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Due to the extreme shortage of the 1AGL tubes at the nres |
resent time, we are
:t}r;:s:ggt:ng OIK56?2 tubes for these in your Simpl-Simul kit. This mee;.s :i.th
el m:dstii tﬂroval oféthe designer, John Worth. As a matter of fact, it has
e the CE5672 tubes are even better in most instances. The last
rom John Worth states that he has had CK5672 tubes in his kit for over

_ '_'_11_1_!1011!7118 with excellent performances,
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CHASSIS CONNECTION CHART 'j
Double Check With Figure 3 ’
COMPONENT CONNECTS |
FROM TO j
Jumper 1 Eyelet 1 Eyelet B |
~ Jumper 2 Eyelet 5 Flea Clip R4
Jumper 3 Eyelet 8 Flea Clip L4
~Jumper 4 Eyelet 7 Flea Clip R5
> Jumper 5 Eyelet 7 Flea Clip L5
~Jumper 6 Eyelet 6 Flea Clip L3
Jumper 7 Flea Clip L3 Flea Clip R3
Relay Lead Relay 1 Eyelet B
 Relay Lead Relay 2 Flea Clip L1
=150K Resistor Eyelet 1 Eyelet 4
_ 15K Resistor Eyelet 4 Eyelet 6
-30K Resistor Eyelet B Flea Clip L2
“.30K Resistor Eyelet B Flea Clip R2
\‘:-8.2K Resistor Eyelet B Flea Clip R1
. =10K Resistor Eyelet A Flea Clip L1
| '~ 220K Resistor Eyelet 8 Eyelet 3
| ~ 220K Resistor Eyelet 5 Eyelet 2
»,25 Condenser Eyelet 5 Flea Clip L2
.25 Condenser Eyelet 8 Flea Clip R2
.1 Condenser Eyelet A Eyelet B




NOTE: At the suggestion of John Worth, the designer of the Simpl-Simul,
a piece of surgical rubber tubing is used instead of the spring in the
improved model. This is not shown on the schematic. A 1/4" ID metal
washer is included in your kit instead of the spring. Simply slip the
tubing over the control rod, t r, the 1/4" washer, and
then the cover plate, This greatly improves the operation and makes the
dust cover even more dust free.

NOTE: The 250K pots are coded with a gray dot and the 5 meg pots with a
brown dot.
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Detween eight channel reed developments and Walt Good's ultra dual propor-
tional tone system, it may seem that a fat wallet is needed to obtain top R/C per-
forrmance, But the poor man is not left out as a result of the proving of a fabu-
lously simple control system that provides great performance at a cost so low it's
almost embarrassing, Now dubbed the Simpl-Simul, +this system has gotten a very
therough shakedown and is ready to breathe new life into old single channel equip~
nment and models, Providing simultaneous proportional rudder and elevator control,
the S/S soups up old crates with aerobatic performance and, in airplanes specifi-
lly designed for the system, provides respectable competition even against the
g money ships,

Bill Sydnor appears to have been the first +to fly the S/S, in Pennsylvania
tack around 1950, but development lagged for lack of satisfactory ground control
unit and a suitable actuator. Around 1953 in New Jersey, Don Brown and Bill Gil-
ey made the system perk by adapting to it a multivibrator type electronic pulser
mounted control stick to operate the pulser with natural piloting action, Tagged
as the "Crank", the system was flown successfully in New Jersey for quite awhile
before being taken up elsewhere, " In wid-'56, _at Langley Field, Virginia, under

he name of the "Galloping Ghost", the S/S caught on like wildfire, Within a year
,}2,5/3 airplanes were flying within the S.E. Virginia R/C group and well over 500
ilights were racked up. The group learned to ‘trim the gallop out of the model,
came up with several ingenious auxiliary controls and provided a concentrated pro-
ving ground which established the]S/S as ready for the rank and file, Among those
wic contributed most to the Virginia 'activity are: Nate Rambo, Ivan Beckwith,
Jrhn Moore, Don Hewes, John Worth,
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i & s .. iti. p-1Deseription of Syateﬁ:

Simpl-Simul is short for simple simultaneous dual’proportional control, As a
pnloe system, it is liké others in that variation of pulse length is used for rud-
i°r conirel and pulse raté¢ variation is used for elevator control, but it differs

