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The cirassis and pou'er supply for the
Super Tiger can also be usccl witli the tlui-
vcrsal Tigcr if no morc than 80 r'atts mouo
or 60 n'atts/channel stereo output is dcsircrl.
ff 1-ou want a lo$,er output polycr, one of thc

low-voltagc transformers lisied in thc sidebar
shoulcl bc usecl. Anil rvith a 4-otrm loac'l ancl a

heavv-tluty pos'er supply (sce Fig. 3) for
cacliL crhanncl, a 125 rvatts nns/channcl stclccr
system can bc built.
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Tltc poucr suppl.r' r.ircuit, is sirrlrlc and
straiglrtforri'arrl. ilol'clcr. tlcircn,iilg orr the
lrtloutrt of pol-t:r' r'ort rtittrt 1'tr,ttt lr,ttr' :tmpli-
lier', yotr .,yill lrrrlc 'io scluli. 1irc 1rlo1rr,r' st-'con-
tlar.t' voltlgc-crrllt'irt Ilr1irrg Iol ttiin.l'(rrlucr

PARTS L!57
AMPI-!FIER

CI.CB -220.1t1; r'itltrtt itrtr
( 2 22rt.pl. r'.;t,,,1r, 1,, ",,,,. i,
C.l,L I 100()-pl.' urltttti t rtr
C5 -C7.Cq-l. I - pl', u ltrtti I rt r( ltt.( l: -tt.i.:,F ,1i.,, .,t1,,r, it,,,
Dl-1.7-uult:t:ncr diole (l\ i7.12 rtr llliP602)
D2,D3-lN:j75] ,tr ItEP Ijti sil.it on tliotle
l" I-5 trntpere sturuJurLl-"\'OT' sLttu.ltlou.- juse
J l-Plrcrn lot'|;
Q I .Q l.Qq - .t'.t p.;.Lt1ht t t,,t n.;i s t,, r
Q,3,Q5-7' runsisr rt r ( IiL. I 10-l I ( ) j
QJ,Q5-Tra.rtsisrrtr (R0.1 10109 )

Q7-Transistor (,\l tttrtrol.tt ll I 1.;02 )
QB-T ransistor ( hl oLo rolu M.l 802 )
Iil,R5.R7 2200-o h nt. )t'uttLtt
R2--20,000 -o ltm, )!- r att
R3-17 00 -o hnt. li.Lu u t t
Ptl- I B "00 0 -o hm, l -u u tt
[] 6- I 0 0 0 - o hm, t/z -zout t
RB 150-ohm, %-u,att
tl9.R I 0 

-,390 
- a ltm, % - tu a t t

R I I -Rl 6- I 00-o hnt, % - ntLtt
R I 7,R 1 8-0.1 -ohm, S'u:att
ll. I 9,1120- I 0 -o hnt, 1 - Lt att
R..! I 

-50-oh 
m po ! ctt t i u m ete r

?J anrl thc currcnt lnting of fusc ltf from
thc table in thc sidcbar.

!['he porvcr snpph' lno11ltts dir.cctly on the
steel clrassis that accommorlates thc ampli6cr
circuits. Point-to-point wiring is tiscd
throughout, but bc c\trcmel],- ceref,ul tlur.ing
'niriitg to rnakc surc diorlc flnd capacitor
pollritics arc corrcr:t.

Sincc tlre ph1-sical la1-out of the Snpcr
Tiger n'as presentc('l prer.iousir', this article
l-ill focus on the constrrction of only the
12rl-r'att mono vclsion \vith porcr sl1pph,.

Linless r-ou purchasc tire stccl ch:rssis nitlr
the complete l<it lrorr tlie sourcc listeil in thc
r\rnplificr Parts List, r-ot rvili have to rna-
cltine vour or.n, nsing ihe photos given in this
articlc to gui(lc J.ou.

After mounting antl soltlcring into place
the componcnts o4 thc circuit boart1, solaler
8" lcngths of f18 nr largcr stranclccl hooh-
np l-ire at hole iocations C ancl D from the
foil side of thc boarcl anal at locations G,
CIND, E, L, F, antl K from the component
sidc. Trvist together 212" lengtlts of blach and
l'lrite ll'ircs. Solcler the black rvire to A antl
the r"'hite rvire to B on Ure component sicle.
Thcn motnt the circuit boarrl in its proper
location on the chassis.

