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FMA-2 INSERT AMPLIFIER

DESCRIPTION

The Dynakit FMA-2 iz a semi-selfpowered 10 wait
amplifier designed to fit inside the FM-1 Dynatuner. It
ocenpies the ehassis cutouf presently provided for the
Dynace multiplex adapter. This amplifier provides full
high fidelity performance within its power rating, convert-
ing the Dynatuner into a complete FM radio (less Toud-
speaker’). At the same time, the tuner can still function
independently as an ultra sensitive, Jow distortion, wide
band tuner.

The performance of the *MA-2 iz on a quality level not
normally found in amplifiers of low power rating, 1t pro-
vides 10 watts al less than 1%, distortion within 1 db from
30 cveles to 15,000 cyeles. Its frequency response is 1
dh from 12 eyeles to 35,000 cveles, Transienf response is
excellent, permilting clean transfer of 10,000 cyele square
waves and critically damped low frequencies.

A unique power supply configuration borrows power
from the present Dynatuner power supply, using additional
gilicon diodes to oblain a negative voltage. Operaling vaoli-
ages i the Dynatuner are unaffected by operation of the
FMA- 2 because the power supply of the FM-1 tuner was
designed with extra load capacity. The 6BQ5,/ELR4 output
{ubes operate with the inverted power supply. A 12AX7
voltage amplifier and phase invertor stage uvsss the FM-1
power supply, an arrangement which completely elirminaices
undesired coupling betwern low and high level amplifier
slages. The use of a miniaturized high quality output irans-
former of patented Dynaco design permits a high feedback
factor and low distortion over a wide band.

The FMA-2 can be used with its own loudspeaker, while
audio signals may be taken from the A output socket to
feed an amplifier (with or without preamplifiery and
another loudspeaker. It is also practical to use the Tivna-
tuner to furnish signal to an external multiplex adaptor
(see the Appendix of the FM-I instruetion manual) inde-
pendently of the use of the ¥MA-2, There is no harm m
removing the loudspeaker connected to the FMA-2Z and
using the Dynatuner in normal fashion. The amplifier is
designed so thali it can operate without a speaker
connected.

ASSEMELY

You will first assemble lhe etched eircuit board, and
then mount it and the other ecomponents on the chassis of
your Dynatuner and complete the wiring. Note that the
top of the etched circuit board diagrams the position of
each component. The identification symbol for each part is
marked between the holes into which its leads will be
inserted. Resistors may be identified by comparing them
with the color code provided on the parts list, The first
calor is nearest the end of the resistor, and any fourth color
band should be ignored. Capacitors will be individually
identified. Other special componenis will be identified as
they are called for in the assembly process.

It is important that all components be mounted close to
the board. Refer to the FM-1 instruction manual for
detailed instructions on proper wiring and soldering tech-
nigues. A GOOD SOLDERING SOB IS ESSENTIAL
TO THX FPROPER PERFORMANCE OF YOUR RE-
CEIVER. ALL SOLDERING MUST BE DONE WITH
ROSIN CORE SOLDER. Whenever soldering is required,
the instructions indicate it by “(S)". If this symbol is nol
shown after a connection iz specified, il indicates that
further connections will be made at that point before
soldering.

When soldering a part to the etched cvenil bosard, flow
the solder from the lead onto the board so that no ball of
anlder 15 evident, but rather a smooth fransition from sol
der to component lead, and to the board. The solder must
completely surround the component lead. Tho not apply
excessive solder, but do not hesitaie o apply sufficient
heat to assure a smooth ffow of solder all around the lead
and onto the hoard. Be sure that all ferminals are soldered
to the copper on the board, as well as to the lead. Cut off
all leads as close to the botiom of the board as possible,
after scldering. Thiz is cssential, sinee the close confines of
the wuner allow ocnly 14" elearance from the board to the
FM A-2 chassis,

PC-9 Etched Circvit Board Assembly

1{ |} Mount all of ithe one-hall walt resistors, H5! through
H&2, ontc the board. Keep them flush against the
board. Solder all leads and cul off the execess close
to the board.

