Wawowmmm FOUR CR. REGRIVER

ASSEMBLY INSTRUCTIONS (REVISION "D”) revised nec.'s3

The Vanguard receiver was designed specifically for
sport or competition flying on the 72-75 MHZ R/C frequency
band. It's small, lightweight, casy to build and maintain
and will work quite well with any good quality 72 MHZ
transmitter as long as the first four channels transmitted .
are the ones you want to use.

Servos: The Vanguard will work with most positive pulse
3-wire servos of your choice.

Battery Pack: Again this is up to you and your require-
ments. For 1/2A flying a 225mah or 100mah (fast charge)
pack is suggested for weight reasons. For standard models
500ma pack is preferred.

Connectors: The receiver presented here is shown with a
M'con connector block or Deans block available from Royal
Electronics and for all practical purposes, is your best
bet to minimize connector wiring. However, you may wish
to use another connector to match your present system.

Electronically, the Vanguard is a superhetrodyne of
very simple design. It exhibits good sensitivity, low
noise, and maintains good stability. It's small size is
accomplished by using a FET mixer, a very simple decoder
and an efficient use of a printed circuit board space.
The low component count also increases reliability and
saves time when searching for any problem area.
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Referring to the receiver block diagram, the RF front
end coil is tapped for 72 and 75 MHZ to better match the
antenna impedance. No secondary winding is required to
feed the FET because of it's high input impedence as is
normally found in receivers which use transistor mixers.

The FET provides better mixing efficiency, a wider
dynamic range, less mixing distortion and a lower noise
input than most transistors. The secondary of the
oscillator coil supplies the injection voltage to the
drain of the FET. The source of the FET is connected to
the first IF transformer in the same manner as a con-
ventional transistor stage. The local oscillator is a
Pierce oscillator which operates at the desired freq-
uency 455KC below orabove the incoming transmitted freq-
uency.

he I.F. amplifiers are standard and straight for-
way The detector transistor operated as a class B
detn  .or and also supplies AGCto the I.F. amplifiers.

The detected signal is passed through a high level clipper
circuit to the audio amplifier transistor. This clipper
circuit greatly reduces interference from unwanted signals.

The audio amplifier transistor shapes the signal
into a negative going square wave to clock the shift re-
gistor integrated circuit decoder. Reset or sync of the
decoder is achieved by way of a very simple circuit con-
sisting of one diode and one capacitor. Reset occurs
approximately 6 milliseconds after the last pulse in the
transmitter train is received. Ouput at the decoder is
a positive going square wave shich is fed to the servos.

Now then, if you haven't built an electronics kit
or project before, use your own judgement as tu whether
you should try this one or not. Remember it's very small and
tight. I have attempted to write the assembly instructions
as simple and complete as possible . Do what I tell you, as
the saying goes, and you should have little trouble .

When you've got everything required to build the re-
ceiver, organize your work area. No metal tables, PLLIASE.
spread a light colored towel directly in front of you and
group the components near the top. Transistors together,
resistors together, etc. This keeps everything in order.
No parts lost on the floor. The 74C95 is supplied on pro-
tective conductive foam, leave it there until ready to in-
stall it in the P.C. board. DO NOT use this foam when
installing your receiver in the case.

Tools needed:

Small Dikes

Soldering iron with a 1/16 in. dia. tip or smaller.
Needle nose pliers.

Pin Vise with #60 drill.

Cleaning fulid, such as 1,1,1-Tricholorethane.
Small brush.

Wire strippers.

R = R N N S

If a change note is attached make changes in the instruct-
ion book.

Construction Notes:

A( ) Check parts supplied against the parts list.

B.( ) Locate the P.C. Board and test fit it into the
case. It should drop in with its edges just
touching the inside walls. If not, carefully
sand the Epoxy board edges down to the Clad un-
til it does fit.

c.( ) Now check the board to be sure all the holes have
been drilled. 1If not, use a #69 drill hit to
complete the board. The holes for ihe I.F. can
Case pins should be #55.

D.( ) Find the three I.F. cans. These look like little
chrome cubes with colored slugs in one end. You
should have one each: yellow, white, and black.
Refer to figure 2 and snip one lead from each can.
BE CAREFUL. Snip only the lead indicated.

