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- The Baldwin Piano...
You can see why it sounds better

At Baldwin we believe that perfect piano tone is an ideal shared with all those
who design, build, play and service pianos. That’s why continuous research in
piano tone has always been one of our major commitments. And that’s why
our piano engineering and research department is one of the largest in the in-
dustry. And that's why you’ll often find in every Baldwin piano innovations to
improve piano tone introduced in our SD-10 concert grand.

RESEARCH shows us why, as well as how, some things
work better because we’ve taken a pioneering approach to
piano improvement. We've substituted scientific testing
and analysis for the unquestioning acceptance of tradi-
tional solutions. Some of the achievements that have re-
sulted are treble termination bars (U.S. Pat. No. 3,477,331),
the Acu-Just™ plate suspension system (U.S. Pat. Nos.
3,437,000 and 3,478,635), and vertically laminated bridges.
Our patents are the most significant ones awarded for tonal
improvements in grand piano tone in recent years.

ENGINEERING translates research into reality. To support
our design innovations, we have produced our own testing
and construction equipment and have expanded the use of
precision tooling to insure that each Baldwin piano built
will exactly match established standards of tone and per-
formance. One example of this is a winding machine (U.S.
Pat. No. 4,055,038) developed in connection with the
SynchroTone™ Strings (U.S. Pat. No. 3,523,480).

MATERIAL STANDARDS insure continuing quality. For ex-
ample, stringent standards for weight, dimension, taper,
and hardness of hammer felt are established, and each
sheet of felt is checked to be sure it meets those standards
before it is accepted for production use.

First in a series of informative ads on piano tone published by Baldwin
Piano & Organ Company exclusively for the benefit of piano technicians.

Baldwin. - Leading the way through research




THE HOS DEDICATED TO SERVICE

Has expanded their services to
include a full line of

EYAMAHA

ACTION PARTS, TOOLS AND SUPPLIES

Culminating many years of discussions with the Yamaha Corporation,
an exclusive agreement now exists whereby Schaff can sell and distri-
bute any Yamaha piano part, tool or supply item that is not being replaced
under warranty.

Such items as grand and upright piano action parts, felts, hardware,
keytops, as well as adjustable chairs, tools and polishes are now in stock.
Other items can be specially ordered.

Please call or write requesting our latest brochure with prices.

For Quick Service Use Our 24 Hour Hot-Line (312) 438-4556

THE HOUSE DEDICATED TO SERVICE

(312) 438-4556
m PIANO SUPPLY COMPANY
451 OAKWOOD ROAD, LAKE ZURICH, IL 60047
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‘]DIVISIOH of Jay-Mart Wholesale,
e Piano Store For Piano Stores)
Locating pianos for the trade since 1913.

Second Generation

We've linked buyers with sellers
on over 30,000 pianos.
Art-case of all vintages. Special order and
one-of-a-kind models also located.

POB 21148
CLEV. 44121 OH

-« CASH....

PIANO LOCATORS INTERNATIONAL

FREE LISTINGS-NATIONWIDE SERVICE

NOW AVAILABLE....after an
absence of over haif a century!

&& H ** (Varnish-Apply Duplex Paper)
.

* SOUNDBOARD DECALS
A

vailable at piano supply houses
worldwide....OR

PRO PIANO 3916 |8(h Street
San Francisco, CA 941
Teteghone: 415, 6?1 |21O

BUSINESS
- SYMPOSIUM -
Philadelphia’s

Write: JAY-MART  Call: 1-216-382-7600
1568 SO. GREEN RD.

PIANO SERVICING
TUNING & REBUILDING
By ARTHUR A. REBLITZ, RTT
“Thz Technician'’s Bible”
Now in Paperback for only $§19.95
+ $2 mail or $3 UPS
THE VESTAL PRESS
Box 97 = Vesta! 62 NY 13851
NY Res. add 7% salcs tax

ACHIEVEMENT
1,2,3

See Chapter Notes
and Calendar of Events

Piano Keys

Recovered With .

IVORY

(PYRALIN)
Over 61 years of continuous service
to dealers and tuners.

WRITE FOR COMPLETE
PRICE LIST
OR CALL — 317-537-2082

149 E. HARRISON ST.
PARAGON INDIANA 46166

O. E. SHULER CO,, Inc.

Learn

Piano Tuning

EARN $10,000
PER YEAR
PART-TIME

Small Classes * Personal
Attention * Calif. State
Approved Course * Veteran
Approved

Call for Brochure
SF School of Piano Tuning

2652 Harrison St.
San Francisco, CA 94110
(415) 824-TUNE Our 9th Year

each Hale Electro Fork.

with the Hale Electro Fork.

Pa enténd\ng

THE HALE
ELECTRO FORK

Unmatched for accuracy and stability.

Small enough to fit your pocket ...
and easy on your pocketbook.

The Hale Electro Fork is the most accurate, stable
and compact pitch standard ever made. It's the perfect
alternative to pitch pipes and other outdated pitch deter-
mining instruments because it becomes your third hand.

It offers remarkable accuracy never achieved before. This pinpoint accuracy
is guaranteed because the Hale Electro Fork uses a high frequency crystal. The
unit is checked for accuracy after 100 hours of “burn in” time, then its exact fre-
quency is measured and printed out on a certificate which is enclosed with

The Hale Electro Fork also insures maximum stability under a wide range of
operating conditions such as temperature, component aging and battery voltage.

Its pocket size allows you to take it anywhere. And it's designed to fit your
pocket in more ways than one. And it represents a significant savings of $100 or
more over many conventional pitch standards on the market today.

This easy - to-use unit is equipped with an on/off button, a three (3-4-5) octave
range setting from C to B, continuous/intermittent sound and a volume control.

Now that you've read our pitch . . . get the pitch right

Ptano Tools ¢ ale and Supplies

TUNERS SUPPLY COMPANY

Serving the Music Industry Since 1884

EASTERN BRANCH: 94 Wheatland Street, Somerville, MA 02145 (617) 666-4550
WESTERN BRANCH: 190 South Murphy Avenue, Sunnyvale, CA 94086 (408) 736-2355

:Make it a guie —
Use a Hate Yool |,
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The secret to the
Young Chang

sound 1s more of

a good thing.

Spruce. Renown for its extra-
ordinary resonating qualities, it’s
the only material considered for
“sound boards of fine quality
pianos.

At Young Chang, we recog-
nized spruce backposts could
elevate our tone from remark-
able to unrivaled. So we devel-
oped a revolutionary technique
to produce plates of unprece-
dented stability which allows us
to use spruce, the most expres-
sive of woods, in our backposts
as well as our soundboards.

With every instrument we
create, we grow. Our search to
discover new ways to refine our
pianos continues, and we take

great pride that our efforts have
been rewarded with an unpar-
alleled sound and peerless
performance.

And that’s why youll find the
Young Chang sound simply tow-
ers over the others. For technical
information, write or call our
Director of Technical Services,
Young Chang America, 13336
Alondra Blvd., Cerritos, CA 90701,
(213) 926-3200.

YOUNG © CHANG

~ The best the world has to offer.™



President’s
Message

Ronald L. Berry, RTT
President

The Piano
Business

During The Month
of December

December is a month that is
usually busy for most of us.
Churches, schools, and pianos
that never get played until the
kids come home from school all
add to the extra load.

How much can I get done
today?

Oh, I can fit another tuning in
at lunchtime, no problem.

Where's that granola bar I put
on the seat of the car to keep me
going since I didn’t get any lunch
today?

Sure is nice that people are
using their pianos so much more
during this time of year.

They need the school piano
tuned for a program tomorrow!
Did they just schedule the pro-
gram yesterday?

Hey, this school program
tuning was set up last August,
some people really plan ahead.

My ears are so tired I can’t even
listen to the car radio on the way
home.

Just think, all the extra money
you are making will help pay for
Christmas presents. But when
will I get to see the family while
they are awake? Maybe
Christmas morning.

Shouldn’t we send Christmas
cards to our customers like we
used to do? When would we ever
find time to send them?

Oh, a holiday party tonight. I'd
really rather go to bed, but let’s
be festive.

Wouldn’t it be nice to sing in
some production of the “Messiah”
this year? Are you crazy? Don’t
take on anything else in
December!

How did this lunch time tuning
on the east side get put on this
day that had such a nice west side
schedule.

You have three pianos to tune
instead of one! — No, I don’t
think I can get to the other ones
today.

I really should learn some new
songs to play when I'm done
tuning. Perhaps some Christmas
carols.

Maybe it will snow hard
enough that I can’t get out and
have to stay home and sit by the
fire. With front-wheel drive, no
such luck.

Write an article for the Jour-
nal?! Makes me tired just
thinking about it.

Happy Holidays.®

Your first impression to your
customer is how you look when he
or she greets you at the door.

Are you clean and neat? Clean
shirt, tie, coat, pants and shoes?
A bright smile? Clean shaven or
neatly trimmed? Are your teeth
clean and bright? Does your
breath have a pleasant odor? I
always carry a bottle of mouth-
wash in my car. I use it before 1
leave the car, especially after

No Second Chance

eating.

Your appearance gives your
customers a clue about you. If you
take pride in yourself, you will
take pride in your work. You are
a mirror of your work.

Your first impression could
lead to future work, or it could be
your last work for that customer.
First impressions are lasting
impressions.

Are you in and out so fast that

you don’t get to know your cus-
tomer? Do you stop to pet a cat or
dog? Do you stoop to say hello to a
small child? These things may
not have anything to do with the
work you do, but they do tell the
customer something about you.
Let me close with this saying:
“You don’t get a second chance
to make a first impression”
FrancisJ. Reed
Northern Virginia Chapter
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Advertisement

Advertisement

Advertisement

Tech Gasette

Yamaha Piano Service

December, 1988

Parts, Etc.
HOLIDAY SPECIAL

As we mentioned in our inaugural
issue of “Tech Gazette,” it's no secret
that we carry a number of parts, tools,
and supplies designed ro make servic-
ing pianos easier for piano techni-
cians. If you are in the midst of a major
rebuilding or reconditioning project,
chances are that you'll be replacing
some integral components somewhere
in that particular instrument. If you
are the type of technician who de-
mands the besrt in tools, replacement
parts and supplies, our Parts Depart-
ment may be able to offer you some
attractive alternatives.

The items available through our
Parts Department are all quality
Yamaha products, crafted with the
same care and attention to detail as
our pianos. We stock a large assort-
mentof Yamaha tools—tuning levers,
regulating tools, and combination han-
dles are a few examples of what we
offer. All Yamaha tools are premium
quality, “one time only” purchase items
(unless they are lost or stolen—don't
forget to lock your car).

We also handle a vast assortment of
genuine Yamaha replacement parts.
QOur center pins, for example, have
an excellent reputation among re-
builders and non-rebuilders alike. Al-
though a center pin is a small item,
the technicians who have been using
ours agree that they’re an improve-
ment over others that they have tried.
Cloth and paper punchings, keytops,
keyframe felt and cloth, key bushing
cloth, and action cloth are some other
common items of interest. Our blued
and nickel-plared runing pins are avail-
able in various diameters, with threads
that are precision-cut (not rolled) to
ensure consistency. Then there are
piano covers, grand and vertical damp-
er felt strips, damper wires, well, you
get the idea.

As our way of saying, “Seasons

Greetings,’ we're pleased to announce,
for the first time ever, a Holiday Spe-
cial from Piano Parts: All parts orders
received by January 16, for $25.00
or more, will receive a 10% discount
and free shipping! This special offer
applies only to orders pre-paid by check
or money order, credit card, or open
account, and shipped by regular UPS
or mail (C.O.D. orders are not in-
cluded in the Holiday Special). After
business hours, a 24 hour answering
service will be in operation, so call us
anytime —day or night.

If you wish to place an order, or need
more information, our toll-free tele-
phone number for Piano Parts is (800)
521-9477. HAPPY HOLIDAYS!!

MIDI Corner

MIDI—What it is, What it can Be-
come (From an article in “New Ways”
magazine, a publication of Yamaha
Corporation of America, Band &
Orchestra Instrument Division).

I the few short years since its in-
troduction, MIDI has become the uni-
versal language of electronic musical
instruments. That language allows two
or more electronic instruments to “hold
a conversation!’

A computer or sequencer, properly
titted with MIDI connectors and a soft-
ware program, can also understand this
language. Any musical phrase played
onan instrument connected ta the com-
puter through MIDI can be stored in
the computer’s memory, or to a hard
disk or floppy disk.

The stored information, of course, is
notactually sound. Instead, the storage
medium captures or contains the neces-
sary information that is used to reproduce
the mechanical performance of the in-
strument. Since the music stored in MIDI
format is likewise not recorded sound,
notes can be deleted, changed in pitch,
altered in length, copied, and manipu-
lated in much the same way that a word
processor works with text; and then re-

played using any MIDI synthesizer or tone
generator. Additionally, the sequencer
program can play back a performance
onone synthesizer while recording new
music information on another track.

After an arrangement or compaosi-
tion is completed, MIDI can translate
the musical information, using a print-
ing software program, into a full score,
as well as individual parts transposed to
any key signature. [tis likely that in the
near future music publishers will offer
band, orchestra, and choral arrange-
ments on a computer disk. The music
teacher could then preview the chart,
possibly edit or add to an existing af-
rangement, transpose any or all tracks,
and then print individual parts and a
full score.

As the 1980’s rapidly move toa close,
1988 is sure to be remembered as the year
MIDI came into its own. Computer-
based MIDI applications have brought
new vision to musicians, and a new
awareness of the potential of music.
At Yamaha, we are committed to the
value of understanding MIDI products
through music, not through technol-
ogy alone. We must continue to main-
tain the perspective that music is our
master, and technology is our servant.

Calendar of
Coming Events:

1989:
January 6-7: Arizona State
Tempe, AZ
January 20-22:  Winter NAMM
Anaheim, CA
February 17-19:  California State
Fresno, CA
Central West
Regional
Lincoln, NE
Central East
Regional
Indianapolis, IN
New Eng. Regional
Cromwell, CT

April 7-9:

April 21-23:

May 4-7:

YAMAHA'

Copyright 1988 Yamaha Comporation of Americas Piano Division  PO. Box 6600 Buena Park, Calitornia 90622



THE
INTERNATIONAL
SCENE

Charles Huether
Chairman, International
Relations Committe

Plan Now

The most important interna-
tional business at the moment is
progress on our developing tour to
the Sixth Biannual conference of
the International Association of
Piano Builders and Technicians
to be held in Kyoto, Japan, hosted
by the Japanese Technicians
Association.

In case you have not heard, we
have in the works a tour of Asia
which will include visits to a
number of factories in China,
Korea, and Japan. The final
details are not yet complete but
will be forthcoming when details
have been made final.

The trip will leave San Fan-

Japan special activities will be
provided for spouses. Past experi-
ence indicates this trip and
meeting will be long
remembered.

Bulletins will be circulated for
those signing up as soon as infor-
mation is available.

The price is $3,400 plus suppli-
mentary airfare to and from San
Francisco. This includes almost
everything. Deadline for a
deposit of $300.00, which in ear-
lier material was stated as
November 7 has been extended
into December. We do need a
minimum number to guarantee
these prices.

Geers Company Recovers
Geers Piano Co. of Cleves, OH,
had a devastating fire in November

of 1987. “It started by spontaneous
combustion after the plant had been
closed for the day, and it wiped out
the entire paint and finishing
departments, destroying the walls
and roof,” said CEO Cliff Geers.

those departments, including pianos

and parts. However, because of our
plant design, the damage was con-
fined to that area and only to the
piano and parts being finished. As
bad as the fire was, it was restricted
to 25 percent of the plant and out of
140 pianos we had in for rebuilding
and refinishing, we lost a total of
eight pianos.”

The plant has been rebuilt, new
shelves and spray equipment

F or Tour of Asia cisco May 25th, returning June To send your deposit, or for
14th. We will fly to Hong Kong, more information call or write:
proceed through China including
Guangshou, Guilin, Xian, and Charles P. Huether
Beijing, moving on to Korea then 34 Jacklin Court
to Kyoto where the conference Clifton, NJ 07012
will take place, followed by two (201)473-1341
days in Hammamatsu.