20 ] Mount the one-watt resistor R63 and the three-watt
resistor BG4, Solder each lead and cul off the excess
close to Lhe hoard.

3¢ ) Mouni the small eapacitors (051, C56 and CA7, Keep
them tight against the board. Solder cach lead and
cut off the excess.

4{ } Mount the rectangular capacitors (52, C33, Ch4,
C55 and C58. Solder each lead and cui off the
excess. The direction in which these capacitors face
1= not important.

5( } Mount the connecting terminals #51 through #64.
When the small end iz inserted in the bole, they
snap lightly into place. Solder each, and cut the
excess off on the botlom fcopper side) of the hoard.

6{ )} Mount the three 9 pin sockets on top of the hoard.
Note the orientation of the flat side of each socket.
Make sure each tab penetrates the board, and bend
the tips over for a secure mechanical connection.
Solder each pin carefully. Note that in uvse, the
tubes will plug into the bottom of the sockets, on the
side of the board opposile to that on which other
components are mounted,
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T({ } Mount the two silicon diodes D51 and D52, Be
sure they are mounted with the polarity designation
eorrectly oriented. See the pictorial diagram. This
determines the negative polarity of the FMA-2
power supply. When soldering the leads of the
diodes, grasp the lead from above the circuit board
with a pair of pliers while applying heat to the lead
below the board. This “heat sink™ will prevent exces-
sive heat from damaging the internal element of the
diode. Solder all four leads, and cut off the excess.

Chassis Assembly

1{ } The chassis plate is right side up when the edges
bend upward. Orient the filament transformer F-561
so that the leads will pass through the proper holes
as shown in the pictorial diagram. Fasten it in place
with two sets of #6 lockwashers and nuts.

2¢ )} Mount the three screw terminal strip on the cutput
transformer Z-499, Install it adjacent to the three
short transformer leads, and orient the lugs as shown
in the pictorial diagrams. The two 214" §6 screws are
inserted through the terminal strip, through the 1”
spacers and into the upper transformer holes. The
assembly is secured with two 6 lockwashers and nuts.

3( ) Mount the output transformer Z-499 on the chassis
plate. Pass the transformer leads through the proper
holes in the plate, and secure the transformer with
four 14" #6 screws. Use 1 lockwasher and 1 nut for
the two screws nearest the front edge (undimpled
mounting holes) of the chassis plate. Use one lock-
washer and 2 nuts for the screws through the
dimpled holes, Tighten all screws securely.

4( ) Mount the dual-section electrolytic capacitor C359.
Note the orientation of the two long center lugs as
shown in the pictorial diagram. Grasp each of the
three mounting tabs with a pair of pliers and twist
one-guarter turn to secure the capacitor.

Final Assembly

In the final wiring stages, it will be necessary to solder
to the previously installed connecting terminals. This will
be easier if a small amount of solder is first flowed into
the top of the terminal, Also, tin each wire first by heating
it and allowing a small amount of solder to flow over the
bared end. When soldering wires to the terminals, keep
the iron near the upper edge to avoid loosening the con-
nection below the board.

When interconnecting the FMA-2 and your Dynatuner,
it will be necessary to solder to previously soldered con-
necting lugs in the tuner. To insert additional wires in
already-soldered lugs, heat the lug first with the iron, and
insert the wire while holding the iron io the lug.

Whenever a length of hookup wire is specified, strip 14"
from each end unless otherwise indicated.

BEFORE STARTING WORK ON THE DYNA-
TUNER, MAKE SURE THE LINE CORD IS DIS-
CONNECTED FROM ANY SOCKET.

1{ ) Remove the cover and bottom plate from the tuner.
Remove the multiplex adapter cover-plate. Install
the FMA-2 chassis-plate on top of the tuner chassis.
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a(

6( )

i

8(

9(

10¢

11¢

12¢(

Use two sets of #4 hardware removed from the
cover-plate to fasten the front edge of the FMA-2
plate {the edge nearest the front of the tuner). Use
two 14" ¥ screws to secure the rear edge of the
FMA-2 plate. On each of the #6 screws, use one §6
lockwasher and two #6 nuts. Tighten all securely.

