
;l\ l-D-l rc<----'r\E i\io iiJ

YELLOW I.5K

'tK

10K

Pfioro #1. Top ol p nr.d .n.uir berd lt'ovlnq orhns.n.nr' 6l ih.
vorioo. .cdr. U!. .o ..r wlua it tou dt ..rdkh-buildins rh. pul$r,

MODEL AIRP$NE NEWS ' JUh€, 1966

Pliob #2. l.fis of rh. pinLJ .iruil 660r.l +.b .k.uir Lidr, .lF
hook.up wn ., N.r. +iny lotl.r ioink, ihdi.olion of o soo! iob.

FIG.2

ffi lhe Lanterman Reed Pulser
Actu.l rizc prinled .t.ui bo.rd.

By JAMES LANTERMAN . . . DON'T DISCARD THAT OLD'FASHIONED REED SYSTEM LET'S
PIJT IT BACK To WORK WITH THIS NEW KIT, SOON TO BE RELEASED BY WORLD ENGINES.
OR SCRATCH.BUILD IT YOURSELF FROM THIS COMPLETE STEP BY STEP HOW.TO-DO.IT.

> Sroo lishr rbe.e you Rusrt fhumh lypesl Il Are you ai.e confibulion to improve R/C fli8ht performanc€, is

roo 'to" on rte )$rrchl' Hd. vour fl]ing become not_$- iu\l rhe irem for vou.
smooth because youre not giving il that gend€ blip . . . world Engines, Inc. will be offerjng it in kit form but
blip . . . blip rhafs so necessary for rhose look-so-easy by use of this arlicle, the illustraaions and diagrams you
naneuvers? Perhaps you want to acqu;re a proporlional can build it in your wo.kshop. Itk uncomPlicated con'
rvpe control wirhout turnmg thrr six or len channel reed struction and dependable design should mak€ it popular'
sy;rem olrr ro p.sru.e. li so. thit reed puker. latest Control. The Puhels operation 1s (Contikued on next paee\
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Pl'oro #3, rnr.rbr.l iEirnrn r.o.. rhovinc po.irioi ol lwikfi .nd
puh.r, Nor. unh rr nor vn.a 5ur b.nr upwora ro d.cr tx P.c. bo.rd.

Pl'ob #a, Td.Dr,r.. e!. vr* rndd. rdosJ ..d p!l.r no!nr.{ Ir
pl....olb rh. bcflon l€yi,q iwir.h. pcn. ,ounr.d tor @.y cc..nlbltty.

continue with lhe clTcct the pulser has on the Tx. Well
assume lhe ftodeler has dcpre\sad the button swilch and
put rhe pulser in aclion. From lhe momcnt lhe pulser is
tdrned on a,r, signal lrom lhri iransmitter will bc d

pulsing signal and i1 rliu pulsc at a regular raie as set by
thc adjustinS pot buik inro the puher unit Of course you
won t gcl r pulsing signal ii you halcn 1 also operaied one
of tbe lever switchcs. And lbe pnher does not alTect dual
simul operationi voo will (ill be ablc Io use ruddcr and

WhaI happcns to lhe servo action? Wcll, $hen the pulsed
sisnal is inlroduced lo the se.vo. thc scrvo no Ionger travels
directly to ils litrits. Insr..d. il comnrences ro lrnvel loward
the limirs in a series ol progrcsive regresive steps. ftuch
like a drunk taking threc sleos forward and lwo back (see
(Fig. l). lhis series of stcls slo\ls lhc servo\ speed and
rhc plllicular conrrol surface operated by lhat servo enlers
the airstream at.rcduced speed. The spccd and distance the
servo tfavels is determined by ihc widlh or spacing of the
!uhe. Thir is also idjuslltrle by a pot buill into the pulse.
uDit. In order to retu.n rhc Tx lo nonnal operation. simply
release thc bution s*itcb.

Now you can be8in to see what happen!. By operating
thc pulser and simultaneousl! blipping a lever swilch, it is
possible ro hold a control surface our in rhe airstrcam at
some posiiio. berweEn neutal and fhe exlreme. As a re-
sult, a degrce of proporlioral wilh recds can be obtained.
A reat educated thumb mighl accomplish lhe same re'
sult but the reed pulser makes il easier.

Constructiod of the Rced Pulscr: IJirst. you'll need a
small piece of printed circuit boad 

^bott 
Ts" x 1t4".

