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> This puher-modulator is intended
for use with the "B&D Puhatone" dual
proportional receiver described in Part
I of this series. (See MAN, Ma.ch '63).
By changing the values of a few com-
ponents the pulse rale can be lowered
and the maximum pulse width ratio in-
creaseJ to permir use uirh other Duhe-
widrh pul.e{rre proporlonal ty;rems
such as Calloping chosl" and .,Kickjn-
Duck-"

The P/M was designed for use wirh
ground b.sed MOPA rransnritters such
as "WAG." "TTPW." and 'Lorenz."
Hoqever. it is enhrely fo$rbte !o buitd
lhe sricl isembly, circurr board, and
throtrle switches into MOPA brnd teld
lmnsmitleB that have adequatc \pace
rn the ca\e, The poser oulpul of hand-
held rransmirtcrs rs senerJlty lower. and
rhe ea!e of handlin8 rhe lghr werght
(rck bor as compareil ro holJing a com
plele trJn5miher largety compen\ares
lbr thc lack of mobility of rhe sround
bascd jobs. And, roo, there must be
lirerully hundreds ot u\cd ground bcsed
rtun\mitten ivailable ar veru low.osr
(O.K.. we admit it! We are working on
a band'held fo. next seasont!)

The circuit consists of a pulser (Ol
lhru Q,l),.' tone Sencmror LQ5 dnd(J6). a clipper.,mplifier (O71. Jnd a
vollage amplifie. (Vl). Tbe pulser cir-
cuit was deriled from a ci.cuit desi.de.r
by Mr. John Phetpj, manJser of s;mi
conductor protjucts apptrcrri-on enginecr-

'ng 
at General Elecfic and an active

Ea(t (oJst RC nie. Jnd e\penmcnter.
Mr. Phelpis pulser is. in our oprnion,
rhe linesr ever ofiered rhe RC fr erniry,
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.nd we exFc! it 1lJ become a \rrndard"
whcncver its nrerits bccomc morc widely
known. Wc have lakcn some liberties
lvirh Llr. I,helpis circrit. but only 1()

adrpr it to our system.
The tone generator is a phase-shifl

oscillator with an emitler followcr im'
pedance maiching stagc (Q6) to make it
mo.c tolerrnt of t.rnsislor vrriations.
Thc clipper rmplifier !.d voltrge amp-
lincrs are common circuits and nced no
eliborarion exccpt for the purpose of
R26. The output of Vl is aptrortimately
120 volts pclk to pe k wbich is co.-
siderably grearer than rcquhed lo 1007,
modulare ftost transmirrcrs. Some trans-
mitler output lubes can be damaged
by too grert r neSrtile grid loltaee
swing. pa icularly if ihe B-plus volt-
agc runs above 150 volts or so. There-
forc, R26 is included to reduce the
nodularing voltage .s scen by the grid
of the trlnsmitler ourput iube- R26
should hr .bo!t ode-half rhe v.lu€ of

Rg. (Rg is the existing grid lcak of the
lransmiucr you inrend 10 use and will
likely bc behvecn 100K and 2.2 me8s.
lf Rg i\ found io be less lhan l0OK.
increrse il to 100K.)

We hck spacc for a detailed analysis
oi circuir operrlion. Howcver. readers
wilh a basic knowlcdge of solid sl.Ic
clectronics will havc no dimcully dcter
mining how the ci.cuit works exccpt
possibly lor rhe function ol Q3. C4.
and R5- fhele parts comprise n "com-
pensating circuil which introduces a

sUght interaclion such rhat lhc percenl-
rgc of rone on' lime ol each pulse
automalicrlly decrcases as pulse rAle
is incrclsed and vice versa. This action
balanccsout an opposileandunavoidablc
inleracrion inlroduccd in lhe receiver by
the fiher clpacilor C6 (reccivcr schc-
maric). lhc ner .csult is that there
is.o di!ccrnablc inlcraction betwecn the
rudder xnd elevllor other than men-
lioned in Prrt I. Withou the compeo-

SEE PAGE 72 FOR CHANGES. MODIFICATIONS AND ADDITIONS PARTS ONE AND TWO OF THE 8 & D SYSTEIII.

