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SPECIAL!

e Multi-proportional—the pros
and cons of the three basic cir-
cuits—systems compared to the
theoretical ideal. Penetrating

analysis of a complex field, by
Vernon C. Macnabb.
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WE STOCK
COMPLETE R/C
AND HOBBY

EQUIPMENT

MAGAZINES AND BOOKS
WO, 338—R/C_PRIMER
by Howard C. MeEntee
. 33M8—R/C HANDBODK
hr Howard C. McEnies
0, 3304 —WIDEL #idio CONTROL . 528!

z) Saftard
0. ”“_‘Sa FUN WITH R/C MODELS ... $3.20
#or
33A5—HINTS AND KINKS FOR
RQDIO TV and AUDIO
./ FOR MODEL BUILDERS .
N):.B_II Wisfer

33AT—GRID LEAKS FROPORTIONAL—$2.00
CONTROL FOR RUDDER ONLY

ENGINES

TORPEDD 19AC 18.85
Dnly enginas with multi-spaed carburetor
TORPEDD .35AC
Imcludes hulll i ad|us|mtn| for idie 1etlmg
ASRC 27.05
Muost advanced 45 ever deveioped. Smcothest
running, greatest bearing fife. outstanding H.P-
TORMADO 048 ... ... 388
Igzal for beginners, integral Fael tank
TORPEDD ||
thlnl ueugnt easy start, all model wnss

13-9!
TNPEN 3! 5.85
Ideal enging. pasy slarling and bong ||fe
TORPEDD .45 18
1961 Kats stunt champion sngmu

TORPEDO .15R 19.9:
Fniuras Meekanile Liner and * Lleclmhxmgi

PEDD

Inuunes spenner and coblet type needie valv!

TORPEDD .3%

Faatures naw shut.off fyoe soray bar,
K.B. "Stalllon Serigs”

Stalilon 048 {with tank] .. . 395

Stalfion 048 {less tank) a,

Stallion .35 (new and hat)

3 M (Ecktionics) 595
" s, i eng., Siegit Ch., Glider
N 1IA3—FREELOM 7 "[d!tr{‘ﬂlﬁl

40 span, 45,098 eoq, gl Ch., Shoulder

W’}%lﬂ—FﬂEEDOM 15 {Ecktromics| 1495
52% span, 1519 eng., Multi Trainar, Shoulder

i
W“‘%Sl.l't—CONEONEI \Ecktronics! .
in fype

span 07-.10 eng. le Ch., Cabi
un rsm_scunumsm ElerFurr.
an, (48 ingle Ch., Cabin type
m 1AM LIBERT T 'ENﬁ.rnmcé "
Ch., Low \h“:\g
1455

049099 ang,, Single
m f?.‘ LIBERTY 15 IEcIJnlncg\
52 span, .15-19 eng. Multi, Low Wing
W0, 1323—B1-HAWK {Ectronics!
¥ h m—nlane Single Ch
# S—HEWH I;T?in Filmnw A n
span, 45 eng., Multi, Low Wing
L 12— ns: (Tap F 18
5]‘ wan 15-25 ang Mulh Shoulder Wing
g? 10080 s 5 IeCh Cabl %
i Sing] in fype
Nﬂ 1“!40!?3[18?%[1 Flite) 350
span, OL0-020 eng.. Smxle Ch Gabin I
ND 13ITD—RDARIIG 20 ITop 5
spam, 010020 png., s.ngle "n Shoulder

Nig 11!11—0[35».& Top Flita)

385
A4 :l\g Single Ch., semi-seale
ND. 1;!15 -JR. FaL 3.0

£

al
56" span, ulti, Shoulder Wing
W0, 13K23—Viscount (DMECC) 328,
EI]" span, 29-49 gng., Multi, fow wing.

, TIN4—Perigee (OMECE)

" span, .19 10 40 engi Multi. low wing
HI TINE—Yankes | I:MEDU %185
42 span, .07-09 eng., single ch., cabin 1ype.
NO. 13626—Sonic Cruiser $18.05
6" gpan, 1949 eng_ Multi, cabin type
W0, 1301 T—TAURUS WING (Too Flitel 1185
NO. 13A15—0RION WING [Tap Flite! 1085
NO. 13B8—FR/C RACER FUSELAGE

=
=

Hartman) .
Moulded fibarglass Fuselage, weight @ oz,

MARCYTOME PRM-1 SYSTEM

RO, 1BAS—MARCYTONT PRM.| SYSTEM $105.95
First Proportional Rudder only system with
positionable engine control. Recommended for
(15 enging or larger Uses no relays, Lombo
kit includes transmitter, pulser, roceder md-
der and maor_conbrol serva kits,

OAB—MARCYTONE PRM-1 SYSTE‘U $165.85

taly buslt. all units assembled, ready fn
imstall.

TRANSMITTERS AND KITS

bone) %95
Bolh kits inchade ASP 2ll telascoping anienn,
transistor, h.be hardware, case, FC
board and e ns!ru 0.
NI] "115 ELLEFR\:IN L5 KRAFT
FSMITTER 34.95
Sama a5 aboun, hul assembled, hnsd and cer-
fitied.

0. 111 —LS5502 (Falcon) L]
Smgle mun Tane, matches C & §. raceivers

IW. IHS—CS-EDQ KIT iFalcan 2450
Same as abave, bul w it form. Easy instouc-
tions.

ND. |1l15—n= TRAKSMITTER
iCitizens

Irsnmtnmsﬂ Tane Transmitter,
operation

198
77055 =

FIRST TIME EVER!
NO ADDITIONAL MONEY CHARGES
NY SIZE! L1 N.Y
WE CAN'T LIST THEM ALL- BUT WE CAN SHIP THEM ALL!

FOR ORDERS OF A
We Welcome Your

NEWE

MO, 11AZ_PACESETTER |RANSMITTER
[Electronics
amgl! kd nnsl Tore Transmitter. Mean:transis

ialio

m. I!.l]'\‘ ME 50T TRANSMITTER 22,95
designed for MC100T Receiver
KIT 27 e G channel 4085

H15H KIT 62 or 52.75 mc 5195
Channel kits. Complele wilh all re
quired parts
MO 11AB—KTI0K-D KIT
i8pecily cnns:al irsq 10 chanral a1.50
N1 itd Kl
Spec rm cranee 47150
Kraft T rnla Tun Transmiter bifs, Complele kil
dpatares highest grade components, use of beo
hansy |crums 0% capacitors, epovy glass
PL baard:

RECElu‘ERS AND KITS
L & 5 SUPERMETS
RO 12A37—! ﬁsﬂfs Dnuls |S|rg.e Tht s.usn
N :ns! (5508 s‘

ID 1ZA40—LC5- 5|1NM I\.n 'J'-! Sll
The single chennel saries is designed for
aperation with the © & 5 Falcon {ransmitier.
Tha multi channel is designed for use with
&5 Cagle Transmitler,
T2AT—KRIK KIT 2628 m
W0, 1ZAB—KR1K HIT 5054 me 7185
Mest highly recommended single chanest super-
regen receiver available to kit buisders,

. 12M—ECTRONICS KRAFT

295

Same &3 n:cue only completely assembled;
avail.

L1 RIER RELAYLESS
RECEIVER .85
Ectronics relayless single channel, all-franses-
forizad.
NO. 12A10—K3IVK KIT 8.85
Kraft 3 volt—alf transistor-relayiess. 26-28 me,
HO. 12A8—0TARION 021
CH relayless tome recelver weight 1= oz,

temparature stobilized
NO. 12827 —OTARION ©-72 21.50
Proportional relayless receror, temperature
slahlllwd 07-140°F,

0. 12426 —ECTROMIC RELAYER 24.85
3 V. Relay Tone Receiver! A1 fransistor, 1% oz
MO, 12075 LiTIZENSHIP LT-3 COMBO  28.85
Super- razen relayless tone receiver with SE-2
astapament.
ND. 1ZA2B—CITIZENSHIP R/C PAK 3295
Zingle channel 27 me unit with SE-2 escape-
mand, na saldering or wiring
NO. T2R12Y—MC (00T 20.5%
Tobe and transistor fone recener, use wilh

MECZSOT fransmitier,

N, 12015501 HUMMING BIAD 2250
Waight % oz llsss SE-2 or Babeock Mark 1
ascapement, simple wirin

NOL12A2-—C5-501 UHI( RECEIER 28.50
W_EIg"‘ 1% oz Less than 4 ma idle, 35 ma on
signal.

ND. 1283—C5.505 FINCH RECENER 2150
nll |rans|s|nr dual output relsplass raceiver

gight
ND ““—CS 505 FINCH RECEVER 20.50
Same 35 above, Dul with mets case.
NO. 12A15—NIKE SUPERKET CONVERTIR 33.95
Converd From benad-tuning super regen receiver
10 nie sharp superhet.
M. 12018—HKRE| 2ch KIT B5.95
MO, 12A15—KR
Unigue printed clrwt two-dech construction
Uses light Deans Reeds for best perfeemance
PC beards are drilled.
NO. 10A3—COMBO & CHARNEL RCVR. AKD
6 CHANNEL TR-‘NSMI'IT[R KT 410585
{5pecily Ireq.—Relay
NI 12420—KR10R 2]‘ 'n( relayiess 44.95
RO, 12A21—KRIOK 50.50 me relspless  48.95
ND. 12430--KRSRH. 27 me selayless 4095

VIATI—KRGAK 5054 mc relayless 4295
The hiaft multi-Hi super regen relayless re-
celver kits are mvailabla with a & or 10 channel
mand bank, Use with Iransmile servos.
NO. 10A7—KTRGRY & channel relayless  87.85
with G channel transmitter kit Ispecify fra-
quencyl

M esowwents |

MO, NIH—MISTD MOTOR or
RUDDER CONTRO) L 388
ND. |-(I1S ARIs!G SELECTIVE
COMPOUND B8.85

Li ht woight, instani respomsive_escapemant.
4REARISTO CODE-A-MATIC

CONTRAL BOX ...

Faatures "Flighi-fael” conbrol stick and sepe-

tafe thrattie Bution

RO 14R48—AR ST{I QUAD-TROL .85

hl:lll)lly Iwn campound wnits, pre- muunted o

“Uni

Ho. 1IM—HAHD:ICK MOTOR MINDER 485

Mator-minder mn o control escapemest.

fect r-ihght contral.

lw HM—EJ.HCBCI‘ MaRk 1l
& ular of =il model aircr:

RO. 14K10—BABCOCK WARK ¥ .48

Easy. ruluhl: stick-bes or manual control

MO. TAA23—BABCOCK DOUBLE

DECKER BOCH

Features 3 transislor switching natwork Inr

o\:al we actuam- of Mark 1| or Mark V e

o, uu — BONNI

HO. 1!!.!—BONNFR \‘M?IBUMP 895

A vslsalllu and poweriul compound estapement.
BUNNER VARICOAMP CDMBD 1885

NG Hll—BUNHRN E_ VARICOMP 978

NO, 14A3—CITIZERSHIP SE2

HO. 14A15—ECTRONIC TRANSLATCR 9395

Super-light weight escapement with builk-in

WO, 1AATE—ECTRONIC ENGINAL . 585
Provides high, low &nd cruising engine- speacs
when used with Iranslagr F'\SI!] adwstabw

B.48

RO
‘NI MI!—G EM. MI'\‘IEUMM II ]' 5
ant weight single channel ruddor

KRAFT CUSTOM R/C
W0, 12A22T—Kraft Superbel 10 channel 8935
NO. 1ZA3ZZ—FKrall Sucerhet 12 channel 89.95
Smallest, lightest muli-channel superbetero-
dyre recaivers available, Weight is
N 124332 Kt Sigla Suparnet
|Camvertibl 5485
RO 12423 Kraﬂ Tigbrid 10 Ghannel
Riceiver

Patronage.
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NASSAU STORE
2072 FRONT ST.
EAST MEADOW

A T POWER (

ST RELEASE! NEWEsT 5
S.EP. G-G CONTROL COUPLER

RELEASES

ALL NEWEST ORBIT EQUIPMENT IN STOCK

MAGNI- FOCUSER
The Magnifocuser head-
piece has nothing to lift
or adlus Mo wastsd
hand i Bath
hands ahnvs tros to wark
withcut baterruption.

10° FOCAL LENGTH
POWER: 2.25:1

SOLDERING GUN

USES CAR BATTERY
121

» CONTROLLED HEAT
= WEIGHS ONL\‘ & DUNCES

= ALSD LISED ON AC auLy
» HEATS IN4 5[‘ ANDS 56 95
e e e e

LEE'S MONITOR
This filly transistorized monitor can detect
any inferference on the wave band a model-
er s using. Ao, it will Imﬂcame nnemer
the eperator’s transmitter
camier weve and will aumnly Inmcat: Ih:
tane and clarity produced.
Both models sre ully unable,

CHART CHARGER FOR NICADS
Chal%n%ls shill very simple with the S

CUSTOM BUILT—
FULLY GUARANTEED $

CHART LHARGER, since you simply SAVE 200
select the number of battaries, the |

rate of the charge and e the BY ACTING
peintsr. Uit is housed in a molded NOW!

mkeli!a instrument. case, with an
1 n froni panel, meas:

P 995 onLy_J95

e e AR R A i
3 VOLT — TRANSISTOR RELAYLESS RECEIVER KIT

resistars; pre-se-
sharp Printed
Circuit Board drilled and ready for
soldering; waund coils and step-
Ly-step fully axplained instructians.
Only tool required is a 30 watt sol-
dering iron—operates from 400 o

e L o5
700 C.RS, (any existing 27 mc hiF ONLY..____9
transmittar], Singla ended output

READY BUILT
operates all escapements an mar- — TESTED ___] 295 S
ket, {Nate: Cannot operate motor driven unlts..
-

==
LEE'S LIGHTNING TRANSMITTER

= TWD PEECE CEMTER LOADED ANTENHA = THREE TRANSISTORS

Crystal controlied on 37.255 Mo this traas. Aceessory provision has baen
mitter uses three YHF transistors in M.DPA. made for installation of a
Circuit with 100% Collecior modulation for quick BUP-TINER lhlch will
mazimum efficiency. It |s temparature stable permit 2 signal fo be braes-
and will operabe sstisfactorily from 70° fo mlIth &t 1/100 of 8 sacond;
E20°F. The cutput tone is 600 to 700 cycles. liminating the difficully of
pulsing with the thumb.

b=

TRANSMITTER AS SHOWN
$ 2395 BLIP-TIMER

a umh tharosgsly tested $6.00
prior to sale. ADUITIGNAL

Plus:

WO, 12A34—Hraft Sangie Comvertible Hyhud

10
W0,

HUI

Sing|
atop.
action,
L.

Nﬂ HalM EITU:NSHIF ACTUATOR KIT Ilﬁ
K. TARS0—THA
Transistorized Ic, 4|r='| operation frn'n an;’

kit onl i
Nﬂ.ﬂ‘tl!’—ﬂln Kraft Transestor

Transmitter
LIS

m . R_MB.ITOMJ-IIC

ANOTHER LEE'S PRICE BREAKTHROUGH]

FOR LESS THAN THE PRICE OF MOST RECEIVERS
LEE’S MAKES THIS FABULOUS OFFER..

The famous VK custom assemblad

ajver

CITIZENSHIP selective SE-2 escapement,
DU-BRO'S new vibration proat 2 pen cell holde
Two factory frash "ENERGIZER batteries.
Secure lacked “ON-DFF" switch.

Foam Rubber for maunting.

Al units harness wired, tactary tested and ready
to install without any additional electrical work!

Including battery

Alf fos anly , . . 5
Fully Guaranteed) 199

BATTERY CHARGERS

NO. 34AR-MICKEL CADMEUM
CHARGER KIT

IUIMLE VARLVOLT CHARGER

(WER HYDOMETER TESTER
e UWEH BATTERY BOCKLET

WINCO CHARGER

KLEINTROMICS CHARGER .|
NO. 34R0ARISTO 7-i-5 CHARGER 1485

henns! kit
T2 —Krait Hybrid Front End

Nﬂ:lﬂ N: 'I CHARGER B.95
ND. 36410 A"f_ HICAD
FARTS PACKAGE 3,75

TRANSMITTER CONVERTERS
MO, 2645--ACE TC 3.6 X KIT

Conyerl from 3.6V bo 135%
NO. 2BAIY—MC 135Y-20

0. 2642Y—MLC 135T-40
3411 BABCICH No, 267 STAVD 085 5

Ic N A 6A3—HKP/CK COMPLETE KIT 10.85
Nn 26A4—¥P/C PARTS FOR BUILDING

KT KRAFT RECEIVERS
WO, 17k26—CUF CORE FOR BBOVE

1295
channel boat sarve. Provides feeward,
reverse motor and intanlaneous necder

standard reed bank wousg

WO 14AST—RMA SERVD ASSIMBLED  0.85 § ND. 23AZ—MIGHTY MIDEET MOTOR .
N, 14A52—RNA srsm?:u NTTUR i ;_;g NO. Z3hdEXTRA BRUSH SETS

WO, T4ATB—HILLLREST MO i i
Thraltse ceetrol servo designed for multi chan- ANTENNAS

nel,

WO, 14417—BABCOCK Ho. 887 SERVOD.. 1095

ro battery-powerad R/G boats, cars and lruks.

Nl'l T4R20—HOKNER TRANSMITE
NEUTRD\ IZING
U.IEI—EENN[H THAMSMITE TRIM

NG 1
AMPL

.5
Relay’ xss ransml 8 servs especisily designed
for Bra
ad LG,

14K19—BINNER I'IUH AN ]E. e 1288

245
475 saction felescapes fo 5%

WO 37AX—TCU 495
Dehe ground based tyoe sefenna. Fell [LE*
{or_effective radiation.

TRANSFORMERS-TORDIDS

AATT—BONNER TRANSMITE
IFIER

n, Apollo, Krall relayless 10, orbit

EXCI.USIV'E DEN. - BEGENNER S BONANZA!
PLETE

v
E
Accessory provision $
S

PACKAGE FOR THE BEGINKER
R iy o it ESCAPEMENT
D KB. 048 $7.95
305 5395 KND
If ot u:‘lmg started here's the combin o a:f:ﬁ" V
far you. Inchuced /s the newest and hottest TRANSMITTER '
K8 049, Far 1 b1 weer selecled none I
other than the tried and tested rabulcus 52395 =i

Ir. FALCON, With this you get
puarsnteed Transmitter and receiver, nu $56 54
e linest selective citizenship escapsm

To make it raally complate you s ::t a VALUE ‘ $ 45
X " $

bl
YOU PAY GNLY

il of LEE'S “Grip of Steel Cemant.

TORPEDOD .19 RC
$18.495

and
PINT 06 QLUE WITR
FREE BISPENSER S
i) Wi Aresatieal i You pav nnL\'
B et gl $36.69 gy
et o ‘ne et a|m’: et VALUE
I e e r o e e o s
CITATION i TORPEDD 45AC
== 52185
and
FINT OF GLUE

WITH DISPENSER

g wini
leased ns' }eIcn fdzal for contest, soart $54.69
or multi-training, Casiest muli Ha build

2 $1.70
Y0l PAY ONLY $
VALUE s 39 95
and fly. 62* span, 740 sa. in. wing area.

LEE'S TROPHY DOPES
ECONOMICAL ® FUEL PROOF ® BRILLIANT

40Z PINT QUART gALlon A
A5 iR ie e
B e T e v
GRAIN FILLER_ 120 219 850
CUB YELLOW_ 15 288 0% [
INSIG. WHITE__ 45 150 289  10.85
INSIG.RED____.45 150 289 1095
FOKKER RED__ 45 150 289 105 $
INSIG.BLUE __ 45 150 289 1095
LIGHTBLUE_ __45 150 289 1035
15 289 1095
150 289 1095
150 289 109 S
150 289 1095
289 A
KWIK KLEEN BRUSHES BALSA PUTTY v
PINT HED-RESISTANT COVERS GRAIN
BTG e | TSy a5 | WhCHER: o

ORDER DIRECT OR FROM AUTHORIZED
DISTRIBUTORS OF LEE'S TROPHY DOPES$

* ACE R/C Inc., 203 W. 19th = G.M. HOBBY SPECIALTIES Inc.,
HIGGINSVILLE, MISSOURI 105 CLIFTON BLYD., ELIFTON, N. J.

[, & 5. ELECTROMICS, 7377 BEVEALY BLVD,
LOS ANGELES 36, CALIF. {Priced 10% higher due to freight charges.)

LEE'S HOBBY INDUSTRIES INC.