“n that the separation of control signals in the'model is accomplished mechanical=-

i rather than electrically. Also, onlf one actvator is required to operate both
"¢.“rol surfaces, For ruvdder control, operation resembles conventional pulse
zictice since swilching the transmitier on and off rapidly results in the actua-
sz flapping the rudder from side to side'while previding an average position pro-
portional to the ratio of the on/off seguents in each pulse cycle., For elevator
control, the variation in amount, or emplitude, 0f actuatdor crank throw which oc~
vrs at different pulse rates is used 4o flap the elevator up and down about an
avcerage position preportiomal 4o the nunber of pulse cycles per second, The basic
scivator and linkage is shown by Figure 1, & ot

Crank travel is normzlly limited Yo an arc of about 270 degrees, Within that
2, crank oscillation may assudd' many variations' ¢f amplitude and mean position.
en from the rear (Figure 2a), with equai’ on and off pulses at a rate of about
cps (cycles per second), the crank describes equal ares on each side of center
o produce an effectively neutral rudder while oscillating through a total arc of
bout 180 degrees tc produce an up elevatsr conditien, Without changing the pulse
ength relationship, neutral rudder can be meintained while shifting to down ele~
vavor by simply speeding up the pulse rate. As shown (Figure 2b), a pulse rate of
about 8 cps shrinks the arc to about 10 degrees, producing a practically solid
down elevator, The action is proportioral on a +time basis; the elevator stays
longer on the up side of neutral at low rates while at high rates it stays longer
on the down side.

For any crank amplitude the rudder position corresponds to a mean line divid-
ing the crank arc into equal halves, For neutral rudder the arec gstraddles the
model centerline, but for unbalanced pulse length ratios the arc shifts propor-
tiorally to the corresponding side, Yet, for any given rudder positicn, the ele~
vator position can be changed by fanning out or shrinking the arc through pulse
r.te variation (Figures 2¢ and d). Due to effects of spring centering and motor
acceleration, rudder and elevator responses are not linear vet interactior between
controls is negligible in fMight. The full Zreedom of control stick movement pro-—
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vided by 3/5 makes ruuder ani elevi:tor coordination caEMIetely netural, with an
dv=1;ab1e azcunt ¢ eitler c:atrcl subject tz stick »osition,

otlc_ resr2n3e is imnmediate and permits constant altitude turns into or out
-f thie wind, true crabbing for straight crosswingd flying, flat pullsuts from
loops nose down trim for wind nenetraticn, ete, Of course, Bklll is invelved, but
with the universally mounted control stict it is an instinctive viloting action,

c Loa*s, wingovers, iumeélmans, vertical banks, low level buzz jobs, etc., are all

ordinary maneuvers with the S/S and the system is ideal for tuie Al Fylon facing

" Event, Invertea flying and vertical dives are zlso possible, t cug: they Jo re=-
suire careful matching of mcdel design, power, control surfzces and mocel trim,
'fhe right moge‘ in the right hands is all it takes to compete with the best. Don
“3rown, with u/ in a Live 'ire Trainer, rlaced first in the Intermeliate class at
_‘the 1957 Nationals. :

Pulser Construction

General - if y:u're ready for Simrl-Simul, it's best that you start by building a

. pulser, Ondy tue electronic types have been satisfactory and tie multivibrator

circuit has been tie uost wopular,  3ince off-the-shelf-units are uet generally
comsercially available, ccnstruction is re:uired. The design sliown 2as evelved
from several uroved versions, Construction is siu~ler since no pot drive gears

" or swecial wots are re uirei ani metal work is ke 't to a wminimum,
"~ Components -~ stuly the schenatic (Figure 3) and the 3ill of iaterials fir ilenti-

fication,. iside :from two resistors whiéch should mateh withinnd@y,tie only critis
cal . components. in. the. »ulser are the. grid condensers.. Thesecmuat.be matched onna
capacitance tester at a working v ltage of at least 57 to mateh witlia .T1 mf of

"each -cther, The actual value aay be snywhere detween .22 and .2 mf, just sc doth

ccndensers are as close aas rcssible to each astler, Other than the fact th:et the
condensers shsuld be of the »aner type (not electrelytlc), it doesn't zattcr what
brand ‘or piysical size is invelved, No nar lar-nots aiﬁﬁge"ulre“, excet tﬁat
all should Leve licear taper (egual v¢ rlatlcn of resiatance tnr?ﬁg*“ﬂt*rstﬁ
range), body diameter should not be pgreéater tunan 1 1/8" and not shafte s-ould be
1/4" diameter.

