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If it doesn’t have 12,116
genuine Steinway parts, it isn’t a Steinway.

Every part of a Steinway plays a part in creating a piano  hammers and action parts of various dimensions. We offer
renowned for its unequaled touch and tone, and its enduring  case and furniture parts, hexagrip pinblocks, as well as custom
value. So, when a person invests in one of our new pianos, it’s  made parts for older Steinways. And now you have the added

100% a Steinway. And we want to make it easier for piano convenience of using Visa or Mastercard. If you call
technicians to keep it that way. Qur service department Glorie Lefrak at (718) 204-3150, she’ll be pleased to tell
has improved the availability of genuine Steinway parts, you more about our service. Because once it leaves the
including a prompt turnaround time on our improved factory, the most important part of a Steinway piano is you.

STEINWAY & SONS

One Steinway Place, Long Island City, New York 11105. (718) 721-2600.
FAX Your Order: (718) 932-4332

© Steinway & Sons, 1994. Steinway and the Lyre are registered trademarks.




NOW HAS AVAILABLE THE ORIG
YL ICAN

This is a synthetic wet lubricant containing
DuPont slipspray formula. The spray delivers liguid nylon. It is excellent for use on metal
a high proportion of solids to vehicie, making to metal, wood to metal, some cioth to metal
it quick-drying as well as economical to use. it (damper rod hangers) and leather to metal. It
has a non-hardening base and leaves a light but is especiatly good where grease based lubes
permanentcoating. itissuitable for use ocn wood, will not penetrate.
metal, leather and felt; can be applied to action
parts (including knuckles), key-frame pins, key-
beds, pedal rods or any other application where
a dry coating is desired for iubrication and
noise reduction.

NO. 1418 — 5 0z. Aerosol. NO. 1420 — 5 0z. Aerosol.
No. 1419 — 10 oz. Aerosol. No. 1421 — 10 oz. Aerosol.
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Schools Need Encouragen

ent...5 Support!

Is piano technology a dying art? Will
future generations have an opportunity to
make a living practicing this honorable craft?
Not according to the State of Washington.

Ken Serviss, Vice President and
Manager of the Emil Fries Piano Hospital and
Training Center in Vancouver, tells us that
one of the school's students was denied
benefits from the state Employment Security
Department because “Reasonable work
opportunities do not exist for you in the
occupation for which you are going to
school...Piano tuning is a diminished
occupation.”

The student in question was taking
the Emil Fries coutse to prepate for a new
career; however, this was a second-generation
piano technician who cettainly knew mote
about the profession than the person at ESD
who denied benefits.

“Working with blind individuals,
we’re used to negative action by government
agencies, but this turndovn of a sighted
student was unexpected,” Serviss said. “It will
be very interesting to see where and how it
ends.”

In aletter of protest, he noted that
the Fries school has been training technicians
since 1949 and is licensed and accredited. “An
important part of the accreditation process is
documentation of the fact that between 85%
and 90% of our graduates are either em-
ployed or self-employed in the piano service
field. This is particularly significant in light of
the fact that the majority of our graduates are
blind or visually limited — a group that,
overall, has about a 10% employment rate.
Our fullysighted graduates have a successful
self-employment rate of 100%.”

He also noted that because the
student’s father is self-employed, he and his
colleagues don’t even turn up on ESD
records. “Their employment security is in
their files of repeat customers and the word-
of-mouth advertising that continually
broadens their client database.”

Diminished occupation, indeed.

Ken makes another point, that
tuning schools are rarely mentioned in the
pages of the Journal, “I think it's time schools

of piano technology were given recognition as
a force in the piano service industry,” he
writes.

The Fries School is only one of a
number of schools of piano technology
around the country. Although teaching
methods vary from school to school, it's safe
to say that these institutions have contributed
a great many of our leading technicians to the
profession. And those who labor in the
classroom also share their knowledge freely
with new and established technicians who
attend PTG conventions and seminars.

I suppose that as long as you do your
job day in and day out, nobody notices. Only
when you don’t show up do people realize
how important you were. In the Home Office,
we frequently get requests for the names of
schools, so we know the interest is out there.
However, a number of schools have ezperi-
enced declining enrollment in the past few
years. If there were no more schools, this
profession would certainly wither. The
educators in our midst are doing their best for
us. They need all the encouragement we can
give them.

Speaking of making contributions
and needing encouragement, there may be a
perception that our coverage of last January’s
NAMM show and last July’s convention was a
little...spotty, that some companies were left
out. Yat-Lam Hong, who covered both events,
did a heroic job of trying to reach everyone.
In doing so, he produced a great deal of
beautifully written copy — exactly what we
asked him to do. The piano manufacturers
that were featured in the September issue
were those that had been omitted from the
NAMM coverage in May and June.

Perhaps we erred in trying to
balance our coverage this way. It’s the kind of
thing that never works out the way you plan.
But we’re genuinely trying to bring you news
from inside the companies that make the
prodixcts that keep us in business, It’s an
effort they have consistently encouraged so,
with their help, we'll keep trying.

Larry Goldsmith
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Piano Service Managere| Tuning Managere
H#rComplete Customer Care, Schedule, HHarness your PC/Mac’s
Invoice, Auto-Reminders, etc... power to your AccuTuner!
YNew to computers? PSM is for youl ¥ CHAMELEON: Create custom
YAlready on computer? Direct data aural quality tunings.
transfer into PSM is available. YeHistorical Temperaments.
#/PSM for DOS: $295 %MIDI transfer-backup
e Phone support by the authorl edit-graph-print-score.

Dean L. Reyburn RPT
2695 Indian Lakes Rd, NE bobdg
Cedar Springs, Mi 49319 Free

616-696-0500 Demos
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New Sanderson Accu-Tuners |13

The Finishing Touches

Dry Transfer Decals Grand Piano Carriage
£ Vo e Made of the finest steel: coated

e Superior engineering and looks
e Two brakes included for added stability

o Fast, easy, no cleanup

¢ Immediately ready to finish

e Over 700 Fallboard & Soundboard

¢ Custom Decals - send tracing for
Musm Racks

e Smooth and effortless movement

oy No finish damage to piano legs
e Authenﬂc Stemway s o getop &
» Two styles  Shipped UPS
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9333 96th St. No.

Mahtomedi, MIN 55115 « 612-429-4465

Catalog available upon request

World's Finest Bushing Cloth
Exclusively From Renner USA

B DBushingCloth Strips $160@
Glued and Graphited

| C&libraﬁng Tool $2290

........... ——, © RENNErUSA

) POB 1223
s ~ Weston, CT 06883

Phone: 203-221-7500 Fax:203-454-7866

Randy Potter School
Of Piano Technology

Complete Correspondence
Home Study Course...
...for beginning studenis &
intermediate piano
tuner-technicians.

We Teach

s Tuning
» Repairing
» Regulating
= Voicing
«Apprentice Training
» Manufacturer & Dealer Relations
= Business Practices

Courses Include

* Printed Course Manuals
» Video Tapes
o Written Texts
= Apprentice Manual
= Repair Labor Guide
» Manufacturer's Technical
Service Manuals
» Wholesale Supply Catalogs
«$2500 Resource Loaning Library
AND MUCH MUCH MORE!

(" Randy Potter School )
\ Of Piano Technology )

WE ARE:
« The largest supplier of published
training materials and videos
» Recommended by Keyboard Magazine
» Licensed by the Depariment of Educafion
« Approved for Veterans Training

AND WE OFFER:
» Advanced training seminars in
high level grand regulating and
tuning.

Randy Potter, RPT
WRITE | 61592 orion Drive
OR | Bend, OR 97702
CALL | (503) 382-5411
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6 President’s Report

A Time To Reflect On The Past & Future
By Leon Speir, RPT

8Q &A
Journalreaders ask experts in the piano service industry about Hantavirus
& methanol: concerns, myths & solutions.

12 Tips, Tools & Techniques

Tantalizing tricks of trade from piano technicians include topics such as
recycling epoxy, regulating, getting a good nights sleep & more.

14 A Revised Version of The Twelve Days of Christmas
An original...submitted by Carl Radford

16 File L...For Temperament
“Let The Piano Tell You” by Jack Siebbins

Happy Holidays from PTG Home Office to your home!
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LESSON PLAN

20 PACE Lesson Plan By Bill Spurlock, RPT
Technical Lesson #16—Vertical Regulation

Damper Spoon Adjustment

Follow the step-by-step procedures outlined to advance
your technical knowledge with vertical regulation.

24 PACE Lesson Plan By Michael Travis, RPT
Tuning Lesson #16—The Baldassin-Sanderson
Temperament—Part 2

Fine tune your tuning skills through the procedures
outlined in this lesson plan.

51 PTGReview

Articles dedicated to the news, interests and organiza-
tional activities of Piano Technicians Guild. This
section highlights information which is especially
important to PTG members, calendar events,
membership updates and much, much more!

60 PTG Auxiliary
62 Classified Advertising

66 Display Ad Index

26 The Math Of It All

By Daniel Levitan, RPT

Part 5 in a series of articles designed to focus on aural piano
tuning, beat rates and intervals.

38 The Historical Temperaments:

Part 2

By Owen Jorgensen, RPT

The conclusion of an article on the historical temperameni
which began in the November 1994 issue.

46 Behold The Upright

Keys

By Don Valley, RPT

Don’s continuing series on the repair, regulation and
rebuilding of the upright piano. This edition explores
restoring and replacing keys.

49 The Tuner

By Paul Monroe, RPT

The continuation of this series of articles, reprinied from past
Journals.

50 Technostuff
By Richard Anderson, RPT
Unison stability continued.
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PTG President
Leon Speir, RPT

ach year at this holiday season we have an opportunity to pause and look at our achievements over the past
year and to look ahead to the coming year. This special season also allows us to take the time to reacquaint
ourselves with friends and family whom we may not have had the opportunity to see for some time. I do hope all of
you have had a joyful and prosperous 1994 and wish each one a very happy holiday season and a rich and successful
New Year. h

Ourjoythisseasonis tempered with recentnews of the passing ofasome of ourlongtime friendsand members
who have meanta lot to PTG and to our craft. Our thoughts and sympathy are with the families of each one in their
time of sorrow. Their legacy will live on and we are better for having known each of them.

As T look back over the past year, I am happy to report that PTG is in good shape financially and
organizationally. Membership is up over last year and we look forward to continued growth in the coming year. Also
we have had a 28% increase in Associates becoming RPTs. Our thanks go to all of those who have worked so hard this
year to provide the informational tools to encourage testing and to those who have spent countless hours to administer
those tests. We are now beginning to see the fruits of our labor.

From my family to yours, have a happy holiday season and a healthy and prosperous 1995!
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“Whether I'm on the road with the
Range, the Grateful Dead or at home
in my studio, the Baldwin is my
constant companion.

Its keyboard action responds equally
well when creating a subtle melodic
line or a strong driving rhythm.”

Bruce Hornsby

As a pianist and keyboard technician for Bruce Hornsby, | have learned that
| can expect great things from the Baldwin piano. As touring instruments,
the pianos are moved daily, submitted to changing temperatures — indoors
and out, and even danced on by Bruce. It amazes me how they take the
abuse, hold their pitch and always sound great. The Baldwin piano rocks!

John "J.T." Thomas

Baldwin

Baldwin . . . [eading the way through research.



What does that mouse really leave hehind?

Here’s a question: With all the scare about the Hantavirus,
what is the best way to deal with mouse leavings? An article
in the paper said to soak the area with a solution of bleach
and water, but that would hardly do the piano much good!
It went on. to say to remove the leavings using gloves and a
mask. The article also said that since the virus is thought to
be transmitted through the air that a vacuum would only stir
things up. Hence the information to soak first. Any tips or
insights?

Julie Dunn
Culbertson, MT

From Larry Goldsmith

Larry Goldsmith is the Execuiive Director of the Piano
Technicians Guild. '

Hantavirus Pulmonary Syndrome, which begins
with symptoms that include fever, muscle aches, headache
and cough, and progresses rapidly to severe lung disease,
was first identified in the Southwestern United States in
May 1993. As of October 19, 1994, a total of 95 cases had
been identified in 21 U.S. states, including Florida and
Rhode Island. Only a few cases have been found east of the
North Dakota-Texas tier of states. That doesn’t sound like a
serious problem, but unfortunately, 50 of those 95 cases
have resulted in death.

) According to material distributed by the U.S.
Department of Health and Human Services’ Center for
Disease Control (CDC) in Atlanta, the Hantavirus is trans-
mitted in the saliva, urine and feces of infected rodents,
most often deer mice but also pinon mice, brush mice and
western chipmunks. The deer mouse is highly adaptable
and is found in different habitats, including human resi-
dences in rural or semirural areas, but generally not in
urban centers.
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Humans become infected when the virus is inhaled
or ingested, or when contaminated materials are introduced
into eyes or broken skin. Infection may also come from
rodent bites. Biting insects like ticks, fleas, or mosquitos are
not presently known to transmit the Hantavirus, nor is
human-to-human contact a fransmission. factor.

Unfortunately, there aren’t many alternatives to
disinfecting an area where mouse droppings are found,
according to John Suh of the CDC’s Hantavirus Task Force.
“To be safe, you will want to wet down the droppings with a
disinfectant, because disinfectants tend to kill the virus. With
bleach, you would use 1/2 cup of bleach to one gallon of
water to make an effective disinfectant,” he said.

He suggested that if you weren’t able to soak an
area with a liquid disinfectant, an alternative might be to
dampen a paper towel with disinfectant and gently wipe the
area or to use a spray disinfectant like Lysol. “Honestly,
there isn’t much else that we could recommend,” he said.

He confirmed that a vacuum cleaner would indeed
tend to make infective materials airborn, and therefore
should not be used until after the area is disinfected. All
potentially infective waste material should be double-bagged
in plastic bags and either burned or buried in a two- to
three-foot deep hole.

“If you're willing to invest some money, you might
consider purchasing a good respirator, with an HEPA (high
efficiency particulate air) filter,” Suh said. “And always wear
rubber gloves.” He added that anyone who thinks he or she
is experiencing any of the above symptoms should seek
medical attention immediately, because prompt diagnosis
and treatment does improve the victim’s chances of survival.

All that said, remember that the disease is relatively
rare, and that most infections have stemmed from activities
like planting or harvesting field crops, cleaning barns or
other outbuildings, occupying previously vacant cabins, or
disturbing rodent-infested areas while hiking or camping.
That’s not to say that an infected deer mouse conldn’t find a
home in a customer’s piano, but it would be a rare occur-
rence.

Q & A Continues on page 10
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What precautions should be used with Methanol?

How dangerous is methanol? I recently heard that it
is so poisonous that just getting it on your skin is dangerous
and exposure to spills can leave you blind. Is this true?
Should we avoid the use of products that include methanol?
Are there precautions that should be taken?

From Doug Wood

Doug Wood holds a Master of Science degree in Zoology and his
background in the science field includes classes on chemistyy for the
piano technician.

Most of the solvents that we use are poisonous, and
as such should be treated with. respect. Reading labels on
products when you buy them is always a good idea. These
days manufacturers, retailers, and employers who use
hazardous materials are required to provide data to buyers
and users. Some information is on the product label. Fuller
data are available on the Material Safety Data Sheet
(MSDS) for the product. You can order an MSDS for any
hazardous product that you use from the seller. It will tell
you what hazardous materials are in it, and how bazardous
they are currently thought to be. If you want all this
information in one place, it is in. Dangerous Properties of
Industrial Materials, by N. Irving Sax and Richard J. Lewis,
Sr., Reinhold Pub. Corp, New York. Another book that I
have found very helpful in my shop is Artist Beware, by
Michael McCann, Watson-Guptill Publications, New York.
In it you will find that methanol is considered “a human
poison by ingestion...death from ingestion of less than 30
ml. (about one fluid ounce) has been reported.” However,
unless you drink it, you probably have to be exposed to
quite a lot to be affected. Methanol is eliminated from the
body fairly slowly. This means that exposure to moderate
amounts day after day can produce toxic reactions, but
those quantities are probably far in excess of what piano
technicians uswvally experience (unless you happen to drink
some!). By the way, it is most often sold as “wood alcohol.”

Ethyl alcohol (ethanol) is the most readily avail-
able substditute for methanol. And in fact, when it is avail-
able, it is what I prefer. Sax considers it “moderately toxic
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to humans by ingestion...mildly toxic by inhalation and
skin contact.” A little better, at least. The main problem
with ethanol is that it is a socially acceptable drug, and in
its least toxic forms very carefully regulated and heavily
taxed. The forms you find in the hardware store have
purposely been tainted to be much more poisonous,
usually “denatured” with methanol.

Also please note that ethanol usually has water
with it — often more than 30%, and sometimes in differ-
ent concentrations on the same drugstore shelf, If you
recall, this makes for a very strong bushing shrinking
solution! (In the “drinkable” alcohol, remember that 200
proof =100%, so a 20% water/alcohol solution would be
160 proof.) If water content is not listed, ask for an MSDS.

Itis always a good idea to pay attention to ventila-
tion and wear rubber gloves (neoprene is best for most
things) when you work with significant amounts of any
solvent. If you refinish, or even do touch-up work regulaxly,
you owe it to yourself and those you love to become
knowledgeable about the chemicals you work with. For
those of us who do very little finish work, most of our
chemical exposure is infrequent and in small doses.
Prudence is always in order, but most of the materials we
work with, including methanol, can be used safely by
following the usual safety procedures.



Our engineers are obsessed
with the little things because
they recognize the importance
of attention to detail. But lately,
they’ve become equally obsessed

stability, and offers a longer
soundboard lifetime. We’re so
pleased with this new design,
we're now incorporating it into
all our grand pianos.

then terminated in equal length
offering improved sustain, pro-
jection and clarity.

Together these innovations
create an instrument with a rich,

full sound,
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with big things, and the result is
6'10" long. Our new G208
grand is a departure for us and
represents the smallest and
largest of our latest innovations.
The G-208 is a 6'10" grand
piano of an entirely new scale
design. It features our new
“Asymmetrically Crowned”
soundboard which places the
highest part of the crown in each
rib directly under the bridge
providing maximum support
under the downbearing pressure
of the strings. This new sound-
board design exhibits improved
power, projection and tuning

-

The G208
features a hard
brass bearing rod
in the Capo DiAstro
bar. Because steel

and brass are a self-
lubricating combination,

we've discovered a brass rod
offers better control of strings
during tuning. In addition, the
brass rod is easily replaced later
in the life of the instrument
eliminating the need for
reshaping of the capo bar.

We also took a close look at
our action and developed an
all-new action design which
improves response without loss
of projection or clarity.

Our new double duplex
system terminates the strings at
the rear of the bridge and near
the tuning pins with duplex
bars. Both duplex lengths of
the strings for each note are

greatly
improved
response
and a
remarkable
evenness
of tone
through-
out the
entire
range
of the
keyboard.
Our engineers
set out to design an
instrument offering out-
standing tone and performance
for the stage or studio. And we
think the Young Chang G-208
truly hits the nail on the head.

Because stvings bear against o veplacenble

. brass vod, tuning control is ismproved.

For technical information
on our new G208 grand piano,
write to us at Young Chang
America, Inc., 13336 Alondra
Blvd, Cerritos, CA 90701. Or
call 310,/926-3200, ext. 237.
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The best the world has to offer:




Recycling Epoxy...

In vsing epoxy in our shop, we often times end up
with more glue than we needed. The garbage can is usually
where it all ended up until we found another way to dispose
of it. We now make handles with it for regulating tools,
screwdrivers, files, etc...Besides being economical, this
method gives you the feeling that you are doing something
for the environment. Below, the illustration shows an
example of making a handle for a regulating tool using a
plastic 35mm camera film canister as a mold.

’ Denis Brassard
Banff. Alberta, Canada

Ay

A Regulating Tip...

When regulating an old piano, usually uprights, the
letoff buttons are pretty worn down. You can put a small
spacer between the fork and letoff rail to increase old
button length. See illustration.

Francis Elmer
—— Screw

- - Fork

— Small spacer

—=Let off rail

e Let off button
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The Problem Of Broken Agraffes
& Sleeping To The Keyboard Count

From time to time the problem of broken agraffes
comes up. Extensive solutions have been suggested by
different technicians. There is a simpler way of removing
broken agraffes which has worked well for me. The only
tool needed is a jack spring hole reamer and a pair of pliers
to twist the reamer. Even with the teeth of the reamer going
in the wrong direction for this repair, you may be surprised
how easy it is to remove the stem. I wrote to one supply
house to have the teeth go in the other direction for a
better grip on a boken agraffe (it would be just as effective
in removing glue in the jack spring hole), but I did not
hear from them.

Do you as piano technicians have the problem of
falling asleep at night? The universal remedy of counting
sheep as they jump over a fence is usually non-productive. It
is not long uniil you find your mind wandering, and that
keeps you awake. You need to get out of the rote rut. You
need an undisturbed scenario. This is where what I call
“The Keyboard Count” comes in. It works this way: Imagine
your finger on the first key on the keyboard and mentally
say “A-1.” Move to the next key and say “A#-1.” Move to the
next key and say “A#-2” — B-3 — G4 — C#5, all the way to
C-88 if you can get that far. Having to concentrate on the
key and the number of that key reduces or eliminates mind
wanderings. Pleasant dreams!

Sid Sione
Hayward, California

The Ice Cream Man Has Tools
For The Piano Technician...

To strip mute the piano for tuning, I use a popsicle stick.
It’s small, doesn’t slip out of my hand, is slim enough to fit
comfortably between the strings, easy to find amongst all
that shiny silver stuff in my tool case, cheap and easy to
replace if I ever wear it out. It doesn’t tear up the felt like
some metal tools will. Using a vise grip, I break off part of
the end and file off the rongh edge. In uprights I use the
pointed end to apply upward pressure, easing the felt
between the strings.

Sandra Cooper, RPT
Napa, California



’S THE FIRST THING THAT GOES
INTO A WURLITZER PIANO.

EVERY TIME WE SELECT A
MATERIAL OR
IMPROVE A MECH-
ANISM FOR ANY
ONE OF OUR
INSTRUMENTS, WE
THINK ABOUT THE
SOUND.

THAT'S WHY OUR PIANOS HAVE
A GRAND PIANO STYLE PIN BLOCK.
SO OUR HIGH-FIDELITY SOUND
BOARDS ARE LARGER,
DELIVERING ACCURATE,
FULL-RANGE TONE. AND
OUR BASS STRINGS ARE
LONGER, FOR RICHER,
FULLER REASONANCE.

DECISIONS. THE
KIND CRAFTS-
MEN LIKE YOU
UNDERSTAND AND APPRECIATE.

PUTTING THE SOUND FIRST IS
A TRADITION WE'VE HONORED FOR
OVER 135 YEARS. IN FACT, THE
REASON THE "T" IN OUR NAME
STANDS OUT IS TO REMIND US
EVERY DAY JUST HOW IMPORTANT
TONE IS.

BUT DON'T TAKE OUR WORD
FOR IT. LISTEN. THE
SOUND THINKING THAT
GOES INTO EVERY
WURLITZER SPEAKS
FOR ITSELE.

You SHourD HeAR Us Now.
422 Wards Corner Road, Loveland, OH 45140

©1993, The Wurlitzer Company
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% ys of Christmas w
o (Sung to the tune of “The Twelve Days of Christmas”) By Carl Radford, Waukegan Chapter ;E
W On the first day of Christmas I had to tune a Stark On the ninth day of Christmas, no angel, I did hark B
s In the city with nowhere to park. Nine buzzing ribs, &:E
g : Eight barking beagles, P
:;EE On the second day of Christmas; a Story & Clark Seven floppy flanges, EZ’K"
T With two sticking keys Six screaming children ;:;
3 In the city with nowhere to park. Five broken strings. e
Sgga Four missing jacks, o
% Onthe third day of Christmas and yet another Stark Three loose pins, Rl
o With three loose pins, Two sticking keys Eji
,;; Two sticking keys In the city with nowhere to park. E_}xg
fg¢ I the city with nowhere to park. 7 » ¥
Eﬁ On the tenth day of Christmas I tuned one in the dark ‘:;
8 On the fourth day of Christmas, guess what? Another Stark With ten busted elbows, Egg
%:; With four missing jacks, Nine buzzing ribs, gﬁb
T Three loose pins, Fight barking beagles, ::i
o Two sticking keys Seven floppy flanges, ok
sjg In the city with nowhere to park. Six screaming children, ;ﬂk,
" Five broken strings. i:
%E On the fifth day of Christmas; 2 player made by Stark Four missing jacks, s
E%SE With five broken strings. Three loose pins, i
S Four missing jacks, Two sticking keys i;
s Three loose pins, In the city with nowhere to patk. T
& Two sticking keys 2
=:§f In the city with nowhere to park. On the eleventh day of Christmas; a high school filled with Starks ‘:E
s With eleven cracked plates, X
?‘" On the sixth day of Christmas; a Lester, not a Stark Ten busted elbows, Ea;
%E With six screaming children, Nine buzzing ribs, g“
e Five broken strings. Eight barking beagles, %E
B Four missing jacks, Seven floppy flanges, T
*::: Three loose pins, Six screaming children, o
n Two sticking keys Five broken strings. ::E‘
35 In the city vith nowhere to park. Four missing jacks, P
&::’ Three loose pins, 13
% On the seventh day of Christmas; a Lester and a Stark Two sticking keys f:i
i With seven floppy flanges, In the city with nowhere to park %
b Six sceeaming children, 2
P Five broken strings, On the twelfth day of Christmas—I found a place to park!! ::
f;ssif Four missing jacks, And no one was home...but hey, %
3 Three loose pins, No cracked plates, 2%
:%:% Two sticking keys No busted elbows, j:
i Inthe ity with nowhere to park. No buzzing ribs, X
by No barking beagles, S
%g"’ On the eighth day of Christmas a customer named Mark No floppy flanges, Kk
P Had eight barking Beagles, No screaming children ;.:i
s Seven floppy flanges, No hroken strings. 5
%‘igﬁg Six screaming children, No missing jacks, R
:3 f Five broken strings. No loose pios, »:E
R Four missing jacks, No sticking keys S
] Three loose pins, And a ticket upon my Skylark! X
5:? Two sticking keys R
% In the city.with nowhere to park. %i
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Piano Technicians Management System

s Unlimited number of Clients and/or pianos

» Unlimited notes and history for each piano

o Prints call-back lists and reminder cards

¢ Scheduls appointments on Calender screen/
Calendar shows individnal technicians calendars

* Easy appointment changes on Calendar

» Easy print routine for invoices, statements, piano
charts, estirates and docuraents

» Easy searches for balance dus, clients, ete.

