Errata

Title & Document Type: 6236A and 6237A Triple Output Power Supply Operating
and Service Manual

Manual Part Number: 5950-1737
Revision Date: February 1976

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available

product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies

www.valuetronics.com
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~ed whei thy instrumpnt is rerbived and betore it fs conncte
. od th anyopd cquipmem. "Piacesd to e mbre detalfed
- procedurps Imglnhing in qungruph 66,4 any. dif licult\ns

l’lgum 3 1. Cuntrols nnd lmﬂcutprt

TURN ON CHI'.'CKOUT PROCEDURE}

Tlm rnlluwing kwm duscrlhe lhu usn ol the- Mdﬂl
6236A or 62374 front panu); controls and indicjmrs lllu;»
 trated Jn Figore 3.3 aps d serye-as o briel check oy 1hie supt
J’eml\nnal., Thls checkout pmcudﬁré ar the more
imrlormducu inst of Parspraph 56 slmutd ha iqllnv‘

LU skevion it o
qm:mxrms ms’mucno 5
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i, Gonpnet IImp éord ﬂ; powm m;m.u nml turn. LINL
pwm:h @ o1’ uNr: ON nuuunmi @ wil umu.

! i

LI

n |nnd mmmnmd \rmv H}V VOLT AGE cummi @ nvm -
}Ls range and rhuck lllnl, Iha \mllmmur mkpmulu to) mu mu’t’
lmt suuinu nnd Ilm qmnmlur lmﬂcams mr, G o

1-r- ._'

e \n. Bul llm di’i\! VULTAGE coutml for a 6 volf ity
Indicat[nu nd shnrl 1he LGV oqlnul lunnllml in COM
{cmumon) lurminnl with an Insulated tast Inid.. Th -
ammuter should indjeate a'short: eireult ouipl curant of |
nmnbxlmnlulv 1.0A (1.1ATn the 62370), Remove thy
shor’l frnm thu nutput lmminnls. j.'-‘ L

-y oo
L v L . . b b

«l Sut thn. METL‘.R swiloh ti 1Im i.:flV |mﬁmun -l

st

withi no. load cohnoctad, vary £20V VOLTAGE toniol O

~ovar its range and check Ihat Ahe voltmetr -espoimds lu llw

ll B
’ . Gy v,

oot
AR RN

by Sut METEH bwitch @ 1 llm mV pos'iljun mul wnh e ." .

" Sel lhu .t DV VOLTAGt cunlml lm i 20 volt mmer ¥

-Iqtiiculiun nnd short the. +20V outpul tumrn,ql to the com-

mon turmlnu! with an insu!nleﬁustlund Tha hlrfn'lu e
sl;ould m(,iin:ulu a short-cirilt dulpist curreny ol 0.56A
"£6%, Rumovu the slmri lrum the output wiminals, * .

. ' A, ] ‘
P s Hérmul su-ps (d) and (u}, bup subsihuu |hu 20V

'
a'\h .

rmslt.ioh of the METER switeh nnd the, —-20\! numu: oy 4

o an encounmmd - . e, minal “”“ i, v, R
. ] ‘ -t . u _— . J {'. Ay J h . . ,“-: s : i N ',
‘ R Ly : LR Ty oo
e e | vahy w by AT LT : .
Yoo ——--CAUTION . ' LS TN THAND Al e .
" ] ._ ' L " ';.-,."I L2 T 1] .
, . o . F . .
Bc!om applying power to me mppfy, mnim cerrafn '/-'—240—;
that its line voltage selector switch IS3) s set for .~ = ; f_m""] .
the lina voltage to he vsed, This switch is, mounred . ' ;
_on the clrcult bpard behind the voltmeteér and fs-
. visible through the perforationsin the top cover. + o O - - t"‘“"
L The poslrinn; of the two whita nmrks on-the awitch,” £ _ ' mmm )
" Indicate tha switch Setting (e Figird'3.2). If the ,' ' N m__l o
switcl sutting does not correspond to thi jntanded- . T e g e S
. power source, proceed, to Paragm;m 34 be{om . , : e
'_applyfngpnmr. oy % e - —~——
. g DR A A hgumaz Line Voltago Selactor (Sot for 120 Vac)
Ty " NOTE - L 5 ! *33 1 Witis briat Lhm.kuul frue ncdore or Tatee s of 1he’
: A v supply reveals a pussnhln. imalfumt:sgn, sim Sechion V ol the
For [hg Madw (,‘2374,,";1;;;[;";3 4’!8\/ Y manual for dulmldi h'f.l troubleshooting, .md adjustirng
- for iGWn the faﬂowfng .ﬂr.'ps v procedures. . "
vt . 4 . . ..____-" v . -
' , .‘. RO . 3TT - "
‘0 {"i . l. N ' ‘
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o ‘,_,-‘_ REH ‘rnu;nvun tha supply Irain un\:liuu valmuu option " *
BT .simliw: i lnlluwlnu thran stops ip necissary:

L LA annucurlum that. the line cord is diseon.

- nm.lml Imm ] suumrul powur, mmnvu U 1 colbar from |

, o 2. Chm.k um mmm nl th imlnndd fuse ‘nd mplm.u'
s \ il W”l‘ um eolet valug, it negssary, . For Omlnanlﬂo o

SR ) 0, usu.mmnml linm cmmnnu amp lusu (HP l’ah No:
Y L r Ly ,,’l 19 0002]1 ior Options 220 or 240, usta narmalting -
S .{‘, O, I mhb fusu (Hl’ i’ml tyo. 2110 009)). I" B
e {'* '_' 3, Mark (hn insuumunt t.lumly wilh a lnu ur Hqbnt
K ' f uu‘lu ating tlm t.uum.l linc unltahu ta Im usud .

"" L2
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| { . 36 .OPEHATlON T
‘e ) ST
oL ','.l 7. Tlns nowy sum:lv t:nn bu upumwd Ii\divldunllv or
‘ _ i paallel with anather supply (st Pay agraph'3-17).
N “auiput lerminals are isolated from ground, The £20V and-
. Coa- HEV or R1BV oulputs use o single. comnon output terminal,
. ST This commoh (COM) teemingl-or any one of the o\héy aumul
ferminals. may bae grounded to ihe Lhnssis atthe frant uanu!‘
« ground lummal { In'l'iguru 3 1), or.all nutputs may be.
Apit llo.mug Loads can b onpected. supnrnwlv hutwesn”
-eakh of the 000 20V output terminais and’ he’COM lur- e
. ' mnml'gn batwedh the -20V- nnd tlw +20V mrmfnnls lor n
oo ;' 019 40\! Jutpur, v

. ‘48 - QVnrlonddl’rntectioh Circuits: .
f\n’“ ) ._' - LI o ' 11}
YL Yt 39 0 £20, ollCurmnt Limit. *The +20Vang * =20V ,/
A e uumuls i individuajly promclnd nfjainst overload or shml

o © circuit damaun by sefiaratg curpent {imit cirkuits which are
' adjusted.at 1ha factm’v 1 limit the.output current to 0.66A
16%. {This is 1.10% ul the rated maximum outhut of 0.6A.), -

P : +20V output and B26. lorlhn ~20V putput. (Seu Pnragmph
: ? 547 tor eurrent lipit calibration instructions.} No dateris
“oration of supply nurformaune’occurs il the output currgnt
temains helow the current limk setting, I o single load s
. connieted betwaen the +20V and ~20V ouulu(s, the clrcult
‘ siet lor the lesser zurrent lmm will limi| the oulput.

-
e
Ch
.

" e 3107 46V Current Foldhack (Modet 6236A). The over.
‘ tood anel shart: chguit pmmclmn gircult far the +6V nulpul

i1 stinply il L llm two uuuliuns ol the Tine vh)taye selugts -
L ~.wlnp lar llm duslwd Vi vulmun (snu riuuw Ml, i

The current limits cin by set by adjusting resistor RG for-the ;

of the Mudel 6236A redicns the" dtﬁpul cyrient limbt as the -~

""l‘ ' *‘w ,'\ :' : f N ' L
uumm is 6 volts, Al \bwm numulbu}lauus. um cheuit R
1oiduens the maximum olitamable udmm curfent llnunriy.'
undil VA L15% tlows an tha oulput s shorted, Tha: shor-
cireuis curimmt t.mlnul by adjusted; hul MB can [se st to -y
" imilt tlm maximum cdrant al B\( lb 2,767 L6%, (Ses I‘ma
umpll L'M? foy culrunt Hinht cnllhml!nn Ipsnunlluns )

. + ‘, :y f ) .

S 1 18 Nolt Curmnt Limlt (Modnl 6287A] Tha 118

Vol outpit of the Model 0232A is proteciod by a ﬂxud (HITS
mm limit clrehit which anerbins al 1,0A (9 10% ¢ of'l1s max-
imum ratnd output of 1,0A) . citciilt Is shllar fo the
mws in 1
uulibmli " lnslmi.liuns.) . _

. ’ Lo R
3 12 Opnmtion Buyond Rutcd Output '

O ¥)

3 13 Thu supply may be nblu to nrovldu vultnuas nnd
k:.urrunls greater lli‘m its rotod. maximum uumuls 11 the) Iinu

vollngu is'at or nlmvn its naminal valup, Opurnlinn can oxe. o

tund Into U shaded aras on the mater faces without dnm-

L any o the supply; but prrformance cannot he-guarantend 4o N
T et spigr,lﬂcatlons‘ I the liita vullnnu Is maintained in lhn

upper end- of the input voltage lnngu hawaver, the supply.
|1robal')lv willl mmrnlu within its spncillcnllons.

" - bl
. .

o
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, 3 14 Connectlng Loads
’ 3 16
v olipyy turmhmls using separatae pairs of cnmmcling wires,’
Thig'minimizes muual coupllng betwenn loads and takos
lu[l advantage of the low omput impedancu of the power
supplv. Commclinu wires to lllk foad must b of adequataly
" huavy goge 1o o } njain sullsiaclory regulnllon at the load.
- Each pair of co‘; iecting wires should be as short as nossihle
and twisted or $elded 1o reduce nojse pickup. If shielded -
Y wire is used, conv{'cl one end of tha shield 1o the power
supply ground termingl and Inave Um other end uncannect-
ed, - .
316 - lnnd Ldnsldurntluns r&quiru that the oulnut power
dislribuuon terminals be remotely located ffpm the power -
. supply; then. the power supply output terminals shouid be .
can)'ctcd 10 the remote dlstrlbunon 1ermingls hv 8 pair 6f .

-,l leismd or shielded wires, and each Ioad separately connecl-

ed !o the remole dastrlhuliun wrmlnn!s.

| 347- 'Pnr'allel Opérntiow

318
" paroliel 1o abuLn o 1otal outpit current qmatnr than that
available tram one pawer supply, The 1atal outpul-current ‘.

B output terminal voltage decreasés,” [The opprating regionof © s the sum of the autput Eurrents.of the individual power
. the 4GV output s enclosed by helvy lines in Figure 3-3). . supplies. The outaut 'voltagn cbntrols bf ane power supply
A e Thi: maxisnum rated oulput curmm i5.2.6A and ti{e current’ should be set to the dusired Qumu( voltage, and the othar ™
‘ . lunil ty factory -adjusted) 1o unr‘rﬂtu at 2.76A 15"6 whml the nowoer supplv should lw sot flor a slightly Iumur ouiput volt-
v . - .' . . R ’ [
. » » - _ * . '. [}
! N
' " ‘ '
. " Iy ’
. p‘]’ ! .;
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. Rt
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"tﬂch load slmuld lm cnnnoclpd to Ihu Dowcr supply .