At the opposite end of the chassis, anchor
the pon'cr transfor"mer rvitir $8 hardt'are
and the filter capacitors rvith ff6 harclu'are,
Fastcn the porver supply pdmar]' fuse holcl-
cr and line coril rvith strain relief in their
r1'prtrprirrle lrt,Jcs on ilre rcrr.rpron oli tlrc
chassis. Then bolt dorvn the seconrlary fuse
block ancl the terminal strips associatecl rvith

TECHNICAL SPECIFICATIONS

Output power: Up to 80 watts/channel with
8-ohm load; to 120 watts/channel with
4-ohm load

Distortion: Less than O.5lo trom 20 to 20,000
Hz standard; less than 0.05o/o from 20 to
20,000 Hz with optional low distortion ad.
iustment

Frequency response: 3 dB down at approxi.
mately 1 and 100,000 Hz

Hum and noise: Better than 80 dB below 1
watt rms output

Damping factor: Better than 100 with 8-ohm
load

Sensitivityr 1.5 volts rms input for full output
Stability; Completely stable with any source

impedance; can be used with any load im-
pedance as low as 3 ohms or capacitive
loads to I pF.

AII resistors
l}Va tolerunr:e

fiIisc.-Steel chussis (6" x II"); Wakefield
SenicondtLctor No. NC403C or ThermalLoy
Co. No.61038 heut sinks (2); ttco-Lug un-
grounded terminal block; four-lug term.inul
strip; 22-18-gauge aluminum stock lor U
und L brackets; #lB or larger strantJ,ed,
hookup rcire; fuse holtler; ft6 antl Sl m.u-

s ehine hurdnare; diode clamps (2); solder
\ lugs (2): threclttg terntinaL strips (2);{L trunsistor mounting hurduare; solder; etc,

-, 

;\'ote-The lollouing items are auailabLe lrom
f,, Southrcest Technical Proilucts Corp., 219

- 

iest hnapsout. Jan Antonto- ti ,azio:

- 

(rt'rrL uuur(r i;\o, !t.1D) ror i:.tJ: (om-

- 
llete nmplifier us Iisrcd. hut er(itrdina t hos-

7 sis /No. 175C) tor #30 plus shippiig anrl
insurunce on 3 Ib; complete stereo uersion
nith punched chussis and pouer supply (No.
25-175) lor gB0 plus shipping and insuranr:e
on 17 lb; compLete single-channel uersion
rcith, punch.etl chassis and, pouer supoly
(No. 5-175) lor $60 plus shipping and, in-
surance on 14 lb.

Fig. 1. Circuit of power amplifier is simple
and foolproof in design. Note absence of "weak
link" large-value capacitors. Two such ampli-
fier circuits are required for stereo system.
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Fig. 2. Actual size etching guide is shown at
Ieft. ln component layout and orientation dia-
gram (above), boxes around Q3-Q6 represent
outlines of heat sinks on these transistors.

POWER SUPPLY COMPONENTS
Tl Secondary

Output Fl Voltage DC
Power Current & Current Output
l25W+ 2.6A 62Vct,3A !40V
80W 2.6A 62Vct,3A *40V
40W 1.54 45Vct,2A t28v
20W 1.0A 34Vct, 1.5A t20V
10W 1.0A 24Vct,1A *15V

Fig. 3. Negative dc supply voltage is taken
trom right side of F2. Table lists ratings
of Fl and Tl for desired amplifier output.

POWER SUPPLY
PARTS LIST

C I,C2-4000. pF, S?.aolt electroly tic capacitor
CBl-200" thermostat (No. L200 BB-4, auail-

able lor gS lrom Elmuood Sensors, Inc., 1655
Elmruooil Aoe., Cranston, RI 02907 )

FL-Slorc-blow luse (see table lor rating)
F 2-5 -ampere standaril-N OT slow-bliw-

luse
RECTl-Full"raaae brid,ge rectifier assembly

(Motorola MDA962-S), or substitute lour
S-ampere,200 PIV silicon diodes

+At 4-ohm load; all other pouer ratings rel-
erelrced to g-ohm load, impedanee.

T1-117-uolt prinmry (see table lor secondary
ooltage and current ratings) pouer trans.
lormer

Misc.-Fuse holder; luse block; ae line cord
uith plug; line coril strain reliel ; fi18 or
la.rger strand.ed. hookup uire; S6 and
fiB machine hard.u.are; kuo.lug--11si1h.,
ground,ed.-terminal strips (2) ; fue lue-
center lug grounded-terminal strip; sol-
der; etc,

Note-AIl aboue items aaailable lrom South.
west Technical Products Co. as part ol kits
S-1VS and.25.175 (see Amplifier Parts List).