MAIL ORDERS AND CORRESPONDENCE
2094 FIFTH ST., EAST MEADOW,
L. 1., N. Y. 11554

BONNER © il MO, 17AB—5T11
WO, 14A36—Cam foliowers 15 B WO 1TRZ-JEL0ET
e, 14R37—5K Rotor mheel 55 N NO. 17429 —Tebra
e, 14A38—Vescomp cam whaal 1.35 B Wi, 17TA26—HReceiver cup cors 39
:a 1m I—RD. E .frlml::rp umI;IIE(-l }g 0. 17AZT—Transmitter cup core i ... 3.95
0—Duranile servn sechor
AE | oG
L 14, gedr. 3 —Inkes:
O, T4A4: —D_-anm: pinion gaar ug H:g:__:%g%_gm:l:se
NO. 14R44-—Duramite cans. boltom hall NO. 17031 —Iran tere tapped
g% Lonq —Duramite can, fop heilless W Gcitor col ol
ua 1
WO, 1aA46—Duramite adjusting screw . ND H:gg TSSS'D' |'||:|'||r|\!
NO. 2341 —BONKER MOTOR 4
W0, 14A3I4—KRAFT SERVO
IWLIFIER KT : mode serigs

I‘f i -
SERVD SNTTCHER KiT 4995 — WO, 20AEI—27 145
A L EUSTOM BUNT RRAFT 16 =§ i NO. 301427 195
SERYD SWITCHER G895 § g zan13_77.085 NI 20K15—27.255
ACTUATOR CRU for transmitters of tae dodbler type.

NO. TRB0 G0 AC ASSEMBLED |Streeder) I-l_gg

ND. 14A25—GM PROFOMATI

MO 14A27--SEFTALLETTE MN‘K m
NO. 14A28—SEFTALLETTE MARK ¥
ND. 14853 —SOUTHWESTERN ..
O 14A33— PO

Has

NE,
(18
Ci5

W0, m—WI"RTh SIMPL SIMUL
FULSER &

NO. 1506 SPJ\\IS POO KIT

KD, 1547 —3R0ADKURST POD KIT

NO. 22A5—SPACE CONTROL 0-1
WA METER

ND Hﬂﬂ SPACE CONTROL 05
NII 22&?—&?&“ CONTROL 050

W M

Iow

Amel
than
N
40"

[T}
o,
[l

NO.

NOL.
N,

ND
but

DEANS REED BANKS ; 5 s

|
N[" HAYEM REED BANK
~10 channal, 2] chm for 3w

fe 43 volt

OUFFOLK STORE |SEND 25¢ FOR

EAST NORTHPORT QUADRUPLEX AND AC-
LL /N Y. SUPER SAVINGS CESSORIES AVAILABLE

power-—lom drain.

ND. 1584—-C5 PULSITRAN
ASSEMBLED

L ISJ-S SHOWS RO PULSER KIT 1795
NO.

M KT
L 2TA3—SUBMINI 0-1 MA METER
w0,

i
NU 22!!—’\‘1 2000 MULTITEST

found in M%nrr priced uni
ND. 221

0. 22410—: \I"TI'H TEST LEADS 50

" 25
0. 33A4—WILLERD BE 210 LEAD ACID 585

MEDCO REED BANKS
NO. 2TAZ:

14A54—HRAFT 10 CHANNEL 25

Fmal irsgidocy & douile iy stal fre-
4.25

Nﬂ zﬁ‘m—u 50 HO. 20018135738
NO. 20017—13.0875 RO. 20013—13.8275
As abave, bed or nnemlun on b
maters—50-54 m — ]
RO Hﬂ!? 13! 5225 ﬂnlllﬂ!s fa

DU-AG blSSEI'lBL‘J [Sdraeder)

7045 m
l'ﬂ ﬂﬂ?‘—'li 5875, doubles to
N mn_u 5375 doubles 1o
14AI0--MERCY FEED MEK L1 it

2750 § 77.195 me
14R31—MARCY FEED BM
TOM BUILT 32.50

PULSERS, P.0.D. KITs

VIR i 650
double coif wits anly 30 csms—planty of

m 1?!.2—h‘uu Gem, 5,000 ohm eail,
SPOT
INI 2743 Standard Gem, 50 ohm euil

24.50

BAISDEN GG PULSER KIT 1785

III] FTM—Standard Gem. 100 chm enil

SPOT

W0, 27A5—Standaed Gem, 100 chm cod,
T

MO ZTRE--Erandand Gam, ]50 ohm codl,

TEST INSTRUMENTS

BRSIC FSM KIT ND. 27A7

BASIC TRANSISTORIZED i)

HO. 25429 Wl un: Brakes past
WO, 25A2—REK-1 Top fife bike gear
595 [| N0, 3501—Tao flite Tauri Fese wheel

740500 WA WETER

i
DIDIJES TR.&N‘)I TORS -TU EES

cnsI pockat maltimeter with Teatures

L} OFF FUSED KIT 16.85
rican |||aJr MI[ ahm milliameter. larger
abone 1

red and bleck standard mzc Tpe plain ; :
IN224 Type Dlue 2
BATIERIES 24224 Tjce hed 180
JAAI5—NICKEL CADMIUM 48K 185 RINI20 Type NPH
38A3— EVEREADY N4 2 2406
ZNI2E5 Type

|, J8A34_ARISTO &4 LEAD ALID 475
3BAS—MALLURY ALKALINES MN G100 35
RAG—MALLDRY ALKALINES MK 1500 50
JHAIE— h‘AILDE\‘ 24008

slide 1ype. kaife sction .0

NI, mZ DPST slide t\lns knile artion

NO. 30A3—DPDT, shide wnde action .
| AB5T, I.mllrlu shide type.

m!—MfL‘CE PM5 las sbave
wilh i

. ZTN20—6 channe

p NO. 30RG—DPDT. heav
. 27A21— 10 channel (00 reed

KO 30A7—SPQ1, submini iniported to&,h 188
NO. 30A8. UPUT HiLr"lnI Imnurhd fopple 23!
1850 ) KOCSOAG.Puch s
18.50 0. 30KT0—Swil ft 3037P, Leu-l] type 2!0
195 NU ELLIAES SnlIcnuu" 103, SPD
[unh hutten rad
124w-|d|cmh 203, a5 ahove

nn RT3 farion 2705, Sebemini US
uggle. by 5 14 1 % irch 1.8

15

LEE'S PROUDLY AN-
MOUNCES *DEE-BEE

LEE'S CATALOG. | AT LEE'S STORES

OR THRU THE MAIL

4T a

D
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GRID LEAKS AT PLAY

® The new year is starting off with a bang in several areas.

In our last issue you undoubtedly noticed the Interference
Report Form. We're happy to advise that Grip Leaks has a
quantity of these which are available for use by individuals
and clubs. There is no cost on these forms but we do urge
judicious and correct use. GrRib LeEaks will continue to act as
a clearing house for these as a service for the radio control
modeler. Request reasonable quantities of these and we will
be happy to supply them.

The AMA petition before the Federal Communications
Commission filed by Courtney & Associates is under way, and
hearings will be begun. We will keep you posted on this and
advise just as quickly as something definite is learned. We
feel encouraged because concrete action instead of wishful
thinking generally brings results.

We are trying to get clearance on publishing the fre-
quencies. If we do so the info will be added at the end of
this column.

® For those of you who may have missed it in the January
isstie of Model Airplane News we'd like very much to thank
editor Walt Schroder for the splendid coverage he gave this
GriD LEaks' sponsored Heart of America Contest. A little
belatedly, but we'd like to give credit to two other photo-
graphers who shared in the taking of the pictures. They are,
W. A. Butts Jr., of Higginsville, and Lee Gelhaus, Kansas City.

Carl Lindsey and other CD and Leader Members in the
area are already beginning to roll on plans for the Second
Annual Heart of America Contest, and things are really look-
ing up. It is likely that this year's event will be held at the
Richards-Gebaur Air Force Base, and Air Force personnel will
be available to assist. With such facilities and this kind of
personnel, the 1964 event could easily, and we hope will, top
the first, held in 1963. Watch Grip Leaks for further details
and date. The tentative date sets this meet about a month
before the Nationals in Dallas,

® We've invited a number of R/C Clubs to participate in a
special money making project, selling subscriptions to Grip
Leaks on a limited offer basis.
If your club would like more information, drop a note here
to us at Higginsville, Mo., and we will be happy to oblige.
We are delighted at the way the subscription list to GriD
Leaks continues to grow, (Continued on page 32)
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VE:RNON C. MACNABB's article on multi - proportional, page
4, provides a timely and badly needed perspective of the
different systems as well as their pros and cons. When GL
pressed “Mac” to describe his rumored new proportional equip-
ment, he countered with the suggestion that he might prepare
just a resume of basic systems. And, if it were not for good old
insomnia—in this case Mac’s—we'd never have gotten that
either, because he was now pushing his system toward produc-
tion readiness, So, after all the years we've known Mac and
dealt with him as an editor—without ever getting an article—
it is nice indeed to have him favor GL with this typically to-
the-point report on proportional.

Back in 1948 had written in Mode! Airplane News—Howard
McEntee then being editor—that there was no way to fly R/C
legally unless you had a ticket. Mac contested that statement
and sent us one of the 465 prototypes to inspect. Since our
knowledge of radio was zero, we drove him to distraction with
what-do-we-do-now questions, He still tells the story about
our telegram which read: “What is this in series stuff?” A
couple of years after, lo and behold, FCC established Class C
in the then new Citizens band for remote control purposes.

GL finally convinced Mac to say something about his own
proportional system. We now switch you to Indianapolis. . . .

“It will be a combination system pulse-width, pulse-rate and
discriminator.” Macnabb states. “The reasons for this selection
are as follows:

“It appears to be the most economical system to build, there-
by bringing a lower cost system to the modelers. It will use
continuous modulation which qualifies as the best defense
against interference. Also, the pulse voltages are taken after
one of the discriminators which is highly selective against in-
terference. It will have holding circuits where needed for neu-
tralizing all controls plus low-motor as fail-safe.

“The transmitter will use inductors as tone generators to
prevent drift from temperature and voltage variation, and
ter_rllpcrature stabilized toroids for the receiver discriminator
coils.

“Servos have been designed, using rugged, powerful motors at
no sacrifice in resolution or tracking,” he continues. “Tempera-
ture changes in the servo amplifiers will be compensated by
thermistors.

“The superhet receiver will have an amplified AGC system
to insure more- constant output and avoid -signal- distortion
close to the transmitter. Regarding stick arrangement, this is
the modeler’s choice. I believe if it were not for the habit-con-
ditioned reed fliers, ailerons and elevator should be on one
stick, and rudder and motor on another.”

Mac thinks tri-proportional with trimmable motor is attrac-
tive cost-wise. It saves a costly discriminator and tone generator,
and saves money on the motor servo which becomes a simple
modification of a reed servo with no feed-back loop.

“Maybe we’ll make it,” Mac concludes.
® In these days of interference there is a certain wry humor
in hearing of new and strange applications of radio control, even
wheri there is no real connection between these uses and our
own field. It is fun to pass on informational bits about radio-
controlled elephants and tsetse flies. Every once in a while
somebody plants a radio in some critter, the latest being Gen-
eral Electric’s Space Sciences Lab Continued on next page
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using their equipment is Frank Schwartz,

Nashville, Tenn. The ship is his second Taurus. ZR-10 receiver, TMS transmitter.

THE MONITOR...continued

installation of a 500-kc transmitter in a rat,
using the rat as the sole source of power.
GE did this by implanting an electrode
under the skin and another in the peritoneal
cavity—power pack, would you say? The
sophisticated reader will note that maxi-
mum power is 155 microwatts with a 500-
ohm load at .23 volts. Open circuit voltage,
.68. According to the story in Aviation
Week GE has a $77.328 contract with
NASA, part of a two-year study of bio-
electro-genesis which grew out of a biologi-
cal fuel cell development program. If this
has meaning to the model field vou may
find yourself someday using batteries which
operate from the interaction of yeast and
glucose, Perhaps we can pop into the
drug store for another bottle of yeast
tablets, instead of charging nicads. Whimsy
aside, the pay-off would be in the biclogical
and medical fields. since physiological
reaction in a body could be monitored, and
body functions regulated, without using
externally connected wires.

We might observe that the “GE Rat”
probably has more radio range than some
of the transmitters we've used in the past.

Frantisek Farnik, Czechoslovakia, and his
OS Max 19 rudder job. Radio is Bellaphon.

Over a six-month test period the rat dis-
played no voltage variations. Nor did he
seem to mind the experiment.

® Now that the “control-axis rules” which
define Classes 1, 2 and 3, are going into a
second season, we are reminded that not a
single letter on this subject has been re-
ceived by us, either on Grm LEeaks or
Model Aviation. Considering the turmoil—
particularly in Class 2—that characterized
the hammering out ‘of these rules, the ap-
parent silence is deafening. Could it be
possible that most’people are happy with
these rules? This would be an historic first.

While the rules proposals were still in
the works, had talked with both John
Worth and Walt Schroder about what we
considered the unique opportunities that
would accrue to reeds and servos in rudder-
only. As an old rudder man, it seemed that
two servos, one on motor and the other on
rudder, might give the proportional boys a
bad time. Escapements surely seemed to
have about had it for major competitions.
Walt was on the same kick and such a set
up was flown to a Nats win by his son
John. Worth reported that he had checked
around and that neither the pulse or
escapement people he talked to were con-
cerned.

We haven't seen the end of Class 1 rami-
fications. Since control is limited to the
yaw axis it matters not how many servos
you use for that axis, Suppose then that a
trim-type deal be applied to rudder using
two servos—third for motor. Even better
might be two self-neutralizing servos (with
trim bar hookup) with the second giving”
slight rudder, which might even be held on
for precision. With a simultaneous transmit-
ter, one servo could operate off the elevator
lever switch (turned for left-right), and the
other off normal rudder or aileron switch.
You would then have precision rudder,
mild over-control and, with simul, megaton

rudder, This is just idle reflection for it is
not the place, we think, for GL to editor-
ialize in such sensitive areas.

After a season of the new Class 1 rules,
there is little evidence that anyone thinks
the beginner, the sport flier or even the low-
budget man has been deprived of anything.
He can still win, it is said. So if we refrain
from arguments to the contrary on the
grounds that there is no incriminating evi-
dence, we can, however. score the obvious
shift in thinking behind rules evolution. Re-
call a chance meeting not too muny vears
ago with Walt Good and Howard McEntee
when Walt asked our opinion about the
very daring possibility of adding motor con-
trol to rudder. The popular opinion was
that nothing should complicate an airplane
meant for the beginner in R/C. Motor con-
trol came in only after much soul-search-
ing on the part of the then rules committee.
Dare we ask if the dream is now dead?

Strangely, it seems to us, most of the dis-
appointment is in Class I1 and there only
because the yaw-and-pitch axis category
has not been galvanized to new highs by
rules which were to be a panacea. While
some gains were made, rumors have been
heard about the advisability of dropping
Class IT (Intermediate) at the Nats, which
we seriously doubt. Why does Class I, and
Class 1, lack for entrants? Is it that most of
us who can get to contests care only for
Class I11? Or, in Class 11, has something
been overlooked?

Anyone who has seen, say. a Fulcon
with strip ailerons rather than rudder (plus
elevator and engine), knows how vastly
superior and satisfactory such u plane then
becomes. Do we offend anyone by inguiring
why a builder cannot be given a choice in
Class 2 between the vaw and roll axis? ( Pre-
sumably everyone would want ailerons. but
vou can never tell about these things.) Such
an option does not seem to upset the
scheme of things.
® Radio-controlled free-flight is seriously
suggested by Don L. Thompson in a recent
issue of the lllinois Model Aero Club news-
letter. For duration, not stunt this would
permit simultaneous operation by superhet,
precise engine-run control, thermal hunting
and exploitation. Either by dethermalizing
and spiralling under control, a ship could
be kept in a small area—and vou know
what the flying site problem is in free flight.

“It is my opinion,” said Don, “that

eventually the majority of free-flight con-

‘Borivoj Trmac, also a Czech, made this 0S
Max 19 rudder(MC) job with Grundig gear.

tests would be held in this manner . .
meaning 10 or 15 years from now.”

If interference problems are implicit at

eets, it cannot be argued easily that rules
é%ould prevent potential conflict. Free
flighters presumably will term it progress—
and it is. The writer lives in a glass house
because he has for years been free-flight
adjusting things like Rebels with long ther-
mal flights requiring only occasional con-
trol applications—one 20-minute soaring
expedition using only one blip to straighten
out a near-by (Continued on page 32)
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Dr. Ralph Brooke with his World Cham-
pionships winner, 1963. Proportional

came into its own in '63, Maynard Hill
setting altitude mark. (Aeromodeller)

WHAT LEVEL OF
EXCELLENCE!?

by VERNON C. MACNABB

The ideal proportional system begins to approach the re-
quirements of guidance systems used in missiles. What do
we really want? What is good enough? W hat is acceptable?

LETTER FROM Grib Leaks asked if

Citizen-Ship would like to write an
article outlining a projected proportional
system which rumor stated we were about
to announce. As a result of my reply, in
which I outlined and reviewed the general
subject of proportional systems as evi-
denced by the state of the art, I was asked
to enlarge upon the subject for the benefit
of the modelers contemplating the pur-
chase of such equipment.

The following information is written
as a result of nearly five years of study-
ing, experimenting, observing, listening,
testing and flying as much information and
equipment as could be obtained. No con-
clusions are drawn as this would be pre-
sumptive in my situation, but the opinions
expressed are unprejudiced and lean to the
positive side wherever some point is ques-
tionable. It is, of course, only one man’s
opinion.

Recently a friend of mine obtained an
early proportional system and reported
constant trouble, even though serviced and
revised, and finally he gave up ftrying to
use it. (I hope he will forgive me for tell-
ing this story.) I borrowed this equipment

4

to try it out. Upon installation in a plane,
I could get it into the air, but made a mess
of flying it. However, another modeler, who
had built and flown proportional systems,
took over and flew it beautifully. We made
six successive flights with complete suc-
cess. There was no interference in an area
where we knew we had interference in the
Citizens Band. Maybe the trim changed;
maybe there was interaction between con-
trols; maybe (I know there was) tempera-
ture drift but, in my opinion, the equip-
ment was acceptab]e and usable. The ques-
tion is: what level of excellence are model-
ers demanding? This was not the only
negative report on that equipment. Such
reports were somewhat general, yet there
were also many enthusiastic reports. Is it
the man or the equipment?

The above example is cited as a back-
ground for the “meat”
is good enough? What is acceptable? Let’s
write the specs for an ideal proportional
watcm

It should be quad- proportlonal

2 It should be infinitely variable (no

steps).

3. It should have an exact repetitive cen-

of this article. What *
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ter return to neutral (like reeds).

4. It should not be subject to interfer-
(at least no more than our good
reed systems).

5. It should not drift with temperature.

6. It should not drift with voltage
changes.

7. Both transmitter and receiver must be
transistorized.

8. It should be fail-safe.

Such a system can be made and may still
be made within the pocketbook limitations
of the average modeler, but a proportional
system begins to appruach the requirements
of guidance systems used in missiles. Need
1 say what these cost? No R/C manufac-
turer can afford the selected precise com-
ponents — particularly transistors — that
space agencies can use.

In addition, the total dollar volume of
radio control equipment could scarcely
justify the cost of research and engineer-
ing required to design such an ideal system.
The R/C industry is small. Fortunately, we
have a benefactor in the persons of dedi-
cated modelers in other industries who are
willing to devote their time gratis to design
this equipment, often with no thought of
financial gain. Nearly all the systems cur-
rently available have been evolved in this
manner. To name but a few, such men as
these come to mind: Good, Toomey,
Sampey, Pullin, Mathes, Brown. May we
have many more!

At present—at least, to the limit of my
knowledge—there are three basic types of
circuits used, any of which can be used as
a complete system, or in which pieces of
one may be combined with others. They
are:

1. The pulse-width, pulse-rate method.

2. The discriminator.

3. The appropriately named digital
method.
The first: pulse-width-and-rate is well

known to any early proportional designer
and, of course, was pioneered early by
Walt Good. At that time it had the limita-
tion of giving only two controls plus two
or three motor positions sequentially. For
the benefit of the novice, a pulse can be
generated that looks like Fig. 1 on a scope,
the width of the pulse may be varied and
also independently the repetitive frequency,
(each independently of one another), and
detectors are easilv made to convert these
pulses into a plus-or-minus DC Voltage
when measured from the center point of,
say, 6 volts (four flashlight batteries).

Lately, an ingenious variation of pulse-
width has come out which uses two pulse-
width voltages and one pulse-rate, giving
three channels plus trimmable motor as
used with reeds. The only possible objec-
tion to this system is that whenever motor
is trimmed, all other controls neutralize.

The second system, Discriminators, de-
pends on the audio selectivity of a pair of
tuned audio inductors tuned in close proxi-
mity to each other and, by varying the
transmitter tone frequency either side of
the center frequency, a plus-and-minus volt-
apge may be detected. See Fig. 2a for a pos-
sible arrangement of detectors. In order to
get four channels, four such discriminators
must be crowded in between 0 and 4000
cycles, the maximum modulation fre-
quency permitted on the Citizens band.
Good selective coils must be used and yet
they must be small. Also, the lower the
frequency the more difficult it is to make
small selective coils, so 1000 cycles is about
the low limit and, of course, about 3600
the high.

In addition, all four tones cannot be
transmitted at once because beats between
them produce chaos, and the discriminators
do not know which signal to accept. There-
fore, it is necessary to send the tones sequ-
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entially, one at a time, to avoid the beats
and unwanted signals. This could be done
by a rotary four-position switch, but nor-
mally is done electronically by a ring
counter (we are starting to use computer
techniques).