E.( ) Refer to the component overlay. Figure 6. Test
fit the I.F. cans in their respecitve locations.
They should go down completely onto the board,

If neede, carefully enlarge any of the holes to
accomplish this. Remove the cans and set aside.
DO NOT solder them in place at this time.
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F.( ) Locate the crystal. Identify the solder seal.

When installing the crystal DO NOT SOLDER THE

GROUND LEAD TO THE CRYSTAL SEAL. If you do
it will be a $7.50 mistake.
Not all crystalls have solder seals,

Q—— Solder Here
- <] -—

As you proceed with the assembly of the board it's
important to remember to use only 60/40 resin core solder
of #21 gauge or smaller diameter. You do not need more so-
lder than just enough to encircle the lead where it pro-
jects through the hole. Excess solder is also one ~ Vv
way to form a solder "bridge''. This is where the s_ .r
flows from one circuit land to another causing an electri-
cal short. If this does happen use solder wick or a de-
soldering bulb to remove it. As a last resort, carve it
out with an X-acto knife.

When soldering, touch the iron to one side of the com-

all Resistors for this receiver are 1/4W 10%.

GroundLead ponent lead and the circuit land at the same time. Quickly
Figure 1 touch the solder to the other side of the lead and when the
solder has flowed around the lead, pull the solder away
and slide the iron tip up the component lead and away. The
total time for this operation should NEVER take more than
three or four seconds. If the time to make a bright and
Ref No. Quant. Description Part No. *Price Ref No, Quant, Description Part No, *Price
Resistors Transistors, Diodes
R1,5,11 3 15K(brn,gr.ore) 0045 $ .12 ni,3,4 3 PS-3563 Motorola 0464 1,00
r8,15,21 3 100K(brn, k,yel) 0055 .12 02 1 2N5457 FET Motorola 0453 1.50
r10 1 1K (brn,blk,red) 0031 .12 n5,6 2 M400,2N4124,2n3904 ,2N5088 .75
R9 1 18K (brn,gray,org) 0046 .12 a7 1 2N5088 or selected M400 0999
R12,24,19 3 22K(red,red,ors) 0047 .12
R13 1 5.6K(grn,blu,red,) 0040 .12 D1,2 2 1N4148 diode 0405 +50
R16 1 3.9K(org,wht,red) 0038 12 D3 1 IN34(large glass with band) 0401 .50
R17 1 4,7k (Yel,purp,red) 0039 W12 Icl 1 74C95 National 0645 2,50
R18 1 180 ohm(brn,gray,brn) 0137 12
R20 1 27K (red,purp,org.) 0048 .12 Ref No, Quant, Description Part No. *Price
' » Coils, Transformers
capacitors T1 1 IF Can, Yellow 0897 1,80
cl 1 .047 to ,1luf-,047(473) «85 T2 1 IF Can, White 0898 1.80
Mon, .1 (104) .90 T3 1 IF Can, Black 0899 1,80
c2 1 .001 to .luf—.OOI(ln or 102) Disc .50 Hardware
.047(473) Mon, .85 2" pe. 1 #26 GaugeRed Wire
.1(104) Mon. .90 36" pc. 1 #26 Wnite Wire
c5 1 J47uf Tant, (. 47K or R47) .95 6" pc 1 ea color-#26 G. Wire(red,blk,
c7 1 4,7uf to 6.8uf-4,7(4.7K or 4R7) .95 brn, wht,org, & yel,) ~
6.8(6.8K or 6R8) .95 1 5/16" dia, Grommet
8 1 e bte— (FIZot184) . T 60T T3 "pe, 1 small teflon tubing
€9,13,17 3 33uf ,black R.L. 1.20 1 Vang. PC Board 0647 2,50
c10,11 2 .047uf Disc(,047 or 473) 1049 .50 1 Receiver Case 5369 2,50
cl2 1 1.5uf tant. (1.5K or 1RS) 1135 .95 1 Foam Packing
Cl4 1 .001uf Disc (ln or 102) 1034 .50 1/6" pe, 1 1/8" Dia. Heat Shrink
c15 1 .001uf Mylar(132M100) .75 1% " pc. 1 3/64" Dia, Heat Shrink
Cclé 1 .22yf tant(R22 or ,22K) A,L, OR R.L. .95
cl8 1 100pf disc 1027 .50
* These prices are for reference,
1f you order a spare part include
$3,00 for postage and handling.
Parts Used for 72/75mhz Receiver: Parts Used for 53mhz Receiver:
R2 1 27K Resistor Q00055 12 .
R3 1 270 Ohm Resistor 000019 12 R2 1 27K Resistor 000055 .12
R4 1 390 Ohm Resistor 000029 12 R3 1 270 ohm Resistor 000019 .12
R6, 7 2 82 Ohm Resistor nnoo18 12 R4 1 680 ohm Resistor 000028 .12
3 1 22pf Disc. Capacitor 001013 .50 R6, 7 2 82 ohm Resistor 000018 12
c4, 6 2 15pf Disc. Capacitor 001919 .50 c3 1 33PF Disc. Capacitor 001018 .50
L3 1 1} -4% Plastic Coil W/Core 005377 1.35 c4,6 2 22PF Disc. Capacitor 001013 ,;a\
L1 1 Ferrite Coil, 72 Rx L1 nnnoon2 1.30 L3 1 3%T - 44T Plastic Coil W/core 1
1 Receiver Crystal S5th OT 1 Receiver crystal -
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complete solder joints takes any longer than this, either
the soldering iron is inefficient and cold or the component
17~ is filmed or dirty. Improper type of solder could