; J. ] l , \ . . . Iy . . ) ' L , ) p' ’
\ :' ' ' * ‘.. 4 " ~ ' ' » ] R L 1 [}
l. ) . B . . ) B R ‘ * n " f .
) ' pow 1 ] i 3‘ li_‘ v
' { ‘: . 4 !T‘I_. ‘ vt " l"". ke : E " Il \;I ] MR .
R . R '“ '} N v ) L K . ﬁ.i'",. } ‘o, , » i i f
. ' ' ' ﬂﬁ‘ ) l . P .
s ! . . Y ) _3‘;_ S Y .t ’ . L . s
f . it . { ' f | l '.r\.‘ o ':'f,'\ " . “. : P :.. ) P v , k L
I 5 ’ ' I K HE f [ - L E
oo + 3 . ' ) 1 L, K . .
Yoan s v ) " » / ![ T ) l‘r" ‘ ‘ -, _. ,
' !v , ) ‘ ' e , . / '..'. " le‘-'.' -‘|)
o .-“ Y oM R : ) - L . . ! B N ' ' . N
: v, M ailmyr : ! ’ v o o
. - IS (T e . ; . X L '
U J 1 vourase C ‘ . ‘ : e
) o ) T .I'lV' — T — I > ! " ' ; '
r ' S ' ‘ : . - ) T
L] . s ¥ ¢ [ " . ' ,n' ' h . . ]
..' K , ulv . N . ) B . j . . . U
', N B S v, . ' ' o
™ ‘ l - 4 ' g « -
Iy i . . v
\.‘ L] .' ¥ N .' a ' . n‘h' . ' \.I. - ]
T ' : SHOTE T el I
v L : : ©OEHE anrlr LND «iiNy nr TE \ o .
, ' : cumacurtumr LINE t5 ot A , .
Y ©OBUSTANLE, THE WPPLR EU-IGRY e
1+ OPERATING . 1§ SEY AT THE FACTONY FUR 2 TEA & u
{—~—_-REGION EB% DETWEEN IT5 END- WIS, - | : '
Tt AGTUAL CUNRENT/L WY 15 A e -
. {rev BUFPL" MQBEL 523‘59 STHAIGHT-LNE FUEFIBY i . : !
! . ¥ .
v o - ' i el !
X : ,f g
[ . , ' Jf ! :}
k! . Co e ,
1 fer . .
" e v r * i i)
o NP R LR
‘ : ¢ T . , ' 'f ' .
R 0. a5} 00§ s . ee e j - v !
-, . T T T bEsA tIBAL LT ourpar GURRENT (Aun:m:‘! : o ' '
- . ] . ; 1 ' ; - ‘ : L________r____,_,,_,__l . ; . . . . .
A "“f' - , | SOV GHOHT CIRGUIT CuRERY . . o ; ..i . ‘ ' : E -
C ‘ . ' L L N C Voo
| 1 , o UNTTOUNT T : e Ll .
. N : ' . C ¥ | B . \
| : . - . . Troe i - 3
- \ v , . 4 i SRR : . .
LG » .. i B i I ] . r . e !
., o ' ) b - - vt
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T . bpe. The supmv set Lo the lower aiput volinge will octas i lﬂgh-currum oulpul pnise may damagu laad' l.umnmwnts T %4 -7
~° aconstant vd!tnge source, while the supply set jo-the higher - imlare the average oultput current is large -mm;gh to caisse A
. autput will act as a-currintilimited source, droppinu‘hs put: llm currntlimiting circuit m mmmtu.
*pul valtoge until it itquals that of the other supplv The ' = _ o ‘
coqsumi vollnge source will doliver onlv hat fraction of . . v e
v, - sl rated- oulput current whiph is nncnssarv o Iu!lill r 32 nuvurm Currunt Londing, An active. ln.ld ronneT
L the. total current demnnd. ‘ ‘ ‘ L Yo edte the puwm supply may actually ;Juiivm A TS Ct ‘ -
' CE ) : o rent to thy |JDWFI’ suuplv dunng a portian- of Wy wwhihng Lo .
' 3 19 Specml Opurlting Considurptions o . cycle, Anaxternal sourcu camml D allowed te pump mr Lo
: . fent jnto the supp[v without lu‘ss ol n-gulatmn ind. nmuw )
' ' 3 20 ‘ Pulsu Loadinn, The power supplv will aulnmqli . dnmago to Ui oulpulca[mcimr T&void thesi: utfecss, |_| b
. " . cally crods over from constant valtoge to current limit, - . . is necessary to preload the supply with a dummy foad. L
Y. opemliun in rnspunsa 1o an [ncrease in the ouiput current * . resjstor 50 llml the povmr. sum:ly dolivars Ll.lll"f'm u_hmm;h
) - . aovu\_;] aset lel. Althadgh the preset linlt maoy ba set ¢ 1hq untirg opermlnu eyicle ni llw load. devien. , N e B .
vl , - -higher 1l U: varage. outpuL current, high peak currents SRS A Lo “-:‘ TN By
: © v asoccur iy Pulséonding mny uxcm.d‘ll]n presat current Timit . 3 23 ﬁavuna Voltngu Prolecnou lmu‘rnal umdca. con o o
. L nnd cnu:.'u' crossdver 1o nccurnnd degrndu pel lormance. ‘ nucled w;si\ rwu;u  polarity acru:s tlm auipar wrminals e
= g . _ prcmcl the uumul uleqmlyu:. c.'m.n vees angd e drivar, O I
321 Output Capacltnnco. An Inlemal cupncimr across 0 s tmnsismrs from thir ety nf aYpyerse vnll.sq-! applied -, AU T,
* the gatput lunnlnnls of the power supply halps fo supply ' _across a supply ouiput. SiRup s ins rug,ul.um tamisiorm : e
-hiuh -current pulses of short durption during constant volt- . cannot wilhmnd reverse VONQ 'u'ithm ‘thodes i also _ *, ‘-;-‘
. age opnmiion. Anv cnmcilnnc added extérhally will’ Im . rcunnu.lmi across‘llwm Wlwn onm.aunu suppling in wnullul;
R L prova flm pulsn cu’rmnlcannbljily, bul will'decrpase the” - - thase diodes’ protect an unumuqmuj sum;ly |h.3l is in |)u|.l- . St
' _ load 9'01'3‘-‘"0'\ PrOVldﬂd l:v the clnrent "mllinu nircull At el with an --nwgm-:l supply 0, 0 T e Ty e )
. . ' ' o o " v . R s ¢ . ' ’ - v i l’; ) , ' .
o' i \ - ’ ' . ' ' ’ ) - .“ ' ' \i'.. - -l' [ ] g I':
' ' . 33 : , /
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The quh gain of the vultege comparfmn amplitiar arid the
stability of the telerence’ vultagu ensure that input voltage,

\ ar laag current variations huvo unie n[lucl on the output
I _\mll.ue . . : o

' I

-t

L .ot 46 le 0 to 16-valt ouuml in the Mndel G2I06A is.
"o o |)mluc.lud by a nunnlxynldlmck Hmiter: vyhich minimizes .
L ¢ -thssipation in‘the serids regulator transistor Hurlnu ovmlnads
. T v eaerent Toldhack circuit; the curient llmil depnnds on.
Lo Y athe e}hlnut terminal voltage and ih this reuulamr ranges ‘
- » " hom 2,75A t6%at G volts to 1A L16% with: the output short. -
T el (AR gutput ol 2,76A45 110% of the muzd,maximum ol
" 2.6Aar G volis,) Tha gpurating reglon n! fihe 1G-volt mgu-
o latar adwput 1s encinsed hy a heavy fine in Figure 331
C L the pperating ‘paint reaches the disganal currant limig line,
T R dm.rmsu in load u-slstancu maves the o;mrnlinq poinl '

.
A

4
-
-
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T I BECTIONIV | N
o, -0 r ., PRINCIPLESOF dptnA'rlom Co g
' L . v , o \ o« a . ‘ : \ .
(RN . A4, ,OVERALL DESCRIPTION . ) down he ll;ur.wum.lnu Ihu Qulpulvnl!nuu and quirant,
- ‘ e v Curigm luldlmk Is uumruj!ml»]wnwcund upomllmml‘
o ’ SR T weeigi prasents’ Hhe l"'"ﬂil’l"i ol 01"1'0!'0" of amplifier in_ fho regularor which monitors e de ouipL,
Y e the Mnfﬂli’ 6230/ and 6237A Tyiph Output Powet Supply, " cund, Thik curront comparison’ amplitior takis control
A Thr oughuit this section mfuP o |Iw cnmhlnnd snhmnnlin "ol the uuu'ﬂul awny, from ihe voltage cmnpnrisnn nmpllfim '
RN "ﬂ'duhl"l of Fiuuu‘ I | _ _ ‘ Co when fho L‘ununtmnclm llm dusign limit, Rumovlnn the,,
L C : ; o uvurlonu mtalui comtom \mltaua opurnlluu nulnmn!lcnllv.
N LI o |-“ to ) NOTI: ’ :_!,. A ' !
R , . . e, 4 7 'nm +20: voltmnulnwr hnsnlimd cununblhnjlal
v ‘ Al information in, this section -‘I’I’”"’ to ”"”’ Y IO'M of Its 0.5 amys ‘maximum rated oupit hut s otherwise, '
" . ’ nmrh)!a unless alhurwi,m uidrmrud. . O ,|,,,||;,r lo “"% ,g volt mlﬂnlor. T, LT
. . K et ” ' ' . (-
' o Tha lwu mnnarv wimiinus‘ul tha § puwnr lmnslnnnm d 8 le 0 o -20 volt muulqlur i5, ln wrn, ,simiinr 1[3] thu
N e connisted,in one of lour dilfumm wayk hv sunlnu’ the 4 20-valt rugulqmrugmm that 11 mmmhlus ncump!ummnurv
, o two slide switehus smounted o the c.ln.uit hoated;i* Thuse mlrmr Inmgu o!,lhmlalmr. 'ﬂm uulpm voltages:ol thu 420-  +
-switchins sehect she of the nominal i innu! vulmﬁus for .. voltand -20vah mpplins are lmlh #thy the same from
Whith :ﬂu supply isdusignmj 100V, 120\! 220V, ot ?40\! pmml t:omrol and frack each other within A% Preclse irack-
B v lnu ‘of the 1wo cumuls is-achiovad by controlling We hositive
, A le tmnslmntm“sul:nndnriu;. loguﬂmr with n-ui» oltput convumionallv oid using that oitput as the mtumncu
. 0 hans i At lilwn. provide-raw de tor the three out- vulmuu lor the nogali\m oumdt. e - "
g it wgu!awr Lirtul Is and for anoiher regulator which pro- ' '
, vides raference and hl.u vnllngns o the dulpm mnulaton voA t'; The 0 lo + ll] vult regulator in 1Ixu Mmiui 6237A '
w . : ) Js similar 1g:1e +20:valt iegulator. It has.afixed curnml
o . 45, By comparing s uumul tog lquh-slnhmw mdr- imi at IIO% ol its 1,0 amp 0U|DU|- ‘ ‘
©enee, thi 010 16- vall 1egulator (6236A) v O fo +18-volt
mgulmm {6237A} holds its’ aufput VDHHG‘! at the volug ~ 410" The rulumncn and I:Ins sunpiv pmv’ldus raforence
determined by a lmnt ‘P conirol, Any wror in the " an hlus voltages lor the nutput mgulnwrs \
, ' Sctual ouiput o5 compared to the deshel output is am- ‘ L
phtied by an operationat amplitier and applied at feedbck A-11°  The twrn-onfturn-ll conuul ciu:un pruvunli out-
\ 1. tocontal the conduction of o series regulator tronsistor, © ©put tronsients whun the supply’ ig,wmud on or oll. 11 doss .
e . Asaresuly, the voltoge across the serles transistor varins so K this by delaying the applicatfan of cerlain bias and refurence
R . _ as o lm|d the output voltage chnstant at the desired Jovel, voltages at wrn-nifand cemoving them shorllv olter turn- N

4

412 A lhrcd position meler swilch suledts which of |hn .
.sufplics has its oumut voliage and current insicated un lhu s
front panel meters, "The proper range of the d Irapge
mulm is suluc!cd uulomnlh.allvb

g 413 DETAILED cmcun DESCRIPTION -

4. 14 0 To + 2(1 Volt Hogulator '
1 ]
4 15 Voltnua Comnurilon Ampllf‘er. The voltage com-
parison nmpHﬂur In the +20-volt supply congrols the conbluc-
tion of series. Tegulator transistar Q1 so that the voltages at.
the two inputs of the amplifier remain egual, A fixed volt. -
afpe divider holds its inverting input {U1-2) at ~1GmV, Its
. nbn-lnvm_llnu input {L1-3) monitars the output valtage in'

v ' -
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LI A . Ty . . 1y
wrlns with, um voltaga achws RY; Bincu R?ls cnnnm:!ud mmlm" ofy 0&""“"“" g '".' - ' 3 : Ve
Co ot hotwenh the ~6,2V. rufurmfruupplv anid n point whil;ll fond: TR ' ENT o T
T huck, m.llon Imlds nagr ~16mV, s i{urmm\mma]ns cun.smm. :"° * Tarne panum Ol‘i Cmnml. Whun .!Im pnwm mumly AL
© o Thiscurrant flows throughsRY. produte o.velfage llmlh’ D Ty lumw o0 or ofl, Q18 in the wtvancontol sireuit whth, 0

. SRR acrbis A moportjonnl to i1s rasistance ""“"‘Uv thus the - é,/ *holgds tunvmq‘lﬂm fram Q1 whili the ttogolytor hids vfslmum -' ERS .