The third system, called digital, is prob-
ably so named because it borrows many
of its circuits and techniques from digital
computers. The transmitted signals are
pulses which are variable in width (not
unlike #1 system) except that the first
pulse-width may be different from the sec-
ond pulse-width, and the spacing between
the pulses may be varied, again indepen-
dently. The receiver is a very sophisticated
decoder which receives these variable
pulses and channels them to the desired
servo without getting mixed up, and each
pulse causes its own assigned servo to
operate, and the other three ignore it. Its
output system also differs from the two pre-
ceeding systems in that the detectors of the
pulses do not produce a plus-minus DC
voltage, but the pulses themselves trigger
the correct output transistor in the servo
to drive the motor in one direction or
another. More will be said about this in
SETVOSs.

A combination of pulse-width, pulse-
rate and two discriminators can be used
to obtain four channels. This combination
was used in the first system to be put on
the market.

Servos for the first two systems (also the
combination system) are more or less simi-
lar. The plus-or-minus voltage is amplified
to turn on an output transistor to drive a
motor in one direction or the other, let us
say clockwise for plus, and counterclock-
wise for minus. The motor is linked to a
potentiometer which resets the input volt-
age to zero and the motor stops. Fig. 3
shows the circuit of a possible feedback or
closed-loop servo, as they are called.

The disadvantage of this servo is the
fact that very small changes in the input
voltage (the plus-or-minus from either
pulse or discriminator) will not cause
enough current to flow to start the motor,
so this proportional system actually moves
in a series of minute steps, but the steps
are so small that the servo seems to follow
the stick in the transmitter continuously.
It is obvious that the more sensitive the
motor, the more steps can be had, and
early servos used the German Micro-Mo
motor which would start at about 20 mil-
liamps. However, the output transistors are
capable of delivering up to 600 milliamps,
so any change except the minutest gives
full power. To employ sensitive or more
rugged motors, there are tricks that can be
used, such as a small amount of AC or so-
called trigger circuits that make the less
sensitive motors satisfactory.

Servos for the digital system respond to
a series of rapidly repeated pulses that
drives the output transistor to saturation
with each pulse, so there is no condition
of low current that will not start the motor.
This servo also drives a potentiometer, but
there is no DC to be balanced out. This
potentiometer is in a pulse generating cir-
cuit in the servo amplifier that cancels out
the pulse coming into the servo from the
receiver when it has been rotated to the
proper point by the motor and, at that
point, since the output transistors are
receiving no pulses, the motor stops.

Now that we have outlined the possible
systems currently available, or to be avail-
able, let us compare them to our early
specifications for an ideal system:

1. System one alone, so far as the writer
knows, has not yet been made quad-propor-
tional. It can be made tri-proportional with
trimmable motor.

System two (discriminators) is quad.

(Continued on page 30)
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Popular button-cell sizes shown are 225

mended charge and discharge rates faster disintegration of the electrodes. and 500 mah capacity. Voltage is 1.2.

ATRUE STORAGE BATTERY which uses one of the best elec-
trochemical systems available today, the nickel-cadmium
battery has been used in Europe for more than 50 years in its
original form (unsealed cells) and was introduced into the
United States in 1945. In 1946 the Signal Corps awarded
research and development contracts to improve the battery.
Technical advances in recent years made possible small, her-
metically sealed, maintenance free, rechargeable cells, Two
patents have been awarded for such cells—one in France and
the other in Germany—which became available for radio-
control applications in 1958. These cells are made of expensive,
active raw materials and are of complicated construction, but
the advantage of a rechargeable cell offsets initial high cost.
Battery Terminology: The terminology should be understood
before proceeding with this article,

6

® A “battery” consists of two or more electric cells usu-
ally connected in series.

® The “capacity” of a battery is the output capability,
usually expressed in ampere-hours.

@ The electric “cell” is the basic unit for converting stored
chemical energy to electric energy. !
® The state of “charge” of a cell refers to the capacity
remaining in the cell.

@ “Charging” is the process of supplying electrical energy
for conversion to stored chemical energy.

@ “Cut off voltage” is the cell voltage below which opera-
tion is not recommended.

® A “cycle” is one discharge and one recharge.

® The withdrawal of electrical energy from a cell is
referred to as “discharge.”

GRID LEAKS ® Januvary-February 1964
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THE SEALED NICKEL

CADMIUM BATTERY
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the solution.

Hydrogen is formed at a

charged negative (cadmium) elec-

harge, gas is generated in a nickel-
trode and oxygen is generated at a fully

cadmium cell.

At the end of the charge cycle and dur-
fully

ing overe

ing

lished in the follow

is accomp

prevented or disposed of within the cell.

sealed cell the generation of gas must be
This

charged positive (nickel) electrode. In a

manner.

When the cell is being charged and the
positive electrode reaches its full capacity,

oxygen will be evolved. The negative elec-

the

trode is constructed so that it never be-
comes fully charged. Therefore, evolution
of hydrogen gas is completely suppressed.
The oxygen gas migrates

thout

through
ime wi

porous separator to the negative electrode.
The oxygen reacts with the finely divided
metallic cadmium to form cadmium hy-

droxide. The cadmium hydroxide is contin-
uously electro-ghemically reduced to
metallic cadmium. At the recommended
charge rate for the cell the rate of evolu-
normally 7-15 psi. The above process can

continue for long periods of t
deterioration of the electrodes. Since the

The oxygen pressure thus established is

tion of oxygen gas is equal to the rate of
rec#mbination with the metallic cadmium.
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Using manufacturers’ curves and the fac-

tor 5 we find that the available cell capac-
ty is 85% or 425 milliampere-hours. Bear

in mind, though, this is for continuous
drain and RC use is usually intermittent

drain. This points out

i

power source that is available in the nickel

cadmium cell.

When cells are stored for a period of
time they will lose some of their capacity
through self-discharge. Approximately 15%

The nickel

of storage.
cadmium cell has lower self-discharge rates

six months
than any other secondary cell presently

of the capacity is lost during the first week,
available. Self-discharge rates are increased

25% during the first month and 35% dur-

ng

considerably if the storage temperature is
above 100 degrees F and prolonged storage
at this temperature cause irreparable dam-

age to the cells. It is best that cells always
be stored at temperatures less than 70° F.

Charging: Cells that have been stored for
six months or longer should not be charged

Electrical Characteristics: The sealed nick-

y dis-

mme

diately but first should be full

charged. The cells should then be charged
with a current not exceeding the 20-hour

rate. It is necessary (Continued on page 29)
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by the manufacturer. The life of the cell

Proposed Drain (ma)

is also shortened considerably by repeated
discharge below the recommended cut-off

Standard drain (ma) 50

1964

GRID LEAKS ® January-February




Mighty handy gadget to have
around, the “portable charg-
er’”’ will fill a genuine need.
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by FRANK SCHWARTZ

200-500 OHM
TO 4.8
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6 VOLT PACK

1964

Above—Peaker mounted on 12V Burgess

lantern battery (Type TW-2). Lafayette
meter 0-80 or 0-100 ma, and Bud Mini-
box. At left, peaker shown plugged into
plane. Drawing, below, shows how the
device is assembled. Unit costs less than
$10 when home-built.

POWER
PACK
PEAKER

HERE HAS ALWAYS BEEN a need for a

truly portable nickel cadmium battery
charger. Many “all day” fliers find that a
portable charger or “battery peaker” is a
handy gadget to have around between
flights, just to keep a little extra charge go-
ing into the battery pack. There is also
the case of the flier who is out of town
at a contest and needs an overnight trickle
charge or full charge, or needs to keep his
battery supply at its peak on the field
while waiting his turn to fly. The Power
Pack Peaker is the answer.

It is so simple that no inside view of
the unit is necessary. Since most receiver
power packs (nickel cadmium) are six
volts or four-point-eight (4.8) the 12 volt
Burgess Lantern Battery type TW-2 is
ideal for our needs. It will give long life
and still function even when it is down to
nine volts or so. It sells for about $1.85 at
your local radio supply house. This means
that the entire unit can be built from
scratch for much less than $10. Replace-
ment batteries are negligible in cost.

A 50- or 100-milliampere meter, a_250-
ohm wire-wound potentiometer and a*Bud
Minibox are needed—plus a grommet, a
few lugs and wire. The suggested meter is
the Lafayette TM-402 (0-50ma) or the
TM-403 (0-100) which sells for $2.95.
This meter is just the right size for the
Bud Minibox which ($CU 2104A) is 5
inches long, 234 wide and 2% high, sell-
ing for about $.97. Most any brand of
variable pot can be used and the exact
value is not critical for most uses—a 200-
ohm or a 500-ohm will do nicely.

Note that the battery has large thumb-
screw-type terminals and they hold the
Minibox to the battery securely. The
negative terminal is mounted directly to
the case of the Minibox (through a proper
size hole) and a solder lug is slipped over
the screw and secured with the thumb-
nut. The positive terminal also goes
through the bottom of the Minibox but
{most important) a shoulder washer is
used on either side of the Minibox to keep
the battery from shorting out, A terminal
lug is mounted on top of the shoulder
washer and secured with the other thumb-
nut. The circuit is completed as per the
diagram.

The only other refinement would be to
contact your friendly shoemaker and
secure a strip of leather for a strap. Some
bolts in each end of the box will finish the
job and make an excellent carrying handle.
Note that thére is a jack mounted on the
box. This is a a “storage” jack and is
merely there to have some place to put the
plug, rather than have it flopping around.

A charging jack is provided in the plane
(the other switches are servos, receiver)
and a pushbutton for high motor, since I
use a ‘fail-safe’ which gives me low motor
after a set time of no signal—also goes
into low motor as soon as I turn on the
servo supply, so the pushbutton is across
the low-motor reed (I can run the engine
back to high without having to turn on the
transmitter). Almost all fliers using re-
chargeable packs these days and more
fliers have a charging jack in the fuselage
of their planes. This is much better than
unplugging the servo plug from the wiring
harness every time a charge is needed.

Your battery peaker, I believe, will
prove a handy accessory. s
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WG POWER
PLAYE  MODLLATED
TONE TRaNSMITTER

BY FOLGATE
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Front of the completed transmitter showing plate current meter at the upper right.

by JAMES FOSGATE

An effective way to reduce
interference from C.B. sta-
tions is stepped up output.
With 114 watts output at an-
- tenna this job outscores
many others when compar-

ed on a field strength meter.

THE FOSGATE TRANSMITTER
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Reverse side of the front panel shown partially wired. Cover
which goes over the power supply has not yet been installed.

T HIS TRANSMITTER WAS DESIGNED for those who want enough
power to fly successfully super-regen receivers with our
present C.B. interference, or for anyone who likes some extra
power to bring back those fly-aways.

It has 12 watt output at the antenna (without tone) which
increases with tone, a characteristic of plate modulation. Final
plate circuit input power is 2.7 watts and efficiency is 55 per-
cent. When comparing this transmitter with other transmitters
for power output as indicated on a field-strength meter the
results are surprising, usually the same reading at a distance
of from five to 20 times farther away from the antenna.

The tone frequency easily can be changed and is frequency
stable enough to operate any tone receiver, including Kraft,
Marcytone, Mactone, etc., and will follow pulse rates of over
50 pps when the reed relay is driven directly from a transistor
pulser, The B & D pulser works fine when connected to the
external input jack and, likewise, the audio output from a
multi-channel transmitter also can be fed in on the input jack.
All that is required is .3 volt R.M.S. for 100 percent modula-
tion. When connecting an audio signal to the input jack be
sure to use shielded wire to prevent unwanted RF pick-up.

Circuit design is conventional, using a triode RF oscillator
V1-A running. at the output frequency, which drives a pentode
RF power amplifier V1-B that is plate modulated by V-3. V2-A
is a phase-shift audio oscillator which can be operated on
cither of two adjustable tone ranges. V2-B is used as an audio
amplifier to drive the modulator V3; tube V4 is a voltage
regulator tube which provides regulated B-plus for the audio

10

Side view of completed front panel assembly. Cover has been
placed over the power supply, but the wiring is incomplete.

oscillator for good tone stability. If desired. V4 can be omitted
and R15 and R16 replaced by a single 820K '-watt resistor.
Tone stability still will be more than adequate for receivers
without tone filters. A search was made for filament-type
tubes that could be used in this circuit without exceeding their
ratings, or using two in parallel, but none could be found so
to insure long trouble-free performance, cathode-type tubes
were used. The only disadvantage is the 10- to 15-second warm-
up time required, This was partially overcome with an on-off
switch which has a stand-by position. The switch is thrown to
stand-bv before starting your engine; this heats the filaments
and, after 10 to 15 seconds, full power is available. ]

All parts used easily are obtainable at most larger radio
stores and, excluding the power supply and battery, are inex-
pensive; the modulation transformer sells for about $3.00 net.
There are three choices available for a power supply. First, is
what I used and is the least expensive, but is not recommended
for those who are not familiar with vibrator power-supply cit-
cuitry. Begin by purchasing an old junk auto radio and tracing
the power supply circuit out including input filtering chokes and
condensers; output filtering after the rectifier is not needed
because this circuitry is included in the transmitter schematic.
Silicon diodes should be used in place of the rectifier tube. For
safety replace the vibrator, also the buffer condenser or any
part that doesn’t look good. Next, remove all parts and reas-
semble inside an aluminum box. I've used this type of power
supply in several transmitters with hundreds of hours of use
without a failure.

GRID LEAKS ® January-February 1964
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Another view of the transmitter front panel assembly shown
in photo, opposite page. Compare with PC board on next page.

The second choice is to purchase a vibrator power supply
new, Heath kit # GP-11 or equivalent. The third choice would
be to use a transistor power supply. This would cut the current
drain from the battery by one-third, but is the most expensive.
The supply must deliver 250V at 75 ma.

Battery power is a 6V lead-acid storage battery with a rated
capacity of 20 ampere-hours, or several Nicad cells series
paralleled to obtain six volts at 20 ampere-hours capacity. The
transmitter draws about five amps and will run over three hours
between recharges with a battery of this capacity.

I built my transmitter complete with battery and power
supply in a gray hammertone case 12” by 7" by 6”, but the
size of the battery used might require a larger case. Drill two

GRID LEAKS ® January-February 1964

or three rows of 4" holes across the top and bottom of the
back of the case so air can circulate and cool the tubes.

Figure 1 shows the general parts placement I used. Although
a printed circuit board was used, a metal or aluminum chassis
would also work fine. In either case, use good grounding and
RF by-passing techniques; also keep all leads carrying RF as
short and direct as possible.

In this circuit the audio oscillator runs all the time and the
tone is (in effect) turned on or off by opening or closing the
input circuit to the audio amplifier. This enables extremely
high pulse rates to be used, but to eliminate key clicks, capac-

CONTINUED ON NEXT PAGE
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FOSGATE TRANSMITTER

itor C-16 should be small enough not to pass frequencies as
low as the pulse rate. Capacitor C-16 will be about .001 mfd
or smaller depending on the tone frequency and pulse rates to
be used. Use shielded wiring to prevent tone leak-through. With
the values given for C9, C10, C12, in the high position the
tone frequency range is approximately from 3,000 cps to 4.000
cps. When in the low tone position capacitors C8, Cl1, C3, are
paralleled across the other condensers and the tone range is
from 500 to 700 cps. By adjusting the value of these three
capacitors simultaneously the tone can be changed as desired.

Tuning is simple. Connect a No. 47 bulb from the antenna
terminal to the case for a dummy load. Then observe the
reading on the plate current meter and the brilliance of the
bulb, adjust L1 for a peak reading, then adjust L1 about '4
turn off peak. Next, adjust C5 for a dip as indicated on the
plate current meter, then adjust C7 for a peak reading. If
everything is OK the No. 47 bulb will be almost too bright to
look at. Final tuning of C5 and C7 should be done with the
antenna installed and the unit placed on the ground or concrete
(where it will be used). These two adjustments will not effect
the frequency and should both be adjusted for a peak reading
as indicated on a field-strength meter.

Once set, all adjustments will hold for long periods of time.
Readjust C7 slightly if ground conditions change very much
(like setting the transmitter on concrete instead of grass).
The modulation control should be set by checking with a scope.
Be careful when setting modulation control R-10 because, if
anything is out of tune when the modulation is adjusted, the
percentage of modulation will change when the transmitter is
tuned properly. The best way to avoid trouble is to put the
fully extended antenna on, adjust C5 and C7, then, without
disturbing anything else, set the modulation — 100 percent
upward and downward modulation is obtained easily and the
output is a good sine wave. »

12

PARTS LIST

R1, R6—1 meg
R2—8200
R3—1500, 1 Watt
. R4, R5E—47K
R7—15K
R8—30K pot
R9—120K

R10—1 meg pot
R11—1000
R12—100K
R13—470K
R14—390, 1 Watt
| R15—2700
R16—12K

R17, R18—100, 1 Watt
£i—11mmf NPO

C2—.003mfd
_ C3—50mm#f
C4—.0015mfd

C£5—3 to 25mmf variable (APC25)
C6—.003, 1000V
C7—3.9 to S0mmf variable (APC 50)
C8, C13—.0015 mylar 10%
€9, C12—470mmf, mica 10%
C10—.005 mylar 10%
C11—.05 mylar 10%
€14, C16, C17—.01mfd
C15—100mmf
C18—20mfd 15V electrolitic
C19 A, B, C, D—20 to 40mfd 350V
. £20—.005mfd
RFC1, RFC2—2.5mh, 25ma
T1—Merit #3007 modulation transistor
L1—10%2 turns 732 wire, 14" PC form
L2—9 turns B&W Miniductor # 3011
32" 1D
L3—9 turns #22 ins. wire, close wound
$2—3 pole rotary switch
Reed relay or Gem wtih 100-ochm coil
914' antenna
Tubes: V1—6US
V2—12aX7
V3—6AQS
¥a4—0B2
(Note—All resistors 1z Watt 10%, all
condensors 400Y 209, unless other-
wise noted.)

S a e

%&wv

This is the bottom view of the printed circuit board. Slotted
pot shaft ends will help reference it to the other pictures.

GRID LEAKS ® January-February 1964
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R/C INTERFERENCE REPORT

Definition—For the purpose of this report, "Interference’’ is defined as any source of radio energy which causes the
radio controlled model plane to crash, fly away, or behave in a dangerous manner.

PLEASE FILL IN AS MANY OF THE FOLLOWING SPACES AS POSSIBLE:

WHEN 1. The interfersnce wos observed on. at o'clock,
(month day year)

WHERE 2. The location of the incident was __miles from at finld.
(city, state)

WHAT 3. Describe briefly what happened. Give character of interference, such as '‘occurred only above 50 f1.'" sic.

PROOF 4, What evidence do you have lo show proof of interference?

a. Monilor receiver (what type? Superhet or superregen).

b. Model receiver with earphones.

¢. Inlerference activates model's controls on ground.

IDENTITY 5. Could you identify the type and source of interference such as voice, code, etc.?

a. Class D phone—call letters

b. Part 15 phone (100 mw)

c. RC in itter

d. Other

EQUIPMENT &é. Whot squipment was used by the model which experienced the interference?

a. Receiver (superregen, superhet, reeds).

(Mame of equipment)

b. Transmitter—exact frequency.

(Mame of equipment)

OWNER 7. Name

Address

AMA license No. FCC license Mo,

No. of years in R/C.

REMARKS

IMPORTANT NOTE—PIlease send your filled out Interference Report to GRID LEAKS MAGAZINE, Box 301, Higginsville,
Missouri. After photo copies are made for future reference, reports will be forwarded to the AMA-FCC Ligison Com-
mittes for appropriate action,

GRID LEAKS ® January-February 1964
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Typical hull eonstruction, bottom view, reveals extensive use
of plywood. That weight can be a penalty is indicated by the

e
e
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e

i
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servo shorts. Serve microswitched, shorts ignition for low.

Simultaneous running of radio-controlled

Modified ukie crank, Zimmerman's V, actuates steering strut.
Middle servo shorts ignition. Horizontal servo works throttle.

racing boats is a popular competitive

event. This article gives the airplane man an insight into hydro techniques.

Hardware for airplane type engine.

