
Fully electrified 110 year old log house:
36 m2 solar panels, 30 kWh battery, Tesla Y, geothermal heat pump

36 m2

Inverter

30 kWh
battery
(LiFePO4)

Tesla Y 75 kWh

Solar panel assembly

Typical sunny day situation: solar panels produce 
6,00 kW, battery fully charged (100 %), house con-
sumption 0,22 kW, and the excess electricity 5,51 
kW is sold to a national power company.

Geothermal heat pump saves 50 %Geothermal heat pump saves 50 %
of the property energy consumptionof the property energy consumption

jukka.o.mattila@gmail.com
https://www.jukkaomattila.fi

https://www.jukkaomattila.fi


Geothermal heat pump with 170 m deep heat well saves 
50 % of energy with five 750 x 2100 mm radiators

170 m
deep

heat well

Original
log wall

  Log wallsimulation

      Five radiators

     750x2100

    mm each

  (only two

 visible here)

Insulated channelunder the house

With geothermal heat pumps underfloor heating is normally applied. 
The large floor area makes good use of the relatively low water tem-
perature of the heat pump. However, I did not want to open my 100 
year old sturdy wooden floors. The solution was to use five high 750 x 
2100 mm radiators. Each of them has two 2-sided heating elements, 
which gives the five radiator system a total surface of 30 m2. 

Thus, also in this solution, there is a large surface area combined 
with the relatively low water temperature output of the heat pump. In 
addition, the heat is released directly, not through the floor coverings.

It was a pity that the five radiators completely hid the beautiful log 
walls behind them. Fortunately there was a company which photo-
graphed the original log walls and produced tapes to cover the radia-
tors. The wall coverings and other decorations are hung with magnets.

The water tubes go in the cold space under the house. I had to con-
struct there a 5 m long thermal insulated channel (see me below). On 
all sides, the channel has a minimum of 10 cm insulation. Ju
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Transferring the
photographed 

log pattern onto
the radiators

Readmorehere

https://www.suomela.fi/miellyttava-ja-vaivaton-maalampo-rintamamiestaloon/


Water
inlet to

the house

Water meter

Water
shut-off

valve
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Pulley multiplies the force of the falling 1,5 kg weight

Weight
1,5 kg

Toilet paper strip
pressed against the floor

1

2

3

4

5

6

7

8

Plot of the Cellar Theatre: In case of water flooding on the floor, 
the toilet paper strip (1) gets wet and breaks, letting the weight 
(2) fall, while the string (3) with force of the pulley (4) turns the 
water shut-off (5) from position ”open” (6) to position ”close” (7). 
Final result: water is prevented from entering the house (8).

Slotted wheel
on ceiling

Slotted wheel
on ceiling

Domestic precaution against very unprobable ...

... power outage
During power outage
the 30 kWh property

battery provides
electricity for instance 

for the fridge and
freezers

... bathroom leakage
Extra shut valves prevent
unexpected leakages

... accidental flooding. In case of a major 
disaster a simple flood prevention totally shuts the 
water inflow. For occasional guests, the system is 
demonstrated as a two seat Cellar Theatre ––>

<–– Steel weight 1,5 kg



Firewood carousel and cloth draining frame
The firewood carousel was constructed from a 
30 kg heavy industrial washing machine bearing, 
saved from the local circulation centre. From the 
bearing, only the orange feet are visible. I replaced 
the washing drum by a 45 x 64 cm plate to carry 
two firewood baskets. Filling the oven, it is easy to 
pick up just right size firewood from the baskets.

After filling and firing of the oven, the firewood 
baskets are slid on the rails to the warm side of the 
oven. As the carousel firewood plate is detached 
from the floor, it is easy to keep the floor clean.

Firewood heating became October 2019 obsolete due to the geother-
mal heat pump and 170 m deep heat well. The oven, never used after 
2019, now secures as a heating back-up of the fully electrified property.

Cloth draining frame was born from the idea that 
in the living room oven I had two tons of hot stone 
during the wettest and coldest season of the year.

On the right side of the frame there is place for 
boots, shoes and insoles (see the picture top right). 
The boots fit both horizontally and vertically. The 
boot draining frame is built of 25 mm galvanized 
steel net. 