saling ci.cuit. rhe rudd€. will vary a
couplc of degrees !s rhe elevalor is
vlricd from onc extremc lo tbe oIher.
The res;tor R6 determincs the amount
of compcnsaling inlerlclion. The v.lue
specilicd for R6 will be correct fo. lhe
majorily of situltions. However, il is
possible for normal component toler
aDces ro combinc in such a manner that
a slightly dilTcrcnt !ah'e will be required
to kecp the .udder i. dead ccntef
$ben the elcrltor is moved from one
exlreme to the olhcr. If full up (high
pulsc rale) produces a slight !nrount
of lcil ruddcr and full down a bit of
ri8ht rtrdde.. jnfeases R6 !o the nexl
larger value. lt is exl.cmely unlikely
tbat up elcvrlo. will p.oduce right rud-
der, bul if n docs occur. the curc is lo
reducc R6. Any chanee in R6 will re
qLrire repetition ol the e.lire adjustmcnt
proccdure dcscribed lutcr.

Il the readcr wishes to use ihe P/M
with other (Corriar?,1 or hext paqe,

d I r:--i:----f€-

iirc"oh rri. tr6"otr io. r6nri..
u.rn'mtrd. o. h(onoor ldr

.6 i.or. D. tlid,oi o.,h. ift b'ih.

. rorLr zz 5 volr. fz'oitge.d oi *D4drc)
c- sicrcrcdpd ro $d d vr aY_o^ni.'dd

dhorrrod !q<!!o.d
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B & D PR()PORTIOIIAI. SYSIIM
c0liT UED

systens and hus a receiver tbat js free
of interaclion: Ql, C4, .nd R5 should
be omitted and Rl1 connected directly
to ground. The pulse rale cln be low$ed
by idcreasins R3, R,1, R6, and C2. (Do
nol increase C2 beyond l0 Mfd.) For
any gilc neutral puke rale, rhe per-
cenlage of rate ch.n8e wilh stick ftotion
fray be incrcased by increasing R4 and
vice lersa. Thc maximum prilse width
ratio may be infteascd by dccrcaling
Rl I and/or by increasing R8. BoIh rud-
der and elelator lrim sensnivny can bc
rJrcreased hy incrcr\inC B5 Jnd rhc
ps13llel combinir,on R9 Rl0. (Rln
can merely bc omiltcd to increasc eleva-
ror trim sensitilily.) The tone gcnera
tor frcquency can be decreased by in
cre.sing R18 and Rl9 and vice ve6a.

Many circuirs were evaluated and dh-
carded nnd a great deal of efion was
expanded jn thc delclopment of this
pulse. modulator 1o mlke il as fool-
prool and veFalile as posible. The
relder is cautioncd to follow insrnrc-
lions explicitly and lo .void parls sub-
stilutions. De!iations can causc real diin'
culty- For example, if shielded cable
is not used for connectinS the P/iU
Io tbe t.dnsftirtcr. or if the shield is not
connected to g.ound. the RF from rhe
transmiller may cause imp.oper operc-
tion. If a wide rolerance elcclfttlric is
suhstiluled for rhe l0t: ranlahnr. Cl.
lhc pulsc frcquency rangc will Iikel) be
lllected. Il cerafric capacitors lre sub-
stituted for C6, C7, and C8 insield of
the spccilied lvlylar, tone instabiliry wilh
tempe.alure will fesuli.

Stlrt construction by cleaning.nd
checking lhe transmitter you intend to
use. The old modulator can be eripped
out and rhe .udio amplifier subslilured.
o. lhe old nodulalor crn be .etri.ed
lor use wirh other conrrol systems rnd
tbc audio amplifier Iocated elsewbere
in lhe transmirrcr case. (ln lhe l.tter
cvent. a SPDT switch crn bc uscd ro
sclccr lhe oulpul of the derired modu
lrlorl. Becruse of the variations in

P(JL5ER AI{O TON E GENERATOR

cs at

Include the various wire leads (Bonner
wire) but omil Rll al this time. Some
of lhe conducton on the circuit board
are quite close together, so use great
care to pr€lent solder bidge overs.
After a$cmbly, remove the flux with
lacquer thinner using great care nol to
contaminate the trim pots, atd examine
rhe board for cold solder joinls.