LANTERMAN REED PULSER

straiAhlloftard too, let\ exflain il briefly
Firsl. consider thc nonDal oPcration oi r reed lransmilter

.ld rhe rcJcrion rr' \:t1r" I po. -ec(rvirg
a lransmilled signal via the rcceiver, lhe scrvo starts io
move and will c;nlinue lo mole.l its regular specd lo its
exlrenre limil of lravel. Tbal is, il *i]l lravcl to the limil
c, lon! a\ .' \isnr, i. ,ecer\d. Ihr'
hs c-i 'c.r r n"ncut-r .orrrul \r'nlce ro be, 'prceJ in
the airsiream lhoeby changing direclion of thc model\
nishr. \os lcl.look ir qhJr hJfncn. u',er, r reed p'her
hr-. hecr .ddcd'o rhe rr.n'nirtu- circJrrr! Lr.r' rhc _u 

'e
is turned on only al lhe operalor\ comnand ,nd it renuins
on only as lons rs he continues to keep a pushbutlon switcb
deore*ed or .lo,eJ. lhr\ \sr'ch i\ J -cg' l. sfsl pr''b
buiron rrpc ot rhe normJll) open rJIi!l) l ' c.Aih 'br'r'n
able at any eleclronic pa.ls store A convenienl place to
mount ihe switch is at the top of the Tx (t..nsmittcr) case,

iu\r abore rhe "ileron Ie!er .rrrch. You c"n rc,ch I ei{l)
w'Lh your lorefinger and slill bliP rhe lever ($rrcher' Le' r

c
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NOTE: FLAT SIDE
OF UPPER gOOY'

ABOVE VIEWS ARE FROM TOP
U/ItH LEADS EXTENDING OOWN,

sOlOER BOAiD(RD TO
LANOS A.aC-O&r OX tC,
roARD AS SllOWN. WHEN
co P!E,iED, tcxD ao^Ros
ToGETHEi lPPmx. r00m
rRovrDrcLaARAl{c: oFcof-
PONEr{rs a OTOiCOiTiOt
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Use the photo process wilh tbe actual size copper land lay-
ou! printed here (Fis. lA) or use Scolch rape and cut
out the lard layout with a sharp knife. Etch in ferric
cl oride. Wilh thc P.C. board. the following parts are also
needed: one #2N3638 transistori two #2N2924 tran-
sislorsi two 15 mfd. 15 !. electrolytic condense6;two 30K
ohm pols (miniatures mounted as a pan in one unit); seven
rZ -wa1t .esistors in these values-(one lo0 ohm: one ]K
ohm; one 1.5K ohmi lwo 4.7K ohm and lwo tOK ohm)i
three 12" lcngths of slraDded hookup wjre-l each of these
colors: red, black and yellow. Dont forge! the SPST push-
button switch (normally opcn) with its 3/s" chrone washer
and %/' hex nut plus two 2-56 x %" lone pulser atlach
bolls and tleir associaled lock sashen and .u!s. A com-
plele parts package is availabie for $10.98 from World
EDgines.

Assembly instructions and steps are quite detailed and
comprehensive but a few notcs are in order. To help Bet
an understanding of the pans placement an illuslralion, Fig.
2 is provided. It js a eiant size view ol ihe lop of the circuit
boald wilh the components in position. The dolled lines
and shadinS represenls the copper lands underneath. Note
that all holes havc becn nunbered and these numbers as
used in the different asembly steps key the proper place-
menl of each component lcad. Photo 1 shows thc P.C. board
iop and photo 2 slows the bottom. No special tools are
requiredr pair of small wir€ snippeB dikes or slripperi long
nose pliers; screwdriver! penknife: small ball of stcel wooli
drill, 1.12", J/lt' drd 3s" did. dnll bir., ro,in corc
solder and a pencil-type solderinS iron. Of the latter, tbe
Ungar unit works well when used wilh the 37y2 watt ele-
meni and n '/s" chiscl tip. Rcnember. not much heat is

As.nhb Innnl.tion\
Placerirent and posilion of parts on the P.C. board fol-

lows standard pracrice, thal is the parts are mounted either
vertically or flush (taying down ngainst the board). To
inslall each component, pass lc-ads through holes in board,
bend them over.lightly to hold parl in place (do this on
copper side) and then apply a minirnum amount of solder
with just enough heat to make i! flow nicely. Lastly, snip
off excess )eads fiush with solder. Cut end of lcad will be
abo\tt l/16" above copper al this point. Check off step
and go on ro ihe next.
( ) l. Start assembly by cleanins tbe P.C. copper. Hold

bo&d firmly a'd bufi vigorously with steel wool.
After copper is bright and shiny blow off the
steel wool residue.

