GB2010039B - 1 SPECI FI CATI ON o i ng M
ci rcui ttq the i nput of said second power anp- lifier in such nargbezrﬁgagsﬁany 1.
conmponent_of the out- Anplifier eircuit arrangenent :
Si gn\aJ/ of said first si gnal conbi ni ng circuit derived fromthe out put of o

said first SREGEICATION i fier 5 The invention rmamgmhelnmant#lthmmmp-

70 willky after assage through said second powlferis r‘l‘t"“m"""“’f“‘“"t'

i fier odr i Aaplifiacsi p opposi te sense tgg:f'ﬁ m Aid ﬁ‘% ld fng circuit

lfier '
descri beg i hy g,ap&g ;ml ch the i “::E,,ﬂﬂ
out put Elcgeci;,;,:‘el’i E@""%‘gﬁﬁgﬂ@“ aal berg va?“s}mm&cgn ogiosm It &
power anpl i fmsmdiﬁbmscrbhﬁnheadok “BPaakioex, Ei ndhnuma&%iponpindaﬂnpbﬁauoftheomput
conpri sesflwmnumm&buapdmwwmﬁddne out put wnammmm;mgmdrmmm

andsecond aﬁPpFMFWWME‘%H@% ar ea""""?'&"'t!@)mﬂ?ﬁ PE‘i°F secondsignal.
the. |nput i i t e o a751 lmrl cmaner mWhe’-
first anplllier pre CO”DO £.| -d@ém d @ﬁw
i s conpareq 0 si gng ramp-

" ing b ;
conbi ni ng cmaewdr ﬁhﬁbﬁsﬂlﬂhﬁhﬁhskiﬁpﬁﬁﬂ&ﬂbng ci rmwm atermasaaomg:ugmsm
f rom t he ‘15 sepond amplifispelenent dnthis applifier thatwe- ataoeuudtﬁet.dmmetﬁ%lmbsm nsetothat'
signal ‘is" aqmmammmwwmlvmam-mer pM\!‘i’g insm '
power 15 s i > e enes "ﬁF%" anpl F'F'P"é "9 pac 'f""’""”“"""d

amplifier, Ll e sens@mﬂtﬂ%hﬁﬁg@h a§;:-

have sub%%_ n el gg,r by ake ,,quhnomm Chest RagesSSpONdI Ng conponent

t he, out put’ .bamsﬂddmwefudﬁmiﬁémm el enent tHedverili disterticitpefentageieylbe Of . -
t he second mpentand i vedmmredavithdiwdnpiubsigriabind C Oredudefl,pqssibly even to a value which i hardly,
anpf i er f or tqeepamer. 3t ‘émmfwml n co Sble. Rpvided thateaipeyer amplifier can

anplifier °“l"ﬂ‘§ fj P‘fff"i‘ "ﬂpéﬁ\% -
ment, su : t- ﬁ&':z iﬁ’ﬁg:y ":::;::"hgm-:
att enuat or P Bfthe advant a&e&etﬁquﬂ,.m wg i _
factor of aﬂahamﬁmbnmnehﬂ:emgeqdahemwall db&wnmwimmﬁgmmus&m
ment, and: iductdfithe relgtivperasiofthettwo erdifiersieit  si gnarangement canbe sxowrstriqattheartaingement
even to é“v'a;'ﬁe whi ch is hardly. corrpar at or 'H$e°‘!9t§’? se#b&ﬁmmapapﬁnm—

conasti - ' ; Eg‘l“ &VeRach p i Ilfler C %ntwu.lﬂ es a
correction %} i TheolTised ut PUt 4estdinlE ﬁi le,

its output,g ' b rﬁJrS er el gdBmpbanyin ﬁwﬁn ,nwhlch
the povxeras%qa&&m&bam-beueﬁwm&mde chgoove Fiarrqalnsﬁmraﬁmww nk NOWN
"addi ng- whoef reamrmmbunalaoadamtal vel y [Figgie 2dhaws@isecondembmdinaant, age,
principle |'§' 9'\Pe error of thé‘%@ﬁ’?“"‘!ﬁ? ey passi sE’B?‘I&PSfW“'e
power dellva pifelr arr ?FEH: fpii H%::; 3 r"amm
pro- bet @scaw%e omefttof .bis%a il

errors of t l'nﬁfutﬁ nal H&@ﬁgem?nt C #igu %smﬁ gementof .
arrangerrentmﬁﬁsdfwaﬁcstmdseoondpomramphﬁemm Flgure1 - 95 can be nore
sui tabl e fmbmmwmmlowumndnpmmdbﬁavh an ar lmyrr igeraent ptFiguret

oglby a ver ﬁ%’% b '@m;x%'ﬁp‘gtltm d|1 ‘r?t g?"tﬂf :%F&B?@ W"';‘”'m -
Enbodi merfPs ta e Sl L N1A ;‘ﬁﬂ'f”rr
s possi bl eiire "“G%ﬁ's ”'"’.cﬁ';e@é:.a"' ";El’"' sah a,r'lmbﬁcsg'ﬁl Hllass B,
bot h of twoinsitsdd th@ﬁ:pl& tHeDutpt df I 0-' aSrf‘e%m&iE]Hdsb% ﬁﬂ&ﬁﬁWﬁMﬁw—pass

dr awi ngs, wmdﬂmodsm’ihdlﬁeam&lvale,@mmmrsm gnal sflmnTﬂSmemivonugbﬁmut,ee
100 Fi dgigregral thmsamnmnsynﬁwtin su;htnan-of 1t5h¢efmlowhammtlme®mesr e