For occasional draining, on the left side of the 
frame there are altogether 12 clips with 15 and 45 
cm chains in two rows at varying distances from 
the oven (poorly visible in the pictures). On the hot 
front side of the oven there are eight sturdy chains 
in two sets.

When needed, for instance after the laundry, 
there is a 80 cm long cloths rail tube to be taken 

out of the frame (see above).
The whole framework is mainly constructed 

by welding and bending from 3/4” ja 1” plumb-
er’s tube, stove enamelled later.
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Restoring in 2008 the
house–lake connection
cut by highway in 1970

HOUSE
LAKE

In 2006 I bought an estate in Hattula, southern Fin-
land. Prior to the building of the new highway in 
1970, the house had been connected to the neigh-
bouring Vanajavesi lake.

In 2008 I let a 21 meter long private tunnel be 
built under the road. It was a joy to watch the excavator driver with 44 
year experience exploit the 1960’s Brøyt technology with a modern 
Komatsu excavator. See a 45 minute movie of the tunnel construction.

https://www.youtube.com/watch?v=Wa5zImOsHIo
https://www.youtube.com/watch?v=YJH-E6JirFE


Same water level in all
the containers

Communicating garden vessels

210 litres 210 litres 1000 litres

Rainwater
storage

Large sieves
remove the grit

From the

terra
ce

From therooftop

1000 litres

Taking one watering can of water low-
ers the surface of the tub only 5 mm 
as the deficit fills in from the others.

There is enough water for the whole 
summer. An accidental summer rain 
outpour fills the system rapidly.

”European
Central

Bank”

SHIFT

10.8.2020

To the lake To the 
container



Lawn –> meadow
Create a flowering meadow by al-
ways taking the grass away. Simulta-
neously, your lawn-mowing becomes 
less frequent.

Light, cheap and utmost durable poly-
carbonate sheet bends easily as cold, 
but still better when heated. It can be cut 
with ordinary kitchen scissors. Pop rivet 
the sheets together with large stainless 
base plates.

Polycarbonate collector
•	empty 2,2 kg, 65 litres
•	very easy to empty
•	breaths, fills completely

Factory product
•	empty 2,5 kg, 44 litres
•	complicated to use
•	remains always short

CRADLE 2 mm 
polycarbonate 

COLLECTOR 1 mm 

polycarbonate sheet

Large

HANDLES

The grass is blown with full speed to the collector. Simultaneously the 
air escapes through the grating R. The collector is full, when the grass 
comes out of the outlet S. The aim to see the grass through the collector 
did not realize because the plate became dimmed.

R

S

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com
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Ergonomic miniature greenhouse

Automatic ventilation
on top windows, with opposite 

forces of a spring and a thermal 
expansion chamber (black,

with white ends)

Notice holes in the ridgepole, 
for hanging plant baskets!

Materials
The overall design was based on optimal use of three
polycarbonate sheets, minimizing their material waste.
•	 Black rubber hose Ø 32 mm (support arches)
•	 Pine board for the top rectangle (with plenty of holes,
	 for hanging and supporting of the plants)
•	 3 ea flexible polycarbonate sheets 1250 x 2050 mm
•	 Timber 2 x 4” for the base rectangle 1,0 x 2,5 m
•	 8 ea stainless hinges, for the ventilation windows
•	 Four adjustable (35...50 cm) steel furniture legs
•	 Detachable white polythene ”skirt” 590 x 60 cm

2018

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com JO
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Two large vertical
slide hatches

Four 45 cm high legs (not visible) and a white 	 ”skirt” allow taller plants

Folding plate for

watering

Sturdy handles
for transport

mailto:%20%20%20jukka.o.mattila%40gmail.com?subject=


Garden tool storage
before ... and after

Starting point for renewing my garden tool 
storage was to have tools out of way: up, and 
mostly horizontal.

The white wooden box consists of 6 x 2,5 
m = 15 meters of Ø 50 mm electrician’s white 
assembly tube. The long tool shafts fit inside 
the tubes. The tube is cheap, it is easy to 
work with, and it stays straight. As the tube is 
intended for permanent use in building con-
struction, it probably also is resistant to time 
and varying weather conditions.

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com

12 of the tubes go right through the whole box, al-
lowing for instance the long rake shafts. Additionally, 
on the right side, there are 6 shorter tubes (ending 
behind the front plate) for short-shafted hoes etc. 