Stick Assembly - mrunt counliag bracket to the 259K pot body, them stick and

"stick bracket to shaft, Install side hrackets t2 case, then 5 mezohm wots to

these brackets, Join 250K pot and stiek assembly to the § meg, 2ot shafts, Cut
the stick hole in exactly the center of the case cover. ('ith cover in —lace note
the sotick position relztive to hole center when the stick is perpencdicular ts the
cover surfice, If not exactly centered, shim the 5 megi.pots- anﬂ/#r sidé brack-
ets with.washersy,orrealarge -thacside bracket ‘nounting, holessandlishiffithocassem~
bly as neceszary, Hete that the 7/8" distance from pot centers to the inside of

the top cover is very impertant fer proper slice plate over=ation,



Preliminary Adjustments

Next, adjust each 5 meg. pot for proper stick gside travel. THe:stick :hboddd
hit one pot stop on the left extreme and the other pot stop on the right, Adgast
each so that the stick hits the pot stop just as it contacts the side of the hole
in the case cover, If it is necessary, to have the pot terminals clear the side
brackets (for easier wiring later), disconnect either or both pot shafts from the
coupling bracket and rotate 180 degrees. lotate the rate pot so that vhen the
stick is in full down elevator position;(and against the forward edge of the stick
hole cutout) it ju.t hits the internal pot stop. No stop other than the cese is
needed for rear stick motion, Next, slip the rubber ‘tubing, “" 1. B, washer and
slide nlate over the stick followed by the case cover. The tubing should nold the

plate up agazinst he cover thrcugh all stick motions, to orovide a dust seal and

should have a smeoth sliding acticn without binding or dropping of the -~late. .

Case mounted comnconents - The arrangement shown by the vhotos ia'recaamended:for 

easy constructicn, gecod access and natural eperation, The rate tric ot shown

uses a large geer -rojecting through the case as a convenient triu tad ty:;e wheel

for ~immediate in flight clevater correction at any time.. Use brass stiuz om pot
shaft and friction fit the nylom trim gear. Full signal o>n and off is'wrovided by
two “separaie switches, as indicated in the schematic; one normally cicsed (for
signal off) and one normally open (for signal ¢n). The keying cable juck makes
pulser handling and storage easier, since the vulser cable 'may be detacled and
steréd separately, Caution--be sure the key jack is .insulated froca the case as

neither key lead should be grounded. Note that installing comvonents on one edeul
of the case makes for simpler wiring &nd a2ids an immediate external ‘visual check .

(sometimes important in flight emergenecies--pulser cables have been =ulled ocut and
switches knocked off accidentally; though never with the front »anel arrangenent

shown). _ Amvle srace is available for variation in battery choicef;butnéapazttyff '
shisculd ‘mot be ‘less than.the ejuivazlent of two nedium cells for A supnly 2nld one.

Burgess XX30 for B power., & ' a ; S
Chassis and wiring - chassis laycut dis shown Dby Figure 4. [Use the taotcs as a

guide to comconent placement and double check comnections by both 'the schemzatic
and the Chagsis Connecticn Chart. Note tie features of the original layout; all
but tle case mounted coujonents are inst lled on the chasgis so that only uinimum
additional wiring is needed; cabling wires toget er and connectiung tc chasses
through terainal 1lugs or eyelets avoids a rat's nest of scattered wires; ample
room brovides indivilual accessibility for each component for siuplifiel trouble-

shooting or repiacement; relay adjustment screws are not blockel and contact

points  are clearly visible; different calored wires make hooku> and ¢ircuit trac-
ing easier., 'Only stranded: hookup wire of at least 1/16" o.d, is used, together
with good mocel installation practice to prevent fatigue .or broker wires., This
is just as important on the ground ag in the model, Note ‘that the relay is shown
mounted on the nicarta chassis--if mounted elsewhere, the frame muet be insulated
from the case, [ . it : ' '
Note also that one side of the ¢ \-off ewitch is shown in the inhinus lead,
This is satisfactory if the pulse % fting is exactly like the original, but if
construction is changed so that the ¢case is used as a ground connecticn then the

switch must be changed to t e A plus lead,  Allow nlenty of slack for the rate pot

wires to wove freely witheut stretching or eéxcessive flexing, Hdookup the cuter

terminal wires te the 5 meg. pots to those terminals which are used as the atick .
travel stops. No connection is nade to the opposite cuter teruinels sf 'these
sots. Make sure of correct polarity of t e rate pot outer. terainal Nookur, The .
lead which coauects to B plus must be at the terminal which is used. zs' the down
elevator  astic stop., [inally, allow enough slack in the cpble for't'e chassis to .