arrangement e ?“PP‘E’ si ?M'P“dsmﬂ'm ig ingjded

f eedback 10 '°J‘ “]':g’st m “mfsa'df'ig? gure ‘?%TPH“S‘"““ =
construct i tHeYe“t ' Ol?hﬂfrpa\‘ﬂ %dﬁ%ihﬁ'fo%ofd.ﬁmn-

ar r angemegst mﬁfttﬁa@@ﬁép&m\r&nﬂﬁ&@a rdlisignal Ci §2RUtidl arpiitiors 96 GAEH hat @ AGH-hvertiHg input - -
first and seobinghg ciréditheving fisst alidestond irppCi i C cumdwhmlgnfahﬂaﬁmvat‘ngaﬁﬁn 40

power - anpl |¢meec!9dm1bs'emm dﬂuomqtmmt ed t (denpted by @5 sigh). Rrépenpiifier 3 regeives
of .Figure 2°"" "d| hput t@Pﬁl‘ﬁm‘sebﬁmVeﬁnqvam.W@re

h in rtrs F'H t agr-
anrlsf?eYSrwwﬁﬁﬁdmﬁwmgr%ﬁ@ he Bl gjgﬁ"? lcJ)uf2 Suﬁ,aﬁlfg"ff' mg &@;I@IW""' -
The anplif |ﬁi:6iidrp6ﬂértam%ﬁﬁeaﬁﬂﬁ%rtﬁ ly dahéaidc - 1 T febpebtivaiy ba E& SHAYBE of an mnumr' 2

anpl i fi er s bythe cappbaiding cOntrittion GRAERS defiv two amlalsfghﬂborﬁsiﬁﬁ@dihﬁuatmmﬂmz’»facom- o
whi'ch ar e 4f%orathpinputae saissecsind power apoiifier, gnal t 0 pasdtor. Biednvaiting npubfthecomrawwof .
preceded 9§ycoypling frpmithe autnyt of saigifirstsional gprakin v £30ythe padliafyisisfuitdlapsocigied with pawer amp-.

|l oad in the sane sense, a first .The anplifier elements | and 2 are final
power - si gnal conbining circuit havi 'ng first and second stages, which may

each operate in class A or class B. i nputs connected to the input to and

t he out put of ~or even |n class D|n conJ unctlon W|th a | ow pass sald flrst

. o, - o v



GB2010039B : 2 lifier 1 is supplled with a part of the output voltage
signal "and the second termthe distortion. available atthe output terninal
S of the power anp- It is evident that the |ast term becones zero if
lifler | via the attenuator of auxiliary circuit A This %@rr&ga
at t eniat ort akest he formof a potentioneter 8, and This reqwc?% AT rret
I f 5 ttre—conmparator 9 takes the rormof a differential 70 -

[err] a thPSutdiGolGGHTPAT At Gigndl adthesBond tér.the distortian.”
att enuﬁ%ﬁ%ﬂfﬁpggeam ggﬁﬁwﬁﬁdﬁ%ﬁ;ﬂ&b&hﬁﬂg and ﬁgez\minttmttﬂe@mm becomesizergift  of
preanpl i kflepTvid M attédubnf agdliaty cirauit®a®iis ot her . | f this BBy 58 'fﬁ'@ o¥er al | gain

appl yi ngxnmnﬂetsm Q‘hgrmﬂﬂt"?m@ﬁtggﬂ"d 70 “This ’9%"?'[“’"6[? The o
non- i réyethe pemAarFier 11 of ™, B by thesheRibtork Baid
t he abovE’“@ A ql;' mﬁi ';e io% Ci rCUI ts :a%%%:g‘f&&rwg}.swavmm

75 for .t & -.éﬁﬁhrgmo yva|d| .|||ia|2¢y 2'is simlarly supplied
with a pa -. ﬁinempawfthec&-hsardbrauﬁftlon pett sheultl eintecouthatihe dbaye expression
di fferﬂﬂmiﬁhﬁawﬂ latect with pireerempput t 35 rfvmbﬂouwub\r"“@ﬂ?es‘”ﬂ\t"a!'d'& lifjers
(whi ch niner bis sivitaxhcaupp) wmemof utpio o ﬂﬁilagj’tMF‘h

Wower i
auxi | i arw@mm;;fﬂg!’f#@?sme Fﬁf@"‘l‘"i r e substtg er ' Ltialld shballbr foFéxam

cuit B foi 'ﬁf m 4B Jaiilidr GhE thik tofHch each
smal | ei a0 DTl e o tgsrpow.- nimﬁbrhhﬁimmpﬁieator 1 .
t akes ﬁtgd O e .;m\w{pump&mﬁawni and -2 tigirasistance of the Iopd dhishveen! times smalier -

anplifi e{,wtumtonmfvema@pnutaf weanigt - t hehmmtsteamw-l‘re thagshp tptal resis-
sever al Im&remiﬂﬂeotmﬂgmﬂl@b@mtfhet he ndPP"PH(PéF't‘?f o "gﬁ'
t han 't hamméwmmsa H&ﬁ t hesstto herp:& gl Slwayst

appl yi %"%T‘W : T’bﬂ"‘é ' . tht ?ﬁs mﬂ&"bh(ﬁhepulsaresponse .
pot.enti.o Combiiatord; ardthiihputie ngﬂst he mweamremamrmdu&ammot h'
-the pow ) ﬁt’tﬁrﬂ@&na&wy@tm nddtBAge! o @hpfias, is30halie thae ot esdaltathemaximum

