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INTRODUCTION
Controlaire now enters the servo manufacturing field. ln development for over one year
we now offer as an assembly kit the Controlaire Multi Servo. lts design reveals several
very important features. One, its ease of troubleshooting and repair. As with any servo,
the rigors of R/C flying and time will eventually introduce a failure. lt would be foolish
to believe otherwise so we, in our design concept, decided that all internal working parts
be centered around and attached to a central "C" frame. To this end the top and bottom
case can be removed for complete inspection ol internal parts and still the servo is
operable. Whether your trouble be mechanical or electrical the troubleshooting effort is
eased by operable access to internal parts. A second feature is that the gear train is
fully adjustable to any degree of gear mesh clearance by adjustment to the gear support
pins. Third, the electrical circuit is an improved version of our earlier 6X amplifier that
has already proven itself in thousands of sales and years of use. Other features include
strong mechanical design, a 5 pole double brush motor and Cilcon plastic gears and
traverse rack.

PRELIMINARY NOTES
The multi servo kit has been supplied to you with the electronic parts and the servo
mounting kit packaged within one package and mechanical parts such as top and bottom
case, "C" frame, motor and plastic parts packaged as a separate unit. lt is suggested
that you lay out all parts and check them against the Parts Price List to insure com-
pleteness of your kit. Use care when disassembling the mechanical parts that are in-
cluded within the servo's top and bottom case. Carefully remove the top and bottom and
note the "C" frame rack and gears and circuit board that are installed within the case.
Be careful when removing the traverse rack from the case so that you do not damage the
small contact brushes. A good procedure to do this removal is to use the small black
piece ol insulator board as a shoe horn forcing it in between the frame and the circuit
board thus allowing smooth removal of the traverse rack and thus preventing any possible

damage. After you have removed the "C" frame, traverse rack and other parts from the
one package assembly, carefully study the general overall assembly picture that is in
front of you. Remove the small #2 x Xi' long screw that attaches the circuit board to
the "C" frame. Refer to Fig. 1. This is the pictorial showing the assembly of circuit
components to the circuit board. Refer also to the actual circuit board. Notice that the
pictorial is a top view of the main circuit chassis and that all components are assigned

specific hole numbers to insure their exact placement on the circuit board. The shaded
area of Fig. 1 represents the copper circuit lands and although on the under side of the
board the same lands can be recognized from the small servo board by holding it up to a

light source where the pattern will show through. By using the light on the actual servo

board specific holes can be identified by association with the pattern of individual copper

lands as shown in the pictorial. Assembly of parts to the circuit board is quite con-

ventional. Resistors and most other parts are mounted flush with the circuit board in an

upright position with their bodies standing over the holes as shown. Some parts may

have special positioning but in all cases this is brought to your attention during the
assembly step as the part is installed. As each part is installed to the circuit board

bend its leads over slightly to hold it in position for soldering, then after soldering, clip
off excess leads about )(t" lrom the etched circuit copptr. Do not flush bend any

component leads to the circuit copper as, if removal is necessary, it cannot be done

without damage to the part. Because of the small close solder work, it is suggested that
a small soldering iron be used. The Ungar soldering pencil equipped with no larger than

a3TVzwatl heat element is best suited for the soldering of this kit. Start construction
by referring to the assembly steps. During each step refer to pictorials for necessary

parts location and solder the leads of each mrt as it is'iristalled. Place a check mark

in the space provided at the completion of each step. Good luck and may your experience

The instruction for both the. neutrarizing and trim murti servos is identicar. you wiilnotice that during the fotowing assembfrt;;, i;';'ii'wit be not.o liri'. iLrtrin p.rt

;.t#i:tit.'lrtotrim 
servo' tt-vou aie uuiioilc';i;; servo, just orit'ti, puii"*6.n