St diatput valtage pf tha sipply Is proportiondt 1 the "3"‘"’" A, brti too low, This pravamis an' duipuCvolinh tranaliny lwm P
C suttlng of W1, AL the ouiput of g velisg comparisop + 1 ‘neeirting heforg the s fiins ave prisperly blnsa, T / !

\ o ﬁ‘kﬁ"""""r (U: '?’ ¢ positlva vol lage change "“'"’"’”'“" toa,, HIPML of Thu 6,2V tlaistnu supply 1S wsé sempority f '
am d ’“F"‘"f&"ﬁ’ F"‘,]d"'u““" ol @y, - T \)ﬁld ap Iow anlnup lw OM. whiq h mnduv!s 1o shory ]Im) ,-

Vo) . . i u'n . M A, - ' y Vo .

’ v A, an < QRE ol Cl‘l:!nmlum the iupulnl the umpllllur . d""m" e S L .'. i '-,.- ot . .
L nuninﬁt translont ovarlodds, G2 diid B4 spod up loop s 5, - Clrcult Protéction Cuillpynnnls. o'mam Ght; TR I B
T T spang fimgp, o €4 and m:z'stuhmzn the supnlyshiuh © oAy, n"d CRB isach praict the' 13 ) woll 4 Sy, trom s ,i PR

s '"“‘“"f““’ c""m“'"f'"'“"-' G CO S elfie hozards, Odput digde CRY praigets thie supply’ om' =470, P

oL M W pannts B o revarse vnlwga Is applied"to.1hie autpuy gmmilmh e

e 4 17 {JR Gote, Topuy mllnillwr the vollage comparison ' A comman way for thi§ 16 oceur Is far an snargizni wph, .,
S ‘mﬁnllﬂur or the curmnt omparison amplifler (6 control llm T ln‘ conmugted In erfus with anothmr ihi:ls wngizind, 10 Lo
‘ serios yeguintor transln r, thesutputs of bath nmplilinrs © - the.puipyt vaitage Is tarnud down fuickly while a oy i) / '
arg connacted to Ui l'}?‘" gt driver 02 through m OR- gate cnpﬂcilor Is connarted ncross the oytpuy, GR7 protects”
compdied of GG and/CNG. CAB Is nprmally revirsa Lo driver Q2 from excessive dissipation by shunting some ot s

AR : blisud by a negativt gutput from the-eurrent comparison T bmsycurmnt to common, The serlus mgulajor diode, CRY .

K Y arplitiar, permitting the volinge compntlsbn alilu; W« cprolects the soring ragulator ransisian, from rwvorse vulunuv *

. ' ;v drive 02 fhrough CRG, Af overload drives thelbutput of Baries requlator voliage coull oceur, if a deshrgloamf gy ‘

' ", thegurrem compayison amphifior positive, forward blasing - ply-were cunnnclml in paralied with an. enuigired i,
CRE and mduclnn the supply authyt, Wh:m the ovurload s y ‘I - PARNE .
mmoved, CRE Is fovarse biased agaii ond the valtage com- 4 22 0 To -ZD \,0“ Hnuulator Ve Ch ]
~ parisan nmplmor rysumes control of the nu!pul. e Voo B}
C ‘ ' ' o -1 23 . (istead of usin ’hn NPN drlvm antl a PNP mulns vl =~
T e & Drivar “""! Sarls Rogulator, The 124V output regulator in the nugntfve?nunul line.as in the +20valt g .. /\
‘ of (he bigs supply providus the. um-on biss for series regu lator, the ~20-v6it risgulatbr usos o mp driver ol ooy NpN o
¢ lotor ransistor @1.. l1s complats current path-includes Q16,. snries muulmnr I the positive output bine.. The. - -20-valr
CHGD ‘R4, and Q1, and raturns 10 common through curent . aauldtor eircuit is ihe complementary uqulvulmu ol the N
. munllullnuiuslslnr RG. It is lmcnusu this blh; cuktant llows " 420voll eircuit In pihwy rispects, as wall, Thait cureet limit '
through BB that the outpui wmioty "’q“i"";"‘“ zara pl- -~ cieuits aperaie similatly. At the-outputs of the curtent pad : \
. set bias iftult described in paragroph 4-43,) . '}'hrough the  *  yoltage comparison ampliiers in.the ~20-vall circuity o g - .
. OR. -gate, aither the \mlmgu or the current humpnrlson amphi- atlve voltage changy con usponds to 4 RLrast I set s tg .
fer cunlrols the conduction ol driver Q2, whigh regulates lator. conduction. The twrivon bigs lm Jts s s togulaten
. the llow of tugn-of f hias through Q1's basa-emitter cirguiy. transistor, 03 is supplied om o posttive valtage sous e,
. The nluehmlc sum of the nearly constant wrn- on blas throuph  the +7, GvV bins supply, and is switched onand off Iw 013 -
. "R14 and the variable tumnealf’ hlas lhmugh 02 cqmrols the  * jniwe lurn oh cuntmj cin:ull - :
. conduttion of serley regulator lrnnslslqr Ol ol S T, wl ey
- : . ' A4 The ~20welt supply uses the ouu)ul ol llm LI ) RV ' L
418 Currant’ Limit Circuit, In lhﬁ ‘20 volt NIJUIMW. supply as its referncs volthigs, As a resull, both. ummm RO ‘
7o the current comparison nmnlhmr comipares the voltage: Csethy slnglu trom panul coritrol aru) n.n,k exeh ot weh
i beross current onitaiing resistor RB 1o the fiked valtage. ;" " iy 1%, . Two reslstors In rasistor network™Z1 are cannectm) - |
. deross part of current fimit adjust potentiometer RG. The i sarias hetwien the 120-volt and - 20-volt outpute. These = '
currant limit adjustment fs set so that the input voltage’ 10’ & Tusistors aie closely matched in esitangn and wmpersture i
the current comparison nmpiliiur is nupative in ‘the-normal® " cosdficient so that the valtage across epch s exaily hait TR
oparating region, hutlmcpmm 7aro when the outpuredreént.  the total, Thee midpoing of fhis givider i comnected to e A0
. \ ~ increases 1o 0,65 amps, Wien JAhe amplifiorte injput voltagu fan-fnverting input of ﬂw ~20valt suppiy’s voltage com |
oot reaches rero, it takes conlrol ol the regulator uutnul\.ohnge 'pmlson amplitier,” The mnnisluarss mwtlmg h\pul woeonoeet o
antd reduces it as necessary o kcup the output current from, ,3. ed tp common through R$2 1 hold 1 1 2ee0 valts - The . 4°°
e excrading 0.55 amps. Wien the uvurlnad Is removad, the = mnnllliur keeps its dif bmential inpge vultams ar ayp-liy el -
, 3 output of the cuy runlcnmnmlson nmplﬂu.r gnus negmi\m s ol ing the ouunu.mllnuﬂ ol ﬁm 20, vﬁh f.upnlv tuian of the
~ ' . 1everse l:insing GRS and returniing comml to llm voltage; ¢ 420 volt supply. t - Co e '
.' . i . ‘..‘ l“. ) |
s : ' !
. 1 ' i “ L] N by . ' "J' ’ ) .‘ .
' ’ ! \ A2 -, ' '
R . . L [ / . 4 l. " '
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A0 Lha upl (e, dlflunlnu uunumnmunluslmmtlum and
Svaltuaes, paragranhs 4-16 thiouyh 4-Y8, 4-30, ot 4-21 jwhicty
l.hm ol He vollage somparissn amplifier, OR: qa‘u, Hvar,
i drgulatpr; wivan ¢ I, pd ehreuid proteetion
vampuneitg ol e +20: vﬁt " uulmm chiul, olso nm:lv - ]
the 11} vnllu*gulalm. Tha unlv dillmyanee in cheul ‘unulu- s
by fies ey e conbiol of A caneent gomparison a ipilier,
njul Jhvas e 1ype nl :dnum Himly thy aupnlv Ims. } :

10 1w Figwa 7- 1 achamatic and 1 l‘iuumd 1) Tio ditlar
el input- slunnl 0 ilm cunpit comparison amp lhrr"li the -
atgetieine sum df theee glreujt valtages:
1. The vl acrass R4D, Epag remping nnslnnl ah
ap - ﬂohﬂ‘v - :

2 Tl voltpge across llm Iuwm part of RAG (soe I'lgum
40 EMG is pmpmtimml to-the wquaawr ST HE

voltage and equals 440mV when lhﬁ supmv outputl
15 G volts, . /

3. The vodtage across LUIH!I\I munllu:if mufstm 148,

i El‘m%munmlinnm ta the sum 8t fhe egutator -
auiput cuprent and ty.0.22A bias ¢ .
Hows though RB4 and RAB, . , PR ST

~12 4y

. EJIPI'”]' o /
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Figure 4-1. Foldback Currunl Limll Circuit in GV'SUpp!v

¥

1 JB Wipl’.’;‘l the suppty 5 oulpul a.urmnt is lmlaw the cur-
fent limit thi c.orruspnnds 10 115 output 1erminal vo!lngu
{sere Figutn 331, the inverting input {U3-6) of the current
COMPiISON) amplitine s more positive than its non- ln\mrllng
input g3 GI which i's held at --306mV. The nugmivu am
phtier autput which results is elamped by CRA4 and ravarse
Inases OR-gate diode CRAB, leaving the voltage comparison
amptifup in control of the supplv 's ouiput, I the load: resls-
rance 15 dutreased, tha higher uulpul curfent increases EFME
until the algebraic sum-of Eﬂ and IZ RAG makas the cur
teat compaisan .mmlllmr s inverting input 5||gh|l'v mare
negative than the. - 306mV pntnmml on s Ilﬂll invurlinu lm

! [

étrgnics.com - - -

3
Y

Currnyg Foldlmck Circull. (I' ur tlﬂs dlm. siun wtnr ‘

e,

' oulpyt voltage E

i
.

-

13

t

put, Wien this Imnuunu, Hw uulpul ol lhls amipiktior goes

- positive gmd lmwurd biases CRAG, fﬁlnw it currmt thraugh
CR45 fands o ricn tha ouuml of |hn supply, the oumut
of thy vullnuu u.mnpmitun mupllﬂur u(ms negativiein umm- '
slt]un 10 this change am) viverse Il‘msui CRAG 1o lnave the.
curming cmﬁpm ison amphitier In gont PI of tha output, Nuw
llmt tha hunm‘nl ubmparisuy ﬂnmliliuif s in t.tmlml nnti for .
s Juny) as the ovatload remaing, the supply’s numul \muunu
Al curpml vary so s o mnlnlmn this amplilier’s diilumn»
linl it signal Jwar 2ero volts, This imsults I thé ot
et limil t.lmincmrlilics muwn In Fluum 33, !

,
9.7? “
e

o e
.4 7!! lf wi nssumn ' tor axmnhn llml the voliage mmm]
is set Tor B volts and the loadd rdsistance Is slawly ducransed,
the supnlv gous into-currng limit o1 phout 2. A7 amps. Hore, |
Is why 1 oiscurs ot that valus, AL 5. volt supply outpul,
Epap s 6/0 of 440wV, or 3I6TmV, In mdor for thy alpebraic.
sum ot Egan ond Epgg togo as lor nunnilvu as ~306mV and
drive the amplidine duiput positive, E’I’Mﬂ n)ust mach "
~-G72mV. Oncn CI'MB riraches this valun, the curtent com-
- prarison amplitier cohirols ;Im sitrins -yulhlor transistor so
as 1o pravent (plid lhus 1he supply’s ouzr.uul t:urmnu
+ tram increasing lurlhur. A1'0,25 ohms, RAB dovilops
~G72mV at 2.69 amps, Since 0,22 aps of the cunem.
through A48 Is bias cutieng {or Q7,1lie nan fnal current mit

wrrusnundlng 0 o b:volt oumut ls 2 nn amps tinus 0, 22 i

;

any:s or about 247 amps. j

4 A0 Wt qud n, lslum,u sontinuas /
the aulpul valtage Imﬁmr. This reduees E until ar a mn)
‘becamues 2ero, leaving gnaa nqunl il]
mognifude W tn«m This ~306mV drofy acyass RA8 corm-
spaids 10 a°1.22-amp curpent through RABand a1 ump {hort

ducreass, it nul]s

~ elreulf current nt thn nutpm of the supplv. o

[ [ .
L - . -
. .

