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INTRODUCTION

Sometime between 1899 and its

I past articles Ldealt with the de-
sign and construction of fixturcs that
wiere made to help in the uniform fab-
rication of identical parts and many
parts of the same stzed shape. Some
of the parts made were cut of wood,
others were of leather and cven pa-

As described in both of the pre-
vipus jigs articles, time was spent in
the beginning of the parts fabrication
process to sct up gencral purpose
tools (table saw and drill press) Lo
safely and consistently do a specific

job.

most recent Testoration, previgaus wn-
ors had apparently oiled the worm and
barrel oog along with the cranking shaft
and i1% bearings. This action caused the
teeth in the barrel cog, made of fin to
solten and ot away (Pooro 11,

Before the resloration, in onder for
the organ to be played, the previous
owners had altered the crank shaft case
hole, 1t was filed downward elongating
the mormally round hole so the crank-
ing shaft could be forced decper (and
devper) into this worn and rotten cog. It
is iy belief that this alteration was done
b allowr the operator io continee fo play

Puoro 1. Tue orReciMAL oG th My |H.‘-I|'-'|J]Hf SONES Fiﬁﬂﬂd on the

Project  History
Recently | was asked to reproduce a barmel drive
pear for a 1895 Gavioll nine-tune sirect organ, This
organ had been carefully and lovingly restored by its
owner, but afler rebuilding nearly & doeen pipes, fe-
finishing the case and recovering the pump bellows
and pallet valves, he still was able o hear it play only
three of the nine tunes pinned on its only barrel.

Pusomo 2. ORICINAL CEAR CONSTRUCTED OF 18 STPARATE
FIECES ©OF WOOT,
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cEAR rRoM A Gaviow oncan,  barrel, What [ viewed as the less popu-

lar songs wore those that stll had com-
parably mome usable tecth on the gear They were the
last thres songs on the barre] fin positions labeled 7, B
and 9). Owing to this logic, the most popular songs must
have been located at approximately the third, fourth and
fifth positions on the barmel {Proro 10

DescRIPTION OF THE GEAR

In remaking a part, it is always my infention o make
that part just as it was originally constructed. | do this
mainly because [ view the original design and constrse-
tion as time- and task-tested technology and partly out
of respect for the original builders. | made an cxception,
however, in making this pear.

The original cog (approximabely 4 ¥ in diameter x
2 148" thick) had a core made of maple and walnut with
an outer rim of what seemed to be fin Eighteen dilfer-
ent pieces of wood were glued together in a very loose
pattern, as scen in Puoto 2 (3 view of the case side of the
gearh. The construction mystery deepened when |
viewed the barrel side. [ found only 14 different pieces
on that side of the same gear. This bizarre construction
led me to believe that this gear was not made in any
spocial desipn fashion but was made up from all of the
seraps of lumber that happened o be Iying around the
shop floor on the day the manufaciurcr made gears,

Mo matter, | carcfully made measurements of the
original gear, or what was lefi of it (TussTramos 1), and
novticed the center shaft hole was tapered 1/32% in21/87
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allowing the outer 1/3" of the center hole to tightly
hold the barre shaft. With this design the gear, when
originally installed, could have been shimmed be-
twoen it and the barrel to eliminate any wobble. | also
noticed that the inner face of the gear, the surface that
mated with the barrel, was slightly concave allowing
only about 4" around the gear to rest against the bar-
rel. [ am sure this was also originally done to help in
correctly mating it to the barnel.

The Neeo oF a Jic

The same kind of repetition used in making many
of the same parts used in player pianos was present in
making this cog with its consistent divisions.