ASSEMBLY INSTRUCTIONS
( ) 1. Assembry is started by first creaning the circuit board copper so sordering maybe done easity and with t-he teast amouit ,i r,rri. rt ii-ir u.;';;.;;oi;;i',i,*, ,pad of fine steer woor, however, on. norJ oi-.urtion. oo-irre .r.i'ii"ri"'r'rr'rv'tr.,nyour normar work area. The reason for this is to prevent the steer woor residuefrom being attracted to.the servo'moto,. inJ oit,.i prrt, of the servo amprifier kit.Scrub the circuit board righrv but ttrorougtriy ,riir iiii'-urigti'r"ni"rhinf."''"""( ) 2. This step is omittedrvhen buirding a trim servo. Notice the markings on thegrass bodv of the DHD g06 diode. N;te ih;i o-n one eno there is a white band.lnstatt diode with white band end going into hol. gi ini otn.ilr.igoing'inio'r,or.. 31. Stand body of diode over hole"32."
( ) 3..This step is omitted when buirding a trim servo. rnstail another DHD g06 diodewith white band end soing into hor; r0 a;; oGr reao c.'s iri, r,r[ ri" it..obody over hole 10.

( ) 4. lnspect the 15 mf erectrorytic condensers. Notice that on one end there is ared marking. This is the positive read of fire conienser. rnstail a r5 mf erectroryticcondenser with positive end inserting into r,ol. iq and negaiive Jio il''t-.'riiii zs( ) 5. lnstall another 15 m.f erectrorytic condenser with positive read inserting intohole 7 and negative lead inserting intof,o[ a. 
--

( ) 6. lnstall a 15 ohm (brown, green, black) resistor in holes 29 and 30.( ) 7. .ln.this step three identicar 100 ohm (brown, brack, brown) resistors are instailed.lnstatt one in hore 14 and 15, instail unoit'ri ih tor.i zo uno zi, lnsiriiinoii., i,holes 22 and 23.

( ) .8. ln this step four identicar r500 ohm (brown, green, red) resistors are instaled.lnstalt one in hores 26 and 27, instail anottei in'hires 33 ,no sa,'inrt.ri-rniii* inholes 35 and 36, install another in holes 37 rnO SS.-( ) 9. .ln this step three identicar 1500 ohm (brown, green, red) resistors are instaled.0mit this step if buirding a trim servo. rnstail' Jne resistor in hores 39 and 40,install anoiher in hores 41 and 42, instat the-iasi one in hores 43 and 44.

ln the fo.llowing steps, the transistors wiil be instailed to the circuit board. Refer tothe.transistor identification pictoriar diagram-lA i;;;i;y the coilector, u.rr. lni'rrrttu,leads coming from each transistor.

( ) 10. lnstall a GC-4008 transistor with emrtter reads going into hore 13, base readgoing into hole 12, coilector lead going into nole-tt.- StinO irre 
-U,iOv-oi 

tni,transistor aboul vs', above the surfade oi the circuit board( ) ll. lnstall the remaining Gc-400g transistor with emitter reads going into hore 19,base read into hore 18 and coilector read into rrore rz ngiN,-ri*o"uo;;;;';rnr_
istor about r/a" above surface of circuit board.

( ) 12:..Refer to-.!g!!rig 1 and Fig 2 to get correct understanding of the instatationof the four 2N2924 transistors. Notice dn this transistor that-thi ..rlri irri'ii fi,.collector. Notice also on Fig.2 that one transistor has the center r.ia 
"tlrh 

ii tt,collector bent away from the frat side of the transistor and three of the transistors
have the coilector and reads bent toward the frat oJ the transistor. rnrtirr', i-lizszo

L

be a pleasant one.



transistor with base lead going into hole 45, collector lead going into hole 46, and
emitter lead going into hole 47. Stand the body of this transistor aboul t/a,,
above the surface of the circuit board.

) 13. lnstall a 2N2924 transistor with base lead going into hole 4g collector lead
going into hole 49 and the emitter lead going into hole 50. push body of transistor
down allowing abour 1/e" clearance between circuit board and bottom of transistor.

) 14. This step omitted when building a trim servo. lnstall a 2N2924 transistor with
base lead going into hole 51, collector into hole 52 and emitter into hole 53. push
body of transistor down allowrng abour Ye" clearance between circuit board and
bottom of transistor.

) 15. This step omitted when building a trim servo. lnstall a 2N2924 transistor with
base lead going into hole 54, collector lead into hole 55 and emitter lead going
into hole 56. Again space bottom of transistor aboul 1/a" from surface of circuit
boa rd.

) i6. Using bare tinned copper wire such as a clipped off resistor or transistor lead,
insert a small piece of wire into each of the following circuit board holes. Holes
I,2,3, 4 and 5. Solder wires to copper lands on both sides of the board to make
a feed through type of connection at these holes. clip off extra wire but insure a
positive connection.