¢ Keeps track of all inventory items, purchase orders,
low order points, vendors

¢ Shop calendar tracks pianos in shop

° ’li'acis notes on sales prospects

» Prints daily, weekly monthly yearly reports on
income, services, jcians; even deposit slips

o Menu driven with context sensitive heﬁ) screens

System Requirments

1BM Compatible ® 640K
90 Meg HD, CGA, EGA, VGA Mono display
Can run in windows as a DOS application
Fires self running demo requires VGA

st & xR 5 R £ KEXOCUR) 8 EETIEOO O oI ¥ Gareces D XSG &1 o ©

Li]]]ilﬁd Tnne Oﬂiy $250000 CASH

COPYRIGHTED BUT NOT COPY PROTECTED
Begular Price $495.00  Manual Only $100.00
Phone support:

Jim Coleman-602-966-9159
Troy Nolan-205-883-1912
Additional Sales Reps:

Carlos Ralon-410-645-4407
Dave Swartz-612-953-3150

Croroy @ poE G S 3 e T (3 G o S W — b O o

Superior Instruction Tapes
BRAND NEW VIDEOS IN 94

© Pinblock Installation
Anyone Can Do

Jim Coleman, Jr
$65.00

® Coleman A to A Temperament
Jim Coleman, Sr.
$55.00

» Baldassin-Sanderson 3rds-4ths Temp
Jim Coleman, S
$55.00

@ Bags Taning 3 ways, using 3 SATs
Jim Coleman, S
$25.00

Call or write for our regular Videos Catalog
Videos from $55.00 to $79.50

NEW & USED ACCU-TUNERS FOR SALE

Coleman & Sons

The Banff Centre for the Arts is offering personal

development sessions for practicing technicians, with

Edward Sambell, RPT and Denis Brassard, RPT.

= Our uniquely equipped piano shop (with soundboard
press and bass string machine. ..} located in the
Canadian Rockies features a beautiful learning envi-
ronment and innovative approaches to piano repairs.

* Further your skills in tuning, repairs, rebuilding,

The Banff Centre
for Arts

For more information call
(403)762-6180

shop work, and other areas. Office of the Registrar

* Awailable to technicians with a minimum of three The Banff Cen.tre
years’ experience. One on one instruction and 2 Box 1020, Station 28
maximum enrollment of three at one time. Banff, Alberts, Canada
Sessions in February, March and April. TOL 0CO0

The new RennerUSA DamperUnderleverSystem

is now available for installation in kit form.

Will fit all Steinway pianos
including the problemaﬂc short-arm and feflon types.

Qualified technicians will also be able to replace

Mason & Hamlin, Baldwin, Knabe, Chickering, etc.

Introductory Price

$350.00

Immediate

Availability

Recently Demonstrated at the PTG National Convention in Milwaukee,
and important Regional Seminars, by Chris Robinson and Rick Baldassin.

== Renner USA | Or Contact:
( Rennher ) ros 1223 | Rick Baldassin
“Smmmmmese Weston, CT 06883 | Teaching & Technical Consultant

Phone: 203/221-7500 Fax: 203/454-7866 Phone: 801/292-4441 Fax: 801/298-1441

602-966-9159 Temper a% g5255
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For Temperament...

One of the many difficulties encountered in tuning a
temperament is how much or how little to temper
intervals. Wouldn't it be great if there were a simple way
to get the piano to tell you that, to tell you what beat
speeds it would allow you to use? There is, indeed, a way
for the piano to let you know, and it’s not terribly diffi-
cult.

‘What we are dealing with is a rationale for

making a framework upon which to hang a temperament.

To be quite candid , the framework has been in existence
for a long time, as has the rationale for establishing it.
Since it is something new to me, however, I think it bears
repeating. I am concerned here not so much with the
theoretical implications, but more with the pedagogical
importance of this rationale: I now have a tool to give to
a relative beginner which will take some of the guesswork
out of temperament tuning, guesswork more vexing at
the beginning of the temperament where s/he has fewer
fixed points of reference. Read on!

I owe much of the following discussion to one of
my students ai North Bennet Street School, David
Sumrell. Of the many ideas that he has generated, a few
have galvanized my attention, but none more so than this
topic. Al Sanderson, Owen Jorgensen, and others will
recognize the truths it contains, and I hope that you will
be able to make use of them.

In 1981 Dr. Sanderson propounded the two-
octave A temperament. The structure he used began
with a 4:2 octave between A4 and A3, and a 6:3 octave
between A3 and A2. This two-octave spread was then
subdivided into six equal parts by tuning a series of
continuous major thirds. He explained his operating
philosophy this way: Tuning wide intervals first and then
subdividing them is inherently more accurate than the
usual process of building up from narrow to wide inter-
vals. Furthermore, it is a foolproof way of building a
temperament because the narrow intervals are forced to
be compatible with the wider ones.

The framework we will use covers most of that
territory, and we will be using contiguous major thirds.
We dispense with the concept of rising contiguous thirds

16—December 1994 PT]

By Jack Stebbins

having a 5:4 ratio of beat speeds. We need not even try
to obtain beat speeds that rise at 2 bps intervals. We are
talking basically about slow-medinm-fast. The differ-
ence for me, then, is in the thought process behind the
building of the thirds.

First, let me talk about the value of what Mitch
Keil calls Go/No Go. This means to me an acceptable
range, a tolerance, parameters, low-end/high-end limits;
within these limits we will identify the midpoint. Specifi-
cally, we will locate a beat speed in the middle between
two others. The value of this concept is that it is easier
to find the middle between two markers than to locate
the correct place when no markers are given.

Let’s begin.

1. Tune A4 to the fork.

2. Tune A3 to A4 as a 4:2 octave. Using F3
as your test note, make F3/A3 beat the
same speed as F3/A4,

3. Tune C#4 io A3. It does not matter how
fast this major third beats. We will say
more about this later.

4. Tune G#3 to C#4 as a 6:3 octave. Using
E3 as your test note, make C#3/E3
beat the same as E3/C#4,

5. Tune F3 by moving it to the point that the
speed of F/A is midway between the
contiguous major thirds that flank it:
C#/F and A/C#.

N.B.: Contingent upon your accuracy,
the speed of this F/A is no arbitrary
choice. Iiis the only speed the piano will
allow.




RIS TARN

PINOTITE ;

TIGHTENE

LOOSE TUNING PINS

TUNE IAMEDIATELY s PERMANENTS HO CALL DACK

MONEY BACK GUARANTEE

250 m|
0z ¢ POSTPAID CHECK WITH ORDER ANYWHER

rea Tachnical Dat
‘é.

PIANOS! PIANOS!
PIANOS!

We buy all i)(pes of usable pianos, We pay
cash and will not hesitate on any fair price.
We will remove immediately. Also we sell
fine vintage pianos—large stock—
Steinway and other top name brands,

Call Irv Jacoby collect 216-382-7600
PO Box 21148, Cleveland, OH 44121

BuiLp A Piece or HisTORY

From One of Our
Authentic Kits

Complete Plans & Instructions.
Al Parts in Pre-Cut Form

also “Three Centuries of

Harpsichord Making”
by Frank Hubbard $43 postpaid
BBARD
31-¢ Unien Avenue, Sudbury, MA 01776 DTN e
(508) 443-3417 or FAX (508) 443-3584 HARPSICHORDS

San Francisco Piano Supply Co.

Piano Parts &
Supplies
Same Day Shipment or Pick-Up

We Ship Anywhere!

657 Mission Street ¢ #507
San Francisco, CA 94105
Phone 415-543-9833
Fax 415-896-2866
Call Toll-Free 1-800-247-0702

DRYBURGH
PIANO
SERVICE

distributors of
Satellite City Hot Stuff
adhesive products
1-800-GLUE ALL

ask for our complete guide of
piano applications

10% discount on first order
when you mention this ad

by Renner

\ore Lacquer

Renner believes in traditional voicing technigues. and manufactures
over 400 basic types of hammers for the worlds great pianos.

The Femevn FBtue Hammers are a special execution. designed and
produced for North America, and are ideal for every high quality piano,
European or American. particularly the great vintage Steinway.
Chickering, Knabe, and Mason & Hamlin pianos produced in the past.

® Renner USA

POB 1223
' Weston, CT 06883

| Or Contact:
| Rick Baldassin
| Teaching & Technical Consultant

Phone: 203/221-7500 Fax: 203/454-7866 Phone: 801/292-4441 Fax: 801/298-1441
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6. Tune F4 to F3 as a 6:3 octave.

Using G#3 as your test note,
make F3/G#3 beat the same’
speed as G#3/F4.

. Retune Gi4. Move it to the

point that the speed of A/C#
is midway between the
two other contiguous major

“thirds: F/A and G#/F.

If your accuracy is unfailing,
you have now finished.

. Asa check of your accuracy,

retune G#3, and play the five
contiguous major thirds from
there up to A4.

N.B.: What you hope to hear
is a smooth increase in beat

. speeds. If thereisa

discrepancy, repeat
steps 2 - 8.
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My point is this:

Generically speaking, the speeds of your contigu-
ous thirds are rounded off and called 5, 7, 9, 11, and 13
beats per second. Actually, the beat speeds vary from
instrument to instrument depending upon differences in
inharmonicity. In step 3, trying to set your initial major
third, or any of the others, at a clocked speed can often be
an exercise in futility. Part of the beauty of this method
for beginners lies in the fact that it makes no difference,
within practical limits, where you set G#4.

Let’s say for example, that you placed C#4 a little
flat of normal, and you obtained a major third beating at 8
bps with A3 instead of the normal 9 bps. When you tuned
C#3 as an octave, it, too, would be a little flatter than
normal. In consequence, when you finished placing F3
(step B), your bottom third would then be correspondingly
fast. In this example, instead of rising contiguity thirds
beating at 5, 7, 9 bps, you would have something like 6, 7,
8. This would be a distinct advantage. By having to
squeeze your 7 bps between 6 and 8, you should be
reducing your margin of error.

If your C#4 were flatter still, the time creating a
third beating around 7 bps, that works as well. Your beat
spread would be something approaching 7, 7, 7.

Let’s carry this one more step. If your G#4 were at
6 bps with A3, your G#3 would be that much flatter, and
the bottom third correspondingly fast. Here your rising
beat speeds would be 8, 7, 6.

irrespective of where you locate C#4 or of whether your

rising thirds can be described as slow-medium-fast, or same-
same-same, or fastmedium-slow, in every case the middle
third is correct, if it is midway between its neighbors.

And let me veiterate this:

The speed of the middle third is not arbitrary. It is what the piano

dictates, therefore, it is right for that piano. And no matter what
temperament pattern you use, you have some immutable markers
against which to compare the rest of your temperament.



The Piano Technicians
Journal is now accepting
articles for:

* Tips, Tools & Techniques

s Questions for the
Questions &
Answers Column

» Govers

It you have a particular
trick of the frade, system for accomplish-
ing a particular function or a special tool
which seems to make your job
easier...share it with the readers of the
Journal.

We are always interested in helping you
uncover information about the piano
service industry. Send us your
questions—we'll do our best
to find the answers.

Send all submissions to:
Piano Technicians Journal
3930 Washington
Kansas City, MO 64111-2963

OR FAX US YOUR ARTICLES:
816-531-0070

Save time and cost
over installing extra rods.

N
&

Use only with
humidistat control or
as part of the famous
Dampp-Chaser PIANO
LIFE SAVER® SYSTEMI

CALL FOR DETAILS & FREE LITERATURE

50 WATTS
38 WATTS
25 WATTS

ELECTRONICS CORP.
BOX 1610 HENDERSONVILLE, NC 28793

New FAC method for expert 88-note
strefch tunings ai the pianol

You have to he pretty light on your toes these days. Time is money and we're helping you
make more of both with the improved Sanderson Accu-Tuner. We are piano technicians and
we know that the Accu-Tuner is the best tuning instrument you can buy, but we found a way
to make it better.

Now the Accu-Tuner has the power to create 88-note FAC tunings right at the piano by
simply measuring three notes (F3, A4, C6) and storing the stretch numbers. It automatically
computes and stores an entire expert-level tuning for the piano, making it easier and faster
than ever to tune. The Accu-Tuner also enables you to store FAC tunings with a pitch offset,

making it great for pitch raising, non-440, and early
% Music tunings.
So cover more ground in less time. Hop on hoard
with the Sanderson Accu-Tuner, and jump into the
world of greater productivity and faster tunings.

Send today for the FREE Inventronics catalog:

nventronics
ncorporated

9 Acton Rd., Chelmsford, MA 01824
1-800-FAST-440

In MA, 508-256-7374 |

Compact, lightweight, fas
The Sanderson Accu-Tune
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In brief:

This lesson will cover
adjustment of damper
spoons for even damper lift
with the keys. Participants
will learn the proper tools
and techniques for doing
this important adjustment
accurately and easily.

Getting started:

In order to pursue any
serious study of piano
technology, one must obtain
basic resources. Catalogs
from several piano supply
houses, both large and
small, are essential. Besides
offering the necessary
supplies, their pictures and
item descriptions are
valuable sources of informa-
tion. Piano manufacturers’
service manuals are also
essential sources of valuable
information. Most are
available at no cost. Most
important to participating in
this Lesson Plan series are
the PTG Exam Source
Books, both the tuning and
technical versions. Articles
in these books will serve as
reference material for the
lessons.

Hands-on session sefup:

To teach this lessonin a
hands-on format you will
need one or more 47" or
larger vertical pianos in
good condition. The
dampers on these pianos
must already be regulated
for even lift with the pedal.
Spoon adjustment is most
easily learned on taller
pianos with dowel capstan or
sticker actions, so console or
small studio pianos should
be avoided at first. Old full-
size uprights are ideal.

Depending upon time
and pianos available, this
lesson may consist of each
participant adjusting a few
spoons or an entire set.
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Professionals Avance tough Continuing Education

Technical Lesson #16

Vertical Regulation—
Damper Spoon Adyustment

By Bill Spurlock, RET
Sacramento Vallgy Chafter

This monthly lesson plan is designed to
provide step-by-sigh instrugtion in
essentiol skills. Chapters are encouraged to
use this material as the basis for special
Associate megtings, or for their regular
meeting frrogram, preferably in ¢ hands-on
format. This method allows the writien
information to be transformed into an
actual shill for each member participating.

Additionally, meeting setup
should include:
¢ Good lighting
¢ Extra damper spoon
benders (see photo 1)
¢ Extra damper lift gauge
blocks and wedges (see
figure 1)

Estimated lesson time:

2 hours

Tools & materials
participants must bring:
For this lesson, partici-
pants should bring a selec-
tion of regulating tools,
including:
¢ damper regulating tools
listed for Lesson #15

¢ damper spoon bender;
APSCO #16406 or
equivalent

e 1"x7/8"x 10" wood

block and two wooden
wedges (see figure 1)

Assigned prior

reading for participanis:

PTG Technical Exam Source
Book (PTG Home Office,

816-7563-7747), pages I11.10-
111

General instructions

Proper damper spoon
adjustment is essential to
good performance. The
damper springs are a strong
component of touch in a
vertical piano, so even
timing of damper lift by
each key is critical to a
uniform keyboard touch.
Also, the player’s ability to
control tone requires that
each note stop sounding at
the same point of release for
each key, and thus uniform
spoon adjustment is vital to
smooth Jegato playing.

Damper regulation is
not really difficult compared
to other skills such as setting

unisons. However, spoon
adjustment in particular has
traditionally been consid-
ered very troublesome.
There are two reasons for
this: first, most technicians
get much more practice at
other skills such as tuning—
after all, uneven damper
spoon adjustment is usually
not as obvious a problem as
poor unisons. Secondly,
many of the available spoon
bending tools do not work
well. However, with a logical
approach, the correct tools,

| and a litfle practice, spoon

adjustment is a straighifor-
ward and rewarding job.

It is often recommended
that spoons on sample notes
be set, then the remaining
spoons adjusted with the
action on the workbench.
While such methods will
work, they will never give as
accurate a result as adjusting
the spoons in the piano—at
least not without pulling the
action. another time or two
for further refinement. Such
methods are based upon the
assumption that it is t0o
difficult to adjust the spoons
with the action in the piano,
using a spoon bender. In
reality, for most pianos it is
simpler, faster, and more
accurate to adjust spoons in
the piano. That’s why piano
factory workers do it this
way. This lesson will describe
a step-by-step method for
mastering this skill.

Procedures

Vertical piano dampers
must first be adjusted to lift
evenly by the pedal before
the spoons are adjusted for
even lift by the keys. To
understand why, refer to the
previous Lesson #15. Notice
that adjustment for even
pedal lift is done by bending
the damper wires, which
moves the lower ends of the



Photo 1: lower tool: a well-designed spoon
bender; and upper: the same tool bent to
provide key clearanice on console pianos.

damper levers closer to or
farther from the lift rod. Of
course this changes the
distance between the
damper levers and spoons as
well, upsetting damper lift
by the keys. Thus adjustment
for even lift by the pedal
must be done first. Then,
with the damper levers
permanently and correctly
positioned, the spoons are
bent to provide even
damper lift by the keys.

Learning to use o spoon bender

The first requirement is
a properly designed spoon
bender. Figure 1 and photo
1 show a particnlar model
that I favor (APSCO
#16406). The upper toolin
each illustration bas been
bent for key clearance on
console pianos). A good
spoon bender should be
compact and slender with
tapered and rounded edges;
most good ones are nicely
chrome plated. The overall
height of the slotted end
should be no more than 1
1/2.” By contrast, spoon
benders sometimes supplied
in “beginner’s” kits or listed
along with basic tools are
usually 1 3/4" in height,
made of plain flat stock with
no tapering, nickel-cadmium

plated and generally more
bulky looking.

Spoon bending is done
blind. That is, with the
action in the piano you
cannot see the damper
spoons. Thus, you work by
feel and sound—learning to
recognize the feel of the tool
slipping onto the spoon and
the metal-to-metal click of
spoon bender to spoon. To
train your senses of feel and
hearing, practice the
following exercise:

e On a full-size vertical
piano, remove the
action nuts and tip the
action back toward you
slightly so you can see
the spoons. Slip your
spoon bender between
two wippens and onto a
spoon. Notice that the
tool must lean to the
side, toward the spoon,
and that when you lean
the tool you are twisting
the handle as if lightly
prying between the two
wippen flanges. (In the
bass, the spoons will
lean toward the right, so
the bender will be on
the right side of the
wippen but leaning left
to engage the spoon, as
in photo 2 (next page).
In most pianos, the
tenor spoons lean

Figure 1: Adjusting damper spoons — Wedge a gauge
block against strings, then lift each wippen to bump its
hammer against the block and check for damper wink.

Y 7/8" x 1" x 10" wood gauge

&— 1 wedges prop end
hammers to hold
gauge in place

Grooves
filed in
wedges keep
them from
slipping off
shanks

"=~ Handle of one spoon
bender bent to clear
keys of console
pianos

/APSCO #16406 spoon bender

toward the left, so the
bender is on the left side
of the wippen and
leaning to the right to
engage the spoon. The
treble spoons usually
lean toward the right
again as in the bass.)

s Slip the tool on and off

Profassionals Advancs through Continuing Edueation

LESSON PLAN
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the spoon, learning the
feel of the spoon
slipping into place and
the sounds as it bumps
the flanges, spoon, and
wippen screw. Notice
that lifting the wippen
moves the spoon away
from the action rail,
making it easier to slip
the toolin place. Close
your eyes and again
focus on the feel and
sound of the bender on
the spoon.

e Have a piece of tape ora
black felt pen handy.
Then, holding the
bender on the spoon,
push the action back
into place. Mark the
handle of the spoon
bender with the tape or
felt pen to corcespond
to the end of the
wippen. This mark will
tell you how far in to
reach with the bender
when feeling for a
spoon.

e With the bender on the
spoon, hold the spoon
bender with one hand
while holding the end of
the wippen with the
thumb and forefinger of
the other, as in photo 3.
Next, slip the bender off
the spoon and try to slip
it back on again without
looking. Remember to
lift the wippen slighdy to
make the spoon more
accessible. If you're not
sure where you are, pull
the action back and
look. After a few tries
your senses of feel and
hearing should be
trained enongh to allow
grabbing the spoons
without too much
trouble.

® Work the spoon bender
and wippen up and
down slightly in oppo-
site directions, as if
working two handles of
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a pair of scissors. You
should notice that there
is an area of free play in
which the spoon bender
moves but does not
bend the spoon, even
though the tool is
engaged. Lift the
wippen and push the
bender down, and you
will feel resistance as the
bender bears against the
spoon. Slight additional
pressure at this point
would bend the spoon
back-toward the rail,
causing the damper to

lift later. Next lower the
wippen while lifting the
bender. After passing
through the area of free
play, you will again feel
resistance as the bender
bears outward against
the spoon. Additional
pressure here will bend
the spoon outward,
causing the damper to
lift sooner. Do not make
any bends at this time.

Photo 2—1Left: Spoon
bender engaging a spoon.

Photo 3—Below: Adjusting
damper spoons — one hand
holds the spoon bender
while the other lifts the
wippen, bumping the
bammer against a wooden
gauge block. If the damper
does not wink, its spoon is
bent outward to speed up
damper timing. If it winks
excessively, the spoon is bent
back to slow damper timing.

Understanding domper timing

Dampers should begin
to lift when the hammers are
between. one-third and one-
half the distance to the
strings. This does nof mean
the lift points of individual
dampers on the same piano
can vary within this range.
Rather, all dampers in a
given piano should lift at the
same point of hammer
travel, and that point will
vary from piano to pianc
depending upon manufac-
turer or technician prefer-
ences. Here are some
guidelines:



¥ If dampers lift much
earlier than one-third
hammer travel, there
will be little clearance
between spoons and
damper levers when the
action is at rest. Then as
the action wears and the
capstans are turned up,
the spoons may be
moved into contact with
the levers, causing
ringing dampers. Thus
such early damper
timing leaves very litde
margin for error in
regulating hammer blow
distance and lost
motion.

P If damperss lift much
later than one-half
hammer travel, total
damper travel is re-
duced, and trichord
dampers may not Lift
enough to clear the
center unison strings.
Also, the touch resis-
tance of damper Lift will
be encountered late in
the keystroke, around
the same time as the
resistance due to the
jack tripping. On very
soft playing this can
cause incomplete key
strokes and consequent
bobbling hammers.

B Earlier damper timing
gives the sensation of a
firmer touch because
the resistance of the
damper springs is
encountered earlier in
the key stroke, while
later timing makes the
action feel somewhat
lighter. Of course this
affect is only present
when the pedal is not
used. Thus the
customer’s touch
preference can be
considered when
choosing damper
timing.

P In most circumstances,
damper spoons are
simply regulated for

uniformity if they are
already lLifting within the
one-third to one-half
hammer travel range.

Adjusting damper spoons

Adjustment is fastest and
most accurate when a gauge
is used to indicate the
damper lift point, as shown
in figure 1. This wooden
block is approximately one-
half hammer blow distance
in width (if made 7/8"x 1",
you can choose the dimen-
sion that best suits a given
piano). A wooden wedge
between the hammer rail
and a hammer at each end
of the block holds it in’
place. Then, each wippen is
lifted, bumping its hammer
against the block. If the
damper winks slightly, its
spoon is correct. If it does
not wink, its spoon needs to
be bent outward to speed up
damper timing. And if the
damper lifts more than justa
wink, its spoon needs to
bend back toward the rail to
slow its timing. This gauge
gives an immediate reading
of exact damper timing for
each note, just by Lifting its
wippen.

To practice adjusting
spoons, use the following
procedure:

1. Partially depress the
damper pedal several times
to confirm that all dampers
start to lift simultaneously
with the pedal.

2. Measure the hammer
blow distance and choose
the gauge block side that
will stop the hammess at
slighty less than one-half
blow distance. For instance,
if blow distance is 1 3/4",
use the 1" side of the block.
Prop the gauge block against
the strings as in figure 1. You
can then lift each wippen,
causing its hammer to bump

against the gauge, to observe
damper timing.

3. When making adjust-
ments hold the spoon
bender in one hand and the
end of the wippen with the
other, and work one against
the other. A slight bend
makes a big difference to
damper timing, so practice
to develop a feel for making
small bends.

4, Engaging the spoon
with the bender is easiest
when reaching between two
neighboring wippens
because leaning the bender
to the side causes it to bear
against the neighboring
wippen flange. This posi-
tions the bender at the
correct angle to engage the
spoon. Because they lack
neighboring wippens, the
top bass and first tenor
wippens will often be much
harder to adjust than any
others. Avoid these until you
are more practiced.