Therefore, my focus in the reproduction of this gear
changed from that employed in the past. Instead of
making 160 identical parts, as in making new striker
preumatics for the player piano, one action was per-
formed many times at different places on the same part
for make the gear
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[LiwsTrATION 1. DNMENSIONS OF THE ORICINAL 000 CRAR. Tins
DREAWIKG 15 ONLY TO SHOW & ROUGCH SHAPE, BOT A5 & WORKING
OEAWING. 11
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Woon Stock

After soeing many Barrel organs, noticding their con-
struction, reading many of the available books on the
subject and doing restorations including the gear for
miy personal barre]l organ, I concluded that ash was
the wood of choice in barrel gear construction and re-
pairs. This is the wood I wsed in meaking my gear,

Macaines avo Power Tools

In a previous jigs article 1 described using both
my table saw and drill press. Both tools were used to
baild this cog, but this ime the main tool required
was 3 miclal lathe (Atlas 10F swing screw lathe)

Hano Tools

I usexd just a few hand tools in making the copy of
this cogr: throe Jorgensen parallel jawed gluing clamps
large enough to hold the three wood blocks together
umtil the glue was dry and an adjustable Blue Poing
hand reamer, 114167 o W7, bo size the center hole of the
gear ank to fit the first fig, a mandrel.

Jic ParTs/CoNSTRUCTION

T lathe jigs were built to malke the gear; the first
held the gear blank centered for turning The second
securely held & muter 10 the compound carrisge of
the lathe to hob (cut) the tecth into the blank (Puoro 3),

The center hole of the gear was measured 1o es-
tablish the size of the mandrel to be made. This man-
drel ook the place of the barrel shaft on which the
gear was installed while working inside the ongan,

The second fixture was constructed on a base of
angle iron that had been bolted to the lathe carriage.
Two ¥ threaded rods were used to suspend the main
plastic part of a Sears Craftsman router plunge attach-
ment. This setup allowed me the lexibility of not only
moving the router bit in and out, bat also allowed the
cutber bo be raised and lowensd, when needed,

Making THE Gear Brank

Using the table saw, [ cul three 18% sections off an
B'x 6" w2 % piece of ash. These sections of wood
were flipped over and rotated so that the end grain
was radiating toward the outer edges (Iuusmamos 2)

After the glue between the three parts had dried
and the clamps were removed, | placed the large block
of ash between lathe centers, checked for clearance
and cut it round (Proto 4),

It weas imporiant nod o trim the diameter of e
bleck oo small while rounding it. The purpose of this
slep was to simply form the stock into an oversized
round gear Bank (Proro 5).

After the stock had been removed from the lathe,
this 16" turning was taken to the table saw where it
was sliced into picces wider than the original gear
(PHoTo &),
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Prioro 3, Boti AXTURES |NSTALLED IN THE LATIE.

At this point in its fabrication the new gear blank
wits cenber drilled bo near the requined size and reamed
to fit the lathe mandrel. Remember, this gear had to
be fitted 1o the original barnel shaft, and the reaming
process was a very important step. The blank, fitted
snugly on the mandned, was then placed into the lathe
and cut 1o true it acress the face as well as both sides.
It was still oversized (Puoto 7).

The trucd blank was removed from the mandrel
in onder to install the original gear before final shap-
ing of the blank. Both the original gear and the new
blank were side by side in the lathe for this process
{PHoTo 8), [t was also at this point that | marked the
new blank to mark the location of the three holes for
the wood screws that were used to hold the fAinished
gear b the barrel. They were drilled before the teeth
were cut. One of these holes was used 1o orient the
new cog e the original,

Proto 4. THE LAaRGE BLOCK OF ASH WAS CENTERED IN THE
LATHE AM13 WAS CUT ROUNTD,
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THREL PIECTS oF
WOOD END
SHEWING
TARECTION OF
CRAIM,

Twor BOARDE ARED
LU TOGETHER
18 THE %4 %5F
MEECTION. ThE
THAKI BORA R I8
TURMED OYVEE
BEFORT GLLIRNG

MNOTE WHEN BLDCK
HAS BEEM TURNFD
ROUND THE ENDS
OF THE GRAIN
RALMATE CHUITWAHRD,

TorusTranion 2, THE THRLE SECTIONS OF W00 WERE FLIFFED
CVER AN BOTATED S0 THAT THE END CEAIN WAS RADIATING
TOYWARD THE OUTER EMDGES.

Precoror 5. Tunmamc: modws THE STOCK MAKING [T BOUND,
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FroTo 9, THE ORICENAL GEAR (LEFT) ANT NEW GEAR DLANK CUT
TOEITE AKMIE FITTED I THE LATHES HtﬂT THAT THREE OF THE AVE
NAILS LISTED 1IN A FECVICHIS EFPAIH ARE WISIBELL.