) 17. Refer to figure 3 and notice that this is a view of the copper srde of the circuil
board showing the installation of the wires to specific copper lands on the board.
Notice also the exact routing of the wires from strain relief hole to each copper
land. The purpose of the routing is to prevent a solder point from piercing any of
the wires. The wires are routed between the solder points to prevent accidental
shorting. To install these wires do so using the following procedure. Strip Xo,,
insulation from the end of each of the colored wires. lndividually and before running
wires through strarn relief hole N0.28 take each wire separately and solder to the
following lands. The black lead to copper land containing hole N0.11. The orange
wire to copper land containing holes 25, 3l and 33. The yellow lead to copper land
containing holes 8 and 9. The red lead to copper land containing hole No. 7. The
green lead to c0pircr land containing hole No. 29. After all leads are soldered to
their respective copper lands route them as shown in figure 3 into hole No. 28. Be
sure no wire is standing exactly over any solder point. lnspect to insure that you
have created no solder shorts. This completes assembly of the main circuit board.

) 18. Refer to figure 4 and inspect your c frame and motor assembly for the following
conditions. Be sure the motor has been installed with the red dot located at the
bottom of the c frame. Notice that there are small red and blue leads that should
have been clipped off flush to the surface of the motor. These are not to be used.
Next, check the tightness of the motor hold down screws, then proceed to install the
15 ohm (brown, green, black) 7z watt resistor. Prebend and form the resistor leads,
positioning the resistor body in the lower right hand corner of the motor. Solder the
resistor to motor terminals A & B as shown. Use heat-shrink spaghetti tubing to
prevent any shortrng of the one lead. To insure the resistor body will not interfere
wrth the installation of the servo case, sight along the side of the C frame to see
if the body of the resistor is positioned to allow clearance.

) 19. Strip 7a insulation from one end of the 9 inch white wire and the three inch
blue wire. Solder the 9 inch white wire to terminal A as shown. Solder the three
inch blue wire to terminal B as shown. Use care when soldering to terminals A & B

and do not allow the solder to protrude beyond the height of the plastic cover on
the back of the motor. lf it does, it will interfere with the proper installation of
the servo bottom cover later on.

( ) 20' At this point refer. to figure 6. Notice that it is 
-an 

exproded pictoriar showingthe mechanical assembly oi tt,u ,uruo. 
-;;i;i 

in, circuit board to the C frameusing the foilowing procedure. Hook the liont'rection of the board into the frontsrots of the c frame then srowry push tt'u uoaio"oo*n untir it is frush against the cframe mounting tab. use.a ru.. i i z";;-rr'*i"rit.r screw to secure circuit boardto c frame. you might-nojice that when i*irilirg ir,, circuit board that the zN_2g24transistor nearest the motor tends to interieie *ittt the- instailation. rf it does, pushsideways or backwards.to ailow prop.i ,r'*irnre. After the board is insiailed,inspect the front end.of the.c ttri,,e'to irrrr.'i"rrrt in tightening the sheet metarscrew that the circuit board did not iend to twiit.'rne iarri ronliiion'irio"tru, ti,.front edge of the circuit board arignin!.r*ii,,'tr the front edge of the c frame.( ) 21. cut the brue wire. that attaches to terminar B of the motor to a rensth oftza inches. Remove /r.inch.ins.ration irr; i;;;r;.i tii, ,iil"r,"l,,Jiinluio't,nr.,',into hole 16 of ctrcuit board. Solder tne connei,on.( ) 22. lnspect the brush contact rand on the top of the circuit board for a dirty condi-tion. lf they appear dirty or corroded, us;; ;;;ron pencir eraser, scrubbing thelands until they are bright and shiny.
( ) 23. lnstalr the prastic.gears as shown_in the pictoriar. As each gear is instailed,check it for free running ctearance rt it ippelis that any ;; g;;; UinOr'oi r,r,excessive gear-mesh crearance, this can ie 

-remeoieu 
iv ,rr'ng t.'-rorio*ingprocedure. Study the riveted idrer shafts and note irrat ir ilrdy are freni".ror.i'io o,.farther away from one another, ttre crealnce *itl-b. in.r.urud or decreased accord-ingly' l'lormary no adjustment.srrouro ue-iequiruo, no*ru.i-ii y;;;;;;; ,;r.r,case of binding or excessive crearance, you miy-ueno ilre pinJio iririnrt, tt,ucondition.