1.3
tha turn-on hias current far the serjes reguiator 1ransistor is
switched on and olf-by Q16 in the turn-an controf circuit
[¥] |Jruw$ output vnllngu Iransients, '

4 32 070 ¥ ‘IB Volt Regulntor (Model 6237A)

4. 33 Except lm dilluring compmmm designations and
‘valugs, pnrnumphs 4-16 through 4-21, which desciibe the
voltage comparison nmpliliur OR-gate, driver, series regu-

lator, current fimit elreuit, turn-on control, and circult

protection companents of the +20-volt regulator creuit, also

. annly ta the +1B-volt regulator, In the +18-volt regulator,

as in 1he +20-volt yegulstor, the. turn-on hlas cummt lpr;llle
.surios yegulalor transistor is switched on and off’ hv ais in
the turi-op rqnlrnl t;irpuil 1o provent nulpul vollugu
transients,| | d

o
* ¢ .
v

In'the 1G-voly regulator, as in lhu‘{{?ﬂ-voll regutator,

]

i ,

R
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. : 4-34 ﬂnfurnnco and Bios Supplva S -8V mimmu:n at.n low vnfuu. This pravints an‘oul”
) - ' pat vnltuuu tanshm by unamfnu that the opprational am:
" ’ o . A5 'l'lmmlmlmcu and hlns supplv PoOwNg lhu upumnnn. plllmrs amunumlmd undd other essential bias vollagesare . * [ -
K ‘ ol nmmlliun and pi uvlqus the bias andanference voltnuus used |lmmnl betaie the surios bghlaior transistons are lurnmon,
f, ‘ throughout the supnlv. Ashum)mwrmuuimm its 47,6V - Thiy cln:u]l ﬂlsu provapts an putpit lmnr.iuml whiny 1hie sup- .
' . autpul, A surins Immismr muulnm; Its =12,4V guput, " ply is turuull nll by.tamgving the wmmn biod from the s -

using 8,2-volt zanar VA1 s ts vql}nnu mfnyiince, 'Qm ~12.4V - digyregulotors and shorting the ~5.2V: plurign supply ps
. autput provides a copstant current 10 VR, which h the ml - tllu vnllnnu ul the --12 4V5um:ly tallg !mlnw mﬂ \mlps. . ,’ s

S marv vnlmnn mlurunrn for llm wntire supply, ERRA noo ! R v C
) Co, P ' v X A0 0]3 iw]lchus llpu lllns t llm --20-vnll n'uulnmr uu ,/
i e A 36 de uqunl mslstms arg chnnJalml in surieg m.ro:ss " .nmi ofl, Old “switches thy shor atross he, ~{,2- wolt Were Jf}»-"'
e Yt ~124V numul, To ragulnlnl 8 ouiput, vallsge com- '3 . enee sum:ly, and-Q16 swilnlms ihé bias 1o the 120N ami
v . poerisan ampliiiur U4 compares th ltoya across ane of : '; 16-voltor H1B-volt rugulators, Q16 rmaing wngd ol umu
' T theer rnplilnu to the ~8,2V refarence and controts tha.con-*. VR2 condiets at P vilis to switeh iLon,: White Q15 s oty
duttion of serlas regulator Q11 thropgh drivar 012, Tife ll'lmlds Q13 biased off wnd’ O!d un Mwn Q15 uund‘;h.ls,
. . - volioge drop across @11 s controlied by faudback so that + It turns Ot:! und Q1471 o . S ot
e " tfie voltages at th two inputs of U4 ramain equal, Driver . B o
' o Q!?cunlmls 0!1 hv shunllnu nnrl ul tha base hins supnliud 4-41 ' Mﬂlnr-Circults. VIR fooe
' N HGB o N _ o - [ I"‘ .
e Lo S ‘ ' © 442 \ioiimotor. Twn al g G vusistars in restitar ipwork
‘ ' e : * 21 are range rusistors for tha folimater, Tiie pce mmu'!muu
v 437 DU”"I] trn- U“' thin -6.2v "’f'"""‘:" “’l’l’w s ol these rmillors |inrmhs a glngla calibration pulnmumuhm
‘iemporarily shortdd by Q14 Jn the turp-on control elreult, . RHB4e nﬂlun both rnnu‘us imu!tmumuslv. o
By trying'1o mateh this low mluwnca, Q1 1s lnltlnlly werned , ..‘ L e
L+, ol Whili Q11 fs wrnad off, RGO bypassts, cdrrit 10 the, 443 Ammulgr. &ranun switch cnnhm’ls P sy
=124V output untit the output reachus ~0 volls and e across the current mor itating resistor of g supply: Rdfl i
. . turn-op control clreult ramioves tha short from the riferopce _ the 14 voll or +1B8vo il.llllllv. RB in e 20 mlt mpply
o and m*ﬂblvs the ~12.4-volt rugulatar 10 cnurnln normali¥Y - or R26 I the +-20- urfll supply. Each ot:these risistons ¢ on.
. . _ L + duets a constaing biing cuprant for its sV ins eegulator transistn -
e 438 'TW"'O“/,T"""'O"' Control c"’“““ co in addition 10 the su?:plvs DREIL CUTrnL. :lfno m):n::r'n
‘ _ : ' - satjon watn used, thisTdditional (.ununIWuulu raise the |
i . Al Immudlaw!y after-the supply is mmrglznd aml until fnuicnmd output By up to 8% of lull scale,  The mustor ner
! the' ouiput of the —12.4-volt regulator réaches about -8+ “yoryg connuctad to nm.lﬁhgu of thiz ammeter,selector
L vcjils. the turn-on control cI'rcull withholds turn-on bias  witch, apply:a bias {0 the umier L] alt;m this erean, m;u
{rom series regulator transistors Q1, Q3, snd Q7 and halds  ~ cnil)rnlns all nmmqmr rangs,,
. . L ) e '
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. " ) ‘{':W . i v :: 8 . Lt
. B ?‘I[ ) " »" ) D, . ,
Coseemony e T
o o .o F o ’ MAINTENANCE L .
; - . ‘ ' . . . RN L . . N - ,‘- N ' RS
. K e T e o 65" 1ll|l|!l B li;tsmllm lowd uquipmmn muuimd |onurv :
RN |N‘THODUGT|0N e e T et varfous |irol:udmutduti:ribml In Wls suation; - .
- ot ' . ¥ -
: hEoor Uppn N ul the nuwm uupplv. 1hn pmlmumm.u o 6 PERFOWANC[ TEST "
st ol l‘mnw.mh!iﬂcnn e mathe,- Tllls 1051 is subtabip for ) > N
. ey nlpnm.llun. Seetion 11 conraing a quick b less ﬁ 7 T iulluwluu hmcnn i)u usmj af an inuumlng |,,,
~eamphensive Lhm,kum Pmcml,um which can be ugnd in: mm.llun chick and appropriale portionsof e et eani b
. ' lmu of lhunJaluunanu: st i clesirad, o repeated to'check his operation of the lmlrunmnl afr
‘ Y ' ¢, npais, )t phe corrent usult i not obtalaimd for o particdlar
G Ma hmll is llulm.uul in lhu powar supplv whlln chek, procemd 1o the lmupluuumummmntungs of Parps
. m.skmu e |m|lnmw|w ws| ar iuring pormal opuratian, X umph 6-32, C : -
o panerind (W ahe oubhshooling procedurg in Pmnulaphﬁa? d i ) v
, . 1A|wr troubleshooling and repair, rapian the pmformance. " . ‘ o e
P ;- st 1o ensune that the Tauit has boen popmly cormeeind and | ‘ | —— CAPT|ON'7'“-‘ -
o ., Watna other faulis exist, Belore performing.any mainte. o T - : C
S ' shahee chacks, 1uty on the power :um:lv and allow a hall: I8 Balore applying power to the supply, make
PO - how wmm up . ‘ " eorfain thanits ine voltage selector switch (53)
S « - is sot for the line vnlmgemm wsed. (See
5-4 TI'.'ST EOUlPMENT HEOUIFIED . CAUTION notite in Paagraph 3.2 for addi
oo RS ’ . . .rian.ﬂl‘nfnrmarfon an §3) - ’
‘;"' ; .--f . " Tnb!o[i 1. TI!I'I Equlphmnl Requlrnd ' X T
. - . "- L T : : * ) 5 s
‘. L " . t . u Yoo o T N
‘ . : , HE umeo _ = RECOMMENDED
N ' TYPE CHARACTERISTICS y use, | « MODEL
. Digital Sufs{tivity: 100V full scala |~ Measura D2 voMtages: {. . HpascoA
) . Voltmater (pﬂnl Input impedonce? colibration procedures ", s
e . SR ;,flohwguhms {min.). L )
S . - 1 . "’ *
- ‘ Varighle - 4 ; : Range; BO-JJO Vac Vary AC Input
e Viltage an Equipped with voltmeter * : '
g Teanstormor &' ¢ | accurate widhin 1 volt . '
ORI SR D « . —
o X Ostillageapn s Sansitivity: 100pViem. .\Displnv transient - . HP 180A with 18214,
VA o N Differentialinput, sponse and ripple and and 1801A qr 1803A '
o e ' - noise wavelorms, plug: Ins.
vt _ : : R - . : ;
‘ ' . Repettivie 'Hnm': 60 Hz, 2usec. Muasure transiant - ' . Sm} F['nuuf §-5;
A . T L SY: e . rise and fall time response, - e
v Resistivg | Value: Sew Paragroph 641, ] Power. Sty Toad ~James G, Biddle
. Loads . | + Tolerance:  16% : msistor (fixed rissistor | - Lubri-Tact”
. CTh e T, *- or theostat}, ‘ Rheostat)
o : v . .
:" . Curramy Valug: Ser Paragraphi 6-13. - Measure output cyrr‘gnl Simpson Poftably
o Sampling - ' Arcurpey: II‘K. {minimum) T Shunt, 06703,
- p, + Russtor (Shunt) . ) . -
. » ' . , " R » ° ©
. - - b .
e
- - -’3', y -
] 1 i T )
.’ ; N I ' .
\ < . 3 . ! . , g
o ST . ™
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- ‘ N ‘1 # ‘.. . . K . N 7 . . "l . ' .
: G‘unurnl Mnnsummnnt Tunpnlquos o  iiViding the voltnge derfoss SIMPHY 1SN DY i1y T,
. - D valun, Thi toral iesisiance of thy s combination - e
6 B Cmmncllnu Mmurlnn Dnv s, Tn aulvive volld " shoald Iw alial 1o thay tull lony me.lalnm.n a§ tninad jn :
msulla wlmu nmnstniuu!lm lunuul &1, PARD (rippslg onid” the p[m:mllnu paragraphs, Olmum it yaln ol e -~
misa); ang tmnslnnt necoviry i of i wnnlv, munsulinu sotpliny rasistor is viry bow whin siigpated (o the lal)®— », . -'i,_
Jnvicns meist b n.unnuulml bs ainsu 1o thy' output mrmhmls Iuml t,uslslnnru. t!m vl ol llw snnmlinumsiutm muvlm oot
o pdsslhlu. A nufnsulmnnnl mntin ngrobs Ilm loai) Inclmlus . lunmml The muiey ahum tm.nmmqmm:l i Tablo 51, 4o I
i impldanca of i leads to e lood, - Tha Impedincg of wxumptn, fus, o usistangrof only 1 odiliohm amfrap b+
“ the Joag lends gan unsllv ha ;dvuml ordurs ol mnurmudu v nnulnrlmlwium c.uh'uln’linu 1hn i) vusistanee ni th s ’
greatar thaw wu wpplr f[mmdnnnu ands Ums Invalidain e nlv e ST ! it
,muasuremuont:Tp avald mtua) coupling uffests, saeh . - oot ' S SO
munsurinu divice must bu eonneistd'diriit Q to |hu mnnul lS L l'luum 62 hhi) 50 luur lmmlnnl mulm shun,” 1|m -
;urmlnnls by’ sunnlnln palrs n! lunds. IR ’, R ‘!nml cununt mmuul;un:i:um must bl 1o thie nktrimes’ v '
; T .ol Ilm wire Inadding t the resistor Hhriletha mnnnlinutbn
G 10 Whun minsumunts mn matds ot |lhu front pnnnl t;m:lluns are mpdi 08 clusu us |5nsslblu 1 llm msislmu.u v
Aurminals, tha monilmlnp Inads must be connested bt goint - 'nurlinn usull ' , , '
" A, ‘o8 Shown in Figurs B-1, and not al point; B, Connecting | S .k :
the numsurhm diviee ot point 8 would result ina muasura? 2 ooy ] .
munt that includes the resistanie of 1he lesds lmtwuun the | Mo L cunnenr sampang - 0 4
numutlurmlnnls and the point of cmmm:lion., . ' P TENMINALS - P
. ) . \EITEREAL . ’ .‘ -
L .. : g ; ; "’r.}‘.?.?.".?aul"é’f o L et 'PL?::E:J':P 'n's? '
. , _RUTPUY LEAMINAL - -‘,‘\ . POWEN SUPPLY SANPLING POWEN 's‘uvp..\
' g . . By .. > - vy . * L RES) 5 TON [
W % S —— . -l ' : s Y N
. ] ‘ — - f M .r' - -, . ' ’ 1]
| LOAT LEAD - ‘ - = At ) "Figura 5-2. Cutrant Sampling Rusistor Conpections _
. _ ?ﬁnon WERE -~ ! ' e ': S A " r )
- —_— SR ¢ ROTE . P
- Figure 5.1, Front Panel anminl_Connnpunm ) : , - ' '
) “" AN insrrucnans fn this section npplv m Moduls o
691 Sclecling Load Rminon. Powur supply specifica- - 62.?0‘/1 and 6237A unless, orhcrw:sa indicated.
tions are checked with a ‘full load resistance connecied ' SR
gerass the supply puipat, Thi resistance onid watlage. ol , 616 Hnmd Output, Tmcking, ‘Mater Accurucy, ,
1he load resistor, therafore, must parmit operation of the nnd Curmnt Limit
supply ot itsrated oulput vollage and current, For example, " , C ) '
8 supply rated at 20 volts and 0.6 ampares would require a 16 7 To chack that okt supplies will furnish theip mi...
inad resistance of A0 chms ol the rated ouiput voltage, The - Z\mn rated output voltage and currient, that the £20V aut ) !
Wﬂ"ﬂﬂﬂ rating of this resistor waild have to be ot '“‘“' 10 ; buts trdck each othur, that the trant panel meteds are aciy W
walts. - o ) [ raté, ahd (hat, the careent l[mit cirubts lum.llun I nml r R
1 T as fclto’m : _ . : I % Az
5 12 Ejther o llxud ar varlahle rusistorl(rhuoslalh:nn be C : - - i, -
" used o3 the foad resistance, Using o thtmsjm {alone or In "'“'\ Voltmotar. Accumcy . 0 , -
series with o fixgd psistor) is gften more donvanient tlu:,l[ a. With no loads connucted:_energize the supply, con- . :
. using fixed resistors as loads hicause the Ijmm“’mnv b ¢ " nect a digital voltmurter between the. 1GY Jhming {1 IH\)
ditficult fo obtain in the exact resistance iequired. A sup- in Modul 6237A) anyd commion (COM), and set th 18V -
, plier ot rhuostuls-upmnprimo far tusti_ng thase sﬂppllus ils - {(+18V) VOLTAGE contrpl so that the DVM inication s '_
”““u in’ T"b'}’ A '. i ' near as possible to G volts {1B volts), . -, ' Co
: ' Yoo b, Sel the METEH switeh to tha 46V (R BV range e
6 13 OQutput CurmntMansuremnnu. ‘For accurate out- ., wchiek tlw-lmnl ppned voltme ey mdication, ft shoutb e '
put currant mabsurenints, a current samdljnu resistor e -wilhln A% o' the DVM indicatian, ' ' .
“should be Inserted Detween the lopd resistor and tho outplt + <., Chack: the LEDV anef 20V ranges of um panedvolt - Of N
f the supply...An accuraie voltmetar is then placed-across — fnetor simitarly by samwcting the DVM to nach of e ,
lhe smpn\[uu msismr und the dulnul currqnlcnlculan-d l)v ' nullmli in ey wllmu the vzoy VQLTAGE m,",ug By g s 1] : ‘
e B e P ‘ e .
_‘,, Lt i N E 5;2 R " i !
' A N " .:l,. * "‘-" ' ."‘ ¥ ! i
' Yo, ‘,. W ; , T . ‘ . *
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Juv- |)VM imlu,.:lluh |ml vmlfvinu |lm| |Im nmml mulur i
’ hr e withii d"h, C 3 o
> Y Trm:Niua !