a be the culprit. It is always a good idea to wipe the
component leads clean before inserting the part into the
board. Once the component lead has been run through the
P.C. Board, bend the lead over next to the Clad, clip the
lead 1/32" to 1/64" from the bend. Use a good set of dikes
or even a sharp fingernail clipper.

WHEN TO SOLDER AND WHEN NOT

When a component is installed, only solder the leads
whose solder joint will not éncompass another component
lead. If two or more leads are going to end up in the
same solder joint wait till all leads are installed before
making that solder joint.

P.0. BAORD ASSEMBLY
Note: Assemble the components in the following order ONLY.

1.( ) Use an X-ACTO knife to scrape the coil form, L3,
clean. Locate color dot and figure out proper
orientation. Apply a small amount of "Super Glue"
to bottom of coil, install coil and hold in place
until glue sets.

Figure 2

Z—CLIP THIS LEAD
ALL THREE CANS

2.( ) Install the yellow I.F. can in place.
NOTE: Do not solder the can lug which will share a
hole with a white I.F. can lug.
3.( ) Install the white I.F. can into place. Remember
to also solder the yellow I.F. can case lug not
done in step 2.
4.( ) Install the black I.F. can.
S.( ) Install Q2, 2N5457 FET, orient it according to the
overlay. Bend lead Fig 4A.
) Install C6 Disc. capacitor 15pf-72MIZ; 22PF -53MHZ.
7.( ) Install R5, 15K resistor (Brown, Green, Orange).
) Install C5, .47 Tant. Capacitor, Red end up.
(R47 or .47 or 474).

9.( ) Install Q3 MPS3563 Transistor.Form lead, Fig. 4B

10.( ) Install R6, 82 Chm (Grey, Red, Black).

11.( ) Install Q4, MPS3563 transistor. Note your proper
orientation. Form leads, Figure 4B.

12.¢( ) Install R7, 82 Ghm (Grey, Red, Black).

13.( ) Install C8 capacitor .1MF Disc.(1z).

14.( ) Install Q5, M400 or 2N4124 transistor noting proper
orientation. Form leads, Fig. 2B.

15.( ) Install IN4148 diode. Note the band position, D1.

16.( ) Install R10, 1K resistor (Brown, Black, Red).

17.( )} Install R8, 100K resistor (Brown, Black, Yellow).

18.( ) Install C7, 4.7UF Tant. Capacitor. Red end down.

(4.7K or 4R7).

Figure 4

'Aﬂ_

19.( ) Install C10, .047,.05 or .056

20.( ) Install Cl11, .047,.05 or .056

21. } Install C9, 33UF Elect. Plus (+) lead is longer.

22.( ) Install #26 Red jumper 1" long in hole next to
black I.F.

23.¢( ) Install R4, 390 Ohm resistor (Orange, White, Brown)
for 72MHZ; 680 Ohm (Blue, Grey, Brown) for 53MHZ.

24 . ( ) Install Q6, M400 or 2N4124 transistor noting proper
orientation. Form leads, Fig. 4C.