Connect one end of a 3” wire to the ground tab of
the dual-section electrolytic capacitor as shown in
the pictorial diagram, Keep this connection close fo
the chassizs because of the tight clearance when the
stehed circuit board is installed (S). Run the other
end of this wire to lug #2 of the three-lug terminal
strip of the tuner. It is not necessary to solder this
end yet.

Bend slightly upwards (toward you when looking at
the boitom) the two long lugs of the output sockets
A and B of the tuner, Mount the etched circuit
board over the four rear #6 screws. Note that the
two connecting lugs of the electrolytic capacitor
come through the circuit board and that the black
filament transformer leads run towards the fuse
holder. Fasten the board in place with four addi-
tional # lockwashers and nuts,

Connect a 7" wire to lug #3 of the three screw ter-
minal strip on the output transformer.

Connect the yellow transformer lead to lug #3 of the
three screw terminal strip (5).

Feed the free end of the wire connected to lug #3 of
the three screw terminal strip through the hole in
the chassis and connect it to terminal #53 on the
etched circuit board (S).

Connect the orange wansformer lead to lug £2 of the
three screw terminal strip (S).

Connect a 7 wire to lug #1 of the three screw ter-
minal strip on the output transformer.

Connect the black transformer lead to lug £1 of the
three screw terminal strip (8). Now push down on
all 3 lugs of the 3 screw terminal strip, so that they
will not contact the cover when it is installed.

Feed the free end of the wire connected to lug #1 of
the three screw terminal strip through the hole in
the chassis and run it to lug #2 (center) of the three
lug terminal strip in the tuner. Connect this wire,
the black wire from the mounting tab of the elec-
trolyvtic capacitor, and the red lead from the cutput
transformer to the center lug of the terminal strip
and solder all three wires, There is a total of 7 wires
connecled to this lug.

Twist together the two black filament transformer
leads and locate them toward the rear of the chassis
as shown in the pictorial diagram. Connect one of
these leads to lug #2 (side) of the fuse holder (S).
Connect the other lead to lug #2 of the AC
outlet (S).

Connect the blue output transformer lead to ter-
minal #55 on the etched circuit board (S).



13¢{ )} Connect the blue-white output transformer lead to
terminal #61 on the bowd (S).

14{ ) Connect either one of the green filament transformer
leads to terminal §58 on the board (8).

15¢ 1 Connect the other green filament transformer lead
to the C59B lug of the electrolytic capacitor.

168¢{ ) Strip a short piece of wire bare. Connect one end to
terminal #59 on the board (S). Conneect the other
end to the CH89B lug of the electrolytic capacitor
{5). Make sure that this wire is short, so that it
cannot touch the tuner bottom plate when it is
installed.

17{ } Strip a second short pece of wire bare. Connect one

end to terminal #60 (S), Connect the other end 1o

the CH9A lug of the electrolytlic capacitor (8). Make

sure that this wire is short, to aveid touching the

bottom plate.

S

18¢ ) Connect one end of a 314" wire to terminal #57 (S).
Connect the other end to terminal £568 (8). This wire

should be positioned close {o Lthe board.

13( ) Cut two 3" wires. Connect one end of one wire to
pin §1 of socket V9 in the tuner {8). Connect one
end of the other wire to pin £7 of sockel V9 (8).
Twist the two wires together, and connect one of
the remaining ends to terminal f82 on the board
(&3). Connect the other end to terminal #63 (8).

200 ) Connect one end of an 814" wire to lug 34 of the
quadruple section filter capacitor in the tuner (S},
Pasition the wire as shown in the pictorial diagram,
and connect the other end to terminal #54 on the
PC-9 board (5).

21¢ ) Connect one end of a 23" wire to the center (long)
lug of output socket A of the tuner (S), connect the
other end of the wire to terminal #51 en the
hoard (5).

22( ) Connect one end of a 6" wire to lug #1 of the three
lug terminal strip in the tuner (8). There is a tolal

of 7 wires connected to this lug. Connect the other
end of the wire to terminal #52 on the board (S).
Position the wire as shown in the pictorial diagram.