If you have built up the lransistor
ch.cker describ€d in Par! I. check thc
rranshtors ind use those wirh the 10w€s1

sain, lowest leakase at Q2. Q7 a.d Q4.
Use the highest gain at Q5. Selection
nnt mandalory, but it will enhancc the
hiSh and low temperature operation ot
the P/M. The unijunction tra.sisror. QL
cannot be tested,

Drill ihe required holes in lhe casc
and cur out lhe nick opening. Modify
the Protol' prinary and secondary
pl.les as shown in lhe dr.rings. CLtt
lhe shafts of R4 rnd R8 lo 9/16 and
7/16 inch in length respcclivcly. As
semble tbe _Profol and rdjusl all
stick slops to rhe extrcme positions
except rhe up elevator stop which should
be remoled (lo frcilitate spinsl).

Asemblc lhc hox hut do not con-
necl the ci.cuit borrd le.ds lo the plug.
pots. lnd switches unril it is cerlain that
rll plrts hlvc the proper fit and align'
n].nl. Correct any interierence belseen
the box covers lnd the scrcw hcrds rnd
plug {ith a file rnd be {re rhrt the
\rick clcrrs rhe box cover at Nll exreme
positions. A 3/16 inch dirnlelcr sc.cw
driver holc drilled in lhe c.sc opposile
crch pot shafr sct scrcw will iacilitate
nechrnicrl adjlr(mcnt ot lhc pots duF
ing electricrl chcck out.

Thc circuit bo rd leads nray now bc
.outed nexrly rbng lhe lorvcr risht hlnd
corn.r of rh€ hox. tcrminrlcrl rl rhe
propcr phccs. and ticd *ith solt cotton
nrinS or ribbon rt on. inch inlervals.
l-crvc huidlcs srlllciently lonS ior lrter
rcnrovrl ol the circ it hord rnd tur
''ncling of thc lcrds to R:r.

Mrke up thc {C,r/t,d../., pd€e 52)

lfunsmitlem. no nrech!nical delaih are
given for rhc audio xnlplifier. Thc cicc'
tric.l hyout is simple.nd non-criticali
jun kecp it out of close p.o\imiry to
tunjng coils or other "hof parh of thc
1fun\nrirtcr. If your t.ansmitrer doesnl
h!!e rn RF chokc bctween thc grid of
the output tube rnd the g.id lerk resis-
lor .s \horvn in the schcmrtics. be su.e
Io ldd ooc. For :7 nc lnd 50 mc
''douhlei- rype transmjlters, the I00
mic.ohenlry National-' R:]3 and 20
microhcnry _Millea 6l52 respccrilely
arc recommcndcd. For 2? nrc. lrans
mitters that do nol double thc orcillator
lrcqucncy in lhe finrl stage. sucb as the
''WAG. use the Miller 615?. Incident-
!lly- the \IOPA doublcr lype transnit
tcrs are mucb to be preferred hecuusc
lhcy have much lcss tcndency to*$lrmp i the receive. xt closc nnge.

The 22.5 volt battery i! also located
in thc ranlnlitter case. We use a Bur-
ges type 4156 or cquivalent. A bat'
tery this sjze will last an enlire flying
sedson sincc ihc avcrage d.ain k only

D.ill the hoTes in ihe circuil ho.rd
ud rsemble thc components using rhc
gcnerrl procedures described in Pan I
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Pu156/Modulctor
(Caatinue.l lrcn pace 22)

the con4cting cable lo the lrarsmirter, Be
sure b use srrain relievjtre clamps ar each
end. We found it necessaiy to lasten lhe
clamDs ro Lhe comector shel[ wnh ,4x
2-56'screws ro ore!ent lhe clamp frcm
lurnirg inside the shell. Tlre shjeld is us€d
for rhe Eround co'ducror (plus 22.5 volts).
To prstail rhe \hrelll tor lerminalion
srmply unbraid rL for about lll inches,
cut ofl about two-lhirds of rhe rrrands,
and twisr the rhainder logelhe!.