The t.ansislon are inslalled in the nexI three st€ps. Identify
lhei. leads by refering to Fig. 2A. The 2N2924 lransistors
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are mounted with their bottom spaced about 3/16" above
lbe surface of ihe circuit board. Do not flush mount. No
beat sinks will bc necesary.
( ) 2. Install lhe 2N3638 lransisror in hobs r (enin

ter), 2 (collecto.) and 3 (base). Motrnt flush to

( ) 3. Inslau one of the 2N292:1 transistors h holes
9 (collecto.), l1 (base), and 12 (emitter).

( ) 4. Install the remaining 2N2924 transislor in holes
22 \base),26 (emitter) and 23 (collector).

( ) 5. Next, inslall one of the lwo 15 MFD eleclrolylic
condensers with lhe positive lead to hole 14 and
the negalive iead to hole 15. The capacilor
6hould stand verrically over hole 15 (nesalive

( ) 6. Install the remaining 15 MFD eleclrolyric con-
denscr wilh the posiiivc lead to hole 20 and lhe
negalive lead to hole 2?. The capacitor should
stand vcrlically ovcr holc 27 (nesalive lead).

( ) 7. Two idenlical reshtors 4.7K ohm (yellow-viole!
red) are inslalled in thc next step. One in holes
19 and 21 (stand venically over 2l). and the
orher l)ing flu.h in holc' lJ and 17.

( ) 8. Now. inslall a 100 oh resistor (brown-black-
brown) in holes 4 aDd 5. standing vertically
over holc 4.

( ) 9. Install a lK ohm resistor (brown-black-red) in
holes 6 and 8, naDding vertically over hole six.

( ) 10. lnslalla 10K ohm resistor (brown'black-oranse)
in holes 7 and 10, standing vertically over hole 7.

( ) ll. Install a 10Kohm resistor (brown-black-orange)
in bolcs 24 and 25, standi.g vertically over

( ) 12. Insrall a 1.5K ohm resistor (brown-8reen-red) in
hole, lb aFd 18. lyrng flrt.

( ) 13. Prepare the thrce wires for installation (there
nre one red, one black and one yellow wire).
Fint, slrip about /r inch from the end of each
of the three wires.

( ) 14. 'lin these ends and cut the tinned part of each
to abost '/s inch length.

( ) 15. Solder the red wjn to the copper land contaiDing
holes 25 and 7 at the point about midway b€-
tween Ihem wherc the land is widest.

( ) 16. Solder the black wire to the copperland contaitr-
ing holes 12 and 26 at ihe point about nidway
betw€en ihem where lhe land is widest.

( ) 17. Solder the remaining yellow wire to the copper-
land around hole 2.

( ) 18. Now hold R-l (thafs tbe designation we've
given the unit with (Continued on pas. 40)'



lhe lqntermqn Reod Pulser

\cortiaLed ho pae.lt)

r r 18, Now holJ R-l (thafs lbe d.$
ikalion we vc riven rh. un
wirh rhe dual 30K ohm pots) itr
vdr left hand wilh rhe bollom
i,b and rhe lil t@rh]itc Dro-
i.tl,o6 racinr vou. Numbeiins
rhe lefl toolh l, co! nue rhrough
six soins from left to ri8h1. Cul
%" ofi telh 2 and r1 .nd lhet
cur rerh no, 6 ofi omDlci.lv.

( ) 19. Rl 15 now ro b. solder.d to the
(oDoer c,rr h board

( ) 20, Lay lhe circuil board down, cop-
per side !p, wilh land A in lhe
uDr€r lefl co er. Now, Rl it
hcu wirh lhc botlom tacins You
lnd lbe t cth conracine lhc cir-
.nn boa.d- The circuit board
and Rl de now 90' ro each
olher. Toolh I shoDld be on
land A, t@1h 2 on land B, t@th
3 on lud C, toorh a on hnd D
lnd borh 5 on land E. Takc
c.r. to insurc 1/16 inch cl.ar'
!n(e belwen Lhe edg. of Rl
rnd rhe circuir boald (Fie. J).

