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> This servo/discriminalor provides a
third simultaneous propo.tional co.lrol
funcijon lor fie B & D sYslcm making
it fully compelrrive in Cla(s llt The
unir ooeralcs lia vJrration ol rhc motlu-
ldrina ronc trequenc! .nd i. normallv
Lrsed for ailerons. An individually p.rck-

aAed servo utilizing the imprlved scrvo
circuit developed for the S/D is aho
described. Th; servo may be uscd 1o

.eDlace the carlier B & D durl servo or
ii ma\ be used r( rn inexpen\ile but
qLrdliti replAcemenl tor olher t^oi
ihe S'D and \inslc \er!o wcish 5ir oz
and 4 oz. and reiail cost of Parls is

approx. $31 and $?3 resPcclively
The disffiminator circuit general con-

fisura(ion 6 not oriEinJl wirh us ll is
parterned afrer l.orrir!"J oh nc\t Pagel
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nawmn sn[ t B!0 Drscnrillllrlot/stlvoB&D. . . continued

rhe circuit used in a well known "multi-
plex quad-proportional system bul wilh
ci.curt values abd !l)116qes changetl lo
suit our requiremenls. Our version is

not perfect, but il Performs amazingly
well considerinS it must work under
adverse conditions of varying Puhe rates
and widths. borh of which are fixed
param€rers in the multiplex sysiem from
which this circuit was dedved.

He.e's how it works: Ql is a high
input impedance clippcr staS€ directly
coupled by Rl to the collector of Q2
(audio output) in the receiver. The out-
put of Ql feeds lhe stagger tutred LC
circuils. L1-Cl and L2-C2 throush
resistoB R4 and R5. (Refer lo fi8. 1

which shows the f.equency response of
each tuned LC cncuit in terms of peak
A.C. voltage at the base of Q2 and Q3
as referenced ro 2.4 volts.) The A.C.
loltage across each pa.auel tuned L-C
circuit depends on lhe tone frequency
and is naximum at lhe resonance frc-
quencies. fl and f2 in fig. L

At f0. (neulral aileron), the Peak
volra8es at .he bases of Q2 a.d Q3 are
eqral, opposile in polarity, and about
50 ro 60 percent of the amplitude at-
rainable al fl and f2. As ftequency is
varied from fO, fie peak A.C. volls at
Q2 and Q3 will remain opposite in
polarily but different ;n amplitudc, wilh
the difference depe.dent on applied

The high input impedance emitter fol-
lower stages Q2 and Q3 funcrion as
peak detectors which charge memory
capacitoN C3 and C4 to a D.C. level
approx. equal lo the peak A.c- volls
being applied to their bases. The D.C.
voltages are amplified by a factor of
approx. three by the D.C. amplifiers Q4
and Q5.

Resistors Rlo. ll, 12. and 13 and
capacitor C5 form a summing network
whose output is th€ algebraic sum of the
D.C. volhges at tbe collectos of Q4
and Q5.

Whenelcr the tode frequency is var
ied. capacitors C3 and c4 will assume
new D.C. voltage levels corresponding
lo the new value of plak A.C. volts
applied to the bases of Q2 and Q3 und
lhe summing networl oulput will vary
accordingly Thus the output of tbe dis'
criminator is a D.C. voltage whose arn-
plitude and polarity is dependent on thc
ransmitler modulation frequency.

In the absence of an input as during
low Ihrottle .odmand. the discrininator
ourput will aulonatically return lo the
2.4 volts neDtral value. Happily. duriog
high throttle command (sleady tone)
aileron conlrol is relained.