25.( ) Install R9, 18K resistor (Brown, Grey, Orange).

26.( ) Install R11, 15K resistor (Brown, Green, Orange).

27.( ) Install D2, IN4148 diode. Band end up.

28.( ) Install 100PF Disc.

29.( ) Install R12, 22K resistor (Red, Red, Orange).

30.( ) Install R13, 5.6K resistor (Green, Blue, Red).

31.( ) Install R16, 3.9K resistor (Orange, White, Red).

32.( ) Install R14, 22K resistor (Red, Red, Orange).

33.( ) Install C12, 1.5uf Tant. Cap. Red end down.

34.( ) Install Cl14, .00luf Disc. Cap. (In)

35.¢( ) Install R15 100K (Brown, Black, Yellow)

36.( ) Install Q7, M400 or 2N4124 2N5033 transistor.
Figure 4C.

37.( ) InstallR17, 4.7K resistor in place. (Yeliow,
Purple, Red, Silver).

38.( ) Install and solder D3, IN34 diode with the
banded end up.

38a( ) Install R18, 180 ohm resistor (Brown, Grey, Brown).

39.( ) Install C17, 33uf Elect. Cap. Note plus lead is
the longer lead.

40, ( ) Install L1 ferrite coil. Note Postion of color dot
See Fig, 6, )

41.( ) Solder a short length of resistor remmnant to the
end of the crystal case OPPOSITE THE END WITH THE
SOLDER SEAL ON IT. The wire should be placed near
the top of the case. Be sure the wire is long
enough so that it will go thru the hole noted in the
P.C. board. Then solder the crystal and case lead
into position. Also be sure the crystal is placed
as near to the P.C. board as possible. See figure
1 and 6.

42.( ) Install C2 .001 or ,047 or ,luf,

43.( ) Install R1, 15K (Brown, Green, Orange).

44.( ) Install R3, 270 ohm resistor (Red, Violet, Brown).

45.( ) Install C3, 22pf Disc. - 72MHZ; 33pf Disc - S3MHZ.

46.( ) Install Cl .047 or .luf. Leave the leads long enough
80 the cap can lay flat on top of L1/L2, Use teflon
sleeve on its leads.

47.( ) Install C4, 15pf Cap - 72MHZ; 22pf - 53MHZ.

48.( )} Install Ql1, MPS3563 transistor noting proper orien-
tation. Form leads per figure 4C.

49.( ) Install R2, 27K resistor (Red, Violet, Orange).
Put some teflon tubing on the lead adjacent to the
crystal to prevent a possible short.

50.( ) Install C17, 33uf Capacitor. Note plus lead is
longer.

51.¢( ) Install R21, 100K resistor (Brown, Black, Yellow).

52.( ) Imstall R20, 27K resistor (Red, Purple, Orange).

53.( ) Install C15 ,001 Mylar(102M100),.

54.( ) Install C16 ,22uf Tant, Cap with red end up or

. beveled end up if black cap is supplied.

55.( ) Install R19, 22K resistor (Red, Red, Orange) .

56.( ) Trim red jumper to correct length and solder free
end in J1. Keep jumper as short as possible.

57.( ) Observing the indexing mark on top of the IC, snip
off pins 2, 3, 5, 8 and 14. Be careful. See
figure 3. This done, install and solder the IC.

7 I
AN N -

® CLIP PINS'
C - 2,3,5,8,14

g JUUUU,

Figure 3
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58.( ) Find the 36" white antenna wire. Strip off 1/8" L Yellow
of insulation from one end, twist the fine wire =Oronge___, Red
strands tightly together and pre-tin this end with = Red/White._ Deans Block
a small amount of solder. Flip the receiver over Brown—e——p Black
so that the circuit side is up and solder the NoCon..___ g
antenna wire to the circuit land as shown in the -
illustration. This is also noted by the small Note: using a block connector is better electric- Figure 5
black "I'" circle on the component overlay. Now ally_because the servo power does not enter the
pass the other end of the antenna wire through receiver board. We stock M'con and Deans blocks.
the hole drilled next to the yellow I.F. can. If Yellow.
the hole isn't quite large enough, use the sharp ~_Orange Black
end of an X-acto blade to correct this by rotating —_ Red/White M’con Block
the blade in the hole. Do not make the hole any | — Brown Red

larger than is necessary. Pull the wire snug.
Above step is for 72-75mhz. See page 5 & 8 for 53MHZ.