There will be guided tours Voyagers Travel Service
along the way, special visits to 7S. Fulerton Avenue
factories in Hammamsatsu, Montclair, NJ 07042
including Yamaha and Kawai. In (201)783-5050 m
|ndustry News “The fire burned everything in installed and as of July 1, 1988,

Geers Piano Co. is back in full
production.

President Tony Geers said, “The
repairs include the same structural
safeguards that protected the plant
before and during the fire and
include new safety procedures to
prevent this from happening again.
We at Geers piano would like to
thank our many customers for their
patience, cooperation and support
during these very trying times.” @
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The Langer 80 B.P. System
by Kimball

Performance — like no other direct blow action in the world.

The unique “push-hook” attached
to the catcher, replaces the
jack-stop rail.

o

As the key is depressed and the
hammer approaches the strings,
let-off is about o take place.
The “push-hook” will limit the
jack travel.

KIMBALL

CLASSIC STUDIO

Piano & Organ Sales Division
1600 Royal Street

Jasper, Indiana 47546
812-482-1600

“naamend

The jack returns more quickly
than on a standard action. Repe-
tition is 2 times per second faster
than other actions and the ability
to trill inside the keystroke is
dramatically improved.

An action that performs like no
other. Adjustment is simple, sta-
bility is built in.

The Langer 80 B.P. System is

found only in the new Classic
Studios by Kimball.



T H E

TECHNICAL

F O RUM

Repairing A Broken Leg Plate

Whether a piano is supported
on the jack and box arrangement
shown last month, or on some
other sort of support, have a
backup (for instance, position the
bench out of the way but still
under the keybed). In the worst-
case scenario a piano bench may
not support a falling grand piano,
but it would certainly slow it down,
cushioning the fall (and giving you
time to get out from underneath...)
Be sure that the main support is
placed far enough away from the
leg so there is no chance of displac-
ing the support with the leg as it
comes free. The consequences of a
falling grand piano are too grim to
contemplate, so please be very
careful: think through the entire
operation in advance and take the
time to insure as safe a procedure

10/December 1988 Piano Technicians Journal

Susan Graham
Technicial Editor

a4

The consequences of a fal-
ling grand piano are too
grim to contemplate, so
please be very careful: think
through the entire opera-
tion in advance and take
the time to insure as safe a
procedure as possible.

44

as possible.

Legs (and lyres) come loose
toward the latch or locking system:
eccentric, wedge, screw or what-
ever. Carry a rubber mallet to
knock legs loose: it will not dam-
age the finish, and is more effective
and far more professional than
pounding on the leg with your
shoe.

Now that we're equipped and
can easily take the leg off a grand
piano, what do we do with it? This
is facetious, of course, since it is
obvious that the next step is to fix
whatever it was which prompted
removal of the leg. A common
cause of webbling or noise in
grand piano legs is a broken plate.
This damage is usually due to care-

Continued on page 12



Announcing the Evolution of a New World Standard!
Reflecting Three Decades of World Class Quality and German Scale Design Superiority. ..

Perfected by Samick Engineering... AND CRAFTED THE SAMICK WAY'!

Samick builds only one quality piano; the finest.

Every Samick piano incorporates the
same carefully selected materials and is
built to the same exacting standards. As
a result, from console to professional
vertical to grands, each Samick piano
represents the finest instrument of its
type. Never satisfied with the achieve-
ments of the past, Samick continues to
develop new musical instruments such
as the exciting Samick Digital Grand
Piano and a full line of acoustic pianos.

Samick pianos are also built to
last a long time...covered by our
Limited Lifetime Warranty. Our
hardwood cabinets and finely crafted
quality finishes will endure in even the
harshest environments. Samick pianos
are found in the finest churches of all
denominations, piano teaching studios,
colleges and professional studios and is
the Official Piano of the American
Ballet Theater.

, For the name of the Samick Dealer nearest you, contact us at
! Samick Music Corporation, 14235 Lomitas, La Puente, Calif. 91746.

’ Toll free 1-800-592-9393 or in California (818) 968-5550.

SAMICK ~ Setting the New World Standard.

1. $G-140A Polished Ebony 6. SE-876G Polished Ivory
2. 8G-155 Polished Ivory 7. SU-42[ Satin Walnut

3. 5G-185 Satin Walnut 8. SU-108 Polished White
4. SU-118A Satin Mahogany 9. SU-108] Satin Walnut

5. 5G-225 Satin Ebony 10. SU-118S Polished Ebony




less moving: it is quite easy to snag
aleg in a carpet or over a door sill
and crack the plate. If either part
of the plate assembly is broken,

both halves must be replaced. The
tricky part is maintaining or rees-
tablishing proper alignment of the
leg to the case.

C. BECHSTEIN
The Stradivarius
of Keyboard Instruments

Handcrafted Excellence
Patented Renner Action
Cabinetry of Exquisite Rare Woods

Ivory Keys
Uncompromised Quality

Not yielding to mass production in its
130-year history, Bechstein is the Ultimate
Instrument.

A Full Complement of Parts and Service

CcB
C. BECHSTEIN
AMERICA CORPORATION

425 Havyes Street, San Francisco, CA 94102 (415) 255-0284 FAX (415) 626-4139

Randy Potter School

Of Piano Technology
61592 Orion Drive

Bend, OR 97702

(503) 382-5411

Randy Potter School
Of Piano Technology

What do Technicians say about our course?

“The Apprentice Training Manual is the most carefully thought-
out approach for training that | have seen...

"That would be enough for any chapter, as a guide for training new
Associate members, rather than the hit-and-miss approach many
chapters have had in the past.”

Jim Coleman Sr., RTT
Tempe, Arizona.

We have programs for beginning students, as well as Associate
members, intermediate students who are working to upgrade to the
Registered Tuner-Technician classification.

Please call or write for information, and let us know how we can
help you, or someone you know.

Thank you

Randy Potter, President
Registered Tuner-Technician

12/December 1988 Piano Technicians Journal

If the piano is still in production,
obtaining a leg plate set from the
factory may simplify replacement.
If not, both round and square plate
sets are available from supply
houses. Before installation, check
to be sure that the plate fits itself
— that there is sufficient “throw”
as the two parts latch together to
create a firm lock. Leg plates are
cast and as such are not uniform
(which is why they must be
replaced as a unit) and it can hap-
pen that the key and hole are
poorly matched and will not latch
securely. There may be insufficient
throw, barely allowing any locking
at all, or there may be so much
that the key butts against the far
side of the hole but the sides still
are not firmly mated. Rather than
try to file or shim such plate sets,
return them.

As illustrated in last month’s
“Forum,” if the leg has been
stressed enough to break the
plate, the screws holding the plate
are probably also bent. This
makes them difficult to remove
since they no longer rotate sym-
metrically but will “run out” and
enlarge the hole as they are
removed. An impact screwdriver
may be necessary to break the
screw free and a ratchet or brace
with a large screwdriver blade will
save some effort. Do not reinsert
such screws: replace them. The
large sizes can be obtained from
piano supply houses which special-
ize in hardware (for instance,
American).

The fit of a leg plate is done in
two dimensions. One is depth: the
two halves must fit into the leg and
the case so that the mating sur-
faces are flush with the wood. If
either half is too deep in the recess,
it may be impossible to get the
pieces to latch. If either protrudes,
the plates will latch securely but
the leg still will be unstable since
there will not be solid contact with
the bottom of the piano. The other
dimension is side-to-side and/or
front-to-back alignment under the
case. The original alignment of
the leg should be maintained; it
should match the others in details
such as case overhang. Before
removing the leg for repair, scribe
around the top to record its posi-
tion under the case. A slight

Continued on page 14
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change in position may be accept- Fig.1 Marking the hole
able, as long as the latching

mechanism can be moved to ensure
security. Gross changes in leg posi-
tion, particularly those which
result in one leg flush to the side of
the case and one which is noticea-
bly recessed, or in a leg which
protrudes out from under the case,
are not acceptable. Since the rela-
tionship between the two halves of
the plate is set, it must be reposi-
tioned in the wood to correct the
alignment of the leg.

With any luck, this will require
moving just one of the two plates of
a pair. I usually opt to move the
plate in the case, since there is
more wood surrounding it than in
the top of the leg, with less chance
of splitting out the side. The first

the ok plate, s to stall thenew U N T TTTTIT T T I T (i

plate into the leg. If necessary, . N .
enlarge the recess in the leg, keep- Drawings By Valerie Winemiller

ing the plate centered. If the screw while the alignment to the case is and require a higher class of wood-
holes remaining from the old checked. If the holes do not align working. Plug all four holes but
installation align with the holes in or are too mangled, they must be initially drill out just two (in case
the new plate and are still in good plugged and redrilled. Jamming of pure bad luck, requiring realign-
enough condition to hold screws in a shoepeg and hoping it takes up ment of both halves, this will save
firmly, install two screws in the the space is not suitable: leg a little time).

new plate to hold it in position repairs must be extremely solid Plugging a hole with a hardwood

dowel is fairly straightforward.
The dowel should be as large as
the diameter of the hole to be

plugged, and at least slightly
H ave YO U larger than the largest shank

diameter of the screw to be

Seen installed. Drill out the hole to

M match the dowel, being sure to
The ng hfa drill to the depth of the hole.
Make a sawkerf along the length of
the dowel. The kerf relieves pres-
sure: otherwise, as the dowel is
pounded into the hole, glue and air

The halogen light that is.
The one that packs 100
watts of illumination into a

dfetachableﬂlan;lp.) th% size collect in the bottom of the hole
of a small flashlight and will either split out the part or
Put an end to the frustra- force the dowel back up out of the
tion of poor light and gain the benefits hole.
of a more professional image. Drilling pilot holes for screws,
particularly large ones such as leg
SEEING IS BELIEVING and lyre (and pinblock) fasteners,
] requires several steps. First, use a
Send for a free brochure about the first drill bit which exactly fits the
lighting system designed for today’s diameter of the hole in the leg
piano craftsman. plate (or whatever hardware part
ADD QUALITY LIGHTING TO THE is being fastened) to dimple the
TOOLS OF YOUR PROFESSION. wood underneath, marking the

center of the hole (fig. 1). Next,
. remove the plate and drill a pilot
Su n n L'ths | hole: if the bits are sharp and the
nc. drill is fairly powerful, this may be
PO, Box 109 the hole for the threaded portion of
Norwell, MA 02061 the screw. The diameter of this bit
should match the median diameter
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Fig.2 Drill to mid-diameter of shank

of the shank of the threaded por-
tion of the screw (fig. 2).
Determine this diameter with a
caliper, or by holding the screw up
behind the drill bit. As you sight
past the bit you should not see the
shank of the screw but the threads
should be visible on either side. It
may be necessary to drill a small
pilot hole first, and then drill for
the median diameter to prevent
the drill bit from jamming or over-
heating. If the screw has an
unthreaded portion of the shank
just below the head — and most of
these large wood screws do —
another drillbit must be used to
drill clearance for that portion,
drilling only to the depth neces-

Fig.3 Drill shank

Fig. 4 Diagram of screw hole

sary (fig. 3). Countersinking is not
necessary in the case of leg plate
screws, since the head fits into the
countersink in the plate itself, but
in applications where the head of
the screw seats directly into the
wood, countersink the top of the
hole. The final result should be a
hole which, in cross section, resem-
bles figure 4. Soap the threads of
the screws with Ivory bar soap
before turning them in so the
threads will cut more easily.
Finally, turn the screw in care-
fully, keeping it as vertical and
perpendicular to the hole as
possible.

Install the leg half of the plate in
the top of the leg, (using just two
screws at this time). If it is grossly
out of level with the top of the leg,

shim it closer to position. Lock on
the upper half of the plate assem-
bly. Hold the leg up under the case
and eyeball the position of the
upper half of the plate. With luck,
it may fit into the recess left when
the old plate was removed. If it
does, check the resulting align-
ment of the leg to the case. If the
plate will not fit into the recess, or
the alignment is off, then the
recess must be enlarged/moved.
Sometimes it is possible to chalk
the top of the plate and bump it up
under the case and get a legible
mark to follow. Otherwise, moving
the recess is a trial and error oper-
ation. The suggested tool depends
on how much wood must be
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removed. In most instances I pre-
fer the gouge: it is not usually
necessary to remove much wood,
and the gouge is quiet, easy to han-

Fig.5 Leveling plate

dle even lying flat on your back
under the piano, and it doesn’t
spew sawdust all over your face.
On the other hand, if much wood
removal is called for, I'd opt for a
kutzall or a carbide grinding bit in
either an electric drill or a Fore-
dom. The Foredom is a marvelous
tool — an electric motor, a four foot
f lexible shaft with a handpiece
slightly smaller than a mototool,
and a rheostat foot control. With
grinding and cutting bits, it can be
used to shape almost anything,
from fitting pinblocks to cleaning
up between bridge pins. (Raye
McCall carries them, and they are
also available from large hardware
stores and woodworkers’ supply
houses.) Compact and fairly quiet,
it is a portable tool which can be
used in a home, and the light-
weight handpiece makes it
controllable and less tiring to use
than an electric drill.

When enough wood is removed
so the correct side to side align-
ment of the leg is restored, the
depth of the recess in both halves
should be checked and altered as
necessary to make the mating sur-
faces flush and level (fig. 5). This
may require shimming to bring up
a low spot, or removing wood from
the bottom of the recess. If a mini-
mal amount of wood is to be
removed, it may be easiest to
scrape with a chisel. Flush means
flush — as explained, it is critical
that these parts fit together
securely, and that each half fits
securely in its wooden part. Also
check the bottom of the case and
the top of the leg with a square:
either may be warped or cupped,
and prevent a good fit. Mark high
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spots and use a plane or a sander to
level.

After the recess in the case has
been adequately altered to accept
the plate half in its correct posi-
tion, mark the screw holes: With
the case half of the plate still
locked firmly onto the leg half, put
dowel centers into the exposed
screw holes in the case half of the
plate (fig. 6). Use the size which fits
most closely in the holes (if you
purchase dowel centers as an
assorted set, this will require two
sets). Bump the leg up under the
case and the centers will mark the
screw locations (fig. 7). Drill for
the screws and install the plate
half in the case.

Fig. 6 Assemble lock pieces

Mark, drill and install any
remaining screws in the leg. If cor-
rect positioning of the plate has
required enlarging the original
recess in the case (or the leg), there
will be gaps around the new plate.
Fill these with wood shims, or coat
the plate with a mold release such
as wax or teflon spray, and fill the
gap with a paste epoxy. Do not
epoxy the plate to the wood, since
it may need to be removed in the
future. Don’t leave the gaps, how-
ever, since this will weaken the
installation.

The other component of leg
installation is the latch. This may
be a wooden or metal eccentric, a
wedge, a capstan or a simple screw
into the keybed. In any event, it
must be positioned to hold the leg
securely when the plates are
latched together. The screw hold-
ing the eccentric often becomes
loose or bent, or the area of the leg
the latch contacts wears. Plug and
redrill to reposition the eccentric,
replacing the screw if it is bent. I
carry a spare wooden eccentric,
since they do seem to disappear. If

the top of the leg is badly chewed,
dress the area so it is smooth and
level and repair it with veneer or
with a metal plate available from a
hardware store. Jamming a piece
of cardboard between the eccentric
and the leg is temporary, at best...
This takes care of two common
problems found in grand legs.
Replacing casters may also require
that the legs be removed: never
assume that new casters will fit
into old sockets. The caster must fit
tightly in the socket or it will jam
and may cause the leg to split, and
the piano will be wobbly. Obvi-
ously, the depth of the new caster
stem must also match the socket.
The socket itself must be tight in
the leg, or it may cause splitting:
putting in a new socket often
requires some shimming. If the old
socket hole is too small or too shal-
low, it will need to be drilled.
There is usually enough clearance
for the caster to turn freely, but
check it; as on old uprights, install-
ing new doublewheel casters can
be a problem because the diameter
of the recess cut for the caster to
turn is not large enough. Even if
everything fits, the leg should be
removed so the screws which hold
the socket can be checked for tight-
ness, or they may buzz. Finally, be

Fig. 7 Bump to mark case
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sure to maintain the correct pedal
height: new casters may be larger
or smaller than the originals, and

.much change in either direction

can be a problem.
Next month I'll move on to lyre



and trapwork repairs. This
month’s “Is There Another Way”
section contains a clarification on
the use of broaches for centerpin-
ning, a tip on marking screws in a
Chickering two-piece pinblock and
a method for adjusting vertical
damper spring strength. Also of
interest in this issue is an article
from Darrell Fandrich and Chris
Trivelas, discussing problems of
repetition and touch in piano
actions.

