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This old Bliley crystal oven type TCO-2A was a purchase from the Dayton hamvention
fleamarket (for those who don't know, haven't been, etc.... the Dayton hamvention fleamarket is
the closest a fanatical homebrewer can come to heaven, without actually departing planet
Earth). The oven came on a small chassis with two 12AT7 (dual triode) valves, price for the
whole thing was just US$1. The oven has a standard octal base and contains two crystals in
HC6 holders. The heater is rated 6.3V 0.85A and claims a temperature of 75C.

See the photos below of the chassis and the oven, and even the oven with its can removed.
The inside of the can is lined with some kind of cork material for thermal insulation. Click the
photos for larger images!
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A year or two elapsed, in the blink of an eye as is customary, before it was time to look at this
oven again. | found a little data on the internet on this oven, at NNN. The relevant section is
shown below (click for larger image).
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Aside from a little data which | already knew (it is printed on the label at the top of the can), the
very useful additional piece of information here, is the oven connections diagram seen here to
the right. The resolution is rather limited but you can see the general idea. The thing that looks
like a diode is in reality supposed to be the thermostat. The diagram shows where the voltage
for the heater should be connected, and where you can connect a pilot light, which is supposed
to come on when the oven is switched on by the thermostat.

| wasn't able to measure anything with a DVM between the pins that approximated the

allegations of the diagram. | could measure a few ohms, seeming not inconsistent with a heater
rated 6.3V 0.85A, between pins 5 and 7. Connecting 6.3V for some minutes did result in the can
getting hot (very) but there was no indication of any thermostatic action or pilot lamp activity etc.

Recognising that it would potentially be an unsuccessful, one-way, destructive process, |
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realised it needed opening up and some repair. The following photos (click for larger versions)
show the dismtantled oven components and a close-up of the heater itself, which is sandwiched
between a copper plate, between the crystals. The thermostat is the white cylindrical thing
attached to the heater. It has a copper screw which presumably sets the temperature.

{gallery}bliley/2{/gallery}

Some considerable force was required to prise the lower parts of the assembly from the octal
base, so the exact cause of the fault was indeterminable. | assumed that somewhere
underneath the crystal sockets, something had snapped, corroded, broken, shorted, or some
combination of these. | worked out how to put it back together, with connections complying with
the wiring diagram (left photo below).

{gallery}bliley/3{/gallery}

The HC6 crystals were snipped open. Inside one | put a modern HC49 crystal on 5.0688MHz; in
the other a tiny PCB containing a TMP36 temperature sensor (above right). Now when power is
applied and a pilot lamp connected, the light stays on for some minutes, then goes off for a
minute when the oven has reached full temperature, and thereafter flashes intermittently to
maintain the target temperature. So a successful repair! After some decades of inactivity, it all
seems to work as it should.

Now to make some measurements, again the Arduino frequency-counting data-logger project
seems to be most useful. The chart below shows the temperature inside the oven, as measured
using the TMP36 temperature sensor (RED line). At the same time, | measured the 6.3V at the
pilot lamp, this is the BLUE line at the bottom. | was extremely impressed by this result.
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