
Rescued from the junk pile 
& fully restored ... 

A 1925 Freed·Eisemann Neutrodyne Radio 
Salvaged from an old storage shed in outback Queensland, this 
rare 1925 Freed-Eisemann neutrodyne set was in poor condition, 
with a dilapidated, water-damaged cabinet and missing parts. 
Restoring it to as-new condition proved quite a challenge. 

F:~~;:',!;~~~~4 ~~~!y \:;: 
around SUS4.5 million worth - more 
than all the other 12 neutrodyne· 
licensed brands combined. This type 
of radio was licensed for manufactur· 
ing under the Hazeltine patents owned 
by Independent Radio Manufacturers 
Inc. 

The Freed-Eisemann company was 
run by Joseph Freed , Alexander Eise­
mann and Arthur Freed. They stated in 
their advertising that they felt "person­
ally responsible" for the performance 
of their radio sets. These sets were 
craftsman-built and you can see the 
high quality right throughout their 
radios - from the cabinet to the chassis 
and the overall design. 

In 2008, HRSA member Stan Sny­
ders was travelling from Queensland 
back to his home in Victoria. Stopping 
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for a short break and fuel in the remote 
outback Queensland town of Surat, 
he looked for a junk shop. An old 
wooden storage shed with a concrete 
and dirt floor and lots of junk looked 
promising. It was run by a woman 
supplementing her fanner husband's 
income during tough drought times. 

Scanning the junk, it didn't take 
long for Stan to spot a real gem. Sitting 
on the dirt floor with half a petrol­
engined waler pump on top. was what 
looked like the back of a 1920s coffin­
style radio. When the dust was wiped 
away, the front panel indicated that it 
was a Freed-Eisemann Model NR-7. 

Unfortunately, it was badly dam­
aged , with the top lid bowed and 
split along its length, due mainly to 
the heavy petrol engine that had been 
placed on top. The inside had also 
been stripped of some parts and the 

wooden cabinet was clearly water­
damaged. However, the three large RF 
coils were still in place and so were 
the three tuning capacitors with their 
very large black Bakelite knobs. 

Sitting next to each RF coil was a 
UX-base valve socket. Incredibly, each 
of these sockets was fitted with an 
80 rectifier valve, so someone in the 
past clearly didn't have a clue about 
what they were doing. The rest of the 
circuitry was missing. 

Only the holes left on the fro nt panel 
gave a clue as to what may have been 
there. It was obvious &om the layout 
that the radio had been designed and 
constructed in hvo halves. An RF 
(radio-frequency) section which was 
largely still present and an AF (audio­
&equency) section which was the part 
that was missing. All the internal 
wiring still present used solid round 
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copper wires covered with black cloth 
spaghetti. 

The only cotton-covered wire was 
a section of the battery cable. The rats 
had eaten the rest of it. And every cable 
exit hole had been gnawed around the 
edges, leaving deep grooves. 

The $50 asking price for the set 
seemed reasonable so Stan asked the 
proprietress about its history. She told 
him that it had been found at a local 
cattle station clearance-sale two years 
before and was part of an auction lot. 
Unfortunately, she couldn't remember 
the name of the cattle station but it 
was obvious that the original owner 
had purchased this upmarket set to 
pick up distant stations like Brisbane. 

She also said that since the dirt floor 
of the old shed often flooded when it 
rained, the more valuable petrol en­
gine had been placed on top to protect 
it from the water! No matter - this set 
was too good to pass up, so Stan paid 
the $50 and took the set with him. 

Restoration 
"Old Freed" subsequently sat on the 

workshop bench for two months, then 
Stan took digital photos to later serve 
as a guide when it came to putting it 
back together again later on . Taking 
a few photos can be a real time-saver 
when it comes to radio restoration. 

Having taken the photos, Stan began 
the disassembly. The poor s late of the 
cabinet and other parts meant that it 
had to be completely stripped down 
before restoration could begin. 

First , the fro nt panel and the attach­
ed RF section were removed and put 
to one side. The rationale at this stage 
was that if the cabinet could be made to 
look like new, it would provide suffi-
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This 1925 advert for Freed-Eisemann radios boasted that the company had 
outsold all the other 12 neutrodyne receiver manufactUn!rs combined. 