Now, .heck rhe enlne wiring asaiast
lhe schemalic lnd corect any errcrs.

Preliminary electrical check{ul is b$t
made wilh an oscilloscope md sienal
seneralor. Iack in about loK for Rll.
Apply power to the P/M (leave rans-
mnrer ofi) and obsefle the oullul berwee!
the srid ol vI ard Eround wi& an o$ill
oscole. Bolh trims pots should be cen1ered
durins Lhis operrrion. Loosen Lh€ ser screw
6f RB rnd rorale the ihrfL unLil the wav€-
form looks like that illustrated ior the
''ollecro. of Q7". with the srick ar neu-
1ral, tiShten the se1 screv,

Now conncct an audio signal gene.aror
ro rhc o\ci loicole borizonral input, ad-j!* ns frequen.y to 40 cpr, and ser the
rope horizonrrl selecror swirch lo 'ex-
rern,l input. A frs!re re\enbling a re-
volvi.s dr\c viered from lhe edee with
a bicler lence bdilL ball wav around the
pe;Dheo should apperr. LTh; pkLer fen(e
is the tone frequency,) Loosen the set
s*ew of R4 and rotale the shafl urlil the
disc slops rolatios and only one pickel
fence is in evidence. This Lissajous Fje-
ure rndicaLes rhat rhe Dulser and sicnal
seneriror fre{luencies u; idedlral, nde-

Derernine the daxinum a!rilable Dulse
rare rcnle bv apDlrine full do$n 'sirck
(dont louch rrim-keep both lrim lots
centered) dd adjusting the sisnal sener-
alor fre<luency unlil 1be picket fence'

Ths should occur between
I I io ll cp\: Ihe scme procedurc Jpp|ed
rdr n,ll nn \!ick should vicld abouL 48 Lo
52 cDs Tie abole rdnee rs almo\l le(riD
to bc obLaned wnh lhe ul!c ot C2
soecferi tlo$ever, n ii po$ible thd noF
;rl Dr s Loleranles miv combinc in such
a dtr;cuotr rh.tL c ,mallci vd ue oi c2 wrll
be reouired. (Ibe auLbors use a rate
rrnPe dt 12, 18, rnd 48 (p. respecrtrely for
dow! neuLral rnd uo elev.)

Now set rle \cope horizont.'l seleclor
swrLch balk ro normal inrernil \{eep
ooeranon rnd if n*e$crv, rcadiu\l lhe
n;ural serrn! of R8 for J J0,5Lr Pu:e
widrh rrlo J\ before. Move rhe *ick
from one rudder extrene ro lhe oller
and observe rhe pulse srJrn rJt'o lf il
varies from 7t,/10 to 30170 or slighLlv
less. Rl I nr\ be rnsclled pcrmJnentl!. lf
, .F tr vi;B!6n 6 obrd,ned. mcrecse
Rll- if snaller lhan 65/15 lo 35/65, re-
duce Rlt, Rll wiu likely tall bctweed
J.6K and 10K. Plerse bear in mind that the
neutral selrine of R8 will have 10 be re-
adjuncd to oSrain c 50/50 PWR 

'L 
ncun.rl

.:ch rime Rl I is chaneed
whenever the fast lhrode swilch is

closcd. solid ione should appelr' The frc_
ouencv 5hould be berween 1250 and 1500
;Ds The lrequency .!n be checked hy lhe
''Liss!ious F,eure m.rhoJ on the scope
if desned. Whenever the slow thrortie
swnch is dosed. no ouLDUl rhould ,ppesri
i"i r *r,ishl horizonial line.'The puhaFmodularor k now adj!ned
erce.L fo. inule neulrdl adiu{menrs
thlL may be required lo march n ro lhe
receiv€r T6€ above oro(edure mav sound
comDli.ated. buL ir rlallv is quite s;mple
A$umiis Lh€ P.M is properly wired and
no pa s ac defective. lhe entire procedure



can b€ D.rfoded in les than 30 Dinules.
The eri'erimenrallv derermined values of
Rll .nd in sode rolrled c6es. R6 and
C2, are Dermanenr, onc. determined, rhey
w'll nevar ha\e to be chrnred.