be zulled counletely out of fhie case for inspection, &
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Operation Check.and?Adjuatmeﬁt

After wiring is complete, install A batteries and one tube. Flip the gwitch =

on and check the tube for filament glow. 1If no glow, recheck wiring, If tube .
glows, cut switch off and insert other tubej; . check for glow again, When both
tubes glow, shut down again, connect B buttery and center the stick, Flip switch
on to see if the relay pulses, If not, vary spfing tension and/or contact clear-

ances broadly to start pulsing, then finely .for most solid and snappy action. 3

Check rate trim pot to see if it speeds up pulsing when rotated in the_naturgl di-
rection to obtain down elevater, If not, change the outer terminal pot lead to the
opposite terminal. o ' ' ' 2 d

The fixed pesitien of the 5 meg, dots controls both pulse rate and  pulse
length limits. .~ 0One section of each pot and the grid.resistor‘(22pﬂ)‘connepted to
it together make . up a total resistance lsg which must be matched against the oppo~"

site pot and grid resistor. Equal leg reaistanpes‘produce a neutral rudder pulse
signal; signal on: time equals signal off time, Both pots are linked together so
that moving the stick sideways increases! the resistance of one pot while decreas—
ing the resistance of the other pot. Tgis upsets the resistance balance to the
tube grids and stretches either the on iime as'compared with the off, or vice ver—
sa depending upon the direction of stick movement, When initially adjusted as de—
seribed, with the stieck contacting the internal stop of each 5 meg. pot just as it
hits the case side limit, a starting point is get up for further adjustment. '

Check the pulse rate with the stick in the rear position- (up elevator) and
the rate trim pot set at slowest pulse rcate. Do this by counting the number of
pulses in a ten second period, then divide by ten——up to 6 cycles per second can
be easily counted this way. 1f the rat¥ checks to be higher than 4 cps, each pot
resistance should be increased by’ rotating the 5 meg, pots so that’ the stick no
longer contacts the internal stops at thi side limitiff‘“H&Yingfe&ch?pqt_athp‘fﬁfF
ther away increases the resistance in cavhTeg to imereasc LA f-ﬁﬂflﬂteg_:;uncg.;;
the grid circuit to lower the rate, Wﬁgyﬁiuﬁhiuﬁis'f'f_ei'ni‘adiﬁﬁ“f _ abouw _
cps, check pulse length variation by 1i* tening - to the relay action while moving

4

the stick from side to side, Make ming:r 5 meg. pdtf adjustments to obtain what

petn 2N

sounds like neutral pulsing with the atiﬁﬁsdpntered and an equally progressive un-
balance as the stick is moved to each siﬁéx ‘Keep in mind that increasing both pot
resistances together changes the rate whiiéyincréaaing’one pot resistance and de-
creasing the other changes the pulse 1en§§hﬁ;atio._.“kt some compromise adjustment
of the 5 meg, pots the low pulse rate mey bhe obtained as .desired while also main~
taining the egqual pulse length variation%@b;each side., . e

Check for egual unbalance at forwexd, aft and geutral elevator stick posi-
tions, It may be noted that with the 81
at the side extremes, for any given fors
tionable so long as each side is similaxy " Symmetry of action is what is desired,
rather than an exact linear response. At extreme high rates, with stick full for—
ward and rate trim pot at maximum down-slevator, symmetry may be lost but this is
also acceptable,  Just very slight rudié;iﬁqunpnt‘at full down elevator is very
effective so that full side stick motic .ih this condition is rarely used, 0" .

Final pulser checkout is done with she model installation in operation. For
now it is emough to get a close approximation by adjusting 2as well as possible by

>
% il

A

ck centered the rate may be higher than - -
£t stick position., This is pot objec~. .

ipe 3 ol v )F |
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ity apout 3 .

ear, Actually, this is more accuratéajgﬁan it might seem for mosteflyers goon fﬁf‘i

learn to estimate closely pulse rate and percentage of length ¢
listening., Between the ears and the eyes: (by watching the fodel
pulser adjustment needs no special devices, ;i :

The next article will present actuateor, linkage and control surface details
for both a specific installation and for: adaptations to practically all models
The model setup is extremely simple and ;nlfaefs the comparative complexity of the

pulser, Don't let the latter scare you off~~once built, the pulser opens the door
to a new world of single channel flying. :
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