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(K TRANSISTORIZED AUDIO RECHIVER

The above eirecuit is one being flown very success-
fully by Max Boal of Kansas City, Miseouri, It was de=
veloped by Walt Brockman n electronics engineer,

It is an audio receiver requiring 100% modulated
signal but the beautiful part of it is that any one of
five different transistors seem to work well in the cir-
cuit. The ones tested were the CK722, 2N191, 2N192,
2N188, and 2N188A.

L1l is 36 turns of #42 on 1/4" CTC red dot core form
Tl is an audio choke with a UTC S505 or a half ofaUTC
5503 suggested, Max says there are some surplus audio
transformers on the market which have a DUC resistance of
3K to 4K and he finds these also work well besides being
much lower in price,

The capacitor marked X at the transistor on the fi-
nal stage will need to be varied from .25 to 1 mf at 50V
.25 is for fast pulsing. .4 will be found good for
averages and 1 mf is for high rise on signal "t will
not pulse.

The circuit is temperature compensated and reliable
in operation.

S8 CHANGING WAG PULSER RATE

Some of the pulsers for the WAG TTPW system are re-
ported operating at too high a pulse rate and can not be
slowed down +to the required 2 cps. In the event that
any of our readers have encountered thia difficulty it
may be quite simply cured by changing part number 6 from
a 100K to 330K, This will appreciably slow down the
pulse rate and be adjustable within the ranges as re-
quired and as stated in the original article,

ﬁ PULSING THE DELTRON R109

When the Deltrom R109 All Transistor receiver first
appeared it offered many fine features, only 1 22} volt
battery required, weight with battery could be as low as
3 ounces, current change was from 4 to 4 ma on signal ——
and the escapement boys were happy. Not so with thepro-
portional boys who found receiver would not follow  the
pulsing. From Howard McEntee now comes the news that it
CAN be pulsed, Simply adjust relay to pull in at 2% ma,
and it will go from 3-15 pulses per second--should make
it fine for both pulse width and rate.

SK SPRING LOADED CONTROL BOX

From Walt Good comes the sketch which shows how
eentering springs may easily be added to the WAG Dual
eentrol box or Stick-trol in this issue,
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s, 2" diameter plastic rod 6"
0O O | 1ong is bolted to side. It
is wound with 85 turns of 24
eneamel wire closewound. One
end connects to transmitter
10 mmf, other end to 3' sec~-

Not to scale tion music wire antemna, BRod
is drilled for press fit on
antenna,

The Commander CW Transmitter packs a considerable
wallop for its size but according to one of our readers
this output can be improved still more by use of a load-

ing coil as shown in the above sketch, Unfortunately,
we do not have the name of the sender since the letter
was unsigned. We do know it originated in New Mexico,

Thanks Mr, Anonymous Comtributor.

T



GRID LEAKS -

THE MAGAZINE DEVOTED EXCLUSIVELY TO RADIO CONTROL
HIGGINSVILLE, MO.

Dear Subscriber:

Here is the second issue of Grid Leaks coming your way, The reaction to Volume One,
Number One has been most heartwarming. Comments range from "Congratulations™, to "It's won-
derful”, "Enjoyed it", all the way to "Grid Leaks is a dud, I have seen better high school
papers”. The most lavish praise was from a beginner who said the R/C Glossary was worth fifty
dollars to him.

We need your circuits, we need your kinks, we need your diagrams. Won't you share your
your latest R/C information with the rest of the Grid Leaks readers?

Grid Leaks—-R/C Data Service is so designed that each article will be as complete as
possible on one sheet, This means that it may be taken apart and each article filed and
grouped together in a three ring loose leaf notebook,

We offer no apologies for the appearance of Grid Leaks. It is strictly a Data Service.
We are not a competitor of any of the magazines which go into far more coverage than this
publication ever will attempt. Our purpose is to have a sharing of knowledge by R/C experi=-
menters throughout the country to make R/C more reliable, more dependable, more versatile.

Most R/C flyers are also experimenters and invariably work out improvements on their own.
Where there are clubs this is done through club publications or in club meetings. Many R/Cers
are loners or small groups of individuals not having access to clubs and this is where we
hope Grid Leaks will fill a real need.

You will note reprints from the DCRC Newsletter, It will be our policy to share any-
thing we consider ‘tstanding in the exchanges that we have with many of the e¢lub papers
throughout the country,

While on the subject of club publications, we can heartily recommend these to you. The
DCRC Newsletter is one of the oldest. The Larks in Los Angeles publish one, the East Bay
Radio Controllers have their Carrier, the San Leandro Channel Masters have their Channel
Chatter and the Pioneer Radio Controllers have their Modulator. All are excellent publica-
tions and worthy of consideration for the serious R/C fan,

As this issue marks the beginning of the new year for radio control, we are going to at-
tempt to gaze into the crystal ball and see which way the transistor bug is going to jump in
radio control in the next twelve months.

Deltron has an excellent receiver in their R109 which uses only one 22& volt battery and
requires an audio tone of approximately 500 to 600 cycles per second.

B & S has or will shortly announcs a hybrid type using vacuum tube and a power converter,
but requiring only three volts for operation.

Which direction the transistor bug is going to jump, whether we are going to completely
eliminate A batteries or whether we are going to completely iminate B batteries seems to be
the big choice. It would appear from where we sit that the most economical approach would be
the elimination of the B batteries using power converters.

Experiments are under way in various sectiona of the country for good power converters,
simpler and lower priced. B & S has one at $15.95 in three models which will produce either
30, 45, or 674 volts as required.