Fig.4. Power suPP|Y secondary
fuse and bridge rectifier as'
sembly diodes mount on fuse
block and terminal striP. Re-

sistors R17 and R18 connect
output of power suPPlY to Q7
and Q8 in amplifier circuit.

ihe pol-er suppll' (sec Fig. -1). \ol', lcfcr-
ring to Fig. 3, u'ire togcther the port-cr sup-

ph," trroril u,sing f18 or larger strandecl

iroohnp rvire. (Note: Wherc '$18 or larger
rvirc i.-s spccified, clo not substitnte a smallcr

sizc rvire. The circuits to s-hich tltese l'ires
coturcct carry as much as 10 nmpcres rvhen

the amplifier is drir-en to ftll porver' If too

srnall a''rvire size is usecl, pos'cr rrill be sacri-

ficctl antl clamping r'r'ili sulTer.)
Ilcttrning to tiie amp}ificr etiil of the chas-

sis, mount input jrlch J1, tlte spealier fuse

hoi,1cr, ancl the output terminal block on the

front apron. Soltlcr thc l'hitc rvire from hole

B on tire circuit boarcl to the ccnter contact
of .17 arLd the black rvire from hole A to the

otl-rer lug ot J7. ltiolt a four-lug terrninal
strip (onc lug grounclcd) to thc chas-qis.at the

rigtrt of the circuit boarcl ancl in line l'ith the

speaker fusc holdcr.
Close-'n-ind ouc la1-er of f,26 enameletl

rvire along the entire lcngth of the botlv of
Illg (10-ohm, 1-rvatt resisior). Scrape the

ent'ls of t]re wire :rnt1 soitler them to thc Ieacls

of the resistor. Then soltler one leacl of this

L1/R1g assembll' to tlte t:cntcr lug on the

output fusc holclcr ancl comrect the other

Icad to the lug nearcst the fuse ho1t.[er on the

last terminal strip motntetl.
As slron'n iu Fig. 5, connect Ci and' R20

to the terminal strip tcar I'i19/LL Solcler

only the grouud lug that selves as the tie

Fig. 5. Close-wind a single layer of !i22 enamele.d wire along the entire length of

Rlg and solder the wire endiio ihe resistor leads to make the LllR19 assembly.
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Project Evaluation

This is a very impressive basic ampli-
fier for a home"brew project. The sche-
matic diagram of the "Universal Tiger"
is reminiscent of the new Harman-Kardon
"Citation 12," with an operational ampli-
fier input configuration and overall direct'
coupled feedback to maintain the speaker
at dc ground. However, unlike the Citation
12, the Tiger uses complementary sym-
metry output transistors, and opposite
polarities on the other transistors.

ln general, we confirmed Mr. Meyer's
specifications figures. Where he claims a
O.O7oA or less distortion under most op-

Wiren mountinC Q3-Q6 on printed circuit board,
make certain that triangular lead configurations and
heat sink tabs line up with holes in circuit board.

erating conditions, we feel that he is a

trifle optimistic, but he certainly comes
close. At B0 watts, the distortion is typi"
cally less than 0.05olo from 70 to 17,000
Hz, rising to slightly in excess of 0.50/6
at 20 Hz. At half power or less, the dis-
torlion is typically less than O.O2o/o from
20 to 20,000 Hz.

At 1000 Hz, distortion falls from
O)syo at 0.1 watt to a minimum of
O.OO9o/o at 20 watts and rises to 0.1o/o
at 85 watts, which is just below clipping
level. These powers were measured with
an 8-ohm load and a 117-volt line.

lntermodulation distortion was slightly
higher. But at most power levels greater
than one watt, it was less than 0.10/6.
We did not have enough voltage from our
lM analyzer to drive the amplifier to more

iroirrt for both C:i and Ii20. Tcrnpornlill' st't
asi<lc thc clrassis trsscrnblY.

Sprcatl l {ihn of silicone paste on thc brrt-
tom of tlrc r:ase of QZ (lI,I-1502) antl slip
onto lhc prrstcrl sitlc n mica insulator. Splc.td
another film of the paste on one of the hcnt
sinl<s in tlrc irlca ovcl l'hit:h QZ is to bc

rrrorrrrtcd. Tlrcn serrt Q7 on the hcitt sitrli.
I'ush a S4 rnlchilc scrcu'tltrtitrqlr tltc tnotttrl.-
irrg lurlc tabs il tltc case c;f tlrc transistor,
tum ovcr tirc assembly, and slitle onto caclt
s(:rc\y il sitoultlcr fillcr rvtrsltcr. llalte surc tlrrtt
tlre slnulilcrs cngrlg'c thc oversize holcs in tlrc
hcat sink. 'I'lrcn place a soltlcr lug ovcr tltc
screrv nearcst tlrc ctlge of thc hcat sittlt atttl n

