
Confrolaire
"Mule Tone Transmifte r"

All Transistor 9 Volt Operation

lnlroduction
Advancements in transistor technology has

'rnade possible the production of this transmit-
ter in kit form. The RF oscillator and power
smplifier employ the new silicon planar 2N-?06
,tiansistcrs and their uniformity coupled wiih
precision circuitry gives most satisfying re-
sults. About the onlv rnain requirement is
that the builder exercise co[rmon sense during
construsrtion.

The instruotions are presented in tlvo se-
parate m,anuals andr a small pamphlei titled
"Kit Assernbly Tips" One manual is the
standard "Operating Instructions" as sapplied
with factory assembled units and the other
manual is the "Assembly Instructions" which
ycu are now reading. ft is of primary import-
ance 'that ,before any assern.cly work is started
that you initi,ally read ,all three of these items
rto gain a preliminary understanding of all
inforrnation involved.

As you stud': the manual you 'will notice ihat
assernbly is outlined by the step by s'tep pro-
cedure and large pictorials which identifv all
parts ;and their cxact placement to the circuit
board. To understand the assembly procedure
take notice of the main piciorial, Fig. 2. This
is the pictorial about which the assembly text
is centered. Notice tbat this is a top view
of the transmitter chassis and that all com-
ponants are assigned specific hole numbers.
The shnded area represents ,the etched copp€r
circuit pattern and although on the underside
of the Board, the same patriern cran be re-
cognized on the transmitter board by holding
it up to a light source where the pettern \pill
show through, By using the light on the
aotual transmitter board specific holes can be
ldentiiied by association wi,th the pattern or
individual copper lands as shown in the pic-
torial.

Asso:nbly of perts to the circuit. board is
quite conventional. Resistors and most other
par'ts are mounted flush or uprigirt as directed,
ho$ever, if any specific positioning is required
it will be mentioned in the step in u/hich it
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is installed. As each part is installed bend i0g
leads over slightly to hold it in position and
ttren, lafter soldering, 'clip off the excess lead
abouit 1/16" from ;the circuit copper.

Preliminary Noles
After you have studied the pictorials and

inibially rea'd all of the instructions, unpeck
your kit car.sfully and check each part as
identified on the check list. By' doing this
you will becorne f.lniliar with parts appear-
ance that will help you during assembly. Afteu
the ch:ck has been made, grcup the parts,
resistors, in one pile, condensers in another,
until parts are geuerally separated for easy
id€ntificr.liion.

Occasionally we mily have to substitute a
part to allcw an even produs.tion of kiis when
a specifi: parl is not available. This is done
to prevent a delay in nuing ;.our order and
in no wiy will the substitution effect normal
oper,rtion. If this has 'been done in your kit
a note, "Parts Substitution", wiU b,e included
for your identification.

The use of the "Unger soldering pencll"
equipped wit}r 37t/z watt heat element and
s::.'rll chisel pointed tip is ccruiC,ered manda-
tory in lhe construction of this kii. Similar
irons rnay be used but none larger and of
higher heat. The work on the etched cir-
,cuit bohrd is sc,mewhat delic,ete so let a word
,to the wise ,be su,fficient. If you do not have
rthe small iron it should be purchased at yo'.rr
Iocal radio or hardware store.

Common tocls required are a small pair of
dyk€s (wire snippers), long nose pliers, screw-
driver, penknife, fiIe, pad of steel wool. Other
items are ,a hexagon shaped tuning tool and
a 0-100 rna met€r to be used for tuning pur-
poses, The meter is available from World
Engines for $495 and the tool at 50c.

Siart construction :loy referring to the as-
s6rnbly steps. During each step refer to the
pictorials for necessary parts locallon and
solder the lead of each part as it is installed.



Place a check mark in the space provided.
after ccmpletion of ea:h step. Gooci Iuck and
may Vour experiencs be a pleasant one.

Assembly lnstructions
As parrs are installed to the cjrcuit board,

bend over the leads only enough to hold the
prrts in place, then solder, unless otherwise
n'oted in text. Do itot flush bend. lead to the
circuit copper as, if removal js necessary, it
cannot be done without damage to the pari.
After soldering, clip off excess leads about 1/16',
from circuit copper,

1. ( ) Using steel wool, vigorously scrub
circuit copper to remove.phc:o resist
material so scliering can be easily
accompiished. Scrub unfil copper is
bright and shiny.