In view of the availability of inexpensive Nicads known as the Cu vablock in .25, .5,
and .8 ampere hours at $1.75, $1.95, and $4.95 respectively, it would appear that the most
economical flying could be had with the elimination of the relatively expensive B batteries
going to the Nickle Cadmium cells for power.

We would appreciate hearing comments from you stating your opinions.

Also ideas for articles that you would like to see would be appreciated.

8 line;rely,

aul F. Runge
Editor




HERE NOW!--Inexpensive Rechargeable Batteries

‘ . THREE SIZES SUIT RC NEEDS

Many R/C fans have longed for a rechargeable A bat-
tery that was also reasonable in price and also was mot
so relatively fussy as to charge and discharge rates.
But until recently that dream has been beyond the aver-
age B/Cer's pocketbook,

Good news, however! The CG Voltablock Nickle Cad-
mium batteries appeared on the R/C market late in 1957,
These are of the button type and also the flat type.
Avsilable in three different sizes they appear ideal for
R/C and unlike other rechargeable cells of this type are
indefinite in their life in a discharged condition.

They are also not erratic as to taking charge and
discharge cycles as some of the less expensive lead acid
cells of the Magnalux or the Rulag type.

These cells, while marketed under the CG Electron=
ics trademark, are the Saft Nicads and have been extem=
sively tested and have been found suitable for both
filament and actuator wuse in units up to and including
the WAG Dual system, Ae a matter of fact, a number of
the units were being used in the DCRC area with excep—
tional success.

They are hermetically sealed with a nickle cadmium
centered plate. The button type are smaller than a il

ver dollar and offer unlimited possibilities as to R/C
use,

We will discuss the characteristics of the three
types separately, The V0.250 has a voltage rating of
1.2 volts, has a capacity of 250 milliampere hours and

needs to be recharged st 5 to 25 mils,
rate is 2 to 5 mils,

Trickle charge
Ceil voltage during the charge is
1.4 volts. Maximum peak discharge current that this
cell will allow is 5 amperes, The V0,250 weighs .B
ounces, is ,1875 inches thick and is 1.376 in diameter.
Price is $1.75.

The V0.500 has & capacity of 500 mah, a voltage of
1.2 volts, charging current is from 1 +to 49 mils,
trickle charging rate 5 to 10 mils, cell voltage during
charge is 1.4 volts. Maximum peak discharge current is
7,5 ampere hours, The V0.500 weighs .75 ounces, is .3125
thick and 1,375 inches in diameter, Price is $1.95.

The V0.8 has a capacity of .8 ampere hour, voltage
is 1.2 volts, mechanical specifications are three inches
long including two screw terminals, 1-7/16 inches wide
and 5/16 inches thick. The weight is 1.5 n e, No
charge and discharge information is definite., .vailable
from CG on this yet but will be very shortly. Price is
$4.95.

As they are supplied the cells come in a discharged
condition,. If the cell is to be maintained at a full
charge a trickle charge rate can be used indefinitely.
Just glancing at the charge rates for the V0,250 and the
V0.500 a guess would be that a trickle charge rate for
the V0.800 would be in the order of 8 to 15 mils,

Probably the most frequently replaced batteries in
any R/C installation are the A and the actuating batter-
ies. The shelf life of pencells is such that by the
time of purchase a battery can go down rather rapidly
and deteriorate much more quickly than is desirable,
Where very low filament drains are to be had with some
of the transistorised equipment, the 250 ampere hour
would do & very respectable job, If the filament drain
for instance were only 13 mils as with the 6007 detector
im the transistor amplifier. This would be good for al-
most twenty hours of operation.

Under actuating conditions and where
is desirable, of course,
mate,

greater life
the V0,800 furnishes the ulti-

S0 you just pays your money and take your choice.
In the November, 1957 DCRC Newsletter there ap-
peared a simplified charger by Bill Grogan for these
cells as well as the other cells of this type such as
Silvercels.
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Abave chart gives lamp wattage required to get a desired rate of
eharger. Simply select watisge nearest rate desired.

Investig: om of various uype of chargers in the
DCRC area indicated that a constant current inexpensive
charger would enable an even more wide spread use of re-
chargeable cells, The following circuit and information
is presented,. The Rectifier is a standard television
type of 300 to 500 ma currently available from Electron-
ic Wholesalers. The lamp ir inted in & porcelain soc=-
ket and the wattage size is .ssen to give the required
charge current. Por example, to tharge & Saft eceoll,
Type 1 - V0.8 or up to six in series a 75 watt lamp may
be used with a charge rate of 275 mils for 2 hours and
40 minutes followed by a 15 watt lamp with a charge rate
of 60 mils for 5 hours. Because of the high voltage
source a constant current is ensured and any number of
cells up to six in series may be charged with very 1it=-
tle change in the charge rate. The chart below will
give you the different charging curremt that may be had
by inserting a different wattage lamp.

Care must be used in the use of this charger, how—

sver, to avoid touching the contacts inasmuch as there
is no isolating transformer between this and the 110
volt AC. This could give quite a nasty shock particu-

larly if this were used on a comerete floor of a base-
ment,




CONVERTING THE TECH TWO TO 27

G NO SENSITIVITY ADJUSTMENT, CURRENT RISE, TEMPERATURE STABLE
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When Howard McEntee published the cireuit for the

~ Tech Two in the 1957 Air Trails Model Annual there was

an assurance given that a 27} megacycle version would be

forthcoming. It was awaited with a great deal of inter-

est, However, the dev=lopment of the 271 version has

been delayed in publication. In view of this fact as

. well as the fact +that there seems to be such a tremen-

c dous amount of interest in the 27§ MC version, we tack-
led it to see what could be done.