In the interim between tone bursls.
C3 and C4 remain al essentially the
voltaSe level established by the last
couple of ronc cycles. In praclice. how-
ever. there is some dischargc lhrou8h
R6. R7, and the D.C. amplifiers Q4 and

r;
lo

46ovs-co6du.r.r rid. ol i..voldis.riminoio.
pritrl.d ci.uir bood. (A.luol ri:e)

Righr-Condudor rid..t iisT. $ryo priit.d
rircuir boord. (A.lucl size)

Q5. As a resull, somewhat les control
deiection is alailable when the lone
_on .lury cycle i\ shod. ThB has lirlle
srsnif icance in practical rpplicalion
si.ce lhere is no iileraclion !t or near

Also. some temperature drift can be
exDccrcd due to dirhL chrnSes in reso_

nanr frequencie. of rhe luned circuils
$,rh lemperdture .nd unbalanced ch.r
actcrislics of the complementary lran'
sisror Dairs Q2 Ql and QarQ5 Al-
rhoueh dirft here i{ srerler lhan in cnv
ottrci parL or the B & D s)nem it i\
tolcrable and within ailcron trim rance
over normal R.C. flyine tenperature
i.nses tJ.fonunatetv. drift i. almosr
imp_orit'le ro elrminate,n D.C. citcuilt

The servo circuit k esscntially a re-
finement of the circuit presenteq in the
oriSinal B & D sedes. lt features im-
proved response and damping. burn_out
protecrion. Srcale. rorque. berrer.esolu_
!ion, and vastly improved lemperature
slability.

R27 and R28 determiie the nmount
of servo deflection with a given input
lolldse. Incrcasing lhei. lalue increases
,l.decrion dnd vrce versa The cmilier

follower slage. Q6 and Rl4. is solely for
remperaLure compensalion of rhe next
\tase, Q7. Tcmperature effech of Q6
and Q7 are opposile in direction and
approx. cqual; the.efore, they clncel.
(This ve.y effeclive melhod of lempera-
rurc compensation is worth addinS to
your presenl B & D servos. The Pholo
shows how it is done. Be su.e lo insulate
the piggy'back transistor cases from one
oother and adiaccnt component leads.
while you are at it, r€movE the diodes
and replace them with jumper wires.
Aho. remove bolh R2\. And don't
replacc them wilh anythi.g.)

The higher supply voltages used on
the seryo information elecl.onics are
ad!antageous Io iervo nerformlnce. bur
were primarily d'claied by the require_
ments of the d'scriminaLor. lf lhe rerder
wishcs 1o use tbe sin8le seNo with some
orber system that hasn't the hieher vol!
aees. ii is permissible lo connect the
6-ov ,nd -l 2V leadr to 4 8 dnd
zero V. respectively. To retain the same
damping characteristics and servo sen'
sitivily, it will be nec€sary to increase
the vrlue of thc damping resislor Rl5
and 1o omit R27 and R28.

Mechanlcrlly , (C onlinued oa paqe 58)
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B & D Servo/Dis.riminotor
(contilrted lrcn paqe 28)

wcve .dhered lo carlier R & D servo coD-
.eor5 for \ mp|ciry. UnforL!ntrtel), the
ntlon ce.( suDplkd bv Ace wirh lheir
eerr cnd prcmodil5ed pot <er\ cannol hc

sed bec.'u\c uf lase deDth liniLatid.s We
used M ehrv Midxer mcirl sDur and pinion
!ea6 Jllhouxh rhc M cbt! MidAel rylon
aDur celr should Jlso *ork vcrJ $ell.

The D.oceLlure for modifyinr lhe norr
dnd mounl'na lhc MrAhy Midsel scrrs
was complcrely described in thc May,
1963 MAN and we hale noihing to add
exccpr b reconhend thal the pition eear
he frstened lo the motor outplt shafl
wrlh enory (cmcnt rrther lh.rn \older and
Lh.r Lhe bot shalL shoulder be lubr(dre{
wirh rul6moti\e disrflburor ftm areit
*here it rubs aeainst the Dot mounting

tEt AltPraNE NEwJ. Aucu.r. l96rl



bushns. ADd donr forreL Lo l@\en up the
poL wiper spride letrsion J brl ro re{lce
rhe drae. w€ Jho ick the (rrhon qrp.r
hln.k fi;mlv to ils rat wiLh r lrnv hit of
silve. corducdne paint 1o lrevent side
olav. but tbis isnt manUctorY_ fle temoerature stabililv 5nJ aencral
Derfomanca of boLh the dirriminJror and
ied6 vrill be enhcnced if ce 3in om-
ponenls are sel€cled and malched .s fol