The -i nputnpt.mmgaabnd&nmhmtdnm 85 t ot heirout p‘(!teyraﬁpmfme'miﬂ"ﬂ er 1 s
connectgd mammmmmwd"emtanegb c 8P| =ifthegaingo RO " ’ﬂgn :ﬁﬁ
r esponse ope °‘<9F‘Pl'ﬁ?§ E'GH?J&F%?‘UP“Q“"&M the PRIy f axgmid

power am¥ n%ft:icgﬁ{e‘%'&hwﬂqe‘-"f t he"™ [ Qo etidin in e&ﬁer o Rt 0

si gnal . iaf ffotwi enipamtor 3Mip prebinplifer 3, 4, @nund'.iglgamneatpqmrbe ap|

t he gai nss, mfdtme'sw«gmphedmh?hp'éﬁ@faﬁwe the sa %D%m qr e":g
T a

vol t age q&mfﬂﬂp'ﬁﬁdm "I!'?a'fg:resunsmaﬁton fac 'y ":K%

(This yhi'ertaRa'y r9then Q@ahdﬁ-mvemng
necessggyt t;n§ "L" ?}a' dd mraﬂm%l ' ?Oe?:;ﬁ’:?;ﬁﬂﬁnﬁfuuﬁieaﬁfgaﬂhemiemng
drives tnﬁ,,,,tdw ,, acmerhnhﬂtfeel t her orinpatteref. t he .com | oad? in.
push-pul | Aaﬂdofwttacomminhdn anpointSike  per afigpm 2|sw| ame"ﬂgrwa asangement
connect eded fogompdrator Axia Ao d'sqogwateds t owhieh ia pivlants DA Sty :%%& ;u:
fromtHe thef@!i"&h@'am“t%?'aé‘? the 0 ‘f?u?:"g@ ng‘gﬁn 3093 e trap
signal fr ta ont tap ma_g r? er %&dﬁt&ﬁm@uﬂi’hﬁam
be appli g ténﬂbﬁae@i?p' | ednﬁﬁalﬁhﬁdlﬁﬂm&nﬁ&emfoatohemon output

non- mver,@m,nm nfa Qﬁ;f&ﬁ.rator 9 and the tenpinsl 2pvaesistars3p arfd 23 respectivaly,end
anpl i fiagr Theassniting torction signa) pg:nededbmoen f 1 9nthe ned? ﬁ&?""ﬂemetegb'pi"lzéﬂ“‘t 0

the i nputpamtgﬁadsumdfmamph@pm res g
nput  hesel* sples o I at"*ft? b

added to Pk "?r’@m

to the | r?:Ya umn fafes as folfows Thb t hagaratérs Mpake Trfay(bb Conactéd Thewther pay
of ‘thegsg lﬁ%’ﬁ%ﬁ Qlfﬁe&ﬂ:subtracted fromthie 95 aroure\For etamblecthe output si kaen from .

sultln nal forom 35 % o
I&w)ﬂpe% ta hphta %‘opﬁlﬁ&m | aRp! hfié?s@andw the con-

non- 'nvs‘afﬁ. ﬁ’g adl tgiﬁﬁo r&%ajrﬁ&ents Hsenédn&&amhaadohhﬁomanphﬁmpundzﬁnd

pr eanpl T yefik dadassﬁa&nafﬂeaggﬁahe inverting |i mabe preinslifiars 3 and 4beingsimilat tapho se°f
power anpl A ':eéfﬂhresuuinpumtpatlslenaisftakewrmrt of F@%'P@%Eﬂ"!‘ﬂ U "t ° g\:

point 5 |®tp|1t:tegmndﬁﬂlasmnst°a Q'W"PE!’?" ci rcat"g gfeggém‘:; ase
conpar at @’9‘%"5“ N sul g e 1ot ,eﬂ thgf

Fi gure %8 ft.oﬂf ths .ffeaa‘nnst%anfﬁa o
105 povver,, Breli O producmeas.eturszoﬁtdmnummmiaergimmw -

rise to agitfthé ﬁﬂ&t@i‘ghﬂﬁu&mm&tmnetwwmparat@nt 0 Higpre 2 funatidnas curentto-yoltage canyerte
out put Thusartdiweidtmgwkebﬁugecgnal Iifbdatoamppl n dfev mmwewpreacwss benae nu-

hi gh. lifie prdampliier3. | n Fi mrsmthe.
a|p 8| | g(ij'Po qui@aqf m n "{?I g’é‘,'.";sest aﬁ‘? aé eﬁ%lfle 8an &sﬁﬁa m‘&1 and

r
5 d6is
conmon -OU B -P eo[u t%nlmﬂsﬂﬁ‘ ' g (@-Ctypr th?i(/ the same phasesasthoie@ﬁﬁhl&ﬁ e
Vi a resi s SPEBH AFE! 3Bys and Rlirg@rdt digriaig obxdiplifiers i ©d 2

si gnal gyp,dumq,ebystmﬁ ﬂ;presén}i}hi trelistopiad 7 |1so cmmwwwhbeamwedmﬂmnmer@wb_ _'

and parator 9 is subtracted in preamplifier 4 fromthe earth. signal S

applled thereto and the result is applied to ‘The circuit of Figure 2 again

corrprlses com the |nput 13 of arrpllfler 2 The resultl ng 5|gnal at

o o ~ o o o o I Y N 1



GB2 010 039 B 3 12 and 13 respectively are applied t her et o. Figure 4
shows anot her possible construction for , The resistors 20 and 21- have
val ues Whl ch are sev- the anplifier arrangenent of Fi. gure 1 'ﬁs%foeoasa