The tackling was spurred by a special transformer
commercially wound for us by Jaidinger Manufacturing
Company, manufacturers of the Little Gem relay. This
gave uniform results in our testing the 50 mec version
and we felt would do the job on 27§.

A glance at the circuit shows that it is quite sim-
ple using a superregen detector, +tranaformer coupled to
a relay tube, The feed back circuit is used on V2 which
picka up some of the audio this tube amplifies, recti-
fied it, and applies it to the grid, The heart of the While the finished package is small, wiring is rela-
receiver is the special transformer. The recr ~ar oper- tively easy if the sequence of building suggested in
ates by virtue of the hiss produced by V1. ‘e hisas is the article is followed.
high frequency but quite audible, You can hear it with
a pair of head phones across the secondary of the trans-
former. This is stepped up by the 1 to 4 ratio, V2 am-
plifies this hiss, picks it up off of the plate cirecuit, for this circuit, 1link coupling would likely have to be
goes through the diode rectifier and turns it into DC. increased. The original circuit used only 1 turn of #24
The result is negative and this holde the grid of V2 plastic insulated wire in the center of the coil om 50,

through the secondary of the transformer, V2 is biased In looking about for a tube for the second stage, a

i to a low plate current with no signal and relay remains number of reliable relay tubes for other circuits were
open. An incoming signal will stop the hiss from V1; V2 tried with mediocre result-, The 1AG4, CK526, CE5672--

will lose its bias and plate current rises closing the all wanted to work and did to a degree, but the combined
relay. idle of the two tubes was too high,. The Sonotone Co.,

In designing the unit for best operation on 27} me, manufacturers of hearing aids had sent us some of the

a choice had to be made on the tubes to be used. Sinece tubes they make in our endeavor to always find new items.
the 1AG4 was in short supply at the time of the design, These were tried and things looked up! But good!
as well as increased in price, we looked around. A new With the P4-R Sonotone tube here were the results.
tube had appeared in the R/C field in late 1957. This Combined idle was on the order of .8 to 1 ma depending
was the Amperex 6007, Walt Good had tested it in the on antenna coupling and other factors., On signal from a
TTPN receiver and found it worked as well or better than weak transmitter this jumped wup to 3 to 4 ma really
the 1AG4 with no circuit changes, So it seemed natural clacking the relay in heftily.
to change the tank circuit to one used by the WAG Dual. With this tube combination, we had a fabulously low
This was 34 turns of #32 on a CTC LSM red dot core form. filament drain. The 6007 uses 13 ma., while the P4-R
Tests were made and indications were that this was draws only 32 ma. This is & total of 45, or 35 less
the answer for the front end, with the exception that than if two 1AG4 tubes had been used.
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It was found that some
as well as current change by moving the 5§ turn
coupling coil to the grid or top side of the coil
Coupled very tightly this gave the best results,

Acceptance of pulsing was tried, It was found that
receiver would accept quite fast pulsing cleanly without
lags.

change in idle could be had
antenna
form,

Begin construction by cutting the base for the re-
ceiver. The base is cui out of 1/16" Synthane base ma—
terial to the dimensions shown, The full sized base
layout can be used as a drilling template for the holes.
;/32" eyelets should be placed into holes #11 through
16,

Before actual construction
the location of holes should be
plastic box wused to house the
base can be used as a template to mark and drill holes
in the box, The base should be placed inside one lid of
the box with the top mide of the base against the box.
After wiring is completed the tubes are mounted on the
outaide of the box so slots must be cut in the top of
the box for the flea clips. Holes should be drilled for
the coil and relay mounting holes 23 and 21 respectively.
These will be used to hold the receiver to the inside of
the box. Drill holes to pass the receiver hook up cable

of the receiver is begun
marked on the top of the
receiver, The receiver

at 22 and antenna lead at 5. Drill a 3/32" hole above
19 which is used to mount the tube hold down strapn
Drill 5/32" holes in the box above 17 and 18 which are
used to mount the transformer, This will allow the
heads of the transformer mounting bolts to seat in the
top of the plastic case,

Parts may now be mounted on the receiver base, In-

sert the flea clips into holes 1 through 4 and 6 through
10 from the top side of the base. Mount the relay in
holes 20 and 21 and the tank coil in hole 23 on the bot-
tom of +the base. The transformer is mounted with a
small aluminum strap held by 2/56 nuts and bolts in
holea 17 and 18, The primary or small coil of the
transformer is placed towards V1 side of the hase.
Wiring is simple and only a few precautions need to
be observed, The base has been layed out to keep all
leads as short as possible, Placement of parts should
be kept in a neat arrangement. Eyelets should not be
soldered until all leads are in place,. Eyelets 12, 13
and 15 are ground or AB- and should be connected to each
other, The filaments of V1 and V2 should be wired first.
Connect flea clips 4 and 6 to eyelets 13. Connect flea
clip 8 to flea clip 2 and run a length of hook wup wire
from flea c¢lip 2 out through hole 22, This wire will be
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The January, 1958 issue of American Modeler

shows another approach to & 27 version of the Tech
Two, However, mince that original article waa writ-
ten, Haytheon has announced price increases of the
CK5333 to = net of ¢3.95 and $5.85 for the CK5854,
In view of this frct, this article was left as ori-
ginally written since in checks in various parta of
the country, the component listings and the tubes
used have given excellent performance besides being
relatively inexpensive. Net on the 68007 is §1.95
and on the P-4R is 32.95.