( ) 24. lnspect the contact,springs.rocated on the prastic traverse rack. Notice that thetwo outboard springs (Neutralizing contacts) have-a rouno hemispherical kink bentinto them. This is intentionar .aid as v* ,ili-rui* rr'o li ulul 
'to'roi'urt 

t.neutral center of the servo.. The point'though in this inspection i; i; ;;;-;i .ryone spring is twisted or.bent out of shape in-reference to the others. li uny rppru,so,. carefully re-align till all appear even. Do not ,erov. the kink from the neutralizing contacts.

( ) 25. Do .not comprelery instail but prace the traverse rack into position even withthe rack slots in the front of the i frame. Notice ttrat tre contlii iprlngi'irtunodown close to the bottom. surface of the circuir uoard. rne poini herJ ii"to aoirrtproper contact spring pre-load. All springs should extend at least even io il',u uoito,surface of the board. rf thev do, it wouio rrun itit when the ,.rr ii irrrilnrirrrrothe springs wourd be compressed the thickness of the board or aboui .oqy,. iiopu,pre-load is .045,, to .060,,. Adjust your springs accoidingly.
( ) 26. To install the traverse rack, use the brack phenoric insurator board as a shoehorn to prevent damage to the springs. place t'he board on in. ronir.t"[no,ro.of the crrcuit board, then put rack i-nto position-compressing tne spirngs-alainst

smooth surface of insurator 
.board, then carefuily sride rack i"nto poiition".- i."rou,

shoe horn but arways use this procedure when rimoving or insrailr-,,g iiau*i, 'iu.i.

( ) 27. at this point, the servo is ready for test operation and adjustment. To do thrsrequires a battery power source. Use your 6 volt receiver.r.ruo jo*., ir.t ,nOthrough its 0utput plug,or wiring, make output connectors to Fahnstock'riip, o..other connectors to faciritate connecting to the servo power wires. Refer to frgure
5 for hookup information. 

,Notice that thi servo signat injut-wirer, orrng, ,ni yuiro*
are not connected to the battery. lnstead when t-esting there *ires,-oie li-r'iirr,are touched to the 6 vort prus terminar of the battery to obtain u i.iing-iignrl todrive the servo either one direction or the other. Do not at tnis time'troil-uilour
servo but rather get your battery power source ready.

conttd on Page 12



CONTROLAIRE MULTI SERVO

ELECTRONIC PARTS
2 ea. GC-4008 Transistor

!t^. 2N-2924 Transistor t;i ea.l

lr^. 15-MF at l5 volt Electrolytic Condenser
: ea. IUU ohm (brown, black, brownl lq watt resistor

l:: l!09.rhT, rurown, ereen, reoi'y.-*rtt'r.Jririol'r"t .u.r
I "o. .rr ollm lbrown, green, black) /q watt resistor
I ea. tb ohm (brown, green, black) Zz watt resistor
?r^. DHD Siticon Dioi'es (i2 ;;.i i' "" '""'"'"'
1 
r.. l.f l.ng!l' spaghetti tubing \;;

J r.. 9" length of red, white, U-taii, green, orange, yeilow wire1 ea. 3" length of blue wire
I ea. Circuit Board ..

1 ea. lnsulator paO for Circuii A;ard

MECHANICAL PARTS
#2 x 1/s" Sheet metal screws
#2 x 3,70" sheet metal screws
Signature or Top Case part SZ
"C" Frame with gear mount pins parf 56
lraverse Rack part 55
Nylon Gear - lst and 3rd - 

part 53
Nylon Gear - 2nd - 

part 54
Pinion Gear, part 52
Servo Motor w/mounting Screws _ part Sl
2' length of Solder
Bottom Case - 

part Sg
1/a" x 1/q" Rubber Grommet
Servo Mounting Kit - CS-MKl

AAOVE VIE'S ARE FM''I OIJ TOP WITI{ LCADS
EfrENDtNe Doh/N . ( TD oRtEr,tT rRANs.-frstrlox )

PRICE EACH
QUANTITY

4 ea.
3 ea.

I ea.

I ea.

1 ea.

2 ea.
1 ea.

I ea.

1 ea.

