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Instruction Manual for the Aristrol MOPA
Transmitter

INTRODUCTION:

The Aristrol MOPA hand held transmitter
which you are about to build, has been designed
togive you reliable performance with a minimum
of battery drain and freedom from unnecessary
tuning and adjustments. Figurel shows this hand
held transmitter with all points of importance
indicated. It operates on one 1-1/2volt filament
battery and two 67-1/2 volt batteries, in series,
to give a plate supply (B+) of 135 volts. The tun-
ing inductor assures you correct adjustment at
alltimes and, due tothe overall design, there is no
needtouse an antenna for bench testing. The cry-
stal oscillator is "loaded" by the amplifier stage
andtherefore, unlike the conventional single tube
oscillator transmitter, the crystal will not draw
excessive current when the tank circuit is not
"loaded'" by an antenna. The actual signal output
of this transmitter is much more stable and un-
affected by varyingbattery voltages and body ca-
pacity effects because of its specialized circuit
ry.

The Aristrol MOPA transmitter uses an etched
wiring chassis for ease of assembly and reliable .
operation. In addition, this transmitter may be
converted into a tone unit for more advanced R/C
work. Either a single tone or up to three tones
for reedreceiver use may be attached to the stan-
dard carrier unit.

The Aristrol MOPA transmitter kit is complete
with all necessary components, with the excep-
tion of the batteries and the antenna. (a 3/32"
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diameter piece of piano wire isused). The tools
required are:

Small soldering iron Screw driver

(Ungar type) Long nose pliers

Wire cutters

PRE-ASSEMBLY INFORMATION
AND SOLDERING INSTRUCTIONS

Etched circuit boards, one of the latest devel-
opments in electronics, in addition to making a
neater appearance provides fast, simple, error-
proof assembly in a minimum of time, with the
highest degree of consistent performance.

Certain precautions are necessary to insure
proper assembly and final successful operation
of your Aristrol MOPA transmitter:-

1. Read the instructions and study all assembly
drawings carefully before beginning actual con-
struction.

2. Identify all components and their relative
positions on the etched circuit chassis.

3. Useasoldering iron of about 25 but no more
than 35 watts. _

4, USE ONLY RADIO ROSIN CORE SOLDER,
NEVER ACID CORE. If you are not sure of the
solder you may now have, purchase a new pack-
age plainly marked radio rosin core solder,

Aristo- Craft will not repair, service or guar-
antee any instrument that shows evidence of acid
core or similar corrosive solder fluxes.

When soldering care must be taken to prevent
the copper foil from lifting from the board due to
excess heat. The iron should be left on the foil
only long enough for a small amount of solder to
flow onto the foil and around the lead. The best
procedure is to apply the tip of the iron to the
component lead first, allowing it to heat up, be-
fore applying the solder.
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Prior to mounting the components, the copper
pattern should be cleanedwith steel wool or very

fine sandpaper, inorder to facilitate good solder-
ing.

ASSEMBLY PROCEDURE

The actual assembly of the Aristrol MOPA
transmitter is practically self explanatory, dueto
the nomenclature of parts which has been silk-
screenedonthe reverse side of the chassis. Fig-
ure 2 should be followed to show the placement of
components on the copper foil side of the chassis.
Figure 3 shows the placement of parts on the re-
verse side of the chassis. For actual assembly
follow the listed steps.

1. Solder all the eyelets to the copper pattern.
Failure todo so can render the unit inopera-
tive. Be careful not to get a bridging of sol-
der between the turns of the coil when sol-
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dering those two eyelets.

2. Insert the tube socket as shown in the il-
lustrations and bend the tabs slightly on the
copper foil side to mechanically hold the
socket in place while soldering.

3. Insert the wound coil form in place, at point
"L'", from the copper pattern side. The holes
may have to be enlarged slightly to accomodate
the coil form tabs. Use the 1/16" strip of bal-
sa wood (supplied) to hold the coil form off
the surface of the chassis. While holding down
the top of the coil form (firm against the piece
on the chassis) bendthe tabs carefully to mech-
anically hold the coil in place. Solder tabs from
the pattern side of the chassis, applying the
soldering iron and the solder to the coil tabs
first. After the two solder connections are
made remove the balsa wood spacer.

