as stre when. | haven't seen these on any 50
wallers yvat. If anvone knows, then e-mall me.

This mod was first posted by Mark Camaron. [t works on on Fenders and Marshalls with great resulls. tadds an
exira knob {output ;L«z{:;xi”@i&c work well for this), Basically, it iz the opposite of fa presence control, &éiﬁw ing you lo
tighten up the i:,xa,.if:) CHwill fry to talic you thru the wiring, Looking at the back of & 1meqg pot, lelt o right,
numbering g) 5 one two and three, Disconnact your purple feedback wire from th mgw&am@ salector and solder
to pin thres, © ot(i@r' a new wire from the feedback resistor (“«J here the purple feedback wire used to be connected)
o pins one and two. Solder a 0047 cap from pin three 10 pins one and wo,
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5‘5?}@6“?% thenks to
Brisn at hitp/iwww marstran. 8k.cor for the schematic.
Wiz Cﬂ of Qzz at Marshall Amp Forum
Plexi Palace Marshall Forum
Rich from Les Paul Forum Amplifiers
wam Forum Amplifiers
> ‘v’ogdou Amp
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