This is the view inside the cabinet of the fully restored receiver. The RF section is at the left, while the detector plus 
audio stages are at the righthand end. Note the two gold-finis hed interstage transformers in the audio section. 
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Model NR-7 

Fig,J : the Freed-Eisemann NR-7 is a battery-powered 6-valve TRF receiver with antenna tuning, two tuned RF stages, 
a detector stage and two audio stages. Note that the final audio stage consists of two triodes connected in parallel. 

dent incentive to restore the circuitry. 
lfnot, the radio would be stripped for 
the parts. 

Cabinet 
The timber case came apart very 

easily, the various joints having been 
weakened due to frequent soaking, 
snn bleaching and abuse. Each timber 
panel was then washed in soapy wa­
ter, then stripped with paint stripper. 
There were five panels in all, consisting 
of the three sides, the base and the lid. 

The split lid was repaired by gluing 
the two broken halves together and 
then clamping them while the gl ue 
dried. 1\vo-pack epoxy was used, 
rather than PVA wood glue. 

Next, the four remaining panels, 
now clean of dirt and paint, were 
soaked for three days in a bathtub, 
to prepare them for straightening. 
The panels were then stacked on top 
of each other with several sheets of 
newspaper between them and placed 
in a hydraulic press. About 200kg of 
pressure was applied and the set-up 
left for three weeks, allowing the 
wood to dry thoroughly. At the end of 
this period, the panels were perfectly 
straight again. 

Each panel was then thoroughly 
sanded , starting with 80 grit Free-Cut 
sandpaper and finishing with 120 grit. 

Repairing the damaged rear panel 
was the most difficult part of the case 
restoration. Some of the gnawed holes 
were repaired by simply sanding but 
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others needed major filling. The trick 
to making a repair invisible is to use 
the right colour filler and this was ar­
rived at by experimenting on the back 
of the baseboard. Applying a little 
linseed oil to a small area brings out 
the timber's colour-a good indication 
or the filler colour needed. 

"Timber Mate" wood filJers are wa­
ter-based, non-shrinking and readily 
available. The trick is to select the fi ller 
that's the closest t~ the desired colour, 
then fine-tune the colour by mixing in 
a little colour pigment. Artist's acrylic 
paint can also be used. Properly done, 
the repair can be invisible. 

At this stage, the case was ready 
to be reassembled and this was done 
using PVA wood glue and new slotted 
wood screws. Any excess glue was 
removed using a damp cloth before ii 
dried. Once assembled, the case was 
clamped, checked with a square and 
the glue allowed to cure for several 
days. 

Restoring the timber colour 
The sun, dirt and rain had all taken a 

toll on the timber and much of the natu­
ral colour had been lost over decades 
of abuse. Stan's friend and woodwork­
ing guru, Doug Ellis, had the answer. 
Before painting, the trick is to prepare 
a solution of green and yellow pigment 
in methylated spirits. This solution 
needs to be weak and translucent and 
is applied to the timber using a small 
square of cotton cloth. It's then allowed 

to dry, after which a second or third 
coat is applied as required. 

When this was done, the wetted 
wood immediately took on depth and 
patina. This colour-burst disappears as 
the methylated spirits evaporates but 
then returns again when the timber is 
clear-painted. A light sand using 180 
gr it is recommended before applying 
the first coat of clear polyurethane. 

Finishing coats method 
Stan achieved spectacular results us­

ing satin oil-based clear polyurethane 
paint. First, three coats were applied, 
with 24 hours between each applica­
tion to allow the previous coat to dry. 

These first three coats don't need to 
be carefully applied, as a few brush 
strokes will make no difference to 
the final finish (and nor will a few 
dust speckles). In fact, these first three 
coats are applied simply to fill the 
woodgrain and give depth to the finish. 

Once the third coat has been ap­
plied, the cabinet was left to stand for 
three days to allow the polyurethane 
to cure. Stan then used 600 grade wet 
& dry paper and a solution of warm 
soapy water to rub back the painted 
area while taking care not to damage 
any mouldings. The resulting white 
milky paste was simply wiped away 
with a damp cloth during this pro­
cedure. 