5. Ifyou are right handed,
practice first on the bass or
top treble dampers, where
you will be holding the
spoon bender in your right
hand. Lefties should start in
the tenor first. Once you
have your primary hand
trained, switch sections and
train the other,

6. Each piano design is
different so you may occa-
sionally have to repeat the
initial step of tilting back the
action to visually place the
spoon bender with new
piano designs. Many com-
pact actions require that you
remove the keys to get
enough room to operate the
tool. On spinets the spoons
are adjusted just like on
larger uprights except that
the tool is held under the
keybed. These are actually
easier than consoles because
you can kneel down and see

the spoons from underneath
when first getting a feel for
them.

Summary

Aswith any new skill,
practice is essential. Don’t
avoid learning the skill of
spoon bending just because
you think you can avoid
having to ever adjust them.
Damper spoons are an
important regulation
adjustment, and once you
can adjust them accurately
and efficiently you will find
this skill essential.
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I brief

This lesson continues a
series of three on the
Baldassin-Sanderson Tems-
perament. Participants will
build on the results of the
previous lesson, an ascend-
ing series of contiguous
major thirds from A2-A4.
This mning should be in
place on, or restored to the
piano before proceeding, as
we discussed in the last
lesson. In this lesson,
participants will move within
the previously established
double octave/thirds
framework and learn how to
divide the temperament
octave, F3-F4, into six equal
parts. They will each contrib-
ute hands-on to the final
result as we follow steps 12-
18 in the Baldassin-
Sanderson Temperament,
Part 2, outlined below.

In the next lesson we will
learn how to divide the F3-
F4 octave into the twelve
equal parts of equal tem-
perament. To preserve
continuity and save set-up
time, PACE providers may
wish to offer either two or all
three of the lessons on the
Baldassin-Sanderson Tem-
perament to the same group
on the same day.

In conjunction with
these lessons all participants
should attend classes in this
temperament system that
may still be offered at
regional and annual PTG
conventions. You might
think of these lessons as a
“hands-on” version of the
Baldassin-Sanderson Tem-
perament class.

Chapter meeting sesup

These lessons are most
conveniently taught to a
small group of four or five.
Each group should have its

_own piano and RPT instruc-
tor, Each piano should be in
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Tuning Lesson #16
The Baldassin—Sanderson
Temperament: Pari 2

Dividing the F3-F4 Octave Into
St Bqual Paris

By Michael Travis, RPT
Washington, D.C. Chafter

This monthly lesson plan series is designed to frovide
supervised ractice of tuning sills as @ supplement to
indgpendent study and practice, Chapters are
encourage to use this material as the basis for special
Associate mectings, or for their regular meeting
program. Each lesson 1s designed to take abou one
hour, with about four participants. Pariicipants are
assumed to have essential veference malerials and
tuning tools (sec PACE cheeklist) and access 1o o well
scaled large upright or grand priano for independent practice

a quiet environment for
close listening. Avoid using
pianos that present serious
obstacles to tuning, such as
deeply grooved or mis-
aligned hammers, string
termination noises, etc.

If you are using the same
piano for this lesson as for
the last, restore the resulis of
the last lesson by re-tuning
from SAT memory. If you
are using a different piano,
you will have to prepare the
tuning in advance for this
lesson as described in the
last lesson and below.

Tools & materials
participanis must bring

Tuning hammer, A-440
pitch source and mutes.

Hoine study assignment
for participants

Review PACE tuning lesson
#15. Practice setting up the
double octave/major thirds
framework. Review PACE
tuning lessons #10-13 on
tuning fourths and fifihs.
Practice tuning 4:3 fourths
both pure and 1 bps wide.

General instructions

This lesson will follow steps
12-18 of the Baldassin-
Sanderson Temperament
procedure. At the conclu-
sion of the lesson, the group
should have tuned the series
of rising 4:5 contiguous
thirds from A2-C#3 through
F4-A4, a smoothly rising

series of parallel whole-tone
thirds from F3-A% to C#4-F4,
and all unisons of these
notes. PACE instructors may
require participants to tune
unisons as they go, or
instead insert a sirip mute in
A2-A4 and tune all the
unisons afterward. Either
procedure should produce
satisfactory results provided
the piano is at pitch and
reasonably in tune to begin
with. The final check should
be with unisons pulled in.

The first thing to do will
be to establish or re-establish
the double octave/M3
framework of the last lesson;
check the contiguous thirds
from A2-A4. What we're
looking for here is a 4:5
progression of contiguous
M3s, and in addition, the
three upper M10s should
echo the beat rate of the
three lower M3s (M10s A2-
Ci#4, C#3-F4 and F3-A4 beat
in ascending 4:5 ratio, like
M3s A2-C#3, Gi#3-F3 and F3-
A3). We should also have
four good single octaves, A2-
A3, Ci#8-C#4, F3-F4 and AS3-
A4, with similar m3-M6 tests
on the lower two and M3-
M10 tests on the upper two,
all within an A2-A4 double
octave that is not more than
11/2 beats wide.

Next, we will go on to
steps 12-18 of the Baldassin-
Sanderson Temperament
and tune notes in the
following order: A#3 (ini-
tial), D#4 (initial), G4
(initial), G3 (initial), B3
(final), G3 (final), and
Di#4(final). The final tuning
of A#3 and C4 will be part of
the next lesson. The instruc-
tor may have participants
select their notes by a
random drawing or any
other method, as long as
everyone gets to do some-
thing.



If stopping at this point,
The Baldassin-Sanderson Temperament: Pars 2 it may be convenient to
measure and store the
measurements of all tuned
notes on a SAT memory
page before leaving the
piano to facilitate set-up for
the next lesson on the same
piano, which starts where
you end here. Someone
familiar with the SAT should
do this. First measure any
deviation of the center

12. Tune A#3 to F3, 1 beat wide.
18. Tune D#4 to A#3, 1 beat wide.
14, Tune C4 to F4, 1 beat wide.

| 15. Tune G3 to C4, 1 beat wide.

16. Tune B3 between G3 and D#4 so that the ratio
between GB and BD# is 4:5 (ascending contiguous major

thirds). B3 is now in the correct place, whether the ?];'Zﬁg;) ?éeAig 2nvla§;:i%a
. £ i ) _
width of the four fourths (steps 12-15) was correct, or not. pitch offset, and finally
i 3 0B . measure and store the values
17. Retune G3 to B3 such that the GB third fits half way for the fourth partials of the

AGH.
between FA and AGH center strings of all tuned

notes. Since you will want to
have a complete record of
where you were, be sure to
read and record A#3 and C4
in addition to the others,
even though you may
change these during the

18. Retune D#4 to B3 such that the BD# third fits half way
between AC# and C#F, and GB-BD# are in the ratio of 4:5.

This creates a whole tone scale F-G-A-B-C#D#F. You have
now divided the F3-F4 octave into six equal parts.

next lesson. You may also
wish to keep a written record

Some pomts to remember: of results in case you have to

use a different SAT for the

In steps 12-15 the absolute speed of the four next lesson.

fourths is not as important as tuning them as Now we are ready to

close as possible to the same speed; 1 bpsisa proceed with the next

good initial guess for that speed. Fine-tuning lesson, the third and final

the thirds in steps 17-18 may alter the fourths part of the Baldassin-

slightly. Sanderson Temperament.

With unisons pulled in, recheck the following: :
Note: Do you find these lesson
plans valuable? Do you have

specific suggestions for changes

1. Adat A-440. or clarification? Please direct
any comments or suggestions to
2. Four good single octaves, A2-A3, C#3-Ci#4, F3- the author ¢/o the Journal,

F4 and A3-A4, with similar m3-M6 tests on the
lower two and M3-M10 tests on the upper two, and
an A2-A4 double octave that is not more than 1 1/2
beats wide.

3. Contiguous M3s from A2-C#3 to F4-A4, beating
in ascending 4:5 ratios.

ProﬁsasinalsA

LESSON PLAN

4. Ascending M10s A2-C#4, G#3-F4 and F3-A4
which echo the beats of the three lower contiguous
M3s, and also beat in an ascending 4:5 ratio.

5. Smoothly rising parallel whole-tone thirds (F3-
A3, G3-B3, A3-Ci4, B3-D#4, C#4-F4).
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n previous articles in this series
we have taken two commouly
recognized facts about the
inharmonicity of piano
strings—ithat it forces partials
sharp of their theoretical pitches, and
that it does so to an increasingly
greater degree as the partials ascend
the harmonic series—and from those
two facts we have developed some rules
of thumb to guide us in tuning the
temperament sections of pianos with
high inharmonicity. These specula-
tions regarding the effect of
inharmonicity on the beat rates of
temperament intervals have so far been
entirely qualitative, avoiding the use of
formulas. In this article we will review
the territory we have already covered,
this time using math to confirm,
quantify, and extend our previous
conclusions.

Our two basic facts about the
inharmonicity of piano strings can be
expressed more exactly by a formula
that is generally accepted to be some
version of the following, where Iis the
underlying inharmonicity of the string,
nis the partial number, and I(n)is the
inharmonicity of partial n:

I(n) =1*n"2

In other words, the inharmonicity of a
given partial of a string is equal to the
underlying inharmonicity level of the
string times the square of the partial
number. This formula accounts not
only for the sharpness of the partials,
but also for their geometrically increas-
ing sharpness as they ascend the
harmonic series.

In earlier articles in. this sexies
I have called the inharmonicity which
this formula describes primary
inharmonicity to differentiate it from
inharmonicity as it is perceived by the
ear in an interval. Primary
inharmonicity is an aspect of the tone
of an individual string, and as such it is
not readily evident to the ear but is
quite evident when one measures the
frequencies of the partials of the string
with an oscilloscope, electronic tuning
device, or other frequency counter. I
have used the term secondary
inharmonicity to describe the aural
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manifestation of primary
inharmonicity when two or more
strings are sounding simultaneously.
This is the kind of inharmonicity we
grapple with when we are tuning
aurally; and, just as we can quantify
the exact degree of primary
inharmonicity in a string with the
inharmonicity formula, so too can we
quantify the amount of secondary
inharmonicity in an interval with a
formula that I will derive later in this
article.

Assuming that the formula for
primary inharmonicity accurately
represents the condition of an actual
piano string, we can use it to calculate
the frequencies of the partials of the
thirteen strings of the temperament
octave F3-F4, and so make a more
accurate model of the imaginary piano
which we used in previous articles to
explore the effect of inharmonicity on.
temperament beat rates.

First, taking the inharmonicity
of a partial to be directly proportional

to its deviation in cents, we can use the
inbarmeonicity formula to calculate the
cents deviation Y of each of the first six
partials of each string in our tempera-
ment octave. The formula becomes:

Y(n) =1 *nN2

We need only calculate cents deviation
for the first six partials because these
are the only partials present in the six
intervals smaller than the octave which
are commonly used in temperament
toning: the 3:2 and 6:4 fifths, the 4:3
fourth, the 5:3 major sixth, the 5:4
major third, and the 6:5 minor third.
Table 1 (see tables for entire article
beginning on page 31) shows the cents
deviations of the first six partials of a
string for some representative values of
I'that are used in later tables—0, 0.1,
0.2, 0.4, and 0.8.

Next, we can convert these
cents deviations to factors that, mulii-
plied together with the underlying
frequency of a string, give the frequency
in Hz of each partial of that string.
Where (Q(n)is the multiplication factor
for a given partial, that factor for partial
n can be calculated using the following
formula:

Q(n) =n* [2M1/1200)]"Y(n)

This formula equates the multiplication
factor for a given partial to its partial
number times a sharpening factor
which increases the partial’s frequency
by its cents deviation. 27(1/1200), or
the twelve-hundredth root of two, is
equal to one cent; in the formula this
one cent is multiplied by itself once for
each cent of deviation.

Next, we can use these factors
to determine the actual frequencies of
the six partials of the thirteen strings of
the temperament. Where Fis the
underlying frequency in Hz of a string,
and F{n)is the frequency of pactial n,

F(n) = F* Q(n)

If we begin with an underlying
frequency for F4 of its theoretical value
of 349.2282 Hz, we can determine the
underlying frequency of F3 by dividing
the value for F4 by an octave factor.



This octave factor should, in theory, be
exactly 2, but we will keep it variable to
enable us later on to expand and
contract the width of our temperament
octave. The underlying frequencies of
the intervening semitones of the
temperament can then be determined
by multiplying each successive
semitone above F3 by the twelfth root
of the octave multiplier. When the
octave multiplier is two, this factor will
be the familiar twelfth root of two. The
frequencies of the partials of each
string can then be calculated by
multiplying these 13 resultant underly-
ing frequencies by their various factors,

0.

Finally, we can convert these
frequencies and levels of primary
inharmonicity to beat rates and levels
of secondary inharmonicity and display
them in a spreadsheet format. Table 2
is a spreadsheet that models the
temperament section of a piano whose
inharmonicity is zero and whose octave
muldplier is exactly two.

The first column in Table 2,
headed “Note,” gives the note names of
cach of the thirteen strings of the
temperament. The second column
shows the primary inharmonicity, or
“Ip”, of each string—in this case, zero.
The next column, headed “m3 BR”,
displays the beat rates in beats per
second for all ten minor thirds in the
temperament. The beat rate of each
interval is given in the same row as the
lower note of the interval. These beat
rates were determined by calculating
the differences in frequency between
the coincident partials of the compo-
nent notes of the interval. A positive
beat rate indicates that the interval is
wide; a negative rate, that the interval is
narrow.

The next column, headed “m3
Is,” shows the secondary inharmonicity
for each minor third. As I mentioned
earlier, the formula used for calculat-
ing secondary inharmonicity will be
derived later in this article. In this
table, it is zero for all the intervals.

The next column shows the
major third (M3) beat rates. The
following column, headed with a ratio
symbol (:), shows the benchmark ratio
of the five pairs of contiguous major

thirds in the temperament octave. The
ratio of the beat rates of a pair of
contiguous major thirds is given in the
same row as the note which is common
to both intervals. In this table the ratio
for all the major thirds is about 0.8, or
4:5; this is the ratio that is often used as
arule of thumb for tuning contiguous
thirds in equal temperament.

Following that column is a
column with the secondary
inharmonicity levels (Is) of the major
thirds. The remainder of the columns
show beat rates (BR) and secondary
inharmonicity levels (Is) for the perfect
fourth (P4), the perfect fifths (P5),
both 3:2 and 6:4, the major sixth {M6),
and the 2:1, 4:2, and 6:3 octaves (P8).

Since the inharmonicity of this
temperament is zero, the beat rates in
Table 2 are the same theoretical values
which are familiar to us from the beat
rate tables found in most tuning texts.

Now let’s alter our spreadsheet
to explore the effect of rising levels of
secondary inharmonicity on intervals
when the underlying frequencies of
their component notes remains
constant. We did this in a qualitative
way in the second article in this series.
We can now do it more precisely by
setting the primary inharmonicity of all
the strings in our imaginaiy piano to
0.1 while we hold the pitches of the
underlying fundamentals constant, as
in Table 3A.

Note that with the addition of
primary inharmonicity all the intervals
appear to have narrowed: the wide
intervals now beat more slowly, and the
narrow ones more quickly, than when
the primary inharmonicity was zero.
The octave, which began pure at all its
levels, is now narrow at all its levels,
increasingly so at higher levels of
coincident partials. The fifth, also, has
narrowed more at the 6:4 level than at
the 3:2 level. The secondary
inharmonicity of all the intervals has
increased, to a greater degree in the
wider intervals that in the narrow ones,
but it is constant for each size of
interval. The ratio of the beat rates of
the contiguous major thirds has
remained virtually unchanged at about
4:5.

Table 3A confirms the conclu-

sion we drew in Article 2 — that
increasing the level of secondary
inharmonicity in an interval, assuming
that the fundamental pitches of its
component notes remains constant,
makes the interval appear to narrow. It
also shows how the 3:2 fifth can be
noisier than the 4:3 fourth if both beat
at the same rate. Notice that the beat
rate of the fifths have increased more
at the 6:4 level than at the 3:2 level.
This narrowing is increasingly pro-
nounced at the higher levels of coinci-
dent partials in the fifth—9:6, 12:8, and
s0 on—meaning that the fifth is noisier
as a result of its increased secondary
inharmonicity. No coincident partials
of the fourth above the 4:3 level appear
in the table because the fourth’s next
level, the 8:6, involves the eighth
partial, which is outside the range of
our present calculations. However,
these upper levels of the fourth, which
is a wide interval, would be narrowed,
just as they are in the octave and fifth;
but, since the fourth is a wide interval,
they would, therefore, beat more slowly
than if the secondary inharmonicity
were zero. These upper levels of
coincident partials in the fourth would
become pure or narrow if the level of
secondary inharmonicity climbed high
enough, and eventually the 4:3 fourth
itself would become narrow. In the
case of the fourth, then, the addition
of secondary inharmonicity to the
interval makes it less noisy.

Table 3B shows the effect of
seiting the primary inharmonicity of all
the sirings to a higher level of 0.4. The
trends are the same as in Table 3A, but
all the effects are exaggerated.

Now let’s expand our tempera-
ment octave to compensate for the
narrowing effect of secondary
inharmonicity, just as we did in Article
3. Table 4A shows the same
inharmonicity condition as in Table 3B
with the octave widened just enough to
make the 2:1 octave pure. As the
octave widens further, in Tables 4B
through 41, each kind of temperament
interval returns to the beat rate it had
when the inharmonicity was zero: first
the 3:2 fifth; then the 4:2 octave; then
the 4:3 fourth, the 5:3 major sixth, the
5:4 major third, the 6:3 octave, the 6:4
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fifth, and finally the 6:5 minor third.
Notice how the 3:2 fifth becomes pure
and then wide as the octave expands.
Notice also that widening the octave
does not affect either the levels of
secondary inharmonicity or the ratios
of the beat rates of the contiguous
major thirds.

Gompare Tables 4C and 4G,
which show beat rates when the 4:2 and
6:3 octaves, respectively, are pure. If
you look at the beat rates of the
intervals whose lower note is F3—in
other words, all the beat rates in the
last row—you will see that the beat
rates of the 3:2 fifth, fourth, major
third, and minor third have all
changed by about the same amount,
approximately one beat per second. At
the same time, the 6:4 fifth and major
sixth beat rates have both changed by
about twice that amount. This rein-
forces our speculation in Article 3
about the relative rates of change of
the various kinds of interval as the
octave changes size.

In Article 4 we considered the
case of a temperament octave in which
primary inharmonicity changes along
the scale. We observed that large
grands, although their strings have
primary inharmonicity, usually appear
to have little or no secondary
inharmonicity in octaves in the tem-
perament area. We deduced that the
levels of primary inharmonicity of the
component strings of the octave in
such a piano must combine in some
way to eliminate secondary
inharmonicity from the interval. We
can mimic this effect on our spread-
sheet piano. We'll begin by calculating
the ratio of primary inharmonicities
between the notes of the octave
necessary to eliminate secondary
inharmonicity from that interval.

In an octave, partals of the top
note always coincide with partials of
the bottom note that are twice as high
in the barmonic series. Partial 1 of the
upper note coincides with partial 2 of
the lower note, partial 2 of the upper
coincides with partial 4 of the lower,
and so forth. If I(I)is the underlying
primary inharmonicity level of the
lower note of an octave and I(u)is the
underlying primary inharmonicity level

28—December 1994 PT]

of the upper note, then the fact that
the inharmonicity of these two sets of
partials must match for the octave to
be tuned pure at all its levels can be
expressed as:

I(u) * (n12) = I(1) * ((20)"2)
Which reduces to:
I(u) * (0/2) = I(1) * 4 * (n"2)
I(w) = I(1) * 4; or, I(u) / 4=1(1)

In other words, the inharmonicity of all
coincident partials in the octave will
match when the primary inharmonicity
of the lower note is one fourth that of
the upper note. Then the secondary
inharmonicity of the octave will be
zero—in other words, it will be capable
of being tuned pure at all its levels
simultaneously.

In the fifth, partials of the
upper note always coincide with
partials of the lower note which are
one and a half times as high in the
harmonic series. Partial 2 of the upper
note coincides with partial 3 of the
lower note, partial 4 of the upper
coincides with partial 6 of the lower,
and so forth. We can express this
relationship as:

I(u) * (nA2) = I(1) * ((1.5n)2)
I(u) * (n2) = I(1) * 2.25 * (n"2)
I(u) = I(I) * 2.25; or, I(u) / 2.25 = I(l)
Similarly, for a fourth:
I(u) * (0A2) = I(1) * ((1.33..N)/2)
I(u) =I() * 1.77...; or, 1(w) / 1.77... = I(1)

If we adjust the levels of primary
inharmonicity in the component
strings of a fourth and a fifth to
eliminate secondary inharmonicity,
and then stack the two intervals to
make an octave, the progression of the
primary inharmonicity in the two
intervals will result in an octave whose
secondary inharmonicity is also zero:

225X 1.77..=4

Let’s scale our imaginary piano
so that the top and bottom strings of
the temperament octave F3-F4 have
primary inharmonicities in the ratio
1:4 that eliminates secondary
inharmonicity from the octave. In
Table 5A, the primary inharmonicity of
F3is 0.1 and the primary inharmonicity
of F4 is 0.4. We can make the primary
inharmonicity of the intervening
strings progress smoothly by increasing
the primary inharmonicity of each
successive note above the lower note by
the twelfth root of the overall factor of
four. Note that when we do so the
secondary inharmonicity of all the
intervals, including the octave, be-
comes zero, and the beat rates of the
intervals become virtually the same as
when the primary inharmonicity of all
strings was zero, in Table 2.

Note that the primary
inharmonicity of note C4 in Table bA.is
0.224. In other words, the primary
inharmonicity of the upper note of the
fifth F3-C4 is 2.24 times the primary
inharmonicity of the lower. Thisisa
slightly different factor than the factor
of 2.25 that we derived earlier for the
fifth . The discrepancy between these
two factors results from the fact that we
have tuned the fifth equally tempered
rather than just. In equal tempera-
ment, the ratio of the fifth is not
exactly 3:2, or 1.5, but rather the
slightly smaller [2/A(1/12)]7, or
1.4983. The factor of 2.24 elimates all
secondary inharmonicity from this
smaller, equally tempered, interval. An
even progression of primary
inharmonicity from 0.1 to 0.4 by steps
equal to the twelfih root of four
likewise eliminates secondary
inbarmonicity from all the other
equally tempered intervals.

This brings up an interesting
point. If a piano is scaled for an even
progression of primary inharmonicity
to eliminate secondary inharmonicity
from its octaves, all its other intervals
will have no secondary inharmonicity
only when the temperament is tuned in
an equal temperament, not in a just,
mean, well, or any other sort of tem-
perament. These discrepancies in
secondary inharmonicity are very
slight, to be sure; still, it’s interesting to



note that a smoothly cuiving bridge,
such as has always been a characteristic
of stringed keyboard instruments and
their predecessors, produces secondary
inharmonicity curves with an inherent
affinity for equal temperament.

We are now in a position to
derive a formula for the secondary
inharmonicity of an interval. Given the
primary inharmonicity of the upper
note of the interval, we first of all
determine a level of primary
inharmonicity for the lower note which
would eliminate secondary
inharmonicity from that interval. The
wider the interval, the smaller this level
of primary inharmonicity must be.
Where W is the width of the intervalin
number of semitones, the level of
primary inharmonicity in the lower
note which will eliminate secondary
inharmonicity from the interval can be
expressed for any interval in texms of
the primary inharmonicity of the
upper note as:

I(u) AI27M(1/12) "WN2

Subtracting this ideal level of primary
inharmonicity from the actual value of
the primary inharmonicity of the lower
note gives us a convenient way to
quantify the level of secondary
inharmonicity (Is) in the interval:

Is =1(1) - (I(w) /{[27(1/12) ]"W}"2)

When I(]) is equal to the amount of
inharmonicity which will eliminate
secondary inharmonicity from the
interval, Is will be zero. When I(1) is
larger, Is will be positive. When I(1) is
smaller, Is will be negative. When the
interval is a unison—in other words,
when Wis zero, Is will be zero when I(1)
is equal to J(u).

All intervals of a given width
with the same level of secondary
inharmonicity will have the same
relationship among the beat rates of all
their coincident partials, and in that
respect they will be indistinguishable.
To demonstrate this, Table 6 shows two
octaves, both with the same secondary
inharmonicity of 0.1. The strings of
the first octave have what might be
considered normal levels of primary

!

inharmonicity; the strings of the
second octave have much higher levels
of primary inharmonicity, to the extent
that the fifth partial of the upper note
is an entire semitone above its theoreti-
cal levell In spite of this, both octaves
have the same beat rates at the 2:1, 4:2,
and 6:3 levels.

In a smaller piano, the con-
straints of string length rarely allow
enough spread between the primary
inharmonicity levels of the outside
notes of the temperament octave to
eliminate secondary inharmonicity
from the octave. Instead, the tempera-
ment octave usually exhibits some
degree of positive secondary
inharmonicity. Table 7B represents
just such a temperament octave, in
which the primary inharmonicity of F3
is 0.2 and the primary inharmonicity of
the F4 is 0.4, resulting in a level of
secondary inharmonicity for the octave
of 0.1. The primary inharmonicities of
the intervening semitones in this table
have been calculated with a formula
analogous to that which created
constant levels of secondary
inharmonicity in all intervals of like
size in Table 5A: the primary
inharmonicity of each successively
higher semitone has been increased by
the twelfth root of two, two being the
factor of the overall level of change of
primary inharmonicity in this octave.
This function is sometimes used as a
generic rule of thumb to approximate
the relationship between note number
and inharmonicity throughout the
treble section of a typical piano. The
relationship between the log
inbarmonicity factor and note number
in such a function is a straight line, and
the factor, in this case two, is the slope
of that line,

Note that when the slope is
two, as in this table, this function does
not produce primary inharmonicity
levels for the intervening semitones
that result in constant levels of second-
ary inharmonicity in intervals of like
width. Instead, the secondary
inharmonicity levels decrease as the
intervals progress downwards. In fact,
using this function to derive values for
the intervening semitones of a tem-
perament octave only results in con-

stant levels of secondary inharmonicity
in that octave when the slope is 4, asin
Table BA, or 0, as in. Tables 2A-41.