( ) 21. Solder Rl to the cit uil bodrd.
( r 22. Noe EraD R-l a.d lh. circuil

boa.d which w.E eldc..d lo-
{elher al rhe ansle oI90 d.sre.s.
B.nd them roxerher until rhis
irele is reduced lo aboul 60 d.-
lres in order lo Providc cl.ac
ance for comFlenb .nd rhc
mo'6r l.v.r ;wirch afi.r lhe
bulrer bas bc.n mountcd,

( r 21, ihis completB the as.nblY of
rh. reed puller. Ar lhi, Finl, Bo
back and Joublc{hect Your 6-
embly. Aflcr you hav. double-
checked lh€ asFmblY, lh. rced
pul*r h now ready lo bc at-
rached lo 

'our 
rran<mtlt.r'

r r 24. It is ne*s\ary lo drill n!. hoLs
in thc Tr case to mount the
E.d pul5.r atd twilch. Remove
rh. Tr frcm rhc ca. bY F'
nolin! rh. anrenna and four
Iocknuis on rhc lever svitches
ReDoval is necesary io climi_
nate possibility of damagiDg tl,e
cncuil boa.d while drillins and
at5o simplifics installalion of lhe
r...i n"ls.r rnd bGhbullot.

( r 25. Folloiins .x(rli lhe neasur._
menrs and hole sizs sivcn in
F's. lA drill rh€ necessarY holes

( ) 25. cut ihc rcd. ycUow and black
wirs on ihe rc€d pulsff to 5"
in l.n3rh. Srdp %' f@ th.
.nds of th. wncs rnd rit rh.m.
wrap ih. red 6d ycllow wir.s
roaethcr, Thrcad all thr@ *ires
berw.cn teeth I a 2ofRl,( ) 27, sEr rhe prshbDiton for ihe pul-
*. on vour bench wirh rhe rwo
rerminali facing you. R.feni.e ro
Fig 4 lor the cor.ed reminal-
$ldcr the blacl( yir€ from rhc
reed pulser ro rhe rilhl hand
L€rninal ol rhe pushbultl)r,

( ) 28. SIriD Ya" f.om thc.nd of a 5"
' blact wirc md rir it. solde. thc

black wi.e to rh. l.tl hand tcr-
minal of rhe puls$ pushbutton,

( ) 29. Mount the reel pul*r in rhe Tx
as sho$n in Fig, 4 lrd pholo l.
Atach n b d'. ca. wilh two
2'56 x '/." bolts, loc! wa3he6
abd nu6. The bolrs so down
rhrotrgh rhe Tx ca€ lop.

{ ) 10. Moudr the Dushbutton swirch in
lhe Tx cM_ d shown in Fie. 4
and pholo 'l Pl.cc lhroush hol.,
slid. on lh. % chrom. washcr
ud righren rhe %" hex nul.( r 31. I.stall the Tx circuit board in thc
ca* *curine it wilh the four
l@knuts Dreviously rcdov.d.
Thr.ad ihe blacL wiF from ft.
pushbulron add lhe red and
vcuow wirer from lhe Dul*r bc.
!w.en ihe bb of rhe Tx cas.
and lh. roD of thc Tx circuit
boud (F,e:4).

( ) 32- R€Lr.ins cl@ly io Fig. 4
lcalc copperland A on the Ti
circuit board. Lard A is th.
Doinl where thc lop rieht !up-
porr l.s of rhe houoce lols is
sld.Gd. Solder rh. black wirc
from ihc teft-hand l.ninal of
ih. bul\er Dushbuuon to laDd A.

r ) ll. Ref;rina io Fis. 4, lcare cop-
perlcnd B on lhe Tx circuit
h.ard I and B is Lh. one to
which lhe rigbt lead of the orly
l00K ohm ( brown.black-yellow )
on rh. Tx ckcuit boa.d is $ldcr-
ed. Solde. the y€llow wire fron
th. reed pulser 10 land B.( ) 14. Rcferring to Fia, 4, local. coF
*rland C on rh. Tr ci.cuit
ihard I and c ir dir€cilv b.!ow
land A. Sold€r rhe r.d wiE fron
th. reed puler to l.nd C.