Is There Another Way?
Center Pin Broaches

“I have a word of caution concern-
ing Don Mannino’s article on flange
rebushing. When APSCO first sent
the catalog supplement, I ordered a
set of broaches, thinking they would
help me do a better job of sizing
flanges. However, the set I received
were tapered, not straight...Perhaps
this is no longer the case”.

Dan Casdorf

Morgantown, W. Va.

Apparently, this confusion stems
from one word being used to describe
two different tools. The broaches
Don uses and refers to in his article
are “Ausreibnadeln,” purchased
from Renner. APSCO carries simi-
lar tools, also called broaches, but,
unlike Don’s, they are tapered and
fluted. Obviously, use of them would
require a different technique.

“Blind” Pinblock Screws

“The subject in question is a
Chickering grand with a two-piece
block. My problem was to figure out
a way to determine where to drill 33
plate screw holes without shifting
the new block away from the flange.
Since the block is fastened to the
plate from underneath, there is no
indication from above where to drill
as with conventional designs. A
pattern must be transferred from
the double flange and webbing area
to the block. A factory bulletin was
probably issued in 1823 and passed
down to countless technicians, but
no one told me. Here is my quick
tip:

Ilightly sprayed the block area of
the plate (not the block) with a
spray adhesive and fitted a piece of
wax paper into it. The paper was
then sprayed, after I punched holes
where the screw holes are located in
the plate. It was now a matter of

laying the blocks on the paper and
removing both. Mark the blocks,
clean off the adhesive, drill and
countersink. Will the adhesive con-
taminate the wood? Exposure to the
adhesive is brief and absorption, I
think, is negligible.

Charles M. Cook

Louisville, Kentucky

Technical Tip

When rebuilding upright actions,
I invariably encounter uneven
damper spring tensions, because
some former fixer-upper has
increased tension here and there to
make a worn damper seat. I bought
a postage scale at a yard sale,
replaced the round platform with a
piece of hammer shank to stabilize
the travel of the weight-measuring
assembly, and use this postage scale
to make uniform the tension of all
the dampers while they are off the
action rail.

I place the tail of the damper
flange on the scale, then press the
damper down until the flange is hor-
izontal, and at a right angle to the
damper lever — approximately the
position it holds at rest in the piano.
The scale tells me how many ounces
of tension the damper will be exert-
ing against the string.

Itake a reading of the un-bent
dampers and set section mates to
that tension, or if all the dampers
are messed up, I generally set ten-
sions of eight ounces for monochord
bass, seven ounces for bichord bass
and low tenor, then decrease ten-

sions gradually to 4 1/2 ounces in the

highest treble. Although good
uprights have keys additionally
weighted past the damper section, I
find that decreasing the damper
spring tension always works nicely
to help even the touch-weight of the
action.

Bob Waltrip

Levelland, Texas

PIANO
TUNING
AND
REPAIR

a 1,400 contact-hour
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completed in one year
hands-on, one-to-
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Inharmonicity And Inharmonicity Formulas

At the conclusion of the Octo-

ber column, I invited responses on '

the subject of inharmonicity and
inharmonicity formulas from both
Dave Roberts and Dr. Albert Sand-
erson. Both were kind enough to
respond. Their responses contain
several formulas. If you are not
one who is inclined toward mathe-
matics, I still recommend that you
read each response carefully, so
that you may grasp the concepts
presented in each, even if you do
not understand the math. To those
of you who are inclined toward
mathematics, I am sure you will
find this most interesting. At the
conclusion of both responses, I will
try to summarize the main con-
cepts presented.

Our first response comes from
Dave Roberts, of Sagamore Hills,
Ohio. Dave writes:

I was recently notified of an arti-
cle which was published in the July
1988 Piano Technicians Journal
under the heading “Tuning Up” by
Rick Baldassin. The subject dis-
cussed in the article regards
inharmonicity formulas which I
used during the years when I
taught piano scaling at PTG state
and national conventions and, ulti-
mately, published in the PTJ from
9/79 to 4/81 in the series “Calculat-
ing Technician.”

18/December 1988 Piano Technicians Journal

Rick Baldassin
Tuning Editor’

It was alleged that the inhar-
monicity formula in that series is
flawed for the wound strings and
that certain alternate formulas are
much more accurate, as proved by
measurements which Rick himself
undertook and analyzed. I would
respectfully like to take issue with
these statements and challenge the
correctness of the “exact” inhar-
monicity formulas which he
presents as well as some statements
made in his reader responses in sub-
sequent PTJ issues.

First, the reason for the alleged
discrepancies between the Calculat-
ing Technician formula and
Baldassin’s measurements is that
his inharmonicity data (at partials
n=4,8) are not appropriate for cal-
culating inharmonicity at the 4th
partial in the lower bass. This is a
reasonably legitimate procedure for
the higher strings on a piano, where
inharmonicity is closely propor-
tional to n2-1 and where a
calculation of the so-called inhar-
monicity constant “B” would
therefore be about the same no mat-
ter what two partials are chosen.
However, as shown by Schuck and
Young3, the indirect calculation of
inharmonicity at the 4th partial in
the lower bass, using data from par-
tials n =4,8, can be as little as one-
half the actual inharmonicity, as
measured directly from partials
n=14. My own measurements

appear to support this. Without sen-
sitive and highly selective
laboratory equipment, however, this
behavior is difficult to verify and
the measurements can also be mud-
dled in the “noise” of disturbances
due to nonuniform cores and wind-
ings, soundboard resonances,
imperfect termination conditions,
etc. In any case, this perceived
behavior is why I modified my
inharmonicity formula to give pro-
gressively larger inharmonicity
values in the bass than predicted by
the theory of Miller!, which is cited
by Baldassin. I will discuss both
Miller’s theory and my modification
of this theory in a moment, but first
some perspective on this issue of
inharmonicity.

Because there are so many com-
plex factors which influence
inharmonicity, it should be empha-
sized that the practical value of an
inharmonicity formula is not to cal-
culate highly accurate values of
inharmonicity in a given string or
piano, but rather to serve as a guide-
line for evaluating smoothness of
inharmonicity changes in stringing
scales. This was my goal in the Cal-
culating Technician. In this regard,
the Calculating Technician formula
for inharmonicity was demonstrated
(1/81 Caleculating Technician article)
to be well-suited for scale evalua-
tion across all scale breaks. It can
be shown that this would be true

[



with or without the aforementioned
modification for larger inhar-
monicity in the bass, so this
modification, although certainly a
point of interest, should not be a
point of contention.

Roberts Key
Diameters
d D, D, D, d
—wzzzdl T I L perrrr—
| alg| fhib \
. L .
Lengths

I would also like to note that the
emphasis of the Calculating Techni-
cian series formulas is to check
smoothness not only in inhar-
monicity, but also in other
important parameters, such as loud-
ness, hammer/string contact time
and string elongation. Only if all of
these acousto- mechanical parame-
ters vary reasonably smoothly
across the entire scale are the
tuning, volume, voicing, and tuning
stability likely to be uniform or at
least smoothly varying across the
many scale breaks (1/81 Calculating
Technician). These include plain-
wound transitions, treble-bass

bridge(s), aluminum-iron-copper
windings and monochord-bichord-
trichord unisons. Smoothness in
inharmonicity alone is not an ade-
quate guideline. Of particular
interest is the fact that string ten-
sion does not always change
smoothly in a good scale (1/81 Cal-
culating Technician), so that the
popular perception of “constant ten-
sion” in a good scale is somewhat a
misnomer. Ultimately, of course,
listening tests and good judgment,
not calculations alone, should guide
any final decisions on rescaling.

With the above perspective in
mind, let me discuss in more detail
formulas for inharmonicity. Many
years ago, | used an article by Mil-
ler! to derive a general expression
for inharmonicity in a piano string.
T have taken the liberty to rear-
range the formula below in a form
that most closely resembles the
Sanderson formulas set forth by
Baldassin in order to discuss cer-
tain discrepancies. Incidently,
Baldassin states that these other
formulas also trace back to Miller!?,
but I will henceforth refer to them
as Sanderson’s formulas, since
something appears to have been lost
in the translation. In each version,
inharmonicity is calculated as fol-
lows, where lengths and diameters
are in inches, tension T is in pounds
and sin(x) is in radian mode:

Note that the functional depen-
dence of I-core on the partial
number n is different in the two ver-
sions, reflecting different definitions
of inharmonicity. The standard def-
inition in the acoustics literature is
the one used by Miller!, where
inharmonicity at the nth partial
frequency f,, is calculated relative to
the fundamental frequency f; as
1200xlog,(f,/nf;) cents. This defini-
tion automatically leads to the n2-1
proportionality for I-core. Sander-
son’s n? proportionality stems from
a different definition, which relates
the nth partial frequency to the fre-
quency of a string with no stiffness.
The use of n2 rather than n2-1 causes
only a small difference in Sander-
son’s I-core at the 4th partial,
however, and this is nearly balanced
out by his slightly smaller constant,
330 vs. my 333.8. The latter dis-
parity results from the use of
slightly different values for the
elastic modulus and density for steel
piano wire, which apparently came
from different tables.

Turning our attention to the
inharmonicity contributions from
unwound ends and underwrap steps
(if any), it should be noted that I-end
and I-step do not vary simply as
n2-1 (or n2) in Miller’s theory, but as
a more complex functional depen-
dence on n (see Roberts version

. K&

above). Sanderson’s “exact” version

I-core = [(333.8d)4TL?](n?-1)

I-core = [(330d)4/TL2]n2

ROBERTS VERSION OF MILLER THEORY:

I, =I-core + I-end-a + I-end-b + I-step-g + I-step-h

I-end-a = 137.7[(D2-d2)/(D2 +.12d?)]{sin(27a/L) — (I/n)sin(2wna/L)]
I-end-b = same as I-end-a, except substitute b for a

I-step-g = 137.7[(D§-Df)/(D§ +.12d?)]x [sin(2m(a + g)/L) — sin(2wa/L) — (1/n)(sin(2wn(a + g)/L) — sin(2mna/L))]
I-step-h = same as I-step-g, except substitute b foraand h for g

SANDERSON VERSION OF MILLER THEORY:

l-end-a = 0.287((D%—d2)/(D% + .12d?)][4sin(4ma/L) — sin(16ma/L)In2
I-end-b = same as I-end-a, except substitute b for a
I-step-g = 0.287[(D2—D?)/(DZ+.12d2)]x[4sin(4w(a + g)/L) — 4sin(4wa/L) — sin(16n(a+g)/L) + sin(16wa/L))In?

I-step-h = same as [-step-g, except substitute b for a and h for g
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lacks this functionality, so, despite
Baldassin’s claim to the contrary, it
is incorrect in the general case of
unusually long lengths a,b,g,h and/
or high partial numbers n. Only
when 4n(a + g)/L and 4n(b +h)/L are
less than unity can these more com-
plex expressions be reduced with
reasonable accuracy to the “sim-
plified” forms, which are simply
proportional to n2-1. This is what 1
have done in my handouts and in
the Calculating Technician series.
Interestingly, even though Sander-
son’s “exact” forms for B-end and
B-step are at odds with respect to
Miller’s theory, the resulting sim-
plified forms given near the end of
Baldassin’s article are in agree-
ment, provided they are multiplied
by n2-1 and not n? when calculating
inharmonicity. However, neither
form accounts for real string termi-
nation conditions, as will be
discussed below.

When I taught at the 1978 conven-
tion, I felt that my general formula
above was too formidable (and too
much “overkill”) to be incorporated
into the passout sheets. I therefore
simplified the “exact” version and
introduced a modification due to
Fletcher2, as will be described
below, giving the “Original Roberts
Formula” shown in Baldassin’s arti-
cle, except he mistakenly writes

2[(a+b)/L — VS/2]3
instead of 2[//L — VS/2]3, where
[=a=Db, rather than/=a+b.

I used the results of Fletcher? to
account for two factors that the Mil-
ler formalism does not explicitly
take into account: (1) an additional
inharmonicity contributed by the
wrap itself and (2) a reduction in
inharmonicity due to the nature of
real string terminations — Miller
assumed they are “pinned” (ie., per-
fectly hinged) whereas Fletcher and
others24 have shown that real ter-
minations are intermediate
between “pinned” and “clamped.”
These effects are also described in
my 6/80 and 7/80 Calculating Tech-

nician articles, but their
implementation into the Calculat-
ing Technician series inharmonicity
formula differs somewhat from that
of the 1978 handout, as Baldassin
correctly points out.

The 1978 handout (“Original
Roberts Formula”) uses Fletcher’s
factor “1.07” in the wire stiffness for-
mula and the VS/2 term in the
inharmonicity formula to account
for (1) and (2) above. In the Calcu-
lating Technician series, I made
some changes based upon indepen-
dent measurements of string
inharmonicity performed by Lou
Day® and myself. Our data indi-
cated that (2) above is better
described by VS than VS/2 and
that the factor “1.07” is not nearly
enough to account for the larger
than expected 4th partial inhar-
monicity measured in the lower
bass strings. I therefore removed
the factor of “1.07” from the stiff-
ness formula and placed an
(empirically deduced) factor of
(1+B/8) next to the core inhar-
monicity term S on the left side of
the inharmonicity formula (see
11/80 Calculating Technician). This
(fudge) factor is the principal differ-
ence between my “Original”
inharmonicity formula and the one
given in the Calculating Technician
series and is the reason why the cal-
culated 4th partial inharmonicity
using the Calculating Technician
formula rises faster towards the
bass than predicted by the Miller
formalism. A reader comment
(10/88) that string tension is not
accounted for in the “Original” for-
mula is false. Tension is implicit in
that version and explicit in the Cal-
culating Technician series.

For those of you who wish to know
what my “exact” version of the
inharmonicity formula would be
(including double wrapped strings),
replace the quantities a, b, (a+g)
and (b+h) in the “Roberts Version
of Miller Theory” above by
la — LVS|,|b - LVS|,la+g — LVS]
and [b+h — LVS|,
respectively, in order to account
more accurately for actual string

termination conditions25. In addi-
tion, replace the constant 0.12 by
[((VA)—1], where A=0.27,0.79 or
0.89 for aluminum, iron or copper
wraps, respectively. Finally, the
I-core formula above should be
replaced with

I-core = [(333.8d)*(1+ B/8)/TL?](n2—-1)

If you want to “soften” the fudge
factor (1+ B/8), for whatever reason,
you can increase the “8” to a larger
number or you can replace this fac-
tor with another, based, for
instance, on your own inhar-
monicity measurements in the bass
strings. Those of you who prefer
Baldassin’s “indirect” method of
measuring inharmonicity may wish
to eliminate this factor altogether
or substantially reduce it. As indi-
cated previously, the presence or
absence of such a factor is really of
little consequence with regard to the
usefulness of the formula in eval-
uating smoothness of inharmonicity
across a stringing scale. Beyond
this, it is a question of what mea-
surement data one can really
believe for partial inharmonicity
measurements below the 4th
partial.

A “simplified” form of my “exact”
formula would be as shown at the
bottom of this page.

This version has the same form
as the inharmonicity formula in
the 11/80 Journal Calculating
Technician review article. In this
version, contributions to inhar-
monicity from the unwound ends
and underwrap steps (if any) are
accurate to within 10 percent only
when 4n(a +f—LVS)/L and
4n(b+g—LVS)/L are less than
about one, which is usually true at
n=4. The quantities
B=A[(Dy/d)2-1]and C=A[(Dy/d)2—-1]
are wrap weighting factors.