A temperament octave with an
identical overall range of
inharmonicity as Table 7B is repre-
sented in Table BB, but in this table the
levels of primary inharmonicity of the
intervening semitones do result in
constant levels of secondary
inharmonicity for all like-sized inter-
vals. It would be interesting to know
the nature of the underlying function
which generates these primary
inharmonicities, but unfortunately,
that function, whatever it is, is beyond
the reach of my math. Instead, I have
calculated the primary inharmonicity
levels in Table 5B by working back-
wards, using the secondary
inbharmonicity formula. Briefly, the
spreadsheet first solves for the primary
inharmonicity of B3 in terms of the
primary inharmonicities of F3 and F4,
which is possible because the formula
for the secondary inharmonicity of the
tritone F3-B3 can be equated to that
for the secondary inharmonicity of the
tritone B3-F4. Similarly, the spread-
sheet solves for G#3 and D4 in terms of
F3 and B3, and B3 and F4, respectively,
by equating the formulas for the
secondary inharmonicity of the minor
thirds F3-G#3 and G#3-B3, and B3-D4
and D4-F4. The spreadsheet then
equates the formulas for the secondary
inharmonicity of the intervening
semitones of these contiguous minor
thirds and solves for the primary
inharmonicities of the semitones in
terms of the component notes of the
minor thirds.

Table 5C presents the (un-
likely) case of a negatively inharmonic
temnperament octave coniaining
constant levels of negative secondary
inharmonicity for all like-sized inter-
vals. Notice that in this case the octave
factor must be less than 2 to make the
6:3 octave pure; in other words, the
octave must be increasingly narrowed
to bring successively higher levels of
coincident partials into tune. (See
Article 4 for more discussion of the
rare, but perfectly possible, phenom-
enon of negatively inharmonic octaves
in the piano.)
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In Article 4, we observed that
the treble bridges of large pianos with
low levels of secondary inharmonicity
all tend to have the same approximate
shape, curving away from the upper
bridge in the temperament area. We
speculated that constraints on string
length in this area of the scale, which
force the designers of small pianos to
compromise this curve, contribute
significantly to the high levels of
secondary inharmonicity which we
observe in the temperament area of all
small pianos. The important contribu-
tion of string length to inharmonicity is
evident in the following equation,
which states that inharmonicity is
proportional to the square of the
diameter (d)and the inverse square of
the frequency (F), but the inverse
fourth power of the length (L). Where
kis a constant for steel wire:

I=[(a"2) *k] / [(F12) * (IM)]

Observing that the curve of the treble
bridge in the temperament area of
many small pianos ranges between a
straight line and an S<shape, in which
the bridge curves back towards the
upper bridge just before its termina-
tion, we speculated that the greater the
reverse curve of the bridge, the higher
would be the levels of primary, and
consequently secondary, inharmonicity
in the lower part of the temperament
relative to their levels in a Jarge piano.
From the above equation, itis evident
that relatively shorter string lengths, as
well as lower tensions and larger wire
sizes, both of which also characterize
the low end of the temperament
section in small pianos, would all tend
to produce relatively higher levels of
primary inharmonicity in the lower
end of the temperament octave.

Let’s assume that we have
determined the string length, fre-
quency, and wire diameter for notes F4
and F3 such that the primary
inharmonicity levels for those two
notes are 0.4 and 0.2, respectively. The
overall secondary inharmonicity of the
temperament octave will then be 0.1;
but there are an infinite number of

- bridge curves that could connect these
two points on the bridge, and each one

80—December 1994 PT]

would result in a different distribution
of primary and secondary
inharmonicity among the intervening
semitones and intervals of the tempera-
ment.

The three simplest classes of
this distribution of secondary
inharmonicity within the octave would
be, first, constant levels of secondary
inharmonicity throughout the octave;
second, steadily declining levels of
secondary inharmonicity as intervals
descend; and third, steadily increasing
levels of secondary inharmonicity as
intervals descend. We can use our
spreadsheet to create examples of all
three classes,

We have already seen an
example of the first class, constant
levels of secondary inharmonicity, in
Table 5B.

Tables 7A.and 7B have second-
ary inharmonicity levels representative
of the second class. In Table 7A, the
levels of primary inharmonicity for the
intervening semitones were derived
from a straightline arithmetic func-
tion. The function for the intervening
semitones in Table 7B was described
above.

Note that in. both tables
secondary inharmonicity diminishes as
intervals descend the scale. Narrow
intervals progress more rapidly, and
wide ones more stowly, than if the
levels of secondary inharmonicity were
constant. Note in particular the ratio
of the contiguous major thirds—in
these two fables it is greater than the
theoretical value of 0.8.

Tables 7C and 7D represent
the third class, in which secondary
inharmonicity levels increase as the
intervals progress downwards. Table
7GC shows the result of an extremely
exponential increase of primary
inharmonicity levels throughout the
temperament. In Table 7D primary
inharmonicity is derived from a
parabolic function with its lowest value
at A3, below which note primary
inharmonicity begins to increase again.
In both of these last two tables, narrow
intervals progress more slowly, and
wide ones more quickly, than when
secondary inharmonicity is constant.
Again, note the benchmark ratios of

the contiguous major thirds, which, in
Table 7D, are closer to 2:3 than 4:5.

These tables support our
speculation in Acticle 4 that the greater
the reverse curve of the bridge in the
lower end of the temperament area,
the higher the levels of secondary
inharmonicity will be in that area. But
which, if any, of these tables best
represents the secondary
inharmonicity condition produced by
the bridge curve of any particular small
piano? We'll explore that question
next month,



TABLE 1

Cents deviation (¥) of first six partials for various I Formula:

Y(n) =1 #nh2

I Partial number (n)

1 2 3 4 5 6
0 0 0 0 0 0 0
0.1 0.1 04 0.9 1.6 2.5 3.6
0.2 0.2 0.8 1.8 3.2 5 7.2
0.4 0.4 1.6 3.6 6.4 10 14.4
0.8 0.8 3.2 7.2 128 20 28.8
TABLE 2
Primary Inharmonicity: 0
Octave Size: Pure at all levels
Octave factor: 2
Note Ip
F4 0 m3 m3
E4 0 BR Is M3 M3 M3
D# 0 BR Is P4 P4
D4 0 -15.8 0 BR Is P5 P5 P5
C#H 0 -15 0 11 079 0 BR BR Is
¢4 0 -141 0 104 0.79 0 1.2 0 32 64
B3 0 -13.3 0 9.8 08 0 1.1 0 ) M6 M6
A#3 0 -12.6 0 92 079 © 1.1 0 08 -16 0  BR Is
A3 0 -11.9 0 87 079 0 I 0 07 -15 0 P8 P8 P8 P8
G#3 0 -11.2 0 8.2 0 09 0 07 -14 0 924 0 BR BR BR Is
G3 0 -10.6 0 7.8 0 09 0 0.7 -1.3 0 89 0 21 42 63
F#5 0 -10 0 7.3 0 0.8 0 0.6 -1.3 0 84 0
3 0 94 0 6.9 0 08 0 06 -12 0 79 0 0 0 0 0
TABLE 3A
Primary Inharmonicity: Constant 0.1
Octave Size: Same as Table 2
' Octave Factor: 2
Note Ip
F4 01 m3 m3
E4 01 BR Is M3 M3 M3
D# 0.1 BR Is P4 P4
D4 01 -17  0.029 BR Is P5 P5 P5
G#H 01 -16 0029 103 0.8 0.037 BR BR Is
C4 01 -151 0.029 9.7 0.79 0.037 08 0.044 32 64
B3 01 -143 0.029 92 079 0.037 0.7 0.044 M6 M6
A#3 0.1 -135 0.029 87 079 0.037 0.7 0044 -1 3.2 0.056BR Is
A3 01 -127 0.029 82 079 0.037 0.6 0.044 -09 -3 0.056 P8 P8 P8 P8
G#3 01 -12 0.029 7.7 0.037 06 0044 09 -28 005685 0.066BR BR BR Is
G3 01 -11.3 0.029 73 0.037 0.6 0.044 -0.8 -2.7 0.0568 0.065 2:1 42 6:3
F#3 01 -10.7 0.029 6.9 0.037 05 0.044¢ -08 -25 0.0567.5 0.065
F3 01 -10.1 0.029 6.5 0.037 05 0.044 -0.7 -24 0.0567.1 0.065-0.1 -0.5 -1.6 0.075
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TABLE 3B
Primary Inharmonicity: Constant 0.4
Octave Size: Same as Table 2
Octave Factor: 2
Note Ip
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
D#4 04 BR Is P4 P4
D4 04 -204 0.117 BR Is P5 P5 PH
Gt 04 -193 0.117 8.1 0.8 0.148 BR BR Is
C4 04 -182 0.117 7.7 0.0790.148 -0.5 0176 32 6:4
B3 04 -172 0117 7.3 0.079 0.148 -0.5 0.176 M6 M6
A#3 04 -162 0.117 6.8 -0.79 0148 -05 0176 -1.6 -81 0.222 BR Is
A3 04 -15% 0.117 6.5 0.78 0.148 -04 0.176 -15 -7.6 0.222 P8 P8 P8 P8
G#3 04 -145 0.117 6.1 0.148 -04 0.176 -14 -7.2 0222 56 0.259 BR BR BR Is
G3 04 -136 0.117 5.8 0.148 -04 0.176 -13 -68 0222 53 0.259 21 42 63
F# 04 -129 0.117 54 0.148 -04 0.176 -1.3 -64 0.222 5B 0.259
F3 04 -122 0.117 5.1 0.148 -0.3 0176 -1.2 -61 0222 47 0259 -0.2 -19 6.6 0.3
TABLE 4A
Primary Inharmonicity: Constant 0.4
Octave Size: Pure 2:1
Octave Factor: 2.002
Note Ip
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
Di#d 0.4 BR : Is P4 P4
D4 04 -20.1 0117 BR Is P5 P5 P5
C# 04 -19 0117 85 0.79 0.148 BR BR Is
C4 04 -179 0117 8 0.8 0.148 -0.2 0176 3:2 64
B3 04 -169 0117 7.6 0.79 0.148 -0.2 0.176 M6 M6
A#3 04 -16 0117 7.1 0.8 0148 -0.2 0.176 -1.3 -75 0222 BR Is
A3 04 -151 0117 6.7 0.79 0.148 -0.2 0.176 -1.2 -7 0.222 P§ P8 P8 P8
G#3 04 -142 0117 64 0.148 -0.1 0.176 -1.2 -6.7 0222 6.2 0259 BR BR BR Is
G3 04 -134 0117 6 0.148 -0.1 0176 -1.1 63 0222 58 0259 221 42 63
F#3 04 -12.7 0117 5.7 0.148 -0.1 0.176 -1 5.9 0222 5.5 0.259
F3 04 -12 0117 53 0.148 -0.1 0.176 -1 5.6 0222 5.2 0259 0 14 58 0.3
TABLE 4B
Primary Inharmonicity: Constant 0.4
Octave Size: P5, 3:2, at Theoretical Rate
Octave Factor: 2.004
Note Ip
¥4 04 m3 m3
E4 04 BR Is M3 M3 M3
D#4d 0.4 BR : Is P4 P4
D4 04 -19.6 0.117 BR Is P5 P5 P5
G# 04 -185 0117 9.1 0.79 0.148 BR BR Is
C4 04 -174 0117 86 0.79 0148 04 0176 32 64
B3 04 -164 0.117 8.1 0.79 0.148 0.5 0.176 M6 M6
A#% 04 -155 0.117 7.6 0.79 0.148 (.3 0.176 -08 64 0222 BR s
A% 04 -146 0117 7.2 0.79 0.148 0.3 0.176 -0.7 6.1 0.222 P8 P8 P8 P8
G#3 0.4 -13.8 0.117 6.8 0.148 0.3 0176 -0.7 -57 0222 72 0259 BR BR BR Is
G3 04 -13 0117 64 0.148 0.3 0176 -0.7 -54 0222 6.8 0259 21 42 63
F#3 04 -125% 0117 6 0.148 0.8 0.176 -0.6 -5.1 0.222 64 0.259
F§ 04- 11.6 0117 5.7 0.148 02 0176 -0.6 -48 0222 6 0269 05 -05 45 0.3
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TABLE 4C

Primary Inharmonicity: Constant 0.4

Octave Size: Pure 4:2
Octave Factor: 2.0055

Note Ip
F4 04 m3 m3
E4 04 BR Is’ M3 M3 M3
D4 0.4 BR : Is P4 P4
D4 04 -192 0.117 BR I P5 P5 P5
C# 04 -181 0117 94 0.8 0.148 BR BR Is
C4 04 -17.1 0117 8.9 0.79 0148 0.7 0.176 3:2 64
B3 04 -162 0.117 84 0.8 0148 0.6 0.176 M6 M6
A#3 04 -15.2 0.117 79 0.8 0148 06 0176 -05 -58 0222 BR Is
A3 04 -144 0117 75 0.79 0148 06 0176 -05 -55 0.222 P8 P8 P8 P8
G#3 04 -13.6 0.117 7 0.148 05 0176 -04 52 0222 7.7 0259 BR BR BR Is
G3 04 -128 0117 8.7 0.148 05 0176 -04 49 0222 7.3 0259 21 42 63
F#3 04 -121 0.117 6.3 0.148 05 0.176 0.4 4.6 0222 69 0.259
F3 04 -11.4 0117 5.9 0148 0.5 0176 04 44 0222 65 0259 07 0 3.7 03
TABLE 4D

Primary Inharmonicity: Constant 0.4

Octave Size: P4 at Theoretical Rate
Note Ip Octave Facior: 2.0078
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
D#4 04 BR : Is P4 P4
D4 04 -187 0.117 BR Is P5 P5 P5
C# 04 -17.7 0.117 10 0.79 0.148 BR BR Is
c4 04 -16.7 0.117 94 079 0148 1.2 0176 32 64
B3 04 -157 0.117 8.9 0.79 0.148 1.1 0.176 ' M6 M6
A#3 04 -148 0.117 84 0.79 0.148 1.1 0.176 0 49 0222 BR Is
A3 04 -14 0117 79 08 0.148 1 0.176 0 46 0.222 P8 P8 P8 P8
G#3 04 -132 0117 7.4 0.148 09 0.176 0 44 0222 86 0259 BR BR BR Is
G3 04 -125 0117 7 0.148 09 0.176 0 41 0222 81 0259 221 42 63
F#3 04 -11.8 0.117 6.6 0.148 0.8 0.176 0 -39 0.222 7.7 0.259
F$ 04 -11.1 0.117 6.3 0.148 0.8 0.176 0 37 0222 73 0259 11 08 -25 0.3
TABLE 4E

Primary Inharmonicity: Constant 0.4
Octave Size: M6 at R=Theoretical Rate
Octave Factor: 2.00975

Note Ip

¥4 04 m3 m3

E4 ‘04 BR Is M3 M3 M3

D#4 0.4 BR : Is P4 P4

D4 04 -183 0.117 BR Is P5 P5 P5

Gi#4 04 -17.3 0.117 104  0.79 0.148 BR BR Is

C4 04 -163 0.117 9.8 0.8 0148 16 0176 32 64

B3 04 -154 0117 9.3 0.78 0.148 15 0.176 M6 M6

A#3 04 -145 0.117 8.7 0.79 0.148 14 0176 04 41 0222 BR Is

A3 04 -13.7 0117 8.2 079 0.148 14 0.176 04 -39 0222 P8 P8 P8 P8
G#3 04 -129 0117 7.8 0.148 1.3 0.176 03 -36 0222 94 0259 BR BR BR Is
G3 04 -12.2 0117 7.3 0.148 12 0176 03 -3.4 0222 89 0259 21 42 63
F#3 0.4 -11.5 0.117 6.9 0.148 11 0176 03 -3.2 0.222 84 0.259

F3 04 -10.8 0.117 65 0143 1.1 0176 0.3 -31 0222 79 0259 15 15 -14 03
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TABLE 4F
Primary Inharmonicity: Constant 0.4
Octave Size: M3 at Theoretical Rate
Octave Facior: 2.0124
Note Ip
F4 0.4 m3 m3
E4 04 BR Is M3 M3 M3
D#4 0.4 BR : Is P4 P4
D4 04 -17.7 0.117 BR Is P5 P5 P5
G4 04 -16.7 0117 11 0.79 0.148 . BR BR Is
C4 04 -158 0.117 104 0.79 0.148 22 0176 3:2 64
B3 04 -149 0.117 9.8 0.8 0.148 2.1 0.176 M6 M6
A#3 04 -14 0117 9.2 079 0148 19 0176 09 -3 0222 BR Is
A3 04 -182 0.117 8.7 0.79 0.148 1.8 0.176 09 -2.8 0.222 P8 P8 P8 P8
G#3 04 -125 0.117 8.2 0.148 1.7 0.176 0.8 -27 0222 104 0259 BR BR BR Is
3 04 -11.8 0.117 7.8 0.148 16 0.176 08 25 0222 98 0.259 21 42 6:3
F#3 04 -11.1 0117 7.3 0148 1.5 0176 0.7 -24 0222 93 0.259
F3 04 -10.5 0.117 6.9 0.148 15 0.176 0.7 -22 0222 87 0259 19 24 -01 03
TABLE 4G
Primary Inharmonicity: Constant 0.4
Octave Sizes Pure 6:3
QOctave Factor: 2.0125
Note Ip
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
D#4 0.4 BR : Is P4 P4
D4 04 -177 0.117 BR Is P5 P55 PH
C#4 04 -167 0117 11 0.79 0.148 BR BR Is
C4 04 -157 0117 104 079 0.148 22 0.176 32 64
BS 04 -14.8 0.117 9.8 0.8 0.148 21 0.176 M6 M6
A#3 0.4 -14 0117 9.3 0.78 0.148 2 0.176 0.9 -3 0222 BR Is
A3 04 -13.2 0.117 8.7 0.79 0148 19 0.176 09 -2.8 0.222 P8 P8 P8 P8
G#3 04 -125 0.117 8.2 0.148 18 0.176 0.8 -26 0.222 105 0259 BR BR BR Is
G3 04 -11.8 0.117 7.8 0.148 1.7 0176 0.8 -25 0222 99 0259 21 42 63
F#3 04 -11.1 0.117 7.3 0148 1.6 0176 0.7 24 0.222 93 0.259
3 04 -105 0.117 69 0.148 15 0176 0.7 -22 0222 88 0259 19 24 0 0.3
- TABLE 45
Primary Inharmonicity: Constant 0.4
Octave Size:; P5, 6:4, at Theoretical Rate
Octave Factor: 2.0159
Note Ip
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
D#4 0.4 BR : Is P4 P4
D4 04 -169 0.117 BR Is P5 P55 PH
C# 04 -16 0117 118 0.8 0.148 BR BR Is
C4 04 -151 0117 111 0.79 0.148 29 0.176 3%2 64
B3 04 -142 0117 105 0.79 0.148 2.8 0.176 M6 M6
A#3 0.4 -13.4 0.117 99 0.8 0.148 26 0176 16 -1.6 0222 BR Is
A% 04 -126 0.117 94 0.79 0.148 25 0176 15 -1.5 0.222 P8 P8 P8 P8
G#3 04 -11.9 0.117 8.8 0148 23 0176 15 -14 0222 118 0259 BR BR BR Is
G3 04 -11.3 0.117 8.3 0.148 22 0176 14 -1.3 0222 111 0.259 21 42 63
F#3 0.4 -10.6 0.117 7.9 0.148 21 0176 13 -1.5 0.222 105 0.259
F$ 04 -10 0117 74 0.148 2 0176 12 -1.2 0222 99 029 25 36 18 03
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TABLE 41
Primary Inharmonicity: Constant 0.4
Octave Size: m3 at Theoretical Rate
Octave Factor: 2.0206
Note Ip
F4 04 m3 m3
E4 04 BR Is M3 M3 M3
D4 0.4 BR : Is P4 P4
D4 04 -15.9 0.117 BR Is P5 P5 P5
C# 04 -15 0.117 129 0.79 0.148 BR BR Is
Cc4 04 -14.1 0117 122 0.79 0.148 4 0.176 3%:2 64
B3 04 -13.3 0.117 115 0.79 0.148 3.7 0.176 M6 M6
A#3 04 -12.6 0.117 10.8 0.8 0.148 35 0.176 26 03 0222 BR Is
A3 04 -119 0.117 102 0.79 0.148 3.8 0.176 24 0.3 0.222 P8 P8 P8 P8
G#3 04 -11.2 0.117 9.6 0.148 31 0.176 23 03 0222 136 0259 BR BE BR Is
G3 04 -10.6 0.117 9.1 0.148 3 0176 2.2 03 0.222 128 0259 21 42 63
F#3 04 -10 0.117 8.6 0.148 2.8 0176 2 0.3 0.222 12.1 0.259
F3 04 94 0.117 8.1 0.148 2.6 0.176 19 0.2 0222 114 0259 33 52 42 03
TABLE 5A
Primary Inharmonicity: F4=0.4 to F3=0.1 as 4" (1/12)
Octave Size: Pure at All Levels
Octave Factor: 2
Note Ip
F4 04 m3 m3
E4 0.356BR Is M3 M3 M3
D#4 0.317 BR : Is P4 P4
D4 0.283-161 0 BR Is P5 P5 P5
Ci#d 0.252-15.2 0 11.1 0.79 O BR BR Is
C4 0.224-143 0 10.5 079 0 1.2 0 3:2 64
B3 02 -135 0 9.9 0.79 0 1.1 0 M6 M6
A#3 0.178 127 0 9.3 08 0 1.1 0 0.8 -16 0 BR Is
A3 0.169-12 O 8.8 08 0 1 0 0.7 -15 0 P8 P8 P8 P8
G#3% 0.141-113 0 8.3 0 09 0 07 -14 0 95 0 BR BR BR Is
G3 0.126-10.7 0 7.8 0 09 ¢ 0.7 -13 0 89 0 21 42 63
F#3 0.112-10.1 0 7.4 0 08 0 0.6 -1.3 0 84 0
F8 01 95 0 7 0 08 0 06 -1.2 0 8 0 0 0 0 0
TABLE 5B
Primary Inharmonicity: F4=0.4 to F3=0.2; Is Constant
Octave Size: Pure 6:3
Octave Factor: 2.0042
Note Ip
F4 04 m3 m$3
E4 0.371BR Is M3 M3 M3
D#4 0.345 BR : Is P4 P4
D4 0.322 -16.6 0.039 BR Is P P5 Ph
C#4  0.301 -15.7 0.089 11.1 0.79 0.049 BR BR Is
C4 0.283%-14.8 0.039 10.5 0.79 0.049 15 0.059 322 64
B3 0.267-139 0.039 9.9 0.79 0.049 15 0.059 M6 M6
A#3 0.252-13.1 0.039 9.3 0.8 0049 14 0.059 -02 -2 0.074 BR Is
A3 0.239-12.4 0.039 8.8 0.8 0049 13 0059 -02 -1.9 0.074 P8 P8 P8 P8
G#3 0.228 -11.7 0.039 8.3 0.049 1.2 0059 -02 -18 0074 98 008 BR BR BR Is
G3 0.217-11 0.0%9 7.8 0.049 12 0059 -02 -1.7 0.074 93 008 2:1 42 63
F#3 0.208-104 0.039 7.4 0.049 1.1 0059 -0.2 -16 0.074 87 0.086
F3 02 9.8 0039 7 0.049 1 0.059 0.2 -1.5 0.074 82 0.08 07 08 0 0.1
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TABLE 5C
Primary Inharmonicity: F4=0.8 to F3=0.1; Is Constant
Octave Size: Pure 6:3
Octave Factor: 1.9958
Note Ip
F4 0.8 m3 m3
E4 0698 BR Is M3 M3 M3
D#4 0.607 BR : Is P4 P4
| D4 0.527 -15.9 -0.04 BR Is P5 P5 P5
Ci#4 0.4b5 -14.9 -0.04 113 0.79 - 0.05 BR BR Is
C4 039 -14 -0.04 106 0.78 -005 08 -0.06 32 64
B3. 0.333-13.2 -0.04 10 0.79 -0.06 0.8 -0.06 M6 M6
A#3 0282 -124 -0.04 94 079 0.06 08 -006 -14 -12 -007 BR Is
A3 0.237 -11.7 -0.04 89 079 -0.05 0.7 006 -13 -1.1 -0.07 P8 P8 P8 P8
G#3 0.197 -11 -0.04 8.3 -0.05 0.7 -006 -1.2 -1 -0.07 92 <009 BR BR BR Is
G3 0.161 -104 -0.04 7.9 005 06 006 -1.2 -1 -0.07 8.7 -0.09 21 42 63
F#3 0.129-98 -0.04 74 005 06 -0.06 -1.1 -09 -0.07 82 -0.09
F3 0.1 92 -004 7 -0.06 06 -0.06 -1 09 -007 77 009 -07 -08 0 -0.1
TABLE 6
Comparison of two octaves (A & B) with same secondary inharmonicity of 0.1
Orctave Size: Pure 6:3
Octave Multiplier: 2.004
Note. Ip Cents deviation for each partial BR BR BR Is
1) 1(d) 2 3 4 5 6 2:1 4:2 63
Octave A
F4 - 04 0 04 16 36 64 10 144
F3 0.2 0 2 08 18 82 5 72 07 08 0 0.1
Octave B
F4 4 0 4 16 36 64 100 144
F3 1.1 0 1.1 44 99 176 275 396 0.7 08 0 0.1
TABLE 7A
Primary Inharmoniciiy: F4=0.4 to F3=0.2; Siraight Line
Octave Size: Pure 6:3
Octave Factor: 2.0042
Note Ip
F4 (04 m3 m3
E4 0383 BR Is M3 M3 M3
D#4  0.367 BR Is P4 P4
D4 0.35 -17.7 0.067 BR Is P5 Pb Ph
C#4 0.333% -16.56 0.062 105 0.83 0.081 BR BR Is
C4 0.817 -15.4 0.057 10 0.83 0.075 1.2 0.092 32 64
B3 0.3 -i44 0.063 9.5 0.85 0.069 1.2 0.085 M6 M6
A#3 0.283 -13.4 0.048 9.1 0.82 0.063 1.2 0.078 -0.3 29 0105 BR Is
A3  0.267 -12.5 0.043 8.7 0.85 0.067 1.2 0.07 0.3 -25 0.096 P8 P8 P8 P8
G#3 0.25 -11.7 0.038 8.3 0.051 12 0.06% -0.2 21 0087 95 0109 BR BR BR Is
G3 0.23%-109 0.033 7.9 0.044 1.2 0.056 -0.2 -1.8 0.077 9.1 0.098 21 42 6:3
F#3 0.217 -10.2 0.028 7.5 0.038 1.2 0.048 -0.1 -1.5 0.068 8.7 0.087
F3 0.2 95 0.023 7.2 0.032 1.1 0.041 -01 -1.2 0.059 84 0.076 0.7 08 0 0.1
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TABLE 7B