The whole box 
is penetrated 

by 12 long
tubes,

intended for 
long-shafted 

rakes etc.

In the back 6 
short tubes 
(ending 
behind the 
front plate)
for short-
shafted
hoes etc.

mailto:%20%20%20jukka.o.mattila%40gmail.com?subject=


READING nest
with colour

In the Reading nest you can completely 
devote to your intellectual desires. It is true in-
deed that for reading hands are needed only for 
drinking tee, turning of the pages, or for an oc-
casional tooth service.

The reading plates are Ø 4 mm mat white 
polystyrene, lower end bent to a 90° angle.

The basis of the double-forked lamp is from 
a local recycling center. The  lamp shades are 
Orthex 5 litre white buckets (à 1,85 €). If one re-
ally wants to enjoy the colours, the lamp shades 
should be transparent.

The led lamps and remote control unit be-
long to Clas Ohlson 806 lumen (≈ 60 W incan-
descent) E27-jedi iDual-series.

The lamps can be guided either jointly or in-
dividually, depending on the alignment or dis-
tance setting of the remote control unit.

For reading, there are five different shades of 
white colour available. For other use there is a 
wide spectrum of colours from deep red to yel-
low, blue, etc.

Evening ambiance can be created by con-
tinuously varying colour programs, each behind 
their own button: feast, sunset, forest, sea, fire-
place and romance. 

tooth string

tooth pick

timer

Five shades
of white light
for reading

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com JO
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Brush up your Finnish and get acquainted with
250 Finnish authors and their production at

		  https://www.kirjailijaportaali.fi

https://www.kirjailijaportaali.fi


Pisarapöytä 	 Teardrop table
Pieniin tiloihin suunniteltu pisarapöytä on nelikulmaisen ja pyöreän pöydän yhdistelmä. Kantaosa 
tarjoaa lisäpinta-alaa ja pyöreä osa sosiaalisuutta. Tilaa on erityisesti pöydän alla, koska pöydässä 
on vain yksi jalka. Materiaalina 20 mm koivu-liimapuulevy, pintakäsittely Osmo-puuvahalla. Pinnan 
suojana vaihdettava kerni-vahakangas, jonka kiinnitys isokantaisilla ruuveilla pöydän alapintaan.

Teardrop table is an esthetic and versatile solu-
tion for cramped and narrow spaces. It combines 
the characteristics of rectangle and round shape. 

With just one leg and only 20 mm birch board, 
the teardrop table provides comfort and pleasure 
also for the feet in the form of ample leg space. 

Version 3 (below), finished in September 
2024, sums up the experiences gathered from 
Versions 1 and 2. An exchangeable plastic table 
cloth shields the wooden surface. The cloth is 
fixed by screws onto the underside.

VERSION 1 with 
magazine slot and 
Ø 57 cm glass plate

VERSION 2 with two 
long magazine slots 
and Ø 70 cm circle

BEFORE

VERSION 3 with Ø 80 cm circle 
and adjustable arms with two fruit 
trays and a reading stand. Two 
extra chairs stored under the table 
for seating four persons around.

Hinged upper flap
of the reading stand
Down: for books only
Up: 	 for tabloid
	 newspapers

AFTER Fruit trays

Exchangeable
plastic table cloth

Extra
 chairs

Reading stand
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Unfolding 		      kitchen cabinets

Wine cabinet Storage boxes (8 ea)

Utensile drawer Cookbook stand Cutlery tray

In utmost cramped places, like in yachts or narrow kitchens, 
every effort must be taken to place all the necessary utensi-
les within arm’s reach, often from the same footholds.

Ball-bearing slide rails are excellent in hiding things behind 
the cupboard front panels. In the 60 cm deep Utensile drawer 
two very long rails are placed behind the vertical left wall, one 
above the other. The Cutlery tray hangs from a horizontal 
pair of rails, as can be seen in the picture. The Cookbook 
stand is hardly visible when stored flat under the cupboard.
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The height
difference

between the
rain shield and 
the cellar floor

is 4,5 m, 

Floor level of the earth cellar

Rain shield

Wind
rotator

Shutter

Window

Behind the window, there is a light feather as a sen-
sitive up-or-down flow indicator, having Ø 0,5 mm 
pin as a bearing, stuck on the cork at the back of the 
tube.