4. Before mounting the crystal, scrape the pins
to assure a clean surface for fast soldering.
Insert the crystal at point X from the reverse
side of the chassis and solder in place while
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holding the crystal tight against the chassis.
DO NOT clip off excess leads.

5. Mount the variable tuning capacitor to the
copper pattern side of the chassis, following
the detailed instructions as shown in Figure
4, Solder directly to the eyelets, making
sure the capacitor is properly placed,
otherwise the adjusting screw will not line
up with the hole provided on the front of the
case.

6. All other components are mounted by bend-
ing the leads to the proper spacing and in-
serting them from the reverse side of the
chassis. Bend the projecting leads firmly
against the pattern and snip off the excess

Bend
tabs on
terminal

To center of

tside
onnection
to tube socket)

Fig.4

Component mounted
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pattern

~Copper
pattern

Clip lead Solder
filled




length prior to soldering. See Figure 5 for

the proper mounting of components, NOTE:

That one wirelead of Capacitor C4 is soldered
to the copper pattern (refer to Fig. 6for pro-
per position) the other wire lead is spot sold-
ered to the eyelet, then this same wire lead
is continued and finally soldered at point J.
(hole nearest IND. Bulb). In this way you have
mounted capacitor C4 and also made the jum-

per wire connection with the one piece of wire. .

7. The bulbindicator is now inserted in the 3/8"
diameter hole, with the bulb part protruding
on the pattern side. Soldering will be made
easier if the brass shell of the bulb is tinned
with solder before soldering it to the copper
pattern. Be sure the bulb is straight and
perpendicular with the chassis, otherwise it
will not line up with the INDICATOR hole on
the front of the case. After the bulb is sol-
dered in place, solder a short jumper wire
from the center terminal of the bulb to the

Antenna
Coupling coil

continued
lead from

7
Jumper to «

bulb __
Fig. 6 W

other indicating mounting hole, at point J.
(hole farthest from Bulb.)

8. The antenna coupling coil is now soldered

in place as shown in Figure 6. One end is

- connected to the eyelet and the other end

to the copper pattern. Position the loop

over the dotted lines screened on the re-

verse side of the chassis, keeping this
coil off the chassis by approx. 1/8.

PRINTED SIDE OF
CHASSIS

9. Solder wires to the eyelets as shown in Fig-
ure 7. They may be inserted from either
side of the eyelet. Be sure the wire is actu-
ally joined to the copper pattern and to the
eyelet. As mentioned before, a bad connect-
ion will result if the wire or componentleadis
soldered only to the eyelet, which in turn
may not be properly joined to the copper
pattern.

This completes the assembly of the etched
wiring chassis. '

Connect the wires from the chassis, as shown
in Figure 8, to the switches. Solder a wire to
each switch as shown in Figure 8. No plug is
furnished for the 1-1/2 volt A battery since you
may prefer to use either the plug-in or screw
terminal type. A 1-1/2 volt battery plug may be
obtained from your local hobby shop.
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After the wires have been soldered in place,
the antenna loading coil is soldered between the
antenna socket tab and the point on the chassis
marked 'ANT'. This completes the assembly of
the transmitter.

FINAL ASSEMBLY

The ON-OFF switch and the transmitting
switch are already mounted on the front panel.
Mount the grommet on the front panel as shown
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in Figure 1. Also, mount the smaller grommet
in the hole on the top of the case, as shown in
Figure 1.

The chassis is mounted on the front panel with
three screws, using the three spacers to obtain
the proper standoff spacing. The one metal spa-
cer may be placed at either of the mounting holes
connected by the ground strip. DO NOT place this
metal spacer under the tube socket. Two short
screws and one long one are provided for the
chassis mount. Use the long one for the mount-
ing hole whichis in the center of the tub2 socket.
NOTE: The tube socket mounting hole does not
use a nut since the center of the tube socket is
tapped to accept the screw. Do not tighten this
too tightly. Mount the chassis as shown in Figure
8, with the wire leads towards the bottom of the
panel. Mount the antenna socket onto the antenna
socket bracket as shown in Figure 9 and then
mount this assembly under the head of the nut on
the bottom chassis mount. This is shown in Fig-
ure 8. Placethe serrated washer BETWEEN the
chassis and the antenna bracket.