NoteIp
F4 04 m3 m3

Octave Size: Pure 6:3
Octave Factor: 2.0042

Prirary Inharmonicity: F4=0.4 to F3=0.2 as 2" (1/12)

E4 0378BR Is M3 M3 M3
D#4 0.356 BR : Is P4 P4
D4 0.336 -17.2 0.054 BR Is P5 P5 P5h
C#4 0.317 -16.1 0.061 10.8 0.81 0.066 BR BR Is
C4 0.3 -151 0.048 10.2 0.81 0.062 14 0075 32 64
B3 0.28% -14.1 0.045 9.7 0.81 0,058 1.5 0.071 M6 M6
A#3% 0.267 -13.2 0.043 9.2 0.8 0.055 1.3 0.067 <03 -25 0.089 BR Is
A3 0.262-124 0.04 8.7 0.82 0062 1.3 0.063 -0.2 -22 0.084 P8 P8 P8 P8
G#3 0.238 -11.7 0.038 8.3 0.049 1.2 0.06 0.2 -1.9 0079 9.7 009 BR BR BR Is
G3 0.224 -10.9 0.036 7.9 0.046 1.2 0.066 -0.2 -1.7 0.075 9.2 0.091 21 42 63
F#3 0.212-10.% 0.0%4¢ 7.4 0.044 1.1 0053 0.2 -1.5 0071 8.7 0.086
F3 0.2 97 0.0%2 7.1 0.041 1.1 0.05 01 -i4 0.067 83 008 07 08 0 0.1
TABLE 7C
Primary Inharmonicity: F4=0.4 to F3=0.2; Exponentlal

Octave Size: Pure 6:3

Octave Factor: 2.0042
Note Ip
F4 04 m3 m3
E4 036 BR Is M3 M3 M3
D#4 0.326 BR : Is P4 P4
D4 0.299 -15.8 0.015 BR Is P5 Ph P5
C# 0.276-15 0.021 116 0.76 0.023 BR BR Is
C4 0.257-14.3 0.026 10.8 0.77 0.03 1.8 0.032 32 64
B3 0.241-15.6 0.03 10.1 076 0.036 1.6 0.039 M6 M6
A#3% 0.229-13 0.0%4 9.5 077 0.041 15 0.045 -01 -1.3 005 BR Is
A% 0.219-12.3 0.087 8.8 077 0.045 1.4 0.051 -0.1 -1.5 0.058 PS8 P8 P8 P8
G#3 0.211-11.7 0.041 8.3 0.049 1.2 0056 -0.2 -1.6 0066 101 0069 BR BR BR Is
G3 0.205-11.1 0.044¢ 7.7 00564 1.1 0061 0.2 -1.7 0072 94 0.078 211 42 63
F#3 0.202-10.6 0.047 7.3 0.068 1 0.067 0.2 -17 0.079 8.7 0.086
F3 0.2 -10.1 0.0561 6.8 0.062 09 0072 -0.2 -1.8 0.086 81 0.095 0.7 08 0 0.1
TABLE 7D

Primary Inharmonicity: £4=0.4 to A3=).2; Parabolic

Octave Size: Pure 6:3

- Octave Factor: 2.0057
Note Ip
F4 04 m3 m3
E4 035 BR Is M3 M3 M3
D#4 0.315 BR 15 P4 P4
D4 0.281 -14.8 -0.00 BR Is P5 P5 Pb
C#d 0.254 -14.1 0.003 124 0.74 0.002 BR BR Is
C4 0.231-135 0.009 11.6 0.72 0.008 24 0.007 32 64
B3 0.215-129 0.016 10.8 0.71 0.016 2.1 0.016 M6 M6
A#3 0.204-12.4 0.025 10 0.7 0027 19 0028 03 0 0026 BR Is
A3 02 -12 0.036 9.2 0.7. 004 1.7 0.042 02 -05 0.042 PS8 P8 P8 P8
G#3 0.201 -11.7 0.049 8.4 0.065 15 0.068 0.1 -09 0.06 10.8 0.059 BR BR BR Is
G3 0.208-11.4 0.063 7.7 0.072 1.3 0.078 01 -14 0.082 99 0.082 21 42 63
F#3% 0.22 -11.1 0.079 7 0.001 1 01 0 -1.9 0107 9 0.109
F3 0.289-10.8 0.097 64 0.113 0.8 0124 -0.1 24 0.3 81 0.139 09 11 0 0.139
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he historical temperaments
should be restored and
applied for the performance of
all classical piano music composed
before 1887, the general date when
modern equal temperament began to
evolve in practice on pianos. The art of
keyboard temperament before the 20th
century enhanced the harmonious and
expressive qualities of classical piano
music. In the past, chords in the white
keys contained fewer beat frequencies,
and these were heavily used by Mozart
and the other 18th-century composers
when the most harmonious effects were
desired. The fewer the beatings, the
more harmonious was the music. The
totals of the beat frequencies of the
intervals included in major and minor
white key triads in some historical
temperaments were only 27.8% as much
as the totals for the same triads in equal
temperament. In contrast to 18th-
century practice, composers in the 19th
century were more interested in drama
and expressive effects than in harmoni-
ousness; therefore, they wrote predomi-
nantly among the black keys. Melodies
composed among the black keys were
more expressive in the 19th century
because the major intervals were more
major or wider by as much as 8 cents
compared to equal temperament and up
to 22 cents wider than white key major
intervals in the oldest meantone tem-
perament. The black key minor thirds
Were more minor or narrower by as
much as 6 cents compared to equal
temperament and up to 16 cents
narrower than white key minor thirds in
meantone. Wider major thirds and
narrower minor thirds caused greater
modal differences than exist in equal
temperament. Also, the leading tones
were sharper than in equal tempera-
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ment. It is natural for musicians to strive
for the sharpest leading tones possible in
melodic passages. In 1768, Jean-Jacques
Rousseau summed all of this up when he
wrote, “The organists and keyboard
instrument makers look upon this
temperament as the most perfect that
can be used. In effect, the natural tones
enjoy, by this means, all the purity of
harmony; and the transposed tones,
which form less frequent modulations,
offer great assistance to the musician
when he is in want of marked expres-
sions.”!

It is true that the beatings of the
major and minor intervals played among
the black keys were increased compared
to equal temperament; but, this was
more than offset by two advantages. First,
the chords among the black keys
contained great clarity of sound because
of the many just and close to pure
fourths, fifths, and twelfths causing.
identical and proportional beatings.
Second, depending on the form of well
temperament used, the major thirds,
sixths, tenths, and 17ths (the most
important intervals for melodic construc-
tion and the color-quality determination
of vertical harmonies), were increased in
their beatings by as much as 57%
compared to equal temperament. This
had the effect of increasing the singing
tone and resonance of the piano.
Chopin utilized the latter quality to an
extreme degree in his compositions; that
is, like most classical 19th-century
composers, Chopin instinctively com-
posed predominantly in many sharps
and flats in order to augment the singing
tone, resonance, and expressiveness. To
eliminate harshness, he rarely applied
Pythagorean type chords in the middie
of the keyboard without accompanying
them with low bass notes that had the
effect of reducing the beatings or

harshness by as much as two to four
times. On. pianos, the power of beatings
from low tenths or 17ths always masks
over and conceals the fast beating
intervals in the middle of the keyboard.
Using Chopin’s composing philosophy,
greater resonance was acquired without
increasing the harshness. Chopin and
other composers adjusted to the tem-
peraments of the past, and they instinc-
tively utilized the best qualities of these
temperaments.

Modern equal temperament
contains no color contrasts, and this
quality accommodates atonalism and
serialism in 20th-century music. Contrary
to this, pre-20th-century temperaments
accommodated tonality in music; that is,
the musical intervals were tuned or
tempered in proportion to however
many sharps or flats were in the tonic
key signature of the diatonic scale
containing the intervals. Consequently,
each scale, key-center, or tonality
contained unique characteristics, and
this was the reason composers in the past
published their works in specifically
chosen keys and why performers seldom
transposed the piano classics after they
were published. The original tempera-
ments were an integral part of the music
compositions, and they controlled the
sizes of all the musical intervals and their
musical effects.

In conclusion, performing the
pre-1887 classics in the 20th-century
equal temperament is like removing
color from paintings, and this causes a
loss of the harmoniousness, the expres-
siveness, the resonance, the tonality, and
the characters of the keys intended by

- the composers. For usefulness in the

tuning examinations administered by
the Piano Technicians Guild, the very
difficult to tune modern equal tempera-
ment remains valuable for assuring that



great skill in theoretical aural tuning
proficiency is acquired by aspiring
tuners.

Recent research proves that
equal temperament was not fully
developed in practice on harpsichords
and pianos until 1917. In contrast to this,
the commonly believed notion today has
been that ].S. Bach almost two centuries
previously in 1722 had invented, tested,
and composed in equal temperarment
and that musicians have been using it
ever since. These concepts are based on
statements by 19th-century historians. As
an example, Frederick Westlake wrote in
1893 in Grove’s Dictionary that “it was
Bach’s intention by this work[Das
Wohltemperirte Klavier] to test the system
of equal temperament in tuning.” This
was typical of statements written
throughout the 19th century. For
acoustical reasons to be explained,
however, the first techniques for tuning
today’s equal temperament on harpsi-
chords and pianos were not discovered
until 1887, and they were not fully
developed and published until 1917. For
other acoustical reasons, equal tempera-
ment has been possible on organs since
1810.

The contradiction between
historical fact and the 19th-century
writings about Bach is explained by the
changing terminology. During the 15th
century, there was the “common key-
board tuning” in which modulation was
restricted. One could not performin all
the keys without encountering badly out-
of-tune “wolf” intervals. This was not
called “meantone temperament” until
C.J. Smyth invented the term in 1810. In
the late 17th century and early 18th
century, the freely modulating or
circular temperaments in which one
could perform in all keys became
popular. At that time, the previous
“common keyboard tuning” became
known as the “old tuning,” and the freely

-modulating temperaments collectively as
a group became known as “the new
tuning” or “the new common established
temperament.” After William Jones
invented the term “equal temperament”
in 1781, the late 17th-, the 18th-, and the
19th-century freely modulating “com-
mon established ternperament” was also

called “equal temperament” even
though it was not truly equal. In fact, any
ternperament in which one could play all
the harmonies in every key without
encountering a so-called “wolf” interval
was called “equal temperament”
throughout the 19th century. To the
19th-century ears not trained in modern
listening techniques, the semitones in
these temperaments sounded somewhat
equal even though variety in tonal effects
between the keys existed. During the
19th century, the term “unequal tem-
perament” was used to denote only the
original restrictive 15th~-century tempera-
ment sometimes called “meantone
temperament” after 1810. In a simplified
manner, 19th-century writers usually
described either the “equal” tempera-
ment or the “unequal” temperament.
After the middle of the 20th century, the
freely modulating late 17th-, 18th-, and
19th-century circulating temperaments
collectively have been called “well
temperament” in order to distinguish
them from equal temperament as
practiced today. “Victorian tempera-
ment” is the advanced form of “well
temperament” that previously was
thought to be “equal temperament”
during the 19th century. Victorian
temperament was practiced during the
lifetime of Queen Victoria (1819-1901).
In conclusion, Westlake was able
to write his statement about Bach and
temperament because the term equal
temperament had a different technical
meaning in the past than it does today.
Thomas Young (1773-1829), an
almost exact contemporary of
Beethoven, was a physician, professor of
physics, editor and writer for the
Encyclopaedia Britannica, foreign secretary
and fellow of the Royal Society, member
of the National Institute of France, office
holder in several important scientific
organizations, and a master of many
languages. He was one of the first to
decipher Egyptian hieroglyphics. He is
famnous in history for his discovery of the
principle of interference of light, his
establishment of the undulatory theory
of light, his research in physical optics
and color perception, his discovery of
important physiological traits of the eye,
and his lecture on the “Functions of the

Heart and Arteries” in 1808.

In music, he mastered music
theory and played the flute. In Germany
in 1795, he studied the clavichord under
Johann Nikolaus Forkel, who is re-
nowned as the father of musicology and
also as the first to extensively research
the life and music of J.S. Bach with the
assistance of Bach’s sons. In tuning,
Young was the first to write that a fourth
is an aurally tuneable interval and
therefore fourths could alternate with
fifths to create a circle of fourths and
fifths. Young’s method reduced the
traditional bearing section from nine-
teen notes down to 12 for greater
efficiency.

As an acoustician, Young

-studied the known information on

temperaments published before 1800,
and he analyzed and published the most
important historical temperaments in.
logarithmic forms. His representative
temperament must not be confused with
his second temperament which is really a
transposed form of Vallotti tempera-
ment. Thomas Young wrote that his
representative temperament reflected
the qualities in. general that the best
instrument makers and musicians in
1799 were applying on their pianos and
harpsichords. However, this tempera-
ment represents more than the sounds
heard in 1799; it represents the general
sounds of most of the historical tempera--
ments practiced on harpsichords and
pianos from around 1722 through
around 1885. It is therefore appropriate
for the performance of all harpsichord
and piano music written from the time
of Bach's Well-tempered Clavier through
the complete lifetime of Franz Liszt.

1. JeanJacques Rousseau, A Complete
Dictionary of Music . . . Translated . . .
by William Waring, 2nd ed. (London:
J. Murray and Luke White, 1779),
247. .

Charts continue page 40...
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Chart of Symmetry

The symmetrical design of the keyboard centers on the keys for D and Gsharp which are in equal temperament at standard
pitch. Thomas Young’s representative temperament of 1799 completely adheres to this symmetry and to the rules of conven-
tional tonality. The deviations of the Young from equal temperament are given in rounded cents figures. Notice that A is flat
and Cis sharp even though the overall tension is at an A-440 level. The reason the tension can be maintained at 440 is that for
every note that is flat, there is an equivalent note at a symmetrical distance away that is exactly the same amount sharp. As an.
example, E is 4 cents flat and is four keys down from G-sharp; the equivalent note G is 4 cents sharp and is four keys up from the
same G-sharp. Also, E is up two keys from D, and C is down two keys from the same D.
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Tuning Young’s Representative Well Temperament of 1799 Almosi Exacily According to Theory While Maintaining the Overall Siving Tension Level at A440

1. Before beginning make certain that the piano is in perfect equal temperament at standard pitch from D below middle C to
the D above.

2. Do not alter G-sharp. From G-sharp, tune G-sharp and both D-sharps in just intonation.
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8. Temper G and A so that the following thirds progress exactly the same as they do in equal temperament.
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4. From C-sharp, tune both Fsharps in just intonation.
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5. From D-sharp, tune A-sharp in just intonation.
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The two equal tempered standard pitch tones D and Gsharp are never to be retuned or altered. The following two contiguous
major thirds will be slow, but nevertheless they should still be progressing in a 4 to 5 type proportion of beats.
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6. Using the fourth AD as an example, sharpen middle G until the wide fourth GC beats an almost imperceptible amount slower
than AD. At 1.9 beats per second, GC will be larger than AD.
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7. Using the fifth GD as an example, flatten E above middle C until the narrow fifth AE beats faster than GD. At 1.6 beats per

second, AE will be smaller than GD.
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9. Average or compromise B so that the wide fourths F-sharp, B and BE progress in a proper proportion similar to the way they
do in equal temperament.
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10. In a manner similar to tuning in equal temperament, average or compromise F below middle Cso that the wide fourth FB-
flat is in a proper proportion with the narrow fifth FC.
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A test valid for most historical well temperaments as practiced is to check the following intervals for progressing beat fre-
quencies.

very Sost ] 5}_2;/ P :IIEJEvm Suter

Very shw _ Shw _medion Foler s \S p'g‘)? Fas?
AR RS NN N R v b
/ i I
N vely' shw

not tuned ‘yet

The above tests are expanded into tenths and 17ths while tuning the high treble.

12. This completes the bearing section from D below middle C to F-sharp above middle C. Tune the remainder of the instru-

ment by octaves using the same tests for proper octave stretching that you are accustomed to applying when tuning in equal
temperament. There will be no just thirds. '
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Converting Young into the Vallotti Well Temperament

The original bearing section is from D below middle G to Fsharp above middle G. By retuning B pure or beatless to Fsharp and
also by retuning both ¥’s pure to B-flat, a temperament very similar to the much practiced 18th-century Francesco Antonio
Vallotti (1697-1780) well temperament is created. There are no just thirds in this temperament.

Tuning the Pring, Kirnberger IIT, Aron-Neidhard: Type
Well Temperament Described from 1752 through 1808 while
Maintuining the Gverall String Tension Level at A440

1. Before beginning, make certain that the piano is in perfect equal temperament at standard pitch from Gsharp below middle
C to D above middle C.

2. Do not alter Gsharp. From G-sharp, tune Csharp, both Fsharps, B, and E in just intonation. Also from A-flat (Gsharp), tune
E-Aflat, Bflat, both F’s, and G in just intonation.
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Do not retune or alter D. Nevertheless, the following two contiguous major thirds should be progressing in a 4 to 5 type
proportion of beats.
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At this stage according to theory, the major third CE should result in being two cents narrow. If it is, then the major sixth CA
will be beating slower than the fourth EA. In this case, sharpen E a shade and flatten C a shade until CA and EA. beat exactly
the same speed. This will assure that CE is in just intonation. The fourths BE and CF will each become 1/2 schisma wider.
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4. Temper A (flatten) so that the wide fourth AD beats faster than the narrow fifth AE in a proper proportion
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5. This completes the bearing section from F below middle C to F-sharp above middle C. Tune the remainder of the instrument

by octaves. There will be one just major third per octave.

Tuning the Pietro Aaror Meantone Temperament Published in 1523 while
Mainigining the Qverall String Tension Level Nearly at A440L

1. Before beginning, make certain that D above middle G is at standard pitch in equal temperament.

2. From D, tune Fsharp above middle G in just intonation.
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3. From D flatten A, and from F-sharp sharpen B. The wide fourth and narrow fifth will beat nearly three times as fast as they do

in equal temperament.
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4. Average or compromise E above middle C so that the narrow fifth AR is in a proper proportion with the wide fourth BE
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1. Actually, Gsharp will be too flat for maintaining the whole instrument at exactly A-440.

5. From the notes already tuned, tune the remaining notes of the bearing section by means of just intonation major thirds and
octaves. Do not alter the first notes of each measure; they are already tuned. Tune only the second, third, and fourth notes of

each measure in just intonation to the first note of each measure. Use tests like in step two, second measure
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6. Except for all the diminished intervals, augmented intervals, and the wolf, check all the fifths, fourths, minor thirds, and
major sixths for evenly changing beai frequencies from G below middle G to A above middle C. Tune the remainder of the

instrument by octaves. There will be eight just major thirds per octave.

Converting Meantone Temperament into a Basic Modified Meantone Temperament for Early Music before Well Temperament Became More Common

If the previous instructions for tuning meantone temperament were followed, then these instructions will completely restore the
overall string tension level at exactly A-440, although A itself will be very flat. Also, the complete symmetry of all the intervals will

be restored.

1. Temper Gsharp; then, temper C-sharp and Elat. Contrary to your usual practice, temper the fifths wide and the fourths
narrow. There will be no wolf fifths or fourths.
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2. This completes the bearing section from G below middle C to A above middle C. Tune the remainder of the instrument by
octaves. There will be five just major thirds per octave. For a temperament that was used for performing in all twenty-four
major and minor tonalities, this contained the most key-color contrast that existed in history. The extreme difference in size
between the major third CE and the diminished fourth Fsharp B-flat prevents this from being classed as a well temperament.
The diminished fourth F-sharp Bflat is only 7.7 cents narrower than a just intonation ratic 9 to 7 interval; therefore, it is not
aregular ratio 5 to 4 major third, Well temperament requires that the diminished fourths sound like tempered ratio 5 to 4

thirds.
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Aswe consider the sides of
the key, attention is given prima-
rily to the lead weights. The
condition usually observed is the
white powdery surface indicating
an oxidizing state. Since this
continues to compound and grow,
it must be removed. This is done
by using a stiff brush, preferably
one with fine brass bristles. To
prevent the continuation of
growth, coat the newly cleaned
leads with a diluted lacquer
solution—3:1 lacquer thinner and
lacquer. Use a Q-tip or small brush
dipped in the solution and paint the
lead surfaces.

Sticking Keys. We have all
encountered them. Well, oxidization is
one of the causes because of the
excessive swelling of the lead com--
pound. This is not one of the “usual”
culprits, although not terribly unusual.
Just be aware. When the oxidization
process becomes acute enough to
protrude to adjoining keys, the keys
must be removed and the leads filed
flush with the sides. When filing is
finished, seal the leads. The keyboard
will now be free. I have actually en-
countered one piano where the entire
keyboard was frozen stiff and swollen
leads was the only problem. This can
be corrected in the home quite simply.
1 use old newspaper to catch and
contain the filings. Just remove one key
at a time, rest the back end of the stick
on a solid surface as you file away.
Caution says to wear a face mask
because of this dusty residue being
toxic. Seal the leads and place right
back into the piano. The sealing
process is to keep the oxygen from
reacting again and recreating the
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By Don Valley, RPT
Western Carolinas Chapter

problem you have just solved.

Now we can get to that part of
the key where most attention is given
— the top. The three areas of the top
to be concerned with are the front
covers, the buttons, and the capstans.
For the most part these are all alike
from piano to piano. Some deviations
from the typical are those keys in older
pianos having rocker arms in place of
the capstans. Also some smaller pianos
do not have buttons but have mortises
directly in the keytop at the balance
rail. Starting with the capstan, there are
two concerns: 1) A rough top surface;
2) Loose in the wood causing it to go
out of regulation. A rough top surface
needs to be smoothed in order to
reduce friction. Should this be a heavy
buildup of rust, they must be replaced.
Otherwise, buff them to a high polish
on your wheel. Do not use a coarse
abrasive buffing compound as you will
defeat your purpose. The way to check
for looseness is to try to tura the
capstan with your fingers. If you can,
they are too loose. These can be
tightened adequately by using one of
the pin-tightening solutions acquired
through your favorite supply house,

Another product many of your
have in your shop is Chair-Lok.
Similar solution for similar
purpose.

The Key Buiton. Determine
whether this needs to be replaced
or rebushed. Perhaps only a few
buttons have to be replaced. To
do this, first remove the old
button and any old glue. Place
the button strip with one mortise
positioned correctly. With a
pencil, mark the sides of the key
line on the underside of the
button strip. Cut it a little larger than
your mark to allow for final position-
ing. Remember: The accurate position
of the bushed mortise on all keys, no
matter the angle of the stick, is perpen-
dicular to the front of the piano! I find
the Jaras key button jig to be of ex-
treme help in positioning the button
accurately. (See photo 1). Set the key
over the balance rail pin. Lock the
front into position. The center will
slide into place. Position the button
locator over the pin and down into the
button. At this point the bution is
located accurately to be perpendicular
to the front of the key. Lift the button
off and place glue on the underside of
the button. Replace it and fit it with the
jig. While holding it in place with one
hand, unclamp the front of the key, lift
it off and clamp it for drying. When
dry, shave and sand or file the sides of
the bution flush with the sides of the
key. You may have some slight easing to
do, but that will be all.

Follow the forgoing procedure
for an entire set of buttons. However,
in doing an entire set, you can shorten
the time for marking the undersides by
determining the angle you need for



that number of bass or treble. Then
you can just duplicate that angle and
cut halfway between the mortises in the
button strips. There will be a lot of
“handover” but this is easy to remove
after it is dried onto the key by sipping
most of the excess off with a band saw
and then following up with your final
fitting. Another warning: do not make
the misjudgment of thinking you can
save time and eliminate the jig by just
using your eye and placing these in the
center of each key. As you scan your
eys with the old buttons gone, you can
quickly determine the mortises are not
cut equally between the sides of the
key. This is not a mistake. It is purpose-
ful. Therefore, do not try to correct
what might seem to be poor workman-
ship. If you do, you will have a royal
mess on your hands when you place
the keys back onto the frame. (See
photo 2). You will have to do the setall
over again. The key mortise must be in
the same position as that of its “prede-
cessor.” An entire set of key buttons or
rebushing the key buttons (if they are
in solid condition) gives a marked
improvement to the touch control of
the pianist. '

Rebushing the button follows
the same procedure as that of
rebushing the front of the key. Refer to
the previous article in covering that
topic. With the key button, the gluing
surface is not as large as in the key
front so make certain your glue is
properly placed. Repetition aids
learning so again I caution you to avoid
the temptation of inserting more than
3/16" of cloth into the mortise. It will
bind your key travel if you do! Another
assumption to avoid is that the balance
rail pin and the front rail pin are the
same diameter, Make certain you use a
micrometer to determine the size of
each set.