GRID LEAKS ® January-February 1964

O THE AIRPLANE-ORIENTED audiences of magazines deal-

ing with radio control, other forms of remotely con-
trolled dynamic models are, with the partial exceptance of
electric- and gas-powered boats, for the most part, interesting
novelties, GrRID LEAKS is indebted to Octura for the pictures and
technical information that appears in this feature. to which we
have added interesting details culled from releases put out by
that firm. Incidentally, we note that a 60-inch Super Tigre 60
White Heat is under development and that the V has done,
since the Annual IMPBA Regatta held on Labor Day at Lom-
bard Lagoon, Lombard, Ill., a 1/16-mile straightaway in
8 seconds flat. and an X, the Y4-mile oval in 45 seconds. At
Lombard two White Heat V's established world marks of 8.3 for
the 1/16 mile, and 49.3 for the two-lap '4-mile oval, both boats
being run by modelers competing for the first time. (The O&R
engine is in the F Class.) Following are quotes from releases:
“Fuel consisted of regular gasoline and motor castor-oil in
the ratio of 25:1. The ignition point gap was set to .020, the air
cleaner and governor vane removed. Both boats made their
runs minus the cowling to minimize wind resistance and to give
maximum cooling. The boat winning the straight 1/16, record

(Continued on page 31)

... PLANS ON NEXT TWO PAGES
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This general arrangement drawing of the Octura White Heat reveals

FRONT PLANE NON-TRIP PANEL

iy Haat
AVOID PAINTING YOUR BOAT GRAW/SLACK, |
BROWN, GREEN OR BLUE AS THESE GOLORS
ARE NOT TOO VISIBLE AT A DISTANCE
ON THE WATER

FRDN.T PLANE BOTTOM

5 WATERPROOF
PLYWOOD

e

L' 50, SPRUCE .
3 A
X et

P
2 50 SPRUCE
s

SIDES, DECK 8 COWLING EXTERIOR FRONT 8 AFT FLANE NON:TRIP PANELS, AFTER PLANE BOTTOM O
IJG FLYW00D CAN BE COVERED WITH ";— BALSA WOOD IF DESIRED GOVER

LAMINATE CHINES FROM 3 X I X 48" SPRUCE e

DO NOT USE WHITE GLUE OR MODEL AIRPLANE CEMENT!

OHLSSON & RICE
COMPAGT ENGINE

(AIR-CODLED) ™=

AIR SCOOP
{PLASTIC SPDON)

KL LN
TANK

WATER LINE AT SPEED

W/ Z E ﬁl EA 4 IF BOW RIDES HIGH, DECREASE
i - LOW, |NCREASE
2

(4] | 3

COPYRIGHT 1962 OCTURA MODELS
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ers.

In 4 and 8 oz. Cans
[ER 141

The Superior Model Finish, with
These Important PLUS Features:

Top protection—with only 3 coats—for all
model materials, including fiberglas
*
No warping . . . long-lasting flexibility . . .
minimum “'stress cracking”
*

Completely hot fuel proof
&

Adds structural strength to balsa and silk

*

Brushed or sprayed easily
*

Exceptional high gloss and abrasion resistance
*

Lower finishing cost with less weight

*
10 popular colors and clear, special Filler and thinner.

I HOBBYPOXY is a new epoxy polyamide compound
. especially formulated for model finishing, The chemical
combination of polymers cures internally to form a
tough, high-gloss film. Pettit's success in marine epoxy
: finishes, and months of testing on actual models, as-
|~ sures your satisfaction with HOBBYPOXY

HOBBYPOXY COLORS AND PRODUCTS

-08 Clear - H-56 International Orange
H-10 White H-81 Black ;
H-65 Bright Red H-24 Dark Blue
H-49 Cub Yellow Hgg Ea”rk Red
H-93 Silver -90 Filler
H-33 Stinson Green . H-07 Thinner THE MIRACLE EPOXY
H-26 Light Blue H-50 “Stuff”

Colors are sht:H.'\.fII;i_fJSn1 ﬁp[)o;;YGFigi(Y Color Card. See FINISH FOR MODEI—S

(s your hobby shop dealer, or write to our Dept. § for
N more information.

__— PE TTIT READ CAREFULLY ... THIS IS

PETTIT PAINT CO., INC., BELLEVILLE 9, N. J. NOT LIKE ANY OTHER PAINT!

T IEA
26- 40 PITCH
LEFT HAND PROP

ECEIVER MOUNTING

GRID LEAKS ® Janvary-February 1964 G i
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Dope With
Butyrate

13 EASY STEPS T0
A SUPERIOR FINISH

Sand, pre-dope, and cover wood surface with nylon
or silk in the usual manner (1 and 2). Following 2 coats
of Butyrate dope, lightly sand, (3) brush on Hobbypoxy
filler, let dry, and sand smooth (4 and 5). Clean surface
carefully with tack rag and apply one or two coats of
Hobbypoxy Color (6 and 7). After drying and masking
(8 and 9) apply the Hobbypoxy trim color (10). Remove
tape (11), dry (12), attach control surfaces and add
final details (13).

A third color trim, if it overlaps the two-tone back-
ground will necessitate repetition of steps 9, 10, 11,
and 12 before going on to step 13. On the other hand, a
single color finish eliminates these four steps.

MIXING —combine equal
amounts from can A (clear or color)
and can B (hardener). NOTE! Un

like Epoxy glue, increasing the ratio
of hardener to part A does ot re-
duce drying time—this will tn fact,

extend it. A graduated mixing con-
1\ tainer or a pre-marked bulb type
EQUAL AMOUNTS 0F syringe will aid accurate measur-

b ing. Unmixed portions may be re-

sealed and kept indefinitely.

WATER LINE A_T RE_ST_

WATER LINE AT SPEED

Hobbypoxy

WAIT —after thorough stirring of A and
B, let stand 45 minutes before using.
Once mixed it may be kept usable for
forty-eight hours at room temperature
and 3 weeks if refrigerated.

GET READY —7o0 obtain the full benefit of
finishing with Hobbypoxy, careful preparation
is important. Apply, let dry, and sand Hobby-
poxy filler to a consistent tan color. Where
Hobbypoxy will be applied over Butyrate or
Fiberglas, roughen surface slightly with fine
sandpaper for better adhesion. Support model
parts by hanging or on pin racks, so entire
surface may be covered in one application.

APPLYING —Just before applying Hobby-
poxy, clean all surfaces thoroughly with a tack
rag (may be obtained from Hobbypoxy dealer
or paint store) to remove unseen dust particles.
If brushed, Hobbypoxy should be flawed on.
Do not brush out excessively. For spraying,
Hobbypoxy thinner may be added as needed
for the particular spray equipment used. Do
not thin by more than 20%. Room temperature,
and Hobbypoxy, must be approximately 70 °F
and humidity not aver 90%, Do not apply over
Butyrate that has cured less than 72 hours.
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Finish
Details

DRYING _ Hobbypoxy be-
comes dust-free after 15-30
minutes drying time, and with
normal air drying 24 hours
must be allowed between coats
or for masking. Heat lamps,
placed so as not to heat sur-
face over 140 °F will dry Hobby-
poxy sufficiently for masking or
re-coating in 6 hours, Allow 15-
20 minutes for Hobbypoxy to
level itself before applying
heat. Drying with heat lamps
actually strengthens the finish.
Place lamps as shown to avoid
circulating dust onto drying
surface.

MASKING —Special consideration
must be given when masking for
Hobbypoxy.

For spraying—Leaving 4" of tape
exposed, place regular masking tape
on paper. Apply to model 14" shy of
trim line. Now mask to finish line
with clear cellophane tape directly
from roll. Carefully press out trim
edge of cellophane tape so that trim
color will not bleed under tape. After
spraying, wait about 15-20 minutes
(time for Hobbypoxy to level itself)
then remove cellophane tape by
APPLY |'H|{‘.-P:1ME/ pulling back over itself—not straight

CELLOPHANE
TAPE TO
FINISH LIKE

ABC's OF USING HOBBYPOXY ers.
Steps 1 2 3
BALSA—1
Lightweight—without silk SHIn
BALSA—2
Medium to heavy—without silk
E
SILK—1 {ics
Over balsa including open areas

of wing

SILK—2 (Dyed)
Where only Hobbypoxy clear is used
on open areas

A—Hobbypoxy Clear C—Hobbypoxy Color
B—Hobbypoxy Filler D—Butyrate Clear

NOTE: On soft balsa (1) Hobbypoxy Clear is used to
strengthen the surface of the balsa. This gives the filler
better adhesion. Use 2 parts filler to 1 part Hobbypoxy
thinner. Mix and apply with brush as smoothly as pos-
sible. This will reduce sanding time.

The best weight strength ratio is obtained by using
silk (1) fasten silk to balsa with 2 coats of Butyrate
Clear.

When using only Hobbypoxy Clear over dyed silk,
(silk 2) with glue, seal the inside edges of cap strips,
leading and trailing edges. Apply silk wet. Pull tight.
Use Butyrate Clear to fasten silk to framewark. Silk
over the open areas must show no signs of Butyrate
Clear, (Remove excess with thinner or acetone). First
2 coats of Hobbypoxy Clear are brushed over entire
wing. Sand lightly and spray or brush final coat.

SANDING:
1—Always sand bare balsa smooth before step 1.

TAPE DIRECT i i e -
0w HIOLEL\ i g]';ypt"j]%‘f{ t:'e”r';,fn‘?(i“;f;_r masking tape 2—Sand filler after it has hardened. If sand paper
e ; For brushing—follow same pro- loads up, filler is not dry,

cedure as above except that prepara-
tion which protects model from over-
spray is not required.

3—Always sand Butyrate, wherever it is used, be-

fore applying Hobbypoxy.

Ff« Bl

8 RECEIVER MOUNTING : =t : : 26— 4.0 PITGH
e I 3 LEFT HAND PROP

\ — =

L
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WATER LINE AT REST

HobbYpo%Y

MISCELLANEOUS

REPAIR—When repairing open silk areas where
Butyrate dope has been used, sand through the
Hobbypoxy finish down to the Butyrate. Patch with
predoped covering material, use Butyrate as adhesive.
Apply 2-3 coats Butyrate dope, then sand and fill and
color as on original finish.

On open silk areas where only Hobbypoxy has been
used, sand edges of damaged area and apply silk (which
has been stretched and has two coats of dried Hobby-
poxy Clear) using Hobbypoxy Glue as adhesive. Sand
edges and refinish.

Balsa can be repaired with Hobbypoxy Stuff either
brushed or used as a putty to fill the nicks and scratch-
es. Sand and refinish,

Hobbypoxy Glue can be used for construction and all
types of repairing. It will set up in 30-45 minutes with
complete strength in 60 minutes,

Hobbypoxy Stuff as it comes from the can, can be
used like putty for repairing of nicks, scratches, and
making fillets. Thinned to a brushing consistency (2
parts Stuff one part Hobbypoxy Thinner) it can be
used as a filler. It dries quickly and can be sanded
easily.

Hobbypoxy on Fiberglas—roughen surface with fine
sand paper for better adhesion and apply 1 or 2 coats
of Hobbypoxy color.

HELPFUL HINTS AND REMINDERS

For sanding we recommend NO LOAD SILICON
CARBIDE sheets, obtainable through Sears-Roebuck
and Co., for lasting longest and giving the best results.

For measuring Hobbypoxy, the BECTON, DICKIN-
SON “ASEPTO SYRINGE” (1'% oz., catheter tip) is
available in most drug stores and serves as an accurate
method of getting equal parts of A and B.

Allow 72 hours for all Butyrate solvents to evaporate
before using Hobbypoxy material.

WATER LINE AT SPEED

COPYRIGHT 1962 OGTURA MODELS

16

For masking curved areas, vinyl tape (AT-7610
manufactured by Plymouth Rubber Company, Inc.,
Canton, Massachusetts) can be used. It is easier to
handle than cellophane tape and produces a clean cut
edge.

For masking curved areas, PRESTO-SEAL can be
cut to any shape. By cutting two sheets at once you
can make masks for both wings or both sides of the
fuselage. Available in most art supply stores.

Mix Hobbypoxy with extreme accuracy or character-
istics of material and drying time will be greatly altered.

When spraying Hobbypoxy, the BINKS “WREN" air
brush affords a very good control of the medium, al-
though other small spray units may also be successful-
ly used. (BINKS "“WREN" air brush, Model B).

When spraying, better coverage with less coats may
be had by using the wet-coat method, i.e., spray ver-
tically first then re-spray horizontally during one ap-
plication.

For a 2 tone finish, apply lighter color first.

When drying, heating Hobbypoxy over 140°F will
cause blistering.

HOBBYPOXY COLORS j

Colors are listed in order of applied weight, starting
with the lightest.

1—H-08 Clear 6—H-65 Bright Red
2—H-81 Black 7—H-26 Light Blue
3—H-24 Dark Blue 8—H-33 Stinson Green
4—H-93 Silver 9—H-10 White

5—H-66 Dark Red 10—H-56 International Orange
11—H-49 Cub Yellow
Note—Black will have an applied weight of .41 ounces

for each fluid ounce, while Cub Yellow would be .51
ounces for each fluid ounce.




many technical features — which will interest designed-minded readers.

AFTER PLANE NON-TRIP PANEL

ROAT, READY TO RUN, SHOUL D
WEIGH APROX 12 LBS NOT OVER 14}

AFTER PLANE BOTTOM OQUTER PANEL MAKE TURNS TO THE RIGHT,

ESPECIALLY AT HIGH SFEED

DO NOT ATTEMPT TO OFERATE
THE STRUT BEYOND THE LIMITS
SHOWN,

INNER PANEL o

CNGINE BEARER

i .
§ 50 SPRUCE \ <‘

TER PANELS, SIDES AND TOP
G4 WTH SILK, NYLON OR FIBERGLASS. 1,

ANTENNA —
CXHAUST STACK(S) [LENGTH TO SUIT}

~ RUBBER GROMMET

ALL EDGES SHARP-DO NOT ROUND OFF!
12-Ve
BR

FUEL TANK
LOCATION

e < USE 25-28 DIA
SERVO B RECEIVER MOUNTING
BCARD ki 26— 40 PITGH

LEFT HAND PROF

STUFFING BOX—
DC-1002

8 9

DRIVE SHAFT —
2 oRILL ROD

POLISH UNDER-WATER PORTIONS OF FIN OIL OR GREASE UNIVERSALS
AND STEERING STRUT AFTER FILING & BEARINGS BEFORE 8 AFTER
| | | LEADING EDGES TO A KNIFE EDGE EACH RUN WIPE DRIVE SHAFT  sypeming STRUT

R WITH AN OILY RAG
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HOBBYPOXY TIPS

B From Bev-Smith comes the following on Hobbypoxy: "An excel-
lent way to apply the clear and colored Hobbypoxy is to heat it
to approximately 130 dedrees before spraying (with Binks Wren
B Air Brush). To do this, place the container of mixed A and B in
a pan of hot tap water for about 10 minutes. Hobbypoxy usually
requires less thinning (never more than 10% 7 and sprays very
evenly. It dries faster and is dust-free in 10-12 minutes, by using
this method. I have been able to mask over and spray cnother
color in 4 hours by applying heat lights 20 minutes after spraying.”

RE KRAFT SERVO AMPLIFIER
by Leland A. Moore, Waco, Tex.

B [ built five Kraft servo amplifiers which work perfectly. I had
trouble getting the first one to operate properly and, after chang-
ing all the amplifier parts and checking my wiring at least 10
times, I put the amplifier in o different servo and it worked per-
fectly. My servos are several years old and on several occasions
cleaned them. During one of these cleanings [ must have got the
mdgnets reversed in the motor which caused the motor to run
backwdrds.

I discovered that for the Kraft amplifier to work properly thé
polarity of the motor must be as shown in the diagram, that is,
when a 3-volt battery is connected with the positive lead going to
the motor lug nearest the center of the servo, the crown gear
must turn counter clockwise. If I had known this it would have
saved about four hours of checking, In the future when I take a
Bonner motor apart I will mark the magnets to be sure they go
back together exactly as they came out. If the servo has never
been apart and the green and white wires going to the motor are
connected properly, there would be no problem, but I am sure
many modelers who are changing over to relayless receivers are
using their old servos and, if they have ever token the servo
motor part, they might have this problem.

TIP ON PROPORTIONAL

RED

by Lt. James R. Hostetter, US.AF.

B Have been flying “prop” RO with MC using circuit in July-
August Grip Leaks which allows feedback servo to be used with
a relay-type receiver. I use a mechanical pulser and am not able
to trim during flight. I found that fail-safe neutral and my pulsing
neutral were not the same due to an unbaolance in the pulser,
slight mismatch in the above circuit, or both.

I made a change in Marcy's circuit which allows the pulsing
neutral to be adjusted on the ground before flight. The two 4.7K
resistors were removed and replaced by one of your P.C. 10K pots.
With the pot set at the mid-point the circuit is balanced at 5K per
side, As the pot is moved off center the rudder changes position.
This does not change the fail-safe neutral. Fine luck with this cir-
cuit, using it with « Broadhurst P.O.D, for motor.

SIMPLE PULSE TEST

mae e o
Noirg oL o

BATTERIES= 1.5V
RESISTOR=1000 OHM | WATT

t

VTVM 3V SCALE CENTERED

by Gordon Lauder, Springfield, .

B A simple test system for checking pulse systems can be made
by using a VIVM which has a variable zero setting (such as the
Heath). Simply set the VIVM needle to center scale and read
the pulse deviation, The circuit below is the one I use.
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FEEDBACK—RELAY RCVR

e
+
= sev
14 MF
T ¥
ot | | 22K k.
Mg =
1SME  22TH 3
M
¥
-
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MAACY PAMY PLUS RELAY ADAPTATION CACUT

by Capt. Peter E. Rawlings, U.S.AF.

M [ used a circuit from Grip LEsks for a feedback servo with a
relay receiver, and adapted a Marcy servo circuit.

Incidentally, I tried that circuit with a feedback of John Phelps’
in MAN —could never get it to work properly. Marcy PRM-I system
servo did work well with it and the whole circuit fits nicely into
a Citizen-Ship RNA servo box—with a MM cut down to fit inside
with the RNA gear set. I did use a Mallory 2.2K pot, MLC 222L-5,
in place of the Marcy pot—it is 2" diameter with a 14" shatft.

Would also like to know if you know of anyone working on a
dual feedback—superhet system that is duplicable and inexpen-
sive—I think there would be a good market for such o system.
( Anybody?—Editor )

IRON TOO HOT?

FULL L1/2 HEAT .
1OV, LINE PLUG o
L

SOLDERING IRON

<[ | ALLIGATOR CLIP
3 ELEMENTS
IN SERIES
SOLDERING IRON
1O V.

PLUG

by Bob Gaede, Baltimore, Md..

B Most modelers (on a budget buy one iron—75-100 watts. This
is good for piancswire etc. but, when they change tips and attempt
to "get by" on printed circuits, etc. the result is coocked compo-
nents!! By using the rig shown any iron will cut down to 35 er
even 25 watts (cost is less than a buck). Mount (3) replacenient
“heating elements on o piece of asbestos shingle as shown (in
series ), Cover.with protector made of aluminum bake pan from
dime store. Mark positions of alligator clip on resistance wire to
give best heats for PC, etc. CAUTION: Pull plug before moving
clip!

GRID LEAKS ® January-February 1964
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POWER SUPPLY CITIZEN-SHIP CTX X-MITTER
by Norm Rosenstock, N. Wantagh, N.Y.

B This installation used Ace A3.6CK/transverter kit and nicad
charger parts package with three Sonotone 2-amp nickel-cadmium
sealed cells. A DPDT switch connects batteries to power supply
or to charger. In charge position one pole hooks nicads to output
of charger and other pole supplies 115V to charger input, In Off
position, nicads switch to converter (115V pole not used in Off). To
determine volue charge rate resistor, use 0-50 or 0-100 mil meter
idepends of charge rate bats used), adjust variable resistor to
required current, then replace with proper fixed resistor. TV cheat-
er cord for line voltage.

SOLID STATE BULLETIN

M Following are changes passed on by Jack Fisher of New
Haven Electronics, (The Solid State IF. Receiver was presented
in the July/August issue.) :

(1) All receivers should have an 8.2K resistor from the base of
the NFN, part number (T53), to its emitter; (2) Some receivers
{ depending on T3) will require a 15K in place of the 33K (part
number 8); (3) For the new 330 to 600 CPS reeds part number
24 should be a 1 Mid; (4) If only one frequency is used ( this
will require re-peaking when you change receiver frequency),
change part number 37 as follows: Replace wire with size num-
ber 24 enamel, replace the 10 mmid A to C with o 22 mmid,
replace the .001 mid which is in series with the Ant. with a 10
mmfd.

Note: If only one frequency is used and you do not object to
repeaking when changing frequency it is well worth the trouble
to make this change.

KILLS MM NOISE

by HerbertR. Foster, Ir., Seattle, Wash.

M Here's o noise elimination tip for Mighty Midget users. Connect
the magnet electrically to one of the brushes. I cut and bent some
thin brass so that it presses against the magnet and one of the
screws, then connect the screw to the binding post. Another tip is

GRID LEAKS ® Januvary-February 1964

to put o small RF choke in each lead to the receiver. In this case
also connect a wire to the receiver ground and place it as far
from the antenna as possible, Thigz wire is to complete the antenna
dipole system which the battery wiring ete. did before the addi-
tion of the chokes.

The purpose of all this is to eliminate the noise coming from the
motor. The armature acts as an antenna load for the noise, which
then goes into the plane’'s wiring through both of the motor leads.

PULSE NOTES
by Wayne L. Craig, Champaign, IIl.

M Read the March ‘63 MAN and the article on the B & D Prop.
system. This aroused much interest in our local R/C Club,

I believe this will be the first real chance for the 'not so well
heeled” R/C builder to get into a good “prop” system at a cost
which he con afford. I have flown the "Show's & Dickerson”
rudder ond motor system all last summer and have been well
pleased. If this new system proves to be as reliable as the rudder-
only system I'm for it.

A small tip to proportional fans. I have had good luck with a
Bellamatic Servo on rudder and another one modified for MC.
R/C fliers are passing up a good servo if they overlock the
Bellamatic, since it pulses well, has very low current drain and
is compact in size.
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Make sure that you haven’t missed important material published during the

past 12 months, by checking this
annual Grid Leaks compilation.