I Each transisror in ibe codplemenla.v
Dajrs O2-Ol, Qa-Os, Q6 Q7 shuuld cl.selv
inarch il5 Drrher in alin rnJ leat.8c. Low
r. mnderaie o,in r 10-75 r Jnd low leakrse
uns are besi fot rhse posirion\' Q8 Jnd
Oq are noL csDeciallv crirrcal. bur ertreme
li hich Eain hiph leJkaee Ir^nsiroE \hould
6e a-v"rded Verv hiPh arin units (100'
lOOr are besr for OI0 and Qll rnd hieh
leak;ee is not deirmenral. Ql is nor
crnic;l and any normal 2N217 c,n b.
ned rTh. rransieLor checker describe,i
in the March 1963 MAN can be used fo.
r.ansistor seleclion),
2. The comDlementcrv ressllr p!irs R6
R7, R8-R9, Rl0RLl, dnd Rll_Rll. rnd
rhe caoacirors Cl-C4 are tol c\pecrilL,
.riti.al as ro hctuJl value. but lhe more
closely each lair js matched. the bellcr fte

To lest lhe complclcd single se.vo,
power it up and connecL lhe inpuL to lne
wiD€r of a lK tesL lot conneclcd rn serres
belween lwo ].5K resisrod acro$ 48
volh. When rhe tesL pot shifr iq rorrreJ
lhe sedo pot should follow If Lhe ser\o

extremc and remrrns
ilerel roar misinteror<red Tablc I so
reve(a 'rn,r rhe ft.lor le.ds o. the leed
bxck DoL leads lf the 5cfto h overdrmpcd
tsluedish and roo much deldblndr in
crease dlnDin! resistor Rl5i ii ir is un_
derdamDcd lloulhr lnd iieslel' Ioo lonr
before ielllinE inro : new n!ll no\ilr.nl
decrease Rt5, When Jdiusted nropcrll, this
servo will hr!e prccticalLi no ovedl.or
Ir rems Lo iurr buz Jlonc Lnd comc Io J

The bobbin' for Ll rnd L: dre inilirlll
wound aboul ihree-fou.thsfull wilh No. 40
enameled vi.e. The winding dnecrion
doestr l malter, and lhe wire doesn\ hile
to bc $ound in nctrL lryeb clrhoulh ne.'l_
ness isnt obieclronrbler We u\e L hJnd
drill .lamDed n d !ise for d $inller Whcn
.nmbler. tie cores and bobbins can be
1€mDo.a.ily assembled lo thc PC bolrd.
Leave the Distails lorg and run thcm
,r. nd rh€ edse of lhe PC borrd and
lemporarily lac-k solder them in place.

The discrimi.ator sbould be rdnxred
befor. fte servo section n connccted io the
lot and motor. An oscilloscope, audio sis-
nal seneration, ald VTVM or VOM are
rcouired. Here s ho$:
L tonnecr rhe s/D ro po*er.
2- Connecl an audio signal Senerltor be-
r"Een lhe inpur and minu5 1.2 \olLs. The
Judio-ftnerdlor should be pre^el Ir \qurre
wave if available, sine w.ve if nol. ze.o
volB ou,p!t, rnd 1500 ..p.\.
I Connecr lhe ,cope bcLseen lhe collecror
of O1 and minus I .l lolB Inc.e 6c lhc
ourpi,r of rhe rudio Aeneraror unr,l J
1500 c.p.s. squJre va!c rppcJrs on lhe
scoDe. and conrin!e increJsinA (he output
unLll there is no further in(rea'c in im
nl t',de of thc souare wove
i. C"nnect rtre icoDc bdween rhe bJse of
02 Jnd Dlus 2.4 voll\. Vrtt lh€ innur
f;eouencv_Lo limt f2 whicb {ilL unLlor bled_
tv tie weit oetow l5oo c D.\. Removc sev-
dnl turns of wire fron Ll, and tepeai the