Let’s demonstrate the differ-
ences in the various inharmonicity
formulas by choosing the lowest
unison in a typical small grand
with dual copper wraps (A =0.89),
where a=b=g=h=1", L=46",

d = 0.055",D; = 0.109" and

In =1731(n2—1){S(1+ B/8) +[3.3BA1+ B)I[|a/L — VS[3 + |b/L — VS|3]
+[3.3B-C)/1+B)l[(a+gV/L-VSP—|a/L — VS

+ [(b+hVL — VS]3 — |b/L - VS]3]}
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‘88 CT ‘88 CT

Miller ‘718 Handout ‘80-81 CT (“exact”) (simpl'd)
I4-core 4.3¢ 4.6¢ 12.8¢ 12.8¢ 12.8¢
I,-ends 1.7¢ 5.8¢ 4.2¢ 0.1¢ 0.1¢
I,-steps 9.7¢ (a,b=2" {a,b=2") 3.7¢ 3.8¢
I,-total 15.7¢ 10.4¢ 17.0¢ 16.6¢ 16.7¢

D, = 0.239" (same as D in Calculat- Dave Roberts be accurate to within 20 percent

ing Technician series). Hence, the 8134 Crystal Creek Road over practical ranges of bare

tension T =188.7#, the wire “stiff-
ness” S=0.000165 and the wrap
weighting factors are B=15.9 and
C =2.61, as shown above.

Note that the ‘80-81 Calculating
Technician (single-wrap) formula
agrees closely with both of my dou-
ble wrap versions, as longasaandb
are measured to the overwrap
rather than the underwrap (i.e.,
a=b=2"). Note also how the
(1+B/8) factor used in columns 3-5
and the “1.07” Fletcher factor used
in column 2 increase I-core beyond
that predicted by Miller. Finally,
the subtractive terms - VS or -LVS"
used in columns 3-5 reduce the
impact of the unwound and under-
wrap lengths on inharmonicity,
compared to the - VS/2 term used in
column 2 and lack of such a term in
column 1. Sanderson’s formulas
(exact and simplified) would both
give essentially the same result as
Miller, since the criteria for sim-
plification [4n(a + g)/L and
4n(b + h)/L less than one] are satis-
fied. Otherwise, Sanderson’s flawed
“exact” form would give results in
conflict with Miller.

I hope this discussion satisfac-
torily clarifies any questions which
may have been raised by Rick Bal-
dassin’s article and subsequent
reader responses. It would be inter-
esting if Rick would repeat his
measurements on the Steinway B,
using partialsn=1,4 (or n=24 if
n =1 not measurable) in order to see
how much difference it makes in his
calculated inharmonicity values. If
it makes less difference than pre-
dicted by my current (1+ B/8) fudge
factor for smaller pianos, then we
might conclude that this factor
needs refining to be a function of
piano size (string length?) as well as
mass loading. Schuck and Young’s
paper3 suggests that it is also a
function of dynamic string termina-
tion conditions.

I would be interested in hearing
from anyone with further input into
this matter.

Sagamore Hills, OH 44067
(216) 467-4587

References:

! Franklin Miller, Jr., “A Proposed
Loading of Piano Strings for
Improved Tone”, J. Acoust. Soc.
Am,, vol. 21, No.4 (1949)

2 H. Fletcher, “Normal Vibration
Frequencies of a Stiff Piano String”,
dJ. Acoust. Soc. Am., vol. 36, No.1
(1964).

3 0.H. Schuck and R.W. Young,
“Observations on the Vibrations of
Piano Strings”, J. Acoust. Soc. Am.,
vol. 15, No.1 (1943)

4 Fundamentals of Musical Acous-
tics, A.H. Benade, Oxford
University Press, NY (1976). Pro-
fessor Benade (consultant and
friend, now deceased) has other use-
ful references in his book.

5 L. Day, Denver Chapter, PTG,
unpublished (1979). Partial fre-
quencies were measured at Alona
44" copper-wound bass string vs.
wrap length. As one unwrapped end
was increased from a=0.25" to
a=4.0", the other end was left at
b=0.25".

Our next response comes from
Dr. Albert Sanderson, of Lowell,
Mass. Dr. Sanderson writes:

Here are the derivations you
requested of the formulas for the
inharmonicity caused by the
unwound lengths of a bare core
wire at each end of a copper wound
bass string. The original deriva-
tion of the simplified formula was
done in July, 1975, and in June,
1977, the formula which incorpo-
rates the sine functions was
derived. This is the formula which
has been distributed in my class
handouts from 1978 to the present.
The original derivations are much
too concise for publication, so
although I am sending them to
you for historical purposes, I have
rewritten them in more complete
form, using the notation and sym-
bols I use today. I believe them to

length and partial numbers. Many
professional scale designers
besides myself, such as Jim Cole-
man, Bruce Clark, and Steve
Fairchild, to name a few, have
used the formulas, checked them
against actual wound strings, and
found them to be accurate.

This research was prompted by
my observation that wound
strings had much more inhar-
monicity than could be accounted
for by the core inharmonicity
alone. Jim Hayes had pointed out
to me that the inharmonicity of
the core wire was probably the
same whether or not there was
any copper winding. In a search of
the literature, I was fortunate to
locate an article by Franklin Mil-
ler!, and I realized that this could
be the explanation for the extra
inharmonicity. The simplified for-
mula (actually derived first) did
match the data for practical values
of bare length and partial number,
that is to say, lengths of less than
.75 inches, and partials up
through 6. I was satisfied with it
until I needed a formula for the
effect of the step in diameter of a
double-wound bass string. The
step length is not usually short
enough to satisfy the condition,
and the simplified formula pre-
dicted too much inharmonicity. I
went back to Miller, and re-evalu-
ated the integral to get the
formulas that use the sine function
to describe the “end” and “step”
inharmonicities.

Now for the derivation. First
take Miller’s general formula for
the pitch of a string whose linear
density (e) is not constant but
varies along the string according
to the formula in equation 1.

Miller states (and I believe him)
that first-order perturbation the-
ory can be applied to calculate the
effect of b(x) on the frequency of
the nth partial, (vn) as shown in
equation 2.

Use the indentity sin2x = 0.5 (1
- cos 2x), and let I(n) be the
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inharmonicity in cents of partial

“n” caused by an unwound length, /,
as shown in equation 3. This is

just the term that involves the
integral, multiplied by 1731 to get
the answer in cents.

For copper-wound strings of core
diameter, d, and copper diameter,
D, with speaking length Lg, and
bare length L, we find that b(x) is
as follows:

b(x) = — (D2 —d2)/(D2 + .12d2)
forx = 0tox = L;, and

b(x) = Oforx = L;tox = Lg.
Put this into the integral to get
equation 4.

Evaluate the integral, as shown
in equation 5.

This equation shows how much
the pitch of a string is perturbed
or affected by a bare length L, at
one end of an otherwise uniformly
wound string of speaking length
Lg. Note that unlike core inhar-
monicity, end inharmonicity does
not depend on tension. Each par-
tial is affected according to a
complicated function that involves
the sine, and the inharmonicity is

not truly proportional to the
square of the partial number.

The derivation is exact so far,
but involves the assumption that
b(x) is much less than one, that is,

Sanderson Key

Diameters
d Dy D2 Dy d
——ezzZZf T L errzn——
LI L] LI,
L
Lengths

that the winding is thin compared
to the core. This condition is usu-
ally not met in practice, and we
are just fortunate that the formula
actually does work very well for
wraps up to twice the diameter of
the core, or D up to 5d.

For small n and L, we can
approximate the sine function, as
shown in equation 6, and get a
simpler formula that runs faster
and is easier to program.

Put this sine approximation into
equation 5 to get equation 7, can-
celling terms and rearranging
gives equation 8.

Note that for small values of n
and L;, this approximate inhar-
monicity is of the “n2 type.”

In his book, W. V. McFerrin2
uses the notation I = Bn2 for inhar-
monicity, where I = inharmonicity
in cents, B = coefficient of inhar-
monicity in cents, and n =
number of partial, (equation 9).

We can identify “B” in Eq. 9 with
the terms that serve the same
function in Eq. 8 to write the
equivalent inharmonicity coeffi-
cient for the unwound end
(equation 10).

To get the more accurate form of
this equation, we can go back to
Eq. 5 and evaluate it for two spe-
cific partial numbers to get an
equivalent coefficient of inhar-
monicity for these two partials.
Since the fundamental of a bass
string plays no role in tuning, let
us start with partial number two.
We want to use a high but useful

6.sin X = X - x3/6 (x is in radians).

9.1 = Bn2

l.e = ¢5[1 + b(x) ] where b(x) << 1.

2.vn = ny,[1 + Bn2 — (I/L) fLb(x) sin2(wnx/L) dx]
3.1, (n) = — (1731/2L) fLb(x) [ 1 — cos(2wnx/L)] dx
4.1, (n) = 866(D2-d2)/(D2+.12d2)(1/Lg) U [1 — cos(2wnx/Lg)] dx

5. I,(n) = 866(D2-d2)/(D2 +.12d2)[(L,/Lg) — (1/27n) sin(2wnL,/Lg)]

8. I,(n) = 5695 (D2 —d2)/(D? +.12d2) (L,/Lg)3 n2

10. Bong = 5695 (D2 —d2)/(D2 + 12d2)(L,/Lg)3

11. 1/8) = 866(D2 —d2)/(D2 +.12d2)[(L,/Lg) — (1/16m) sin(16m7Ly/Lg)]
12.142) = 866(D2—d2)/(D2 +.12d2)[(L,/Lg) — (I/4m) sin(4mL,/Lg)]

13. 148)-1,2) = 17.22(D2 — d2)/(D2 + .12d2)[4 sin(4wL,/Lg) — sin(167L,/Lg)]
14.18) — I(2) = 82B — 22B = 64B — 4B = 60B

15. B,q = .287(D2—d2)/(D2+ .12d2)[4 sin(4wL,/Lg) — sin(16mL,/Lg)]

17. Byiop = 5695 (D2— D2)/(DZ+.12d2) {({Ly + Ly)® ~ LAVL

7. L(n) = 866(D2—d2)/(D2+.12d2K{(Ly/Ly) — (1/27n)[(2wnLy/Ly) — (Bw3n3L3)y6L31}

16.Bcp = 287 (DZ—D2)/A(D2+.12d?) {4 sin[4m(Ly + Ly)/L(] — sin[16m(Ly + Ly)/Lgl — 4 sin(4nLy/Lg) + sin(16wL,/Lg)}
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partial for the other partial, and I
have chosen partial number eight,
since it is octavely related to two,
and therefore easy to measure.
Solving equation 5 for these two
values of n gives equation 11 and
12.

Subtracting equation 12 from
equation 11 and rearranging gives
equation 13.

Now use McFerrin’s Eq. 9 to cal-
culate the same inharmonicity
difference between partials 8 and 2
for the “n2 type” of inharmonicity.
(Equation 14).

Now equate equation 13 and equa-
tion 14 and solve for B, which will
be an equivalent inharmonicity
coefficient for the difference bet-
ween the eighth and second
partials. (Equation 15).

To reiterate, this equation gives
a value for B that correctly pre-
dicts the inharmonicity between
the second and eighth partials,
with reasonable agreement for the
intermediate partials when L, is
less than two inches or so. If
greater accuracy is desired, the
inharmonicity of each partial must
be calculated separately from Eq.
5 for I)(n).

The derivation of the inhar-

monicity caused by the step in the
copper diameter of double-wound
bass strings is derived along simi-
lar lines, and need not be given
here. The density function
depends upon two different copper
diameters, D, and Ds, and the
integral has to be evaluated bet-
weenx = L; and x = L; +L,. The
resulting formula for partials 2
and 8 is shown in equation 16.

The simplified formula can be
derived from this formula. Use the
approximation for the sine func-
tion that was given in equation 6
to get equation 17.

The simplified formula for the
step will predict too much inhar-
monicity in many practical
situations because L, + L, is not
small enough for a good approx-
imation. If your computer will
handle it, I recommend that you
use the formula for the step in Eq.
16.

Dr. Albert E. Sanderson,

Inventronics, Inc.

171 Lincoln St.,

Lowell, MA 01852,

(508) 459-2312

1 Franklin Miller, Jr., J. Acoust.
Soc. Am. 21, 318-322 (1949). A

Proposed Loading of Piano Strings
for Improved Tone.

2W. V. McFerrin, “The Piano —
Its Acoustics,” (Tuners Supply Co.,
Boston, 1972) pp. 43-44.

I would sincerely like to thank
both Dave Roberts and Dr. Sand-
erson for their responses. I have
had a great deal of correspondence
and communication with both of
these individuals, and have a tre-
mendous respect for each one.

Before I begin, there are three
items from the July issue which
need either correction or clarifica-
tion. The first relates to “The
Original Roberts Formula” which I
published on p. 18. As Roberts
stated in his response, there was a
misinterpretation of the term for
the length(s) of the unwound
end(s). This is the term as I pub-
lished it:

[(a+b)YL - VS/2]3

where a and b are the lengths of
unwrapped end.
This should read:

(/L - VS/2]3

where/ =a =b,not/ =a + basl
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had assumed. This equation
assumed that the lengths were the
same. The whole answer is multi-
plied by a 2 further back in the
equation to account for the effect
at both ends.

The next correction has to do
with sets of parentheses which
were left out. This happened three
times, once on p. 17, in the Sander-
son formula for B end, and twice on
p. 19, in the Sanderson simplified
formulas. The quantities printed
were:

(D2 —d2/D2 + .12d2) should read
(D2 — d2)/(D2 + .12d2)

(D2— d%/D2 + .12d2) should read
(DZ—-d2)/(D2+.12d?)

(Dg — D%/D% +.12d2) should read
(D2-DAHIDZ+ 12d2)

The final clarification has to do
with a statement which I made
concerning the Sanderson formula
for B end on page 19, where 1
stated, “These formulas are highly
accurate and will work regardless
of whether the unwrapped ends are
.5 inches long, or 12 inches long.”
To clarify, I should have added,
“...with respect to partials 2 and
8.” As Sanderson stated in his
response, the formula gives a
value for B that correctly predicts
the inharmonicity between the
second and eighth partials, with
reasonable agreement for the
intermediate partials when L is
less than two inches or so.

One of the most interesting
things to come out of this discus-
sion was that both Sanderson and
Roberts used the formula of
Franklin Miller as a starting
point. Each has sent me a hand-
written copy of his derivation, and
they are the same. What differs is
how each chase to modify or cus-
tomize the equation to fit their
data and their definition of
inharmonicity.

As Roberts explained, his defini-
tion of inharmonicity is of a given
partial with respect to the funda-
mental, hence the multiplier
(n2-1), n being the partial
number, and one being the funda-
mental. Sanderson defines
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inharmonicity as the difference of
the squares of two partial
numbers, or nZ- nz. This definition

does not exclude the use of the fun-
damental. Since 12 = 1,
Sanderson’s definition of a partial
with respect to the fundamental
would also be n2—1. What this
brings to light is that there is
inharmonicity at the fundamental,
and that it also changes as the
string design changes, along with
the rest of the partials.

Roberts incorporated into his
equation the work of Harvey
Fletcher, which predicts two
things: 1) that there is an addi-
tional stiffening of a string with a
winding on it, and 2) that because
of the piano string terminations,
the effect of the unwrapped ends is
diminished slightly. The addi-
tional stiffening of the core by the
wrap is said to be as much as 7
percent on the lowest note, and
decreasing up the scale. This is the
source of the wrap weighting fac-
tor A/1.07, which Roberts used in
his early handouts. The string ter-
mination factor shows up as - VS5/2
in Roberts’ early works.

One thing which makes the
equations look so different is that
the Roberts equations figure the
core inharmonicity as well as the
end inharmonicities at the same
time. The Sanderson equations
figure the core inharmonicity coef-
ficient and the end inharmonicity
coefficients separately. If we look
at the end inharmonicity from the
Roberts formula and compare it to
the simplified Sanderson formula,
we will note that the sine approx-
imations are the same, except that
Roberts contains the termination
factor - VS/2.