the A+ lead of the receiver. The AB- lead of the re-
ceiver is run through hole 22 and connected to eyelet 12.
The B+ lead is connected to one of the relay coil termi-
nals and also run out through hole 22, The red lead of
the transformer is connected to this same terminal om

the relay. Connect the 20 uhy RFC from flea clip 1 to
eyelet 11, The blue lead of the transformer is also
connected to eyelet 11. A ,001 mfd capacitor connects

from eyelet 11 to eyelet 12,
transformer connects to eyelet 16.
tor connects from eyelet 16 to 15,
between eyelet 14 and 16. The 1 meg resistor connects
between eyelets 13 and 14 and the diode goes betwesn
eyelets 14 and 15 with the cathode or insulated lead im
eyelet 15. A ,001 mfd capacitor connects from eyelet 14
to flea clip 10, The tank coil should be wired by com=
necting the bottom end of lug nearest the base to flea
elip 1. The other lug of the coil is connected to flea
elip 3 by a 2 meg resistor and 33 mmf capacitor connect-
ed in parallel. One end of the 5 turn link coil con—
nects to eyelet 13 and the other is run out through hole
5 on the base and connects to the antenna. The 100 mmf
capacitor can now be connécted from eyelet 16 to flea
clip 7. The black of the transformer also connects to
flea clip 7. Flea clip 9 connects to the B+ lug of the
relay coil and flera clip 10 connects to the other relay
coil lug. The ‘eiver is now wired and ready to be
tested.

Initial testing should be done

The green lead from the
The .002 mfd capaci~-
A 470K resistor goes

before the receiver

is installed in the plastic case, Plug the 6007 (V1)
into flea clips 1, 2, 3, and 4, The tube has five leads
but the two leads edjacent to the red dot on the tube

are both inserted into flea clip 1, Connect the receiv-
er to the batteries and pl .ce U=5 ma milliammeter in
series with the B+ lead. The 6007 should draw about .3
to .4 ma, Turn on the transmitter and tune the slug in
the coil until a slight drop in current is obtained.
Now plug the P4-R (V2) into flea clips 6 through 10 with

the red dot on the tube adjacent to flea clip 10. The
receiver should now idle at about .8 to 1 ma. When the
transmitter is keyed the current should rise to about
4-4 ma.

We invite you to experiment with this circuit. We

believe that after you do you will find yourself liking
your Tech 27 Receiver,

NOTE -- Insulated end of 1215 diode is the cathode end.
V1--6007, V2--P4-R, L1--34 turns #32 magnet wire on CTC
LSM coil form, red dot core, L2--5 turns of #24 plastic

insulation, Relay--Gem 5K standard,




TRANSISTORIZED COMMANDER REC

FEATURES 4 MA CURRENT RISE, CW OPERATION,

Current rise receivers are sought after by the R/C
fraternity with good justification. They feature non-
fussy relay settings with the high current change. Vi-
bration troubles are virtually non-existent since ten-
sion may be set tight enough to aveid it. For escape-
ment flyers they offer the utmost in economy since they
are in low idle most of the time drawing heavy current
only upon receipt of signal,

This popularity is particularly evidenced by the
popularity of such receivers as the Lorenz Two Tuber,
Hill THT, Tech Two, and others.

For pulse work a current rise offers no particular
current economy since the receivers are on virtually 50%
of the time and relay adjustment consideration aside it
matters little if the current through the relay rises
or drops.

The Commander Heceiver as originally developed is a
current drop receiver and while the current drop is
quite respectable as far as hard tubers go, many build-
ers express +the wish that a current rise receiver with
similar dependability and reliability could be developed.

The Commander is based on Howard McEntee's Simple
Single, which was published in Air Trails a few years
ago. Thousands of satiafied users attest to the ease of
conatruction, ease of adjustment, and reliable fun that
may be had with this simple hard tuber.

Research led in the direction of finding a simple
way to convert to a current rise and yet retain the good
features of this dependable receiver,

Transistors seemed to he the answer and so research
and development was done using a variety of transistors.
A number of circuits were cut and tried.

The schematic shown below is the result. It is
relatively un-fussy as far as temperature is concerned
(temperatures above 110° and 115° are to be avoided
since they may cause some trouhla).

The Raytheon CK721, CK722, and Phileo A02 and T0037
were all tried with equal success. These are all NPN
transistors. Others of this type of manufacture will
likely also perform equally well.

EIVER

Features of the receiver are as follows. First stage--
354-~idles at .6 of a mil, Upon receipt of signal this
drops to .4 ma or lower, This in turn triggers the
transistor in the relay atage from 0 to 4-4% mils de-
pending upon the +transistor used. The relay really
clacks in with this kind of current.

Sensitivity setting is atill important as it is

with any hard tuber. There are no exceptions to tliis
except the Tech Two which utilizes an entirely different
operation principle. (See elsewhere in this issue and

January 1958 American Modeler,)

Conversion of existing units is relatively simple.
Only two extra components and a transistor are required
to achieve a current rise receiver.

To begin the conversion it will be necessary first
to drill three additional holes in the base. Remove the
354, The holes are shown as X, Y, Z on the base layout.
These are 3/32 diameter holes and after they are drilled
3/32 diameter by 3/32 length eyelets are sunk.

Remove the red wire from relay lead Rl, Next re-
move the ,001 bypass capacitor and the inside primary
lead from relay lug H2, Care must be used here to avoid
tearing up the .001 and breaking off the lead of the
quench coil. It can be done but use caution.