N.C.— —N.C. N.C—

.C.

wide space ——prn— L ‘g_——bT——mde space ————————pJp | : lkvude space
N.C.— —N.C. whie = 2RT
org— —org red—| red

4PDT I
CHARGER SWITCH 77724 | | s T PSS AIRBORNE

BATTERY PACK

- N.C.
:.—bRN — N, C, WIDE
1o~ RED/W. | SEESSPACE EXTENSION CABLE
8- ORG = oy /—
—YEL = —KED

'e
| @f—

:3—8L3E AILERON

1@9—WHT

'@~ BRN ~

RECEIVER

—SIGNAL
THROTTLE =~ WIDE SPACE
=BLK
—WHT ¥
RED

RUDDER

i *ghk——= M'CON WIRING SYSTEM
WIDE SPACE RED—

% NOT USED ON 3 WIRE SYSTEM

59.( ) Shorten pins on M'con block to 1/8" if necessary. 62.( ) Slide the 5/16" grommet over the cable.
60.( ) You should have one each: red, black, orange, yel- 63.( ) Stretch the cable out straight and clip all the
low, brown and red/white. Strip off 1/8" of in- wire per figure 7.
sulation from each end of all 6 wires. Looking at 64.( ) Solder the red wire to hole #3, the yellow wire to
figure 5, solder one end of each wire to the m'con hole #2, the orange wire to hole #4, the red/white
block connector as shown. Slide 3/64" dia. 1/4" wire to hole #5, the brown wire to hole #6, and the
long piece of heat shrink tubing down each wire black wire to hole #7. You may wish to re-twist the
over the connection made at the connector block. wire bundle at this point so that the wires look
Being sure the tubing doesn't move, procede to neat.
shrink the tubing by holding them about 1/8" from 65.( ) Observe the unfilled holes in the P.C. Board. If
the heat gun on soldering iron tip. Shrink them they are correct then cover them with solder.
slowly and uniformly. Avoid excess heating of the 66.( ) Thoroughly clean the clad side of the P.C. board.
tubing and try not to touch the connector block or Scrub with a tooth brush or acid brush using tri-
the wires with the soldering iron. clorethane, or dope thinner, or alcohol. Absolute-
When this is done, pull the wires together and twist ly no trace of soldering resin should be lef™ ™
them into a neat bundle. Leave about one inch un- the P.C. Board.
. twisted at the opposite end. 67.( ) Inspect the P.C. Board soldering and touch up if
“61.( ) Cut the 1/8" dia. heat shrink tubing supplied in necessary. Reclean if necessary.

half and slip both pieces over the cable.
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C6 15Pf (72) 22PF (53) (:)_____

Wht Dot (72) Orange Dot (53)
c2 * P

R1 15K @3

R3 270 Ohm ./ 4

C3 22PF (72) 30PF(53)(:)——*“;

Color Dot
C4 15PF (72) 22PF (53) (47

Q1 MPs3563 (48
vtal @1
R2 27K (49

Cl * 46

L1/L2 (40
— Cc15 .001UF 83

R21 100K 51
R20 27K 52

)
1c-1 72¢95 (57 *

\&
& & v
) VI
SAESER A
<
N SR
© o
2
Q

*USE VALUE SUPPL

The following crystal are available

IED

72.88R
72.16R
T12.24R
72.32R
T2.48R
72,968
75.64R
CH12R(72.850)
CH3BR{73.085)
CHABR(73.045)
CH4ZR(73.885)
CHA4R(73.125)
CH46R(73. 165)
CH4BR(73.205)
CHIBR(73.24F)
CHI2R(73.289)
CH34R(73.325)
CHI6R(73.363)

TEK@85320
TEK82588D
TEKBBS3SD
TEK@@526D
TEK@BS34D
TEK@@535D
TEKBBI34D
TEKB3612D
TEK@3538D
TEKB3L40D
TEK@36420
TEKB3444D
TEKO36460
TEKO3648D
TEKB3650D
TEK@3652D
TEK@3454D
TEK@3656D