If therc is no outDut. or the circuit
n'herq(e m 'lf"ncrinn: h.,!e r fn€nd
double check 1he {irins for You-use
the iuustrated waletorns as ar aid in
isolah! the trouble. 

_this is o suE fire
.;.uir -a.d can be counled on lo work if
oroDerly wired and no parls are defecrive

lr: I n well rhe time has come lo hre
uD the lransmirler and ch4k receiler op-
e;xri.n The receiver should nrst be tuned
ro the transmirter frequencv bv lhe melhod
,l,sc"(<.,1 'n P, l ind rh€ receive. wdve-
f6rm\ chccled aaainsr thoq illuslrated.
The Dulse omissio-n derector relay should
Dull in wheDever the hiah or low sleed
ihr.nle swiLches dre (losed. dnd if a
Mishry Midger is conoected 10 the motor

control seno amplifi.r output. it should
roraLe one direcrion for hiBh speed and
rhe orber for lov speed. Carlion! Donl
use notat ol l.B th44 5 ohns.

A D. C. volheter conDecEd between
the pluse 2.4 volt scrvo banery rap dd
the rudder nlter output as described in
Part I sholld read ctose to zero volis, Ad-jur Lhe &urr.Ll setLinc of rhe rudder pot
rhafL (R8) !o "zero iD.' Now move rbe
sLich Lo one e reme rudder bosirion and
Lhen rhe orher. The filLer o;rpul should
vary Dlu\ rnd minus .5 ro .6 volts. The
rudder rim pot sbould produc€ a cbange
of blus or m'nus -l ro -2 v6hr

Nos conned rhe D.C. volrmere. ro fte
elevator filte. outlul and 'tero in" the
elevator iilter by adjuslin8 the rculral
setrinc of rhe elevator pot, R4. Movioe

'he 
{nt r^ crir.me n.vn .nd 16 Fyir.mc

up should produce a chaDge of plus -3 to
.4 and minus .5 to .5 volls reslectilely.
The elevau trim loa sholld produce a
chanse of plus or dinus .l lo .2 volls.

It mav be neeskrv to adiusr tbe rud-
der sLick srobs so rhat rhe stick rravels
slighrly fu hlr left tbaD rishr lo oblain
equai oltplt about neutral from lle rud-
d€r nlter. This siieht lact of linearily is
legligibie. A creater lack of linearily h
inherent in the elevator and il is sumcietrt
10 be delrimental unless your airplane
likes mo.e "Dp" elevator tha! do*n. This
oriainar$ h rhe Eulser, but fonunarely, it
can be cdceled ai lhe airplade end by lb€
,ddtri.n of a r.8K re5isror belween ibe
wiDer aqd the Dlus 4,8 volls luss of lhe
.livator s. o pot. (1.2K if Space Con-
rrol serv6 de used.r If vour airDlane
likes mo.e dow! $d uD elevabr. il is
Dreferred thar Rl cDd R4 be coDnected
ln rever<e of rhe drawinls rtrd fast rale
be u*d for down rathe; ftan to o!er-
comDensate at th€ seno. R3 is reveBed

(Conti ued or pase 56,

ATTEIITION, N/C MULTI 
'LIERSIDID YOU KNOW

TNE FOX 59 REOUIRES NO BREA( IN

otD You x80w
THE FOX 59 WILL K'EP RUNNING

ITS NOSE STRAIGI]T IJP OR DOWN

0lo You l(Now
TI]E FOX 59 WLLL TI-IRN A TOP FLITE

126 PROP AT 11,OOO RPM

DID YOU KNOW

-LESS 
THAN SOME 45s

REMOVE YOUR ENGINE TROUBL€ AND
BOLT A FOX 59 N ITS PLACE

AS1< THESE EXPERTS
WHO HAVE MADE TI,]E CIIANGEI

FRANK HOOVERjI F & M ELECTRONICS
PF L kRAFT{t KRAFT R/C EQUIPMENT

ZEL RICHIE<I SPAC' CONTROL
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Pulse,/Modulqtor
(Caninued lron paee 53)

by cDtine away lhe copper od lhe cir-
cuit board which shorrs 1he wiper to the
boltom lue of R3 and solde.ins a shoning
wrre berweed lhe wiper dd the top lug.