tirlec-iug tcrl-rinal strip and a cliotle case
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EOUIVALENT SINE-WAVE POWER OUIPUT

than 40 watts. These figures were mea_
sured with the bias adjust control set as
received with best thermal stability. The
low-level distortion could be reduced sub-
stantially with this control set at its oppo_
site Iimit, where the measured reduction
was from O.O4syo to O.O23yo at one watt
and from O.75yo to O.O47o/" at O.1 watt.
However, it is hardly worth the bother to
play with the bias adjust control, since
we doubt that many people have the test
equipment needed to make the adjust-
ment.

. lnto 4 ohms, the maximum power at
the clipping point was 97 watts; into g
ohms, it was 92 watts; and into 16 ohms,
it was 53 watts. An input of 0.9 volt was
needed for a 1O-watt output (our standard
reference level) and hum and noise were

86 dB below 10 watts-a very low figure.
The frequency response of the Univer_

sal Tiger was +0.2 dB from less than l0
Hz to beyond 20,000 Hz. lt was down 0.3
dB at 5 Hz and 50,000 Hz, and the higher
end was slighily better than claimed,
being down 1.1 dB at 10O,OOO Hz and 3.!jdB at 200,000 Hz. Square wave tests
showed a rise time of about 2.5 micro-
seconds.

clamp ot'er the other screlr,. Fasten the
scroi's r,vith appropriate nuts. Use f4 haril-
n are to bolt CBl in place.

Repeat thc above procednrc for ilrc seconcl
hcat_ sinli ancl Q8 ivith the follorving changes.
Anchor onll' the diode clamp anrl ic,icler'iug
to thc holcl-clolvn scr-clrs for QB. ]Iount _RgJ
on an L bracltet and fasterr the braclict anrl a
thrcc-lng ter-rninal strip to the heat sinh rviilt
f4 hardlr'are and shouliler fiber ryashers.

Slicle Di and D.? into the tliocle crlarnps and
pusir onto thc diocle leads 1,, lengtirs oi plas_
tic tubing. Connect the lcacls to tltc tntgriwrcl_
crl lug's of the terminal strips. Solclei a 10,,_
Icrrrg rvire to tirc lug to rvhich ilrc nttotle lcad,
of D.? is cotrncctccl ancl a 1,, l,irc from lug 3

ln all, the Universal Tiger is one of the
best power amplifiers we have had the
pleasure of testing. Short-circuiting the
orrtput at full p:wer blew only the speaker
fuse, while full power square-wave drive
at lC 1,000 Hz b ew only the power supply
fuse after a ferv moments. But nothin!
seemed to damage the amplifier circui
itself.

ln upper waveform, crossover distortion at base of
Q4 can be seen; lower trace shows undistortecl wave.form (F-1000 Hz at O"25 watts into e_ohm loadj.



THEORY OF CIRCUIT DESIGN

The circuit of thc Univelsal Tigcr is a t:orn.
bination of operationll amplifier. and r.onrlrlc-
Ircntary output techlliques. As sholn in l-ig.
f, transi-qtols Q-l and Q2 for,r a clilTerr:;rtirl
amlrlifier. The inlnt sic-nrl is applied to thc
base o{ Q1. rith negatirt feedback on lht: brse
oI Q2.

Zener diode ,I)/ rnaitrtains a con.slltl)l l)iNS
rollalc orr Q9 .o Ilrrrt llrI crrlrerrl i. cotr-t.rrrl
throrrgh the base-enrittcr cirr:rrit of lhe tr.ln-
-qistor for any sup|ly |otcntial exceeding .1.7

vo1ts, Ilencre. the Q9 circuit {unclions a,. a
const.rnt-clrrlent sollrce {or Q1 tnd Q2. Sint,e
L'2 provides for )00 pcrcent r.rr:gatile {r,r:rlhlr.k
in the circuit. tLe outlrut voltage o{Tst:t is on the
order of a {err. rnillivolts: rrrv ilnl)nlan('e is inl-
medialclv corrected ht the Ql /Q2 dilTererrtial
stage. And the ratio oI 1i7 to R8 detennincs
the amounr o{ olelall ac rrecalive {eedback.
(Note that C2 is thc onlv clentent in the r:ir.
orrit that prevents the aurlilifier fr.oni resltond-
ins down to dc )

From the collector- of Q1" the arnplifiecl sig-
nal gocs to the base of Q3. Normall.v. Q3
rvould be the voltaee ampiifier. that supplies
the larse voltaqe srrins needed to drive the im"
pedancc-nratchinc dlirer/orrtJrrrt circuit. IIer.c,
horvever, it is linriterl in r-oltage gain and"
rr-orking rrith Q4. it pror ide-s some uniqrre
cha racteristics.