det ai ). er_aI tinmes smaller than that of the |oad 7. .
arrangenment of figure 4 the anplifiers 1 and Figure 3 shovxs one possible .
const r uct and1@respdetively2are appiiedtbarsiost of a cl asggﬁeemomlanmqagﬁs leeqqsuwosfor

arr angmntﬁemmzeaidﬂ‘WM'ﬁﬂmm' memlwer ’ﬁ
power t r afejun aligr thap 'F'ﬁ"’!"azfo s.a and [;F"rt ' ﬁ 'f |
the sili ' a0 (e ac'For % & °°"s _
are subsfa A Bon ,,qm-,eé{ age |§,BQ| o

1 ,ﬁmaﬁ«ﬁt THef pot en_ﬁmﬁﬁﬁoﬂSThepWMMIlanﬂha -
and 11 eaahennewisBiand 10x0nsist bipgtentiamabtavki ch ar e axﬂ}pa@watndmeamwmmw
whi ch; arewhfchn@adIUMs!wmv iehae f the""PEIRP!’BM"t :

I r R T it A
s, S comndngpover o The

4 are voI

fiers hawawl

consi st s -gletsdffbded mﬁszsﬁmﬁamnaohmul t Sarfdan aleleschaténuaBdLIOOS by .
anpl i fi as 82 Rdveidanticalvalniad, sndtissvalip of resitonih| | 80 mmummn&mpdmwmd“ !"dbvj_ﬁ_._
correcti omumuwmmm%e cog‘?r at or tpsistors42 and 43 respactively. ; o s star =

4 and theaaamsuaamw ' s

32 and- 33. jons pind Sgen yoryalizgd o) o eaa‘F_‘g;' ! m 1(%)?
Lol val ug "%’f?fﬁp‘“ ollopbilbdg?, crim finﬂdﬁm@ﬁz&m

t han t hat- "u,@éésf;ai,or 33. . resistors 4ampiter; daaqnmnmmﬂitymugh'iheoutput" o
at t-enuat i. orithe gaia factoB of tha lisper cpemtierialaneplicia | i zedmmmeasbmammﬁmmDDwximmlv o

t hr ough t Iiersaubish canstityteghepreamplifiess 3 and ke t he t&?)g@d'@ M"W“'P"‘“‘"’m'”f "
power agl@?@?&ﬁﬁﬂﬁﬁﬁ‘?éﬂ"?’%"? f?r 9{9 a L’?&%ﬂm m gainof
appl i ed 1] [

vy f'% ’ %%memh%%rms e ‘f.'fén%:ﬁ'fw at

| east. one .Mhdmaﬁ&ﬁnﬁamwhemr - nm:mbemtainagetedasdmnbedwmmer-
anpl i fier andénnreaspeawalgnt current 1 through t hencetsFiaute 4have thefoliowingresyits; of

the |inéar mtgum!iﬁﬂé ﬂ?nnde'rvawép%t or s 9f éﬁl‘df‘f’"ﬁd'm#"’af‘?ﬁf’l f i er i s . _
appr oxi nmat -; 4 T prea BT

S oo S R N e R
the anpl i fgne((" fre each ‘eac povver anmplifig carry ¢gurrent een - |

080 t16e if it 1851

haoi-acie-at

ApT
kHQi)
eSSt H—€1

when 25 ggnithe finear operational amplifiers may be of the
passest hr ayeTDA2038 (Rhilips), it beinggresumed thatlthew al ues &€
desi gnat eemmmmmunmwmmw t hen dﬂop 20 zel§. &?e é’a?éh 025200TL
The val ue D kg onty and 32  Distort]|dR he8suredBndf on %R | 19

anpl i figp i ' cmf ors31 and 33 are 10011 arrangenent
CONSt I UcCt Gifiedy velyint EbridgeNd 90[ efnihess RSIIBGEL Nohlasmp. and tot. comp. have
once to Fleﬁwnepemvmwmsfseunmng resul ts: . the sarmadanpgy@igivanirbvidusly Tvo distol-
2 can del i vMeasureénts ofhgrmonicandiptermodslatioror t i ontlwfiwﬁemuyenfnt@c*wowltﬂm&dns :

atan i nputdmﬂ-q Y uefdbze'@hwﬂ'—w"wma@l'a i m
fle %?r%d a.l’gj?% oomp.o if @‘

Each of 4ijierst - 'ff&?‘nm t h
4(Phi 1 PS)gamss ﬁ r comparison. In this’
[err] typaskiesectivel)) tok

l.ffag assUNBge éH’dee’U%ﬂMbtbﬁdnb
operate i muhﬁyihamdésﬁmfrﬁﬁ@ﬂﬁﬁﬁyodh&ﬂgﬁjlsﬁra up trsns%&rs mﬁe;nce substantially turned off, the

nat3 15 |-

A

10 25860tion: 1.8 .15 1.0 0.05 Th@%dwnﬁnﬁwsbeeveumwnﬂtmmﬂbyﬁm
| oudspeaker 40 dmm edance of 4 ohms °fA§° -°‘1°f‘f“|‘ § case,
and 2 are e f ct'Pb Micl ™Pn a bridge %’gﬂ'%ﬂ%&%ﬁ" ojitsill
and. [err]-. hay o | I CUI | oge,pPOVEr Of 200 ts 'S dval ]

sanme - meagi ngs ABmRbcRBondisHigS| Y. Two. distor - Neammm,&a&omﬁmlc

and i nt er-noeiod Aonicosp. t | tet éonplir es ar e gi ven for'—eae-h—e-c - .
bei:ng di st-ort:i 08% roduced %such. a push-pul | odt put. anfj¥u= = BBVais b Whea | -

the- effect‘f%W ﬁ g‘lm_ sprtionobtaingd W |  f | e[ AL VaNHg) [OT T Ve, UJ1Ng a .