To facilitale sDins. a 'soin burron mav
be added ro Lbe Srici box. This consisLs of
a N.O. oush buLton swirch in rries wih
a reisto; connecred across the acrive lues
of R4. Pusbins the butlo! increases tho
pul* rate beyond 50 .!s a.d Sives a!
:bnormal amoum of u. elevalor. The re-
sisror will be somewliere betw€eb 4.?K
,nd loK ,nd is determined bv lrial ud
efor 10 obtain the dsired amounl of up.
U Lbe elevator Dols de levebed as pd tbo
orecedin! Darcirepb, a difterent dranse
ment must be used. A rsistor cd be con-
nected in rcrics wilh R4 dd a normauy
closed push buiton switch in patulleL wirh
rhe resisror. Pushine lhe buttotr wiu thea
eive an abnormol a;nouDr of up by slow-
rns rhe pulre rate. Tbe liniralion Iere is
lhal rhe raLe nor be sloqed ro the poirl
thar the receiver pulse omision deteclor
relay cha eE. Tbe \pir-burlo! i5 ad ot'-
ri.n,l fsnrr. .f course.

The throxie switches showD otr the
drawina are minialure snap-aclion "micro'
ryDe swiLches. The rluminum rbrorrle lever
requres no sDrins lobdiner il is relurned lo
rhd cerler posirob by lhe spriog tcriod of
the s*itches, The throtue lever mut oove
freelv and wirbout bindins. The purposc
of the ssirch lever auide irip is lo keeD
Lhe lever lrom rakiii aaainst rbe oDeni.s
in rhe lop ot rlr box, A tiny amount of
orease smeared on the swnch hver at
ihe ooim ol conLact w,rb the cuide strip
wll Dlelenr rhe aluminum frod ealliD3
The ;,v6r ar rhe borom end of the lever is
sm.lv a Dicce of J/12 LD. brass tDbinx
cur'5iiebrly lonser !han rle thickne$ oi
Lhe lerer cnd faslened lo 1be box wiib a
2-56 nachine screw and nDt,

lf desired, the etrtire ltroltle svitch in-
stallation as shown on the drawings may
h€ reblaced vrLh r$o Dush button swilch-
er rie nush bllron airanlemenr is mo.c
$mole. lis e\pe6,ve, aod will wort al-
6ost as well. The ,witches may be oonnF
ed r$6 0n rhe lefl side. rwo on Lhe rirbl
side. o. one otr each side d preferred ll
i, DureLv a mltrer of rndividurl prcterence,

".it e.,ah builder sholld hold rhe box in
his hand and detemine tie most con-
lenient location fo. him. If both switches
are molrted on the iehl side, it will
rrobrbly be nece$ary lo as\emble the
"Prot.ol rli(k rssembly in 'mitror re-
!cr\e nrd.r r. lh?r shown on 

'he 
drawinq

to avoid inle.ference belween rhe switchG
and ihe secondary Plate.

If rou are a southoaw. the box can
very ;asily be buih iefr randed. This
wrU reoune localina lhe Lrim pot openinss
nn rhe ;i!hr hand side of the bor and aboul

'/s inch iurther frotu lhe flont, lurnins the
cncdil bonrd around <o thal the compon'
enL side iaces rearqard. dnd connecline R8
o.oosire lo Lbe d.awinc, Wilh lhis atrtrnse-
;.:nr n,ll left rudder will cotresDond lo
lot lone on raller than 707, but it
makes no difference. As explJincd in lhe
nerL irsrallmenr. lhe ser!os can be wired 1o

rolate in eilher direction wiih respecr to

If \ou own a couple of 'space Con-
,r.l \.nnr vou are now in busincss. Orr-
erwise. wait'until next month when we
will describe the muscle end of lbis svstem
i! the concluding article of lle series.