In most of the corrrrnon an.rplifier circuits.
the voltage iinrlrlifier load r.esistor is -"plir (as
in Fiu. A ). and a "bootsrrap" caltacitor is cor.r-
nected to tLc outllrt. This carrscs the voltage
across collectol load rcsisror./ir to rtnrain at a
constant valrre so that collector r.trrrent is con-
stant. If a constrl'lt-cul'rcnt cir.r,uit were not
llsed, tho amount of crrrrent ar,ailable to rir.ire
the outpllt circrrit l.oLrlcl drop lo zero a,q the
positile pcaks o{ the rrareform approar:h tLe
peak positive potenlial of the lroler supply.
This irouLl rcsult in a considerablc antorrnt of
distortion on positive peraks that .rr.ould be
difficult or irnpossible to cor.t.ect no nrailer
hol' nnrch desenemtile {eetlltack \ras used.

trn the circuit of the Unir.er--.al Tiger, an ac-
tive current sorrrce i-. rrsecl instead of the nrorc
common ltootstrap slstcm, Thc results arc the
same rvith olte iml)ortant erception. Tbe drirer
is not affected by supply volta{Je variations,
due to the use of r constant load resistance,
and r solution is lirovided for. the crossover
distortion problern becalse the actit,e current
sorrrce srrpplies t cott,stunt oltrfent to QJ at all
tines. The bootsrrap circuit, ohviously, does
not.

Considel rvhat happens if a portion of tht:
output rr.avefolrn is flat, as froln A to B in I'ig.
B, due to an underbiased condition in the orrt-
put stage. During this portion of the r:1'cle,
thele is no inclease in output voltage. and. xs a

r, srrll. tro boot.tnll lclion lty the capacitor.
-\rrrl tlrrlirru lhis tinrc lhe cir.crrit rioos not yn.o-
r irlc lhe rltircr transi-*tor: rrith a col)_qtanl cu1..
r,nt. \\'it]l tirc trr.tir.e cnll.ent sollt.ce. this does
llOt 0i'aill r.

'J']rt: aclir,e cul.relll sorlrcc actuall-y elinrinates
mo.t o{ lhe crossor.er di,ctortion lhlt cau occut.
rlrie to rn undr-.r.biascd condition in thc orrtrrrrl
lilcuit. [,'c rll;r'see rvh-v if l,e consider rvhat a
( onslillt curl.enl -qotrr.ce does. It adiusts the
\'olliise to keep the cur.rent throrrgh t]re circrril
( olrstilnt. Brrt rrhnt hlppens if an rrnderbiased
lolrlitior.r exists in rrhich p5 and 06 arc both
crrt o[T?

-\s the driving loltoge appr.oaclre-s zel.o. tht:
rltile tlrivcr begins to tur.tr o1I. btrt the voltacc
is not )'et sufficient to ciluse the othcr drilerio
corlrhlct. The londing on the curr.ent solrrce be-
rornes far less during this period since no
cllrlcnt can be srrpplied to either dri|er rrhi]e
both are cut of{. Hence, the current sorrrce in-
creases thc r,oltage in an attempt Io mainttitl
a constaltt current thr-ough the arnplifier cir-
t:rrit. And tlre driving voltage juntp-s t,er.l.quick-
11'' fion.r thc cutof{ point of one dr.iler to the
tonduction point of the other driver., rcsulting
in the rninimrrm of ellect on the orrtptrt rrare.
{ornr cltrring the cr.ossor,er per.iod.

In l case like this, the liias on tlte output
stage rrould normally be adiusted so that b;th
oulllltt tlansistots are conducting at a lorr ler.el
lo atoid cLos-sover distortion. Iforr.ever.. if ir is
1'o--ilrle to aroid hai irrg to mrke I e rilierl hi".
adjustnrent, so rnuch the better. WithoLrt mak_
ing this adjrrstrrent, a considcrable problern in
lhermal stability rrill re,qult. As the transistor.,s
tonperature increase-s. the same bias voltase
rrill carrse a con,siclerable increase in collectir
cllrlent, opening the rvay to possible thcr.tnal
nrlla\ray. 'l'he rrse of diodes D2 and, D.l in the
Unit'elsal Tiger. provides automatic acljust-
rnent u-hich l.relps to eliruinate thtl ther.mal
problem.