LEGEND

* Indicates drawing or sketch, not a complete
do-it-yourself article.

AM, American Modeler

AMA, American Modeler Annual

FM, Flying Models

GL, Grid Leaks

MAN, Model Alrplane News

R/CM, Radio Control Modeler

RCM & E, Radio Control Models and Electroniecs
B & M, Science and Mechanics

R/C COMBOS AND SYSTEMS

B & D PROPORTIONAL SYSTEM, by Norm Beeler and
Don Dickerson, Part I.
The system that placed first in Intermediate
at the Chicago '62 Mationals, (Receiver).
Man, 3-63, Dp.18

B & D PROPORTIONAL SYSTEM, by Norm Beeler and
Don Dickersonm, Part II.
Detailing the pulser modulator section.
MAN, ¢-63, p. 20

B & D PROPORTIONAL SYSTEM, by Norm Beeler and
Don Dickerson, Part III.
Detailing the constructicn of the two servos
required,
MAN, 5-63, p. 28

DUAL PROPORTIONAL BOAT, by Ralph Mifflin
Complete coverage on transmitter, receiver,
coder, and servoes. Also covers suggested
installation in bost. GL, ¥4, #6, p. 14

FALOON 56 R/C MODEL, by William Winter.
Uses the Klinetronies six channel receiver and
transmitter.
S&M 663 p T4

GETTING STARTED IN RADIO CONTROL, by John T.
Macken and K. Kenneth Smalley.
Complete details of installing an Otarion
Receiver in a Top-Flite Schoolboy Model,
complete with instructions as to how to fly
your first airplane.
S& M 4-63, p. 82

MARCY' S PRM=I SYSTEM, by Marcy Inkmann, Part I.
Beginning the two-part series of a con-
struction article for the construction of a
proportional rudder and positionable motor
control using feed-back servos.
oL, ¥4 #1, p.6

MARCY" S PRM-I SYSTEM, by Marcy Inkmann, PFart II.
This issue features the receiver and transmitter
sectlon,

@, V4 #2. p. 10

MULTI INSTALLATIONS SIMPLIFIED, by William Winter.

Here is & jam up articel containing pictures
and layouts for three multi type installations
and shows hints and kinks which will be very
helpful to all multi flyers.

G, V4 #2, p. 6

FLANE PROMPTER, by William Winter.
Complete Beginner's R/C System. A complete
radio control unit package that keeps you out
of beginner’ s teething troubles and gets you
in the air quicker than collecting parts your-
self.

B & M T-63, p. 90
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R/C MINIATURES, by Tony Dowdeswell.
A new kind of fun for the sport flier, with
1/8 A models.
RCM & E, 5-63, p. 228

SINOLE CHANNEL INSTALLATIONS, by Willlam
Winter.
petailed instructions on how to install
escapements in single channel alreraft.
GL, V& #3, p. 7

GENERAL

A QUESTION OF RELIABILITY, by Bill Winter.
A discussion of some of the many little things
that can go Wrong.
GL, V4 #1, p. 14

BASIC FOR BEGINNERS, Part I.
Explaining the technicalities of radio control
in non-technical language.
RCM & E, 11-83, p. 530

BASIC FOR BEGINNERS, Part II.
Bingle channel applicatiens.
ROW & B, 12-63, p. 597

BRITISH 1963 NATIONALS.
RCM & E, 8-63, p. 392

BRITISH R/C TRIALS, by Peter G. F. Chinn.
MAN, 8-63, p. 24

*BUILD A METER ON YOUR BOOSTER.
GL, V4 #1, p. 18

BUILD * EM RIGHT.
Using the Magna Jig.
R/CM, 10-63, p. 15

CAN WE GET MORE FREQUENCIES, by George Wells.
6L, V4 d4, p. 3

DUAL BATTERY CHARGER, by Howard McENTEE
Allowing 500 and 200 ma on two outputs, and
switching for individual voltage checks.
AM, 11 & 12-63, p. 26

FIELD MONITOR, by Ed Chapman.
No R/C flyer should be without one, a single
super-regen monitor,
MAN, 12-63, p. 28

FILLING OUT THE NEW FORM 505.
6L, V4 #2, p. 3

GO FLY A KITE, by Bob Swearinger.
GL, V4 #1, p. 18

HOW TO IMPROVE MULTI MODELS, by Peter Waters.
Some helpful ideas, info about servos,
linkagz &, and other little known kinks.
RCM & E, 7-63, p. 332

* INEXPENSIVE SINGLE PIN CONNECTOR.
GL, V4 85 p. 20

INTERNATIONALS R/C RESULTS.
GL, V4 #5, p. 4

LOS ALAMITOS NATIONAL COVERAGE.
R/C M, 10-63, p. O

METER — MONITOR, by F. G. Rayer.
RCM & B, 2-63, p. T4 &

MIGHTY MIDGET DRILL, by 8. B. King.
An aid to R/C Builders.
RCM & E, 6-63. p. 206

PFOR 1963

* MULTI TRENDS FOR ' 63"', by Harold deBolt.
General information about what to build for
beginner and advanced builder.

MM, 6 & 7-63, p. 28

NATIONALS RADIO RESULTS.
GL, V4 #5, p. 1

NATE 1963 DATA SHEETS
R/C M, 11-63, p. 21

NEW FORM 505
Another revision!
GL, V4, #6, p. 27

NEW R/C RULES.
GL, V4 #3, p. 2

NICAD HOLDER FOR 5 N—46, OR SIMILAR PEN CELL
BATTERIES, by C. E. Swartz
6L, V4 #2, p. 19

NOISE! by George A. Wilson.
Most common cause of failure and least under—
stood by the everyday builder and flier in
R/C.
MAN, 8-63. p. 16

PHOTOGRAPHIC PRINTED CIRCUITS, by Gordon
Flenniken.
G, V4 #1, p. 8

PIC TIPS ON PRINTED CIRCUITS.
RCM & E, 1-63, p. 32

POTTING, by B. R. Casbourne.
Shows how to protect radio equipment with
epoxy resin.
RCM & E, 10-63, p. 490

PRINIED CIRCUIT PRODUCTION, by B, R. Casbourne.
Making and wiring a printed circuit need not
be difficult if certain tips are observed.
ROM & E, 1-63, p. 30

PROPORTIONAL CONTROL, by Harry Sampey
A spelled out and detailed article om what pro-
portional control systems are and can do, and
also what they CANNOT do. 6L, V4, #6, p. 4

RADIO CONTROL OF MODEL AIRPLANES, by George A.
Wilson.
QsT, 9-63 p. 11

RADIO UN-COMTROLLED, by Bob Lopshire,
Comments on the 1963 R/C Nationals.
MAN, 11-63, p. 34

R/C BIELIOGRAPHY.
An index of all major R/C articales appearing
in the model magizines for 19632.
GL, V4 #1, p. 12

R/C INTERFERENCE REPORT
A form to help unify reports to FCC
@, V4, p. 26

R/C INTER-NATS, by P. G. F. Chinn.
MAN, 12-63, p. 22

R/C WORLD' & RECORD BREAKING IS A BALL!
By George Wells.
MAN, 10-63, p. 16

REFLECTIONS ON THE FAT RADIOPLANE CHAMPIONSHIPS,
By Tom Brett, World Champ, And Howard McEntee,
Chief Marshall.

AM, 3 & 4-63, p. 25
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SIMPLE PROPORTIONAL TEST RIG, by Bob Gaede. PRECISION STEERING FOR BOATS. “TATRENOCEER'* by Bill Winter.

6L, Vaga, p. 18 A positional switeh to give proportional 52" tip to tip, 45 overall, takes .10 power
X effect to reeds, und an 8/4 prop.  For single channel.
SIMPLE SIGNAL INJECTOR, by D. E Potter. RCM & B, 11-63, p. 555 M 48563 p 3
Constructional article on a handy trouble
shooting tool housed in a small lashlight ‘ 'PUFFER'*, SCOTTISH COASTING VFSSEL, ly T. Ewing ALL METAL ATRPLANE, by Russell Mehring,
case. Detailing the installation in a 36'° hoat, GL V4, #4 p. 6
&, Ve iz, p. 4 ROW & F, 3-63, p. 120 :
BUILDING AND FLYING THE AMBROID *‘CHARGER'' .
SMALLER CASE ON CX7:2 RIGHT WHEEL, by L. R. Tanswell Practical installation and trimming details,
GL, Vd 84 An R/C steering system for boats. RCM & B, 1-83, p. 21
ROW & B, 1-637 p. 28
SOLDERING HOW 10 . . . By R H. Warring. 5 CANDY, by Cliff Weirick,
RCW & &, 5-83, p. 221 ‘'SEA QIEEN'", by B, Cook. T0'" span for proportional or reeds.
: A simple installation. RAC M, 11-§3, p. 7
~SWITCH TRICK ’ RCM & F, 8-63, p. 374
GL, Vi #5, p.20 CESSNA ‘‘180°* RADIOPLANE, by Paul DelGatto,
SIMPLE SINGLE CHANNFL BOAT CONTROL, by P. Wells, For .049 single channel,
THE TRANSFILTER, tv J. M. Brunt. A proportional system for relay receivers, AM, 11 & 12-83. p. 38
Introduction to a4 medern radio component, REM & R 5-63, 0. 226
ROM & E. 10-65, p. 505 CHAMELEON, by Moel Shennan.
STARTING WITH R/C BODATS, by R. P. Meredeth, A three—for-one project from Australia, per—
TIPS ON KITS. Part I. mitting three ¥W-1 planes from one design,
A plctorial help for home builders. . Intended mainly for the beginners. Survey of MAN, 10-63. p. 18
GL, V4, #6 p. 8 equipment and types of models. ,
ROM & E, 3-63. p. 117 ‘‘CITATION'', by John Roth.
TOLEDD R/C CONFERENCE, by Ken Borror. 3 10 chanmel aireraft designed for .35 to 45
MAN, 12-63, p. 32 STARTING WITH R/C BOATS, by R. P. Meredeth. engines, with 62'' wing span, 740 sq. inches
Part II. of area.
RCM & E. 663 p. 283 FM. & & 7T-63. p. la

TOOL BOX AND PLANE HOLDFR, by Doug Henshaw.
Neat and simple home built field box, to

STARTING WITH R/C BOATS, by R. E Meredeth,
simplify field work. OL V4, #6, p. 3 it ks

DOUGLAS **JD-1'*, by Bob Doell.

Part 111, Enter the age of the twin, o 14 pound scale
ROM & E, 8-83 p. 454 ; = ' 5
TRY A SIMPLE FE(EIVER KIT. USING A PRACTICAL job 1SEg two ¥eeo .35 engines, 9? multi span
i A multi, 1962 R.C. Scale Natlonal Winner.
K - ; STARTING WITH R/C BOATS, by R. P. Meredeth, P, 2& 3-83, p 9
This gives some helpful tips on building Part 1V * :
simple radic conlrol gear, RCM & B, 10-6
) 3. p. 501 S YODL .
AR s EX0DUS, m: Barry Halstead.
x Small 1/4 A,
STARTING WITH R/C BOATS. by R. P. Meredeth,
USING EPOXY FINISHES, by B. D. Smith Part V. s e
ﬁ)?lii report on using a new finish for R/C ROM & B, 12-63, p. 617 FLIGHT REPORT . . . THE MILES ‘‘MONITOR'', by
s 5.
M""“NE e David Walker.
. v B 36 THE MOBILE BELL, by Frank Ehling, R/C multl scale twin, The first flown in
Semi scale of a radio controlled river bosts. Britain, no construction article hut & flight
WHO FLEW WHAT IN THE ANER.TEAN RADTO - EHANE Electric motor driven side wheeler large report.
CHAMPIONSHIPS. enough for heavy R/C gear. RCM & F, 1-63, p. 18
A complete run down of the equipment used hy AMA, 63 p. 50 I :
all of the contestants at the Chicage Nats in FLUTTERING AILERONS, by Walt Good.
1962, 7 P From the DC/RC Newsletter.
AMA, 1963, p. B2 TICK — TICK - TICK . . . HELP! By B. R G, V4 #3, p. 18
Cashourne.
t GEMINL, by Bob Heise.
WORLD CHAMPIONSHIP MODEL ANALYSIS. ROM & B, 2-63, p. 85 e ;
AR Ly A twin engine R/C designed for 2.35's.
¢« 11-83, p. &
: TOM TOM, by Vic Smeed. AM, 9-G3. p. 40
& A catamaran for single channel R/C. ]
i 8 WORLD R/C CHAMPS. o B e s G G GAILOPFR‘.‘ by C. _R. Ralph'.’ :
Ao lts b leteniat Hinden. o . A simple *‘Galloping Ghost'' model for 1.5 c.c.
motors.
AM, 3& 4-83, p. 28 TUGBOAT TRICKERY by J, S. Handyside. ROM & E, 3-63, p. 128
A single channel system with a wide range of
BOATS ' functions. ‘'GO-RINDF ', by Ted Strader,
ROM & E, 9-63, p. 430 A low-winged Galloping Ghost coaster for
AVALON, hy Earl 8. Young. .15 powsr.
| A deluxe show Loat installation. * “TWINKLER' ', by Vic Smeed, ™M, 12-63, p. 10
- Y e G V4 #5, p. 5 Full size plans for a nifty 20 inch radio
r boat. HALF WHAT? By Gerald R. Zeigenfuse,
& BALANCED TURNS, by Vic Smeed, Part I. ROM & B, 7-63, p. 337 Hingle channel 40°' span ship for | p49-engines.
= ! ; How to get . the best out of RC boats. ” ™, 5& 7-63. p. 20
. e RCM & E, 163, p. 18 UNDER THE WAVES, by Tony Kingett and D. A. Tudor
Presenting two submarines, one for single ‘HOG' ' RECALLED, by Bill Winter
DO YOU NEED TO HAUL A KEEL? By Vic Smeed channel by Tony Kingett, and one for multi, by Updated version of Honner's Hog
B Part II. D. A. Tudor, GL, V4. 6. p. 12
3 How to get the best out of R/C boats, ROM & E, 6-63, p. 270 VAR e
b RCM & E 2-63, p. T2 INSTALLATION BOX FOR MANUAL PLLSE,
R/c CAHS - The sasiest way to fly single channel, for
DUAL PROFORTIONAL BOAT, by Ralph Wifflin bath the Trophin' snd the ‘Tom Ton',
Complete coverage on transmitter, receiver, HOW TO ADD RADIO CONTROL TO THE BOBTAIL *“‘T'*, RCN & B, 12-63, p. @604
coder, and servos. Also covers suggested By ‘Aubrey Kochnan,
; ; au :
rl {nstallataon di bonts oe S A simple design for an R/C vehicle, T e INLE
! o MM, T-63 p. 12 Full size plane.

ROM & 1, =
HOW TO R/C A SMALL BOAT, by Kemneth Wilson. 5-63, p. 218

6L, V4 4P 14 M:.n FOLICE CAR, by R. Swindells, LIL' ROUGHNECK, by subrey Kochman.
interesting 4 channel model employing A '‘ballpark—size'’ radin control low-winger.

*INSIDE STORY ON A RADIO CONTROLLED RACING electric propulsion, AM, 11 & 12-83, p. 32
HYDRO, by W. R. Kleypas. RCM & E, 2-63, p. 0

AM, 963, p. 23 MISS AMERICA R/C, by William Winter.

A revival of an old time ship for ., 020 to

INSTALLATION BOX FOR MANUAL PULSE. R/c PLANES .049 engines, and relayless :_ype of receivers.

The easiest way to fly single channel, for ADD TENSION TO THE TOUCHDOWN, by Ted Strader. MAN, 283, p. 17

both the 'Twophin® and the ‘Tom Tom® . First attempts at R/C arrestimg hook landings.

RCM & E, 12-63, p. 604 M, 12-63. p. 13 CONTINUED ON MEXT PAGE
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R/IC BIBLIOGRAPHY

Make sure that you haven’t missed important material published during the

past 12 months, by checking this
annual Grid Leaks compilation.

P38 ATRACOBRFT SEMI-SCALE
AM, #-63, p. 47

PAGEBOY. by Ken Willard.
A =mall modified version of the Schoolboy with
full-sized plans.
MAN, 3-63, p. 32

PLASTIC B~T0 KITS ON PULSE.
@, Va2, p. o

PROTECT THOSE AILERONS FOR TRAVELING.
6L, V4 #1, p. 17

*PYLON DUSTER by G. Franklin.
A simple pylon racer for 4 channels,
RCME E. 11-63, p. 546

* "QUALIFEER" ', hy Jerry Nelson.
RCM & T, H-63. p. 388

RADIO CONTROLLED WACD, by Ken Willard
Custom cabin bi-plane for all balsa 020 or
.024 power.
AM, 563, p. 39

RAC FLEX WING, by €. Scholefield.
Adapting any .15 to .19 R/C ship to the pew
Parawing or Rogallo-Wing type.
AM, 5-83. p. 23

R/C NIEUPORT 27.
A seale World Warl Biplane, with 60'' wing—
SPailt.
MAN, T-63, p. 11

*R/C RUDDER TROPHY WINNER, by Bernard Willlams,
AM, 5-63, p. 48

fURFE' ", by Harry Brooks.
Joint winner of the world radioplane crown.
AM. 3 & 4-83, p, 22

RIDGE HAWK, by John Todor.
A dual proporticnal R/C trainer for the Wag
TTPW system, T2'° span for .19 to .35 engines.
FM 8 & 963, p. 21

SINGLE CHANNEL INSTALLATION, by Bill Winter.
GL, V4 #4, p. 15

* 61 NATS PYLON RACER, by John Krauer,
215 engines.
AMA-63, p. 57

STAGGER-BI, by Phil Kraft.
A beautiful multi=bipe for proporticnal work
or reeds,
RAC M. 10-63, po 6

SULTAN, by Jerry Nelson,
F®inner of West Coast Champlonships and second
and third at the '62 Nats, article also con-
tains some modifications by other West Coast
winners,
AM 3 & 463, P 42

TAURUS, BY Ed Kawmirski,
The winner of the 1962 Nsts and gemerally the
contest proven design by a number of different
flyers in 1962,
MAN, 1-83, 5. 11

THE BEACHCOMBER, by James E. Kirkland.
Quadruple proportionzl R/C model that won
first in multi at the ninth annual King Orange
Internats.
MAN, 5-63, p. 11
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THE (HICEENHARE by Ted Strader.
1/2 A R/C bipe designed for relayless type
equipment.
M, 8 & 9-63, p. 15

THE *‘GYPSY"'. by Ted Strader.
An R/C powered Soarer for .0489 to . 089 engloes
60'" wing span,
FM, 10 & 11-63, p. 15

THE HAUNTED SHINER, by Jim Dean.
A description of one readers results with
Strader’ s R/C Shiner.
M, 12-83 p. 8

THFE NOVA, by Meade Hallock.
A 58 span contest winner.
RIC M, 12-63, p. 8

THE * ‘NAVIGATOR'' .
An amphiblous flying boat, 52°' span for
cngines | 049 through , 10.
FM, 6 & 7-63, p. 24

THE PRRIGEE, by Tom H. Brett.
Winner of the Intermationals held in England
in 1982,
AM, 1 & 2-B3, p. I2

THE TALON ZFPHYR, by Weldon Smith and Bob
Baldwin,
Delta pylon racer for .15 to .18 engines.
AMA—63 p. 39

THE ‘‘WHISTIER'® by Dr. Ralph Brooke.
Multi channel radio plane, 732 sq. in. of
area using a .45 R/C engine.
AM. T-83, p. 25

TORERD, by Willie Smith
A T0"* span twin tail contest winper.
R/C M., 12-63, p. 14

TRIN VISCOUNT. by Harold deBolt.
Designed for Two .19 - .35 engines.
MAN 8-§3, p. 11

SUTWOPHIN'® | hy Peter Holland.
Complete all balsa airplane.
RCM & E, 12-63, p. 504

VERSATILE CHAMP, by Lou Moyers
Light weight installation in deBolt Kit.
G, V4, ¥6. p. 18

¢ VULTURE' ', by Don MeGovern.
A single~Chanpnel R/C Soarer, 80'"' span, 647
si. inches of area, power-pod takes engines
from .04% to 088, also for towline, hi-
start, and slope soaring.
FM, 4 & 563, p. 15

WILLOUGHBY' & PELICAN.
With superhet installed.
GL, V& #5. p. 3

SYETI'', by Dolly Wischer.
4 radio eontrolled scale job.
AM, B-§3. D. 14

RECEIVERS

BETTER TRANSISTOR SUPER-REGEN RECEIVERS,
By J. H. Brunt.
RCM & E, 11-63, p. 552

PFOR 1963

BUILOING A MINFATURE RECEIVER KIT.
The Ace Kraft K3VK, a pleture story.
RCOM & E 5-62, p. 232

ELSIE.
A filter multi chapnel rec iver,
RCM & E, 9-63, p. 426

EXPERIMENTAL SUPERHET, by J. H. Brunmt.
Uses transfilters.
RCM & E, 6-63, p. 274

GO SUPERHET FOR THAT MW BOAT WITH THE
POOLASKI SUPERHET, Part I,
RCM & E, 11-63, . 556

GO BUFERHET FOR THAT MEW BOAT WITH THE
PODLASKI SUPRREET, Part II.
ROM & E, 12-63, p. 609

HALF PINT 8, by 0. Touicora, Part I,
An #ll transistorized super-regen recelwr.
Non—simul 8 reed subminiature.
RCM & E, 5-63, p. 236

HALF-PINT 8, by G. Tortora, Part II.
Final assembly and reed bank.
RCM & E, §-63, p. 282

HOW TO WIRE A MODEL CORRECTLY, by L. R.
Tanswell.
Covers multi Installation.
RCM & E, 10-63, p. 482

IMPROVE YOUR °*MINI 4'' RECELVER, by J. H.
Brunt.
A few hits of adviee to improve the receiver
appearing in October 1862.
RCM & E, 3-83, p. 136

K4VE WITH A MARCY FEEDBACK SERVO.
G, V4 ¢5 p. 21

1963 EQUIPMENT SURVEY,
A comprehensive listing of all receivers
available in U 8.
6, V& 45 p. 10

ON THE KRAFT 3 VOLT RE(EIVER, by Dale
Springsted.
GL, V4 #2, p. 10

SECRET OF RELAYLESS OPERATION, by Robert
Parfett.
GL, ¥4 #4 p. 12

SUPERHET RECEIVERS AND CONTROL, SYSTEMS. by Dick
Jansson.
Detailing construction of & superhet pPro-
portional expandable system.
GL, V4 23, p. 3

*27-mc SUPFR-REGEN, by John Phelps.
A fromtend detector cireuit which is sharp.
A, T-8, p, 44

TRANSMITTERS

AN ADAPTABLE TRANSISTOR POWER TRANSMITIER by
Dick Jansson.
6L, Va¥a, p. T

ANTENNA REFLECTIONS, by Dale M. Springsted.
How to make your own loading coils.
GL, V4 #5, p. 9
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A SIMPLE MONITOR/FIELD STRENGTH METER, by Peter
Waters.
Using junk box parts.
RCM &E, 10-63, p. 478

B & D INPROVEMENTS, by Don Dickerson.
GL, V4 #5, p. 21

BUILDING THE A.B.C. TRANBMITTER.
Fspecially for begioners, carrier, tome, or
pulse.
RCM & E, 4-53, p. 166

© ‘CHAMPION'* TRANSMITTER, by P. Champion, Part I.
Single chamnel, all transistor, simple eircuit
bi-simultaneous, low battery drain.