Round the end of a piece of 3/32'" diameter
piano wire, 36" long, and insert in antenna soc-
ket, through the grommet on the top of the case.

Please Note: Further loading may be accom-

plished by attaching a 12" length of brass tubing

to the end of the piano wire. If desired, a 12"

length of 3/32" brass tubing may be used as the
base of the antenna and a 36" length of 1/16"
piano wire inserted in the other end of the brass
tubing. See Figure 11 for details.

% License your transmitter; a convenient form
has been supplied with your unit. Fill this
form out at once and send to your local Fed-
eral Communication Commission Field Office.




TUNING AND OPERATION

9 Before tuning or operating your Aristrol MOPA
Transmitter, recheck your assembly steps
and all solder connections. When you are sat-
isfied that your assembly is correct, that all
components are in their proper position and
that all solder connections are neat and mak-
ing proper electrical contact then continue to
the tuning procedure.

Your Aristrol MOPA transmitter, once pro-
perly tuned, will need little or no further re-
adjusting. Connect your battery supply as shown
in Fig. 10. The Aristrol case was designed
for a Burgess 4F 1 1/2 Volt filament battery
and two XX45, 67 1/2 Volt batteries or equal.
All tuning is accomplished from the panel side
(front) of your transmitter, with antenna NOT
attached.

For your convenience we will consider two
tuning procedures, one with a meter and one
without.

Tuning procedure of Aristro MOPA Trans-
mitter with 0-50 MA meter.

To test and tune the oscillator section of the
3A5 duo-triode tube insert an 0-50 MA meter
between B-1 (red lead) and the +135 volt battery
supply. Turn on the battery switch on the
case cover and while pressing the transmitting
switch, slowly rotate the oscillator slug until a dip
in current is noted. This reading should drop to
about 6to8 MA. Further rotating the slug into the
coil form will cause a further drop until a point is
reached where the current will suddenly shoot up
again. Atthispoint, back off (on the steady current
side) until the capacity is reduced enough to obtain
a reading of 8-10 MA. If a drop cannot be had,
check the wiring and possibly the tube and crystal.

S —

To check the amplifier section of the 3A5 duo-
triode tube, insert the 0-50 MA DC meter between
the (orange) B-2lead and the lead coming from the
+135 volt battery. The red lead, B-1, is connected
directly to the +135 volt of the battery. In this way
you will only be reading amplifier current. Turn
on the battery switch on the case cover and while
pressing the keying switch the current reading on
the amplifier will be about 20-25 MA. Rotate the

—O O— —0O O~
| B2+ A+ | rlcl)+ A-B-

POWER

TRANS-

MITTING
IWITEH SWITCH
OFF
} oN ] ON

-

135V 112V

Round end of 3/32" (36" long) wire

Fill with solder
! solder

and round end
g W= 36" 1/16" wire

12" - 3/32" tubing l’i!. 11




tuning capacitor until a dip is obtained. This dip in-
dicates that the oscillator is feeding a signal to the
amplifier and that the amplifier is then tuned to re-
sonance. The indicator bulb will show R. F. power
now whenever the transmitting switch is depressed.

If a dip does not occur turn the oscillator slug
out of the coil slightly and retune the amplifier.
When the minimum dip is obtained, the oscillator
setting should be increased further to increase the
amplifier dip.

Tuning procedure of the Aristro MOPA Trans-
mitter by indicator Bulb.

Connect the power cable leads to the batteries
as per diagram. Turn on the battery switch and
while pressing the transmitting switch, rotate the
oscillator slug so that it is about 1/32 of an inch
from the top of the coil form. The oscillator tuning
slug is almost peetuned. In this tuning procedure
it is best to use an insulated screw driver, plas-
tic tuning wand or tapered wood dowel.