I ea.

1 ea.

1 ea.
I ea.

*Parts omitted in trim Servo kit.

NOrE r 19

PARTS PRICE LIST

DESCRIPTION

$ 1.50
1.50
.90
.12
.12
.12
.10
.35
.02
.01

.01

1.75
.15

.02

.02
1.95
1.95
1.50
.25
.25
.25

5.50
.10

1.95

. .02
.25

e5,31,33

F/G, Z

ILLUSTR,ATION OF sU@EsTED ROUTIIIG
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VENT COMPRE5SION & SUBSEQUENT
SHORTIIIG OF LEADS ON SOLDERED
LAND5.
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l9 cain a prelrminary understanding of the testing information contained in steps
28 and 29 carefully read both steps before applying power to your servo.

) 28. At this time completely re-inspect your servo for assembly mistakes. check for
jmploper parts placement, solder shorts, and that all wires are connected to proper
lands. when you are satisfied that it is correct, use ihe following sequence to con.
nect the servo power wires to the battery. First connect the white wire, then as
each of the following wires are connected, one at a time, watch the servb and its
reaction. connect Red and Black and last,-Green. Generally the servo should remain
quiet except at moment the green wire was connected. lf your servo was a
neutralizing type, it should run to its neutral center, assuming the rack was not
centered originally. Trim servos should remain quiet except for a possible jump.
After the servo has run to neutral, notice if it is quiet or oscillating. lf it is
oscillating, everything is still satisfactory except that the neutralizing spring con-
tacts need adjustment. lf your servo has continued oscillation it is best to discon.
nect all wires, refer to step 29, adjust neutral center then refer back to this step.
lf your servo remained quiet at neutral continue your test by energizing either the
orange 0r yellow signal wires one at a time. Touch them to 6 volts plus. As the
orange wire is energized the servo should run in one direction and return to neutral
when wire is disconnected. As the yellow wire is energized, opposite travel should
occur, returning to neutral when disconnected. Trim servos, having no neutral
return, will only operate to the direction called for. Adjust neutral ienter on all
neutralizing servos as directed in step 29. lf your servo operated as described
above, you are now ready to assemble it into its case, however if when any of the
wires were connected, the servo ran to one side or jammed, it means theie is an
assembly mistake so disconnect all wires and refer to your assembly steps to catch
your error.

) 29. To adjust neutral center, look closely at your servo and notice the outboard
spring contacts that have the kink in them, These are the neutralizing spring con-
tacts. Notice also the outboard copper circuit land to which they are to contact.
This is the neutralizing circuit land. ln exact neutral, neither spring contact should
be touching the nerrtra!izing land. lf in reference to the neutralizing land the two
spring contacts are very close, the coast factor of the motor will make the rack
overtravel and before the motor can stop the opposite neutral spring is making
contact to the land reversing the motor. The close dimension of the contacting
points of the springs in reference to the land causes the neutral oscillation. To
reduce oscillation widen the points of spring contact. To do this, carefully remove
the rack and with small tweezers, remove part of the kink in one of the neutral
springs. Do not disturb tension adjustment. Removal of any part of the kink
lengthens the contact spring increasing distance between contacts thereby intro-
ducing a dead or trim area in the center of travel. The opposite is true if the kink
is increased in dimension, the contact shortens and trim at neutral is reduced. The
point in contact spring adjustment is to adjust the springs for minimum distance
without continued oscillation of the rack. As the servo is returning to neutral over-
travel may create one or two bounces off the opposite contact, however this is an
exacting degree of adjustment. Normally, at the factory we adjust the springs so a
one or two bounce occurs then after the servo is completely encased the friction of
the bottom cover on the rack dampens the coast to where an exacting neutral
occurs. lf on the other hand, you wish a certain trim area in the neutral of the
servo. widen the spring contacts further. Use care when adjusting the contacts. as
they are delicate.

As you have tested your servo using only the receiver-servo battery pack the signal
input wires, orange and yellow, were energized with pure DC current. Under normal
co-ndilions with servo being operated by a reed bank, the input signal is pulsating
DC. Each input is filtered by a 15 MF condenser. lt is very doubtful, but there may

I2 I3

be a rare case where a servo will not key properly from the reed bank. Assuming

reed bank to be adjusted and operating 0K, check the installation of your filter

condensers. Replace if necessary.