The tip of the feather is painted red to act as a 
“pointer”.

Hattula Torpankuja 6

Earth cellar ventilation tube
In the old earth cellar the air arrived on the top of 
the door, and escaped through the ceiling, just only 
about 1 meter from the door.
Problem: poor air circulation, fusty atmosphere.

Solution: I constructed a new high vertical Ø 110 
mm ventilation tube, with its base down at the floor 
level at the very back of the earth cellar. The air still 
arrives on the top of the door, but flows now through 
the whole of the cellar space.

Materials: Metal parts stainless or galvanized steel. 
The 4,5 meter high vertical tubing is plastic and alu-
minium. The rain shield is a recycled lamp shade.

To prevent insects from entering the cellar Ø 0,7 
mm stainless web is used throughout.

The earth cellar is covered by about 1 meter of earth, 
plus the occasional snow in winter. The cellar inside 
temperature is around + 4 °C even in the coldest 
outside temperatures (–30 °C).

finished 23.8.2011
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Mail  NO Mail  YES

The fishing line inside the mailbox ...

... and outside:
Nylon tubing Ø 4 / 2 
mm (prevents wear in 
the lead-through)

Sheet metal
notch,
leaving the sema-
phore horizontal

Nut
(as a weight)

Hatch
OPEN

Hatch
CLOSED

“Stala” mailbox status indicator 24.6.2011

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com

”An innovative idea, which provides an additional function to the mailbox”. 
Jaakko Kurvinen, ceo, Stala

mailto:%20%20%20jukka.o.mattila%40gmail.com?subject=


Leaf seine
for sand beach cleaning

The cylindrical wall of the leaf seine is bent from per-
forated aluminium sheet 3,1 m long and 63 cm wide.

The mouth of the collecting container is 1,2 m wide 
and about 40 cm high. The bottom of the seine is 
stainless steel with similar hole size as the cylinder, 
about 3 mm. Thus, the device gathers all the debris 
down till Ø 3 mm.

The two lower sieve strings are attached to the 
lower corners of the 1,2 m long front line. The central 
upper string is attached to the middle of the mouth. 
By drawing more or less of this upper string, you can 
tilt the sieve to the desired angle against the lake 
bottom. In this way it is possible either to plane the 
dry leaves from the shoreline, or capture stones or 
rotten tree parts deeper from the lake bottom.

In planing the shoreline, unwanted sand may get 
in. The finest sand flows back to the water through 
the Ø 3 mm holes in the bottom and cylinder, if you 
immerse the sieve into 30–40 cm deep water and 
forcefully tilt it back and forth by holding the handles.

If you want to get rid of the coarse gravel or stones, 
just turn the sieve upside down in the water. The 
coarse parts drop to the lake bottom and by turning 
the sieve quickly upright you can get the finer grit 
back again.

The contents of the sieve are emptied to the shore 
or to the wheelbarrow. As the device is made mainly 
of aluminium, it is light and easy to deal with.

As the lake bottom gets cleaner, you can concentrate 
to tidy up even the last bits and pieces. When the 
sunlight uncovers the glimmering white lake bottom, 
you are rewarded.

The leaf grit being removed, beautiful miniature 
sand dunes are little by little formed to the bottom

Jukka O. Mattila 30.6.2006
+358 (0)50 9101 596   jukka.o.mattila@gmail.com

mailto:jukka.o.mattila%40gmail.com?subject=


Wireless water thermometer
Suomen Lämpömittari No 7335

”Do not drop the equipment to the water”
”Avoid rain and direct sunlight”

Intended to be used in dry environments, the ther-
mometer also works in a wet environment, if protected 
against moisture. It is interesting to follow the lake sur-
face temperature in 0,1 °C intervals.

The 868 MHz signal stands 10...15 cm of water to 
the indicating instrument within about one meter. The 
range in free air is about 80 meters.

Samples in 25 s intervals, resolution 0,1 °C. Battery 
duration: indicator 24 months, sensor 12 months.

Sensor in sealed 

bottle, subsurface

Jukka O. Mattila, President of the Finnish Association of Small Secondary Schools, FASSS
+358 (0)50 9101 596   	 jukka.o.mattila@gmail.com JOM 20.6.2016
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How to place
LARGE flagstones

Oristone XL paving stones may weigh hundreds 
of kilograms. Moving and placing of so big slabs 
may prove difficult.