Z. ( ) Prep.ere the push-button swi,c:h for
mounting by flrst bending the tabs
s_o they fit properly into cir3uit boarci
slcis 32 and 33. Next, disassemrle
the switch ,by removin3 the two
hold-down screws and discard the
metal plate that rva,s installed direct_
iy under ihe seretff heads. Re-
assemble the switch to the circuit
bcard by inser.bing screws through
holes 29 and 30. Align 119 ,111.4
so it is paraltel with bottom edge
of circuit board and tighten screws
moderately.

3- ( ) fnstall a 4/40 x brl16" binder heaal
screw, nut and lockwashgr to the
antenna mount bracket as shown.
ivhen ,tightening do not apply a
twisting torque to bracket withoiit
suppcrt as this can ]ocsen the at-
taching eyelets.

4. ( ) Solder eyelet at hole 4J to both the
circuit copper and anienna mount
bracket to insdre proper electrical
contact. Do not allow a pile uD cf
solder on the bracket as this willprevent proper antenna attaching' clearance when ib is installed later
on.

5. ( ) Cut the respective leaCs of the mo-
dulation transformer to the follow-
ing lengths and strip 1i" insulation
from the end of each lead. I?,ed to
1Y2", BIue and Green to 2" and Black
to l3a'.

6. ( ) Oriente and instali modulation
transfcrmer to circuit board with
red lead extending through hole 26,

black through hole 27 and green
through hole 28. The blue lead re-
rr.!'ains on rtop of circuit board. Fasten
transforrrier to bcard b:r means of
two 4/4O x 5/Ld' ,binder head s:re'ws
and nuts at mount holes 25 and 31.

To properly spa.e r"he transformer
abcve the screw hen'is of tile push-
button slvitch, use fiber washers
under each mount lug of the trans-
former. Heads of the translormer
moun't screws shculC be on copper

side of board.

7. ( ) Inrsert iand solder transformer leads

to the following hole pos:tions. Blue
from top of bcard to hole 36, black
from bottom of board to hole 60,

green from bottom to hole 59 and

red frcm bcitom to hole 66.

€. ( ) Insert a 4.?K ohm resistor (yellow,

violet, red) in holes 16 and 17.

9r ( ) Insert a 27K ohm resistor (red{

purple, orange) in holes I and 10.

'10. ( ) InserL a 180 ohm resistor (brown,
gre5', brotvn) in holes 11 and 12.

11. ( ) fnsert a 2.2r( ohm resistor (red, red,
red,) in holes 57 and 58.

L2: ( ) fnseri a 4.?K ohm resistor (yellow,

violet, red) in holes 45 and 46.

13. ( ) rnsert a GK onr resistor (brown,

black, Jelio$) in holes 38 and 39,

L4. ( ) Insert a .O2 MF disc capacitor in
holes 7 and 8.

15. ( ) Inseft a .02 I\{F disc capacitor in
holes 20 atrId 21.

16. ( ) Xnsert a .01 N{F disc capacitor in
holes 63 and 64.

'17. ( ) Insert a.05 MF disc capacitor in
holes &3 and 54.

18. ( ) Inseru a 130 MMFD disc capacitor in
holes 55 and 56.

19. ( ) fnsert a 50 MMFD capacitor in
holes 1 and 2.

20, ( ) fn,sert the R. F. C. choke in Holes
61 and 62.

20A ( ) Inspect the terminals of the RF
slug tuned coil assembly. Note that
one terminal has a red coding mark.
Install the coil terminals into holes
3, 4, 5, 6 with red marked terminal
inserting into hole 3.
the labels should be spa.ced about

2'1. ( ) Refer to Fig. 3 to identify transistol
leads. Identiflz and insiall 2N-23Tb
transistor with emitter lead going
into hole 44, base to hcle 43 and
collector ,to hole 42. Stand bottom
of transistor. arbgut yE" away from
surface of circuit board.
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MULE
PARTS CHECK AND PRICE LIST