,{s nenlion.d prcviorsly the pulscr's



*idth and .alc are adjlstable. widlh oi o.-
ofi .atio can be varied from l0 to 90%
and lhe rate f.om I lo 7 cycles p€r secoDd,
rwo small pots (Potertiom.rds; Unil R-l
in rhc assmbly) mate thes chanses.

Rei€. lo phoro 4 ro proFrly ideDtify thc
pulrr adju{inr pors. th.ir adjusrins rnobs
sricl our of rh. Tx car ar rhe uDper jcft
corner, Lel's id€rtily them furrher-ih.
.ight knob weU caU Pot A and the lefr
tnob PoL B. FnsL rhcse mLs should be ser
ro what hs been founJ io b. m opriDum
posnion for all a.ouf,d nyins E. U* rhc
scrcwd.iver slot h each knob and lh.
numbers on a clock face to mate the se!
ring. Pot As slor sholld b. rotar.d a*ay
from the slo! in . clockwisc dircction io
the 4 o clock spot. Po1 tss slor should
b€ rorared away from lh. srop in a clock-
w'sc dr€crion ro rhe 7 oclock posnion.

A small amou of adjustmelt may bc
needcd 10 suil your individual requirc-
ments. Hoeever, il is lecessary !o use yorr
aircrsft io mate lhe adjustment .nd th.
mod.l, Ihe rc.civer, scdos and conlrol
surfttces musl b. operltins coireclly be-
{or. srarrins. Lcrve borh pors ar rheir
oDlimum rrrin!, rum on rhe Tx, JepE3r
rh. pul*r burron JDd operJt lhe cl.varor
lever s$itch ro rhe dus, posirion. warch
lh..lcvrlor Jcrion. lr should be movins it
a brct and forth aciion towards iis slop
or limi1. If il seeos that furlh.r adjustdent
is necessary, do thc followils steps.

l. Krep lhe el.vclor in rhc dotrn posi-
rion and kcD rhc Dul*r on.

2, Sra.tiDs from th. optihud position,
6rsr lum Por B (puG. rdre) clock-

clockwiF. decredils ralc, unlil de-
sircd conriol surface sp..d it

3. Now .djrsl Pol A (DulF widlh) it
1be same hatEr uiil llE d6ir.d

@nl.ol su.fae 1rav.l is oblaincd.
Relense ihe elcvstor leve. swilch,

.r. Operare the rileron levcr switch ro

5. Check 10 see rhat the ailcron conrrol
snrlace moles l.wardr ik limnr in
stpiitc moiiors.

6. If Dor, incR6e rhe pulse sidlh Por
A \l.wl! xn,il ir dm3

The ad,ustn; is now complete. Here's
lo mo.e ctrjoyable and smoother nyin8.

monokote . . . How To Do lt!
\Conh ued hon p Ee 16)

lo itr paler bJckins, but how it looks,
dnreninr and \m@rh. sruck ro vour rn-
plaDe. The process of 1.ansfer.i.g Moro-
kotc from th. formcr to th€ la .. is ih€
mrin pu.pose of this anicle

One last word before we get down to
eork. Wcle surc rhal the bosrs aI Top
Flir€, Mil,c Schletins.r and Sid Arelrod,
wonr objecr lo our \ayina rhrr rc mall.r
how new dd revolutionary Morokote is
(!nd il i!uly is), i1 still h!s one rhinc in
commoD wirh !ll orhcr coverins marerials.
The qutrliry ot rhe fini+eJ job slill d.-
pends a grear deal on lhe patierce and
stiu of you, the modeler. On the othe.
hnd, w. can safelt slararte lhal dry
oodcler who .x.ns rh. same amou.t of
patience lnd skill wilh Monokolc as rhey
do wirh my othe! cove.inS method thcy
h.v..v.r u*d will. in considerrbly less
rine, have a Dore beaDriful, ru!8cd, rnJ
tuel proof firbh than ihey ever had b€for..

In this connccrior, lwo wamin$: Firsl,
Monokot. is not a rbi.acl. worker, As
with any covering nateri.l, the nDish.d
job wonr be any bertc. rhan rh. frade-
work undc. it, Secondly. do ror, we rc-
E^t, DO NOT Drim. or s.al thc framc-
work of yolr model wilh doDc or sardin3
*ale.! Dope will lift o{t wilh the adLesivc
if rhe Monokot is pull.d off tb. frdc-