I

Dro.edule Cont nue llis proces\ uilril Ll'
al resomres at about 1600 rr l65n c p.sC1 resoDat.s at about 16l)0 to 1650 cps.
5 Connect rhe (oDc to lhe brsc of Ql

"";",r,,." "r {.n .r forand repeal the .procedurc o_f step 4
l-2 c2 irccDr thii time lim lur J resonrnt
frcauencv. il, whrch sets up rhe fulLowing
condnion: At Lhe f.equen.y (f0r where

ntoDEt AIIPLANE NEIV5 ' Aus!.r,



B&D
\ca ttt .d lrant Ne. 51)

ihe Jmplirude rcross Ll-Cl rs 50 lo b0 per
cenr of rhaL.'t f2, the amDlilude dcross
L:-C2 shcll be 50.60 per cant of lhJt rrrr When lhis condirion exi\ts f2 wlTl rsll
someshere in rhe vicinily of 4250 lo 1350

6. connect the vTvM or VOM berween
rhe nurpur of lhe Jiscriminator and plus
2.1 \oll\. VJr\'nx lhe freauenc\ bel$een
fl and f2 sbould sive an oulpul voltasc
of plus rnd ninus ,7 1o .8 VDC.
7 t)ermJnenrly frsten do*n rhe clF cores.
\ho en rh< b.bhin lexd wn.s n,l .,rr!
rhem rhroulh the PC board and n€rLli
solder ///.i rhc S/D is compleleiv checl..
ed our, it is xdvisable 10 srick the fraxile
coil leJd, to the cuo rore Jd thc Pc
boJrd s h co,i dopc ;r co
Prevcnt dlmJ8e, JnLl ro ooze some bJ(ljnlo rhc (up core. io DrevenL lhe bohhin
irom shifting about.

ThoushoLr rhe rbole proccdure, keep
LhE\r f.ri\ in rrind:
L The cores are conductive lnd musrnl
rho .'rarn{ rn} olher comDonenr lcadr.
2. Cup !or.\ !dry in permerbrIry.rnd
should lot be intermixed durinc the ad
justmenr lroccdure.
3, lhe cores tuus1 be pulled down snusly
durins each frequency check vilh the I ?2
r ri \cretr\, Jnd Lhe mrrine surfaces murt
he kepr clcJn so rhJr rhe two hclves wrll
mnlie inrimare conlac!,
4. The cup cores rnd nne sire windinqj
.tre rediout r. work snh Be,6re \oL' hiv.
rhem propefly adjusted, you will ;robably
wish you d never hea.d of B & D, Bu1 re
member, in the end, it will }ave beer

To chelk out Lhe seryo secrion, sjmplt
hool up rhe Dor and ootor leads Lo ob-
tain lhe dcsircd direclion of servo rotation
ler table 1, insr ll rhe Pc board in lhe
casc and firc up the S/D usins 1be audio
si-enaL sener.to. as a signal source.

To operate rhe S/D *nh the .cst of the
system, sinply wire the airborn€ com
ponenr\ per rhc pouer schemclic anl
\onDecr 

'he 
inoui ro 

'he 
(ollecLor of O2 in

lhe reccivc., l1 will, of cou$e, be neces
sary ro adjusl R20 in the iransmilre. to
oblain rhe proper neutral frcquency. f0.
Full lcf! and rishl aile.on srick llrvcl
shoulll oroJuce dt lea5L Dlus rnd mrn!\ a
!olR d;camrnalor ouriur. lt ,r dosnL.
in.rease Lhc Jmo!rr of frequenc! rhdnle
by incre.sing C5 in the tansmirter to .l
MFD and readjusting for neulrll lone

The.c should be no intelaclion *ith
eilher lulse width or pulsc .ate wirh the
aile.on se.vo !t or near neulral, At S/D
posidon appreciably avay from neurial,
varialion of pulse wid1h wiu cause
some aileron defleclion becanse .r rh.
decrerse,r Lli\cridinator outDur siLh low
percenlases of rone on ron;. ln addilon,
.isht ailcror (fast lone) may p.oduce
more control deilection lbar hft. The non-
linearny can be considerably reduced or
climinaled at rhe ailero. by employment
of suilable non-linea. linkaee geomelry.