The sanded areas were then left to 
dry, after which two more coats of 
polyurethane were applied and left to 
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Rear view showing the large coils and the two wirewound rheostats. The entire detector/audio board on the left was 
missing from the salvaged unit and had lo be rebuilt from scratch, using photos obtained via the internet as a guide. 

cure fo r another th ree days . The panels 
were then again rubbed back using 
600 grade wet & dry paper and warm 
soapy water, as previously described. 

Once dry, a final coat of polyure­
thane was applied using a soft long­
haired brush and all owed to cure. This 
was then gently rubbed back with 0000 
steel wool and linseed oil. 

The accompanying photos show the 
end result , with the timbers brought 
back to li fe. In fact, the cabinet now 
looked so good that it inspired Stan 
to tackle stage two - the electronics. 

Parts•gathering 
Having restored the cabinet. it then 

took Stan a fu rther 18 months to col­
lect sufficient original parts to begin 
restoring the circuit. There were some 
good fi nds along the way, with most of 
the parts, including the missing knobs, 
coming through eBay and contact with 
fe ll ow collectors. 

One of the most spectacular finds 
was the unique on-off-volume switch 
- it was new in its box (1925 stock) 
and cost just $8! The missing high· 
shoulder UV sockets (for the short-pin 
201 valves) were located, while the 
60: and 100: rheostats came from the 
HRSA's Valve Bank. 

A Google search soon located the 
circuit , along with photographs of 
the chassis. This information was 
invaluable, especially for the missing 
audio stages. Stan wanted the set to 
look like it had just left the factor y, so 
authenticity was paramount. 

First, the RF stage was disassembled 
from the black face escutcheon and 
given a clean with warm, soapy wa­
ter. The two rheostats and the rotary 
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switch fo r on/off/medium/loud were 
mi ss ing and so meo ne had badly 
d rill ed a jagged 20mm-hole where 
the switch had been. This hole was 
repafred using 2-pack cast 306 epoxy 
resin with a black primary pigment 
(availabl e at fi breglass stores and craft 
shops), to match the original colour. 
The entire hole was fi ll ed , then cut 
with 600 wet and dry an d poli shed, 
to give an invisib le repa ir. 

Cast 306 epoxy is easy to work 
with and machines rea lly well . It's 
produced by a company call ed Solid 
Solutions in Moorabbin . Victoria. This 
epoxy is also suitable for making knobs 
and doing other repairs. Any colour 
can be made, using primary pigments. 

The next step involved restoring all 
the border lines and lettering on the 
faceplate and knobs (they had faded to 
almost grey). All the Freed-Eiseman n 
set's graphics were ori ginall y gold, so 
a 'Power Plus' Contessa Gold (PJ6160) 
automotive spray can was used (avail-

abl e from Supercheap Auto or Auto­
Barn) fo r this job. 

After shaking the can vigorously, 
Stan sprayed a small amount into the 
cap. Then, using a very fi ne touch-up 
brush, the paint was smeared into 
the grooves of the letters and edging 
and left to dry. A second layer was 
then applied. as required. Once dry, 
the excess was rubbed off using a fine 
cotton cloth dipped in a small amount 
of acrylic thi nners. 

Valves & audio stage 
The Freed-Eisemann Model NR-7 

used UX-201 A triode valves through­
out {six in all) but the CX-301 A can also 
be used, as can power triode valves 
such as the UX1 71A and UX11 2. The 
required valves {UX-201 A) were all 
obtained through various enlhusiasts 
and via the internet. 

The missing audio section was made 
by fo llowi ng photographs of complete 
NR-7 radios. Two brass brackets need-

The two 1µF capacitors mounted under the RF stage were sUII operational, 
while the new multi-way battery cable was obtained from stock t:specially 
made for lhe HRSA valve bank. 
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The only fixed resistor in the circuit is the 2Mn grid leak 
resistor for the detector valve. It 's mounted between two 
clips above a 0.00025µF (250pF) mica ca pacitor. 

This close-up view shows one of the variable capacitors 
after it had been ultrasonically cleaned, scrubbed with a 
toothbrush and re-assembled. It now looks like new. 

ed manufacturing, so brass stock with 
the same profile as the brackets in the 
RF area was obtained from a company 
in Clayton, Victoria that specia lises 
in brass profiles. This brass stock was 
then cut and bent to shape. 