Place the removed leads of the .001 bypass and the
inside lead of the primary in eyelet X. Do not solder,
Place a 4.7K resistor, color code yellow, purple, red,
between eyeleta X and Y. Solder at X. Place the red
hook up wire into eyelet Y and solder. You are now
ready to insert the tramsistor.

When soldering a transistor into a circuit it is
always wise to use some type of heat deflection to keep
from damaging the transistor itself. A pliers may be
used which will require the assistance of a helper. It
has also been found that a mini gator clip, which can be
placed in rather close quarters, inserted between ?he
joint to be soldered and transistor iteself will quite
readily conduct heat away from the transistor. We
recommend the mini gator approach, : g

Insert the center lead of the transistor which is

18 to 24"
354
170=780
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the base into lug K2 of the relay. Do not solder as yet
since some adjustment may be necessary. Insert a white
or contrasting hook up wire from any that are in use in-
to lug Rl of the relay. Do not solder. Heat eyelet 4
and insert a 39K resistor. Bring the other end of this
resistor to lead Rl and solder, Now bring the lead from
the red dot which is the emitter to eyelet 4 and apply
heat from underneath on eyelet 4. Insert with a pliers
into the eyelet.

Bring the lead from the blank side of the transis-
tor to eyelet Z and insert a length of green or other
coptrasting hook wup wire not in use into this eyelet.
Solder. This completes the wiring of your receiver.

You are now ready for a check. Insert 0-5 milliam-
meter at point M on the schematic. With padder 180-780
screwed down all the way and with an 18 to 24 ineh an-
tenna in place, this should read between 2 and 3 ma.
Unscrew padder with an insulated screwdriver until you
reach the point where it just drops to 0, Greatest sen-
sitivity will be had with the transistor drawing just a
slight bit of current.

Now keying your transmitter, tune the slug tuning
coil until a rise in current is had to 4 to 4.5 ma,

Meter may also be inserted into the first stage for
finer check on the sensitivity setting. This will be at
point F on the schematic. Meter here may be a 01 ma.
With padder screwed down tight this stage should read
approximately .4 ma and when padder is unscrewed should
jump to approximately .6 or slichtly more,

Upon receipt of signal when tuned in properly this
stage should drop to .4 ma or less.

The two switches S1 and S2 may be a DPST
toggle.

Other tubes of lower filament drain may be used but
the 4S4 has been proven dependable. With the availabi-
lity of rechargeable CG Voltablock cells of low cost,
the 100 ma filament drain pose no problem whatever.

There you have it, a current rise with the addition
of only two components and one tramsistor to your pre-—
sent Commander Receiver, Let us know how you come out,
This circuit should 1lend itself for adaption to other
single hard tube receivers.

slide or

NOTE: At the decreased idle
of first stage it may be nec-
essary to change RFC to one
of 20 to 50 uhy for bhetter
range.
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COIOI’ Code Primer TUBULAR CERAMIC DISC CERAMIC

CAPACITOR CAPACITOR
Temperature Coeff, Multiplier Capacity yujtiplier

FOR THE BEGINNER _m @/

Capacity Tolerance

MICA CAPACITOR “gkgfglgggm

lat and 2nd significant figure .
RESISTOR White (RNA) = g g Working Volts

Black (JANJ™ &
— j =>4

® & O uuitiplier Multiplier
Vg

olerance
‘ Mu{t%plier Class Tolerance lst and 2nd significant
lst and 2nd significant figure Black Body figure

Following the policy begun last issue with the R/C Glossary, we hope to show the begin-
ner through some technicalities of electronics. This issue presents a discussion on resis-
tors and capacitors.

The Glossary took care of symbols. This article is intended to cover the color coding
which is very easy to the experienced but confusing to the beginner.

Standard color code of resistors and capacitors provides all the necessary information
required to properly identify them, You will find below a chart shich gives the numerical
values and the zeroes or multipliers assigned to the colors used. By referring to the draw-
ings you will see how this color code may be used to help you identify the value of a given
capacitor or resistor, The illustration shows the axial lead resistors, ceramiec capacitors,

“dise ceramic capacitors, molded mica capacitors and molded paper capacitors,
By applying the color code as follows we will identify a resistor. We have a resistor
" that has the following four bands on it -- red, red, yellow, silver. A reference to the
chart below shows that red is 2 and the second figure would be 2 and this would be multiplied
by four zeroes. This is then a 220,000 ohm resistor, With silver this is 10% tolerance.
The tolerance figure means that this resistor may be either 22,000 ohms over 220,000 ohms or
- 22,000 ohms less.
The fourth color band on resistors determines the tolerance ratings as listed on the

chart. Gold = 5%, silver = 10%. If there is no fourth band this indicates a 20% tolerance
rating.

A bit of practice with various resistors will soon get you on to the determiration of
values. Refer to the color code for the numerical of the first two figures and the zeroes

are then multipliers assigned to the colors used.

The physical size of carbon resistors is determined by their wattage rating. The resis-
tors most commonly used in R/C are 1/4, 1/3, 1/2 and 1 watt. Larger resistors are generally
used only when required in power supplies or other applications where there is apt to be
higher power requirements,

The same general procedure for identifying resistors is followed in using color coded
ceramic and mica capacitors, By and large most capacitors now contain a printed lettering

for the value they designate. One important point to remember is that in identification a
capacitor in the higher ranges may be identified one of two ways. A .001 mfd may be also
identified as a 1,000 mmfd or a I .mid, These are exactly the same values. The same holds

true for a ,005 mfd and a 5,000 mmfd or a 5K mmfd.