) 30. To finalize assembly of your servo, refer to figure 6. with plastic 'shoe horn"

remove traverse rack ind ail gears. Do this carefully and set them aside. Check

mechanical orientation of C frame to top case then install C frame chassis into top

case as sh0wn. Group all wires together then slide the rubber grommet onto the

wires aligning all wiies and grommet into case slot as pictured. Next, align the

front edge oiC frame to the front edge of the side panels of the top case. Secure

C frame to top case with two #2 x 3710" sheet metal screws. lt may be noted that

0n some servos that the screw holes do not align perfectly when the c frame is

aligned to front edge of top case side panels. lf hole alignment creates a minor

problem, use an X-Acto knife to elongate the top case screw holes to get proper

al ignment.

) 31. lnspect the rack slots now that the top cover is installed. ln some cases the

slots in the top case do not allow proper clearance to the slots in the c frame.

This could create a binding condition to rack travel if it were installed. Again using

an X-Acto knife, trim away any part of the t0p case slot that could cause inter-

ference. Do not allow any trimming chips to get into the servo case.

) 32. Re-install all gears, then again with 'shoe horn', re'install traverse rack. Be

careful not to damage, mis-align, or reduce tension adjustment to the contact

springs. After rack is installed, inspect the surface c0ntact of the springs to the

circuit board lands. Contact should be square and not riding on the twisted edge

of a spring.

) 33. Use "Plio-Bond" or similar contact cement, then proceed to cement the black
insulator board to the inside of the bottom case cover. Use the cement lightly,
aligning insulator board in the center of the case bottom.

( ) 34. Carefully install bottom cover to the assembly. Use four #2 x Va# sheet metal

screws to secure bottom cover.

( ) 35. Final Checkout - Again as directed in steps 28 and 29, check your servo for
proper operation. lt may be necessary that you again touch up neutral center, how-

ever this depends on your skill during original assembly. lnspect that the addition

of the bottom cover does not bind the travel of the rack slowing down and loading

excessively the speed of the motor. Mis-alignment of the front edge of the C frame

in reference to the top cover can introduce a pressure that is exerted against the

front surface of traverse rack by the bottom cover because it does not have proper

clearance. Minor correction can be obtarned by loosening C frame attachment

screws, pressing on front section of case at traverse rack then re-tightening screws.

This completes assembly and test of your servo.

For information on the use of the servo mounting kit refer to the separate sheet ol

instructions titled "lnformation and lnstructions."

CIRCUIT DESCRIPTION
The purpose of this description is to ease the troubleshooting operation by giving the
builder some knowledge of circuit operation. The circuit is a solrd state switching
amplifier that is used to replace relay switches that were used originally to operate motor
driven servo devices. The rigors of R/C flying created many relay failures as they were
subjected to vibration, abuse and drrt. None of these affects the operation of a solid
state amplifier, so reliability increased one hundred fold. To understand operation of
the circuit, we will start at the receiver reed bank.



When a command is received by the receiver it will, depending on frequency, vibrate a
certain reed. For description purposes, let us say it is vibrating the No. I reed of our
circuit. Due to electrical hook-up this will apply a pulsating positive going signal to
the orange input lead of our servo. Because the signal is pulsating, it has an AC com-
ponent and to be used properly it must be smoothed out. This is the function of C1.
c1 filters out the pulsations thus presenting a smooth positive going signal to the base
of Ql, which is an input amplifier. Ql, being an NPN transistor, sees this positive signal
at its base and turns on. When it turns on its collector goes negative and presents a
negative signal to the base of Q5. Q5, being a PNP transistor, accepts this negative
going signal at its base and turns on. When Q5 is turned on it completes the battery
power circuit to the motor and the motor starts to run in one direction. As long as the
reed is vibrating, the motor will run until the mechanical limit switching is broken at
the base of Q5. When the switch opens, the original signal is no longer at the base
of Q5 so the transistor turns off, thus stopping motor. To sum up the foregoing, the
vibrating reed started the motor running until the limit switching turned it off.