RCM & E, 1-63, p. 10

* ‘CHAMPION ' TRANSMITTER, by P. Champion, Part II.
Tone generators and fitting out the case.
RCM & E, 2-63, p. 80

Y CHAMPION'' TRANSMITIER, by P. Champion, Part III.
Aerials.
RCM & E, 3-83, p. 138

EASYTRAN, by *‘Windy’' Kreulen. :
An all trapsistor trdnsmitter for the beginner.
RCW & E, 12-63, p. 586

* HANDY-MAC' ', hy Howard G. McEntea.
A 50-mc R/C transmitter, potent hand-held unit
complete with pulser and modulator eircuits.
AM, T7-63, p. 36

KEY IN COMFORT, Part 1.
A well balanced transmitter aids better
contrel, and how to balance.
RCM & E, 3-83, p. 125

KEY IN COMFORT, Part II
Sub-miniature and chassis systems.
RCM & E, 4-63, p. 180

*METER IN ORBIT TRAMSMITTER.
G V4 #3, p. 14

MINITEN, by Geof Chapman.
A successor to the popular *‘Duo Ten' '
published last year, simultaneous.
RCM & E, 7-63, p. 322

PROPORTIONAL TRANSISTOR TRANSMITTER.,
by Len Elebanoff. Detailing the pulser.
GL, V4, #6, p. 11

19632 EQUIFMENT SURVEY.
A comprehensive rundown of every transmitter
available in the U. 8.
GL, V4 5, p. 10

SORTING OUT THE TONE, by R. H. Warring.
He advises on matching transmitter tones
to reeds,
RCM & E, 4-63, p. 177

STICK CONTROL PANIC BUTTON, by Bob Gaede,
., V4 #5, p. 20

BWITCHER, by G. Tortora.
BEdsy *‘simultam ous'' from almost any molti
transmitter.
RCW & E, 9-63, p. 444

TRANSISTORIZED POWER CONVERTER.
GL, V4 #3, p. 12

VARIABLE FREQUENCY OSCILLATOR, by J. H. Brunt.
He reviews the ‘‘Tesla’’ V. F. 0.: A continental
cireuit, useful for transmitter.
RCM & E, 1-83, p. 24

WAG HAND HELD RELAYLESS DUAL TRANSMITTER, by Dr.
Walter A. Good
The TIPW Etwo tom (pulse width) transmitter
has been reduced to a hand held case.
AM, 1 &2-63, p. 25

“IRAG’" " TRANSMITTER.

A black and white reproduction of the article
appearing in Jan.-Feb.- issue, for greater
clarity.

AM, 3 & 4-63, p. 64
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WATCH THESE BATTERIES.
GL, V4 #3, p. 14

WHY BUY DRY BATTERIES? L
Bave costs in & 10 channel transmitter, power
converters.
RCM & E, 4-63, p. 185

* 'RINDY' ' MULTI TRANSMITTER, by ° ‘Windy'® Kreulen.

The author makes some corrections and offers
further advice.
RCM & E, 2-63, p. 98

CONTROL

*ACTUATOR FOR GALLOPING GHOST.
GL, V4 #1, p. 17

ADJUSTING MEDCO REED BANKS.
GL, V4 #5, p. 20

A SIMPLE SERVO SWITCHER, by J. H. Skeet.
RCM & E, 11-63 p. 535

BATTERY ELIMINATOR FOR PULSE SWITCHERS.
GL, V4 #4, p. 18

BI-SIMPL, by Peter Lovegrove, Part 1.
An easy dual proportional system.
RCM & E, 8-63, p. 385

BI-SIMPL ENGINE CONTROL, by Peter Lovegrove,
Part II.
RCM & E, 9-63, p. 438

BI-SIMPL, by Peter Lovegrove, Part III.
Fall-safe circuits.
RCM & E, 1 0-63, p. 488

BI-SIMPL SERVOS, by Charles Riall,
Very little effort is needed to convert
Mighty Midget Motors.
RCM & E, 5-83, p. 435

BUILD A SERVO, hy M. L. Beach.
Shows how to make a simple, powerful
relayless single battery servo.
RCM & E, 10-63, p. 485

CONTROL SURFACE FORCES, by R. H. Warring.
Will your =rvos cope?
RCM & E, 9-63, p. 446

‘‘ELSIE'", by Jim Darke, Part II.
Has two circuits: A self-peutralizing
servo amplifier and a fail-safe throttle
version.
ROM & E, 10-83, p. 497

FOUR FROM THREE, by G. G, Bhort.
A tone omission circuit for fail-safe and
throttle control.
RCM & E, 2-63, p. 78

GO-AROUND SERVO MODIFICATION, by Bill
Bteinhauser.
GL, V4 #2, p. 19

“'HALF PINT 8'" BERVOS, by Vincenzo Martini.
A simple amplifier.
RCM & E, 7-63, p. 351

MANUAL MOTOR CONTROL CHECK
6L, V4 £5, p. 21

MORE CONTROLS ON PULSE.
GL, V4 #4, p. 18

MULTI SERVO, by J. Marsh, Part I.
Construction details of a multi servo around a
Mighty Midget Moter.
RCM & E, 3-63, p. 114

MULTI SERVO, BY J. Marsh, Part II.
RCM & E, 4-63, p. 191

MULTI BERVD, by Dave McQue, Part III.
T.A.B.A., Transistor Amplifiers for Switching
Actuators.
RCM & E 7-63 p. 348

*PHELPS PULSER, by John Phelps.
Reprint of a uni-junction schematic.
MAN, 11-63, p. 33

POOR MAN" 5 ULTRA MULTI, by Al Thompson
Adding another channel,
R/C M, 11-83, p. 17T

FROBING THE TRANSMITE SERVD, by Hank Giunta.
R/C M, 11-63, p. 4 and p. 29

ROM TECE DATA, NO. I.
Un escapements, with mounting layout.
R/C M, 10-63, p. 27

REED INITS, LARGE OR BMALL, by P. T. Bellamy.
Describes home built units.
RCM & E, 263, p. 64

RELAYLESS CIRCUITS FOR PROPORTIONAL
Uses Mighty Midget Actuators.
GL, V4 #3, p. 12

RO PULSE PROPORTIONAL,
uses mignetic actoators.
G, V4 #3, p. 14

RX FOR ESCAPEMENTS, by H. G. Cooper.
R/C M, 10-83, p. 16

St LECTIVE FILTER SWITCHER, by J. H. Brunt.
Eliminates relays, converts single to mmlti,
operates two S/C models from one transmitter.
RCM & E, 263, p. 62

SIMPLE - SERVOS FOR ‘‘HALF PINT 8'', by 6. Tortora.
Uses TO5 motors.
RCM & E, 3-63, p. 402

SPACE CONTROL MODIFICATION, by D. D. Foss
How to separate the servos from the receiver
for more crash resistance.
R/C M, 12-63, p. 17T

SUPER DUAL PROPORTIONAL WITH 2 FEED BACK SERVOS,
by I. R. Francis Part I.
A refined home built dusl closed loop system.
RCM & E, 11-63, p. 548

SBUFER DUAL PROPORTIONAL CONTROL, by I. R.
Francis, Part II.
Servos and pulser.
RCM & E, 12-63, p. 606

THE TRIED SQUIRE, by Cde. Dud Billett, Jr.
USN. Ret.
A unique approach to a single channel control
system.
R/C M, 11-83, p. 12

*THIS CIRCUIT ELIMINATES RUDDER WIGGLE, by Frank
Schwartz,
GL, V4 £1, p. 17

*TIP ON POLSE LINKAGE.
GL, V4 #3, p. 14

USING MICRO MO ON RELAYLESS RE(E IVERS.
G, V4 #5, p. 21

COMMERCIAL

ECKTRONICS RADIO CONTROL EQUIPMENT.
AM, 7-63, p. 66

TELECONT ON TEST, by J. H. Brunt.
A review of the 3 channel version of this
compact all tramsistor filter outfit.
RCM & E, 1-63, p. 35

THE FOX .59 ENGINE, by Duke Fox.
G, W4 #3, p. 18

GENERAL

BLUEPRINT FOR BEGIME RS, by Ken Willard, Part I
R/C M, 12-63, p. 12

INTERNATS DATA SHEET, preface by Harry Brooks
R/C M, 12-63, p. 34
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To the trade: This feature is open
to all kes of equipment, do-
mestic and foreign. Selection will
be edited for reader interest and

need.

GL’s coverage of new items, information
and trade releases, now includes a cov-
erage of useful products on the market.

o rbit Transmitter T4 and T6: Features are 9-volt operation
and high output—One of the most powerful handheld units
available. Low current drain. Has characteristic Orbit toroid
stabilized one generator. Retains feature of “‘upward modula-
tion” for real punch when keyed. Size is 64 x 6 x 3, weight
%Tg)%l.(llnds. Price: T4 (4 channel) $69.,00; T6 (6 channel)
Orbit Receiver R-4 and R-6: An all-transistor superhetrodyne
circuit for 6.25-volt operation. Features extreme sensitivity
and very low current drain. Servo power and signal leads pre-
wired from receiver to simplify installations. You just solder
connectors for servos to leads. Receiver power plug matches
to existing commercially available nicad packs for further
simplification. Size: 3 x 1% x 1; weight: 334 ounces. Price:
R-4 (4 channel superhet) $65.00; R-6 (6 channel superhet)
%691_.?0‘ Orbit Electronics, 11612 Anabel Ave., Garden Grove,
alif.

Babock BCR-18 Superhet BCT-18 System: The new BCR-18
receiver must be used with high-resistance escapements (ap-
proximately 100 ohms), the reason being that it uses a 9-volt
battery (commonly available at almost any drugstore or
market). The receiver uses a crystal-controlled converter, and
a 37.5 KC L F. frequency which is tuned by a selective inverse
feed-back circuit around a part of the I.F. amplifier, eliminating
the need for I. F. transformers or I. F. filters and tuning of the
LF. Converter tuning is non critical.

In the Transmitter, series modulation is used, eliminating

the need for a modulation transformer and resulting in a very
high percentage of upward amplitude modulation. Input to the
RF is less than 100 M.W., making licensing unnecessary. The
coder involves a 500 cycle multi-vibrator oscillator keyed by
low frequency “lopsided multi-vibrator” resulting in a relative
long time-on and short time-off keying to the audio oscillator.
This latter multi-vibrator is controlled by a variable time base
which permits the pulsing multi-vibrator to send the correct
number of commands to the high resistance Mark VI escape-
ment. This type of coding accurately steps the escapement.
The “quick-blip” motor control involves a discharge circuit
whereby the audio oscillator gives a short command, regard-
less of whether the button is pushed fast or slow,
" MC Charger Price Reduction: Volume purchasing of parts
enables MC Manufacturing & Sales, (Kansas City, Mo.) to
reduce the $6.95 price of their MC Nicad #1 Charger to $4.95.
Charger has a potentiometer with variable charge rate of from
0 to 250 milliamps. Instructions explain adjustment of pointer
for any battery up to 2.5 amp jobs. Housed in better, smaller
case.

Lee's Recejver System Package: Completely wired and ready-
to-install, Lee's Hobby Industries (2094 Fifth St., East Meadow,
N.Y.) single-channel system, completely wired and tested,
consists of a 3VK receiver, Citizen-ship SE-2 escapement,
DuBro pencell battery box, knife-action slide switch, and
Burgess alkaline batteries. Dealers can demonstrate at counter
with any 27mc transmitter. Fits any single-channel plane from
.010 power up. As shown, $19.95; receiver only built-up, $12.95.

Raider 10 Multi;: Blackwell Models (Canon City, Colo.)
now has their new Raider 10 Multi.
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Babcock’s Digitran Transmitter.

The low wing Raider 10 is a basic airplane, capable of the
most advanced maneuvers, yet in the low powered version, 18
easy to fly by the modeler with limited experience. 7

Stated construction time for the airframe ready to cover is
less than 20 hours. Fuselage features a new flat-deck and top
hatch. Radio equipment is casily installed from the top of the
fuselage. Two full-scale views show exact installation procedure.
Rugged tricycle gear has ample ground clearance; shock coil
main gear smooths out landings and take-offs on rough terrain
and eliminates spar damage. A simple check-out procedure
shows how to quickly and accurately set wing and stabilizer
and engine thrust, reducing first flight hazards to the minimum,

Uses .23 to .29 engines for light-weight installations, up to
.59’s for heavier sfull-house. Span is 58”7, wing area 660 sq.
inches, average weight with full equipment, 5% Ibs. Price is
$21.95. (Ace R/C.) )

New at Sampey: A patent is pending for a “Demodulation
Discriminator Module” or DDM-1, designed to operate with
all narrow-band “Starlite 2007 single-channel proportional
receivers, or with other receiver front-ends, presuming the
necessary input requircments.

With the proper input frequency applied (1000 to 1500 cps),

GRID LEAKS ® January-Febrvary 1964
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MC's Model 1 Ni-Cad Charger.

Babcock's BCR-18—Escapements.

the DDM-1 will supply an output voltage of + or — 0.4 volts
DC, which may be used to operate a proportional closed-loop
servo. Output voltage is proportional to input frequency applied.
Operation temperature stable from 0 to 160 degrees F. Input
voltage required is 6 volts DC. Price $12.95.

Starlite 200 series receiver is an all new design concept,
single-channel proportional receiver, which employs the above
DDM-1 as the proportional discriminator. New epoxy silicon
transistors are used for extreme super-regen narrow-band

operation and wide operating temperatures from 0 to 160.

degrees F. Frequency coverage with this receiver, with the
proper RF coil, is between 26 MC to 150 MC. Uses 6 transis-
tors, plus the DDM-1, which provides many features not found
in other single channel receivers. Couples directly into Sampey
feedback servo.

A modulation omission detector circuit allows motor control
escapement to be used when the proportional output is used
with a closed-loop servo. Also can be used with a modulation
omission detector circuit for compound escapement initially
if desired.

Fail-safe operation is provided when the DDM-1 servo signal
voltage returns to zero voltage. Input voltage is 6 volts. Size of

GRID LEAKS ® Jgnuary-February 1964
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the receiver is 1%4 x 236 x 7.

The Starlite 200 will be available both assembled ($49.95)
and in kit form ($39.95). Coming is an all-transistor trans-
mitter (for the Starlite receiver) which, according to Sampey,
has a power house signal ouput, range being equal or better
than the present tube-type 404 transmitter. Details and price
available soon.

With the Starlite 200, matching transmitter and Sampey
feedback servo, and a motor control type escapement, the
single-channel rudder-only proportional fan has equipment that
has long been sought. (Sampey & Co., 1607 Forsythe Rd.,
Orlando, Fla.)

Epoxy Glue and “Stuff”: Pettit Paint (507 Main St., Belleville
9, N.I.) new Epoxy Glue has a pot life of 15 minutes, sets in
30-45 minutes and has complete strength in two hours. By
applying heat lights, times can be reduced 50 percent. Said to
be an excellent glue for both field repairing and general work.
Pettit discovered something in a new material called “Stuff.”
They made a putty-like material for general repair and filling
nicks and scratches. Its stability made it excellent for fillets.
Thinning with one part “Stuff” to 2 parts Hobbypoxy Thinner
makes an excellent filler. Although (Continued on page 26)
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WORLD ENGINES

New Catalog

The new World Engines catalog and tech-
nical manual now runs one hundred thirty
some pages, We think this to be the most
complete catalog in model aviation. To
justify the title " Technical Mamal" the
book includes. , . .

’ Three view scale engine draw-
ings

Cireuit diagrams for Control-
aire transmitter, amplifiers &
Treceivers.

Information on the new Orbit
proportional equipment.

Displacement, bore, stroke in-
formation of most of the World's
model aircraft engines,

WORLD ENGINES INC.

8206 BLUE ASH RD. CINCINNATI 36, OHIO

Seen These?

(Continued from page 25)

softer than their H90 Filler it works well.
In most cases two coats fill completely.
Dries quickly, sands as easily as balsa.
Sizes and prices to be announced.

Plastic Spaghetti: From C & M Products,
Blue Springs, Mo., (available through Ace
R/C) Clear Plastic Tubing Spaghetti. Has
extreme flexibility. Being transparent, color
coding of wires may be used. Will not brit-
tle or harden with age. Fits over No. 24
gage -wire. Packaged 3 feet for 25 cents.

New Tanks: Lindwood Accessories (2800

E. Pacific Coast Highway, Long Beach.

Calif.) announces the Lindwood Fuel
Tanks in 4, 6, and 8 ounces sizes. Tanks
are leak-proof, are claimed to weigh less
and take less room. The 4-ounce price is
$1.55, 6-ounce $1.65, and 8-ounce $1.75.

Liguid Resist: From Tate Products of
Indianapolis, comes anouncement of a
Liquid Resist, that is thin enough to use in
writing and lettering pens, such as Speed-
ball, Ink-o-graph, etc. A pen makes appli-
cation quick and easy, allows smaller lines,
and more detailed patterns. Resist of this
type is not suitable for running a large
number of printed circuit boards, but lends
itself to work generally done by modellers,
particularly when only one or two boards
of a kind are desired. Our tests indicate it
flows easily and smoothly, dries quickly.
and etches cleanly. Probably will be offered
in both one- and two-ounce bottles, price
to be announced (Ace R/C).

Galloping Ghost Coupler: Special Edi-
tion Plans (Box 48, Massena, N.Y.) kit
consists of two jig-formed 3/64-in. elevator
tie bars, with universal coupling in place.
Wire and bolt are joined under more than

Sampey 200—single channel proportional.

three tons pressure prior to soldering. In-
cluded is the master crank, ready for
soldering to torque rod, thrust eyelets, etc.
Almost infinite variation for more or less
control. Price: $1.00.

Razor Plane: Handy tool available from
Willoughby Enterprises (14695 Cuandeda
Pl., Tustin, Calif.) is just the thing for
shaping nose blocks, trimming bulkheads
and ribs, rounding off fuselage corners.

12 GHANNEL SUPER-HET

Flight Proven Reliability

Receiver operates on 6 volts. Temperature com-
pensated zero®—140° F. New design high fre-
quency reeds. High impact plastic case 1” x 2*
x 3". Wt. 43% oz

Ten Channel Super-het ___ _ ___ $88.50
Twelve Channel Super-het _._______ 98,50

ALL TRANSISTOR TRANSMITTER

Operates on one nine volt battery. Fea:
tures a meter for accurate tuning and
battery checking. High quality compon-
ents assure RF and tone stability. Size,
3"x57% "x834". Wt. 314 Ibs. with battery.