l'he diocle-* are actually mounled on the ]reat
sinks used for Q7 and QB. Nol,, any tenrl)era.
trrrc clranges in the output tr-ansistors ar.e de-
le|lr',1 [y llre t]iorJe.. ulro-e r.c.i.lrrr,,(.s |ilr.\.
r illr l.rrrIcrllur.e. {s tlre diode ,...i-larrccs
clranqe. -"o do the bias r,oltages to drir.er tran-
sistors Q5 arrd Q6. Hence, i{ QZ and pB begin
lo ol,tstrtp rlrrrornrnily hol. lh" dio,lc- jr:cr.".e
the bias voltage io Q5 and p6 and indirer:tlv
lorrel the ol,rr.rtins temncr.ittllr.e of eZ nd eB.

I'hele are t\\'o types of conrpound 
"or.,r.,""-tions contmoniy enrployed in the outl)ut staces

of llrrrsislor l,ouer arrrl,lifier.. Tlresc rr..l,o*n
in Fig. C. Thc quasiconrplellrerltary circtrits
rvhich use only one polarity of porver transis-
lors have one of each type in their output
stage, The dorrl,rle emitter {ollorrer conrpound
svstem requires trro diode drops to bia-q it on,
rrhile the dorrl.rle comrron emitter compound
requr'rcs only ono diode. This is a s'light ad-



t-
-J_:

vantage since one less diode must be include,l
in the temperature-compensated bias nenr-ork.

, Neither compound has any voltage gain;
both_ requir.e a driving signal voltage srving
equal to the needed output. Since the comrnon
emitter drir-er compound at the right in Fig. C
has 100 percent degenerative feedback, gai,
matching is not requirerl in the output transis.
tors, just as in the double emitter compound
also shorvn,

Corlparison of the trvo circuits as a po.rrer
oltput stage gives the circuit at the right a
slight advantage in lorvest distortion anrl 

-oth.,

arens if the circuit has overall negative fee(l.
back.

While testing a full complementary circuir
using the common emitter compound. it ap_
peared that there l.a,s really no .eason *,1i,.
100 percenl deger, rrlirr feerlba,,k shotrl,l b,.
nccessary or elen dosirable in tlie driler tran-
sistor, With a comlrlementary circuit it is not
nccessary to rely on r double ernittel follorver
for_half o{ the output-ivhich r.equires a sec-
ond half rr.ith rnatching dr.ile r.oltage require-
ments. A cornplemerrtary cir.r:uir allorls the ust:
of lny amorrnt of dcutnerative fer:dback fronr
zelo to 100 perccnt in the drirer portion of
the circuit. A circuit u.ith no degeneration can
provide the maximun amount o{ voltage gain
frorn tro trtrr.i-lors. Ltrt it requires rnrlche,l
gains in the output lransistors.

_Sin, e there i. l'lenry of grin avaihble eJ.e-
*Lcle irr Ilre cirr.uit of tlre Universrl Tigcr.- a
50 l,ercent I"ei1,,,, 1 iil t.iill:relllcnl r,lt. scle,.t,.rl
lor lhe rllirer slrge. Tlris gives I ririrr of lno
irt Ihe outprrt stagc rnd cirorrgh i"cJback ro
mrke I ransisl_or matching,,,rn"a".a" ry.

The gairr oI only trvo might appeario be too.mall. brrt it tlocs nroritle several sub.trntial
bencfit.. Fir"t. the I,erk-lo-l,eck rlrive r.oltrge

rrlilrly_voltage. This simplifies design demands,
Second, it is possible to keep distortion dorvn
to much lolver levels in the driver circuit i{ it
does not have to develop full supply po_"itive
and negative excursions, Additional- tempera.
ture .taLiliry. by rrsing 50 percenl feetlback in
the 6111n',1.tilge" is yet another ath.anlage.

Even rvithout the current drive syster:r, the
circuit of the Universal Tiger rvould hau" i""o
many times more stable than circuits employ-
ing 100 percent degeneration in the driver.
Another bonus is that the output stage is vir-
tutlly failure proof.