) (&

&
Q &
s &
S

BU~band up
RU—red up
RD-red down

X
$
§

A .
~
o ~

Figure 6

19,

15

14

13

26,
27
28
29,
31

30)
38)

Ge

C11.047, .05, or .056

D2 IN4148
Q5 M409
C8 .1UF

T3 Black

C10 .047, .05, or.056

Jumper wire #26

R4 390 Ohm(72) 680 Ohm (53).
RO 18K

Q6 M400

R11 15K

D1 IN4148 BU
100PF

R12 22K

R16 3.9K

R14 22K

R13 5.6k

D3 IN34 BU
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CONNECT SCOPE
SIG. LEAD HERE g

1K RES—

METER PLUS
METER MINUS |

IK RES.—
CONNECT SCOPE
GND. LEAD HERE (13)

Figure

8

TX OFF

T.P. Voltage

OOOGOROHLOEOOOCOEEPOPOOOO

5.

4.

3.

1.

00

00

40

00

.50
.40
.00
.00
.80
2!

.00
.80
.25
.00
.50
.00
.00
.40
.30
.80
.50

.50
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Red Figure 7
i .| Yellow,Orange

| 4| Red/White

Brown, Black

TUNING THE RECEIVER:

1.(

2.(

5.(

SCC TUNING: e

) Use a DC coupled scope with triggered sweep. Use a

6.(

7.¢

8.(

) Receiver tuning is not complicated if you will

simply follow instructions. Remember, the receiver
is useless if not tuned properly. Take your time
and use only the equipment and techniques illust-
rated here.
As noted before, this receiver is set up for a 72-
75 mhz operation and will work beautifuly with any
transmitter on the appropriate frequency. It does
not matter what brand it is or how many channels
as long as it has at least four. This receiver
will pick off the first four information channels
and disregard the rest.
Before tuning be sure all battery packs are fully
charged. Receiver pack 5.0-5.3VDC. This means
the pack you are going to use with the receiver and
the transmitter. Do not procede until they are
charged!
Flip the receiver over to the circuit side up and
tack solder two 1K resistors as shown in figure 8.
Lay a terri-cloth or towel down on the bench in
front of you, and place the receiver on it, com-
ponent side up. One word of caution: NEVER use
a metal bench for this procedure. The massive

amount of metal in the table will DE-TUNE the
receiver or hamper proper tuning to an unacceptahle

Tevel. ' You may even consider removing larye metal
objects from the table such as tool boxes.

) If the scope tuning method is to be used go to step

6. If meter is to be used for tuning go to step 10.

10-1 probe - this means vertical attuation is set at
.1 volts. Turn it on and set the vertical sweep for
.1 volt per division and the horizontal sweep for
1.0 milisecond per division.

) Hook up the scope leads to the receiver, noting

proper polarity on the illustration. Plug in the
battery pack plug and turn the switch on. The scope
signal sweep should pop up to the 4.0 volt level or
slightly higher. This is the first indication that
everything is normal. Unscrew the antenna from the
transmitter and place the transmitter about three
feet away. Stretch out the receiver wire on the
table top away from all metal objects or wiring.
Turn on the transmitter and you should see a detect-
ed wave form. Pick the transmitter up and move it
around in all directions in the vicinity of the re-
ceiver, You should note that the scope signal will
fluctuate as this is done. If no signal appears at
all during this excercise recheck battery hook-up
and scope attachment points, and install the trans-
mitter antenna. If this fails to correct the pro-
blem it's an indication that something is amiss in
the receiver. Go to step 16 before continuing if no
signal is present.

) Turn the transmitter on and while observing the scope

trace, rotate the coil slug for maximum sigal on the
scope. Remember to keep the transmitter at least
three feet away unless you ahve had difficulty mak-
ing a scope trace appear. Move it closer if nec-
essary in the beginning of the procedure to re-es-

,,—\tablish that you in fact do have a receiver that is

Jperating. Once the fron end coil has been tuned;

_ proceed to tune the yellow I.F. can slug for max-

imum signal amplitude. Repeat this with the white
and finally the black I.F. can slugs.

O +4.8v -5.2v

Qov

Page 7




9.(

)} At this point you should have a nice crisp signal

trace. Now move the transmitter to a new location,
still without the antenna, about 10 to 15 feet away.
and re-tune all slugs starting with the front-end
coil. It won't take much to peak the reciver at
this point. You will note that the further the
transmitter is moved from the receiver, the touchier
the tuning and how little the slugs need to be ro-
tated to lose and regain the signal. Proceed to
step 15.