Sanderson: (L;/Lg)3
Roberts: (I/L — VS/2)3

This difference is relatively
minor. Even the 7 percent stiffen-
ing factor is relatively minor. The
biggest departures were in an
attempt of both Sanderson and
Roberts to fit their experimental
data. Sanderson felt that the sim-
plified formula was not accurate
enough for long lengths of unwrap-
ped end, so he customized his

formula to predict the difference of
partials 2 and 8. He did this
because he felt that the fundamen-
tal was of no use in tuning the
bass, and because 8 was a high
enough partial which was octavely
related to 2. He felt that this form
gave reasonable agreement for the
intermediate partials as well.
Roberts, on the other hand, felt
that his data supported the
research of Schuck and Young,
which predicted a “kink” in the
inharmonicity curve, and that the
lower partials were more inhar-
monic than expected. For this
reason he set out to derive what he
calls “empirically deduced fudge
factors” based on his data, to more
accurately predict the behavior of
partial 4 with reference to the fun-
damental. In the handouts which I
have, these ranged from 1+ B/7 to
1+B/9. 1+ B/8 was the factor
which was published in the Calcu-
lating Technician Series. The
termination factors also ranged
from — VS/2 to — V2§, - VS
being the factor published in the
Calculating technician series.
Getting back to Dennis Gorgas’
question as to why the formulas
give such different answers, the
answer is quite clear. Roberts’ for-
mula includes fudge factors to
predict increased inharmonicity
between the 4th partial and the
fundamental, and Sanderson’s for-
mula specifies the difference
between partials 2 and 8. This is
the reason that there was such a
discrepancy in the July 88 column.
My data was gathered by measur-
ing the difference between
partials 4 and 8. This method
meets the criteria for the Sander-
son formula more closely than the
Roberts formula, hence the agree-
ment of my data with the
Sanderson results. It was wrong
for me to assume that the Roberts
formula was incorrect because it
did not agree with my data,
though the fact that his formulas
showed up in s0 many versions
made that conclusion easier. If
were able to measure accurately
the fourth partial with reference to
the fundamental, the results may
have proved differently. The fact
that we cannot hear the fundamen-
tal frequencies of these low bass
notes makes the direct measure-
ment of inharmonicity between a
partial and the fundamental diffi-



cult at best. This is the reason I
chose to use the so-called indirect
method of measuring. I used par-
tials 4 and 8 because even partials
2 and 3 were difficult to read
accurately.

If there is a “kink” in the inhar-
monicity curve as Schuck and
Young observed, then neither for-
mula should work well for both
sides of the kink. Sanderson’s for-
mula ignores the fundamental,
and should therefore give values
too low for low partials with refer-
ence to the fundamental. The data
of Roberts and Lou Day support
this. The Roberts formula, mod-
ified to predict these higher values
in the low partials, should give
values too high for partials above

the fourth, since the kink was said
to occur between the 4th and 5th
partials. My own data, published
in July ‘88 support this.

It is obvious to me that more
data would shed further light, and
that a definitive study on the sub-
ject is in order. Most of the works
cited here were published nearly
40 years ago. Further research
into the subject would help us all to
better understand the physical
nature of the instrument we are
dealing with. This would seem to
be a worthwhile endeavor for the
Piano Technicians Guild to
underwrite.

Several formulas never before
published have been presented
here because one of our colleagues

took the time to ask a question.
Our forum has served its purpose.

In conclusion, the lesson to be
learned here is that just because
two things are different does not
necessarily make one right and
one wrong. It is clear that Roberts
and Sanderson started from the
same formula, but wound up in dif-
ferent places because their
directions were different. Which
was right? You decide.

Until next month, please enjoy
“Tuning by Flame” by Norman
Neblett. Please send your ques-
tions and comments to:

Rick Baldassin
2684 W. 220 North
Provo, UT 84601

The call came in from the local
impresario of South Bay Chamber
Music Society. The concertmaster
of the Los Angeles Philharmonic
Orchestra was performing with his
pianist wife. They had obtained a
Grotrian Model 275 nine-foot
grand from the local dealer. The
latter required that I do the service
and that the piano be tuned to
A442. Could Idoit? “Yes,” I
responded.

The concert was to be at Harbor
College and the piano would be
moved in by noon the day of the
concert. Could I arrive by 4:30 p.m.
and tune and voice? The answer
was affirmative.

At 4 p.m. another call came from
the impresario. He sounded like he
was going to cry. There had been a
short in the electrical vault supply-
ing the auditorium. It was to have
been repaired by 3 p..m. Now the
target time was 6:30, the concert at
8 p.m. I replied that 6:30 was too
late to work, having had experi-
ence with electricians in the past. I
would go down there now and do
the job. How would I get any light
in a windowless auditorium? “Let
me worry about that,” I replied.

I had visions of what it must
have been like in the time of

Tuning By Flame

Norman H. Neblett
Los Angeles Chapter

Schumann, Chopin and Liszt, with
the burning candelabras and the
old uprights with permanently
mounted candle-holders on each
side of the music desk. But this
was 1988. What to do? Ah! My
trusty Coleman propane camping
lantern was the answer. Rummag-
ing around the garage produced
results, but the gas bottle was
empty. So on the way to the col-
lege, I stopped at a local sporting-
goods store and purchased a bottle
of gas.

It was so dark in the auditorium
that a flashlight would not pene-
trate the gloom. I lighted the
lantern in the lobby and, with the
help of the stage manager, carried
tools gingerly over steps and
ramps to the stage. It was damp
and hot inside without air condi-
tioning, making me think of the
adventurers who explore caves.

At my request, the stage man-
ager supplied a ladder upon which
we placed the lantern so that it
would reflect downward. The piano
was already at A443 from the
dampness. “Forget it,” I said to
myself. Violinists love high pitch,
even though at the time their
instruments were built, A430 was
the rule. Two hours later it was fin-

ished. I played some pieces on it for
another 15 minutes and checked
the unisons and octaves to see if
the tuning had stayed. In the
dampness, the piano had crept to
A444 but was solid.

It was now 6:40 and no lights. In
walked the artists and the impres-
ario. I stated that the piano was a
shade higher than A442. The violi-
nist replied that he loved it high.
The pianist tried the instrument
and was satisfied. Seeing me start
to leave with my tools and trusty
lantern, the violinist begged,
“Can’t you leave the lantern so
that we can rehearse?” “I am going
on a camping trip this weekend
and we need it,” I lied.

So off I went, arriving home two
hours late for dinner. Out of curi-
osity, I called the dealer the next
day and asked if the concert had
taken place. “Yes,” he replied,
“The lights came on at 9 p.m., the
public hung around in the dark,
there was a full and enthusiastic
house and the piano sounded
great.”

So hang in there, colleagues.
Musical traumas are not always

bad.®
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Differences Between Grand

Darrell Fandrich And Chris Trivelas

And Vertical Actions

The following article is by Darrell Fandrich and Chris Trivelas, longtime technicians in the Seattle area and
founders of Fandrich Design, Inc. It is an interesting discussion of distinguishing characteristics between grand
and vertical actions and serves as an introduction for a subsequent article describing a new vertical action which
they have designed and are in the process of patenting. Plans are to exhibit the prototype of this action at the 1989
California State Convention and at the International Convention in Portland, OR, in July. (Copyright 1988 by
Darrell Fandrich and Chris Trivelas for submission to the Piano Technicians Journal.

There are a number of differ-
ences in performance between
grand and vertical actions that,
curiously, have never been named
or clearly defined technically. In
comparison, the grand action is
usually praised for its responsive-
ness, while the vertical action is
panned for a characteristic light
touch, loose feel and uncertain rep-
etition. Piano teachers recognize
these limitations when they recom-
mend that their more talented
students should have a grand “for
its more responsive action.” Why
the vertical action is so consis-
tently regarded by pianists as
inferior to the grand action is a
question that has interested us for
a long time. Our study has
resolved these differences in per-
formance into three areas which
are:

Feel of repetition. The charac-
teristic loose and disconnected feel
of the vertical action is largely due
to a form of lost motion for which
we have coined the term “Dynamic
Lost Motion.”
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Speed and reliability of repe-
tition. The grand action will
repeat faster. However, we feel
that this perception of faster repe-
tition has not so much to do with
absolute speed as with a greater
ease of control of repetition
throughout a broad range of speed
and dynamics. A good vertical will

a4

Why the vertical action is so
consistently regarded by
pianists as inferior to the
grand action is a question
that has interested us for a
long time.

a4

repeat surprisingly fast and will
equal a grand throughout a large
part of this range. But the vertical
action will fail to repeat if the key
is not released fast enough or high
enough. The consequences of this
limitation reach beyond a missed
note to the way the possibility of
failure to repeat limits certain per-
formance techniques.

Touch. During play, there is a
difference in touch resistance bet-
ween the grand and vertical
actions that arises from differing
inertial characteristics.

Each of these areas of differing
performance has its roots in the
basic design, specifically in the
way the actions repeat.

Dynamic Lost Motion

When a key of a vertical is raised
slowly after being played, so that
the wippen is not allowed to return
more quickly than the hammer, the
hammer must return all the way to
the rest rail before the jack can re-



engage. For the jack to then freely
re-engage, there needs to be a slight
clearance gap between the top of the
jack and the hammer butt. The first
motion of the key will be to close
this gap. This is known, of course, as
lost motion because the hammer has
yet to move.

In a playing situation, however,
the wippen and key most often
return to the at-rest position faster
than the hammer. This enables the
jack to re-engage for repetition
before the hammer and key reach
the at-rest position. But conse-
quently the wippen and key
overshoot the re-engagement point
momentarily, which causes the lost-
motion gap between the top of the
jack and the hammer butt to be
quite large. If the key is replayed
during this moment, its first motion
again will be to close the gap and
the pianist will feel the small jolt as
the jack hits the hammer butt. This
is Dynamic Lost Motion.

DLM can be compared both with
the excessive lost motion of an
action in need of adjustment and
with the lost motion incurred by the
soft pedal, for it is the same gap.
Each of these three forms of lost
motion increases wear because of
the greater force involved when
moving parts contact with a jolt.
Each also contributes an undesir-
able loose feel to the function of the
action because the touch is much
lighter until the jolt of reconnection.
However, DLM differs in two

respects. It is consistent, varying
with the rate of repetition, and it is
part of the normal function of a ver-
tical action in good condition.

The amount of DLM will vary
with different vertical action
designs because it is a tradeoff with
reliability of repetition at slow and/
or partial key return. A stronger
hammer return spring, for example,
will lower the amount of DLM
because the wippen will not over-
shoot the more swiftly returning
hammer as easily nor by as much.
But consequently there will be a
greater chance of failure of repeti-
tion since the key will need to be
released more swiftly to assure re-
engagement.

The loose and disconnected feel of
DLM in the vertical action is easily
demonstrated by lightly bouncing
the hammer on the top of the jack at
a rate of four or five times per sec-
ond without allowing the hammer to
strike the strings. There is the light
touch of the wippen and key momen-
tarily free of the hammer spaced
between the jolts of reconnection as
the hammer rebounds. This is the
feel of lost motion, Dynamic Lost
Motion here because the lost motion
results from the movement of the
parts.

In contrast, it is nearly impossible
to bounce the hammer of a grand
action on the jack, for the parts
track each other and remain in tight
or nearly tight contact during repe-
tition. The result of this ability to

maintain tight contact between
parts is that the key and hammer of
the grand action always feel con-
nected and function as if they were
of a single piece.

The feel of lost motion permeates
the feel of the vertical action. It is
there in large quantity when the
soft pedal is used. It is there, in a
noticeable amount of the ordinary
sort, throughout the greater part of
the life of the piano. And as DLM, it
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is present in varying amounts
almost every time a key is replayed
without first allowing the hammer
to return to the at-rest position. In
contrast, the grand action in any
reasonable state of regulation has
no lost motion, has hardly any DLM
and of course has a soft pedal that
does not introduce lost motion. We
have therefore come to believe that
the feel of lost motion in these three
forms is one of the three major dif-
ferences between the grand action
and the traditional vertical action
that are inherent in the basic
design.

The Repetition Lever

If a traditional vertical action
were fitted with extremely strong
hammer return springs so that the
hammer return force was equal to
that of a grand, it would be the func-
tional equivalent of the English
action. This is the action in most
square grands and was in use dur-
ing the time Erard was developing
his “repetition action” with a repeti-
tion lever which he patented in 1921.
These early years of the 19th cen-
tury were the dawn of romanticism
and from pianos the demand was for
more: more pianos, more tone, more
volume and more singing quality. A
larger tone came with higher ten-
sion scales and heavier hammers.
But heavier hammers made the
touch heavier, which was dealt with
by increasing the leverage and key
dip: Balancing heavier hammers
with key weights was not possible
for, like the modern vertical, these
actions depended on the jack and
key falling swiftly to achieve re-
engagement. Key weights would
impede swift key return and repeti-
tion reliability was already
marginal. The limits of hammer
weight and touch weight and key
dip were soon reached.

The alternative to the English
action was the Viennese action. In
his book The Great Pianists, Harold
C. Schonberg says, “The differences
between the two were summarized
by a major pianist of a following
generation, Johann Nepomuk Hum-
mel: ‘The German (Viennese) piano
allows the performer to impart to
his execution every possible degree
of light and shade,...and does not
impede rapidity of execution by
requiring too great an effort.” The
English piano, Hummel continues,
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has much to offer. Among other
tings, it must be praised for its
“...durability and fullness of tone.
Nevertheless, this instrument does
not admit of the same facility of exe-
cution as the German (Viennese)
piano. The touch is much heavier,
the keys sink much deeper, and con-
sequently, the return of the hammer
on the repetition of a note cannot
take place so quickly.” (pages 19, 20)
Oh! for an action that would com-
bine the power and durability of the
English action with the light,
responsive touch of the Viennese
action.

Sebastian Erard’s “repetition”
action did just this. “The facilitation
of repeated notes was only one
advantage of this action. Its more
general virtue lay in its lightness,
rapidity and responsiveness, which
were all achieved without loss of
firmness or strength, thus uniting
the good points of both the English
and the Vienna mechanisms.”
(Arthur Loesser, Men, Women And
Pianos, page 338)

The basis for Erard’s action was
the repetition spring and lever.
With the key depressed, the
rebounding hammer acting through
the repetition lever compresses the
repetition spring on its way to the
backcheck position. With the release
of the key, the backcheck relaxes its
hold on the hammer and the com-
pressed repetition spring supports,
even lifts the hammer while in the
opposite direction it accelerates the
wippen and key toward their at-rest
position. Such a strong force sep-
arating the jack and key from the
hammer makes extremely rapid re-
engagement possible.

With the repetition lever and
spring, the Erard action was not
dependent on the swift fall of the
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wippen and key for repetition, so
that the playing end of the key could
now be fitted with key weights to
counterbalance heavier hammers.
Lost motion was also eliminated
because with re-engagement
assured by the repetition lever and
spring the hammer could now rest
directly on the jack. Nor was DLM a
problem because the force of the rep-
etition spring is checked at the
moment of re-engagement so that
the problem of the jack overshooting
the knuckle is minimal and easily
contained by the opposed forces of
the key weights and the hammer
weight, which act to keep the jack
and knuckle pressed together.

This same period brought an
improved vertical action. In 1926,
Robert Wornum of London patented
his “piccolo” vertical action. “Ignace
Pleyel of paris adopted this action
for his upright pianos and...with the
exception of changing the dampers
from their position above the ham-
mers (the birdcage) to a more proper
place below the hammers, this
Wornum action is used in all pre-
sent-day vertical pianos” (Alfred
Dolge, Pianos And Their Makers,
page 54). Like the English action,
the Wornum action also depends on
the swift fall of the key for repeti-
tion, but the hammer return force is
much less with the hammer
mounted vertically, which intro-
duces DLM but aids repetition. This
action, along with scale improve-

ments, enabled the vertical piano
with its low space requirement to
displace the square grand as a less
expensive alternative to the grand
during the closing decades of the
19th century.

But the Wornum action that once
compared so favorably with the
English action has now been com-
pared with the Erard grand action
for well over a century. The differ-
ence in repetition capability
between these two actions has some-
times been minimized by the
observation that seldom in actual
play does a key of a vertical fail to
repeat because it wasn’t raised high
enough or fast enough. But we have
come to believe that this is more of a
compliment to the ability of pianists
to adapt rather than proof that this
repetition limitation is not musi-
cally significant.