If the output of the circuit in Fig C is short
r.ircuited, or too lory an impedance load is con-
nected to it, the driver transistor lvould at-
tcrnpl ;o put enough current through the base_
emitter junction o{ the outpnt stage to br.ing
the voltage u;, ldue to orerall teeaboct etl
lertsl . l'his cnn caLtse the collector 

",,r."rr,ratin. of the dr r.er transi-stor or the hase.
"irritt r.rutirrg of lhe porrcr transistor, or
boilr. to Le exceedr,tl. The sarne tlring crn al.o
happen in the second circrrit, but in"a stightll,
rlillerent manner; thereforc 

"lobo.ot" 
p-t""-

lim,eirc11i1s rnrrsl Le.le.i::ned to prcrenl llris.
I tls sttrratron canl)ol oc,,trr nith a 50 1,e r-eent fecdback arrangernent. The clriver's ernit-

ter resistor lirnits the amoLrnt of cnrrent that
can pass thlorrgh the emitter-collector circrrit
rnd into the base of the output transi,qtor. f.he
base current is limited to a value that cloes noi
allolv collector current in the outplri transistor
to exceed_its rating. Hence, short_proof pro.
tection is built in and rvorks automaticalii,.
. .Silrce the oull,ul transisrors spe,,ifi.,l in i-ig.
,1. 

hare a 30-amper.e rrting. r frrse in Ilre orrtf rit
line lnd cnotlror in the plimnry.ir"uit of ihe
power supply tr.ans{onner will circurni,ent anv
pos-ible drnrrge that might other.s i.e r.esull
lronr overloadirrg. Also. to pr.or irle lhe rns1i.
mum.amount of protection against damage
CBI in Fig.3 is used on one of the outpiri
transistor heat sinks. -@"

excursion need be only hal{ that of rhe peik



of 1i21 io tlrc urtode lug of D2. Then solcler

an 8"-ir.rng, t'18 or larger rr'ire to tlrc soltler
lng ou QZ antl a 3"-long rvirc to the solclcr

lug on Q8.
Lrsc ;pd ltrrtll-are to bolt the lI brackcts to

the chassis. flount the hcat sink assembly on

ri'hich Q7 is rnorurted to the lcft sitlcs of the

brat,keti. Solder the s'ire from holc C on the

cirelLit boartl to tlrc cath,tttle lug of .ll3 on

thc tcnninal strip. Conneet and soltlcr a 6"-
lorg, $18 or laI'ger l'ire bctl'cen I'117 arul
tlrc cnrittcr lcatl of QZ. Thcn soltlcr thc lcail
frour ]rolc F ol thc circuit boarcl to thc basc

lcad of Q7. lioutc the leatl conucctetl to the

soltlcr lug on QZ tntler thc boartl, antl con-

nctt it to tlre lug at thc junctittn of L1/Ii-19
and 1120.

Nol', motrut tlie other heat sink asscrnbly

in pltr:c. Conner:t anil solder the lctrd frorn
tlre sol<ler lug on QB tc: tlte L1/1i19 and' Ii20
jurrction lug. (Thcre shoulcl no'rv be five u-ircs

tonnet'tccl to this lug.) I:ocate tlre leatl from
hole D on the circuit boartl antl remove ?1// of
insulation from the free eurl. Councct antl
soltlcr tlris nirc to lugs 1 an<\ 2 of 1i21.

lloritc an 8"-long, $18 rvire from the emitter
of QB, unr1cr tltc boaril, anrl to -Ii7B. Solder
botlt cotiticctiotrs. Tllen route tlte 10" ivire
{rom the rrtorlc r:ounection lug of JJi turc'ler

the boartl :ttitl t'trtrnect the flce cntl to the

Q8 is mounted with small L

mounts directly below R21'

clthode cotttrection lug for D2. Soltler thc

rrirc {rotn liolc E on thc boartl to the basc

lcatl of Q8.
Finisli the rviring as follows. Soltler a 6"

l.ire betl'een the side lug on thc spcalicr ftlsc
holtlcr antl thc hrg llearest the fuse holtlcr on

the output tcmrinal block, ancl an 8" tvite
fron the glouncl Iug on the recti{ier bridge
tcrmitral slrip to the othcr lug on the tcrminal
btock. Cut trvo t'ircs to 12" lengtlis, strip thc
cnt1s, trvist thcm together, and conncct onc

crrcl of the pair to the lugs on CB7 and the

otltcr cntl to thc lugs on the terminal strip
locatctl bt-'tl-ct'n tlre tlvo fuse holtlcrs in thc
por-er suppl.v. I'intrllv, soltler the frcc cl-Lrls

of the wilcs on the circuit board to the appro-
pri:rte points iu tltc porvcr supply filter sec-

tion.
Inscrt a 5-arnpcle standarcl fusc in both

thc spealicr llusc holtlcr arrcl the pol-cr suppll'
sc.ion(l:try fusc block. For thc rating of thc
primar'1' lir-.c, r'cfcr to the table in tltc pol'er
stlrplr- sitlcliar for the particular outpnt
porvcr' -*clcctccl.