Now that the back of the key
and the middle of the key are in good
order, let us progress to the front of
the key where we find the key tops:
ivory, plastic, or sharps. There are
many people who offer key covering
services and who advertise in the
classified section of the journal. Also
many technicians choose to do their
own work in order to avoid the ship-

. ping time. As an independent techni-

cian, you can achieve very fine results
in key covering. But like anything else,
you must be meticulous in all aspects of
the process. To set the record straight,
key blanks already formed to the
contour of the keys are not meant to
be the final result when installed onto
the key stick. The real technician sees
to it that the key and its new thicker
top is the same dimension as the
original and that the lip is the same as
the original and that the front piece is
the same as the original. I have seen
many sets of new key tops where the
new .090 keyblanks have been glued to
the unprepared top of the old keystick.
The for/aft has been determined by
mating the notches. The blank is glued
on top of old glue, cloth, etc. The lip is
as much as 1/4" extended and the
sides extend beyond the sides of the
keystick. The one factor of improve-
ment is that they are white! Lest I
appear too critical, there may be those
who do not understand my observa-
tons and, therefore, that is what these
writings are meant to do — to help you
understand and know how to come up
with positive and accurate results. Now

that some ground work has been laid,
the progress will be in three sectors:

replacing the entire set of naturals,

incidental ivory replacements, and
replacing or restoring sharps.

. - Replacing the Naturals

1. Measure the key thickness with the
original keytop on and measure the
front.

2. Measure the thickness of the new
plastic keytops and fronts — keep these
measurements.

3. Remove old tops. A warm iron will
serve to soften the glue, then a thin
blade can slice under the top and peel
it off.

4. Subtract the measurement of the old
keytop from the new to determine the
thickness of wood to be removed from
the key stick.

5. Set up your router in its table to
remove this .030-.040. With a clamp, set
yourself a stop so you take the exact
length from each key.

6. In the same way, determine the
amount to be removed from the key
front to accommodate the added
thickness of the new blank. Setitup
with a jig on your band saw and
proceed to remove about .020. This
will avoid having to affect the keyslip in
any way.

Comment: There are some who would
try to justify not milling down the top
of the key but would remove paper
shims from the balance rail to accom-
modate the additional thickness. If this
aids in one direction, it creates another
problem elsewhere — that in the area
of regulation. Also, the reason for
duplication to original specs is that the
distance from the top of the natural to
the top of the sharp is generally
consistent from piano to piano (about
1/2"). Any deviation from that stan-
dard causes inaccurate kinesthetic
training and thus, the inability to
comfortably transfer from piano to
piano.

7. Place the blanks in order and begin

- your process. There are any number of

glues you can use. Duco Cement will
bite well into the plastic and create

December 1994 PT]—47



good adhesion. But, any touch of it
onto the top surface bites instantly
leaving a permanent mark that must be
buffed out. PVCE has amazing holding
power: it dries quite rapidly with any
excess easily rubbed away just as with
rubber cement,

8. Apply the glue to the keystick; place
the top, preserving the rounded-off
edges as flush as possible. Let the
squared edges be the ones to be filed
as you later fit them to the stick.

9. Place this in the bench clamp and let
set for a few minutes. You can use
spring clamps and wood strips to
protect the tops. When you have gotten
up to about six, you can begin o
alternate until your job is done.

10. Afier it has set for two to three
hours, place a key in your wood vise.
With a medium to coarse bastard file,
cut down those extra edges flush with
the sides of the key. Remove the key
from clamp. Use a fine file, while
holding the key, to polish the rough
edges and round off those sharp
corners, File the notch clean and exact.
You may also have to file an occasional
front corner to match the rest.

This ten-step process can be done in
most any workspace with professional
results. Care and consistency is the key
to it all.

Incidental Ivory Replacemenis

I recommend filling in the
gaps when the set is generally in good
condition with no more than fifteen
needed replacements. With more I
usually suggest a complete set of
plastic.

1. From your collection, select color,
size and thickness, choosing the
notching configuration in the blank to
maich the key.

2. Remove old keytop and all glue and
other matter from the key.

3. Whiten the keytop. White lacquer
brushed on is excellent — iwo or three
coats, Titanium oxide mixed with white
glue is good. Let these dry well.

4. Glue top on with white glue or
PVCE. Clamp and let dry overnight. If
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not clamped long enough, ivory may
curve away at edges
because of glue mois-
ture.

5. Remove clamp and
final fit with fine file.

6. Using palm sander
and fine abrasive paper
(220-350), sand keytop
to remove any yellowing
and to blend beiter into
the set.

7. Place ivory on buffing
wheel of white abrasive
until polished and
without sanding
scratches.

Sharp Restoration and
Replacement

Keeping the same sharps
and doing an impresgive
restoration is not
difficult, and there is no
need to spray them with
black lacquer. When
they have been played so
that the finish is worn and wood shows

through, you need to apply leather dye.

Not sole dressing. Not polish. These do
not penetrate into the wood, but
leather dye will dye wood fiber too.
Shoe repair and sales establishments
stock this in bottles.

1. First, make sure the key is clean and
free from all finger grease.

2. With the applicator, paint leather
dye onto affecied key areas. Let drya
few minutes,

3. Buff dry with soft cloth.

4. Rub briskly with soft cloth to polish,
or take to polishing wheel and buff
lightly. This is to remove any black
residue. Sometimes buffing with 4/0
steel wool gives a nice satin-rubbed
effect. ‘

Replacement of the set of sharps is not

difficult and can be done in a few steps.

1. Take key, rest front edge on solid
table. Using chisel as shown (see photo
3), sirike with hammer and it will pop

the sharp quickly and cleanly off the
stick.

2. After doing this for all sharps, clean
any debris from the key. If pieces of
sharp have remained, set router depth
to remove the exftra.

3. Make certain new sharps are proper
length. Cut if necessary.

4. Using carpenter’s glue, place a fine
line on bottom edge and set in place
on stick.

5. Use spring clamps to hold in place.
After six or eight clamps, begin to
rotate.

6. With finished set, clean away any
glue ooze. Take leather dye and paint
stick below the sharp and in back of it
so white wood is not seen when play-
ing.

With the keys all back in order
and in good shape, progress will now
go to the action area.



The Tuner.........

his subject was discussed a few

years ago by our good friend,

the Iate Carl Wicksell and I feel
it should be discussed again, especially
for the beginning Associate.

Many technicians, including
me, believe that you can not set A4
accurately to 440HZ by listening to a
tone generated by a fork or an elec-
tronic device and playing the note A4,
You must make use of another note
where you can utilize the use of a beat
rate. You can hear the smallest of
changes in beat rates which makes
accuracy possible. This may sound
complicated up to now but it is really
simple.

First use A3 as a beginning
note. Set your A-440 fork in motion,
place it against the underside of the
keybed (or between your teeth), play
F2 at the same time and establish in
your mind the beat rate you hear. Play
A3 and F2, tune A3 until you have the
same beat rate.

You need to know nothing
more than this to set an accurate A.
However, there are some technicians
who will wonder what is happening.
When you activate the A-440 fork and
play F2, the 5th partial of F2 and the
fundamental or 1st partial from the
fork set up a beat rate. In theory the
5th partial of F2 should have a fire-
quency of 436.3HZ and the fundamen-
tal of A4 should be 440HZ. The
differential in these frequencies create
a beat rate you can easily count.
Therefore if you establish a beat rate
with the tuning fork and F2, then tune
A3 until the beat rates match you will
then have set A with accuracy.

Some may be saying, “but the
fundamental of A3 is 220HZ” and that
is true. In reality you are using the 2nd
partial of A3 to establish the beat rate
and if you want to double check your
accuracy, depress F2 and A3 only to lift
the dampers off the strings then strike
A4, This will cause the 5th partial of F2
and the 2nd partial of A3 to vibrate
and create the beat rate you hear.

After you have used this
method a few times you can utilize it to
raise pitch, remembering that in all
cases of raising pitch you must raise
your beginning note 25% above
(sometimes called override or over-
shoot) in your first time through the
keyboard in order to have the A4 end
up on 440HZ —i.e., A= 12HZ flat.
Raise it to 3HZ sharp. It will be at
440HZ when you start your final
tuning. Refer to my article on raising
pitch for a detailed description of
raising pitch.

‘Why should you always tune a
piano to standard pitch? Better yet,
why not leave all pianos tuned to
standard pitch? In my opinion the only
reason for not raising pitch to the
standard 440 (plus or minus 2HZ) is
when the piano structure will not stand
the increase in tension.

In my conversations with
tuners who rarely raise pitch, I believe
the reason they don’t is fear based on a
lack of knowledge and experience.
When you overcome that inhibition
you will be able to raise pitch with
confidence and have it last for three to
six months, depending on the area you
live in. When you achieve that confi-
dence you will want to mne all pianos

at standard pitch. Most of all, however,
for me it is a joy to know I have contrib-
uted to the proper ear training of
anyone, especially children, who listen
to the pianos I have tuned. I hope you
will share that joy also.
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Last month we settled on the
notion that for any and each tuning
pin position in the block, thereisa
range of frequencies that can obtained
in the speaking length by manipulating
the tension differential in the front
duplex and waste end. This month
we’ll look at how the range changes
over time, and next month we’ll discuss
hammer technique and its application
to various types and conditions of
pianos.

Let’s begin by amending our
beginning statement to read “at any
point in time, and for any and each
tuning pin position in the block, there
is a range of frequencies that can be
obtained in the speaking length by
manipulating the tension differential
in the front duplex and waste end.”
The range will decrease over time as
the tension differential in the wire
segments fights against the friction in
the front bearing points trying to
equalize the tension between the wire
segments.

The moment you lift your
hammer off the tuning pin, the wire is
slowly creeping over the agraffe/capo
bar and front string rest in its search
for peace with the physical universe.”
How fast it creeps is a function of the
friction at these points, and the
amount of tension differential you
leave.

Further complicating the issue
are the changes in the piano itself that
occur over time. The tension of the
speaking length is continually chang-
ing as the soundboard moves up and
down in response to its environment,
and the friction at the front bearing
points is gradually increasing as the
wire corrodes and buries itself into the
softer material of the agraffes and
bearing bars.

By Richard Anderson, RPT

We can visunalize these changes
by graphing the frequency range over
time. Frequency will be on the horizon-
tal axis with the zero at the center
representing the frequency at the
center of the range, or that frequency
that the piano will eventually move
towards over time. Time will be on the
vertical axis. The width of the range at
the start is most dependent on the
friction at the front bearing segments.

The shape of the curve is
determined by the condition of the
piano, type of playing, and place in the
scale. Pianos with rusty strings will have
lots of initial friction, but produce lots
of tension differential, and, therefore,
little stability over time,

Pianos with fresh wire and/or
little front counterbearing will have
little initial friction and litde potential
tension differential which yields a
rapidly narrowing range in a short
time. ‘

The ideal sitwation would be
fresh wire that flowed smoothly,
coupled with enough initial friction
and counter-bearing to provide tension
differential for a wide range that was
stable over time. This condition also
exists in the lower half of the piano -
where the speaking length represents
the greatest percentage of the total

string length.

Time
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Time
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Passages

Danny Boone, RPT
November 29, 1938
Ociober 23, 1994

Danny Boone, a member of
PTG since 1967, died at his home in

Waco, Texas on Monday, October 23, -

1994, of a heart attack. Danny was
55.

Danny was born November
29, 1938, in Ft. Worth, Texas. He
moved fo Saint Jo as a child, and
attended school there. He earned an

Associate degree from Decatur Baptist )
College, and a Bachelor's degree from -

Howard Payne University. He also
attended Southwestern Baptist
Theological Seminary.

He married Barbara Schooling -

in 1961, and they had two daughters;
Carole and Rebekah.

Danny started learning to tune .
- which showed in the work he did at

' many levels running meetings, setting
. up operating organizations within PTG
. and on the Council Floor at numerous
- PTG annual business meetings.

pianos in 1966 through a home-study
course, He joined PTG in 1967 and
became a Registered Tuner-Techni-
cian in 1968.

Danny served as a minister of

music in Baptist churches for 22 years.
" Texas State Association, which he

. helped organize.

He served as resident piano techni-
cian at Baylor University for 20 years,
and was instrumental in securing the
new carillon at Baylor several years
ago. Danny was well-liked and
appreciated at the college, and was a
highly visible character. He rode a
motor scooter around campus, as his

work took him from building io building
. Regional Vice President from 1988 to
+ 1990, chairman of the South Central

* Regional Examination Board and had
. served on a number of PTG commit-
. tees.

all over campus daily.

Danny was a member of the
Dallas-Ft. Worth Chapter from 1967-
74, and the Heart of Texas Chapter
from 1974 to present. He served the
Heart of Texas Chapter as President,
Secretary, Newsletter Editor and
Chairman of the Examination Commit-

Danny Boone

. tee, He was chapter delegate to

. Council six of those years and set up
the Area Examination Center at Baylor -
" University. Danny had been a mem-
- ber of the National Association of

Parliamentarians for many years,

He served as President of the

He was a regular instructor at

* chapter, regional and national semi-
. nars, was Seminar Director of the

. Texas State Association Convention in .
- 1984 and the Mexico City Seminar in
© 1989 and 1990.

He setved as South Ceniral

He served on the Bylaws

© Commitiee 1991-1993, the Nominating
" Committee 1993-1994, and was '

" currently serving on the College and
" University Technicians Committee.

Danny was an active writer.

- He was compiler of the 1989 Annual

" Index and the 1984-1989 Cumulative

. Index of the Piano Technician Journal,
. and wrote ariicles that were published
- in the Journal and Keyboard Compan-
* ion magazines. He had almost

- completed his current project, an 11-

. year cumulative index of the Journal.

Danny is, perhaps, best

* known for his recent book Regulating
. Grand Piano Touch and Tone, which
. was published in 1993.

Danny is survived by his wife,

' Barbara; their iwo daughters; Carole
- Ruth Blackmon of Dallas and Rebekah
. Boone of Bedford, his mother, Eliza-

beth Boone of Saint Jo: one sister and

* one brother.

Memorials may be made in

: Danny’s honor at Baylor University
+ Memorial Piano Scholarship Fund.

—~Randy Potiter, RPT

Danny Boone is the personifi-

- cation of what is best in PTG: skilled,
" dedicated and a devoted friend.

- Always ready to help, always ready to
. speak for and defend his principles;

- but never allowing disagreement to

* affect friendship. Danny touched

_ many in PTG and he lives on in alf of

us.
—Charles P. Huether, RPT,
Past President

My association with Danny has been

- a long one and | believe his associa-
" tion with PTG has been a most
_ dedicated one - one he enjoyed io the

Passages continued next page—
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fullest by being of service. Danny was
a fine human being and will surely be
missed.

—Fred Drasche

Only a short few weeks ago |
attended the NYSCON convention in
Syracuse NY. li gave me a chance to
see my good friend, Danny Boone,
who was one of the instructors.
Danny was happy and had a great
time. | even shared the limo back to
the airport with Danny and his lovely
wife. We spoke a lot about PTG,
politics and the world. | will always
remember Danny as the happy and
cheerful devoted man | saw on that
day.

—Ernest Juhn, RPT

Planning something different
for the Auxiliary program is always a
challenge. Danny came to my aid
when we met last in Texas by offering
to bring his wife’s harp, tune ii and
persuade her to play it for one of our
Auxiliary classes. It was a “hit.”
Danny’s graciousness, enthusiasm
and good humor will always be
remembered and missed.

—Agnes Huether
Past Pres., Auxiliary

Danny Boone was a frequent
guest in the Ausiin TX Chapter, often
driving the 175 mile round-trip from
Waco to attend our meetings. With his
help, our chapter doubled its member-
ship, became a Testing Center and
successfully hosted a Texas State
Seminar, all within a few years.

Danny was a voice of calm,
reason and dignity in our sometimes
rancorous organization. It was
Danny’s unwavering faith in his
church, his family, and himself which
made him such a pleasure to know.
And even though he had his share of
disappointments at the hands of
others, Danny was always gracious
and forgiving in defeat, never letting
bitterness or rancor affect his relation-
ships with people.

We will miss him.
—Austin, Texas Chapter
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Herman Koford
Ociober 2, 1898
September 19, 1994

After more than 70 years as

. an actively engaged piano technician,
+ death came to Herman Koford,

' September 19, 1994; he was 95, A

" long time resident of Southern Califor-
. hia and member of the South Bay

- Chapter, Koford represented three

" generations of piano technicians.

Born in Manchester, N.H.,

. October 2, 1898, Herman received his
- fraining from his father, an emigrant
* from Denmark, who took his training in .
- Boston, reiurned to New Hampshire
. and continued tuning until he was 85
- years of age.

The third'part of the genera-

" tion is a son, Lynwood Koford, Past

. President of the South Bay PTG

- Chapter and an active member of the
" Chapter, having received his training
~ from his father.

After World War 11, Herman
moved 1o Southern California and over
the years earned the admiration,
respect and affection of technicians
not only in the Southern California
area but all across the country for he
was in great demand for seminars,
state conventions and at annual
conventions.

A great coniribution o our
craft on the part of Herman Koford
was his unusual talent of creativeness.
There was a time when all a tuner
needed to do, in paying homage to
Herman, was to look in his tool kit and
he would see several creations
bearing the Koford seal; inventions
that assisted the technician in doing a
better job easier and with greater
efficiency.

While there are ever so many
inventions, may we mention: the small,
compact lid prop for upright, studio
and spinet pianos; a piano string-pin-
coil that held the master's touch; the
small carriage on wheels making it
possible for one man to safely trans-
port a piano action into or out of a
house, up or down stairs, by himself;
an adjustable — o fit all grand pianos
— block to support the pinblock when

Herman Koford

" repinning a piano. The above is to
. name but a very few of his inventions.

Herman’s seminars and

- conventions were always crowded, for
" it was here that the piano technician

_ learned the reward of learning fo laugh
. at himself and other valuable lessons;
- not the least of which was the lesson

* of how rewarding it is fo pass on to

others those valuable secrets of the
trade.

Many, many honors were
bestowed upon Koford and while he
accepted those honors graciously, he
never failed fo give credit to those
about him whose contributions were 1o
be remembered and appreciated.

It is difficult to describe
Herman's dedication to our craft and
our Guild until you found yourself in
trouble and you called Herman for
direction and assistance. His back-
ground knowledge and awareness of
older and unusual piano actions not
only made him a “store” of information,
but his willingness to drop everything
and come 1o your assistance is an
emotional experience | shall never
forget.

In later years failing eyesight
made it difficult for Herman to drive,
read and continue his tool research,
his favorite pastime, yet his memory
remained acute and he was happiest
when he could pass on his knowledge
and direction to those he called: “My
Family the piano technicians.”

One last directive of this
remarkable man was that his remains



be donated to the University of Califor-
nia, Los Angeles, Medical School, for
research. An exemplification of his

entire fife: “That | might be of help and .
- along career as a Broadway pit

- musician in Rodgers and Hait's first

. production, “Garrick Gaities.” He

. continued playing in Rodgers & Hart's
- musicals, and later joined Rodgers

* and Hammerstein playing nearly all

. their shows, both on Broadway and on
. the road. His artistry can still be heard
- on many original cast recordings.

assistance to another.”

Herman is survived by his
wife, Ellen Koford, Los Angeles; two
sons, Lynwood Koford, Torrance
California; Kenneth Koford, Murphys,
California; a daughter Lee Merialdo,
Las Vegas, NV; one sister, Edith Lese,
Laguna Beach, California.

—James A. Colfins
Pismo Beach, California

Bob Wolf
August 17, 1901 -
June 4, 1994

Bob Wolf was born Reuben
Wolf-Jerusalem to Russian immigrant
parents in New York City. He was one

- of eleven children. At a very young
' age he started playing the drums and
" was playing regular gigs by the time_

he was a teenager. In 1825 he began

During his Broadway days

. Bob met his wife, Velma Valentine

, Ziegler, a tap dancer, who died in

- 1971. He left Broadway after “IFlower
* Drum Song” and began a new career
. as a piano tuner/technician. He hada
. shop in Baldwin, Long Island for many .
. years. Later he worked for Ford Piano
- Supply Company managing the parts
. department for over twenty years

. before retiring at about age 85.

He was an active PTG mem-

- ber since its inception and was

_ presented with a special award at the
. Washington, D.C. annual convention
- for bringing in more new members

* than anyone else in the history of the
- Guild. He became a chapter sustain-
. ing member in 1985. Many of the

- hewer members in the New York City
* chapter will remember his generosity
. in volunteering his time and the use of
. his home for testing and board meet-
- ings. PTG members throughout the

* country knew Bob as the friendly,

- helpful man behind the Ford Piano

. Supply booth at annual and regional

+ conventions.

He is survived by three grand

" hieces.

—Nancy Hazzard
New York City Chapter

Reclassifications to RPT

October Deceased Members

REGION 1
101-NEW YORK CITY
LINNEA C. JOHNSON
218 THOMPSON STREET, #12
NEW YORK, NY 10012
151-PITTSBURGH, PA
RICHARD E. ANKNEY
930 SEWICKLEY ROAD
BEAVER FALLS, PA 15010

REGION 4
612-QUAD CITIES, IL
DAVID C. LIVINGSTON

270 18TH PLACE
CLINTON, IA 52732

REGION 6 .
851-PHOENIX, AZ

LARRY J. MESSERLY
2222 W. MONTEBELLO AVENUE
PHOENIX, AZ 85015

RONALD R. SHIFLET
3213 11TH STREET
THATCHER, AZ 85552

951-SANTA CLARA VALLEY, CA
JOE MALECKI

22185 VIA CAMINO CT.
CUPERTINO, CA 95014

in Memory...
REGION 1

LEO SATZMAN, RPT
Long lsland-Nassau, NY

ERNEST VAGIAS, RPT
Pittsburgh, PA

REGION 3

DANNY BOONE, RPT
Heart of Texas

REGION 4

GEORGE DE BOLT, RPFT
Western Michigan

REGION 7

RICHARD SAUNDERS
Salt Lake City, UT
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SHORT TAKES

NOMINATING COMMITTEE
ISSUES MARCH 1
DEADLINE FOR INPUT

- WOULD YOU GO A MILE
' FOR A MEETING? HOW
' ABOUT 2,445?

Nominations for 1995-96 PTG ofiicers
should be sent to Nominating Com-
mittee chairman Bill Spurlock, RPT,
by March 1, 1995.

Nominations should be sent to: Bill
Spurlock, 3574 Cantelow Road,
Vacaville, CA, 95688. According 1o
PTG's Bylaws, “Any chapter may
submit a nomination. Any member in

We had our staie PTG

. meeting last Sunday. As you may

. know, we all fravel quite long dis-

- tances for our meetings. Other than

" those who live in Helena where we

. meet, | am one of the closer ones. |

. travel 95 miles one way. One of our

* members travels 400 miles one way

" and usually makes every other

. meeting. We also had a nhew member

< know if she will attend regularly, but |
" get the impression she will atiend
. most times.

We had 15 (14 members and

- one guest) attend our last meeting.

" Qur total membership is 23. The

. mileage traveled one way for this

. meeting fotaled 2,445 miles! That's an
- average of 163 miles one way per

" person. Those elsewhere in the

. country that say it is too far to travel

. for meetings don’t know what they are
- talking about.

The mileage breakdown per

. person is as follows:

0, 65, 85, 90, 90, 90, 95, 95, 120,

- 200, 205, 220, 225, 400, 465

What fun! And what's more, we

: always have good atiendance at our

good standing may oifer his or her . join as an associate. Her name is Julie - meetings!
name for consideration.” - Dunn from Culberison, Montana. She Ward Guihrie, RPT
- iravels 465 miles one way! | don't Bozeman, MT
January 6-7
* Arizona State Convention " April 27-30
- Arizona State University * NEECSO

CALENDAR

All seminars, conferences,
conventions and events listed
here are approved PTG activi-
ties.

Chapters and regions wishing
to have their function listed must
compleie a seminar request
form. To obtain one of these
forms, contact PTG Home Office
or your Regional Vice Presideni.

Once approval is given and
your request form reaches
Home Office, your event will be
listed through the month in
which it is to take place.

Deadline to be included in the
Evenis Calendar is at least 45
days before the publication date,
however, once the request is
approved, it will automatically be
included in the nexd available
issue.

. Contact: Rick Florence
. 602-965-6760
. 602-926-4328

: February 17-19
. California Siate Convention

Torrance Marriott Hotel

" Contact: Teri Meredyth
' 1666 W. 126th Street

" Marbor City, CA 90710
' 310-326-6447

* March 21-23

+  Pacific Northwest Conference
- Vancouver, B.C.

. Contact: Paul Brown

. 749 West 66th Avenue

. Vancouver, B.C. V6P 2R4

. 604-321-7357

: March 30 - April 2

Pennsylvania State Convention

. Ramada Inn-Wilkes-Barre, PA
Contact: Earl Orcutt,

" 141 Fori Street

' Forly Fort, PA 18704

* 717-287-0940

+ April 21-23

+ Florida State Seminar
- Orlando, FL.