Inertial Characteristics of
Touch

Touch resistance is a complicated
affair. Some of the factors that affect
touch resistance are familiar and
measureable such as down weight
and friction. Some less obvious fac-
tors are the resiliance of the felt and
leather cushions between action
parts, the compliance of the key and
hammer shank and hammer voic-
ing. Not much talked about until
recently is inertia.* And it is differ-
ing amounts of inertia that
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constitute the third major difference
between grand and vertical actions.

With an action of good design and
in good condition, the down weight
as measured with grams weights is
an indication of touch resistance for
pianissimo play. As the key is
played with increasing force, this
perception of resistance or weight
also increases because of inertia.
This is what makes the touch pres-
sure-sensitive. Pianists much prefer
a touch that allows dynamics to be
controlled with variations of pres-
sure rather than speed, and with the
right amount of inertia, the touch is
pressure-sensitive throughout the
entire dynamic range. With too lit-
tle inertia, the touch is more speed-
sensitive, like a spinet. Too much
inertia gives the touch a massive,
unwieldy feel. Soft, rapid play is dif-
ficult and loud, forceful play is tiring
and even painful. With the right
amount of inertia there is a very
desirable linearity between the
pressure applied to the key and the
volume of tone perceived.

One other useful quality of touch
that inertia provides is momentum.
Momentum is inertia tending to
continue movement. It is momen-
tum that enables techniques of play
that do not follow all the way
through to fully depress the key.

To get a feel for the effect of iner-
tia, strike a top treble key a few
times with forceful, swiftly repeated
blows. Then immediately strike a
middle or bass key with a few
equally hard and swiftly repeated
blows and compare the increase in
resistance. This is the effect of iner-
tia, for the keys are all balanced for
a similar down weight.

To put it another way, inertia
reveals itself in a piano key action
as touch resistance over and above
the state of imbalance indicated by
the touch weight (down weight) but
only during play. This resistance
increases directly as the keys are
played with increasing force or
swiftness. In a straight-line situa-
tion, this force could be proportional

* The larger the mass of an object, the
harder the earth pulls on it. This pull is
gravity and is perceived as weight.
Gravity decreases with distance, but an
object has mass whether or not it is near
enough to earth to have perceivable
weight. Mass reveals itself as inertia, a
resistance to move or change its state of
movement.
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directly with the mass of the parts
and with the rate at which they are
accelerated during play.* However,
piano action parts do not move in
straight lines, but rotate about cen-
ters, and in a rotational situation, it
is not mass alone that counts, but
mass times the square of the dis-
tance between the mass and its
center of rotation.**

From this combination of factors,
the hammer emerges as a major
source of inertia. It is relatively
heavy. It is located relatively far
from its center of rotation. And it
moves through a greater distance
than do other action parts, which
means that it undergoes the great-
est amount of acceleration during
play. In a grand action, the key
weights are another major source of
inertia. A lead key weight is about
25 times heavier than the wood it
replaces in a key. The average dis-
tance between these weights and
the balance pin, their center of rota-
tion, is similar to the distance
between the hammer and its center.
But the distance through which
they travel is so small that their
inertial contribution is somewhat
less than that of the hammer.

That the key weights contribute
somewhat less inertia than does the
hammer, however, may be mislead-
ing because key weighting can be
manipulated to effect inertia to a
surprising degree. The function of
key weights, is, of course, to coun-
terbalance hammer weight to
provide a standard touch weight.
This may be achieved in two differ-
ent ways, either with more key
weights closer to the balance rail or
with fewer key weights further out
toward the playing end of the key.
For example, the counterbalancing
effect of one key weight at eight
inches from the balance pin (1x 8 =
8) is the same as the effect of two
weights at four inches (2 x4 = 8).
However, the inertia of the single
weight at eight inches (1 x 82 = 64)
is double that of the two weights at
four inches (2 x 42 = 32). This is
because it is the square of the dis-
tance between a mass and its
rotational center that is important
for inertia. To venture a general
statement, we would say that the
difference in inertia between these
two styles of key weighting is com-
parable to the difference between a
heavy- and a medium-weight
hammer.
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The vertical action generally does
not have enough inertia for a truly
pressure-sensitive touch in the
grand tradition. Partly this is
because verticals usually have
lighter hammers. But more impor-
tantly, they either have no key
weights or just one or two which are
seldom enough to approach the
amount of inertia of a grand. Also,
the vertical key does not extend sig-
nificantly beyond the capstan screw
as does the grand key in order to
provide for back-checking and
damper lift. Although this part of
the grand key is not very massive, it
adds significantly to inertia because
it is relatively far from the balance
pin.

There are other differences bet-
ween the grand and vertical actions,
such as the differences in length of
the playing ends of the keys. Grands
generally have more length in the
playing end of the key, and this pro-
vides more uniform leverage and
key dip between play at the front as
opposed to the back of the keytop.
However, the differences of lost
motion, repetition and inertia are
the differences basic to the designs
of these actions as they have been
manufactured over the past century
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and a half.

From a pianist’s point of view, the
loose and insubstantial feel of the
vertical action, along with its uncer-
tain repetition, are ever-present
reminders that the fingers are
manipulating a mechanism with
limitations. The grand action, unen-
cumbered by these limitations, can
often come surprisingly close to the
ideal piano action, which would be
invisible with nothing between the
musical intention and the musical
result. @

Our appreciation to Domenick
Venezia, author of the article “A
Simple Formula,” in the June 1984
Journal, for his support in the prepa-
ration of this article.

* The specific relationship is F = MA
(Force, Mass, Acceleration.)

**In a rotational situation, force
becomes a twist called torque (T), accel-
eration remains (A) and mass becomes
the Moment of Inertia (I), which ideally
would be the mass of each atom times
the square of its distance from the cen-
ter of rotation. The specific relationship
is T=1A.

Langer 80 Action
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EMC And Soundboards

But for a flaw, the workman-
ship on the rebuilt Steinway was
perfect. A satin-rub finish compli-
mented the less obvious or
glamorous aspects of the job: new
pinblock, bridge caps, key bush-
ings, the works. What spoiled it
was a failed soundboard shim
which exposed an ugly crack. How
many have you seen? How about a
keyboard painstakingly weighed
off during January which feels a
little clunky in July? Sooner or
later, every observant piano tech-
nician learns first-hand that
quality work, as to both accuracy
and reliability, depends upon
understanding and controlling
ambient conditions and materials.
Indeed, with a change in the
weather, good work can turn bad.
This series has often made refer-
ence to the equilibrium moisture
content (EMC) of wood. Careful
woodworkers are ever-conscious
that moisture in wood is a fact of
shop-life and, since piano rebuild-
ing necessitates handling wood,
the subject of EMC attracts the
interest of piano technicians. But
the subject is very large and the
amassed data is often recorded in
unreadable and obscure papers,
making a real chore of rightly
dividing the useful stuff from the
academic. This article, then, is

Nick Gravagne
New Mexico Chapter

about EMC as related to certain
piano shop work and not, for
instance, to the problems associ-
ated with industrial storage of
thousands of board feet of mahog-
any

Let’s take a brief look at wood
and water. Wood, unlike metal or
plastic, has a kind of skeleton
called cellulose. The cells in this
cellulose are tubular and their
arrangement is much like a bundle
of drinking straws tied together. In
a tree, these tubes are filled with
water (sap) and the cell walls
themselves are swollen. The water
in the cellular tubes is called free
water and that in the cell walls is
called bound water. When wood
loses moisture, it is the free water
which exits first and then, when all
of it is gone, the cell walls begin to
shrivel as the bound water leaves.
Wood shrinks and swells only as
the bound water content changes,
that is, according to the moisture
in the cell walls.

As might be surmised, the term
EMC indicates that the moisture
content of wood must, under cer-
tain circumstances, equalize, or
attain a place of equilibrium with
local atmospheric conditions.
These atmospheric conditions are
the temperature and the relative
humidity (RH). Although the

interaction of temperature, humid-
ity and EMC is subtle and
complicated, the basic fact is that
higher temperatures and lower RH
mean lower EMC values. Simply,
the moisture content of the wood
adjusts to the controlling influence
of temperature and RH. And when
the wood is neither taking on mois-
ture (adsorbing) or losing misture
(desorbing), it is said to be at rest,
or in equilibrium with its environ-
ment, be that environment natural
or artificially created. EMC values
are expressed as percentages, a
ratio actually of the weight of
water in a given piece of wood to
the weight of that same piece of
wood when completely dry. The
range of percentages, then, is
broad. For our purposes, however
(and for most indoor woodworking
applications), EMC percentages for
the work at hand are in the four to
12 percent range, with four percent
being extremely low and reserved
for soundboard making.

Ideally, a piece of wood should be
processed with its end-use in mind.
A wooden rocker destined for a
toasty life near the family wood-
stove is doomed at the drawing
board unless constructed of very
dry wood. If the rocker is moved to
the front porch for the summer, it
will probably swell enough to
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crush the wood fibers of internal
joints. When moved back indoors
to cozy October nights at the dry
woodstove, the rocker will creak
and groan with loose joints. And
the maker of the rocker may be
wrongly charged with a bungled
job. If we change our rocker to a
piano and our woodworker to a
piano technician, we draw an all-
too-familiar analogy — which
brings us back to the failed shim-
ming job at the beginning of this
article. What could have prevented
the failure? How dry was the
soundboard when the crack was
shimmed? How dry should it have
been? What are the owner’s
responsibilities?

Let’s consider soundboard shim-
ming relative to EMC. The job
should not begin by reaching for
the shimming chisels and a hun-
dred assorted shims. It begins with
two simple questions: What is the
EMC in this soundboard? and what
is the worst-case (but normal)
EMC this board is likely to experi-
ence in its future home? As with
our wooden rocker, the anticipated
ambient conditions need to be

taken into account. The first ques-
tion is answered by measuring or
estimating the EMC. Moisture
meters are obviously useful but, as
will be seen, not necessary.
Electronic moisture meters work
on the principle that water con-
ducts electricity. The more
moisture contained in a piece of
wood, the more electricity it will
conduct. The meter is designed to
convert this current into a
mechanical or digital readout as
an EMC percentage. Using a meter
on a soundboard necessitates mak-
ing pinholes (or larger 1/8-inch
holes) in the board into which
probes are inserted. Current flows
through the wood and between the
probes or pins, completing the cir-
cuit through the meter. Follow
manufacturer’s instructions.
(Note: if your meter requires dril-
ling 1/8-inch probe holes, drill
them at a place on the soundboard
where they will be under the plate.
Also, drill them through the board
into a rib so as to correctly seat the
probes. Failure to do this means
both erroneous readings and a split
soundboard underside when the
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probes are tapped in). But what
EMC values are we looking for?

As explained previously, tem-
perature and humidity control the
moisture content of wood. Table 1
shows EMC values for spruce at
temperatures of 70 degrees F, 85
degrees, and 100 degrees. This
valuable data was obtained from
the excellent book Understanding
Wood by R. Bruce Hoadley!. Years
of experimenting with many wood
specimens and species has wrung
out this information for us. I refer
to table 1 constantly2. Notice that
when wood is at rest indoors at 70
degrees and 42 percent RH (ideal
piano weather), its EMC is 7.5 per-
cent. In July the spruce might find
itself at 85 degrees and 65 percent
RH, yielding an EMC of 11.5 per-
cent. In January, however, the
EMC could be as low as five per-
cent, where the indoor dry air is 70
degrees and the RH is 25 percent.
It is clear from the table that a
soundboard’s EMC can be esti-
mated after having checked the
temperature gauge and hygrome-
ter in the shop (you do have them,
right?). For example, if the winter
shop conditions are more or less
stable at 68 degrees and the RH is
35 percent, the moisture content of
the soundboard will be close to
seven percent.

Too easy? Well, yes. There are
some biasing factors to consider,
such as acclimation. The piano
should be in the shop for several
days before estimating EMC. Also
varnish and lacquer will skew the
estimation since these substances
not only inhibit water molecules
from entering wood, but block
their exit as well. For these rea-
sons, I don’t start seriously
referring to Table 1 until the board
is scraped and has had several
days of natural adjustment. But
how dry should a soundboard be
before shimming?

When working with old boards
and EMC the general objective is
this; before shimming or finishing,
dry the board down to the lowest
reasonable EMC that it is likely to
have during its driest season. This
could be any season depending on
the area of the country. Typically,
though, dry indoor winter heat
accompanied by low RH brutalizes
healthy pianos. An atypical, but
possible January indoor tempera-
ture for some who like it hot is 85



degrees under which the RH could
plummet to 35 percent or lower.
Table 1 tells us that, given enough
time (a few days, a week —
nobody knows for sure), the EMC
will settle at six percent. Now it is
quite clear that if the board was
shimmed when the EMC was, say,
11 percent, a drop to six percent
means serious shrinkage across
the grain and, barring a miracle, a
soundboard which will self-
destruct on cue. but not everyone
enjoys frying at 85 degrees in Jan-
uary, preferring a saner
temperature of 70 degrees. Still,
the RH, for one reason or another,
may hover at 30 percent — also a
six percent EMC. If the objective at
the time of soundboard repair is to
protect against these conditions,
then the board needs to be dried
out to at least six percent with 5.5
percent being safer yet.

There seem to be any number of
soundboard-cooking techniques in
practice, ranging from placing the
piano over a heat register to plac-
ing the entire case inside a hot-
box. What has worked well for
many is a simple space or area
heater. Small, inexpensive and
handy, these little dynamos pack a
hot punch, and fast. Electric
heaters come in all sizes, offering
various features: fan-forced; auto-
matic thermostat; overheat
protection; tip-over safety switch,
and so forth. Mine has a wattage
selector switch for either 1300 or
1500 watts, but smaller wattage
units will work. Whatever the size,

Figure 1

PIANO

—
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fan-forced hot air circulating under
the soundboard really gets the job
done. For convenience, an auto-
matic thermostat is nice.

Place the heater more or less per
the illustration at Figure 1. Lean a
baffle board or plate on the back of
the keybed to deflect the heat
upward and away from the keybed.
Drape blankets or moving pads
over the top of the soundboard and
down the sides of the case almost to
the floor. The air volume thus con-
fined is very small and the heater
will begin baking the board within
an hour or so, at which time the
board will be warm to the touch.
(Use common sense as to fire haz-
ards. For example, don’t dangle the
drapes in the heater elements).

Since the heat is required to
lower the EMC in the soundboard,
it is necessary to gauge the pro-
gress. Place a thermometer and a
hygrometer in the heated area
under the piano. Place the sound-

board shims under there as well.
Table 1 indicates that wood living
in 85 degrees and 30 percent RH
will settle down to a 5.5 percent
EMC. So turn the heat on and peri-
odically check the gauges. When
the heat is up to 85 or 90 degrees
turn the heat-control knob down
until the fan stops and the heating
elements turn off. Automatic units
will turn on again when the tem-
perature drops. The hygrometer
(which will be in a state of shock)
may still have a too-high reading,
but will eventually fall to 30 per-
cent or even lower. Stay in the
shop and keep an eye on things.
The necessary time factor defies
estimation; but my last two shim-
ming jobs required three to six
hours of heat before I was satisfied.
Besides the gauges, there are help-
ful indicators of board dryness and
heat. An obvious one is the condi-
tion of the existing cracks. They
will lengthen (don’t forget to mark

EXPAND PROFIT POTENTIAL...

TURN TUNING WORK INTO MORE BUSINESS...

inishin
N

December 1988 Piano Technicians Journal/33



Table 1: EMC Relative To Temperature And Humidity For White Spruce.