spect r-urgsa 1" e "? gad 7 is]0.3. volkls aee 15|vobng | .
respecti ve, ps 'gn ‘fovm ng resfuﬂ%kHZ)two_ si-gnalls of . thdg . - -
ures are al §sErONns ﬁLIf t he e tade pay arrrergnt - -
frequency" ﬁawrekﬂidwubsuﬂwmswuacnwps,eat is: zerc B‘fmé npar.son. ||3]4gh| gy

15 kHz  r eshyehbe providion)of the amdliagypirtuite corvmisinhe  anpl i flier e, ien [lerr CE

V ‘and t 1S haptepuiersandsamperetotsur i ng t he neasurenm%

distor- transistors are hence substantially tur

d| stortlon

o —— . oy e -,y

ned off,

I

the 50 tion
105 distortion figures are very high, although the effect har moni ¢

of t he conpensatlon S notlceable even I n



resistor 41 was 135[err] circuit derived from

the output of said first power 5 Figure 5shows a specific construction for

a variant 70 anplifier will, after passage through said second of the Q
arrpllfler of Figure 2,-but in which the power power anplifier, drive the

| oad we4opp05| te sense anplifiers conprise the sane Darli ngt'é‘h2°1°°393 4
h

transy s oA T Wi T THe COor TS pondi g CONponent of The as T hosSe
Int mpl i fi efheQansﬁ%l’s%ruﬁed‘lhtheamphfierofﬁguré)ut puUt sZhél Bsthbirddlg cirdiR td thé ifdut SIRYIE Second
anpl i fi er ogl BrainGad khe @dkt-phrOin WadtibssdE  C ON\pewaiadiplifieds sweb memeBat amytomponent
| oad, and a ccﬂaphqrgsl ﬂOQmemlueem nytos g d se@bmmmﬂe_naeawfrmwmmm

of 0.1 [err] regisy J3%% nost of . 75wlsl,}a nal,, CBRRAVALE
input of sai &Eﬁ@ il ﬁsw@ il B?w:gﬁzx.fﬁp %’I:'%‘;

power anplifi Qinpluﬁhrﬁ*lﬁ brisa the Beere Dia ajtomﬁs.aaeponemthaﬁn ﬂ.chmas&nama esnt.}fme
The gain of emwvnmhmmm\ofﬁnyfeﬁ he out ut si gwalpuf@funalaithhfmewa@n' ferarives the

conbi ni ng pa reslstors and load, and a coupling nd
from the out &&ﬁjﬁmm SR B LR, s
out put of eachur R1=I 220001 Trie gaivdfeith ofRfideAde 1 rowa&mm ighal of said sefbnU&ignaildombining
power anpl i fi erpafstopssckid titismd. i nput of the corres- cur&ﬂda froﬁntbvqutn!mﬁmheondpmr
load in theo o'@i‘?\?’%}é%‘&!‘@“ frora the puiprt ot Agehs | gnal rjé?;?m” FW%E““’“’“W’
det er m ned b 3@! ég%j' Spndr g co ;ﬁﬁtwﬁfﬁmn '
of the corres Gin ﬁsig{,, : Ad  Si gRRhal OF nsaﬁa difidtBfives the load.
anplifier dri \mmtghﬂoﬂtmﬁocuhydcbhﬂargats‘brmf t he asszocmntrueﬂbm geigvhatin Claiov1,

11. 2. An arr mmqmwmmmmem 1, w@e@osﬂmmmqueamhd@m

the ampl'i 11 cf0 D s e e ol mﬁ%t;; ol RS WA
20 ment of Fi Qe 4 ga tid ram i fi mp 'tl'ﬂlﬁ shd 8dcond ¥nal combin-
first and secamdspﬁmmwipwéﬁr@nmwa&amdeﬁ are .mw: oonaledthmebmumafmgutmd

type. (In all qfﬁwmwwis@miasém fthe i f i e%ﬂ@gw ﬂfeflwl'eminth?
(o] a m| cir-

P o P et ek oo ﬁ”‘*ﬁuﬁ w; o e ﬁmr@ Pt &

ar r angenent Id&ﬂuﬁhﬂ%hﬁsﬂfphd%ﬁ he out pautnna-fan mfawaﬁmﬂmdam‘z

Figure 6 the Ilmtmruin of mblufutk‘rlhsrp 20!2 of wihiamgin timsigoat thpw Iiwbllmds;o

respecti vel y3°af H'G'E‘h@“‘g in ifi& we'a - h‘grnp f'rstand _
output 5 90 'd ""f‘ﬁg"f&% d‘“ d si gBRl ﬁmf smd

are applied toofgm,n,g resis- nwthrSstaﬂmeﬁmH&L h sﬂedp&BU he
of the second amwdn Wrmienfamenoﬁeﬂuéﬁmﬂmmt her e ofapgic#tion diah inputeigatosaid inaikt jerminal.