. . Contact; Robert Carr

. 320 West Rich Avenue
. Deland, FL 32720-4120
. 904-736-0551

- White River Junction, VT
- Contact: Ed Hilbert

. 40 Pleasant Street

. Bristol, VT 05443

: May 5-7
. Central West Regional
. St Louis, Mo

_ 515 Poplar
Webster Groves, MO 63119
" 314-862-5774

Y July 19-23

* PTG 38th Annual Convention
& Technical Institute

+ Hyatt Regency/Albuguerque, NM
- Contact: PTG Home Office

- 816-753-7747

Contact: Wim Blees
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PTG Marketing Tools

Brochures:

¢ How Should [ Take Care Of My Piano?

¢ How Often Should My Piano Be
Serviced?

¢ Special Care and Maintenance Of The
Teaching Piano.

50/$20, 100/$35, 500/3150

Technical Bulletins:

¢ Pitch Raising

¢ Regulation

¢ Humidity Control

¢ Voicing

¢ Finish Care

¢ Rebuilding

50/$12, 100/820, 500/590

Fducational Materials

¢ PTG Technical Exam Source Book
¢ PTG Tuning Exam Source book
$29 each

® Business Resource Manual

$20 (Members Only)

Merchandise

¢ Journal Binders
1/$6.50,2/512

¢ Membership Lapel Pin *
$5.00

¢ Coffee Mug

1/54.00, 4/813.00, 6/$22.00

¢ Pedestal Mug-10 Oz. clear
$1/95.00, 4/516.00, 6/622.00

We have sample packets for $3.00 each.
Packet includes one each of the six technical
bulletin and three brochures. RPTs may also
request o sarple of ench of the six reminder
cards.
*RPTs Only
To place your order for
any of these items
call 816-753-7747
Reminder cards or Business cards
also available from PTG

This ad space can costs as little as
§120 per issue,
Journal advertising rates are
hard to beat...

T
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REGION 1

021-BOSTON, MA

EDWARD A. KNOWLTON
49 STONEHEDGE ROAD
LINCOLN, MA. 01773

PATRICIA A, MURPHY
161 BEACON STREET, #1F
BOSTON, MA 02116

061-0OTTAWA, ON

DONALD W. COTE

1813 AVE DES PRAIRIES
ORLEANS, ON KI1E2R3
CANADA

062-TORONTO, ON

SHAKESHAIR R. ALLY
#3-1455 BRISTOL RD., W.
MISSISSAUGA, ON L5V 1W5
CANADA

BRUCE K. BROWN

320 DELIA STREET
ORILLIA, ON L3V 1H2
CANADA

144-ROCHESTER, NY
BILL OWEN
121 FREY STREET
NEWARK, NY 14513
170-S, CEN, PENNSYLVANIA
DOUGLAS P. MCMILLIN
5JANELANE
CARLISLE, PA 17013
REGION 2
212-BALTIMORE, MD
DAVID M. LONG

9002 HICKORY HILL AVE.
LANHAM, MD 20706

. 301-ATLANTA, GA

" PAMELA L. SHAKLEE
- 1090 CREEKWOOD COVE
. LAWRENCEVILLE, GA 30245

' 331-50UTH FLORIDA
. ROGER T, WEST

- 2052 NW 55TH AVENUE
* MARGATE, FL 33063

. 372-NASHVILLE, TN

* DANIEL R. REMBOLD

. 3914 SULPHUR SPRINGS RD.
. MURFREESBORO, TN 37129

REGION3

. 761-FORT WORTH, TX

* MICHAEL A. ANDERSON
" 1241 BALL
. WEATHERFORD, TX 76086

| 771-HOUSTON, TX

. CARMEN ANDERSON WHITE
- 1917 CHIPPENDALE
* HOUSTON, TX 77018

. ARTHUR L. WILDE
. 3814 TRI-CITY BEACH RD.
* BAYTOWN, TX 77520

REGION 4

© 445-YOUNGSTOWN, OH

. JOHN A. MANCINO
. 21 FAIRLAWN
 NILES, OH 44446

. 549-APPLETON, WI
* JOHN A. IMOBERSTEG

- 3270 FONDOTTO DRIVE
. APPLETON, WI 54956

. 601-CHICAGO, IL

* JOHN LABORN
" 902 BELLEVUE
. ELGIN, IL. 60120

REGION 5

. 553-TWIN CITIES, MN

" WILLIAM H. PIPPENGER
. W9668 DENKS ROAD
. PHILLIPS, WI 54555

" 571-SO0UTH DAKOTA

. KEVIN HILL
. P.0.BOX 183
' SPENCER, NE 68777

. 631-ST. LOUIS, MO

* BERNARD W. HAGGERTY
| 2408 5. 18TH STREET
. ST. LOUIS, MO 63104

" GARY O. SNOOK
. 89 VERA CRUZ
. ST. PETERS, MO 63376

' 653-0ZARK, MO
. ROD R. BUTTERWORTH

- 212 E. NORTON, APT. 9
* SPRINGFIELD, MO 65803

REGION 6

© 908-S0UTH BAY, CA

. RICHARD N. GREER

" 951-SANTA CLARA VALLEY, CA

. HILARY B. STRAIN
. 3351 ALMA STREET
* PALOALTO, CA 94306

REGION 7

" 837-IDAHO EAST

. JOSEPHT. TRAPPA
- 2310 DOVE DRIVE
* IDAHOFALLS, ID 83406

. 981-SEATTLE, WA

* BILL]. BARBER
1921 NW 95TH
. SEATTLE, WA 98117

* SHIRLEY R. COOK
* 12711 9TH AVE.,, NW
. SEATTLE, WA 98177

+ 4111 HOWARD AVENUE, #4
* LOSALAMITOS, CA 90720

. 926-ORANGE COUNTY, CA
* WILLIAM E. BARKER

' 22142 BANDE
. MISSION VIEJO, CA 92681
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18521 Railroad St., City of Industry, CA 91748
~For Information Call: (818) 964-4700



Piano Techuicians Guild Foundation v

Boasd of Divectoss
Roger Wesenscier
Brosideat
Nolan P. Zeringue
e ar Fellow PTG Member:
Bob Smit
Secretary
oot Collier Each individual member of the Piano Technicians Guild is
very important to this organization. We pride ourselves on
5 ;ﬁ‘g’ﬁ;ﬁ'&m dedication, loyalty, trust, ethics, and a bond of friendship with
others in our chapter, our region and around the world.
Padl Monackino
e The PTG Foundation’s mission statement is a common objec-
Herhal D Hanbn tive that we can all support. That’s why, on behalf of the offic-
ers and directors of the Piano Technicians Guild Foundation,
Qi P liucher I'm asking each PTG member to consider bequeathing his or
her PTG death benefit to the Foundation. A brochure that is
s, o included with your invoice for 1995 PTG dues explains how
you can plan now to make sure this important work continues
s Dofls for future generations, or you can simply contact the Home
Office for a new beneficiary card. A special certificate and
acknowledgement to your family will be presented in their
honor on behalf of the Foundation.
PTG Foundation Please join me as a member of this new team of Foundation
. benefactors by taking a moment to complete this important
Mission Siatement task. -

“The Piano Technicians /@%ﬁ

Guild Foundation
is formed to Roger H. Weisensteiner, RPT
' President, PTG Foundation.
support the goals of PTG
by preserving and
displaying historical

materials and providing
scholarships and granis for
piano performance, siudy

and research.”
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BE PREPA

Good advice for a scout, and even
more important for a piano technician.
There’s no substitute for thorough
preparation in all aspects of tuning,
regulating and repairing. No shortcuts
to full-time success!

The Piano Hospital’s four instructors
have a total of 100 years in piano \
technology. We offer a two-year course The finest professional key cauls manufaciured.
covering all aspects of piano service
work. Our spacious school-workshop-
showroom has from 75 to 90 pianos of
all types and ages, and the world’s
largest collection of action models for
teaching. Our students learn about " .
most kinds of pianos before that awful Solid brass.
moment of truth in the customer’s

8 sizes available.
home. 5
The Piano Hospital has successful Guaranteed accurate. X
alumni from nearly every state and a
dozen foreign countries, because Bushing cloth in
there’s no place else with our 45-year % thicknesses.
track record of career success.
Call or write today for our catalog in * Bushmaster
regular print, large print, tape or rebushing tool.
braille.

Emil Fries Piano

Hospital & Training Center
2510 E. Evergreen Blvd.
Vancouver, WA 98661
(206) 693-1511

Ken Serviss, RPT Manager i
Washington State Licensedg 401 W. Marshall Ave . - Ferndale, MI 48220

INS Approved Catalog $5° Tel. (810) 545-1599 - Fax: (810) 545-0408 )

SUPPLY COMPANY 1 800 347-3854

Nationally Accredited by ACCSCT

Webb Phillips, established in 1967, is one of the
country's leading piano repair and restoration
factories. In addition, the company is the leading
expert and distributor for the following products:

'ood Rebuilder

Used by top European craftsman for years to » DAMPP-CHASER® PRODUCTS
relséenerate rotted or damaged wood. ' @ Traditional French Polishes
» Complete Line of Industrial Finishing Products

» Will not shrink or crack . . .

e Can be planed, stained, sculpted, * World's Best Fillers, Stains
filed or drilled and Lacquers

e Suitable for indoolr & outdoor use o Water - Based Finishes =~

¢ Repairs stripped threads

J Regajrs rotted window sills * HVLP Spray Systems

* Glues, fastens, fills gaps

ow available in the United States.

1836 STOUT DRIVE #16 ¢ IVYLAND, PA 18974
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PTGAuxiliary Evecutive Board

L. PAUL COOK
Prosident
3137 Voltaire Drive * Topanga, CA 90200
(818) 7166171

DEBBIE JOHNSON
Viee President .
7908 Joliet Avenue  Lubbock, TX 79423
(806) 792.9713

SHIRLEY FRBSMEHL
Recording Seoreiory
335 Chestout Street  Fredonia, NY 14063
(716) 6794530

JUDYROSE WHITE
Conesponding Searelary
S, 8314 Lowes Creek Road ¢ Eau Claire, WI 54701
(715) 8343020

SUE SPEIR
Treasurer
7110 Forney Road  Dallas, TX 75227
(214) 3810912

PHYLLIS TREMPER
Inmediate Post President
413 Skagps Road © Morehead, KY 40351
(606) 783-1717

Auwsiliary Newslatier dibor

JANBLEES
515 Poplar Avemie
Webster Groves, MO 63119

PIGA Honerary Life Members

MARION BAILEY
Albus, Oklahoma
JULIE BERRY

Indianapolis, Indiana
DESSIE CHEATHAM
MePhersom, Kansas
MARION DAMON
Milwaukes, Wisconsin
IVAGENE DEGE
S, Pasadena, Califormic

RUTH POLLARD

Houston, Texas
LUELLYN PREUITT
Fudependence, Missouri
MARIE RAWLINGS

Saria Monica, Celifyrnia
GINNY RUSSELL
Mayfidd Heights, Ohio
VIRGINIA SELLER

St Paud, Minnesola

BERT STEROTA
Feasterville, Pennsyloania
ESTHER STEGEMAN

Ausiin, Minnessta
RUBY STIEFEL
Lovisville, Ohio

60—December 1994 PT]

E X

C H A N

G E

Dedicated To Auxiliary News and Interests

December is an
exciting month. The holiday
season is upon us. Snow covers
most of the countryside.
Shopping, visiting and consum-
ing large quantities of food are
all part of the season’s agenda.
Family membership and
fellowship reach the apex of the
year. I sincerely hope that your
holiday season is the merriest
ever. Then comes the new
year...a time for a fresh start
and new beginning.

By now our scholar-
ship store should be doing
quite well, thanks to your
efforts. I ask that you continue
your efforts and support the
Piano Technicians Guild
Auxiliary’s Scholarship Store.

The proceeds from the store, as
you know, go to support our
scholarship effort in the piano
teaching industry. We very
much want to expand that
effort to at least five states per
year, and hopefully more.

I also want to remind
you to keep the pressure on the
school boards in your district to
fully fund the music education
programs. This is a very
important part of our effort,
and [ sincerely appreciate your
involvement.

Lastly, I would like to
remind you to write the
regional vice president in your
area and ask them to vote in
favor of Auxiliary attendance at
appropriate convention classes

olday Season Is Upon Us

when they meet in January. As
Ginger Bryant points out,
approximately 90% of the
families involved in the piano
business are “Ma and Pa”
operations, where both the
husband and wife are involved
in the business. It would be very
beneficial to the majority of the
membership to be able to
expand their business educa-
tion while their spouses expand
on their piano tuning capabili-
ties. It is for the good of all that
I am asking you to give your
best effort to help this become
a reality by writing to your
regional vice president. Please
do it now while you are
thinking about it.

Paul Cook, Awxiliary President

In Loving Memory

After a long and
valiant struggle with heart
disease, Ginny Russell died on
November 1, 1994 (All Saints
Day).

She was the widow of
Bob Russell, Sr., who died
February 10, 1988, and is
survived by their five children,
Candy, Bob Jr., Mike, Bill,
Diane and three grandsons.

Next to family, music
was the most important part
of Ginny's life. She had more
than 30 piano students, played
regularly in a nursing home to
entertain the residents and
was found at a piano some-
time during every seminar
and convention.

Ginny loved life and
she loved people. Every time
she went to a PTG function
she sought out new faces and
would introduce herself. That

is how I met her. We attended
our first seminar in October of
1968 in Cleveland. I cautiously
approached the door of the
hospitality suite and this bubbly
lady came right up to me and
said, “Hi, I'm Ginny Russell. I
don’t believe I know you yet.”
That was the beginning of a
wonderful friendship.

Another seminar —
another opportunity to make a
new friend. That was Ginny’s
motto.

She was an active
member of the Cleveland
Chapter Auxiliary and served
on the International Auxiliary
board as Treasurer, Recording
Secretary, 1st Vice President,
President, Immediate Past
President and was an. Honorary
Life Member.

I believe she held the
#1 salesperson position in
PTGA. If you own an auxiliary

cookbook or sun catcher, the
chances are good thatyou
bought it from Ginny.

Ginny was ready to
move along to another life, and
that makes it easier to say good-
bye. She will always be loved,
and never forgotten by those of
us she called friend.

—Cekia Bittinger
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OrpeER By NOVEMBER 20UTH FDODR GUARANTEED HOLIDAY DELIVERY !

Fice List:

1728 KYS T-SHRT SXL....
1729 HND T-SHRTS XL .
20246 LIFE W/O M
2027 OLD ENOUGH
2305 ROSE TOTE BAG,

4503M PUPPY MUG......... 7.
7000 KYBRD WATCH.
7001 NOTES WN'CH
D16 PIANO PIN GOLD. .., 4.9
DL17 PIANO EARRING..
J114a G-CLF TEE BAR....
J118 G-CLF § CUR...... 12. 25
J151 KEYBOARD KEY C... 3.50

This Scholarshlp Store is cwned and operated by the PT.G. Auxiliary

ORDER FORM  sewo o ancitiar™ =

ITEM NUMBER PRODUCT NAME PRICE PER QUANTITY _ TOTAL PRICE
i} . '\ -
2. " —
s X —
4 K =
i X =
ﬂ X =
PORESS CRLEORNARES Y8 2o e
Shippi Hi
oz e

Shipping & Handling: [0-$10 = $3.50] [10.01-§25 =$5] [25.01-§40 = $7] [40.01-$75 = $8.50] [over $75 = §9.95]

ALS®

We have Custom Note Cards for you. These cards were designed especially for the Auxiliary by
» an artist, The artist made the grand and upright piano by arranging musical noies together in
very clever way. You've gotfo see ‘em!  You'll love ‘em, and you can only get ‘em through the
P.T1.G. Auxiliary! At just $7.00 per packet of 8 cards this is a bargan! and it helps the scholarship fundl!
yiA pere ° P P PT.G.A NOTECARDS

2 , Official Auxiliary "Black Grand Piano” Pins are also available for just $5.00,

COOKBOOKS TOO!! Some years ago the Auxiliary put ail their greatest recipes fogether and cam
» Up with the best cookbook everlll You can have your copy for just $5.00. WOW what a stealll!ll PTG A FIN

To Order #1, 2, or 3 above send your request along with your payment plus $1.50 per |1’em
for Shipping and Handling to: the same address as abovs,
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FOR SALF

SANDERSON ACCU-TUNERS from
Anthorized distributor. Tuning lever
note switch for Accu-Tuner: $35/coiled
cord, $30/straight cord. Consignment
sale of used Accu-Tuners and Sight-O-
Tuners or new Accu-Tuner customers.
Call for details, Rick Baldassin, 801-292-
4441,

ENGCORE PIANO HAMMERS: Consis-
tent, strong round bass; clean, clear
tenor and treble without a lot of bite
normally associated with European and
Oriental pianos. More like the Mason
and Hamlins, Chickering and some
Steinways made in the early part of this
century. Lightweight—easily voiced—
no chemical hardener or impregna-
tion—pre-filed—finest quality work-
manship. Mahogany and walnut
moldings. “T” rivet tensioner-
underfelt—15 1b. or 17 Ib. Encore
Hammers are made to the strictest
specifications of Wally Brooks by the
Abel Hammer Company of Germany.
Write or call: Brooks, Ltd., 376 Shore
Road, Old Lyme, CT 06371; 203- 434-
0287 or 800-326-2440.

SOUNDBOARD AND PINBLOCK
PANELS: Finest quality Bolduc
Soundboard Panels made from Cana-
dian white spruce. Pinblock panels of
1/4 sawn Canadian rock maple. For
information and price contact Wally
Brooks, Brooks, Ltd., 1-800-326-2440,
Fax 203-434-8089.

ENCORE GERMAN SHANKS &
FLANGES—available October '94 for
replacement on New York STEINWAY
grands. The Finest Quality Workman-
ship Available. The value of a Steinway
is determined by its final tone and
action. “When you’re striving for
excellence—begin with quality.”
Encore Hammers and Actions Parts
available only through Wally Brooks,
Brooks, LTD., 376 Shore Rd., Old
Lyme, CT 06371; 1-800-326-2440.

NEW & USED SANDERSON ACCU-
TUNERS. Bob Conrad, 1-800-776-4342
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Classified Advertising rates are 35 cents
per word with a §7.50 minimum. Full
payment must accompany each inser-
tion request.

Closing date for placing ads is six weeks
firior to the month of publication.

Ads appearing in this publication are
not necessarily an endorsement of the
services or products listed.

Send check or money order (U.S.
funds, please) made payable to Piano
Technicians Journal, 3930 Washington,
Kansas City, MO 64111-2963.

SOFTWARE MANAGEMENT SYSTEM.

Complete office management designed
for the piano technician. Unlimited
potential for client database, appoint-
ment scheduling, statements, inventory
and everything in between. $395/Time
payment plan available. Write for a free
selfrunning demo. (Specify disk size).
Western Rep: Jim Coleman, Sr., 4 W.
Del Rio Dr., Tempe, AZ 85282 or
Eastern Rep: Troy Nolen, 5012 Dale
Dr., Huntsville, AL 35803

KORG MT1200 TUNER. $295 (list
$375) Hears AQ-C8. Plays C2-B5. Shows
pitch, note, octave. Can program
calibration, temperament. KORG AT12
TUNER. $175 (list $250). SONG OF
THE SEA. 47 West Street; Bar Harbor,
ME 04609; 207-288-5653. Brochures.

STEINWAY “D”, S/N 156384, suitable
for rebuilding. I acquired this piano
with the intention of rebuilding and
selling it but now must liquidate it to
pay for earthquake repairs to our
home. RPT, 805-297-1123.

HAMMER BORING GUIDE. All metal,
weighs 15 Ibs. Accurate and easy to use.
$180.00. Instructions and photo
available on request. Kent Gallaway,
709 Thorne, Ripon, WI 54971; 414-748-
3265.

GRAND PTANO STRING covers. Are
you ready for an item that can keep the
piano clean, prevent corrosion,
improve tuning stability, make your
clients happy and make you money
besides? Custom made, it resis above
the strings, covering soundboard,
tuning pins and plate for complete
protection inside the piano. Made
from finest quality woven wool, avail-
able in black, brown and white. Person-
alized name applique also available. No
inventory or investment required. For
free brochure and samples call:
Edwards Pianos, 408-426-1205, 145 S.
River Street, Santa Cruz, CA 95060.

GRAND PIANO STRING covers
starting at $69.95 +s/h. Custom made
from quality wool. Wool absorbs
moisture and keeps strings, tuning
pins, plate, soundboard looking new.
Also, Accu-Tuner thumbswitches,
$28.95. Action Piano, 714-564-1073

HANDCRAFTED SOUNDBOARDS BY
NICK GRAVAGNE. Ready to install
crowned boards or semi-complete.
Your choice. Ordering and installation
instructions $15.00. 20 Pine Ridge;
Sandia Park, NM 87047; 505-281-1504.

PERSONALISED PIANO CLEANING
CLOTHS. A great promotional aid.
Leave a useful reminder with your
customer. For further information
contact “Pianoman,” 11444 Coventry
Blvd. N.E.; Calgary T3K 4B1, AB
Canada. PH. 403-226-1019, FAX 403-
226-2430.

SANDERSON ACCU-TUNER, SAT II,
two years old, used twice, perfect
condition, 30-piano memory, FAGC,
battery charger, foot switch and
instruction mannal. $1300, o.b.o., 901-
853-8804.

PIANO SCALING SOFTWARE for IBM
& compatible computers. Plot
inharmonicity, tension, break %,
loudness/sustain, hammer coniact,
and more. 18 graph types, automatic
bass rescaling, string winding data
sheets, detailed users manual and
money back guarantee. $80.00. Write
or call: Tremaine Parsons, Box 241,
Georgetown, CA 95634, 916-333-9299



PIANOS FOR SALE: Steinway B 1892,
refinished ebony, restrung with new
board and block, all new action and
hardware, keys are recovered, $18,600;
Chickering Ampico reproducer,
refinished and restrung with new
board and block, original ivory keys,
player mechanism totally restored,
over 150 rolls, $18,600; Carleton
upright player, restrong with player
action totally restored and electrified,
piano action reconditioned, keys are
recovered, $3,900. 215-947-1330.

USED INSTRUMENT DATABASE.
Grandiose Grands: 800-666-7339.
Messages: Box 12345. FAX: x60606.
Data: x70707. New buyers: x10101.
New Sellers: x20202. Online: Goming
Soon! Is there a Stradivarius effectin
pianos? x54321.

HARPSICHORD PARTS & SUPPLIES
including “Harpsichord Regulating &
Repairing” by Frank Hubbard. For
catalog write: HUBBARD HARPSI-
CHORDS, INC.; 31 Union Ave.;
Sudbury, MA 01776; or call 508-443-
3417.

WONDERWAND: Try the Tuning
Lever you read and hear about. Enjoy
Less Stress; Better and Faster Tunings:
$65.00 p.p. Charles P. Huether, RPT,
34 Jacklin Court, Clifton, NJ 07012

“SALE OF PIANOS” — All models and
styles. Specializing in players, art case
and conventional pianos. Floor ready
and as is pianos available. We also
specialize in one of a kind and hard to
locate pianos. Call collect Irv Jacoby
216-382-7600. Jay-Mart Wholesalers —
Pianos since 1913.

COMPONENT DOWNBEARING
GAUGES (bubble type) give readings
in degrees (string angle) and thou-
sandths of an inch (dimension).
Available at supply houses. Box 3247;
Ashland, OR 97520

STEINWAY B, 7{t., Hamburg, Ger-
many, #395776. Artist owned and
selected from factory. Pristine condi-
tion and maintained to the highest
standards. $32,000. 513-948-1367.

BOLDUGC SOUNDBCARDS now
available! The best rebuilders know the
superior quality of Bolduc Pinblocks.
Now you can experience this same
superior quality with Bolduc
Soundboards. Call for prices and .
details. Pianotek Supply Co., 1-800-347-
3854 or Fax: 810-545-0408

BUCKSKIN for recovering grand
knuckles and backchecks, upright butts
and catchers. The “original equipment”
supplying the industry for 140 years.
Richard E. Meyer & Sons, Inc.,, 11
Factory Street, P.O. Box 307, Montgom-
ery, NY 12549; 914-457-3834

CHICKERING (1923 CENTENNIAL
EDITION) 5' Grand with Ampico
reproducing mechanism, completely
restored. Includes two roll catalogs -
July 1920 and 1923, original certificate
of guarantee, racker bar cleaner in
original box, and 67 rolis. Asking
$20,000. Call 616-945-9888 for details.

PIANOS FOR SALE — Spinets, con-
soles, studios, grands. One or a carload.
Excellent brand names. As is or rebuilt.
Lowest possible prices. Owen Piano
Wholesalers; 2152 W. Washington
Boulevard, Los Angeles, CA 90018.
Telephones 213-732-0103, 818- 883-
9643.

CUSTOM PIANO COVERS MADE TO
YOUR SPECIFICATIONS. Perfect for
any storage or moving situation. All
work guaranteed. Also available, many
gift items. Send for free brochures and
samples. JM FABRICations; 10516
Ohop Valley Extension Road,
Eatonville, WA 98328, 206-832-6009

RELIABLE ACGCU-TUNER
NOTESWITCH! One year guarantee!
Includes coiled cable, thumb switch
and attaching hardware. Fits all tuning
hammers. $49.00 includes s/h. Dean
Reyburn, RPT, Reyburn Piano Service;
2695 Indian Lakes Road, Cedar
Springs, MI 49319, 616-696-0500

PIANOS - Yamaha and Kawai grands
$1850 and up. 23 Steinway grands and
verticals. Large quantity of used
American grands from $700 up. We
buy pianos. Ed’s 504-542-7090.