He.e are a few chanses you can make
ro \our receiver ro enhrnce ns temDera-
rur; srabilirv cn<l mJke it berrer nr r;d ro
lhe scrvo/discriminator.
I lnsert 22 ohm resistors bcLseer Dlus
4.8 \01Ls id rhe emnren of Q4 ind Q7.
(See photo). It will be Decessary to read-
jusr R17 in the rcceiver and ro increase
lhe !€rcenlage of tone "on" time at rhe

'EL 
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rammitler 10 ottain proper neut.al oltplt
from the rudder a.d elevalor filters.
2. Changc Rll and R14 to 8,2K and 6.8K

Si.ce the odsinal B & D series was !ub-
lisbed. *erc received r lremeDdors
mounr of coire<ponllence from rhe neld.

ind by now we are wcll J.quainled $ilh
the problem\ enco!nrered by \ome build-
eE. The mos! frequenr comol.ints dre dis

La.k ol Rdnse. This lroblem is allribtrla-
ble 10 one or a combinalion of inse.sidve
superegenehlive detector, low gain audio
slase (Q2) in lhe receiver or low output

Here is a hore precise procedu.e for
settidg np the dclccror rh.n the one
described in tbe receiver arricle.
l. Use a lmnf mica or NPo ceramic
capacilor at Cl for 52 mc., and 2 or 2.2
hmf for 27 nc {Despire whir lhe xulhor
.n.e eid ,h.'ri ir in cri.l I.trki) T.,cl
ir a 39 mhf mica o. NPO ceramic {ith
leads cut to ta" or le$ at C2.
3. check lhe nlimenr \oltase ro make
sure it s betseen l.l5 ro r.5 volts. U
Iess than 1.35 volts. reduce Rll from 2?
ohms 10 22 ohms. use a fresh 22% volr

4. Conneci abou! 30 inches of .dienna-
5. Turn on ieceiver and listen for the hiss
at the colleclor of Q2 sith hcadphoner
connecLed rn scrics wilh Jn .01 cJp,triror
.s described in the receiler arlicle, or look
lor n snh .n oscilloscobc- lf nonc is
herrd. 

'ncrcase 
C2 lnrl rL occu6.

6. sct d antenn.le$ f.nsmirter aboul
three fder fr.m lhe receiler. turn on RF
and the P/M and run. rhe rcceiler.
7- Connect an oscilloscope between lhe
emitler of Ol ind cround. The waveform
should be as shown in the waveform photo.
Tunc for lhe naxinum peak ro peak
volrage of lhe slpe.iDposed rndio lone,
Jnd nore Lhc rmDliludc.
8. Rcduce a2 r Iis mmf. an'l iccin lunc
for oaxinum amplixtde- vhich sill like'
l! b. cre.,rer rhrn before.
d. tepi,, *ep 8 unLil no turrhe ncrease
in ouLpuL is obLdined lErm. nenllr inn0il
rhe inrAei vclue tor C2 rhxr sivc\ m,rri

10. Inslall the .eceiler in the clsc and
oe.form lhe low loluae .hc.l' dcaribeJ
;n thr re.encr .rtr.lc. lf the rcceLvcr $ill
super-reseneratc wi1h rnredn. conncctcd
do$n to 20 lolis or less, you lre in busi-
ne$. Jf ir ouirs abovc 20 rohs. reduce R2
10 about 2jK and 1ry aglin. Somelimes it
mry be necessary to in*else C2 by j$t