Now what happens in the circuit to return servo to neutral? To best answer this question
we must understand the functions of Q3 and Q4 in the circuit. These two transistors
form a circuit known as a Schmidt trigger and by their action we create a negative
going signal at the base of Q6 to turn it on when reed stops vibrating. When Q6 turns
on, it energizes the motor at an opposite polarity thus reversing it and running servo
back to neutral. Let's see how it works. At the same time Reed No. 1 is supplying a
signal to Ql, it is also supplying a positive going signal to the base of Q3 via the steer-
ing diode Dl and limiting resistor R3. This signal turns Q3 on thus making its collector
go negative. Since the collecJor of Q3 is tied to the base of Q4 this means Q4's base
goes negative, ofisetting the positive biasing path of R7. When Q4's base is negative
Q4 turns off, thus making its collector positive. Q4 has its collector tied to the neu-
tralizing contact land of Q6, but since this signal is positive, Q6 remains turned off,
thus not opposing the action of Q5 in running the motor in a certain direction. When
Reed No. 1 stops vibrating the bases of Ql and Q3 go negative through R2 and R4 thus
turning these transistors off. When Ql is off there is no signal to Q5 thus it turns off
but Q4 turns on because Q3 turned 0fi. Q4 is turned on by the biasing path of R7 which
supplies a positive signal to base of Q4. By the above action Q4 turns on as long as no
reed is vibrrting. Q4 has its collector, which is now negative, tied to the neutralizing
contact land which directs a negative signal to base of Q6. Q6, being a PNP transistor,
turns on thus supplying an opposite polarity battery power to run motor back to neutral.
By the arrangement of the neutralizing contacts when the servo reaches the center
position of rack travel the mechanical switching of the neutralizing contacts open thus
removing Q4's signal from base of Q6 and it turns ofi stopping motor. To sum up the
foregoing, when Reed No. 1 is vibrating it turns Q1 and Q5 on making servo run until
limit switches turns Q5 off. Servo is now in an extreme position. When Reed No. 1

stops vibrating Ql, Q5 and Q3 turn off and Q4 and Q6 turn on. Motor now runs in
opposite direction back to neutral where limit switches turn it off.

I realize there are a lot of Q's, ons and offs, but this is what happens. To run the
servo in the other direction Reed No. 2 must vibrate. When it does, it turns Q2, Q3 and
Q6 on but Q4 and Q5 remain off. The servo runs to its opposite limit, then returns to
neutral when reed stops vibrating. When Reed No. I stops, all the aforementioned
transistors reverse their condition of on and off and servo return is accomplished.

0ther components in the circuit accomplish the following functions. Resistors Rl, R3,
R5, Ri, R9 and R12 are current limiting resistors used to adjust gain and sensitivity of
their respective amplifiers. Resistors R2, R4, R6, R8 and R10 are used for base
stabilization of their amplifiers so temperature change least affects their operation.
Diodes Dl and D2, hooked back to back, prevent any interaction of a signal from Reed
No. I or No. 2 getting into opposite amplifiers. Diodes conduct only in the direction of
the arrow and give complete isolation. Resistor Rl1 is used to reduce the coast factor
of the motor and to minimize RF noise generation.
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NOTE: Use .02 on .05 capaciton supplied in kit. These
values ane intenchangea.ble fon this usage.

REV I S ION

CONTROLAIRE MULTI SERVO KIT

pURpoSE - Installation of .02mf filter capacitor to motor of servo to eliminate the
effect of RF noise generation.

It has been noted that after a period of operation some servo motors generate more-

RF noise than others. To filter out the effects of this noise it is the purpose of
this revision to add a'.02mf capacitor to the motor. All servo kits now include
the .02mf capacitor.

l. ( ) During kit assembly stop at Step 27 and proceed-to install the capaci.tor
as d.iiected below.- If you are modifying an earlier servo remove top and

bottom case to gain access to the motor.

2. ( ) Notice the painted head of the motor assembly screw as pointed out in the
above pictorial. Scrape away the paint with a sharp instrument then pro-
ceed to solder tin the head of the screw.

3. ( ) Notice the positioning of the capacitor then proceed to cut and trim its
'leads so it will fit into position on the motor as shown. One lead of
the capacitoris then soldered to both the head of the motor assembly
screw ind contact "A" of the motor. The other lead of the capacitor is
soldered to contact "B" of the motor. Dress the capacitor and its leads
as shown in the pictorial making sure the lead going to contact "B" does
not short out to case of motor or top servo case when it is installed.
This completes the revision. Continue with your servo assemb'ly if you
had stopped with SteP 27.