10 Channel Transmitter .. $118.50
12 Channel Transmitter ... 129.50
(less battery)

DM 60 Six Channel
6 Channel Super-regen, (relay) receiver __$57.50

6 Channel non-simul. transmitter ______ 61.50
CONNECTORS
8 pin-polarized $1.30 pair
SPDT RELAYS
50 ohm $3.85 500 ohm ____$4.00
100 ohm .. 395 1250 ohm ______ 4.10
5000 ohm 425
REEDS

2, 4, 6, 8, 10 and 12 Channel

See Your Dealer Or Order Direct
Calif. Res. Add 4% Sales Tax

w. S. deans co.
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and Get Two Issues Free

Don't Miss a Copy in the Coming Months
R/C MODELER

Will Bring You

Plans « Articles * Exclusive Features - Photos
By the Biggest Names in Radio Control

R/C MODELER « P.0. BOX 487 = SIERRA MADRE, CALIF.
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With care can be used on pine and spruce.
Uses standard safety razor blade—even
new stainless blades—and is adjustable
right down to the very minimum cut.

Roval Products Co.: (2591 S. Bellaire
St,, Denver 22, Colo.) announces the star
(.049 to .07, span 37 in., $5.25 standard,
deluxe $5.95). u shoulder wing, trike type;
Hunter (29 to 45, span 64, area 624, sland-
ard $20.95, deluxe $23.95), a low taper
wing, dual gear; Regulus (29 to 49, span
64.5 in., standard $17.95, deluxe $19.95),
a ciubin, trike type:; Skeeter (.07 to .10,
span 42 in., standard $6.45, deluxe $7.95),
a cabin dual-gear type; and Ranger (15 to
35, span 55 in. standard $11.95, deluxe
$14.95), a dual gear cabin type. Deluxe
versions include hardware, wheels, horns,
where appropriate the tank and canopy.
Photos of kit parts indicate thorough die-
cutting. including bulkheads.

Wing-A-Jig: This versalile jig can be set
up to handle wings of up to 72-in. span
with 6- to 121%-in. chords—dihedral in-
cluded. and stabilizers, Available for either
tapered or constant-chord wings., Features
pre-cut rib-holder-spars with 3-in. spacing,
adjustable supporters for leading and trail-
ing edges or clevator spars. Rigid dihedral
support blocks adjust to required angles.
Assembles quickly with wood-screws and
machine screws. All braces. tips, etc. insert,
$15.95, Broadfield Air Models, 56 Cutler
Dr.. Ashland. Mass.

New at Citizen-Ship: A single-channel
system package, a single-channel relayless
superhet receiver, and a six-channel trans-
mitter and relayless superhet receiver are
four items to be announced at the Febru-
ary trade show. . |

Packaged System—TTX (ransmitter 1s
packaged with Citizen-Ship’s R/C Pac and
either SE-2 or PSN-2 escapement. (Pac
completely wired, comprised of LT-3 re-
ceiver, escapement, battery holder, switch,
pushrod, hook and bearing.) With PSN-2,
$59.95 (saves $2.95), with SE-2, $61.95
(saves $2.95).

RSH Receiver—Smallest single, relay-
less superhet (2 x 1%2 x % in.) on market.
(Suggested list, $34.95.) Designed espe-
cially for SPX transmitter, but also oper-
ates with Citizen-Ship’s TTX, SL-6 or
TMS. Fixed tuning, 7 transistors in this
crystal-controlled oscillator set. Idle is 5
MA with 2.8 volts delivered at escapement.
Epoxy glass printed circuit board. Does
not overload. Weight is 1%4 ozs. Available
on all FCC approved frequencies from
26.995 to 27.255 MC. Takes Citizen-ship
actuators—SE-2, PSN-2 or SE-2-M. Two
pencells.

SL-6 Transmitter All-transistorized,
tone transmitter has same RF output and
gudio circuitry as 10-channel TMS trans-
mitter. Four transistors, including high-

ENSIBLE R/C!

EVERY NEEDED FEATURE FOR TODAY’S FLYING CONDITIONS

FOOLPRODF

FLYING
FUN

FOR THE

RIC

SPORT
FLIER

The “Digitran” Transmitter
{8 Transistors)

Super-Heterodyne Receiver and Escapements

(9 Transistors)
TRANSMITTER 39.95 MARID VI ESCAPEMENT 11.95 MOTOR MINDER 5.95 RECEIVER 39.95

The BCT-18 “'Digitran” is a true digital transmitter that
forms the pulses, rapidly and accurately stepping the
improved high resistance Mark VI Hyper Compound
escapement. The BCR-18 is a crystal controlled super-
heterodyne (weight 214 oz.) designed exclusively for
maodel aircraft. These two units with escapements shown
for a complete R/C system for right and left rudder, up

and down elevator and motor speed control. Motor control
is by the "Quick Blip"system and with a special circuit,
you get motor speed control every time. This system is
applicable to any small to medium size model aircraft.
Transmitter and receiver are powered by inexpensive 9V,
batteries.

NO RELAYS = NO "ADD ONS'" = NO GADGETS ... JUST SENSIBLE CONTROL

R 3
from the F

eax&a&z e, 20762 Laguna Canyon Rd. / Laguna Beach, Caﬁf/ 494-0745

irst Name in Radio Controls

power silicon output transistor. Tempera-
ture compensated for absolute organ-tone
stability to 140 degrees. Collapsible, ex-
ternally loaded antenna. Epoxy glass PC
board. Six adjustable tone frequencies,
from 350 to 650 cycles per second. Weight
with 9-volt Burgess D6 or Eveready 276
battery, 3% pounds. Measures 678 x 5%a
X 2% in. Available on all FCC approved
frequencies 26.995 to 27.255 mc. Sug-
gested list price is $74.95.

RL-6 Receiver—For use with the SL-6
transmitter, this is a six-channel, all-tran-
sistorized, relayless superhet tone receiver
with reeds. High reed frequencies of from
400 to 600 cycles per second prevent false
commands from vibration, it is stated.
Compact PC layout and careful selection
of parts makes this superhet smaller than
most super-regens and, in fact, it can even
be used in Half A installations. Reed bank
is built integral with printed circuit epoxy

Available NOW
DIRECT FROM FACTORY ONLY
AT WHOLESALE PRICES !

No. 2R (RELAY) ....Only$ 7.95 Postpaid
No. 2RL (RELAYLESS) Only $19.95 Postpaid

HOW TO ORDER
Orders will be shipped promptly when remit-
tance is by Money Order or Certified Check.
Personal checks will be cleared before mer-
chandise is sent. Sorry . N
shipments.

ANNCO

SERVOS

e FEATURES e

WEIGHT—2R —1.3 oz. 2RL —1.7 oz.
SIZE—3, x 1-9/16 x 13;"".
THRUST—CQOver 3 pounds.
TRAVEL—35% in. Straight Linear.
TRANSIT TIME—1!% sec. from neut.
MOTOR—5 OHM—180 ma. no load—
stalls at 600 ma. @ 2.4V.
BRUSHES—93%, Silver Graphite.
AMPLIFIER—AIl model 2RL Servos are
quipped our 7 t istor ampli-
fier (DK-7) that features complete
burn out proof operation while ad-
justing centering, or if adjacent
reeds are driven at the same time.

Merchandise will be shipped postpaid

within the U.S5.A. and Canada (except

Air Mail add 25c ea.), Foreign countries

add 50c ea. for regular mail or $1.50

ea. for Air Mail. NO DEALERS!
SEND YOUR ORDER IN TODAY

Take Advantage of This Tremendous Offer

ANNCO ENGINEERING CO.

SEND FOR FREE ANNCO CATALOG
Listing All R/C Products Manufactured and

glass board. Has six transistors and is
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0 42nd STREET

- - 183 EET £
Solg: Direot: Mail Only By ANILD. MINNEAPOLIS, MINNESOTA 55407

27



PELICAN R/C GLIDER

Aviomodelli's popular R/C Glider now available! Designed
for single ch 1 i with escap t, but easily
pted to multi-ct | superhet equip t with servos
—See page 3 of Sept/Oct Grid Leaks—Kit includes lots
of plywood, clear bubble canopy, cement, all hardware,
building and flying instructions in English, French, Ger-
man and Italian, and plastic Power Pod for .049 engine.
An excellent slow flying, very forgiving glider for the
beginner in Radie Centrol ... . .. . 5§15
D-M WINDER—Nylon and brass, unbreakable, 5 to
ratio, with detachable handle .. . $ .95
FREQUENCY FLAGS—Superhet equipment use Brown for
26.995, Red for 27.045, Orange for 27.095, Yellow for
27.145, Green for 27.195, Blue for 27.255 and for all
superregen equipment; White for 6 and 10 meter band
equipment (Specify color desired) . . . % .25
RAZOR PLANE—Sturdy all metal plane for shaping balsa,
3 double edge razor blades furnished $1.75

SUPER SOLDER—Silver alloy bearing solder. Use book
match in the field or soldering iron for extremely strong
joint. 36 inch length . s $ .60

Direct or From Your Dealer . . . Send Stamp for
1964 Catalog.

Willoughby Enterprises

14695 Candeda Place
Tustin, California 92680

Have More Fun with
RADIO CONTROL ... get

R/C primer

by Howard G. McEntee
- £2
R/C primer
-~

68 PAGES ON:
Frequency and
licensing info
Control
Components
Transmitters
Installation
Model Boats
Field Tests

. Maintenance
Troubleshooting

HOW 10 NSTALL AND DPEIATE RIC $2.00

N PLANES, BOATS ANE OTHER MDOES |

This new book on the fundamentals of
radio conirel tells how R/C functions,
how to mount them, how to serviece and
maintain them. Many diagrams and
sketches on the USE of R/C, NOT on
building ‘em!

Kalmbach Publishing Co.
Dept. 713-GL, Milwavkee, Wis. 53233

Enclosed find $2.00. Please send postpaid
your new book, R/C Primer.

Mome: sl Wl

Address

City, Zone, State
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crystal controlled. Idle 5 MA with signa
off, current 15 MA with signal on. Though
designed for use with SL-6 transmitter,
receiver works equally well with TMS
transmitter since reeds match perfectly.
Weight is 32 oz. Size 278 x 1-13/16 x 1
in. Uses single hearing aid battery of 9
volts. (Burgess P6, 2U6 or 2N6, or
Eveready 226, 216 or 246.) Available on
all FCC approved frequencies from 26.995
to 27.255 mc. Suggested list price, receiver
alone, $54.95. Combination package of
SL-6 transmitter and RL-6 receiver is
$119.95 (saves $9.95). Complete system
with SL-6 transmitter, RL-6 receiver, and
three TNA servos is $189.95 (saves
$17.80).

This six-channel equipment will prove
especially useful for competition in Class
1 (Rudder), Class 2 (Intermediate) and
for Pylon racing—as well as sports flying.
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1964 Citizen-Ship, L to R: Single-channel package system; RSH single

Fibreglass Fuselage: D. R. Hartman,
maker of Fibreglass Fuselages, has ar-
ranged with deBolt to produce a Fibreglass
Fuselage for latter’s Interceptor which was
published in the January 1964 Model Air-
plane News. Hartman hopes to get into
early production with deliveries beginning
in late winter. Price is yet to be announced.

Power Converter Transformer: Airborne
Control Labs announce that they have a
small quantity of an extremely good power
converter transformer available. Features
6-volt input with 150 volts at 35 MA out,
and another winding which puts out 25
volts. This is a 3-watt unit, a rugged

transformer type, and measures 1% x 1%4
x 1 inch. Price is a close-out, and at the
low figure of $7.95 the item should go fast.
Comparable transformers from Triad and
so on, run roughly double this price.

AR

% @

relay per-

het. Bottom, L to R: SL-6 transistor 6-channel X-mitter, RL-6 matching reed superhet.

PROPORTI

ONAL SERVO
P ELLIS

BY USE OF EXCLUSIVE POWER SWITCHER OBTAIN PERFECTLY
BALANCED PULSE SYSTEM. USE ONLY ONE BATTERY SUPPLY FOR
RUDDER, ELEVATOR, AND PROPORTIONAL MOTOR. COMPLETELY
FAIL SAFE AND REQUIRES NO P.0.D.

LITERATURE

POWER SWITCHER MODEL $19.95 |
$14.95 |

ﬁ ’ SEND FOR FREE

STANDARD MODEL -

POWER SWITCHER ONLY

FOR USE WITH ANY
SINGLE CHANNEL MOTOR
DRIVEN PROPORTIONAL
SERVO. $5.50

el :

AT YOUR FAVORITE HOBBY DEALER OR ORDER DIRECT—SEND CHECK OR M.0.—NO (C.0.D.'s

ELLIS R/C, INC. e BOX 618 e

NORTH BELLMORE, NEW YORK
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Nickel Cadmium Batteries

(Continued from page 8)
to discharge the cell first to break down the
oxide that has formed on the cadmium
electrode. Recall that during operation
oxygen must react with metallic cadmium.

Sealed nickel-cadmium cells should be
charged at a constant current not exceed-
ing the ten-hour rate. A cell charged at this
rate to an end voltage of 1.46 to 1.48 volts
at room temperature will bring the cell to
a fully charged state in a period of 14 to
16 hours. Most manufacturers do not
recommend constant voltage charging but
it can be used. When cells are charged by
constant voltage, a higher initial charging
rate results which may be greater than the
ten hour rate. The charging circuit must be
designed so that the ten-hour rate flows
toward the end of the charge. Constant
voltage charging has been the cause of
rupture of many an RC'ers batteries.

When it is desirable to keep a battery in
a fully charged condition it is best to
trickle charge or float the battery. The
recommended charge rate should not
exceed the 100-hour rate. Since the sealed
nickel-cadmium cell will stand extended
overcharge at the 10-hour rate without
damage it is economical and practical for
the RC modeler to use a simple charger
that delivers current at approximately the
10-hour rate. Charging rates higher than
the 10-hour rate accelerates degradation of
the cell. Also oxygen may be evolved at
the nickel electrode faster than it can be
reacted at the cadmium electrode. The
pressure may then become sufficient to
rupture the cell.

Charging nickel-cadmium cells is simple
and can be done with chargers using either
half-wave or full-wave rectification. Filter-
ing is not required. Since most batteries
associated with RC use require low charge
currents, half-wave rectification is satisfac-
tory. Most chargers available for the mod-
eler are based on the diagramed circuits.
Conclusion: Several practices which should
Eg followed for optimum performance and

e.

® First, never solder directly to a
cell. This could damage the seals. Use
only cells that have solder tabs.

® Never charge at excessive rates,
especially at elevated temperatures.

® Never use cells below the recom-
mended cut-off voltage. Usually, this
is 1.1 volts.

@ Charge battery pack at 10-hour
rate for at least eight hours after using
and again for 8 to 12 hours before
using again.

It should be pointed out that this article
covers pertinent facts about sealed nickel-
cadmium cells only, and that much more
info could be added. As technology im-
proves more facts will become available.
Very recently GE perfected a method
whereby sealed cells could be very rapidly
charged. They have added an auxiliary or
“control” electrode.

Oxygen generated during charging is
electrochemically recombined with the con-
trol electrode material. When the end of
charge is reached the control electrode sig-
nals such and shuts of the charging. By
using the control electrodes a faster recom-
bination of oxygen is possible, thus a faster
charge rate, simpler seals and lighter cases
are features of this type.

Cells with the control electrode cost 25
to 30 percent more than conventional cells.
But increased use because of its rapid
charge capability makes possible less ex-
pensive, and smaller cells. When the market
is developed the price may well drop below
comparable batteries because of the in-
creased production volume.
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and speed thrust « X 1542

OCTURA Precision
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$29.95 pp.

ﬂ omm MODELS
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This all transistorized
transmitter is the fin-
est equipment avail-
able, Gives you all the
power of our tube trans-
mitters with an inexpen-

Husky chrome plated
antenna is permanentiy
mounted to the attrac-
tive compact size
case, yet collapses

to a mere 37,

34.95

2109 SO. WRIGHT STREET

sive battery complement.

: o %’?‘s ! : P
. 045 size Bipe
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type shoulder-wing b
sNappy muneuverubll:fy D
size .049 engines. Wing and top of fuselage built
in one piece for easy accessibility to radio gear.

; 36” wingspan, 260 sq. in. wing area, For .020-

e 049 engines

ty with V-tail for
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NO
MISSED
SIGNALS

WITH
Lilizan -.Slu/n_..
e
HIGH-POWER
ALL TRANSISTORIZED
TRANSMITTERS
We at Citizen-Ship believe that re-
liable contest and multi-flying re-
quire more than the 100 MW out-

put as used by most competitive
R/C units.

We exceed this by approximately
4 times and radiate the same pow-
er as proven adequate and neces-
sary from good design tube trans-

mitters.
TMS
| TRANSMITTER

$" Q.95

Multi Simultaneous

10-Channel for High
Frequency Ileeg Operation

SPX
TRANSMITTER

539.95

Deluxe Single Channel Tone

Send For Free Catalogue Sheets
Citizen-Shi
LLilZen =~ » LF_..
o
RADIO CORPORATION
810 E. 64th Street. Indianapolis, Indiana
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Pocket and Sintered Plate Electrodes: The
pressed- or pocket-plate construction was
used in the fabricaton of nickel-cadmium
cells until about 1946 at which time the
German battery industry began investigat-
ing the sintered-plate type of cell. The early
work showed a radical improvement in
performance over a wide range of temper-
ature with a decrease in unit weight and
volume in terms of energy output. Almost
all sealed cells available today are made
by the sintered piate process. 'he sintered
cells are capable of high discharge and will
withstand continued overcharge with little
degradation to the electrodes thus provid-
ing a long cycle life.

A comparison of the pocket plate con-
struction and the sintered plate construc-
tion will readily show why the sintered
plate electrode is more desirable for appli-
cations with stringent requirements.
Sintering: By definition sintering is the
process by which solid bodies are bonded
by atomic force. In the construction of
sintered plates for nickel-cadmium cells
micro-fine nickel powder is bonded to a
fine mesh wire screen using.heat and pres-
sure. This forms a plaque which is approx-
imately 80 percent porous, thus having an
extremely high surface area. It should be
pointed out that this is the feature desired
because the capacity of the cell will be
directly related to the amount of active
material that is exposed to the electrolyte.
While the plague may appear to be rela-
tively smooth it is actually very porous and
is a maze of hills and valleys, The active
materials are electrochemically deposited
in the pores of the plaque. The principal
ingredient deposited in the pores of the
positive plate is nickelous hydroxide, and
in the negative plate it is cadmium hydrox-
ide. An electric current is passed through
the plaque, in the presence of an elec-
trolyte, to convert the nickel and cadmium
compounds to their final form. Finished
plaques are cut to the desired electrode
configuration.

The depositing of the active materials in

the pores of the plaques is a very impor-
tant operation because this determines the
charging characteristics, the charge reten-
tion, and the capacity on discharge.
Pocket Plates: The pocket plate cells are
constructed with plates which consist of
finely perforated steel pockets locked into
a welded steel frame. The active materials
are pressed into the plate pockets and per-
manently held. In this construction the sur-
face area is much less than sintered plates.
It must be pointed out, too, that the pocket
type batteries have also seen vast improve-
ments in recent years, in many cases high
discharge and re-charge rates are also
tolerable in many makes. The pocket type
also costs less to produce.

The nickel cadmium cell is an econom-
ical, constant-voltage, long-life power sup-
ply when maintained and used properly.
Give it the care it deserves and reap the
rewards.

What Level of Excellence?
(Continued from page 5)

System three (digital) is quad.
System four (combination) is quad.

2. None of the systems using feed-back "
servos are theoretically infinitely variable.
If one does meet this specification com-
pletely it would be the digital.

3. It is doubtful if any system has an
exact repetitive center return to neutral.
The extreme variation in signal strength

from close up to the transmitter to ¥4 mile
away has some effect on the transmitter
information. Receivers are required to
handle up to 200,000 microvolts close up
to as low as 25 microvolts far out and
no AGC (automatic gain control) can
handle this signal variation. (Have you
ever noticed the distortion and cross modu-
lation in an auto set when driving near a
broadcast antenna?) This may be why you
hear about “trimming in the air.” Also
temperature variations, warm-up after turn-
ing on, and battery voltage fluctuation will
alter this neutral.

4. All proportional systems will be more
subject to interference than reeds. It takes
an audio tone of an exact frequency to
close a reed. If a reed is closed momen-
tarily, it will hardly be noticed. If an inter-
fering signal is added to either pulse or dig-
ital, it changes the area of the pulse and
can throw a control completely off. Regard-
ing discriminator, if a stray tone is received
(particularly a continuous one), it will
probably seriously effect the output volt-
age and cause erroneous commands. Those
systems, however, that have continuous
modulation to form the desired signals,
such as the discriminator and the combina-
tion systems, are more likely to reject the
interference than simple pulse or digital.

5. All systems probably will drift with
temperature. Discriminators are most diffi-
cult to stabilize because they depend on
tuned circuits which are temperature sensi-
tive. Pulse systems will drift because of
transistor changes. The digital system is
probably best on drift because it does not
depend on DC amplifiers which change
their gain with temperature.

6. All systems will drift with voltage,
and therefore Nicad packs are indicated.

7. The fact that all modern sets should
have both transmitter and receiver trans-
sistorized needs little further comment.
However, the problems of transistorizing
transmitters for discriminators is greater
than for pulse or digital.