preanplifi er 3%ems Egvhﬁemqnémmewi 20: 100 |4 ma'eﬁ‘tram' ipElaim?, t o
the 3. An arr mpfiter frEgeamentatERR 2, i el aiqg vl n';gzgguv'ed either to
pli-
preanmplifier 4galMygese resistors 20R wherein the—,,,gbg n-ihveRing inb@5 RerB6t whersin the
coupl ed to 30 tHhusnantgksériciduit Srangeniegttampisingbi Ni ng;muﬁeumiﬂmandg&ohmtamﬁmm

and non-inv eﬂtflm gndsmym powef amplifiers Whosesiutputs@re Th H05spinested1p fhP mmmsll aloaq vip first

obtained in a® aﬂp;m"ews' resﬁ‘éﬁr m 'BP"“"'
way at poi nt ﬁ, Sk .{%ﬁd@sﬁﬁﬁaﬁa@ Tl BRl ti Ng It pp.. Tl "‘é"”ﬁf’"‘
connected to td%eadboa:hﬂrna rdih i €r 3 tébnin n&mn&matnemamms.gnau

manner as t o4siespomse toithe applivatioh ofpu Inbutlsmnai ®3gidn s e10tcgmblhles dlrwﬂawoepl @ thereuput bf a first

ver si on of thi 35"8! P‘i‘!’!“é!'l" " "’° '& 1'4 i Ei‘f"fg;q?? %xa"&?"’"t' uea "Id‘sm"ir"ﬁptﬁ?“'
termnal. 35 S ﬂ@d pO\&e:E tofthe nds%naf%&n
arrangenent aseu ms&ﬁfnﬁly}l sed as binﬁhgtci?&lt R63Uplel toRe output of a second

arr angement afwlﬁahgtst ﬁgnal\&hﬁlﬂﬂihd‘mrbd‘lﬁs cBhgyaeted it NS corepanateratie respecti@ligPuB df which are cou-

eitherto 4. tsuc:h manner as to produce an output signal i :n which plesd tc:A :ppt:sn; ::':: tqjmlmed resi Utds

e om arran i any preceding
of said first s%?ﬁr;? E ?‘aﬁ\ rp?o g%mpqafgt wwgl - .Claim, whergin each rg}lq(io mm circuit com-
fiers or to nq Cbrrdsptindihdidd HiriButioh Hlefsd! pﬂsew Pairofre: o resist feachpalr :

circuit arr asgﬁfmﬂtromoﬁpfpum fag ﬂrmbﬁrﬁ)h T, at heofcwpuﬁg thd Filst HpGoftle POWEPbding signal
anpl i fiers ar esechdd fignatrombinidg siweitimdingfsvend anpl i f icemkjnihaireuitders avoraiins corh®en point

connected to tHgEnel 'P"ﬁ\feﬁ'&"ﬁ:: (Pusipendthoott-vi a ﬁgﬂggggﬁgﬁﬁgﬁ dmgs| g@'@-m
load, a si gnalwﬂ.anw{i‘lfi B A R b A teedeeS stcp.,ruﬁmrtﬁécaﬁgsbﬁﬁ.%xo

sai d power CceuipbueRimbrihed 88 folprdauddian Sudplsifnal Bt  aNThs S6E COMMdAPYRT constitiin d:ﬁd dufplt of the
Wi Il drive thewtichai comnqmaasrahdred: derivedifeapi@ee  anplcprfdsgangding sigrel combiniagicisuit hat

out put si gnal SPF’ d payeer f?’@at'ﬁﬂ?abf an in tA'saIé? P“*'E‘qI @%’Ftﬂ"?ﬁ u‘t5Wh;t5'er
duced by Sarc @ L o s DR ol
second i Nput gDdmphifld f {a Bé%ré& ofs!df dabHUd
signal to said 110 conbl ning circuit is coupl ed to the out put of a fi rst
signal input termnal will drive the load in the same conparator the
respective inputs of which are cou- sense, a first signal conbining circuit
having first pled to opposite ends of said first resistor, and and second

i nputs connected to the input to and the wherein the second iriput of the
second si gnal com out put of sal d f| rst power arrpl |f|er respectivel Y,

b o - L - o, T |



resi stor 4 was 135[err].

the output of>.said first power 5 Figure u!llll I“lﬂr“ll“llli“ﬂll | @
5showsaspeci fi cconstructionforavariant 70 d er. passage ~

throughéal d second of the arrpllfler of . Figure 2, but in which GEQQPOKSE. .4__-

tre—toad—Tthe Up}JUbl e Sernse d.llpl I I_FETb ;

Comflset .:f.g.sya e Sh@is: ot L0 t 3k b Amnsm%mwwm
conmponent -, -ﬁuﬂﬁ si‘ﬁ nq.ﬁ@'l? U'Ebie of \hz}wnSI rél:\ sucl"| mannerp lebthponent
si gnal f K, ifierk RI=TR00I0 YW vaRE i thd dtRhusttr! Ves t hefidwutsud sigrinétshiofirées dna@ammmng
conver si Orresisarids s 88580 and | oad, and a coupkircoydérivedirdrinthe outbytiof saisffirst powler -

second 1(5 zmmS,Mvmfwmnmnfgr emt 7Phempleﬂew§ afier passage thiough saki second -

si gnal plifier of g _2tU‘tt §'L"p't & drivethe oz %‘“Fﬂ"'{“ﬁ'?”““_ | ':
anpl i fi er (v dado)= ol h '"B‘lﬂﬁé? arrp %1% ”w
conponent "Ofng Q&&sﬂéioame gawadq B- &mﬁk |