LT} umnm i DVM 1g:hn -mv ouIME, 51 thu L0V
VOLTAGE enntiol Joy o DVM pddieation ol 20 volfs, and .
», tEEINBRCE LD DVM 10 tha -20V ouiput without dislmlllnu .
T e vantage conbral,. The vuilmm at tha —-20V uuuml shuuhl
Im wullliml"u nf Ilm i;’l]V uuuml. C o ot

. e
' +

»

Rated’ Onmub and Ammnwr Accurncy . '
Y (:nmwul 40'! 1OW load yusisiors across. hulh of the
.mv WU of the: sunplv aned st th 120V VOLTAGE
Seontiol lara- 220V ot (ANl !Imm suppling must be . ’

* tully tomhind whila chicking i oulpul \mtlnuu nnd
umlm\,t of- eagh, sunplv ] ot

v Conpungl tlm st S0 shown in F iuum 5310 the- 16V

lm | TBV) auiput. Maky tha 1ol rmistm( volf B) amd the -
curtent sampling resistor 24 ohms lor T Mml{rl 62361\ for
18 3w Jan the G237A) 1o pmmil npmaliuu (I’In output al
<l bend, Ry shoutd have o power rating of atlanst 20 willls.

"4, :Close thi switch and se) the 1BV (+ IBVl VOLTAGE -
contigl so thay th DVM indlicites volmpn nlmp uvmss the
curtpm sumpilnu 1istor that c.onmnnmfs lon eurmnl of
2.6 ainps (b?ﬂGAl or 1,0 wip (G237A). i

Lo Sut e METER switch to the By’ {+18v) mngv and
verity that the tron’ pana mnnmlm indfcation {s within 4%

"ol 2 G amps {{G236A).0f 1,0 wmps (6237/\! L

. Connent thr DVM damclly nmnss the o Jliml ttminals
o tlm 16V {10V} supply, rocord the UVM[
S Yhen apen the bwilch in the BV 118V} 1oad alreuit without
dmunblnu tha supplv s auipul terminpls, Thu DVM indica-
non shootd sy change by more tlmn 2.6mv (G?SBAI or . ..
3. Bm\l {G237n), .o :

. Check the rated output and nmmulur sccuracy of the
i20V atl ~20V supplivs similatly by cormnc!ing'llw tost
sirtup of r'tuup’ﬁ 3 tovach output in Turn, For r.'ach 20V’

.suphiv maka 1hae 1otal ruslslanco ol R L and the turrent’ A
sampling fus{stor 40 ohms, sal the L20V VOLTAQC con-
trol for a.curremt indjcation on the DVM of 0. 5/ Jtheck that
the nmw! mater indication is within 4% of 0, BA t}:onnucl the
DVM to the tully loaded ouiput lurmlnnls. and comparn |he
. nugput-voltage before and altgr the toad gircuit is.openced, |
The voltage should not change by more than 4mV., While ','l
. (.I]m:kmg ench mpply,llim other two must iy ﬁjllv lohded

T

L ) . .‘1‘ B i .
* _ Curmnt Limit . T i
k Diseonniey ,.;I! Yoads Irom the supply, |

Cmnwu the test setup shown in Figure 6.3 to'the + 20

vult ouspul. Sul}nhum & short for Ry and legve the lond i

circuit swiich opn,
. hetthe vpllngu of the 120V sunplins to 20 Volts, _
Clnw tiyf load switch and duléflnhm llm currunt flow
lhmuqh the nim'nt sampling rosistor (nmh'r shunn by
mr'asunmj ity ’nll,ngn- lerlI) wuh 1 DVM: Tluz r:urmnl .

-
I

-’ ke 53
it :
iil | wa .‘ Pl )
www valuetromcs com. o h g

) ul!uu nmaﬁm us.v.. '

eading, and '
'6-18
a. Comwcl 2 tull load resistance and a digital vollmulur s

S

0 I.' : I“
“( 1 N ’

Y _
0. Clungs thn t.umNIimu dl; the, «»JDV sum:lv in the

s way, (Its sl\prl CULTH VT ulmum also bu 0.66A
15'#.. R

(Mol (3237/\ «mlvl. Chack llm cHIN Iimll o Ilm
HIW supply simlhulv by wllfn ilnmlpul for 10 valts and
using a,.DVM 16 measure the u.rrnml which flows thrpugh
A fow: uuisfmu.u eient samt
cupran) of Ilm LIV supply shauld ba'1,)A A6%.

i1 {Smm {q) throuyh {s) apply 1o the 6236A only,) -

© Commet the st selip shown in F iwm 6 310 the 16Y uul'

L, Close the swln.l;, sl thiy Imnl rusistmu.n nl "L ongd

C the et sumniinu msis;or 19 an Initial valug ol 24 ohms"-,.
or uumlur. and st ‘the nlnpm voltagn 1o G volls. '

[N

n ﬂmlu:.n thi value of H g mluallv whilu ubwrviuh the

' nulptﬁ unmm indigatd by llw DVM. T curmmy slmuld
"Imnmm toh mnximum nl 2, TGA A5% hefore h lmuim to

s

dm.nmsu. o . Lo

- & Copnent o short atross. HJ. hed tlum mphm:k tlm mumm :

inlcated by the DVM. The short-clreuit current al, lhis

ARt should e tA £16%, Dlu:onnuct g test setup lmm :

1Ny mpply

' ' -

5 17 Load Effnct (Lond Rogulntion)

Duﬂniliun, Thee l.hnngn AC yT i the statle
‘vlug ol di output voltagi resulting lrum a change in load’
resistance lrom nﬁ: ciréuil 1o @ vnluu_whk._h yinlds moxi-
mum ralud autputeerrent (or vice versali g7
To chitck the load effect: * ot

acyass 1y output of the *20V.sum:lv.
bh. Tuitvon the supply and adjust- i1s voltage 1o its maxi:

‘mym rated value, -

e Record the voltage indicated on llm DVM

d. -Disconnect the load resisgance and recheck the DVM-
indication, 1t should be within 1% plus zmv ol the read:
ing in step (c).

¢, Refat steps {6) through {d}. for nm:h nl the remain- . -

ing supnlv oulnuts, . '
e X : .
POWER SUPLY o ‘ .
- MNUER_TEST |- . L,
£ R - v
- QN 3“ I
9 R E DIGITAL
IMHEQSYAT ) VOLTMETER, .
‘ o SRS
 GURRENT: .
© SANPLING S eap o
RESISTOR .
u. B '.
. Y =

1 resigdor, Tha shortghelt . -
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618 Source Effect (Lino Reguintion)
Dotinition: The change, AE oy In the stulh.
value of de outphit voltige rrsulting Trom athange in ag
Innul vipliage avey the spueiiag rangu from low line (lvnl
umllv 104 Vaa) 1a.high line. (lynh.nllv 127 Var), nl Imm .
hluh llnu ) luw llnn. ' :
6-203 ' Tu lust tha source, uilm;i' .
B Connurl i vminhln uululrnnslmmor Imlw-mn lhu i

+

. il pnwnf source and 1hie powar supply lipe phy, 3

v

(g

« by, Cmnmul a'full load resistonee nmlntilnllnl vnllmnmr -
ucm:,s his output of tha +20V supply. PR

L Atjust the autotransfonher lnrnlnwlilm inpul, ‘
d, Turn on Wit pawnr, mdjusy e output’of the supply .
tn m mnxlmmn ratuif voltagu, nndmmnl the DOVM mdlcn- :

‘-llnu. : ‘.

t, Adjust thn numlmmtnmmr lor o high Ilmr inpm and
richerk-the DVM Indication, shuuhl e within .01% plus

2mV ol U rearding in sjep (d), Co .
A, Repeat staps (b) lhmhul!, ;u) loru‘ucl\,nhlhn hmnaining
manuulpuu. . L, !} .
P,ARD (Ripple nnd Nolsn' L

Definition: - The rasidual ac vo!lquu whlch is supnr'
imposed on the'de autput of a mnulnwd power supply,

Rimnln and nnlsu may e spuciﬂud mui muasuted ln lnrms v

nl iu rms or peak 1o penk vnlue. ) SRR "

)
.

Measurament Techn]qunl. l'inuw G 4A shows an

* ingorrect muthod of- muashrinu p’p ripplu. Note that a con-

520

~tinuous ground loopy exists fran the third wire of the input

‘power cord of um supply 10 the third wire of the input
power cord of tha osclllost:upu dia thu grounded pownr sup-
ply case, the wire Dotween the negative output terminal of
the powsr supply and the vertica] input of the scopd, and
the grounded scope case,, Any-ground cunent circulating
in this laop a3 a result of the difference In nmdnlinl EG
Itwitnn the two ground polnis ¢ouses an IR drop hich

is i serles with the scope input. This IR drop, normally

) having a 60 Hz ling trequericy fundamantal, plus any pick-

up on tlm unshiclded leads. intercannecting the powar sup-
plv and scopa, appuars on the face of the CRT. The magpl-.