Wevc noliced lhrt wilh .n optimum
adiusled supere-qeneralivc detector. thc
hiss !olune h vc.y slighlly less wilh r
f!ll antennr connected thrn with no anlcn'
na. rnd thrt srlspins lhe anleDna wiu nnre
some effect on hiss volun.. lf the hiss
volume scems lotnlly unailecled by !n
tenna iensd and by lrasping thc rn
knnJ. rml d rhc oDrimum cl i\ \mJll
(13 lo 27mnrf) ir m.Ll b< rndtrJli\e rhrl
Cl is loo small. This is more likely on 52
mc. where ihe rol.rance of cl usually is
Dlus or minus 50 percent. lf lJraer lhln
l9mdf. tr rcuured Jl C2 for suDetrcoen
eratron, !nJ lhe supc.rcscnerarrvc hrss
!olume i5 rpprccrJbiy louLler wirh rll lhe
,nLenm rcmovc,i rhJn $ilh it connccrcd. n
is vcry likely th.l Cl is out of lolerxnce
on rhe hixh sidc. (The sane efiecl is some-
Iioes obscNed when C2 is loo smrll and
wilh Cl normal, but hcrc mulliple tu.irg
soots Jre oflen ob\crved).

lf rour suoereaener!tive delc.Lor oLn
our i5 a\ shoen in the wavelo.h (t 

'5clnJ emirler of QLI .n.l lhe sc\eform rr
collector of Q2 isn't a clipped sine wavc ns
shown, 1hen Q2 probably lasnl been se-
I€cled for ! cai! of 140 or better per



instructions o. C4 and/or C5 may be
defectite ur insralled wirh lolJrnr re-
veEed. And. les 

'ikely, 
C6 mby nor be

of oprimum vAlue. We've found that i 5
to 10 MFD 30 volt elect.olytic clpacitor
connected between B llus and ground
will oflen sive considemble improvenenl
and we rcomnend thdl one be inslalled.
We use a .1.7 MFD la.talum (Cl4) in-
sralbd as shovn ir the photo.

If your receiler ras prole.ly set up
and you still donl hrve rdequale rrnse.
lben your lransmitte. lrobrbly is loo low
in our!ur, JnLl rhe rure is ob!iousr we
crnnor recommerd or.ondcmn speLi|J
tansmittcr designs but doubl that rny
thing wirh less thxn aboul 100 ms ol
lo,.sr RF oulrlt {ould be adequalc. This
lrobably eliminates most lfunsisrorized
lransmitters nd perhlps some of rhc
wetrLer lube rlpcs For e{rmplc. moi

succe$fr'l .lrhgr eh somc corrc.pondcni
repo \u.cess wirh rhcm rrd rirh \unc
othc. trunsmiuers known to havc v$y
low ouDur- we obtain in excess of 1,3
mile Around r.nse wnh our 27mc. h!nd.
held r.rnsmitrcr lnd aboul l/5 milc wirh
the 52 mc. ve6ion. With no rntennr on lhe
lransDiller.nd {ith the front coler in
placc, we sel about six lcel and thirty
feet for lhe 27 nc. and 52 ftc. resFecrively.

Setnt h, Dit t|rti, ,l ,'n. t :nr
n.otslt rhttc tltc ,afl c t\'tt Mt h t
th. sJst.,1 \atk\ O.K. nt olhcr titn.s.
This condition can range fron rn occ!
sional spontaneous 1wi1ch of the elelr-
1or in flishi to the olher exlreme whcrc
lhe servos oscill.re wildly rnd sponrrne-
ouslv anllime rhe en[ine js runnine.