(Values are close approximations)

RH% 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
EMC%

@70 1 25 35 45 53 6 68 75 83 9 10 11 12 13 14 155 175 20 24 30
@85> .05 2 3 4 48 55 63 7 78 85 95 105 115 125 135 15 17 19.5 23.5 295
@100 0 15 25 35 43 b 58 65 73 8 9 10 11 12 13 145 165 19 23 29

the pre-dried length). Thin cracks
will widen. Also, it is the nature of
heat that all items heated in a
common place eventually attain
the same temperature. This means
that the confined air, the sound-
board, the rim, the shims, the
gauge cases and nosebolts will set-
tle at 85 degrees, although at
different time rates. For this rea-
son, I leave in a nosebolt as steel
heats faster than wood. A touch of
the hand, then, can quickly tell
when the soundboard is as warm
as the nosebolt. Still, I have found
that the cracks have lengthened
before the nosebolt and board felt
equally warm. Be flexible.

Generally, when the tempera-
ture is 85 to 90 degrees, the RH is
about 30 percent, the board and
nosebolt feel warm and the cracks
have changed — you're there. As
a precaution during shimming,
consider leaving the automatic
heater in place and the draped
skirting in place, peeling back only
enough to expose a convenient
workspace on top of the sound-
board. Don’t rush the shims.
There’s plenty of time.

Wrap up procedures depend on
whether the shims were glued dur-
ing midday or just before the end of
the workday. If midday, leave
everything as described above with
the exception that the heater
doesn’t need to cycle at 85 degrees
as 75 to 80 degrees will work as a
“wrap-up” temperature. Since it is
a bad idea to run a space heater in
such a small space unattended,
end-of-the-day shimming can best
be held in a gently heated, over-
night “holding pattern” with a
couple of Dampp-Chaser bars. If
the job was not completed at day’s
end, activate the heater before
continuing.

Although this article is not
about shimming techniques, 1
would add the following opinions.
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Cracks which go all the way
through the soundboard should be
filled all the way through. And
cracks which don’t go all the way
through should not be chiseled
through. I find this practice more
destructive than precautionary.
Where possible, leave good sound-
board wood intact. Liquid hide
glue is too wet and slow-drying for
shims and might leave moisture in
the crack vicinity even after the
rest of the board has adjusted to
ambient conditions. But if you're
stuck on liquid hide glue, keep
heat under the board for 12 hours
after shimming.

Piano owners are responsible for
caring of their pianos. Rebuilders,
although charged with taking rea-
sonable precautions, are not
responsible for damage or deterio-
rating performance caused by in-
home, extreme ambient conditions.
Advise owners that pianos are hap-
piest in the same climate that most
people prefer — 70 degrees F. and
42 percent RH. To expand on this,
consider the wry comment of the
tuner who, after being forced to
tune in a houseful of noisy kids,
was later called with a complaint.
“Wake up the kids and it’ll sound
great,” he said. Cynical — but
perhaps true. When possible,
pianos should be strung, tuned,
regulated, weighed-off, voiced, etc.
at optimum ambient conditions.
Later, if these conditions stray, so
will the piano’s performance. But
at least the departure is away from
a standard. Think of it as an
“ambient tuning fork.”

Lastly, I don’t believe in the
“fail-safe” mentality of rebuilding.
This practice suggest drying down
to three percent EMC a perfectly
good, uncracked soundboard until
it does crack — that’ll fix it! The
rationalization is that the board
would have cracked anyway later
on. Not necessarily. Dry an

uncracked board down to 5.5 or six
percent per Table 1. If it cracks,
fine — better now than Christmas
Eve. If it doesn’t crack, consider it
a safe soundboard and whistle a
happy tune. To excessively dry a
soundboard is to be guilty of the
very crime we so strenuously want
our customers to avoid.

The 100-degree data and relative
EMC in Table 1 is for soundboard
makers (although they probably
don’t need it). Notice that an aver-
age 100-degree temperature with
30 percent RH yields a five percent
EMC and a 25 percent RH yields a
four percent EMC. This is the
range for drying the spruce panel
prior to crowning. Again, the nec-
essary heating time cannot be
simply stated since the initial
EMC of the panel is a controlling
factor.

Temperature and humidity
gauges react quickly to large
changes. Wood, however, does not.
It lags and has to play catch-up. If
it seems as though a simple, low-
tech gauge could be devised which
would react simultaneously to
these conditions, take heart. There
is. See it next month.

My final thought is philosophi-
cal. Whether replacing a pinblock
or tuning a piano or repairing a
soundboard, there should be,
beyond the nuts and bolts of it, an
idea. We should do these things as
if our reputations depended on
doing them right since, when we
come right down to it, they do.®

1 “Understanding Wood”; R. Bruce
Hoadley; 1980, by Taunton Press, Inc.;
page 69. In the book the author treats
the Table 1 data in graph form.

21 have checked many wood speci-
mens (mostly spruce) at various
temperatures and RH. Although not
exact, moisture meter readings compare
favorably.




ECONOMIC

AFFAIRS

Understanding The Economics

A s piano technicians, or more
appropriately small-business
owners, we are continually assess-
ing how we fit into the
marketplace. First, we look at our
relationship to our community in
respect to demand for our work,
and the price the immediate mar-
ket will bear for our services. We
then broaden our scope and look to
our state and county which brings
in tax considerations, the overall
statewide employment picture, and
future growth. Next, we observe
the Federal government and hear
phrases such as “budget deficit,”
“GNP,” “money supply,” “unem-
ployment,” “inflation,” and
“consumer price index,” and
wonder if hidden in all this lingo
there is anything at all pertinent
to our businesses. As each year
passes we are hearing more and

Janet Leary
Economic Affairs Committee

more about “a global economy.” It’s
hard to relate to a global format.
Besides, is it really necessary to
have an understanding of what is
happening on the other side of the
world when we’re not planning to
move our business there?

As we move into the 1990s and
beyond, knowledge will be the
driving force in our economy and
the new source of powerl. Knowl-
edge is a state of knowing based on
facts or information. It is actually
taking information and making
best use of it through good judg-
ment, not simply amassing data.
As small business owners, we wear
many hats. We must be aware of
all facets of the business environ-
ment in which we work, tempered
by the time it takes to obtain that
information relative to the finan-
cial gain from that new knowledge.

Of Your Marketplace

Since no one can set a price on
what each specific bit of informa-
tion will reward us with
monetarily in the future, we're
stuck with looking for the easiest
way to get the most information
with the least amount of effort.
There is too much to learn in our
lifetimes and not enough time to
learn it all.

I feel it is important to have a
general understanding of eco-
nomics. Everyone has a time
constraint when it comes to getting
information. I feel safe in saying
that reading this article will give
you the most information possible
in an easy-to-understand format,
which will get you on the road to a
basic understanding of the topic of
economics relative to your small
business.

The fundamental question eco-

December 1988 Piano Technicians Journal/3%



nomics answers is how to allocate
scarce economic resources among
unlimited wants. Basic to an
understanding of economics is
“price theory.” Price theory studies
individuals and firms, observes
how they operate turning
resources into goods, what goods
get produced and who gets those
goods.

Resources being allocated will be
called “supply.” The piano tuner is
supplying the market with
tunings. The unlimited wants will
be called “demand.” How much
demand there is for your service
basically dectates how many
tunings you will be providing to
the marketplace.

There is one price that will clear
the market — where quantity
supplied equals quantity
demanded, this is the equilibrium
point (see Graph C). At a price
above that, where quantity
demanded is less than quantity
supplied, is a surplus or unemploy-
ment. At a price below
equilibrium, where quantity sup-
plied is less than quantity
demanded, is a shortage or infla-
tionary condition.

We can easily relate this to our
own businesses. Since piano ser-
vice is not a necessity to the
majority of our clients, we are
doing well when the economy in
our area is doing well. When the
economy is strong, demand
increases for our work. If demand
for our work increases to the point
where we reach our capacity, eco-
nomic theory says we have two
choices — first, to increase the
quantity which is the supply of
tunings we produce, or second, to
increase our prices, which will
decrease some of the demand. You
as a supplier of piano service are
willing to do only so much work,
but for a higher price you may be
convinced to work more hours per
week. It’s a basic economic princi-
ple that prices increase as we come
closer to capacity. This lessens
demand and is the basis for
inflation. ‘

When the overall economy is at
its capacity with low unemploy-
ment figures, either the economy
works smarter to increase produc-
tion, or prices rise. This cycle goes
full circle in the long run. Wher-
ever there is high demand and
short supply there are new
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entrants into the marketplace.
Competition eventually lowers
price which increases demand. As
demand increases, the suppliers
start reaching their capacity and
low unemployment results, price
increases (which is inflation), and
the cycle starts all over again. As
you can see from this discussion,
there is a continual balancing act
between unemployment and
inflation.

The above-mentioned principles
are not just diffuse theory, they are
in practice on a grand scale in our
economy. You also can make use of
them in your business on a smaller
scale. Of particular interest is the
“working smarter” principle. The
U.S. industrial manufacturing sec-
tor, or the “rust belt,” had real
problems in the early 1980s. A
change had to be made. New plant
investment is being targeted
toward modernization rather than
expansion, resulting in a leaner,
more competitive manufacturing
sector. Nationally, manufacturing
output in 1987 rose by 5.7 percent
over 1986. Productivity in the
manufacturing sector has been ris-
ing at a 3.5 percent rate each year
since 1980 — twice the rate of
growth in the total business
sector2.

What does this mean for you the
technician? It means if you use the
technical information found in this
Journal and at conventions, with
special emphasis on systems to
increase efficiency you, too, can
modernize and be a more produc-
tive worker. There are two basic
ways to cut dewn time spent at a

task: better equipment or better
systems. Reevaluate your shop
equipment. Are you just making
do, or do you have what is needed
and the space that is needed to be
efficient? Do you read the Journal
and actually try out the technical
suggestions? There are many tech-
nicians that continually give away
good information. Make use of it.

Back to supply and demand. In
summary, there are four basic eco-
nomic thought processes in the
price model:

1. As supply (quantity) increases,
price decreases.

2. As supply decreases, price
increases.

3. As demand increases, price
increases.

4. As demand decreases, price
decreases.

In the following graphs, “P”
stands for price, “Q” for quantity.
Graph A is a demand curve. It
shows that there is a negative rela-
tionship between price and
quantity. Graphs A, B and C show
“interest rate” on the P axis and
“stock of money” on the Q axis.
This gives you an example to
relate to. Think of the changes in
demand in reference to changes in
the interest rate and changes in
the amount of money available to
be lent to consumers. Reread the
last two above-mentioned eco-
nomic thought processes dealing
with demand, and relate them to
Graph A. Also, think of your own
business and the demand for your
service related to price and
quantity.

P

Graph A
D

Interest Rate

Stock of Money




Graph B is a supply curve. It
shows that there is a positive rela-
tionship between price and
quantity. Re-read the first two
above-mentioned thought pro-
cesses and relate them to Graph B.

Graph C combines the supply
and demand curves. The point of
intersection is equilibrium, which
is where quantity supplied equals
quantity demanded. In the real
world, this never exists. We are
always in a position of movement.
These theories also assume that all
the external influences in the
world remain the same. This is
highly impossible, since continu-
ally things such as changing
demographics, changing tastes,
changes in the number of sup-
pliers, technology, etc. impact on
the model. So you see, the basis for
much economic thought is
shrouded by uncertainties. No
wonder there’s so much disagree-
ment among economists3.

Macroeconomics takes our dis-
cussion of “price theory” and
relates it to the aggregate economy
or the big picture, which is the
average of all markets. Three
objectives of macroeconomics are:

1. Achievement of full
employment

2. Price stability

3. Economic growth (GNP)

Macroeconomic. policymakers
study the business cycle, which
represents the ups and downs of
economic activity, and try to deter-
mine what’s wrong with it to help
correct fluctuations. One business
cycle includes one expansion and
one recession, so it’s peak-to-peak
or trough-to-trough. Ideally, policy
objectives are to shorten recessions
and lengthen expansions.

A business cycle is measured in
real GNP over time. What is GNP?
GNP, or Gross National Product,
measures the total output of the
economy. It’s the total market
value of all goods and services pro-
duced in our economy measured in
dollar terms. In recent years, the
Commerce Department has esti-
mated real GNP trend growth rate
at nearly 2.5 percent. Trend
growth is what “the powers that
be” feel GNP should be. The differ-
ence between trend GNP and
actual “real” GNP is called the
GNP gap. At this point in time, we
have a positive gap since real GNP
rose from 1985 through 1987 at
about a 3.5 percent average annual
rate. For the first half of 1988, real
GNP slowed to about a 3.3 percent
annual rate. A recession begins
after two consecutive quarters of

real GNP decline. “Real” GNP is
inflation-adjusted, which means
we are holding prices constant to
actually see the increase or
decrease in production. Whenever
you see the word “real” before any
economic jargon, it means infla-
tion-adjusted.

At this point in time, we are in
the longest expansion in history,
and there seems to be no letting up
in the near future. The present
expansion started at the end of the
last recession in November 1982.
By the time you read this article
we will be in our sixth year of this
expansion.

The following are some histori-
cal statistics that may be of
interest to you:

Number of business cycles,
1845-1945: 22,

Number of business cycles,
1945-1982: 8.

Average length of recessions,
1845-1945: 20.6 months.

Average length of recessions,
1945-1982: 10.7 months.

Average length of expansion,
1845-1945: 28.9 months.

Average length of expansion,
1945-1982: 44.6 months.

As you can see, over time, we
have lengthened our expansions
and shortened our recessions.

Graph B
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At the end of every month, infor-

mation is compiled and announced o
by government agencies that gives
us information to help predict how CHART #1 Previous Revised
the economy is doing. One such Expenditure category Average Reative Average Relative
composite index is called “the expenditure | Importance | expenditure | Importance
din i i .”
Lea '8 E_conomlc Indicators . AU HOMS - s venoemmanmaneacsananans $22,065.00 100.000 $19,36265 100.000
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changes in sensitive materials Residential rent <« -« --=«-<sssssnesss 1367.59 6.198 1099.66 5679
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Week, etc. This composite indicator Medical carg, fotal ~«---evecenaceeaanan 1.383.25 6.269 928.58 4796
1 d f Entertainment, fotal - =< =<« vevcovomccaan 931.58 4222 845.02 4.380
normally turns down before a Other goods and Services - -« - ===~ =sscu-- 1,173.64 5319 992.85 5.128

recession and turns up before an
expansion starts.

Many economists feel that the
leading indicators are not accurate
enough, so other indicators are
also looked at, such as the coinci-
dent indicator and the lagging
indicator. The coincident indicator
tracks employees on non-farm pay-
rolls, manufacturing and trade
sales, personal income less transfer
payments, and industrial produc-
tion. This indicator moves at the
same time as the general economy.
The lagging indicator tracks busi-
ness costs, and moves behind the
general economy, and will fall dur-
ing the middle of a recession. By
putting the lagging and coincident
indicators together to create a
ratio, you get a better forecast than
just using the leading indicators.

Why are we so concerned with

will be in the future in order to
plan. If I see the prospect of a
recession, I am certainly not going
to incur any substantial debt, nei-
ther am I going to plan any major
business expansion, since a reces-
sion slows growth and piano
service is not exactly a necessity
for the majority of our clients.
Also, I think it would make good
sense to remind customers that
their piano is due for service even
during expansions when your
phone is ringing off the hook.
Training your customers to expect
your call and be regular about ser-
vice makes it much easier when a
recession hits.

At this time, I must mention
that there is always a dispute

are many, skew the results, which
is a continual problem in eco-
nomics. If nothing else, I want you
to be sure to understand that eco-
nomics is not an exacting science.

Statistics can be in error, or be
interpreted in varying ways. As
the eminent economist John Ken-
neth Galbraith once said in
response to a question about eco-
nomic conditions in the early
1970s, “I think we can pretty well
count on almost anything happen-
ing.” All we can do as piano
technicians is watch the trends as
the economists do, become more
knowledgeable and use common
sense.

Another term we hear much in
the news is “CPI.” CPI, or Con-

tracking the beginning of a reces-
sion? Bringing this back to our
piano business, I personally like to

about the accuracy of information-
gathering and the interpretation of
that information. Any inac-

sumer Price Index, is a measure of
the average price change paid by
urban consumers for a fixed market

basket of goods and services. The
percentage change of the CPI is the
rate of inflation. Being that the
market basket of goods is fixed,
however, there is no allowance for
substitution of goods or services
over time except when it is
updated. Historically, the Bureau
of Labor Statistics updates the CPI
market basket about every 10
years.

know what the economic picture curacies, of which I am sure there

-/ COMPLETE GRAND MUSIC DESKS \.
REPRODUCTIONS OF PERIOD STEINWAYS, KNABES,
OLDER MODEL YAMAHAS
Built to your specifications

Beginning January, 1987, the
CPI began using a basket of goods
and services which is based on
1982-84 buying patterns, replacing
the 1978 weights derived from
1972-73 data. The market basket is
composed of the following expendi-
ture groups weighted as Chart 1
indicates®.