out put 51@1&&%%&8% mieSI5P1 Ni 180 sigasl Sdnfbi riputidfsaid first - =

circuit deaheresistomsinzhe &iimrﬁmmqmwﬁ;ﬂ usfamd-ssecondommphﬂ&he snmhm’aahérthat anycomponent =
attenuati MMmRﬁMt oa-wmmemm ifi epftbnqtputac'!aéof sidi $ec0 lqnhlree!}g"hms

sai d. fi rst 5‘ d%er a ifier,Land 2 18 E“' "‘B‘P°'t“ﬁ of43jd sacond power -
0 ol _@o R g [Py cover
conbi ni ng &hg, Tatgtey: Qsm
the out putﬂﬁhﬁn bﬁgmsmw inaJ resugmaf ndaawaa pnﬂiwm&thofoaa

t he seconcbyplmmhoa huﬁcimddmmnmrshm.l oad. by 2t han ayangenaht dselaines bliama o

conparat or-. Esmsmazaﬂwmmn iifienarrangesc| ai nvderpnﬂelsun!h@"tmlﬂ'empbﬂme o

a variam?® 'B‘P"t?'ff@ ‘%:“n 1ere| r?5tE‘€ r“ﬁ" ppcond poyp
coupl ed t%%& ﬂ:ﬁ% ich ﬁ%lvy . rﬂiﬁ?sﬁon:m &e bm- o
i nput's of ny | 11 ing ikl 418 cpuplod othd BT the st and
t he |nvertdfﬁgurbyﬂﬁmebhfigaighalhhnemﬁdtIlﬁfttiind S € G6LBRY féeni} ok v.andwhereinthe -

r espect i 26qiower aniplifierii andthé signabaritedutpets s de s8or binputsefohe‘fastandueqw‘ianal eombining cir-
the first.t pvamlwdmwmamd-vsleem si gnwmeGmWmewmm@fMe :

non- i nver P EoF s:s'}aﬂ circ the Qutzputs N
Si gn Eg%‘n \: :
in @i ergyl ﬂwz m %H&l

of the firgsp

second -

the signal mohhedmciwhgﬁamg iabu.puh-amaf t he sdeb wslygma rein said
conbi ni ng wedyrat pirit 61 eiiis applindagipé ineditiigdnuoi it - SBowuramalthslamhn;etedwheeead in such

cul ts are ofpepn !WIFM yleeﬁemmnsecond and"ﬂnmeﬂt’dﬂ\@mmﬂb"mmwmtm
t her eof ;g h'@‘ﬂ?’f"FE'F‘ ?f ipi "'“"' bif :qg ' ""'.é? gmipg)-

20:1, i ok AT gl i
2, |nvert|4qg |nput o ea lf'Hese re

_ _ y
signal i nmuaMs m nal i scoupl ed to 30 thus cona&gauaao.ﬁnma{puﬁ oﬂmtg'::t.he
circuit. 96 Anumplifiercicaitmirangamentooewptising | npuMpm&oﬁlmfdstﬁmtseonApdn&bmpmbhen
di f f er endodfirst pagiaetond powerapiplifiers wheseoutputs 4rey 105 eqnoeatedte qtﬂmasofﬂwloadwaﬁrst '

respect|v agAe a.sa" “'éffﬂw 53n f? ot said power -
nggﬁ;@ e
preanplifi thsedorid\input fﬂ’terfirstsngﬁal'

push- pul 4s respohsd IPMa splitation hen inautatgnaward mend aimuneﬁgsauam i©douplBd B the output of a first
amplifler tsli!mali mujee! wiliiried theload in fhetsarse gnal mantheMwlmmfwhEEa@m
oper at i onzensay m#iseqlsorehvdn ithayingfinst | cr s pled D@PPosite ggs efrsP'aﬁ

cl ai med | s 'rﬁ "twermg aqut sAteanpl i %‘?‘"%ﬁ“ c%e e AR sgg:;;'"'
wherein . mﬁ@MP' qqis pb%g ctive inputs of which are cou-
i nverting s\,&}mﬁ aficwhiodl Pr eal said second resistor. -

flers ortcthémmbmmltﬁewgdérmuﬂoa\m aitpabt wher eisn’ A ﬂgenﬁ&aaaﬁhie&inehyprecedmg
circuit arseigfigepaver aropifipris atleass partiallyparicsl- of  t hélain whérein aath siguad cranhiningeaircuit com-
amplifier éwwvéhmmm@tmmwns@eoﬂu reihwer ar}gq P#*ﬂm@ﬂeﬁt‘gat%'s@r@ “01'(?5"

connect e¥f rplifiercs, .
| oad, a i iR 3&’&‘51.,“' éﬁ‘ﬁ# a1 eshd é&&%ﬁ’ m?;%‘fpﬂ “"°'“‘ -
sai d powerpu@g £fes 1rst §imng
will dri vevmdneedoaodgnamopmrnaiglceéuumoﬁaﬁaemse aaﬁhmfomresmsaom maﬁpam, each
t hat out peftin gicly mahner gate produck en outut sipyil inc at | 026 sdidqammmpuihtcsngmhgtheomamdﬂhe R
| nput duc evhigihecy mdbwtior'meremynm miheauier  angsrfesnonding signal combipinggircuityher e}

t he secon ?fE‘EH‘ '1“5"?"%“5“ 9345 respon§e %%FFE’&‘WB "E'JF -
ia|ly cance) ng p el m :f' ior