A rr.e and occasionrl 'tvilch' while
lhe pl.ne is seleral hundred feet ont n y
be due to so cllied derd spols wherc
RF 6cld n.enrLh 

's 
qe,'1, po$ hl\ (l'rc !'

ooinru Ihc Jn,cnn.' im,!ht.,r rhc Dl.Ln.
Or, it may be c.rsed by interlerence irom
olher lransnnslons or noise. A mrreinal
lurpul l.rnsmittcr can lgg&vrre !ll lhe

If rhe scrvos are erltic ever shen nelr
the transmitter, thc.e is undoubtcdly r
noise problem. Causes and cures a.e as

t. sntic nair harI riI"dlir! hrt'l r'
nrctu1 littlar.\. ,1eh1 throhl. sctto !.n^
and metat obj.cts nt)bins dsai$t tE
serto 4 d receird .arzr. All mchl ro
melal link!-qes sholld be insulrted rr
ooints of nutual cortacl: bonding isnr
recommended becrusc it h subiecl lo
breakase and n.kes the linkage;nto rn
<ven longcr Ilnsmitline t nLenn! Njlon
eeiA irc preferJble for rhrorrle conkol
snos and 'fo! Flitc nylon bcil crrnts
$ith one arm cu1 ofi are nill .ecom
nended for scrlo rrms- {They .re much
elsier 1o press in placc it lirst reamed
onl with i tr in. {lrilr An.ller rdvrnrrre

-rhey can slip' in ! crlck !p xnd saie

2. Ele.lti.ol ,Di\. rat:pd h tihmti." nL
duced n e niuent ptusurc tontacts in tltc
clectic.l h6nr atiar. B^tery box conhcts,
swilches and conneclors a.e .ll bolential
and common rrouble sDots. we ;rcicr to
solder all baltery connections. rnd lo {r!p
1bc bnllcries in sponse lo keep nrr.rn,/
connections frod bcconins inrc.nitlenl
lrom f.1isue. (Oh, how we ler.ned rhnl's
lhc hrrd *ay!) Good firm connectors
should be used and it is best thlt neilher
half be fasrened to ai.phnc st.uctNc.
Swilches rre .hronic oflender\ b"' ueve
had good resulls wilh the inexpensile Ace
slide swirchcs wilh the knife contacts.
Kee! solder ilux and any other foreisD
malter our of lhese swnches.
3. El.crtical nois. .alted h Dti.r.Din,tu
tACl tubes and ribtutin! ietar c;ntacts.

(contitued an pAse 64)
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B&D
(Connnued Jtan pase 6t)

Sone 1AG4 tubes have loosc elements
which under vib.ation can chanAe sDacjns
and modulab rhe rlare cu(ent. To checL
for LhB condirion. 'monnor Lhe wrvcform
at the collecto. of Q2 with a \cope wnh
the lransmiue. and P/M on, and al the
same lime keep an €yc on rhe elevator

It Ihe lube is mic.ophonic, lichrLy lJp
Dinlr ir $ilh lhe rubber end of a oencrl
will cau\e larae Do6e soikes to iDcrr
belwecn the lonc bursts. and the clcvalor
serlo may reslond. All tubes wiU cxbibit
sone nois. and jldeemeni is requncd.
blr in senerrl, rcn vo rs peJl to ptal r\
rbour mqimum p€rmi<\iblc Douhlful
lubes should be replaced rnd the reren
sta8e checked ou1 asain, Vibrxling POD
.elay coltacls can cause the ihiottle seFo
ampliner and rhrotue serlo to intermir
Lcnlly conJucr Jnd po.(rbly rreJtc clec-
rri(al noi\e Tjahteniu Lhe rclJv rrmJlure
spring xs rightly as possible coftmensu.ate
wilh reli.ble pull in and paddins $e re-
ceivcr lishll' in sofL sponae rubber vrtl
help.