231 Y Connect one end of a 414" wire to terminal #64 on
the board (8). Connect the other end to eyelet #4{
on the PC-8 board in the tuner (S). Be sure that the
solder flows from the lead to the evelet, and also from
the eyelet to the board.

This completes the wiring of the FMA-2, It is wise to
recheck your connections and make sure each component
is in the correct location. One poor solder connection can
upset the performance of your umit. Check to be sure that
the position of the wires in the unit agrees closely with the
pictorial diagram and the photographs. The pictorial dia-
gram must necessarily be exaggerated for clarity, but any
discrepancies between it and the photographs are of no

consequence. To make sure that no foreign bits of wire or
solder are in the unit, it is suggested that you turn it over
and shake it vigorously.

Remove the fuse presently in your tuner and insert the
2 amp fuse. Inserl the 12AX7 tube in socket V51, and
insert the 6BQ5/EL84 tubes in the V52 and V53 sockets.
Your FMA-2 iz now ready for operation. All that is
required for a complete high fidelity system is a high qual-
ily speaker. The speaker leadz are connected to the screw
terminals on the output transformer. Loudspeakers from
4 Lo 10 ohms should be connected between screw terminals
#1 and §2; loudspeakers from 12 to 20 ochms are connectecd
between terminals #1 and #3. Install the bottom plate and
tuner cover and secure with the 4 sheet metal screws, The
speaker wires should be positioned to clear the up-turned
edpge of the FMA-2 plate, and out the corner of the tuner
rhassis.

IN CASE OF DIFFICULTY

The complete circuit of the Dynafuner FM-1 can be
aligned and checked without use of the FMA-2. If the
Dynatuner operates into an external amplifier, but signals
are not normal from the FMA-2, this definilely isolates the
problem to the FMA-2, If there are no tuner signals avail-
able from the ontput sockets, then the Dynatuner should
be investigated first before attempting to service the
FMA-2. Refer to the FM-1 manual for trouble-shooting
acssistance.

If problems are isolated to the FMA-2, then reference
should first be made to the voltage chart. Departures of
more than 209 from the values shown indicate that there
is a problem in the portion of fhe circuil associated with
the voltage reading.

In the event that the dual elecirolylic capacitor is ever
found to be defective, this cannot be replaced with a stand-
ard capacitor of the same value sinee it has a commaon
positive lead whereas normal capacitors have a common
negative lead. Replacements can be seeured through
Dwvnaco dealers or from the factory, However, if emergency
field replacement is necessary, two separate insulated capac-
itors of corresponding rating can be used il the polarity
15 preserved (positive ends should be grounded to the
chazaig) .

Hum in the FMA-2 may appear through the loudspeaker
if one of the BBO5/ELB4 tubes is defective, or if there is a
severe unbalance between the two tubes. These should be
replaced as a matched pair when tube replacement hecomes
NECOSSATY.

TACTORY SERVICE &ML GUARANTE:

It is recommended that the entire tuner with FMA-2
installed be returned to the factory feor service should
service be required. Removal of the FMA-2 for servicing is
generally not practical since its performance is interrelated
with that of the Dynatuner, and both should be examined
as an entity.

Please refer to the FM-1 manual for factory warranty
and service on the FM-1. This section is applicable to the
combined FM-1 and FMA-2 without additional charge for
service of the amplifier portion of the circuitry.

Dyvna Company assumes no responsibility or liability for
damages or injuries sustained in assembly or operation of
the FM-1 and/or FIMA-2.
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Paris of similar type which do not change performance
may sometimes be included as a matter of expediency. This
will account for slight variations in value and appearance.