As a last thoucht. it is not Decessarv to
use a heldsel oamerer for Lunine it rbe
6eld. lusL bave soneone hold rhe nick in
full uo and lune at aboul |/. mile. Set lhe
rlue ii lhe middle of lhc ranae in which
thielevator will stay in 1be !! posilion.

(Coitinued on Pase 57)



ttilsE/Moluu n

t1 r0 ohm n12 47 x n1s 3.3 r( i23-seo telt.
N1t 2,2 K t21 2.2 (ia r.2 x Rlr 2.2 K
nr3 220 K 423 47 t<ilo r.r X n24 100 x LL4 watl)
R1! i.S ( R2i r00 X (l4 W.fl). boi. k w.ll e(eor wFer spe(i,ied olhe s., o\mile," (Al.edr (y, lYatl .a1 b.

used thrcufiout). Arr resisrdn, 10%.m r Kvan.bh, rneartaoer, centnrab tyre B1cr09 (Newa )m 2.s x vanable. lirear taoer, CeniraLab tyDe s16r11 lNewart)
m e ryoe cu1031 (arrko

$ 25 (variabk. lnear lao.r, ocl 50 Mrd, 25 vDc, spra3ue tre rE 1209 (ar ed)ci 25 Mrd, 25 VDC, SDn4u6 tyoe rE 120t (Arrredr
c2 s.5 

',/rd, 
rs voc ldnlalrn, Tpr!> rrrtrr?,I llpe 56tBm35^2 (alied)

ca r.0 Mld.25 VDc 'lEl" orirtad.n.uit tvpe rA..)
c3, ct. cr .0r Mrd My!r, co.ne i.Drb{Er rype Yrrr rs1 ral hd,
ca .$r Mtd Myla', ConsllD!b lis tyee lvMt ls33 (Allled)
cro. crl r Mld Dro* or Mv3r.4

hr. D3 r 34A. r{\654. or olier reierdl ormoie r.iimiln dlodo.!t 2N167l unii!n.tion lrarsst0r, G€i€rrL Eh.t' c lAlll.d)q2.03 2Nrr0? o' 2Nr304 nPh rE
q{, q5, q3, 07 2fir301 or 2\1105 o P I dln.to', Tt* lciiln*i (alled)

0R sPsr N 0. pust b!tlon 
'*il(h S{,luhLJril rype 10i Ollied)

53 sPsT losdle sriki, ai'y sddd btid.
r s dh ocra !o.rer, amohcnor tvoe 73s0 {ArLhdrl-3 din truiikrr..olrlrtor,l.nre Anpteno |rp. tl.PF (Ali.d)
1J orn nuLlr'*t. coinector, mrre, Ahph6i0llype llPrlt (Alll.d)
r-a lin olu4, Amoheiol lyoe 3a.CP3 {A ied)

7.5 it-!ht.rd.d t*d.onduiior m('ophon. 0413 or 1420 rrhr 6hhld 3€,!er as i!.
rro!nd (oidu(ton (Allled)

I-orinled ci'rrii bo d {Ace)

r-arumiium ur'hiv bor. 2r3r5, (4..)
'r r 16 r !. r 2r,i ruinum or l.:4. r 2t ntpla 0hbrlla l.vrn
4-rA lD r 3/16 00 x r Alur. or brass spac*s

a ta6 i u" ,i i i! i:re"s a.d -l\ r 0n fi Dr(h buxor

.i 2 5d r b m",him ('e*r ind trn,.;.;;; q nds, Tie Ted- liit'un€ils Gitdlum (rD,-ltoE, clo and cl2 . ca"ied r 'he 196r All'.d
tu,(r,,r c,bror ride/ rrDe iuhb( 471P010A4. sore o.rts { th Alred
i;l!i;inarindj'sead,ihosb*mnoeo{eredIorthttlndJ$'ial(.ttoswhich(drbaobldiedrotr
A.e Radio coitror. iir., B0^ 30r. Hlgslisv rrc, Mo
ArLEd Er.d'dni.s coio.. 100 N. wedah a!6., chha3o 40, rrl.
rl.*!r|l ErecrMir5 cd'!., 223 vr, Irird son sl., chksgo 6, lll.
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