8. It should be fail-safe. This means
that all controls should go to neutral and
the motor to low speed in the event of a
lost transmitter signal. This is easy on pulse
systems by using the rate for the motor.
Use low rate for low motor. Zero rate
gives low motor. On tri-proportional pulse
systems with trimmable motor it is neces-
sary to add holding circuits to hold the
controls in neutral when the engine is trim-
med. This automatically gives fail-safe.

Discriminators automatically return to
neutral with no signal, so no holding cir-
cuit is necessary, except some circuit
should be provided to drive the motor to
low in case of failure.

In the pulse system and combination
system, the width pulse, if lost, will drive
the control surface actuated by it to one
extreme, so a holding circuit should be
added here. This also permits you to turn
on the receiver before the transmitter with-
out this servo going wild.

It is not apparent to the writer how
holding circuits can be added to a digital
system. If signal is lost the servos stay
where they are. It is not fail-safe because
no DC is available to restore the servos to
neutral.

From the foregoing, it is apparent that
the three systems described ‘have advant-
ages and disadvantages. As they say, “You
pays your money and you takes your pick.”

(Editor's Note—A generalized description
of the Citizen-Ship multi-proportional sys-
tem appears in The Monitor, page 1).
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24 HOUR ASSEMBLY!

TAKE A GOOD
LOOK AT

o g

. Versatile! New Type Kit!

4 [se the “JENNY” Assemble the “Jenny™
& for . . Like a plastic model
: e from completely fin-
gt ished parts, even the

COMPLETE KIT
only $14.95

CoMPLETE CONTROLS!
Rudder, Elevator,
Ailerons and Engine.
Wing Span; 57"
Wing Area: 620 sq. in.
Weght.: 5 lbs,

i ' :

- ACROBATI“?S‘ plywood fuselage! Kit

.19 to .45 Q CONTESTS! has many unusual fea-
Engines COMBAT! tures plus all the bits

i
- and considerable FUN! and pieces required.

_aJ 2 or 3 wheel |
: ﬁ" SEND FOR COMPLETE DETAILS!

SINGLE TO MULTI CHANNEL RADIOS! landing gear!

deBOLT MODEL ENG.

L

CO.

3833 HARLEM RD.
N.Y., U S A,

BUFFALO 15,

Racing Hydroplane
(Continued from page 15)

used the new X70 plastic prop while the
winner of the Ya-mile oval was swinging
a #9 aluminum prop. Boats weighed 1134
and 12 lbs. ready-to-run with cowling.
Cowling weight, as a rule, is about 1 Ib.

“A few pointers on getting the best per-
formance out of the White Heat V and
O&R Compact engine. First, remove the
air filter as it is not needed in a boat in-
stallation. Second, adjust the ignition points
to .020 and, while you have the blower
housing off, remove the governor vane
and shaft (voids warranty). Reinstall blow-
er housing. Cut or file a slot in the hex
head of the needle valve that will allow a
micrometer adjustment with a screw driver.
The slot will also give an index point. Take
cover off fuel regulator and remove the
disk, bent arm, the small roller, the spring
and the ball check. Filter screen should be
cleaned and left in place. Replace diaphram
and cover making sure it seats properly.
Install a gas line filter in the line leading
from the tank to the fuel regulator housing.
Use a klunk tank located so the top of
the tank is on or below the level of the
carburetor. Be sure boat sets on stand
with tank below carburetor otherwise gas
will run into carburetor and flood engine.
Check spark plug gap for .030-.025 gap. Do
not over rev engine when starting or allow
it to wind up without a load. For those
running multi-channel receivers with re-
lays, a shorting wire from the ignition
points to a relay to ground gives a sure
shut-off or panic button. Be sure to short
out the points, not open the line.

“The fin on the hull should have its
n:niling edge in line with former #8 to
give best turning radius. Strut should not be
allowed to swing more than 15 degrees on
either side of-center. A slight amount of
right rudder will have to be adjusted in, to
allow boat to run straight in neutral
servo position. Steering servo should be
self neutralizing. Due to the propeller
rotation and torque the strut has a tendency
to swing to the left and at full throttle this
force can over-ride weak servo batteries
and allow the boat to either veer off to
the left or, in some extreme cases, lock
into a tight left turn. Be certain servo
batteries are up to voltage. Some modelers
wire their steering servos to take 414 volts
for right turn, 3 for left. Throttle servo
should be wired to be trimmable from low
to mid-position, self neutralizing from high
to mid-position. This involves disconnect-
ing either the yellow or brown wire on a
Duramite servo. With this arrangement the
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throttle will hold any set position up to
mid-point. The mid-point position will
usually keep the boat planing, but at a
speed able to make tight right-hand turns.
The high position is possible only when
the high button is held on the transmitter.
If you were to lose contact, or have the
boat run out of range, it would automatic-
ally slow to just planing speed. No need to
worry about hitting the proper turning
speed, just release the key. :
“Lubricate the strut universal and prop
shaft before and after each run with par-
ticular emphasis on forcing the water out
of the strut bearing and ball thrust. Propel-
ler leading edge, whether aluminum, brass
or plastic, should have no nicks or burrs
as this drastically affects the efficiency of
the prop. Leading edge of fin and strut

should be filed sharp and polished. Make
absolutely certain screws holding mount in
hull, motor in mount, fin in hull and strut
on hull are tight and that a safety wire is
through strut pivot pin. Hull buttom, at
step and at stern, should be sanded smooth
and waxed with at least two coats.

“Engine cannot be adjusted with the
boat being held because this puts too much
load on the prop. Adjust carburetor rich
and test run boat. If it appears to be run-
ning rich bring boat back and, using notch
on needle valve for reference. lean out
slightly. Release and check again. Engine,
when properly adjusted, will not have a
sound like a glow engine but will have
a deeper sound. Without the ball check in
the fuel regulator, the setting will lean out
as the fuel level in the tank drops.”

.

channel installation that drops into a Taurus we've been

flying this season!

(1) R.G.A. Servo Solver Transmite Tray, a printed circuit
epoxy board that accommodates 4 Bonner Transmites for

rudder, elevator, trim, and engine. $7.95

* Chart-Charge Model 200 battery charger will charge from 1
'S to 10 cells in series up to a mawimum rate of 250 ma
Simply select desired charge rate and read carrect painter
setting beneath number of cells to be charged. No meter re-
quirea! $9.95

s o BLE
S
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Nickel Cadmium Button Cells—Why Pay more?

tA) 500 mah sintered plate cell with solder tabs, $2.19 ea,
(B) 450 mah cell with sclder tabs, $1.47 ea,
(Cy 225 mah cell with solder tabs, 85¢ ea,

(2) R.G.A. Overdrive board mounted within elevator Trans-
mite gives increased “up’ necessary for spins, etc. $2.25

(3) R.G.A. Switcher board mounted within engine Transmite
allows overdrive to operate, but only in "low" engine posi-
tion $2.25

(4) Skyline Elevator Trim & Brake Bar $1.00

(5) WW5500 nickel cadmium battery pack supplies both re-

Are you on our mailing list to

receive “Quick Blips'? Just send

us your name — it's free! Qur lat-

est Equipment Listing, 24 pages, is
yours for a thin dime to cover
: mailing costs.

ceiver and servo power, Consists of five 500 mah sintered

button cells welded into an integral unit. All cells are
tapped; entire unit is sleeved with tough vinyl. You can't

buy a better pack! $12.95

(6) Cannon 15 pin connector handles receiver power plus
up to 12 channel reeds—permits the same receiver to be

used in several installations! $4.00
(7) 4PST Slide Switch $0.65

dept. G/L 3
D Put me on malling list for World Wide R/C Quick Blips,
Send latest WW Equipment Listing—enclosed is 10¢.
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T A PR T H Ooned TH ) T Ue A E

(8) Orbit 6 pin connector for aileron servo $1.50 ea, Pkg.

of 5 $6.95 City

RADIO CONTROL

9810 Wyoming Avenue
Detroit, Michigan 48204

31



A IRBORNE
: CONTROL

LABORATORIES

FROM THE LAB . . ...

Vibration, next to operator error, is probably
the major cause of R/C equipment failure. Elec-
tronic components are generally quite rugged,
but continual stresses due to vibration can cause
fatigue and eventual failure. With the popular
“gold brick' design used by ACL and others
it is somewhat more difficult to isolate the en-
gine wvibrations from the control equipment.
However, we feel that we have devised an
extremely simple yet highly effective mounting
scheme that eliminates vibration without loss of
rigidity along with servo thrust line. For details
send a stamped self-addressed envelope and
we'll gladly provide a sketch of the method.

In the ‘64 American Modeler Annual there is a
fine article on CAR (Coupled Aileron & Rudder)
that is well worth reading. The point; and it's
worth emphasis here, is the ease with which
CAR can be accomplished and the fine flying
which results. This is important to the sports
flier with an eye on equipment cost and per-
formance. The article shows several methods to
achieve CAR. Again, if you're interested in the
method we use, drop us a note and we'll gladly
send you the details.

The ACL MARK 1l is undergoing some revisions
for ‘64. Complete details can be had on request,
but here are the essentials. First, servo speed
has been increased (without decreasing torque)
to the point where we feel we have both ade-
quate torque and speed. Servo speed will cer-
tainly be a topic of much discussion among
proportional fliers in the future and we feel that
the ACL servo will be one of the standards.

We're of the “high power school” for transmit-
ters and have been working on a transistorized
transmitter with real success. The engineering
model is radiating within 10% of the power of
our present tube type which has 2.5 watts into
the final. We don’t plan to use a special anten-
na; radiated power will come from input power.
This avoids the problems of handling and tuning
that goes with some of the special antennas.

Another item worth note is the Mark Il B. This
optional version of the Mark Il allows separate
mounting of the receiver and provides greater
mounting ease and flexibility. One of the things
we hope fo do with this development is market
a single channel receiver and transmitter to
drive an escapement or pulse servo, that can
later be converted to the Mark Il B. This ap-
proach should allow a reasonable investment for
the beginner without the expense of equipment
obsolescence when expansion is desired, If this
sounds like something you have been looking
for, drop us a note. If there is enough early
interest, we'll speed up the development.

One last item, We're moving. Our manufactur-
ing and service facilities will be located in
Endicott, N. Y. and our business office in Pough-
keepsie, M. Y. This expansion will allow im-
proved delivery and service and at the same time
allow more attention to future development.

For our 11 page brochure on the ACL Mark II
please enclose $.25 to cover handling and mail-
ing costs.

Airborne Control Laboratories
Box 1493, Poughkeepsie, New York
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The Monitor

(Continued from page 2)

landing. There is little difference between
such an airplane and any popular free
filight with remote control added. R/C
soaring gliders (see page 3) already point
in this direction. We leave it all to the

pundits—but do suggest they consider how
to keep peace in the radio family.

At a Kansas Nationals Chet Lanzo—the
same who had the giant prewar RC at a
recent Nats, and who controlled an indoor
model by a nichrome wire which bent from
the radiation of a 100-watt transmitter—
put a receiver in his glider. The first two
flights provided laughs for everybody but
the third produced more protests than had
ever been received before in a free flicht
event. So it has been done. And we have
radio in control-line now . . . And walkie-
talkies for chasing.

If we obtain more frequencies through
the efforts of the FCC-AMA committee,
perhaps one or more (including what we
have now) might be allotted to miscellane-
ous model flying at major meets. (We'll
take that back if you insist!) for U/C ra-
dio hardly seems essential in competition.
Does it appear practical for active free-
flight events?
® Duties of a new AMA Nationals Advi-
sory Committee, headed up by Walt
Schroder, editor of Model Airplane News,
are to study, analyze, and suggest ways in
which the RC event at the big meet can
be improved from the contestant’s stand-
point. Since the Lopshire article “Radio
Uncontrolled Nationals™ appeared in MAN,
it is to be expected that this committee will
make effective suggestions., A good sign
was the organization of an Advisory Board,
to assist in making the final report, of such

‘top competition men as Dale Root, Doc

Clark, Ed Kazmirski, Harold deBolt, James
Kirkland and Maynard Hill. The wide
geographic distribution of the advisory
members should insure a representative
cross section of findings. Some worthwhile
recommendations already have been re-
g@ivcd by the committee from well known
iers.

The Advisory Committee consists of
Howard Bonner, John Maloney, Carl Gold-
berg, Paul Runge, Ed Manulkin, Al Lewis,
Bob Dunhan and your editor.
® The pic of Frank Schwartz, page 2,
calls for comment on the Citizen-shi
award program, now several years old, If
you win—we assume this includes any who
receive a place trophy—using Citizen-ship
equipment, you simply notify the firm who
will give you a merchandise certificate re-
deemable at your dealer for additional
Citizen-ship equipment.

Frank, a GL regular, has been building
for nine years. Hes in the lady's dress
business—one of the most exclusive wom-
en’'s specialty shops in the country, we hear
—for 16 years, is 38 years old and has
two children. He is an advanced class
radio amateur—W4KFK since 1946. Frank
helped develop the transistorized circuitry
for the Citizen-ship servo. His Taurus is
equipped with a ZR-10 receiver, Transmites
and Veco 45. Transmitter is a TMS.
® More than 1000 people are expected to
attend the 10th Annual Toledo Conference,
February 29—March 1, to be held in the
Champion Spark Plug Co. hangar at the
Toledo airport. Program includes model
competition for boats and planes, awards,
speeches by experts, a Saturday night auc-
tion, door prizes and, possibly, flving dem-
onstrations. For details write Box 2864,
Station B, Toledo, Ohio.
® The pictures of the Czech models, sent
by Borivoj Trmac, indicate that the aero-
modellers club of Tisnov is proficient in
single-channel art. Structure is functional,
neat. Trmac's job has a unique four-wheel
gear, with both nose and tail wheel. If any-
one is in a corresponding mood, Borivoj
Trmac resides at Tisnov RA 242, Czecho-
slovakia.

Correspondents also sought by Bjarne
Aasbo, Drammensveen 316, Lysaker, Nor-
way. He has been an air traffic controller
since 1945, holds a private pilot’s license,
is 41 and has two boys. In Oslo the 15-
man club reads GL with interest. Their Mr.
Stephansen placed 12th in the World
Championships in 1963. Mr. Aasbo has
built a Charger, Tri-Pacer, and has a
Bergfalke glider under way.

Grid Leaks at Play

(Continued from page 1)

as does the ranks of advertisers. With the
November-December issue we saw an in-
crease to 32 pages, and by actual word
count we believe we had a greater cover-
age from an editorial standpoint than any
comparable magazine. This tempo we pro-
pose to continue during 1964. Were ali
pledged to bring you the best of the tech-
nical aspects.

One little bit, perhaps unimportant, but
if you will look at the cover of your cur-
rent issue you will see in the L, the letter
R with a circle. This means that Grid Leaks
—R/C Data Service now is a registered
trademark with the U.S. Patent Office. This
does have a deeper and more valid mean-
ing than a copyright, and we are proud of
it.

@ Corrections!
Try as we might, we seem to have errors

still creep in,
-

The decimal points on the Klebanoff arti-
cle in the November-December GL were
omitted. On the condensers list as 15, 2
and 33 mfd, be sure to put a decimal point
in front and you'll be O.K.

On the Form 505, question 13 should be
marked NO if this is the case. In most in-
stances it will be. Question 16 should also be
NO, not YES. This one could be embar-
rassing if filled out as shown.

Sorry!

® We've been previewing circuitry for
some of the newer devices that will be pub-
lished in GriD LEAKS during 1964, and we
think we can safely guarantee you some of
the most exciting radio control electronic
reading that you have seen in a long time.
There will be what we consider to be some
very important break-throughs to be an-
nounced on several fronts, and by several
designers. Watch for them. As Al Jolson
used to say, “You ain’t seen nothin’ yet!”

Yours sincerely,
Paul F. Runge, Publisher

COMING--IN GRID LEAKS!
A MISSILE FIRING R/C SUBMARINE!

GRID LEAKS ® Januvary-February 1964
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TRANSMITTER
KIT

$4995

ASSEMBLED $59.95

RECEIVER
KIT

399

ASSEMBLED $49.95

Complete Proportional
System, Prewired,
Ready for Flight with
all Batteries and Chargers:

6 Meter Model

$548.00

Super-het Model

$571.00

*Please order all "'404" equipment direct from factory.

SINGLE CHANNEL PROPORTIONAL

DUAL OUTPUT FOR CLOSED LOOP SERVO AND ESCAPEMENT

Sampey'’s latest contribution to your model-
ing pleasure is the all new “Starlite 200
Proportional Equipment.

For you who have yearned to fly true proportional . . .
you who have sought a reasonably priced system that
will deliver truly high quality, professional perform-
ance . . . the “Starlite 200" is the answer.

The “Starlite 200" receiver is a new design concept.
New epoxy silicon transistors are used fo provide ex-
treme super-regen narrow band operation and wide
operating temperatures. Frequency covering with this
receiver (with proper RF coil) is 26MC to 150MC. The
receiver uses 6 transistors plus the DDM-1 which per-
mits many features not found in other single channel
receivers.

Modelers who want a big boost in transmitter power
will find everything they need in the “Starlite 200"
transmitter. This high quality, power-packed performer
is a completely transistorized proportional unit. Single
control handle operation with push button motor control,

An exclusive development by Sampey is the DDM-]
(demodulation discriminator module) which is used in
the “Starlite 200" receiver.

DDM-1 Discriminator
ACTUAL SITE

e

S

The Sampey model §-75 serve is
a real gem when used with the
“Starlite 200" equipment. Smooth

in performance and lightweight for i
that small model. a%d
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e all #ce R/E franchised dealers
and betier hobby shops everywhere
stock the “STARLITE 200"

'Sampey & ( ompany

1607 FORSYTHE RD.

ORLANDO, FLORIDA




INTERNATIONAL

OW'S THE TyME! -

. Operating volt 2—2,4 volts
Rudder force  5,5—6,9 oz. in.
This is one of the finest multi-
ﬂa&'!nre} F?ei':os,t available itc tﬁe

ode eld, It .was primarily
ONLY $15.95 meant for the operation of rud-
der, elevator and aileron control by means of 2
channel operation,

However, it is as equally dependable on single chan-
nel proportional, Built in Slip Clutch. Spring Center

ynr
BELLAMATIC II| " WIPE 1M.P.ELMIC COMMANDER
Dimensions THeX 11/ 0 X 1% 0" WE WRIOHT 2T O,
\ At last here 1s a com-
Weight 17/1s ozZ. pound escapement, light

CHE CK
QUALITY

engugh and small enough
to install in 1A and 24
models — yet powerful
enough to power larger
models. Has quick Blip
Motor Control Contacts,
Counter Balanced Gover-
nor and Nylon Pawls. Will
operate on 4", ¥ or
14" rubber, No linkage to
solder.

SERVOautoMATIC

Dimensions:  2%/ps X a4 x 145/5:”
Weight: 155 ozs.
Operating volt 24 velts

Control fores 27,75 oz. in.

This is a non-neutralizing multi-purpose 2 channel
actuator. For the operation of engine speed con-
trol, flaps, spoilers, trim, wheel brakes, marine
rudders, etc.” Built in Slip Clutch. Contact-Less.
ONLY $16.95

UNIMATIC

Dimensions: 2-59/64” x 1-25/32" x
17/64"

1-17/
Weight: 1-15/64 ozs.
Stroke: 2 x 15/64
Voltage: 2.4V.

The Unimatic is a single channel motor driven
servo, It comes with 3 P.C. Discs, #1—Rudder and
Quick Blip Motor, #2—Sequence Action or Motor

Control, #3—Cascaded for Engine and Rudder.
Rugged Construction. Instant Action. Low Drain.
ONLY $9.95

1.M.P. ELMIC CORPORAL

Ideal . . . Push Pull
Motor Control

This is an item that has been in great demand by
the R/C model airplane builder, a dependable
motor control escapement. Here is a push pull unit

only 134" wide, weighs only 19 grs., has nylon
pawls, adj. linkage, will opetare ong}{." rubber and
from 114V, to 6V.

ONLY $8.95

Here are just a few of the many other guality
items stocked by International.
GRAUPNER-GRUNDIG R/C
GRAUPNER AIRPLANE KITS
MIGHTY MIDGET MOTOR AND PARTS
. ACADA TIMERS
SPEEDMASTER
ALTIMASTER
RIP MAX OBM SERVO

Be sure to send for Complete Catalog.
It's International For Quality
VAILABLE: LATEST UPNER R/C Al

A

- Grid Leaks

Box z01
Higginsville, Missouri

T0

KINEMATIC

Hére is a unit that is like putting multi-channel
in your boat or car. It gives you right and left
rudder, motor control forward, stop, and reverse
and additional contacts. Rugged construction.

INTERNATIONAL MODEL PRODUCTS

ONLY $9.85

I.M.P. ELMIC “SIDEWINDER"
Now You Can Have Your
Winder Right in The Model!

NYLON BODY

EASY MOUNTING
FITS ANY MODEL

2 WAY RATCHET
WEIGHT 1/6 OZ.
SIZE 1%4” x 1" x %"

ONLY $1.00

IPMENT—SEND FOR COM
33 UNION SQUARE
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