Adjustment and Use. If the Unir-crsal
Tigcr is to bc usctl rvith an-v but the r-cr'1' bcst

spcnkci' st-stcttt, tlte <:ircuit can be as-tcmblctl

n-itli,,nt tlistortiou control 1i21. (It tltis cvcnt,
sirnply col)ncct thc l'ire from hole D ort thc



circuit b^oarr.l dircctil, to ilrc Ing to rvhich the
anorle of D2 is connectecl.) HJli-ever, iuith a
fi rst-.1q!g spcaker s;.slcm rvlrcrc ilrcre is a
lros.rbrlrtl ol' notieing lhc diffcrcncc betrrcen07/o-and 0.01/6 distortion, R27 shoui,l bc
aildecl as shon'n.

Control l?p7 ailorvs adjustmcnt of thc biasto eliminate crossovcr distori ion 
"onrnlclelr:llln"Tlt stabitiiv rvilt nor bc quiit, 

"- *ooi.but u'irh a sound, s;.slem ilrcrc ii lif r In ,ling;;ol or-crlteal tng srncc fcrv pcoplc rr-orrlrl opcr_
ate the amplificr continuousll,-at its full riterl
polver.

.To sct l2J, adjust tlrc potcnliometcr for
mrnrmum rcsistance rnd ilre amplificr for
approximately a 1-rvatt output into a loaci,
Obscrve the rvavcform at ttrc base 

"f 0t;;an oscilloscopc. fncrcase ilrc rcsistanle oiF2-l until thc lr,avcform is clistortiori irc-c.
Check the idlc current of the amplifi".;-n
shoulcl be approximately b0 -A. tl.r, .cai
the adjustment.

, Thc Unir.crsal f igor slroultl gir.c .r.crrs of
l rouble_-1-roc opcral ion il it is properlr. as_
sembled. rt is doubrfui that ;y il;;"r;;-
ments in amplifier design during tirc ,rert feiv

f.o_1 qrop"l. .operation, sensing element of thermalctrcutt breaker CBI must contact e7,s heat sink.

years rvill proclucc an improvcment in souncl
qlalitv_.n'hcn comparecl l-ittr this u-pfin"".
With clistoriion lcvcls as lorv 

". tfr"i, 
-"r. 'i

llrc l-ni.vcrsal Tigcr. spcnke., 
""rir;agn, ,nJ

tuncr rlistr)rriorr rr.ill lrrr.c 1o bc l.c.lrrcid br. afactor of at lcast tcn to make th; ,-plih.;
distortion a significant contributor t, ;;.;;ll
distortion.

l[ 1'ou dcci,le to brrilci anv o{ ilre lrig]r_
porvcr lcrsions of flrc Urrivcisal Tiscr. ?"_
mcmbcr tlrnt mor, sponkcr s'sicms o;";ri;"t.t't 

t), ttl,- pon ol Irn.,,1lirrg nbiliiy. Tlris mcrnsthat in nost cascs yoo lrurrc i" ,li.tj"-ifr"pcfllt 1r'r 'cr br' 1u.o 1o dctonninc l.,,,,*f ,ir- ii,.
arnorrnl r,f rms lrou cr i Ire sperkcr 

"a"n 
iot"._atc rvithout tlamagc. Othcr than this, tlrerc

are no precautions that har-e to bc takcn. _ffJ_

IOOKT
.\' o t c-r h e I o t to r i n s i li ^,Titriiiiii7ffo, u

li i : !,::, T e c h n-i r a t p,,iai i,,- 
"d_: 
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1 
t so d y. s o n rt n tiii i". i i' "i's 2't 6',,.i,r:.,,,i, br,:.r,:l iNo... tZSA) tii Si.iS;"i"i'.

l,tete.atnpnl\er as listed. but erclrtdine chas-
i1' ,:,11: t/bL) lor SJO phts shippiis ondrns.rtrnnce,on,,J.lb : eontpletc steie's ;p7s1sn
:,., I J,.u,, i h 

" ! ̂ : lassrs and po r e r s u p pl y 1 l,/ s..(\-t::)),lur 580 IItts shiltl,ing ond insiranc"
on,.,t / tD: roml,l?te single-rhannel uersioit.t11h 2tt.y;hed rhassis und po,r", -iuiili
(.\o..\-t7S) lor 560 ptus shippiig;;;-j';_
surunce on i4 lb.

-

-.'4%ffii:t::ii:t!

IlL:.r^^.:o""i,gis Cl and C2 in power suppty mountbetween a mptif ier assem bty 
"; 
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