MASON & HAMLIN Grand, exquisite
mahogony—§8,500.00. Weber Duoc-Art
6’1" Grand, mahogany—§8,900.00.
Mason & Hamlin 6’1" Grand, Immacu-
late mahogany-—$10,900.00. Mason &
Hamlin 6’1" Grand, Piano Disc,
mahogany—$16,900.00. Steinway &
Sons 5’7" Grand, ebony—§9,500.00.
Steinway & Sons 7' Grand, ebony—
$23,000.00. Steinway L 5°10" Grand,
ebony with new strings—$12,000.00.
Steinway 7' Grand, art case, circasion
walnut—$30,000.00 o.b.o, Schaffer &
Sons Grand, polished ebony—
$6,900.00. Wm Enabe Grand Player
with 78 rolls, mahogany brown—
$7,500.00. Chickering Grand Fancy
Square Tail, mahogany—$6,9060.00.
Harris Grand, mahogany—$2,500.00.
Wm. Knabe Grand, walnut—$4,500.00.
Exzaniado Kimball Organ—§6,500.00.
Refinishing, refurbishing and tuning.
Call for complete kisting: Schroeder’s
Pianos, 13119 Downey Avenue, Para-
mount, CA 90723; 310-923-2511.

PIANO TUNING/REPAIR business for
sale. Established 13 years—Long
Island’s affluent North Shore. Excel-
lent repeat customer base. Successful,
prosperous. Great opportunity. Moti-
vated seller. 516-928-8123

THE MOST ECONOMICAL precision
key bushing cauls on the market. All
sizes in stock all the time, custom sizes
usually within one week at no extra
charge. Phone orders welcome.
Immediate shipping. Spurlock Spe-
cialty Tools, 3574 Cantelow Rd.,
Vacaville, CA 95688. Phone/FAX 707-
452-8564.

MICRO-FINE TEFLON POWDER - the
best lubricant for grand knuckles. Half
the price of the commercially packaged
product, and longer lasting. Reduces
knuckle friction better than any other
lubricant, greatly helps accuracy and
speed when making touchweight
measurements. Stops all but the most
stubborn knuckle squeaks. 3/4 oz.
=$3.75, 2.5 oz. = $10.75. For free
catalog of all current products call or
write Spurlock Specialty Tools, 3574
Cantelow Rd., Vacaville, CA 95688.
Phone/Fax 707-452-8564.
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PIANOS FOR SALE. Grands, consoles,
spinets. Excellent reconditioned brand
name pianos. Floor ready-wholesale
prices. Also available, “as-is” pianos.
Any quantity. Call or write Piano
‘Wholesalers, 5817 Wickfield Drive,
Parma Heights, OH 44130. Call us
first!! 800-438-3814

RPT NOVELTY LICENSE PLATES
now available for your car! Advertise
your profession everywhere you go!
Satisfaction guaranteed! $22 (postage
incl.) Diverse Specialty Products; P.O.
Box 417; Kulpsville, PA 19443,

TUNING EXAM SOFTWARE -
TestCalc for the IBM compatible
provides easy data entry, ample correc-
tion capability and printing options.
Graphics give added educational value.
Zoom in or ount using 9 different
magnifications. Too many features to
list here. $150. Demo available. Fred
‘Yonley, RPT, 214-288-0849.

HELP WANTED

TUNER/TECH home/floor/shop.
Dealer for Yamaha /Wurlitzer/
Hyundai. Full time position. Northeast
Jersey. Send resume and salary history
to: Fairview Piano; 384 Fairview Ave.;
Fairview, NJ 07022.

PIANO TECHNICIAN - Assist in daily
tuning and maintenance of studios and
practice facilities. Schedule practice
room for tunings and repairs. Provide
tuning for concerts during evening and
weekend hours as scheduled. Techni-
cal training from a recognized school
of piano technology required. Over 2
years aural tuning experience, and
ability to perform minor repairs and
regulation. Send resume with cover
letter to Human Resources, New
England Conservatory, 290 Huntington
Ave., Boston, MA 02115, EQOE.

TUNERS, RESTRINGERS,
REFINISHERS. 2000 verticals & 400
grands; largest selection in USA. Send
resume to: Victor Pianos; 300 NW b4th
Street; Miami, FL 33127; 305-751-7502.
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CLASSIFIED
ADVERTISING
IN THE JOURNAL...

Reserve your ad
today by calling
816-753-1747

SERVICES

STRAIGHT SIDES, SQUARE FRONTS
and crisp notches are the benchmarks
of our quality key recovering. Tops
with fronts $100 plus return shipping
and insurance. Gall or write for free list
of our key and action restoration
services. Yvonne Ashmore, RPT and
Associates, 12700 La Barr Meadows
Road, Grass Valley, CA 95949, 916-273-
8800

KEY BUSHING: We use aver 20
different sizes of Spurlock Precision
Cauls. Send the micrometer measure-
ment of the key pins and we will give
you a perfect fit. Both rails high quality
felt $75.00 or leather $80.00 plus
return shipping and insurance. Write
or call for free price list of our key and
action restoration services. Yvonne
Ashmore, RPT and Associates, 12700
La Barr Meadows Road, Grass Valley,
CA. 95949, 916-273-8800

SOUNDBOARDS. VICTOR A.
BENVENUTO’s system of soundboard
replacement makes it as easy as 1-2.
100% accuracy. Video tape, $29.95 + S/
H. Victor A. Benvenuto, The Piano
Shoppe, Inc., 6825 Germantown
Avenue, Philadelphia, PA 19119-2113;
Ph. 215-438-7038, Fax, 215-848-7426.

RESTORATION OF CARVED WORK,
turnings, inlays, and marquetry,
including repair of existing work and

reproduction of missing pieces. Edwin

Teale; 18920 Bridgeport Road; Dallas,
OR 97338; 503-787-1004.

ADD ADDITIONAL $’s to your in-
come, Rebuild player pianos for your
clients. Send us the player parts. You
restore the piano and we will return
the mechanism in restored condition.
We guarantee our work. For more
details, call or write: Jim Brady, 2725
East 56th Street, Indianapolis, IN
46220, 317-2594307

SOUNDBOARDS INSTALLED,
topsides rebuilt. Bridge-conformed,
scale-diaphragmized boards with truly
quartersawn ribs (sitka, eastern, or
sugar pine). You send us the case, we’ll
return you a piano. Quality’s the
bottom line. David G. Hughes, RPT.
410-429-5060. Baltimore.

REFINISH PIANG HARDWARE in
nickel, brass, or chrome. Metal finish-
ing specialists for over thirty years.
Parts shipped back to you in 2-3 weeks.
Rush jobs can be accommodated.
Whitman Company, Inc. 356 South
Ave., Whitman, MA 02382. 1-800-783-
2433.

PIANO HARDWARE REFINISHED.
Lacquer finish or nickel plate finish.
Craftsmanship and finishes are guaran-
teed to factory specifications. Delivery
24 weeks. Brass on Ivory, 302 Linden
Avenue, Edgewater, MD 21037; PH.
410-798-6536.

52 PIANO KEYS RECOVERED— .075
tops with fronts (molded plastic) -
$85.00; .050 pyralin - $85.00; .060
pyralin - $90.00. New gloss sharps -
$40.00. Keys rebushed: felt- $75.00;
leather - $95.00. Other services avail-
able. Call or write for price list. Return
freight paid with pre-paid orders of
$50.00. Walker Piano Service, Route 4,
Box 364, Fulton, KY, 42041, 1-800-745-
6819

SIGHT-O-TUNER SERVICE: Repairs,
calibration & modifications. Fast,

" reliable service. Richard j. Weinberger;

18818 Grandview Drive; Sun City West,
AZ 85375. PH. 602-584-4116.



TRAINING

WELL-TEMPERED TUTOR. Learn to
tune by ear with. your Macintosh
computer. Use pre-programmed
temperaments or create your own. If
you have trouble hearing beats, this
program can isolate the beats for you.
Score yourself with the PTG exam.
Twenty-one historical temperaments
also available. Demo disk available.
Mark Anderson, RPT: 510-524-0390
(California). Great teaching tool!

NILES BRYANT OFFERS TWO HOME
STUDY COURSES: Electronic Organ
Servicing: Newly revised. Covers all
makes and models — digital, analogue,
LCT’s, synthesizers, etc, Piano Tech-
nology: Tuning, regulating, repairing.
Our 87th year! Free booklet; Write or
call NILES BRYANT SCHOOL, Dept.
G, Box 19700; Sacramento, CA 95819
—(916)454-4748 (24 hrs.)

BILL GARLICK SEMINARS-Upgrade
your skills at intensive six day resident
seminars at Bill’s home. Applications
are invited for upcoming seminars in
tuning, grand action regulation,
historic tunings, harpsichord mainte-
nance. Tuition includes instruction
and use of facilities, private bedroom
(share baths), breakfast and lunch.
Write or call for information. Bill
Garlick, RPT, 53 Weeks St., Blue Point,
NY 11715; 516-363-7364.

PIANO TECHNICIAN APPRENTICE-
SHIP. A comprehensive career training
program. Call or write for free bro-
chure and additional information. Matt
Grossman, School of Music, University
of Louisville, Louisville, KY 40292, 502-
852-5544

CLASSIFIED ADS WORK! Your
products or services ad will reach over
4,000 piano service industry profession-
als each month. To place a classified ad
in the next Journal, contact PTG
Home Office at 816-753-7747. The
deadline to be included in the Febru-
ary issue of the Journal is December 15,
1994. Call today for details.

— COLEMAN-DEFEBAUGH
VIDEO CASSETTES

¢ Aural & Visual Tuning—=$79.50
Pitch raising, tﬁ:lzgemment setting, beat couting,
erson Accu-Tuner
* Grand Action Rebuilding—579.50
Hnmmers, slmnks & flanges, wippens,n key bushing, backchecks, elc.
pright Re ulaﬁ:mg—$65 00
raubles:waimg, refelting, elc.

* Beginning Tuning—§55.00

e Grand Action Regulation—8$79.50

e Exploring the Accu-Tuner—$55.60

VHS or Beta—602-966-9159
Superior Instruction Tapes

4 W. Del Rio Drive ¢ Tempe, AZ 852682

TR:b TRa..d.ws MoLding PLane
—

....... — @

Fine Handcrafted
Reproduction of a
19th century
molding plane

® 113 Hardened Steel

@ Choice Hardwood

$AVES TIME + MONEY
T

plus $3 S+H

508-372-7046
Dana Mazzaglia

join this tradition.

Piano Technology

For centuries, musicians have depended on instrument makers and restorers to
enhance the heauty of their music. Our program in Piano Technology lets you

In our one-year program, you'll learn upright and grand pianos from
inside out. Students learn tuning, regulation, repairs, and mainte-
nance. In the optional second year, students learn comprehensive
piano rebuilding: case refinishing, sound board repairs, scaling, and
replacement of wrest plank, bridge, and action. Advanced tuning,
regulation, and voicing round out the curriculum.

The course is full-time days. Financial aid for qualified students. Accredited member
ACCSCT. For catalog, write or call (617) 227-0155. Short workshops also offered.

NORTH-BENNET-STREET-SCHUDL

AN EDUCATION IN CRAFTSMANSHIP
39X North Bennet Street @ Boston,

MA 02113

THE SANDING STIC

For These
And Many

More Uses:
Filing Hammers
Detail Sanding
Woodworking
Keytop Trimming
Keystick Sanding
Shank Knurling
Chisel Sharpening
Finish Repairing

Availabis Exciusively From

BEST PIANO SERVICES

Piano Mountain / 25 Somerset Lane

The Most Innovative Tocl For The Piano Technician Ever!

I 1/4.4 X 6“
Replacement Belts Available In 6 Grit Sizes:

Putnam Valley, NY 10579 / Ph. 914.528.1978 Fax §14.528.2158 WVISA & W/C ACCEPTED

" All Tools
Avaﬂab!e in 4 Sizes:
1/2" L 8" /4" X 10" 2" ¥ 10"

80 Gray 120 Red 240 Blue
320 Green 400 Yeliow 600 Black

The SANDING STICK is made of & high
nmpact chemical resistant material. The
unigue design allows yeu to rotate the
abrasive bell 380 degrees for complete
and econamical use of the abrasive.
Use it dry or wet with water, acetone,
kerosens or oils.

ClAL STARTER

SET PRICED AT
includes 1 Sanding Stick of each Grit
80,120 & 240 plus exira belis.

Your Choice of Size 1/4" X €" set
1/2° X 8° set, 3/4" X 10" gat
CALL TODAY...THIS OFFER IS LIMITED.
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THE RANDY POTTER SCHOOL OF
PIANO TECHNOLOGY — Home
Study programs for beginning stu-
dents, associate members studying to
upgrade to Registered Piano Techni-
cian, and RPT’s wanting to continue
their education. Tuning, repaiting,
regulating, voicing, apprentice train-
ing, business practices. Top instructors
and materials. Call or write for infor-
mation: RANDY POTTER, RPT; 61592
ORION DRIVE; BEND, OR 97702; 503-
382-5411. See our ad on page 3.

VIDEOS

INSTRUCTIONAL VIDEO TAPES.
Victor A. Benvenuto. Piano tuning,
$50.00%; Grand Regulating, $50.00%;
Grand Rebuilding, $100.00 (2)*; Key
Making, $50.00%; Soundboard Replace-
ment, $29.95%. (*Plus S/H). The Piano
Shoppe, Inc., 6825 Germaniown
Avenue, Philadelphia, PA 19119-2113;
Ph. 215-438-7038, Fax, 215-848-7426

PIANO TECHNOLOGY EDUCA-
TIONAL MATERIALS. Vertical Piano
Regulation by Doug Neal, $115; Plate
& Pinblock Installation. by Cliff Geers
(2 reel set), $148; Wood Repairs by
Cliff Geers, §68. Soundboard repair by
Cliff Geers, $86; Grand hammer
replacement by Cliff Geers, $86. Add
$5 per order for shipping and han-
dling. Questions? Call 712-277-2187.
Mail orders to PTEM, 3133 Summit,
Sioux City, IA 51104

WANTED

RPT LOOKING TO RELOCATE to
northern climate in U.S. or Canada.
Hardworking and committed. Contact
for resume: John Blick; 7874 Houston
Mill Road, N.E.; Atlanta, GA 30329;
404-636-5724.

WHEREABOUTS OR AVATLABILITY
of any Leckerling pianos. Contact Bill
Leckerling, 802-425-2736, RR1, Box
1657C, Charlotte, VT 05445

WANT TO BUY Piano tuning and

service business, Brandon, Florida area.

Can be part ime. PH. 914-235-3788,
FAX 914-636-0560.

66-~December 1994 PT]

PIANOS! PIANOS! PIANOS! !!!Free
phone appraisal!l!! Buying all types of
usable pianos. Cash or bank check on
pick up. Won't hesitate on price. Call
us first for fast professional service.
“Steinway, Mason-Hamlin command
specialty prices.” Jay-Mart Wholesale,
P.O. Box 21148, Cleveland, OH 44121.
Gall Irv Jacoby collect 216-382-7600

JAY-MART WHOLESALERS — !!!Free
phone appraisal!l! Buying all types of
usable pianos. Cash or bank check on
pick up. Won't hesitate on. price. Call
us first for fast professional service.
“Steinway, Mason-Hamlin command
specialty prices.” Jay-Mart Wholesale,
P.O. Box 21148, Cleveland, OH 44121.
Call Irv Jacoby collect 216-382-7600

WANTED!! DEAD OR ALIVE:
“Steinway uprights and grands.” Call
collect, Ben Knauer, 818-343-7744.

FOR SENTIMENTAL REASON -
Private party seeks Chicago Kimball
upright grand, early 1900’s with heavy
round legs (nickname: Polish Mary).
Almost any condition acceptable. Call
Pat at 818-591-2590.

WANT TO BUY PIANO TUNING
BUSINESS in rural/semi-rural area,
within 3 hours drive of NYC. Near
excellent skiing and hiking preferred.
L.I. RPT wishes to relocate. 516-928-
8123.

ANTIQUE GRAND PIANOS
WANTED: Any restorable condition.
Top prices for pre-1850, wood-frame
grands in original condition. Ed
Swenson; P.O. Box 634; Trumansburg,
NY 14886; 607-387-6650; Fax: 607-387-
3905.

STEINWAY & MASON HAMLIN
WANTED!! “Dead or alive.” $$$
Grands, uprights, consoles—any size,
cabinet style or quantity. Cash and
immediate removal. Finders fee for
successful purchases. Call us first!! 800-
438-3814 toll free or write to be listed
in our worldwide data banks. Piano
Wholesalers, 5817 Wickfield Drive,
Parma Heights, OH 44130. Call us
first!! 800-438-3814.
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Renner USA 3
Renner USA 15
Renner USA 17
Reyburn Piano Service 3
Samick 57
San Francisco Piano Parts 17
Schaff Piano Supply 1
Schroeder’s Classics 3
Superior Instruction Tapes 65
Steinway & Sons IFC
Webb Phillips & Associates 59
‘Warlitzer 13
Yamaha Piano 8 Organ BC
Young Chang 11




BUSINESS AIDS ORDER FORM

Billing Pads* 2-part with logo, 50 per pad: 1/$4.00, 3/810 ..o
Service Stickers* Red and blue with logd: 100/$6.00, 200/$9.00, 500/$20.00 ...............

Personalized with your name: 500/$50.00, 1000/$90.00 .......... ‘
PTG Business Cards: 500/$45.00, 1000/370.00 ..........comriieeicmreeeeeeeeeeeeeeeeeeemveseeeenene
Reminder Cards*:100/$12.50, 800/880.00 ............oooooeemeeeecerreeeccescnsneeeeessceeeenee
VERSIONS: Al A2 B1i B2 C1 c2

D1 D2 E1 E2 F1 F2
Logo Printing Sheet *(Round RPT 10G0): $1.00 ..o ooreeeeeeeeeeeeeereeeeeveeerenseeenannnees
Book Mark*: 100/$8.00, 500/$35.00, 1,000/$60.00 ... .....oceeoeeeeireeeeecrreeeceeeeseenannneas
Service Record*: 100/$15.00, 500/$65.00, 1,000/$115.00 .. .orriioiieeeeeeeeeeeene
Dealer Service Tags®: 100/F12.00 oo e ieeeeerccetesvmeeececevsssesasassssvnsasssasssnnnsns
Piano Service Appointment Forms, green, 6-part: 100/$22.50 . ........coovoiiiiiivreeeeeeeene
PUBLICATIONS '
"How Often Should My Piano Be Serviced?": 50/$20.00, 100/$35.00, 500/$150.00 ____...
"How Should | Take Care of My Piano?": 50/$20.00, 100/$35.00, 500/$150.00 ..............
"The Special Care and Maintenance of the Teaching Piano": 25/$3.00
100/$35.00, 500/$150.00 ........
"Pitch Raising” Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 ..........ccovmenneen.
"Regulation” Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 .. .......c.ccevvnvrennen.
"Humidity Control" Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 ....................
"Voicing" Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 __.........coveevveeeevceennn.
"Finish Care" Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 ... ....cceeeeeerenenenn.
"Rebuilding” Technical Bulletin: 50/$12.00, 100/$20.00, 500/$90.00 _........ccceeoeveeeeneen.
- "Classified Index Supplement,” compiled by Merle Mason (covers 1979-1983)

Member: $12.50 ...

Non Member: $15.00 ........cooeeeeeeee et ceecnenenas
"Cumulative Index Supplement,” compiled by Danny Boone (covers 1984-1989):$5.00 ..
“The Calculating Technician," by David Roberts: $13.00 ... ... oo eeeeeeeeeceeeeeeeeeeenes
"The Piano Action Handbook," compiled by Randy Potter

Member: $8.00 ... ... e e e e e eaeen

Non Member: $10.00 ... ooeeeeeeeeeeeecnneee e ee e nnesenees
"Guide to Resources” (Reprint): $5.00 .o it eeeeeeeeeeeae e ereesosssssnreesensannnn
"Guidelines for Effective Instifutional Piano Maintenance,”

by the C&U Technicians Committee: $5.00 _........cocvvevrivvvrnennne
PTG Technical Examination Source Book: $29.00 ... oo ieeeceeeeeeeecneeeseeneeerenns
PTG Tuning Examination Source Book: $23.00 .........o.oeeeemeeeeeeeeeeeeseeesvereeeseesessnennen

Business Resource Manual: $20.00 (Members Only) . .ooeeeeereeeeeeeceeereeencananns

e
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Journal Article Reprints:

"General Repair": $15.00

*Hammers and Touchweight": $15.00

Y B 15.00 et e e e e e e e e ee et e e eea e e e namee e meeeanneaaanaan

MERCHANDISE

Journal Binders (Holds one year's issues): 1/$6.50, 2/$12.00

RPT Membership Pin® lapel type: $5.00

Coffee Mug "The Piano Technicians Guild, Inc.” (blue on white ceramic)
1/$4.00, 4/$13.00, 6/$22.00 .. .. oo

Pedestal Mug (clear glass) 100z.: 1/$4.00, 4/$13.00, 6/$22.00

Subtotal

........................................................................................................................

Shipping & Handling (See below)

Missouri residents add 6.475% state sales tax

Total enclosed -

Please charge my Visa MasterCard/Card # Exp. date:
Name: Are you an RPT? Member #
Address: Phone:

City, State, Zip:

*liems sold only to Registered Piano Technicians
SHIPPING & HANDLING
Please note: Effective November 1, 1994 we wili charge only the actual amount of
shipping and handling charges Incurred in filllng your orders, rather than
using a formula based on the iotal cost of your erder. In many cases

this will result In a savings te you.

We ship most orders UPS. Therefore, be sure to give us a sireet

address rather than a Post Office box number.

if you order by mail and enclose a check as payment, make it payable
for only the toial amount of merchandise purchased, as well as any
applicable sales tax. We will enclose an invoice for shipping and handling

charges with your order.

If you wish to be bliled for your order shipping and handling charges can

automatically be added fo your Invelce, er your credit-card billing.

Piano Technicians Guild, 3930 Washington, Kansas City, MO 64111
(P)816-753-7747, (F)816-531-0070



Advertisement

Advertisement

Advertisement

News From The

Becembeyr 1984

PianolDisc

Starting this year PianoDisc has added a day
to the PianoDisc Installation Training Seminar.
This addition was prompted by a number of our
most recent innovations , including a new indi-
vidual note detail calibration method recently
introduced in our newest software version.
“Technicians will now have the ability to satisfy
even the most demanding customer’s desires,”
says Tom Lagomarsino, Vice President of
Marketing. “Installers will be impressed by this
new feature’s flexibility. Now mote than ever,
PianoDisc training is becoming a valuable addi-
tion to a piano technician’s skills.”

Fact is, PianoDisc installation skills have

PianoDisc Insfaiiafion Troining
o April - 19-23
o May 10-13
o June 20-24

v Jonuary 24-28
e February 21-25
s Morch - 2125

Continuing Education Series

s May -4-b s June 1510
-~ uifion for the Instoliction and the Confinuing
Edlucafion semingrs is free, buf 0 56000 .
rafuncloble depod s required for.confltation,
The PianoDisc Confinuing Education Sarias
seminar ore resfiicted to PlonoDisc ceriifie
technicians in good sfanding. Fof more
informartion about offending o PlanoDisc
mm licflon Tralning seminar or o Confinuing
Eduication seminar, ool PlanoDisc of

(‘P 16) 067-9999 during regu or offics hours,

PIGHGDI$C
41 1 1 Norih Freewav Bfl{q‘

Ouf ié/ephone lmaas afe apen daﬁy {EXLG;}I weg
ends aﬁd fwl{days) from BAM-5 PM Pacmu m& ~

opened up income possibilities for technicians
across the country. Technicians skilled in the
installation and maintenance of PianoDisc sys-
tems routinely report that they are having great
success in their practices, with barely enough
time to count their profits, And with PianoDisc's
enormous growth just in the last year alone
opportunities exist for even more technicians in
many areas of the country.

So if you've thought about coming out to
Sacramento, then think again, and harder. Our
classes are taught right in our factory, right next
to the recording studios where famous attists like
Floyd Cramer and Peter Nero have recorded (in
fact, last October’s class actually met Peter Nero,

' who stopped in for a visit). The classes and

unches are FREE, the instruction first rate, and
he knowledge you gain could profit you $$$.
So call and reserve your class space TODAY!

A hot h.'avel tip for you techs that are booking
airline reservations fo attend a PianoDisc semi-
nat: iry to include a Saturday overnight stay
n your itinerary. The difference that this can
make in your airfare could be as much as a 70%
reduction in cost! For example, in a call to United
Airlines we found that a round trip from Chicago
o Sacramento booked a month in advance
would cost $1300, but that a Saturday night stay
would reduce the fare to as little as $398!!

So, if you're planning to attend the PianoDisc
Installation Training course, iy to stay an exira

| day or two and leave on the following Sunday or

Monday. If you're thinking about the
Continuing Education seminar, you're in luck -
the airlines reserve their rock bottom fares for
folks who fly on Saturday, Tuesday and
Wednesday. So, just plan to fly in on the
Wednesday prior to your class, enjoy Saturday
in beautiful Sacramento, and fly out the follow-
ing Sunday. You'll get a great class, and save a

Noted New York jazz pianist Judy Carmichael
stopped by PianoDisc for a quick record session
recently and left us with an Artist Series
PianoDiskette worth remembering. She's so
proud of it she even mentions it in her ad
(above) in the Dec. 5th issue of the New Yorker.

Judy's early jazz stylings are often mentioned
in the New Yorker, which gave her the ulimate
compliment when, in making a passing reference
to the legendary jazz composer Hoagy
Carmichael, they added the parenthetical clarifi-
cation “No relation to Judy.” Not bad for a gitl...

Her new PianoDisketie is available this month

bundle to boot!

ﬂzm ﬁm/ /

01994 by annoDlsc:TM and Burgett, Inc. Al rights reserved.

PianoDisclaimer: PianoDisc reserves the right to change product design and specifications at any time without prior notice,
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