Rotate the tuning capacitor (amplifier) either
way until the indicator bulb shows a glow. If by
turning the amplifier tuning capacitor no glow
appears, slightly turn the oscillator slug out of the
coil form and retune the amplifier.

When maximum glow is had by tuning the amp-
lifier to resonance, go back to the oscillator slug
and turn it either way to increase the glow in the
indicator bulb.

It is best to tune the amplifier and oscillator a
little at a time until maximum R F output is ob-
tained.

The indicator bulb is only for tuning purposes
and when the antenna is inserted into its socket,
the glow of the indicator bulb will either decrease
or disappear,since all R.F.output is being radiated
out of the antenna.

OPERATION and SUGGESTIONS

The battery complement, as mentioned pre-
viously, for your Aristrol MOPA transrizitter con-
sists of 2 Burgess XX45 Batteries (67z V.) and a
Burgess 4F or 4FH, or equal (137 V.).

Position the 13 v, bat. on the bottom of the case,
then the 2-673 v. batteries are placed on top of the
13 v. battery. Fabricate a jumper with 2" of str-
anded, insulated wire and the snap connectors sup-

lied; then attach jumper assembly to the + of one
T3 v. battery to — of other 67z v. battery. Now
attach proper leads from transmitter to battery

supply.

It is suggested thata piece of insulating mat-
erial (cardboard, etc.) be placed between batter-
ies and case sides to prevent battery movement
and a piece of this same material be placed in
cover to prevent shorting of batteries. A wooden
insert may be installed to prevent upward battery
movement, Now position cover on case and se-
cure with 2 sheet metal screws, supplied.

Insert antenna, carefully, through rubber
grommet on top of the Transmifter case and with
a twisting motion push into antenna socket,

Operate your transmitter by pushing "BAT-
TERY SWITCH" to ON position. You may now
transmit by pushing the "TRANSMITTING SW-
ITCH" each time a signal is desired.

TROUBLE SHOOTING

1:- No R.F, output when "TRANSMITTING SW- -
ITCH" is pushed,

POSSIBLE CAUSES: REMEDY:

A:- Transmitter "Battery PUSH TO ON.
Switch" NOT in-ON

position, .
B:- Transmitter not pro- See tuning inst-
perly tuned. ructions,
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C:- Switches not properly See DIAGRAM,:

wired to batteries.

D:- Batteriesnot connect- See DIAGRAM.,
ed properly.

E:- Faulty tube, Replace TUBE,

F:- Damaged crystal, Replace crystal,

G:- OSCILLATORCOILis Just Resolder.
not soldered.

H:- Amplifier Trimmeris Just Resolder,
not soldered.

I:- Solder bridging P/C- Clean off Solder.
coil winding,

J:- Indicator Bulb burned Replace BULB,
out,

K:- Indicator Bulb jump- Just Resolder.
er not soldered.

2:- Indicator Bulb decreases in brilliance when
keeping Transmitting Switch depressed.

A:- Faulty 3A5 Tube. Replace TUBE,
B:- Weak Crystal, Replace crystal,

For maximum operation, replace batteries
that read, UNDER LOAD, below 129 volts "B"
supply and 1.2 volts "A" supply.

WARRANTY and GUARANTEE

Your factory assembled and tested Aristo-
craft MOPA transmitter iswarranted for a per-
iod of 30 days from the date of purchase,by the
manufacturer, Anyfactoryassembledandtested
transmitter that fails to operate within this period
will be repaired or replaced on a NO CHARGE
basis upon being returned directly to the FACT-
ORY. This warranty is void if the transmitter
has been tampered with or has beenabused be-
yond that encountered in normal use.

The above warranty DOES NOT apply to the
Aristocrdft MOPA transmitter KIT, All compon-

ents have beentested prior to packaging and are
free from defects when shipped; the successful
assembly and efficient operation is the RESPON-
SIBILITY OF THE BUILDER, A minimum char-
ge of $3.00 plus parts will be charged for any
set returned for service or for the purpose of
being put in operating condition,
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