A. The work is easier, if you make cardboard 
models of the slabs. The two butterfly slabs 
(back behind in the picture) are already in their 
places, aided by their cardboard models. The 
nearest area is under planning.

If both sides of a slab are usable, make a 
model of them both.

B. The periphery of the area is usually easier 
to begin with. The rims of the inner area slabs 
must often be worked and cut further. Cardboard 
models help in that. Zig-sawing them in different 
mutual positions shows, how to receive the best 
result with the minimum of cutting work.

C. The seams are filled with fine sand.

D. Protect the surfaces with for instance Nano1 
spray.

E. The final result usually differs a lot from the 
original cardboard modelling. The most creative 
phase is the cardboard zig-saw, in which the final 
layout is found.

The guide: 4.1.2016 jukka.o.mattila@gmail.com

B

D

A

C

E

  O
ristone Oy

www.oristone.fi

Readmoreaboutstones

https://www.suomela.fi/kivien-raivaus-kotipihalta/


Water plant ra
ke

Jukka O. Mattila
22.7.2019

Uproot water plants to gain more space for swimming and fishing



To anybody fond of physics demonstrations:

Please find enclosed five demonstration articles by a retired Finnish physics teacher. 
All the articles have been published at The Physics Teacher (TPT), the journal of 

AAPT, the American Association of Physics Teachers:

1. “A post-prandial altimeter”, TPT September 1981, p. 410-411
2. “Physics at the Fire Station”, TPT October 1988, p. 440

3. “Spectral Experiments with White Light”, TPT September 1994, p. 338-339
4. “Laptop Art”, TPT February 1996, p. 78-79

5. “Reindeer Diode”, TPT January 2013

Three of the articles (3, 4 and 5) have given rise to the cover picture of TPT.

In addition there is an article “The Foucault pendulum as a teaching aid”, published  
by the British IOP Publishing Ltd at Physics Education 26 (1991)

A live demonstration: http://www.youtube.com/watch?v=BpYs4YfEEuY

With best regards,

Jukka O. Mattila
Torpankuja 6, FIN-13880 Hattula, Finland

jukka.o.mattila@pp.inet.fi
+358 50 9101 596
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Altitude

12 000 m

How to turn your aircraft lunch tray into an altitude meter

Current address of the author
Mr. Jukka O. Mattila, Torpankuja 6, 13880 HATTULA, Finland
jukka.o.mattila@pp.inet.fi +358 (0)50 9101 596

meter



Having performed this demonstration several times I have learned a hard lesson. There are two types of 
empty 200 liter oil barrels: light and heavy. The latter do not crush. If you want to perform this demo, take 
two identical barrels. Test one of these first. If it works, crush the other one with audience. – JOM

Current address of the author (retired):
Mr. Jukka O. Mattila,
Torpankuja 6, FIN-13880 Hattula, Finland
jukka.o.mattila@pp.inet.fi
+358 50 9101 596



This single experiment might be my greatest contribution to physics teaching. It was a glorious sunny day when I 
had a physics class, eagerly experimenting with ample sunlight. We were all like in a “flow” state. Suddenly I found 
that it was possible to extract any colour perpendicularly to the spectrum (Fig. 1). Replacing the prism with a grating 
(Fig. 2) resulted into a concrete way for proving that violet light really has shorter wavelength than red light. – JOM





This finding of “Laptop Art” started from the discovery that laptop computer screen is a large source of  
polarized light. The inspired eagerness of the physics teacher (very late in the evening at school) awaked 
special interest at the Security alarm center, as can be found at the end of the article! – JOM

Current address of the author (retired): Mr. Jukka O. Mattila, Torpankuja 6, FIN-13880 Hattula, Finland
jukka.o.mattila@pp.inet.fi    +358 50 9101 596





jukka.o.mattila@pp.inet.fi



The 40 m long Foucault pendulum
of Eurajoki water tower, western Finland

l ≈ 40 m
t ≈ 13 s

Physics Education 26 (1991), IOP Publishing Ltd. Reprint by permission of the author. 

•
Eurajoki Finland

700 N

600 N
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