Ifs waolt resistors

Ra1 27,000 chms
R 52 150,000 ohms
R &3 220,000 ohms
R 54 1,500 ohms
R 55 470,000 ohms
R 56 470,000 ohms
R &7 47 () ohms
A8 47,000 ohms
R 59 470,000 ohms
R &0 470,000 ohms
R 61 470,000 ohms
R 62 10,000 ohms
1 watt resisfor

R 63 33 ohms
3 walf resistor

R 64 180 ohms
Copoclitors

C 51 10 mmid dise
C 52 0068 mid

PARTS LIST

red-violet-orange
brown-grean-vellow
red-red-vellow
brown-green-red
vellow-violet-yvellow
vellow-violet-vellow
yvellow-violet-orange
vellow-violet-orange
vellow-violet-yellow
yvellow-violet-yvellow
vellow-violet-yellow
brown-black-orange

orange-orange-black

C 53
C 54
C 55
C o6
C 57

02 mid

02 mid

.1 mfd

10 mmfd disc

220 mmfd

C 58 .068 mid

C 59 40/40 mid @ 350 volis electrolytic

12AXT/RBCC83 — Vil
BBQ5/EL84 — V52 and V53
PC-9 etched circuit board

9 pin socket for etched circuit board
gilicon diode — D51 and D52
chassis plate

F-561 filament transformer
Z-499 output transformer

3 screw terminal strip

Fuse, 2 amp

piece hookup wire
Imstruction Manual
Warranty Card

S = e L N

Hardware

6 #6/32 x 14" machine screws
14 #6 lockwashers
18 #6/32 nuts

2 1" sleeves for #6 screw

2 #6/32 x 214" machine screws

VOLTAGE CHECK POINTS

All voltages are measured between the point indicated and the chassis, using a vacuum tube voltmeter. All voltages are
measured with the volume control at minimum, Vallages indieated by (&) must be measured only between the points tndi-
cated, as these pornis are =300 volis.

FING
TUBE 1 2 ) 4 b B 7 2] 9
V 51 12AX7,/ECCA3 180 48 49 6.3 AC 6.3 AC a0 0 T 0
V 52 6BQH/ELS4 —a305 —305 —295 6.3 ack —2 —h.h 0 0
V &3 G6BQS/ELS4 —a05 —A05 =295 Eﬂﬁﬂ* —2 —5.b 8]
Terminal §52 6.3 AC Terminal §58 Terminal f61 —5.5
Terminal §55 —5&5.5 io 6.3 ack Terminal f62 245 ac
Terminal #58 —300 Terminal §58 Terminal §63 245
(4% H
| T4 R - ===
— e EFL r!: i
L] r.:n
| = = T
i w
H *‘
4] TR 1 i
|
i L] .
| | | o
¥ b L] [Li
+T F 2 ! | .
i ‘ :.r - L1B
e b e—— b5
-] 1 11}

=2
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PARTS LIST
FOR
SCHEMATIC DIAGRAM

All resiglors are %5 watt

10%
noted.
R 51
R 52
R 53
R 54
R 55
R 56
R 57
R 58
R 59
R 60
R 61
R 62
R 63

R G4

C 5
C 52
G 33
C 5
€55
C 56
C a7
C 58
(HEL)

(-1
D 52
V5
¥ 52
L

unless otherwise

27,000 ohms
150,000 chms
220,000 ohms

1,500 ohms
470,004 ahms
470,000 ohms

47,000 obms

47,000 ohms
470,000 ahms
470,000 ohms
470,000 obms

10,000 ohms

23 ohms
1 watt

180 ohms
3 watt

10 mmfd disc
L0068 mfd
17 mid
0?7 mid
. mfd
10 mmfd disc
220 mmfd
.068 mfd
40/40 mtd
i 350 v.
silicen diede
gilicen digde
12AX7 fECCA3
6B0S /ELE4
GA05ELa4

“'E 3 LUG TERMINAL
CAPR LUG®E FM-I
g 54
R53 A5G ipic
5 3 BLUE-HH
1
4 |
R52 55 BLK
|
SI5—AA : S S
= (S = YEL
. 3 BED —O 12200
53
Chd !
1
I
Ae3
§n54 RSE RS7 o
e Rl
I 2
Ed
== i
o T # RE&2
1 - A =
T, I
oS
B2 ~g} ¢ !
PIN | vE 0 50 ~O— CONNECTING TERMINAL
— = 3=
PIN TV = =
F-561 LUG ®) 3 LUG TEABNAL
LUG ¥2 o—
FUSE HOLOER V52 V53 af Vsl
" 4
5 - [+
a 5
e 420 3
AC CUTLET

e

BN T

— ]
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