Generally in R/C the 10% or 20% values are acceptable in most of the applications except

_ in the WF stages. In these, closer tolerances are advised, in many instances 5% resistors

and silver mica capacitors which have closer tolerance and also a tendency for slightest drift
are required, In some instances temperature compensated capacitors are required,

If you will remember the rule of thumb that in any stage where radio frequencies are
present very close tolerances are required you will avoid many headaches. The broad tole-
rances that audio applications accept are mot always acceptable in radio fregquency stages,

Pin up this chart over your work bench and it will provide you a r»i-k identification
of that unknown value resistor or capacitor.
Color First Figure Second Figure Multiplier
Black 0 0 None
Brown 1 1 0
Red 2 2 00
UOrange 3 3 ,000
Yellow 4 4 0,000
treen 5 5 00,000
Blue 6 6 000,000
Violet 7 7 0,000,000
Gray 8 8 00,000,000
White 9 9 000,000,000

Silver 10% Gold 5% No Band 20%




Transistorized Pulser

BY LT. COL. H. M. BOURGEOIS

The Transistor Pulser is designed to replace the
tube pulser in the WAG Dual Proportional Control System
Transmitter. Primarily it reduces B battery drain and
eliminates the A battery. In addition it reduces the
size and weight of the transmitter and control box. The
transistors are Raytheon CK722's which are low in cost
and readily obtained. This transistor pulser has been
successfully used by members of the DCRC under field
conditions of varying temperatures and humidity. The
pulser is simple to build and mot critical as to layout.
It works with any two CK722 transistors, however, slight
imbalance may be noted when different manufacturing num-
bers are used. This number is printed on the bottom of
the CE722 and indicates the "batch" or run number. Be
sure when selecting two transistors for the pulser that
this number is the same.

The pulser works well with 5% resistors and capaci-
tors. The values H4 and R5 are not critical, but for
pulsing balance they should be matched as closely as
possible, Similarly the capacitors Cl and C2 should be
matched, The capacitor C3 across the relay coil is im-
portant as it prevents the relay coil "kick", on field
collapse, from damaging the transistor T2,

The pot H7 econtrols pulse rate and once set will
not vary with wvoltage change. After once finding this
value a fixed resistor could be substituted for the pot.
The resistor Rl comtrols relay current and the 6200 ohm
value will give a maximum relay current of about 3 ma,
Higher relay currents can be obtained by decreasing this
value.

The resistor R3 is important, as it balances the
relay resistance against the value of R2, If erratic
operation or unusual changes of pulse rate occur when
the control pot R6 is moved to its extreme position,
then R3 must be increased or decreased slightly. Once
balanced, voltage changes will not effect the circuit.
It was only found necessary to change the value of R3
when relays of 5000 ohm resistance was substituted for
the 8000 ohm resistance.

The layout suggested in Pigures 1 and 2 works well
and is easily comstructed. It is suggested thr' short
leads be used between the board and the contro. RE.
Therefore the whole pulser could be built into the con-
trol box and only the relay leads and battery leads rum
to the transmitter,

The voltages shown on the diagram are typical when
measured with a Heathkit VIVM, and may vary slightly.
The voltages in the brackets are with the control pot R
in the extireme position. Total pulser draim is 3 ma. in
the neutral position, and 4 ma. in the full control po-
sition, Relay current is 3 ma. maximum and 0.2 ma mini-
mum, The relay is adjusted to pull in at 1.8 ma. and
open at 1.5 ma. This provides a good margin of safety.
Once adjusted the pulser is stable in operation from 47
volts down to 35 volts.

The values of Cl and C2 generally control the pulse
rate of the pulser. Capacitors of .15 mfd will give the
proper pulse rate for the WAG Dual, with the pot R7
varying the rate between 2 pulses per second to 8 pulses
per second. Increasing this value of C1-C2 will slow
the rate, while reducing the value will increase the
rate. With the wvalues of components given the relay
will stop pulsing on the full control positions, This
is desirable when the control surfaces must be jammed
against the stops in the airplane. If some pulain‘ of

the relay is desired when the control is against the
stop, then Rl must be decreased in value.

The mounting board is a 2" x 3" sheet of Synthane
1/16" thick, Flea clips are used to mount the transis-
tors, and eyelets are used for the solder connections.

This is with submini parts. Size will need tn be
increased if conventional low priced parts are used.

1
e AR A A s S
-29
(=A%) R3
-22
(-17)
R2 c3
] ® RED DOT
=15 =15
(-27) (-.5)
cl1 c2
T1 T2
+T +7
(+9) (+.3)
+45 — — +45
R4 RS
R6
+4 \» +4
(+7) -42 (=37)
(-37) RT
vaviji__.___..45
Rl--6.2K R4, R35--36K match RLY--BK Sigma 4F
R2--10K R6--1 Meg linear Cl, C2--,15 match
R3--2.7K R7--100K linear c3—-.25

T1, T2--CK722

® eyelets
O flea clips

Pigure 1 Figure 2




SIMPLE DUAL PROPORTIONAL WITH STICK-TROL

G BY BERNARD FOX

Since Dr, Walter A. Good successfully designed and
operated his now very familiar TTPW control system there
has been a flurry of excitement concerning ideas in-
tended to duplicate its performance at a lower cost to
the R/C modeller, Of all these systems none has gene-
rated as much interest or been as successaful as the pop-
ularly known Galloping Ghost system. It offers a rela-
tively inexpensive and effective form of simultaneous,
proportional rudd<r and elevator control.

Within our own club no other idea exposed to the

group ever promoted 8o much individual activity and
thinking as did this system. Within days countless
forms of actuators, auxiliary control devices etc,

seemed to appear out of nowhere, What is more there are
8till several modifications being considered that have
not as yet been explored.