; ltulu of this resulting signal can easily be much greater than
“the trun ripple developed between the plus and minus aut.

put terminals of the power supply nnd cah complumlv in-
validate Ilw muasurnmunl.

. The same ground current and pickup problems can
exist.if an rms volumlm is substituted in place of the oscil

. loseope in Figure B- 4, Hownver. thi oscilloscope-display,

unlike the trua rm$ meter reading, tells tha abserver imme-

; diataly wh ether the fundamental period of the signal dis-
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TN salely grountmd,; Whan using shiptdmi twirwire, © whorms X" wquigly Gllmnm, " nqudls 15mV, amt 2" '
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b T v g at e |IOWI!I‘ supply tllllllilltﬂﬁ. The ripplu vplun ‘ switch, m surins with the load 15 not dd yale Gilll:ll "m e oL )
' alained whan the Iads are shiriad should Im auhhm.wd S duliog? nhu shot dimlnvs ary tfimnuhxo prurvn on mos) a
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. cunducmrs Lefore replacing the fuse. The fating o Ve S
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f . 4. Maasure voltnge ol TP13, a’ M TP13 is apjrox, -OJV, mpl"acu- U
L ' b, $°TPI3 s zera-volis, checK tor open R10, and
/ ' - © shorted CR2 or CR3,. 1°
- s + . c. M TPI3 is.approx, 10,7V, chack for open R2,
. shorted R, or ltaky or shorted C2.
: . g
- " Al
) . N oot LI "
" Tahle 6:6. -20V Supply Troublushooting - .“ i
] SYMPTOM STEP — ACTION RESPONSE ~ PROBABLE cnus?l )
| : , “'NOTE: The +20V supply must operap properly !
u ; -hfora tmuhlushoollng the -—20V supply. . e
' - o, £ ’ ,‘e '_
P y ] High outpot vottage | <1, Attempt 1o turn down - “a. M output vultnuu remalns hlgh hhvck Q3, CHZB
ot - {moie than l'.'..; greater Inap by shnrlmg 013 -and: 013 for short.‘
iy | than 20V supply) emitterto-hase, ., . h. I outut falls, to near-furo, rumuvn short fmm 13 nnd
' . proéeed o ﬁuﬁl [Zl
| 2 Mu'hsuri: valtage at out- .
’ pul of OR- nam ITPBI 2 PR Il\mltngn at TPh Is rero or negative, t.hm:k fur
e, ' delective 04, ' .. '
. ) . b
:-', ' ', . U TPB is pasitive, procead to step (3)
W - L} ' . R ) .
; 69 ' .
| ] LN Y » LY ®
- ' . ‘ : . - »
. r
- ‘; . {. :
- . v ! g 'n. = ’ . o )
P ’ [} ’/
oy . 1 f- - ~ I“ ' N .
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P Tnhln B 6. ~20V Bupplv Tt‘ulﬂullmnlluu (Comlmmdl ' \ i
' o L
SYMP”QM. : BTEI’ ACTION R\ISPONSE - PRODABLE CAUS[ ‘
. ' 5. 3 Mummu \mllnuu o TI’M. o, 1ETMA s umuux -»l) ?V. l.hmk st u;mn CIWI} v
' . ( . or llllhu.![\m U2 S
{ x N J). ] TI'M is approx, |IJ ™, uhm.k 21 toy diwin-trom
- h I mn ? lo 12°0r fuu 6lmu hnm ||In i m 2.
. A \ o
Low nutpm vollage - -4 Musure voltage o) TPB; a1 voltagh py TP is 710 01 pmnivn, chisle for o
{mare than 1% lowar o 03, 01.’! o RCM nmi :lntm,limr o,
N 1_hm|; 20V supply} . y L
- - - L,
4 Ay i be 31 TPB \mltnuu ls um:rux. 0 v, nlmmnl n \lum
. N " : . 1\\"2, 5 . .
i ST o N ‘
o 2. Munsurae voltagn ot TPY, ; ."' 1 TPD is n-'unlivu, I:hm'k Im opm ZI ln;twmm )
oo DU plns'ﬁ any 15. opm R?B aml llulumivn n:m o U2,
. - . ]m 'H IPD is nmlmx. A0V, nrm.mnl lu slun ('])
3. Munsum-vhlmut_: i TP, i, It TI“ID Is npnmu. -0 v, u,lmck CRIG fm -.imn
. . . RN b, !f,'IHlO Is -—_I,.O tn —-14V, pmcuml 1 step M}. "
i A Maasure voltage nt TP14. a, H TP |s approy. 0.7V mnlm:n U?'.‘ .
L . : ' ' b, 1 T4 is zera valts, llllm'( tar shorin) cn.z:) wm .
. cnrz3. .
X A ek * ',]- e o c."hll TP Is approx. -—O.TV,'t.:hm‘:.I{ 21 lor u[An:n'
. L et betwian pins G and 12 or shar hulwuwh ping. 7 and
. . 12, and thuck for leaky or slmrmd 812 e
\ 'Tuulu 67. 10V of +1BV Supply Tm{uumslma,ung' - \ o
'SYMPTOM 1" sTEP - ACTION RESPONSE ~ PROBABLE CAUSE -

L

H[ﬂh dulput voltage:,
}t{lmwr than rating)

i

1. Annmm 10 wm dnwn lonp
! ' ?

o

2. Measure “voltage at oulput
of Onﬂntu ITPGI .

J
.I. J‘

by sHorting Q15 enyitter-to-base,

. v . - - .
a. Il oumdut voltage rumqins high, chock Q7, QI!’J.
and CRdB for short. .

7

h, It numul voltage falls 1o near Jwd, memaye shin’
from QIB and pmcw'd 1o step I2I

4 - :

. 2. 'H TPG is apimox. —0,7V, :[wu.k..lur ann cntm o

Ra1, Qnd dectiw 3.

..

b, 11 TPG 46 approx. 10,7V, check Tar defactive’an.

=
Low Dutput voltage .
(tower than ratingl

of OR-gate {TPG),

1. Measure voltage ot output -

T ;
a. M TPG is hrllwmm rera antl - lJ IV L!u-tk g psto
'07 Olﬁ R54, ‘o CHBU and dntective Q0.

b I TPS is nnnru‘x». +0.7V, protend W step (2!‘

B - * ] (L
: ) ‘ . sl et
ot " . L] \‘ - . v, ‘.
! . . .
/ . : 510 , ' .
- 3 ) . “'I r‘ ' ’
W \_J - o - * . ol '—‘ vl 0
. " vl . -t . " .
‘www.valuetronics.com - - s >
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“;::_ ‘ i e o Lt .
. Lo ; i L4 C : B d ' . ‘r . . Lo
R ’ hd v L N v + LK) | . . . ‘ ) v '
= ' Tahle 5.7, BV or 118V Supply Troublethboting (Continuug)_ R - ‘ N
L |l Symerom S - STER-AcTION RESPONSE l,'pnonnm.e c'AusE’ % o
. - e . T " - ! - b B ) . . . - . ' " ML ‘ ! A ’ ‘. : * o
o | N 0 A M _vulmuu at TH12, S H.vullnuu ot TP Is |1bsl|lvu, ulmuk for shmtml -
' Lt e _ b B o, ﬂ‘ - RAD, npan BAB, bprn 21 bolwaon pins 6 ami M N
' . o ' . ‘. : ) ‘ . P
. S o e _ . mul dnluuli\m n«m or UB - Cyo et
' R E SRR ™Y It Thig i§ nm:rux. -10 7V, prucmnj to step ISL : .
, . N R . | 3 Muasupn voltnge at TPYY, | a i Tl’l l\ Is nmnnx. IO IV plmck CRAG far 5lmn _ \
A : o R PR | o o :
Wt = o - e i TPII Is mmmx. ilfW plbcuud/n step M) A ' "
: : " ‘-av' ) . 'S A ! " . .
"1 - o . +” ' )‘l . ' , : L r'-
wr Coe 4. Wﬂu valtape at TP1G, n. il Tl’lﬁ tanmnmt. wDaN mplm.n U3, ?
2 S N A TPIG is-20r0 volts, chuck-Tar gpen RBO nuu
"y , ' L slmrlnd CI’M! or CIMS o I L
d . ¢, 1t TP1G is approx, iﬂ.?V, check for shofd R4, | T
_ omn R42, ar leaky or shorted €22, '
540 REPAIR AND REPLACEMENT . because of incluston in this 1able, "
A o - B-46 ADJUSTMENT AND CALIBRATION
5-41 Serias chulalonﬂuplnconmnt 640 A U M A T e
. o - “5-47 ° Current Limit Adjustment o
B2 Tovemove and raplace a surius rvgulnlmflmnsiglnr. b-47 " '.‘ i | , E e
J. Remove llm topand Imtlnm covars liom the instru. 648 120V Supplies. Pamtarm the tollawing slup% o . ¢ ®
el ‘ . - -adjust the curent linad clrcuit in the 120V or ~20V supply,
b, Remoye the t.ollucmr sCrows nnd unsalder the base pm.mugnmmr ﬂﬁ sutE llm 120V and R26G Jhi2 -zov cuftent
. *' .md uml i leads ivom the board to remove the' lranslsmr Hmil o o
. Tareplace the transistor, lollow the hulow massepbly a, Tuen the currant Ilmit ndiuslmmll pat (RG or R26G) !
4 mrlm as viewed from the hottom of the hent sinkt collectoi® lully mummcinukwisu to s mnimumi satting.
scerws, P, C. bawrd, heal sink, two insulating bushingstin =~ ¥ .- Gonnect the test circull of Figure §-3 1o the utput
collector serew hales in heat sinkl silican grease ADow OC-3 | of lhu supply 1o bw adjusted, Use 0 4052 10w rusisl r for, .
K ur HPGOAG-0208), mica insulntor. anoather caating of silicon. RL
e grease, transistor, Jock. washurs and hex-nuts, ¢ Turn on {lm supplv nansul |Im 20V VOLTAGE
o, Rfmldm the efitier nnd base pins to the cireuit * contra) for maximum obtpug {ully c,lm.kwisul.‘- ‘ . oy
. board, Lo o) : .. 4. Turn the current it pot {RG or R26) slowly.
' N clockwise until the DVM inditates a'vgltage drop across
. + 643 Semiconductor Replacement o the shunt- cnrmspnnding 1o a currant of 0 BBA 5%,
" 544 . Talile 5.8 containg r._j)laounmnl data for the suml- 5-49 _A +6V Supply {Model 623GA). - To ndjusl lhu cunant
. n:und’dclgm used in this pawds supply, Whan replacing a 5 Hlimit cin:uit in llm 16V supply, praceed as Tollows: ’ 4 .
© 0 sumiconduetor, use the listed Hugvlnu-l”ncknrd part or exact o, Chaotk the smung of the curtant limit by purlormlng »
. . commercialygplacemant il these are’available, If neithir of steps {g) ond {r) of Paragraph 5-16, (Be sure tq sot the
i ' e © these ane immndiately avaitalle and a par( is needed withoul gutput voltage to G voits.) If yeducing’ Ihb toad resfstance o,
_ i " delay lor operation or truuhlushnming verification, 1hé parts permits the current 1o excend. 2,0A, stop; wrn RAG stighuy * -
) ot o listed in the Allernate column can lm trivd . with'a high * clackwise, and rapeat llm mst, I, fnsmnd’, the qur-
.- L l!mlmlnlltv of success, - . . rent.beging 1o fall belord it reachns 2 BA, lum R4G slightly _
! N o . - : 4o * counterclockwise and repeat the tost, o, v
‘ : b 4'.3 Notice that hath thi: commercial and nllLrnmu e ? . b Rechuck the setting anid mmlfust RAG untiy (hn test
oy Placements hstad in T‘:m" 6-8 apply anly to INEHP powr shows that the current limit cireuit begins 1o rcdut:u the
supphies mvmmr by this manual and their use in‘any other current whon o ducreasiig Iond-rmislnnccr ncreasis it 1o . )
Hewlne. Pm.k.ml instrument is not necassarity: ‘tecommunted - " 75A 5%, _ .
611 T cn A -.\ '
' , - L . L ‘
' . ) \ ' ~ 4 [} .
1, . . '
. s / ‘ L
1 . J ) "‘

- _' C0
: www.valuetrorqcs.com
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‘cedure in baragrnﬁh Q 10, Sincu he sme ronge rusisiors mu

Nmit::iu:uh In the +1BV supply, proceed us lniloWs v .
‘a, Tukn eurrent Iimllad]uslmunl pot mam fully | cfnck

wise to its minimum sotting. - © - S
b. Conm.cl ha fest clrcull of Figurp 63 to ihn ou;pm

of, i +18V supply, Use'an 1852 20W resistor for R .