BE CAREFUL when rofating the gear blank in sot-
tHng up the next cul. THE ROUTER IS 5TILL OM AND
THE BIT I5 TURNING. KEEP YOUR HANDS AWAY
FROM THE ROTATIMG ROUTER BIT.

ConCLUSION

Though the jigs described were originally as-
sembled for making repairs on a Viclay Hrubes 25-
key organ (Puoto 14), | was able to adapt the con-

Froro 10, SETTING THE DEFTH OF THE 8 CUTTEH.
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Proro 11, INSTALLING THE CARRIAGE S5TOH AT THME LATHE HEAD
LLLE &

Preoto 12, A viEW OF THE COMPFLETE TEETH-CUTTING
OPERATION.

Preomo 13, THE GavioLl STREET ORGAN WHICH HAS & NEW
OOG GEAR.
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Preoros 14, Tens re e Viciavy Heaumis 2B-KFy ORCAM WITH
TWo EaREELs, Prass, TEECHOSLOVAKIA, FOR WHICH & 0
GEAR Was ORIGENALLY RMADE LISING THE STEPS 'Y THIS ARTICLLL

copt b0 make a gear for this Gaviol nine-tune barme]
organ. | belicve by keeping this in mind these pear-
making steps could also be translated and adapted
inby designs for many similar parts in other brands
and machines (Proto 15).

I felt confident that the new cog | made would fit
thie Gavioi, that it would run tree, and that it would
properly operate the otgan when installed. In fact, cach
of the ning funes pinned on the only barrel of this 1895
Cavioli street ongan now play very well.

Autror's Notes

In this article 1 explore one way of solving a task
relating to the restoration of a barmel argan. (Further
information on different types of these machines is
found in The Barrel Organ, Arthur WG, Crd=Hume.)
As stated before, in restorations 1 iry (o use parts made
of fwith the same design, supplies and materials as
woene originally used. | don't believe [ use them cither
botter or worse, but sometimes differently.

This article is my way of helping the hobbydst/
resiorer do the cleanesl, mosl concise and safest job
of building, restoring or repairing the damage that
time or a less patient person has created. Further, |
know the methods shown in this article work for mak-
img @ wooden cog. 1 have always weleomed construc-
tive critiques of my work and ideas. ] feel it would be
beneficial o all of the members of the Society if mem-
bers with differing metheds or those intenested in nes-
torations would write their ideas and for adaptations
of ideas in the form of articles and submit them (o the
MBS Editor for possible inclusion in future editions
of Mechanical Music,
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Pioto 16, THE GEalk wHICH WaAS CUT USING THE TECHNKIUES
N THIS ARTICLE.

RiFisire

The Barrel Organ, Arthur WG, Ond-Fhime, A S, Bammes & Co,
1578,

"M.ii:;j,ng a Wooden Clockwark,” Fime Woodworkimg Magazise,
Tuntos Press, Viol. 57, pg. 58,

Shop Theory, Henry Fond Trade Schocd, 1943 {Beprinted ), Lindscy
Tub lcabons,

Manwal of Lethe Operations & Mackinegs!d Tadfes, Clansing Corp,
Ablas Mress Cao,, 1981,

Relased amiches I::-:,r the author: “[igs, Kestoration Adds forthe Re-
starer,” Cany G, Stevenson, Meckanical Micse, Wal. 37 Mo, 1, 19907
“ligs [, Fastoration Adds for the Restoner” Cary (G Stevenson,
Mechamical Music, Vol 39, Ko, 3, 1992,

LILOSEARY OF TERIS:

Cogwheel: a grarwhesd, expeclally one having seeth of
bardwood ormaetal

Sandeel: a l..ll.l.ld“':f Lapnrad or qulndri-:a! axle, :.lei'len: arinor
inserted Into a hole in a phece of work b sappont @ daring
rrachining.

Hoba cuthing gl weexd furwblins thi= teeth of worm whieels
a1 gear whieels.
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