[ nput sig ui :

first si @%mmm&ua.ﬁgﬂm WpLjof éb&fﬁ 15@@51{3‘%%\%0 mﬁm

respective inputs of which are cou- sense, a first signal conbining CIrCUIt
having first pled to opposite ends of said first resistor, -and and second
i nput sconnected to the inputto and the wherein the second input of the-

second signal -com output of said first power anplifier respectively,



7

the second preanplifier.via an attenuator, and I d comon :
poi nt of thesresistors of the second si gnal rﬂ\m mimmas coupl ed to-

an inverting input of the first preanpllfler nuao'r _ 00393 :
arrangerrer?t as clainmed in-any of Clajns 1 10 to_4, wherein each qn nnal -

(

conkiping circuit com prises a conparator. 8. An arrangement ascl ai med in

G aim7, whepduitavesabhantioliyjagua vanies,whembribe i t ut ed b&«wsﬂmmwmmdu

15- 9. An arw@mmla@fﬂbmmqfﬂw@rsw'ﬂﬂ% whe ”&m%&mmxm.mwmmm_

anpl i fher i smbymmrsl@ds P'a"PPﬁ@H‘P“' ?l onal Ferish et mabeckeingg.  Ap
arrangerrent "EP 'ﬂ?g‘ m ¢ 10 9 when appended to C aim 4,
wher ei n the® T,m g,sfcb‘;pgd@;,,gnal conmbining circuit is con-
nected to thﬁvé,-ﬁ,m.ﬂ,pu@ ftmsmamiwmpf the first signal conbining circuit
whi ch has -t hatenadter. pol arity as the input of the conparator of the second -

si gnal conbi. NiZn Ancarrengementas glaimel inaneofiClaimae 1 | nput of the sec- 25 ond signal
combi ni ng @W@'%%ﬁmm“&? Heuli$e™ei n t he out puts of the first and :
second si gnaP"’E% eﬁ% r&g in ae,\mgonnect ed to inputs of the.second and
first prearrp thﬁget he sane polarity as one . :
anot her . ,arrangerrent ascl a| med in any of Clains 7 to 9 when
appended tquIsalméBr,angHﬁ&h&snlahhdlmsond I nput of .the fi rst si gnal

conbi ni ng ci wbmhemdﬂbmﬂﬂlwﬂ@afw%Mt of ‘the conparator of the first.
si gnal conbi HF‘M’WM‘ r1 Iar| tc}/i wherein the 35 second. input of

t he second s nect ed to the input of the '
conpar at or 29 ﬂéﬁ? 2 gsru,,ng drcuit -of the opposite polarity,
whetei'n the tonga rﬁdr@ﬂaéﬁ;etom bining circuit is connected to
an input of Sighdl cantisikingcirédit wiichhapihe Sanerpolatiiych has sai d ‘one polarity, and
whesr ei n the esthp mmm:amm Is'ﬂednbl ning circuit is connected to
an |nput of mﬁnw pigpittg ﬁ!‘?'f' 'h has sai d opposite pol arity.. 12.
An arrangerf@ %i%“"? 45 1 to 4 or7 to 11 including
first and se ' gm§ paths fromthe output of the .
first power ama dmb@a& meﬁ igh of the first' signal conbining
cicuit and fnmmmwmadnehﬁmaecond power anplifier to the second.

i nput of t 80 50. SAcmacigesie hlﬂmﬁimmvﬁg:'&'ﬂ‘# cuit respectively. 13. An
ar rangenent ammapm EF'L?J‘?F each attenuator consists of a

pot ent i omet erend iR nCI aim 12or O aim 13, wherein

t heatt enuati u,%}lo ﬁgx;,gg}aaa,grs are substantially equal. 15.
An arrange’rggry,eoa&m aﬂm sheoridl sigad chmhbiningitirgt Cl ai m wherein the gain factors
aof the pomerus@nidmdw‘tmnpnmouipamanoﬁﬂwly equal.. 16. An arrangenent as

clainmed in Gsmond!!ﬁ'mw'@m eemomecl ai m 14, wherein each attenuation.
fac- tor is IPe%'QWt‘mfFP' 'P‘r"i‘%r circuit arrangenent substan-
tially as d&pm BFYany of Figures 1 to 6 of the

draw ngs. wherem the output ofthe soeond sngnal oombmmg
circuit is connected to an input of said first preamp-
tifier which has said opposite polarity.
_ 12. An arrangement as claimed in any of CIalms
. " 45 1t0 4 or 7 to 11, including first and second
& . attenuators in the signal paths from the outpl_.nt of the
" first power amplifier to the second input of the first’
signal combining circuit and from the output of the
> - sacond power amplifier to the second input of the
' - 80 second signal combining circuit respectively.
13. An arrangement as claimed in Claim 12,
wherein each attenuator consists of a potentnometer
14. An arrangement as claimed in Claim 12 or
Claim 13, wherein the-attenuation factors of said

55 atmnuators are substantiatly equal.

' 15. -An arrangement as claimed in any preceding
clalm, wherein the gain factors a of the power ampli-
fiers are substantially equal. _

. 16. Anarrangement as claimed in Claim 15when
- 60 appended to Claim 14, wherein each attenuation fac-
“tor is less than-2/a, .
. 17. Anamplifier circuit arrangement substan-
tially as described herein with reference to any. of
-Figures 1 to 6 of the drawings.-
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