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This organ has three regulators, one 35x32”
and two 30x20”, mounted on a common air
supply trunk.

In the late 1900s the regulators were used foresparts to the
Walcker organ in Stockholm City Hall, and becameewhat
mutilated in that process. For instance the truaudk Iheen sawed
in two.

Here after restoration. A number of spurious haled sawings
have been plugged with new wood inserts or remavedwers.
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Regulator parts

Spring Ribs Safety pallet Regulatar Cone  Large  Small pal!et
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and the rib geometry.
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Dutlet Supply trunk

Air from the supply trunk is let through the ‘amrol board’ by three valves, opened in succesagtine upper
lid would tend to sink with increased demand frdma outlet.

The mounting screws that hold the lower lid totitumk are deeply buried in the structure. This esak
next to impossible to inspect or adjust a regulatitinout a complete disassembly. While restoraisoim
progress these screws are replaced by pins, smthie regulator can be taken out once only spramgbs
outlet are unhooked. Indeed the spring force isighdo keep the trunk to lid joint airtight.
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The control board valves seen from the under side .

... and their control points on the top lid.

The pallet control sticks have fixed, prefabricated
length. The cone shaft length is adjustable, with
considerable difficulty to reach components.
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Original leathering

Bellows corner with original leathering, brittle bge.
Extra leather pads had been glued over the lidezern
also small thin arrow shaped pads to cover thé join
between gussets and the inter-rib leather strip.

and ribs.

This restoration omitted the leather strips betweg
the hinges, from rib outside to lid inside, and th
duplicate gussets glued to the rib inside. These-deo-
not contribute to air tightness of the bellows, asss
also shown here by the soot deposits.

o -
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Lid repair

The lower lid had been broken in two. Its
two halves were joined with white glue
and clamped.

Grooves were cut both sides with a circular
saw, guided along the slightly curved joint.
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Wood sticks are glued into the grooves, both
sides, and planed. They make the joint airtight

despite any internal voids from missing splinters

Cleaning shellacked surfaces by sanding is impralcais
the sandpaper is rapidly clogged.

Instead one may heat small areas at a time witht aih
gun until the shellac just melts. Then it is easyde a
scraper, also to get rid of occasional white gkraains.

The hinge copper tacks were pried loose and redgedean the ribs from old leather and glue ong aiso
use hot air, scraper, and sandpaper. Howevemveprmuch easier to soak them in warm water, \s&eaper
and sponge, towel them and let dry until next day.
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Cutting leather strips

Prime tool is a wooden ruler, 1.5” (38mm)
square, to easily give the width of the strips.
First the leather edge is laid straight.

After clamping the ruler in place a strip is
cut.

With this kind of ruler a knife is easier to
use than a roller cutter.
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All leather parts must be skived all around the
edge, a relatively time consuming work.

The working surface is a glass plate on the table.

A modern skife with exchangeable razor
blades is very handy, but alas a blade stays
sharp enough for 5 or 10 ft only, so most of the
skiving was actually done with a plain knife,
frequently resharpened on a diamond
whetstone.
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Hinges and leather

A. Mark evenly spaced positions for hinges with lines
perpendicular to the ribs and lid edges. Take tare
center them along ribs and lid sides. When lataingl a
hinge strip to an upward edge (as seen from ydjir peit
the strip consistently to the right of the mark.

B. For each rib pair, glue and tack hinges to therast
side of the short edge. Clamp a rib pair to théetab
tightly pushed together and marks aligned. Glue the
leather strip, but leave 5cm (2”) unglued at itden

C. Fold the pair and clamp it. Glue and tack the éoosntral
hinge strips. Add the strips to go toward the heddids.
Should now look as in this photo. Optionally adahaslin
strip to the back, likewise with free ends.

D. Glue and tack hinges to the lid flat sides. Clah®orib
arrays to one of the lids with the hinge marksradidy Set rib
edge 4-6mm inside lid edge. Glue and tack the hiregeends.
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Here the second lid is put on top, waiting to be
clamped in place and the remaining hinges fixed
A mandrel is used to drive the tacks into the
sloping rib edges. The outer leather strips ara th
glued with the bellows collapsed.

With this first bellows the lids and ribs were
externally shellacked before assembly, leaving out
the areas where to later on glue the leather.

It turned out to be easier to glue the leathet,firs
and do the shellacking afterwards.
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Gluing gussets

Using wood bars and clamps the lids are held at max
lift, as found from initial measurement. This
corresponds to about right angles between rib dessi
shown by the little box at top.

Gusset dimensions are found by adjusting a paper
template to the bellows corner. Leather gussetsu#reut
and skived. Make little positioning marks at thessgt
ends and lid corners.
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First the ends are glued to the lid corners, such
that the gusset is held at its place. Use ample
amounts of glue, both at the leather and the
wood. Proceed rapidly with the sides against the
ribs, careful not to leave any glue voids.

Work intensely to fit and stretch the gusset in
place. A small, hot iron is indispensable to re-
flow the glue, such that you can fine adjust
position and flatten out wrinkles by massage.
Watch to press down the ‘mouth corners’
tightly.
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Glue the ends of the middle fold strips to the
bottom of the gusset, to complete the air
tightening.

On the same place inside, glue the cloth strips Th
helps unload the gusset from being flaked off the
ribs.
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Trimming the leather for looks

With a knife and steel ruler any irregularitiesine
leather strips may be trimmed.

First cut through the leather, then shove the ssrpl
leather off.
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Test

A rig to measure regulator pressure vs. lid lift.

The safety valve was operated by an adjustablefiagd used to
control the position of the upper lid.
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Measurements of pressure vs. lift

Lift is limited downward by internal stop blocks
and upward by how the corner gussets were
glued at fabrication. For reference, marks in the
middle of the picture show the opening points
of the various valves in the regulator, arrows
pointing into the ranges of lift they are open.

The red and blue graphs show typical data when
the reqgulator is loaded by weights and springs,
respectively. The bottom green graph is when
load is the weight of the upper lid alone.

Each measurement series is accompanied by angdgai in black, namely the pressure as computed fro
a bellows characteristic formula. This describestyressure should be theoretically when applying a
constant force to the lid. The deviations betwdwngreen and red graphs and theory is due toiffreess

in the bellows folds. The blue graph illustratestttine slope in the theoretical trace can be cosgied

with a suitable spring stiffness, i.e. how muchrgpforce increases per unit elongation.

Theory and practical measurement details are regp@athttp.//wwwfonemaseivregwreghtml
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