Hardware
t I I ea. Tlansmitter Case

Front and Back . . .. . ......$2.96
t I I ee, D,P.D.T. Slide Switch.. .... . . .50

t I 1 ea', Push Swit3h ......... .?5

t I 6 ea. No, 6 x 1/+" S.M. Screws..... 02
t I 5 ea. +/4A x 5i16" B. H. Screws.... .01

.t i 3 er, 3/40 Nu.ts and Lockwasher.... 01
I I 4 ea. Fiber Washers .01

.t 7 2ea, Battery Snaps,
lVlale and Female .12

t I I ea.Ys" Nut and Washer. .0{
I I le,a.iransistor Heat Sink ........ .65

t I 2 ee. Labels, Controlaire & Mule... .5,0

t I L ea. 1/2" Rubbff Grommet, .Oa

I I 1e&.180
brown)

Resistors
ohm (brown, grey,

[ ] 2 ea. 4.?K ohm (yellow, violet,
red) .,, r ... . ,lf;

t I L ea. 22 I{ ohm (red, red, red)...,., .10

t I 1 oe.2rrK ohrn (red, purple,
orande) .10

I I 1 ea. 100K ohm (brown,

black, yellow) .. ... . . .. ..... .10

lransformers, Coil, Choke
I I 1 ea. Modulation Transformer ..... 1.9C

t I 1 ea. R'F Coil .dssy. .. .. . .. 1.SC

I I 1 eb. RF Choke . .35

Wiring
I I 1 ea. 6" Length No. 22 Black,....... .01

t I 1 era. 4" I€ngth No. 22 Recr.... . , .... .01

TranCislors
t I 2 ea. 2N-70,3 RF . . . .. ... . .. 2.76

t I I ea. 2N-2375 Audio . ...... 1.95

Misc. Parls
t I leanEtcheC Circuit Board .,...'.. 1.?5

t I 1 ea. Operating Instructions ,.. .... .15

t I 1 ea. Kit Assemhly Tips .. .10

t I 1 €a. Assembly Instruotiors 25

t I 1 ea. C,enter Loaded Antenna ...... 6.915

t I ;!, ea. 1y'2" Ru,:ber Gromnet.... '...

Capacitors
[ ] 2 ea. .02 .MF Dis3 .. ......,.. .20

t I 11 ea. .01 MF Disc .2O

I I ,! ea. .05 Mtr Disc .25

t I I ea. 100 MMFD Diss . . .,... .20

t I I 03. 50 MMFD Disc .. .20

t I ! e^. .47 MF Ttbular .95

Price

Each

,,

,i

I

.t

4



J.POR7ot
Cnq*ee,

OFF

c/reRtER-
ON
+
o

t070*, ylEu - Hu

1al
erq
,firelW, 6ffi,

World Engines lnc.

5

*.*exffi&{,.

8206 Blue Ash'Road Cincinnati 36, Ohio



REO MERK

,A HF,
lU Ot,

27K

tv-7a6

+7r

cclsral

.17 HF

.d na 2p-ru6 lerr slHx

AN/.'naarJT
M'/

Tea

T-?5t5 2lJ-706
TRSNS ISTOES V/EWqD FROM

TOP W/TH LEAD' EITENDINS DOWN

PFC
clotE

2,2 K
PE.

tlF.

te ilnFO,

.o5 ,tF.

,a?rrtt.
2N2375

( 7x d3-M

6

L-:-'l
Elrt ir_

l--

iilt
rl*l

=

r-- r
J

'l
I

I

I

-l

I
I

I
I

I

I

._J r

-1
-J-'1

I

I

t--------l
rl-

t-
I

__J
* -- --1 o3

t-
I

I

I
I
L

e6& 4$er- >2 qAREI
i sPrrtRtlt2 i:r ---'lr---

lr oJt
I
t __ _ _-

--A-3

--t
IY(,t

-tq
-17--'t;

!IT

rl
L_ __ _ __=

L-

_Y:LZ.J r- t
-lr

lr
I

l€ ?!.r

r_______l

Scue i L_=
't----

l____ _ __ ___.1

I

i{
l1

I

I
I

5fl ir;)':{

--- --1

ole i v?c

i*:i'r=w rfj

tlLILLJIJIJ

(-) attus

Fio 2

T-?5 t 5