In using thia system it is important
satisfactory means of coding
This can be done

to provide a
the transmitted CW signal.
primarily by either a mechanical or
electrical means. The latter seems to be the simplest,
cheapest and most logical means of controlling  the
transmitter signal rate and width. Dr. Good's multi-vi-
brator pulser circuit as used in his TTPW system seemed

to be the best bet and has been generally adopted by
Galloping Ghost fans.
Inasmuch as the ey:tem wuses pulse width for the

rudder and pulse rate for the elevator, it is essential
that we have a pulse rate change of from three cycles to
above twelve cycles for th- hest performance. With the
original circuit this was not possible since thc average
rate of the pulser was too fast and it was impossible to
obtain the proper pulser relay action in forming the
transmitter pulse width.

These problema were changed
perimentation and research,
appeared in Flying Models
page 10, gave several
somewhat still

after considerable ex-

John Worth's article, which
magazine for September, 1957,
useful kinks, Our version is
more modified and the two objections to

the original circuit are quite definitely cured, The
pulser as shown will slow up to the required 3 cps up
elevator but will speed up to 15-20 cps for down, This
greater rate change, when used with the elevator trim

circuit as shown, is highly satisfactory.

The problem of securing proper pulser re’ sction
in forming pulse width was molved by examining the pulse
produced with an oscilloscope. This readily showed the
square wave multi-vibrator output applied to the pulser
relay was malformed as a result of the inductive kick
through the relay coil, The conventional .1 mfd and 10K
::gprnluor across the relay was ineffective in reducing

8,

By using a diode suppressor across the relay in
place of +the suppressor network the pulse comes out
square waved again,

The diode used is superior to others that we have
tested since it gives optimum suppression with best out-
put, A Sigma 4F relay is recommended for ease of ad-
Justment although a 41F may also be used but it requires
much greater care in adjustment.

The final pulser circuit as shown is used
Ace B/C Good TTPW Control Box with a 100K 60 degree po-
tentiometer being subatituted for one of the 1 meg po-
tentiometers, This setup makes a very satisfactory

method of controlling this simplified dual proportional
system,

with an

Figure 1 shows the complete schematic for the
electronic circuitry and Figure 2 may be added to this
circuit if desired to provide rudder trim. This idea

comes from Howard McEntee's Compact pulser appearing in
Air Trails-Hobbies for Young Men of October, 1955,

Control box may be modified for
cutting a slot 1/4 x 1 and mounting the trim pot for
elevator on an aluminum bracket so that a nylon gear
protrudes for trim as shown in the photograph. This is
an 80 tooth nylon gear which provides an adequate grip.

Construction is straightforward and the schematic
should be followed. A small aluminum chassis is used to
contain the components for the pulser, This is placed
inside the transmitter cabinet, An additional A and B
battery are also required,

Full size dimensions are shown as well as a wiring
photograph which should ecnable any person +to duplicate
the unit, One word of caution: I1f key is in D minus
relay may be grounded to transmitter chassis, If it is
on the B plus side the relay must be insulated from the
chassis since this would be a dead short across B plus,

The filament switch is placed in Al minus since
there would be a drain across it if it were in A plus.

An illustration is shown on how a conventional
Mighty Midget is used. Here in Vestal there are combi-
nations that vary widely from the simplest as developed
by the Southeastern Virginia R/C group as illustrated to

trim control by

what we consider the best of all, the Robot Junior,
This is completely ready to go, the mechanical drive
arrangement makes it convenient to install and also we

believe makes the maximum use of
from the Mighty Midget and does
ing-of the motor at all,

Don't let the extreme simplicity of the Stick-Trol
fool you, ¥ith the Stick-Trol all tendency for gallop=-
ing has been cured if the minimum pulse is kept above
three cps. Very smooth flight characteristics may be
had. Motor control may also be added by the use of any
pulse omission detector on the receiver, This eirecuit
is quite simple and if there is enough interest, Grid
Leaks will publish such a circuit,

the power available
not require any rework-

VARY PUL SE WIDTH FOR RUDDER
RATE FOR ELEWATOR

- “MIGHTY
. MIDGET"
MOTOR

S5.E. VIRGINIA R/C GROUP LANGLEY FIELDWA
Puinth e

Linkage with Mighty Midget Motor working both rudder
and elevator, Hobot Jr. may also be used.
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Make Your Own Control Box

DESIGNED FOR STICKTROL PULSER

B B

If you are starting your Stick-Trol control box
from seratch, you will first need a box which measures
4 x 4 and is 2-1/4 inches deep. Opposite are a one half
size template for this for the convenience of your metal
worker, If the box is to be made of aluminum it should
be made of 1/16" thick material, Out of other metal it
may be made of meta) 1/32" thick, Any tin shop can make
this box for you with minimum trouble.

The hardware brackets and handle are shown full
size. Consult the drawings themselves for the size of
metal to use.

Begin assembling the control box by mounting the
bottom pot in the L shaped bracket, This will need to
be the 100K, which is your elevator pot. Mount the one
meg 60 degree pot on the special shaft bracket as shown
in the center of the photo A, Mount the special handle
bracket onto the control handle using 2/56 x 1/4 inch
bolts and nuts. The handle after having been flattened
and drilled may be considerably beefed up by soldering
where the brass eplits. Considerable more beef may be
added by filling the tube with solder, This is done by
holding a large soldering iron along the brass tubing
and running solder in from the bottom to the top.