One of the besr wavs ro locate vibra-
rion induced noise sou;ces n b nonior
lhe !o lccLor of Q2 tr h i scope whrle
rhe eneinc n runninr, rnd rhc r.nsmj er
rnd P M ire dn. If nonr sorke. rDDeJr rn
the inte.in bel*een tone bu.sls. lift ou1
lhe m.jor conrponents, receiver. b!.tery
packj erc., one by one to isolatc them
from \ibr!lion. The Dro.ess ol el'h'n,
tron should s.on cer ;en'lh

On \omc 12 m'c. receive^. tr volLace
spite not caused by libralion but su6cient
lo bc dcrriDentaL wxs obscrlcd !l the cot-
lecto. of Q2 in tbe inlerval betwcen lone
bursr\ The spike is (au<ed by swrt!hrnA
lrdns'enrs in the Jecodcr circuil\ IeediD!
throurh fte 1AG4 tube filamenl. a.d can
be eljminated by replacinA R31 with a
l0 micro henry RFC of lhe rype specjfied
for RFC in the 52 mc. receiver "n,l ..locating R3l on rhe boliom of $e PC
bolrd between the R.F.C. and 2.4 V. or
b) usina c separrLe filamen! bJlrer\

fh.scnotb..orce a.a dt:ttl| ,oj
laihale prcpe t with the trarynntur RF
nr. Unforlunarely, thrs is a normrl chrrdc.
rernLic or some B & D rece,ve6. lr $as noL
meniioned in the errlier series be.rur.

03, ot, 05 ()3. ()9, o1r.

the two orisinal B & D receivers didn't
exlibil this characteristic and we wereDt
aqare of i1. 1l n caused by the supe..e-
generative 'hhs" and/o. throlrle serjo
noire risserin! the decodd! ci.cu s jn
lhe re(er!er. Unlorlun elv rh€ r.ce'v.r
doesn.l emplov n,drow band D!$ nlre.ine.It Jocs emolov o form ol imDlitude r;jeltion which ve obhin bv reveisc biisinc
Ql by I2V. Aplrorrmriely 2t, volB pec[
ro perk ii rcqlired on the prjrnJry of rhe
Lrrnstormer ro ovcrcome thir hir< h'ir
noise and "hiss sohelimes exceed thh
The rejeclion lcvel can be raised bv de-
creJ(inA R8 lo 5.6K whirh mar 'hetD

Olhertvr<e. Lhe lrinsmtrLer w'll n,a h:ie
io be Iurned on before rhe rec;iver. We
cre noL pre\enriy phDning a re.desian.

t h. s.tvo: :haothl\ o d unifot,tt\
ot.illak a lew d.pte.s ahaut . t;t .tn;.
inq hieh and lo\t tl otle coDlnx i!. Thi!
is caus.d by Nicad bltterjes thal have ex-
cesive inrer.al resistdnce and cannor de-
livc. Feak c!.reDt demands to the servo
Dorore wirhour e\cc$ive \olrsce droos Jr
rheir lerhinais and/or b! er:cKiv; -.sislance in the wirin{ between rhe ba|eries
and lhe servos,

This p.oblem will be eliminared ,nd
general ope.alion enhanced jf vou. an
llanc installation 

's 
as follows:'

I Use I2 amD/hr. Nicads for Lhe a3
voll supply and 45t' oa/hr fo. rhe rdJ'.
lionai celh on each end-
2. Use lwo Ace 4PST slide swnch€\
nechanicall) linked ro operare rolerher,
rnd s're rso poler in Darillel for rhe 24

3. Use No. 20 o. 22 wire f.om barteries

4. Use lhe bdLLery zero volIs luc Jrd rhe
domstream swrrch luls for 'teniral dkri-
bulion poinu Jnd run seDalate No 22
power and Around leads to iich serlo and

In closins lhis series we wkh to ftant
Iohn Phelps for perdission to Dublish
ba\jc ferlur€\ of his putser circuiL, ard
fellow McDonnell Club member! Dnn(asler for phoroEraphy and Al Sixnorino
for helo wirh drrwincs. ind of cou;e. our
paflner, Norman Beeler. who 6rs orov€d
rhe feasrbiIrJ, of the rhird propohronnl
conrrol and Jid the inilicl breadborrd
work on rhe d'scriminator. Unfo.rulltetv.
drsLrnce prevenLed Norm lroh DaniciDa'l-
ina in preparation or lhis lasr seiie\.
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