e Tun on the supply m]‘&ul the +18V VOLTAGE

conlml for mnxinﬁmwumul " clockwise}, = .7
d. Turn current limil pot {RAB) slowly counwiclnckwlsu

~ until the DVM Indicates a voliage drop across the shunt

‘conbspbnding ln.n t:unun't.ol 1A 5%,
651 Moter Cnlibrntion R =
. Lty
- 562 - I".'mnl Vbltmnlcn. Clu‘ lhu ncc.ﬂwcv df the pmlh’l-‘

voltmottr by ptsfarming slnns*[n) (W), pnd (<) of the pro-

used in bath:
Adjust. RB

vajt mngus their’ ncq_umcv will be the sama.”
Jdhat-the purcuntngn arir in the 1GV range -

{or & 1BV‘rnnm} I's equal t6 the error i the 20volt rnngus N
’ Turn R58 clockwise 10 Incriase the inducnl[ons oF counter- -

clockwise to decriase. them, If RG8 cannoi qlibram all
voltmeter rangas to within lhu M’i(, llwcilicatton chicck thy

valugs of ‘the. msislms in the voltnmlgr ghrewit, -0, S N
. Loe oy o ; .
S ‘ . ' '
. o
[ . A 1
- ' Co ' ! ' :
w0 . \ . -, g ! :
* - ._ - .
, 5'12: " . r
' N v ’. PN
' r - Ll
. _ . L - - P K )
' B Z A 7
< - P .
®
5 _ . .. , . '§ . '
- v \ . "
i \ v -

www.valuetropiés.com . - .
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- o ' Toble 68, Somiconducior Replacament ﬁul‘nﬁ A Voo ,
oo, Pefoponees 7. L L Hp ) Ewgt . N ca T
“Dosiygnptor ! f‘l’nrl No,., | AN « Commurcin) Alterhiats o
' s - foplacemoit © ] o T
. o . T ‘ 'h‘ 3 . ‘ " .o, . , G '.,'. ‘ - v
CRY, 8, 11:12, 21, 2820, | 10090327 e L e
:na:z. BG-66, 650 - o | o L O TS
CR2-7,22:26,42,43,46-47 * | 1807-0033 S 1 11 IR R
R4, 49,,51 B? | 10010016 - C 4 g [ s T
-CRA4, 57 o o[ 1eovodso. e, ot MeTRERR Y TV T
BTN AN -] 1863-0063 SR 111/ S N
Q2, 12, m T, | issA0aas | o A sBUMT Mob -
C Q3B L | - 1854.0563. e - T 2Nsots
of Lo 1es3om2 L | L aNamodA o Tl I
an . . cloesroos2s | LY tanemol S
Q13 : ©N 116630041 o e aNoaet s ST
afa . . 10640027 . | L . 2manAA, !
SUIE S » S mzoonaa'_ o ot T CA MEBT RCA .,
- 3 | 1mo0223 LM 301AH Nor T
vy R 1602:12 - o NB2 - L o
VR2 ., .+ | 1023 “-y Ly heassbe e S
vaz T jwozupso 1 ING3A3N S
R K . . [ :' v
. I' . . ', . LN 4
560 - HBV Supply {(Madal 6237|Al To nd]ust ﬂumurrunl 653 - Pancl Ammutur., Clmrk mulmhluum lhl'll.mr-

ammutir by lollowing i steps hulow. '

0. Connect the 1est setup glmwn i Figyes 6:3 1 i, <GV

lor HBVI outpul, Make the total resistangse ol RL, aned e

' current sampling resistor 2.4 ahims (ModeM3236A W LR
— .+ ohm’ {6237A) 1g pery 11 tpotating the supply 4 o il
< raled ou'm’la{ muirl Waye i nuwm mum] ol at lesst

20 watts

b. Close the switch anid sul llm BV vl VOLTAGH

control so_that-thy DVM uulu alas an uulnul of 2.5A

. {6230A) or 1.0A (G237A).~ ,‘ \

* g, Check and recong the nmwl Amme i .mum- v o
6V or +1BV 1ange, ' o ,
d. Chuck vach ol the 29 vou .mmwn-u 1 mum st by

.-using the shine finst sttup It uukuig Ry 0L HJ\*. " "
Y7 i selting thi’ vnlmuu contral lor w Q.6A vutpu? r.jwu-
* Rgcbrd the panel ammetsr acew acy o um h 20 Vot s wit

*u. Turn REQ glockwiw to inetease 1 mdicatione o

o lhee eanges or cuunlvn.lm kwise to flercreasy them

f, AL rutumi ldllhl.ﬂl' .ili llltm' .mmh-lm tgrmps

" tithin the 4% slwuhl.atlrm vheehk s v.ilumnf tiy e

fors in tha siteon; wehadig curind lelllrjtmuu TS

© BB, 726, nd RAB, e .

vl LT . .
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IR (& i INTHODUCTION

y . . 6y ‘Hm m;'nmnunmlns inlumml Ay iaulmlnum-
‘ o PRI I, “Table G4 Tists s ofy aiphasimmer e ordar

! hv Tt iz dmfunamn and puwmm llm Iulluwﬁm Inlm mn '
: ‘ TIE S
L e Hn[umm.n Duslunnlun. Retw o Tahle 61,
B ‘ I, Dmmlnllun. Ratyr to Tabln 62 for atireviations,

. ‘ il;n P, riumhm is |5ted wxcem in lnmmmrnts t.umuiulnn
ho Cinany s modla assimblies, i which case M TQ appems
o ; mn llm tine llh&pml numbar i lisind in each assumbly,
o L U, Manutaciunn’s Part Numba or Ty, .
‘ . Manatacturer's Fedural bupply Code Numbay,
' o Hulm lwInliln 6-3 {or manplagiurar’s name and nddmss.
v Hewleie-Packand Part Nuimber.
, o u Hut.mnmundmi Spmu Parts Duantity (hSl tor’
. complale maintepance of ane lnslnmmnt dufring ang vnm of
. isulatad sorvic,
el Pmls nol identilied jav " mlmmuzu dusipnnlm

T sscnou'ﬁh
-_ e EPLACEABLE RTS "

o e ol Quantiy ITOI, Givan only tha tist thie

.
-+

Table 62, Duseription Ahbr’nvimii;u'rs Xy

1
. " ), .
1 4 ‘. "'I
! : ¥
’ i .
. "5 I
' L ’ .
' . g
: Tnhlct‘il l}nlumnmuuslgnalum (Cuminucrdl
P upig v e vaiapr b, N
-Q *‘;llnniislm. tyinon ull, Py K
SLURIRLNT G phulcmull ale, '
8 . dawinh »~kuuut dioe- -
T s nansimmy ﬁ x‘. qukfn ! j, , -
TB = tnminal block 1.2 wlnT:umu-}i vh-‘ .
TS = ohutmalwwieh ©.f 2 ewljor hulwurk 3
o ] ‘? [
e I ) : " o ‘1.':!|

A -mnpum

- Dkt

[1THIE S ultdtnaﬂpn uunpni
Rssy. = pssembly .

. =tond °

= hracket .

~mod, & modular or

_ mig = mounting
n = nonp %10
"NC = nmmnllv closed

.- modifipd

] . I . : .

. Q2 PR ™
o ‘ . e Iistud ar the and of Table 6.4 sndor Mm.hunlcal and/or - c: ': IILB‘;UU Ccnliqrqdu . g'? . ":::"::r "rﬂ:)l:.:;"
' Miscellancous, Tha taymaer consists of paris bdonging to and oel ._l““r Hiciont 0 n:;h L
g ouped by lulllvldtml asseqablies; tha datter comslsts of all :ua ye :::: c';:; . :'ﬁud~ tm;::r by
ity nan munmﬂatuly .nmmnmd with n msunl:ly, omj position B ¥
"y * CRT = cothode- “ray tuhu 1 sdaseription -
/ CT = centor-tapped: 0D = outside diamnter
5 | 763 onnemwc INFORMATION de = dinect cunant 0 wpicaw 10712
6 Ta oo a ruulncumunl i¥arl, address order ar inn* E.,'PQT‘ :25:::: :":l:' ! r::: : mi::::::}:::;:j:: ‘
_ tuiry o your local Hewlan-Packard sates ofiice {see iists oy DPST & :ibijl:lu miu‘v” N :'J'll’ ' :::nk 10-pook
rear of this manwal tor addiesses). Specity the lollowing. ’ sinale Ilimw' C M ® Darts wr".milliun
. ’ infoimation lor each pari: Mud:.l complete serlal number, elact « nluglrui Ve '):;f . lwuk |'uvm ¢
, \ and any Onllun or special moditication.(J) numbers of the encap uncy :su\:nlud . ! :rdlln o ;
‘ msirumunt Howteti-Packard part numbar; circult talerence - F ' . 'fumﬂdi s et = recti l!:ur
designator; and description; Toordur a part not lislud in 9 b donrod le.inhuh M5 = 1OOL BN SUErE
Talle 64, give o camplote’ dusc‘ipliqnul ilm pml its fune. . g‘ P . el v
T tion, and its tocation, - ”‘d = fixed Si . wollican
‘ ' R Gu = gurmanium " SPDT = single.pola,.
- . . ‘H' = Henry - double throw. -
- o . : He: =Herlz SPST = singlole
Table 6.1, Refaianco Designators : . , : , i
: : * _ﬂlmﬁ st ,u‘g =g -} 1€ =integrated clrcuit- | - single throw
A .S asembly E - =miscelloneous D" = Inside dismater S5 =small signal- .
B« biowe { fan) - electronic nnrl '“c'ld « i"““"d“""?"l Te = slowblow
e aallnc}l'ur' T R “1os kil 107 _tan. - < antulpm
CB - circuithreaker | cjack, jumper M mmili =0 ) T e tianium
» : ' - ; M =mega= |0 vV  =valt
. ER = diode - K =refay | . mi: o vt = bariabl
’ « | PBS: - device,signaling | L = induetor “H micro = 1 v vanauie - .
. o Gamph M emoer met. = maotal ww. ‘:wlrewpuml ,
. ! v S j mir = manufacton - 15 Wan vl
. , o
..' e . . - G .
. ] Ve . . v
) A ' - t ’- ’ '.
' . ' * . )
’ ' L} - .
| \ . ‘a . .
I. iy -~ " -
. / '
WWW.VdIUuEellT O SGOIT R . , “
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* . , ! ! * P [] )
R L . . i ’ . .
' .osr e . . f"!' ' Yy \ .
! R Ce e / e . e Y e . r
S bt e . :
( I 1') Tablu (3-3 Cuode l.m of Mmmlumurmi. R , .
P O - T
v CODE * MANUFACTURER. ’ADDHES$ CODE MANUI‘AQTUHI:R ' 'AD,DHES$
.|, 00020, EBYSates Qo, g o Jamaies, NY, , 103y Trnnsistm l.ll!(zlmnil:s Cftyg,
kA A . | oo6ha "Aulnvun Gmp. . New l!udluld Mass. N I anummlls. Mlnn.;
f-.'\.. B I , “Spigamo Elustile Co. ' : ‘07188 Wns!lnuhnuw lIluulnluCQrp. l:lmlm. Ny,
-,{‘»‘x,’-, N A 5. Caraling Dy, l’lckmﬁ.BC» g '07'203‘ l'airchild Comre abd Jusirimying ™
R SO 021 E s Allen Bradiey-Co, ~ M ke, Wis, § M?tinlnlri Viaw, Calit, *
Vo el RG] Litton Ing, ' Bovaghy Hills, Cu!l!. N 073!37 l!!t tclernm., The [Lis Angaizs, Cnlﬂ .
o R DlQBI 'TRW Gumiuumjlmtms, o, e 07397 Svlvnnin Eluclrinl’rm hln. ; R :
(IR s B S kpwndate, inll. o Mounsainviow, culi,
: A | ,b.lﬁﬂﬁ "Tunns Instumiots, |l10 <Dallas, Toxus - 07716 IHC Div. ol TRW Inb; Burlinutun. Inwn
B N L) [ HCL Elcnlmnlcs, lnc. Mnnnlmslnr N, 07910 Comlnumnl Povicy Cnrp, B . .
- oeag | ‘Amurock Conp, . ‘ Iio!.kluul i, do o Howihoome, Cnllf I
o I3 02[‘37 . Sparta Mty co; Pover, éluo"' A 07938 Hn’\rlhqnn Cn.thponums Div "
S 02!1& Forroxeube Gond, + . Snuumllui. NY. Y . Ao ‘s, T Mowntaln Vliaw.C‘nlll
oo s 006 1 F bnwul‘thbmlmJu'l‘ Mortgn Gm\m;ul . '""onags’ Bruuzu Corpnmlfuns. Ing, Unhm, ,J.
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S e 1L e, film GAQkK 1% 1/6W 1 ‘-Typu Mr4c‘rn 10701 { 15T k]t R -
T N R el Ul 1.6k 1% 1/8W 1| Typa MFACT-0°" |7 50701 | 01670427 ¥
¢ RN xd, flm 110K 1% 1/8W 2, | TyneMFac T, I° 90701, iNireraaes . | v |
AP 1 - txd, film 130 1% 1/8W ' 3".*| Typu CEA, T-0° pne’ --qséwnau I
- R NiTAA xd, comp 15k 5% 1/2W. 1 | EBTG36 S J]reaniar ] o6Beaa63s v |
B LI ‘Txd, cppip 510 5% 1W, 1 'l eBs1G . bnzl IR TR K Y
R16 fxd, comp 10k 5%ATIW. 2 |eero3s 01 li Mﬁao 1036 - | 1 Wik
oo |nes | Ixid ww 025 10% 3W 1 | kapgga _ mwn oun-nzo | ) i
e R24 | fxd, camp 1B m«.uzw's:- © . |Egigos - ,mm’ﬁr‘mmc 906 I
a4 s o] var ww 3k : 'r;puno;m | b0 Y 21001823
. | nas fxd, ww 1,25 1/2% 6W : 28480 | 0B11-3304 .
< | pax Ixd, fitgh 130°1% 1/8W - ryme cen, TO . 0776. | 05084080
: R33 fxd, film 16k 1% 178\ 2. | Type MFAC, T-0 (| - 1970) 0767 UMG ]
R34, ixd, comp 510 6% 1/2W 1. | EB6116 o121 | 0aBs511% |
R3G fxd, carip 10k % /2w . |Eso3s on2] 06861035
(paz © T — L : .
6236A | Ixd, tilm B.GGK 1% 1/BW 1 Tvpc MFAC, T-9 10701 ;| 06B8BOTG, | 1
A . CG23TAT Ixd, film 2.87k 1% 1/8W 1 | Type MFAC-1, Yo1e701 osnmgal' ol
L R43 ' fxd, ww 0.1 10% 3W ~ | kdosos,, # < 1gd1 { osniagr |
,,\" RA4 Ixd, comp 18 6% 1/2W . |EBigos . |, ©1121 | 068G-1805
. . . 945 . oo N . ! o . ", . -‘.;‘ . L
L . 6236A. - | Notused : A N EEU ' 3
‘ - 6237A. | fxd, film 2k 1% 1/8W 1 | GEARR3 T 07716, |- mmmm 1
. Amas 7 | veraww3k, S Type 110-F4 | . 1460 2100:323 '
- ;nq; L oL “'{él - : : - v "'
|6236A. fxd, film 23k 1% 1/8W 1| Type MFAC, T [ 18701° ,06913;320_9. N IR E
Vo . 6237A " Notu'sed o ' C o " ..\ )
_ Inas E B -
o], 6206A lxd wwn:!auz%sw E » . 28480 | oB11-3383 |-
o 6237A - “fxd, wwDBZElI.'L’% 6w 1 2{3{130» - 08113306 | ),
- S LT B - 1 SRR U T I
S ©6236A . | Ixd, film 750 1% 1/BW I | Tupe MFAG; T0 | © 10701 | 076704200 | 1
S ,-6237A “Not used - " ' Ny
At —— v - el
. . . - '\' G‘G }
. R ' * -u ) ey o : ' ' 3
;www.valuetronics.com’ ! . ' P
“ R . _ T '