Heat from your soldering iron is used to position
the plastic ball. Continue assembly by mounting the one
meg pot on the shaft of the 100K pot wusing two #2 self
tap screws as shown in phote B, Now mount this sub-as-

sembly on the bottom cover using two 4/40 x 1/4 inch

bolts and nute Please note that under
a cable clamp | need to be placed to
wire plastic cable in position.

one of the nuts
hold the eight

Take the shell of the box and mount the 250K trim
pot on the bracket. Force fit the B0 tooth nylon gear
onto the shaft of this pot and then mount. It may be

necessary to use shim stock in some

instances for a

tight fit., Mount this brs et - ‘hat the 80 tooth gear
protrudes through the alo. .. ¢rim control. Use two

4/40 x 1/4 bolte and nuts. The gromme
mounts in the shell as shown in photo D.

t for the cable

The extra holes provided in the cover are so that

the pots may be trimmed without removing
Now mount the hottom cover on the
as shown in E,
Mount the SPDT switch on the top ¢
F so that it will be in the upper left
the control "box as shown in the finis

the cover.
shell of the box

over as shown in
hand position of
hed photograph.

Now wiring may be begun. The SPDT switch is for your
use in the event that you decide at a later date to add

~motor control to your Stick-Trol Pulser.

You may find it necessary to reverse the pot con-
nection to obtain left and right or up and down,

NOTE: 60° pots must be used in thi
These have the resistance in a 80°
center of the 270° rotation.

s control box
range in the
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WAG Dual Receiver Tests With Simple Equipment

BY WALT GOOD

Assumptions:

Transmitter - 1. Must be operating properly.
2, Use low power by disconnecting antenna or drop Osc-Amp veltage to 45V.
Receiver - 1, Is wired correctly? Have a friend check this,
2. Relays preset to work im 1.5 to 2.0 ma region. Armature must not touch pole piece even at
3.5 ma,
3, Batteries must measure 1.2 to 1.5V for filament and 42 to 49V for plate under load.
Equipment - Current meter 0-10 ma. Magnetic headphones. Voltmeter 0-100V, B50K pot.
Test 1 - Check operation of Superregen
1. Superregen IIAG4F, Amplifier ilAH4) in place, 2'-3' antenna on receiver, FS, Elevator and Rudder tubes
removed, 10MA
B+ /—\ { ] 50K +
L——J-—_‘-
RCVR u 45v
2, Meter in B+ lead should read about 0.4 ma.
a. Touch coil with finger. Current should go up to 0.6 ma.
b. With transmitter sending UL (Up-Left) tune receiver for dip in current. Should dip from 0.4 ma to 0.3
ma. Block or hold relay(s) in position while sending UL if necessary.
¢, Magnetic type headphones placed in series with meter should give "rushing" mnoise with no signal and a
emooth 500 cps tone with an UL signal.
d, Using 50K pot, lower plate voltage until operation ceases; record voltage at which this happens.
different tubes, An average 45V receiver should work down to 36V, and a 87V receiver to 55V.
3., If the currents of 2 a and b are not observed and if no noise or tone is heard then the superregen is
probably not working. If so, take the following steps:
a, Raise plate voltage to 67V and repeat 2 a b c d.
b, Increase grid condenser (normally 10 to 15 mmf) and repeat until 2 a b ¢ d are satisfactory.
Teat 2 - Check Fail Safe Relay
1, Insert Superregen, Amplifier and Fail Safe tubes. Elevator and rudder tubes are removed.
“* O :
RCVR 45v
2. Check the following conditions:
Transmitter - off Carrier (FS) UL, UR, DL, DR

2.5 to 3.0 ma 3.5 to 4.0 ma 0.3 to 0.6 ma

Receiver Current (FS) - _
or readjust FS relay to obtain proper relay operation

It may be necessary to select tubes
mitter off condition.

3. If more than 0.3 to 0.6 ma current is obtained with DL or DR, then the superregen output may be low.
so, replace the superregen Grid condenser with condenser of 2 to 5 mmf smaller value and repeat 2.

Test 3 - Check Rudder Relay

Elevator and Fail Safe tubes are removed.

1. Insert Superregen, Amplifier and Rudder Tubes.
2. Check the following conditions:
Transmitter - off Carrier (FS) UL R DL DR
Receiver Current (R) - 3.5 to 3.5 to 0.3 to L.o to +3 to 3.5 to
4.5 ma 4.5 ma 0.6 ma 4.5 ma .6 ma 4.5 ma
Test 4 - Check Elevator Relay
1.. Insert Superregen, Amplifier and Elevator Tubes. Hemove rudder and fail safe tubes.
2, 'Check the following conditions:
Transmitter - off Carrier (FS) UL UR DL DR
Receiver Current (E) - 3 to 3.5 to -3 to -3 to 3.5 to 9.5 10
4 ma 4 ma .6 ma .6 ma 4.5 ma 4.5 ma
Test § -~ Check All Relays
1, Insert all tubes.
2, Check the following conditions:
Transmitter - 0ff Carrier (FS) UL UR DL DR
Receiver Current (Total) - 9 ma 11 ma .3to .8 ma .3 to .8ma 4 ma 8 ma
Average Current 4 ma with neutral stick
Test 6 - Distance. Check 42
1. Distance check at 1/4 mile at field. 1151“51111951
:. ;:ning-rau;a should be + 1/4 turn or greater, no meter required. &rticli‘ %aqembafaﬁttef
« FLY Thid 1q WD® HeW¥ ig-
ed im DPCRC erml
P.S. Solder relay springs at both ends. "e;rne N aned. W
Place .02 mf condenser across Mighty Midget Motor brushes, tna s

in the trans-—