METER METHOD:

10. (

11.(

13.(

14.(

15.(

16.(

) Use a Simpson Model 260 or 270.
Hook meter to-resistor per voltage check chart.

) Turn on the receiver battery pack. Meter should

Set meter on 10V DC.

read approximately 4.0 volts D.C. Turn on the
transmitter. The meter should show a dip if a
signal is coming through the receiver. If meter
does not dip, install the transmitter antenna.
This should cause the meter to dip. If so do step
12 first with transmitter antenna, then repeat
without antenna. If there is no dip go to step 16
before continuing.

) Rough tune the antenna coil and the y=llow, white

and black I.F. cans. Notice as you.turn the coils
that the voltage drops to a certain point and then
starts to rise again. You are not tuning to obtain
a certain voltage, but rather for the point where
the voltage hits a minimum and any further tuning
causes a rise.

) Now you are going to fine tunme. To make tuning

more sensitive, you need to reduce the signal
strength from the transmitter. You can do this
by either moving the transmitter away from you,
or by placing the transmitter in a metal can or
bucket with a metal 1lid. The second method allows
you to easily vary signal strength by changing the
_position of the lid gn the can. Place the can on
the £100T. [T
complished if you attenuate the transmitter signal
so that the voltage on the meter is about midway
between the values read when the transmitter is
right next to the receiver and when the transmitter
is turned off. On the recommended meter this is
between 2-3 volts.

) Now retune starting with the antenna coil and pro-

ceeding to the yellow, then white, then black IF
cans. Notice now that it takes very little turn-
ing toget that meter needle to dip and start to
rise again. Repeat tuning several times and then
readjust signal strength and repeat. When you are
satisfied witﬁ>your work, it is time to range
check it.

) Take your system out51de to a nice flat area away

from large metal objects. Place your system on
the ground with the antenna wire at right angles to
you. - Ho;d th§ trangmitter at about belt level and
at about a 45% apgle to the ground and pointed to-
ward the system (antenna off). Back up until you
no longer have positive control over the system.
Range will vary with locations, but in any case if
you get less than 50 feet it is time to retune or
move on to trouble shooting. If all is okay, flip
the receiver over and remove the two resistors.
Then find a nice stiff brush (a tooth brush works
well) and clean the board with dope thinner or
acetone until everything is nice and shiny. Now
you can install the receiver in the case using
ordinary cellophane to secure the case halves.

) Trouble shooting is simple if you follow a system-

atic approach. The following applies to any radio
control device whether it is a transmitter, recei-
ver, or servo amplifier. First, go back to the
assembly instructions and component overlay and
recheck EVERY part for the proper location and
orientation. . You may be surprised to find that

Tsensitive tuning can be ac-— ~

you did a no-no in construction. If not, are there
any of the component leads touching each other?
They are not supposed to. If everything on the
board checks out as correct proceed to checki” ™\
voltages. Use the chart and the circuit side
illustration to accomplish this. Use a good
quality volt meter and hook the common lead to the
ground land on the receiver (black plug wire sold-
ers here). All voltages should be within about

0% of the value indicated on the chart. If you
a f1nd a voltage that does not correspond to a
given value you may have found the problem. Remove
and replace the components at this point where it
occurs. As a rule, resistors and disc. capacitors
can be ruled out as bad unless they show signs of
being damaged. On this particular receiver, I
would suspect that is any component is faulty, it
would be one of the transistors or diodes. The
only other parts that could fall under suspicion
would be a bad crystal or an I.F. can that has an
internal short or incomplete connection. If the
voltage check procedure turns up nothing, re-hook
the receiver to the scope, turn the power and tran-
smitter on and begin wiggling the parts with your
fingers. This will find a cold solder joint quick-
er than anything when all of a sudden the signal on
the scope pops on and off. When you have found and
repaired the problem, proceed with the tuning. One
word of caution: while tuning, avoid leaving the
transmitter on without it's antenna for periods
exceeding three to four minutes. This can damage
the ouput transistor in some transmitters. You
can usually get all tuning done well within the
first four minutes anyway.
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