The most difficult items to acquire 
were the two interstage transform­
ers. Only originals could be used, as 
Freed-Eisemann wouud their own. 
They were au tograph embossed on 
the metal band around the transformer 
and finished in gold plating, so they 
really looked the part! Once again, the 
internet came to the rescue. 

Grid resistor 
The only fixed resistor in the entire 

circuit is the 2Mn grid resistor for the 
detector valve. This clips into two 
brackets mounted at either end of a 
0.00025µF (250pF) mica capacitor 
(see photo}. These parts also had to 
be replaced . 

RF stages 
After initially clean ing the RF parts, 

all three variable tuning capacitors 
were disassembled and placed in an 
ultrasonic cleaner. Their aluminium 
vanes and frames were then finished 
off by scrubbing them with a tooth­
brush , after which the bearings were 
oiled and the parts reassembled. They 
came up looking like new. 

The RF coils are rather large and 
have khaki windings. However, the 
coils were very discoloured, so they 
were removed from the chassis and 
painted with artist's acrylic paint 
mixed with water to a runny slurry. 
This was virtually a dye which the 
double cotton-covered coils absorbed 
perfectly. After three coats, the result 
was exactly as envisaged. 

As previously stated, all the wiring 
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in the RF stage used round copper 
wires covered with heavy black sleev­
ing. This wiring was in poor condition, 
so it was replaced and covered in heavy 
black spaghetti insulation . 

A new cloth-covered, multi-core DC 
power cable, obtained from the HRSA 
Valve Bank, was also installed. 

Alignment 
The first and second RF stages in 

Freed-Eisemann Model NR7 need to 
be aligned (or "neutralised"}, with no 
heater voltage app lied to the valve in 
the section currently being neutralised . 

One way of removing the heater 
voltage would be to unsolder the sup­
ply lead to the relevant section each 
time it's neutralised, then re-connect 
on completion. However, that's messy 
and time-consum ing, so Stan made 
an adapter socket, comprising a spare 
socket mounted on top of the pin as­
sembly from a dud valve. This assem­
bly has the grid and plate connected 
but not the heater pins. 

This simple adapter enables the 
valve to be 'in circuit' but effectively 
disconnects the heater voltage. 

The alignment procedure is as 
follows: first, with all valves in place, a 
radio station at the top end of the band 
is tuned. That done, one RF valve is 
removed, placed in the special adapter 
and the assembly fitted back in place. 
The relevant neutralising capacitor is 
then adjusted until no sound is heard. 

As an aside, it's also possible to 
discard the adaptor and simply use 
a valve with an open-circuit heater. 
However, it's still better to neutralise 
the grid and plate of the valve that will 
actually be used in the set. 

Audio levels 
When set to its mid-position, the 

rotary switch applies voltage to the 
heater of the fi rst stage audio valve. 
This gives a volume that's more than 
adequate for everyday listening and 
can be adjusted by a rheostat, which 
changes the heater voltage. 

Switch ing to the 'loud' position 
engages the heaters of a further two 
201A's wired in parallel (ie, the second 
audio stage}. Ifthe local stations are too 
loud, then one of the 201A valves can 
be removed! Note also that if a power 
tr iode valve like a UX171A or UXl 12 
is used in the second stage audio, just 
one is needed - in either valve socket. 

The weakest 201A is used for the 
detector, as it doesn't need a high mu 
(voltage gain). The highest mu valve 
is fitted to the first audio stage, as 
that's where the most amplification 
takes place. 

The audio output is fed via a phone 
jack under the 3-position switch. Stan 
tried horn speakers and headphones 
but the frequency range of a horn 
speaker is pretty awful for music. In 
the end, a PA speaker with an 8-inch 
(200mm) loudspeaker was used and 
is connected via an audio transformer 
with a 7k11 primary. This improved the 
listening quality no end. 

Performance 
In operation, the NR-7 is very sen­

sitive and selective and is one of the 
best performing sets in Stan's collec­
tion. By using a 30m-long wire aerial. 
stations from NSW, SA and Tasmania 
are received just like local Melbourne 
stations. 

Stan believes that this excellent 
performance is largely due to the huge 
coils that this set uses in the RF stages. 
They are certainly much bigger than 
those used by most of the set's other 
competitors . SC 
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