T
www.valuetronics.com

im

:”’.1 ' ':i » ;‘, Vel T i }
"‘i' : , . e, r- Py ] . o -
iR o vt Takle 680 Raplaceable Parig {Continued) - i
R ey TR A . 5 [ .
St PRSI D_EBCHH'TinN o : | Q| MFR, PARY NO.: | cODE | WP PART NO, | s
' E s , L o o . [
e ".;i:z:m/\;, . bR, il 330 vmuuw - 1. | Typu MEAC, T\0 Ap701 oanu unps A
- URBTA T Ik, G B3k A W L Ly MBAC - | 1e701 Yosenaiey- |1
- A0 i, film 10K, §%-1/0W e MEIG, T o0 . 0767-0468 . |
SN N R lud. flm 130 1% 3mwW o Lo | TYREGEA, T L0760 osopaonp |
R 1.« N m} wnnls?ﬁk ﬁ":.tlzw . 1 | EB7B2G - 01121 .| - 00867626 !
S 1TV N I T - et vl
o o B2IBA !ml wwﬁﬂ bw, ww 1Y | Type 2478 66289 [ oBittop2 | |
RTRR (R Y 7 Y mu wwtaﬁ 5% tow 10 | Tym M7E \56209.* OHH wus S
SR Tm;ru,' LA S ‘ | R o
s ey el GRIGA rnu cumpz 2k G"6|!2W I tnzzzﬁ ..-‘._::_; - a2 omza 2225 1
. Ml emrA | i, £gmp V1K 6% 1 /2W o 1 |ERIs 01329 0680-1135 1
R I 11:7 T Ixd, il 2701% 1/8W ,.‘-- A [ Tvie CEA,TO » . [ 07716 | " 0767-0260 . |41
S ns7 - fxdd, tilm, 221k % 1/8W T [ | Type MRAC, TO . | 10701 | - 07570473 1
o 8, 60 var, ww 250 oA 12 (e ho Yol naso | 21000030 |
AN oo ™ _ bed, fm A Bk W 1WA TypeMFac, T . 19701 | 07670440 N
A B[ txd; omy 240 6% 1/2W " . 1. |[EB2IE T “honar |4 ossg2rs T
N - “{me2 Dxdd, il 11k T 1/BW, ‘2 | Type MFAC, T-0 10701 | | 07670443 {1
' RGI .~ | thed, film 3.6k 2% 1/0W 15 Type MFAC, T0 - [10701 | 07670037 1
RBA * Ixd, film 11k 1% 1780 A Typa MFAC, T-0 10701, | ‘07670443 _.
.} nog Ixd, film 16,2k 12 1/8W 1. | Type MFAC, T-0 19701 | o0767.0447 - |
« | nee - Ixd, mmm % 1AW 1 |Type MF62C, T-0 | 10701 | 06883506 |1 .
RG7 3 T . B
G236A | Ixd, ww]SB 6% AW - ‘ 1 [ Tyow 2426 56280 | “oB120112 |t
B237A | Ixid, ww 220,6% 2W T | Type BWH 76042 | 0811-1763, 1
RGO . ‘ '
G236A |- Txd, ww 260 6% IW I | Type 2428 56280 | - 08111210 | 1
< G3TA Ixd, ww 400 5% 3W | Type 242E 56289 | 0811980 1
| g = T
G236A Ixd, ww 100 6% 10W A | Type 247E " |Jst2so | osiiago3 |1
.| = 6237 " Ixd, ww 160 6% 10W ' 1" | Type 247 66280 | oo, 1806 !
*R70 - N .
- W6236A - " | - Txd, ww 40 6% 6W 1 | Tvpe 243E 65209 | 08120083 a
CCG237A [ Ixd, ww T B GW 1 | Type 6XM 1484+ [ 0812:0007 1
R71 fxd, filny471 1%*1/6W 1 | Type CME-G6-1, T+1 | 01637 | 0G9B-6514 1.
R72 Ixd, comp 33k 6% 1/2W = ! |EB3335 on21 | 06e6-3336° |1
+ | nr R ' : - ~
~}. 6236A ‘Nmusud o ERVEE B o
' B237A | Ixd, comp 1.1m 6% 1/2W < | v [EBISE - o~ Levi21c| 068611657 | 9
. . GzﬂﬁA (jumpnr installed) | . - 1 -
e | oe239A - [ 1, fitm 6.98K 1% 1/8W 1 ['Type CMF-66-1, T-1 |'01637 |" 0cgB4470 | 1
o 3 . slide switch, dunt DPDT 1 3 - | 26280 ”‘ 31011914 [0
o T, Pawer Transformer'” : _23480 T 06236-80091: L
: U3 Dugl op amp, IC. 3 i 28169, | 1826-0002 F-&
U4 ©+ | Onerational amp, IC - 1. | LmM301AH (27004 18200223 1
VRI " | Diode, zener G2V "1 | 1NB2E " ‘28480 | 18021221 |9
'VR2 Diode, 2enur 9,00V - 1 maasas 28480 | © 19023149 | 1
v |vR3 Diode, zener 7.6V .. * i F 28480 | 18020660 " | 1
K “§. Rusistor network i 28400 | 18100217 7
XA - e T
S 5.? . : . 1 . T
[ ]
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5 ": J ot ' Tably G4, Rqrplnmuhiu Parts ICumlnundl o .
il ' ! N l‘ < b ')
CCREF, | T R MFR. | . 1
" DESIG, |/ . HESCRIPTION: - ’ | e MFu.fAir_'AnT Nt"), ' CODE .| WP PART NO. | BB
: s FrontPangl s Electrics) - . O A N N o
DSI < | Inbcater ight, LINE ON - A |e00-207WHITEL | 72706 mbuom 1
) 6236A | Volinoter g - i |- 1120 \an0, L
6237A | Volueler ' 1 apand | 11200302 1
. M? ’ 1 N '. - a’i‘.“.“: v “‘ . “ ;" . v ,l
| (G230A | Amiibtr * e 3 BN 204680 | 11201380 L]0
: 0237!’\i tf - Ao . ' Frs 2BAB0 | 1201383 . |
i §) ‘| Touple Switeh, LINE ON . S [1BeH. omaed’ |- avorason {1
SN | " 3potitlon rolyfy swlu:h. METEH ) L 26480 |  3100-1043 R
oo [R), Al vat, 10k : 2. _[Barins 43 12607 21001864 - {
" Rear Heat Slnk-l:l_nclricnl ' ‘ N
F1 , + Fuse, 2A 260V [5td. Option ' R R B ! .
— and Option 100) .~ o :nzonz R mmb_,_ 2Mo0002 . |6,
3 K ‘f'uw. 1A 260V [Options 220°; o ]
» ) " and 240) 7y 3 |aizoon, [ e mmmm {h
01,7 ., Pawer PNP Si ‘ ‘2 |shea 7 | c 043 | fes3ooss |2
2 1f03,B. Pawer NPN 5i 2. | 28480 | '+ 18640603 2.
. o Cireult foard - Mechanical - ‘ ’
: © Hant Dlsslpnlur {CRBY, 62,02 L C SR T .
In 6236A; Q2 in 6237A) an [gorcB 06820 -1905-0})3‘»[‘_: |
. Heat Sink (Q13). .~ ° 1 20480 | -BoODO-GO2B | {
. . Spocer {for Q11 heat sink) 2 28480 03800716, P
. Rubber bumper 4 28480 | - d103-0086 -
: " Front Panel - Mochanical AN S i
“Binding Post; red, AL . S esago | 16100031 |,
Binding Post, Wack { 28480, | 15007 |
Hix nut, nylon, 3/8-32 - 6 20480 | 20800144
'Meterbazel < v 1?7 -] ‘28180 | aos0oe7t |
B - ~8pring, compression. tnv.wr tpuunll i A 28480 1460-0720 .
"Retainer, pissh-on tfor D51} 1 . | 28480 |. UJ"J'QEOQ
‘ Knob {R1, R41, 52) "3 " 2BABO 0370- 1008
. » Miscellancous | x - T
Bushing, transistor lnsulnlor B , 28480 '0340 0168 i
D, 7 . Transistor insulator, mica 4 o 28480. | 03400179,
' :"Fusehn!der - 1 |342014. U 76916 MOI]ODM _
. Lockwashor, fuicholder 1 28480 | 21900064 y
oo Nut,nylon 172.24 4 50 | 28480 - 20500131 .| ',
, Co ' ~ Foot, rubber "’ R 28480 | ;04030088 ' |
P Line cord strain rellef I 240 | 04006013 1 . [
Line.cord ' 1: - sen par, 2-2) N )
e * Chassis sssembly, laft’ | SRR IR _gB"IBO_. G050-7968 - e
T .1 Chassis-assembly, right. © * . ETIY EOGD 7955 N
N . Front panal (62364) 1 " 28488% | 06236-60001
S B Frant panel (G237A) 1 , 28480 | 06236-60001
N Heat sink, rear iR ' 28480 | * 6020-8423
‘ \ g Caver, top and bottom - CL2BABD | 60009424
oo - Packing carton ' ! *| ,28480 | 92110848
: Floater pad, pcking curlon v 2 228480 | 42201218
T L { R o8 N _ R
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Figure 7.1, Models 6236A and G237A, Schematic Dlagram .