Send for free catalog
FLEISHER PIANO CABINETRY

\P.O. Box 618 Santa Monica, California 90406 (213) 399-1227 /
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In the revised basket of goods,
services rose to 52 percent of the
index from about 46 percent.
Meanwhile, housing accounts for
nearly 43 percent of the index in
comparison with 38 percent previ-
ously. Energy costs, from gasoline
to electricity, increased from 7.7
percent to 10 percent. Food
declined from about 19 percent to
about 16 percent. Medical costs
remained the same, however, not
reflecting cuts in benefits, and the
passing on of many costs to

employees

Besides a change in the composi-
tion of the market basket of goods
and services, the CPI has a new
base. Originally, the CPI1 had a
base of 100 in 1967. By the end of
1986, the price level rose to 328.4
annualized for all items.

Problem

What if you paid $18 in 1967 for
a fine pair of shoes. How could you
figure out what an appropriate
price for that same quality of shoes

Annual data: Consumer Price Index all Items and major groups
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would be in 1988, considering infla-
tion over time?

Solution

Chart 2 shows the CPI index for
all items in 1986 at 328.4 (base 100

= 1967). Chart 3 shows the CPI
index for all items at 113.6 in 1987
(base 100 = 1982-84). First of all
328.4 in 1986 means that prices
have more than tripled between
1967 and 1986. The price of our
shoes in 1986, if they were to keep
up with inflation, would be $18 x
328.4 percent, or $59.11.

When the new market basket of
goods was created, based on the
1982-84 prices trends, the base was
reset at 100 for 1982-84. Look at
Chart 3. You will see at the top of
the 1986 column and index of
109.6. The index for 1987 is 113.6.
The difference between those two
years shows a percentage change
of 3.6%. $59.11 which was our price
through 1986, plus 3.6 percent
equals $61.24.

Since the CPI statistics are not
yet complete for all of 1988, we will
have to estimate. First of all, infla-
tion is likely to be greater this year
than for any year since 1982. The
degree of price change for con-
sumer goods has accelerated to
nearly five percent this year. Since
we will experience price pressures
brought on by the drought, and
producer prices are increasing, I
say we stick with a five percent
inflation rate for 1988. Adding this
to our scenario: $61.24 + 5 percent
= $64.30. So you now have the
tools to figure out how prices
change over time.

There are two major policies
affecting the economy: fiscal policy
and monetary policy. Fiscal policy
is controlled by Congress, it
involves government spending,
taxation and transfer payment (i.e.
Social Security payments). Mone-
tary policy is controlled by the
Federal Reserve. The Fed’s tools to
affect monetary policy are the
reserve requirement, the discount
rate (interest rate the Fed charges
depository institutions), and open
market operations (the buying and
selling of government securities).

The Federal Reserve is in busi-
ness to provide a sound monetary
climate, an environment for banks
to operate, and provide us with
currency. The Fed is quasi-public
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PRATT-WIN

( formerly Pratt Read )

TECHNICAL SERVICE

Your source of replacement
parts, Pratt-Win Corporation
manufactures piano and
organ keys, grand and

upright piano actions,
shanks, and dampers. For
replacement parts, contact:

Technical Services Department
Pratt-Win Corporation
9 Zane Grey Boulevard
El Paso, Texas 79906
915/858-0919
(Juarez, Mexico)

(LB

and quasi-private, meaning it is
privately owned and publicly con-
trolled. It is owned by the Federal
Reserve banks in the system.

Within the framework of “sound
monetary climate” the Fed is
charged with maintaining a stable
price level, which means control-
ling inflation. The catch is to
maintain a stable price level con-
sistent with economic growth,
which means an increasing GNP
and a stable and rather low infla-
tion rate. How does the Fed do
this? One way is to supply enough
credit to allow the economy to
grow, but not too much, so that
people begin to inflate prices. This
is the balancing act the Fed plays
by increasing or decreasing the
discount rate charged to member
banks. This past year, the Fed has
been gradually boosting interest
rates in the attempt to slow down
what appeared to be an accelerat-
ing rate of growth in the U.S.
economy, and a resulting accelera-
tion in inflation. By doing this, the
Fed is telling us that it thinks the
economy is strong, which bodes
well for a continued expansion in
1989. It also means that the Fed is
concerned that the economy may
be overheating.

business practice and promotion.

Piano Technology

Qur two year Piano Technology program will give you the knowl-
edge and skills necessary for a rewarding career as a professional
piano technician, whether or not you play the piano.

Your First Year comprises tuning, regulatlon repairs, and
maintenance on grands, uprights and spinets. There’s also
the general study of acoustics, history of the piano, ;

Your Second Year advances you to comprehen-
sive piano rebuilding, including case refinish-
ing, sound board repairs, bridge, wrestplank,
action replacement and scaling. Advanced
tuning, regulating and voicing make it com-
plete.

Instructors: David C. Betts, R.T.T.,
Christine Lovgren, R.T.T., John. E
Stebbins, R.T.T.

Financial aid. Accredited Member NATTS.
For cartalog, write or call (617) 227-0155.

NORTH-BENNET-STREET-SCHQDL

39x North Bennet Street « Boston, Massachusetts 02113
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At this point in time, the GNP
report indicates that the economy
is growing at about a 3.3 percent
annual rate, which indicates that
the economy is healthy. In terms of
inflation, the CPI report indicates
that consumer prices are growing
at close to a five percent rate, indi-
cating that inflation is somewhat
in control but at its highest point
since 1982. Since the economy is
strong we can expect to see higher
consumer prices (inflation), and
more belt-tightening by the Fed to
counteract inflation in the form of
discount rate increases. There is a
lag between any monetary policy
implementation and the actual
result seen in the marketplace.
The lag ranges from six months to
roughly 1.5 years. The Fed will be
watching inflation and continually
adjusting its policy dependent on
the outcome of previous discount
rate increases.

Much material was covered in
this article. Also, much was left
out. If you have never delved into
economics, it’s a “bear” just to get
past the jargon. If you are continu-
ally caught up in the jargon, you'll
never get to the principles. The
purpose of this article was to famil-
iarize you with some economic
terminology and principles, and
relate the basic principles to your
business. I hope this information
will be of some use to you.®

Footnotes

"Money Dynamics for the 1990s,” Venita
Van Caspel, Simon & Schuster, Inc. Copy-
right 1988.

2"Economic Policy Issues for 1988 and
Beyond,” W. Lee Hoskins, president of the
Federal Reserve Bank of Cleveland, Nov. 15,
1987, Economic Commentary, published by
the Federal Reserve Bank of Cleveland.

#”Study Guide For Baumol & Blinders
Economics, Principles and Policy,” Craig
Swan, Harcourt Brace Jovanovich, Pub.,
Copyright 1982.

+"Revision of the Consumer Price Index,”
C. Mason and C. Butler, Monthly Labor
Review, Jan. 1987, Vol. 110, No. L.

5 Monthly Labor Review,” Nov. 1987 and
June 1988. Current labor statistics.

El[(rklfy FUAYE B PIANO
CUME OROGANS
YOU CAN QUICKLY END TIRESOME FOOT-PUMPING
With a Compact Low-Cost Lee Silent Suction Unit
EASY TO INSTALL [1000'S IN USE

FULLY GUARANTEED ~ ¢ 5%

wiite te
Lee Music Mfg. Cc.
Rt. 1 Box 60D
Culver, OR 97734




New Members During October 1988

I REGION 1 I
New York City — 101

Cameron D. McIntosh

PO Box 250

Hurleyville, NY 12747

Syracuse, NY — 131

Frederick G. Scoles

168 W. 7th St.

Oswego, NY 13126

BN REGION 2 I

Central N. Carolina — 274

Melanie Q. McAmis

PO Box 176

Jamestown, NC 27282

Pamlico, NC — 278

Nathan W. Weeks

315 W. 11th St.

Scotland Neck, NC 27874

Charlotte, NC — 282

Rodney C. Pritchett

7100 Magdalena Court

Charlotte, NC 28226

Western N. Carolina — 296

Hal E. Graham

8861 Greenville Highway

Spartanburg, SC 29301

Northwest Florida — 322

Ronald A. Gearman

2215 N.W. 9th Place

Gainesville, FL 32605

Birmingham, AL — 352

Warren Freeman

Route 1, Box 116B

Delta, AL 36258

Ward P. Welty

305 5th Place, NE

Arab, AL 35016

Knoxville, TN — 379

Marshall S. Ham

Rt. 1, Box 270
Englewood, TN 37329

IR REGION 3 I
N. Cent. Louisiana — 713
John A. Goode
PO Box 34

Westlake, LA 70669
Austin, TX — 787

Everett O. Clare
2502 Princeton Drive
Austin, TX 78741

Northwest Texas — 791

Al Hardin
3404 89th Street
Lubbock, TX 79423

BN REGION 3N
Lansing, MI 489

Mary E. Halbeisen
6118 West Knoll, #319
Grand Blanc, MI 48439

EEER REGION 5 I
Twin Cities, MN — 553

Leon S. Bowman
2801 Greenwald Island
Cedar, MN 55011

Denver, CO — 801

William C. Fogle
5861 Taft Street
Arvada, CO 80004

BN REGION ¢ I
Los Angeles, CA — 901

Tom C. Mancillas
6141 Afton Place, $214
Hollywood, CA 90028

Wang Yang
7014 Rosemead Blvd.
Pico Rivera, CA 90660

San Diego, CA — 921

Erik P. Lingren

6151 Rancho Mission Rd.
#202

San Diego, CA 92108

San Francisco, CA — 941

Vince J. Chambers
125 Dolores St.
San Francisco, CA 94103

Eastern Washington — 992

Gary A. Orto
1008 Hastings
Coeur D’Alene, ID 83814

Reclassifications During October

I REGION 1 I
Rhode Island — 029

David Flanders

1144 B Curtis Corner Road
Wakefield, RI 02879

Long Island Suffolk, NY —
117

Gerard C. Gravina Jr.

221 Cadman Ave.

Babylon, NY 11702

I REGION 3
El Paso, TX — 799

Guy Wm. Nichols

Star Route, Box 27
Mesilla Park, NM 88047

N rEGION 4
Lansing, MI — 489

Mary E. Halbeisen
6118 West Knoll, #319
Grand Blanc, MI 48439

EE REGION s
Boulder, CO — 803

Keith B. Delamarter
730 S. 43rd St.
Boulder, CO 80303

William A. Magnusson
2201 14th Avenue, 1-301
Longmont, CO 80501

EEE REGION ¢ I

Sacramento Valley, CA

Arend E. Wheeler
4130 Mountain View Lane
Vacaville, CA 95688

Membership Status

1988 1987
Total Membership 3646 3568
Registered Tuner-Technicians 2487 2540
Northeast Members 834 770
Northeast RTTs 547 552
Southeast Members 585 550
Southeast RTTs 388 385
South Central Members 322 308
South Central RTTs 220 230
Central East Members 619 606
Central East RTTs 415 418
Central West Members 408 417
Central West RTTs 304 311
Western Members 878 869
Western RTTs 613 644
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Calendar Of Coming Events

Date Event

January 6 & 7, 1989 Arizona State Seminar
Ramada Inn, Phoenix
Gary Miles; 3722 W. Port Royale Ln., Phoenix, AZ 85023; (602 942-2588

Jan. 14, 1989 Achievment 123 Business Symposium
Airport Quality Inn, Philadelphia
Gretchen Kinsey; 1317 MacDade Blvd., Woodlyn, PA 19094 (215)833-1657

February 17, 18 & 19, 1989 California State Conference
Centre Plaza Holiday Inn
William Barrett; 1151 S. Chestnut, #136; Fresno, CA 93702; (209) 453-1839

March 3-5, 1989 South Central Regional Spring Seminar
Holiday Iinn Holidome, Monroe, LA
Howard Jackson; 2017 Frances Place, Monroe, LA 71201 {318)388-4879

March 17, 1989 RTT Tuning and Technical Examination
Seattle Test Center; University of Washington Campus
Jim Faris; (206)367-6335
Registration deadline: March 3, 1989

March 30-Aprii 2, 1989 Pennyslvania State Convention
Brunswick Hotel, Lancaster, PA
Dick Bittinger; 107 W. Main St., P.O. Box #51; Brownstown, PA 17508; (717} 859-3111

April 7-9, 1989 Central West Regional Seminar
University of Nebraska-Lincoln
Richard West; 1201 Rose, Lincoln, NE 68502 (402}472-2568

April 21-23, 1989 Central East Spring Seminar
Holiday inn North, Indianapolis
Robert Bussell; 224 W. Banta Rd., Indianapolis, IN 46217 (317)782-4320

May 4-7, 1989 New England Reglonal Seminar
Treadway Inn at Cromwvell
Jim Birch; 56 Nashville Road, Bethel, CT 06801 (203)744-4842

May 25-June 4, 1989 PTG Orient Tour
Charlie Huether; 34 Jacklin Court, Clifton, NJ 07012-1018; (201) 473-1341
June 10-13, 1989 IAPBT Conference

Kyoto, Japan
Charlie Huether; 34 Jacklin Court, Clifton, NJ 07012-1018; (201) 473-1341

July 10-14, 1989 32nd Annual Piano Techniclans Guild Convention & Institute
Red Lion Lloyd Center, Portland, OR
Home Office; 9140 Ward Parkway; Kansas City, MO 64114; (816) 444-3500

VIP We take pleasure in introducing our
U.S. distributors:

Steve Pearson Peter F. Collora

Hammers S31BennetAve 8403 Midway Rosd
acn, |)a|[ag
(Variable Impact (213} 4337873 (214) 321-6086

Pattern) Wally Brooks Superior Imports, Itd.

INSTANT

PINOTITE ;

TIGHTENS

LOOSE TUNING PINS

TUNE IMMEDIATEL Y o PERMANENT® NO CALL BACK

i 376 Shore Rd. 2152 W. Washington Blvd.
Easy to voice, oy Lyme, CT 06371 Los Angeles, CA 90018
producing a full tone  (203)434-0287 (213) 735-4595
that stays. Musical  Qur distributors undertake to ship your hammer
bass strings, orders within 24 hours of receiving them. You
individually  couldn't find nicer, more accommodating and
calculated, with @  killful people to work with — and — best of all, they
' sell Isaac hamuners, to give your pianos a musical
powerful fundamental  (ope and to cut your voicing time down to
and lots of bite  reasonable proportions,

[ 3
PO Box 218, Stati
308 ;etty Ant: l;)rlilv':: A;.ls_—aacp 1aNOS

MONEY BACK GUARANTEE

250 mi
91:/.“.' POSTPAID CHECK WITH ORDER ANYWHERE

Free Tachnical Data
54, LUNSFORD ~ALDEN €. vy
J48 WOOOSRIDOE CIRCL

DAYTONA BEACHF

32018 UBA

Willowdale, Ontario,
Canada M2N 5P0
(416) 228-1171
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. The— ]
Auxiliary

Exchange

President’s Message

About this time our Thanksgiv-
ing turkey is just a memory and all
our thoughts are now directed
toward the coming Yuletide. Before
getting caught up in the maelstrom
of shopping for gifts, decorative
plants, firs, holiday pastries, rib-
bons and bows let us take a brief
review of our past year.

Our infant PTGA scholarship
program began to pull itself up to a
stand with the generous gift contri-
butions from our members, many of
whom were encouraged to do so
because of a wee note inserted in
their dues billing by our then trea-
surer, Kathryn Snyder. The year
prior Dorothy Silva’s special contri-
bution and the ‘Christmas in July’
‘86 Bonanza served to really launch
a most worthy project. The results
of these efforts were manifest at St.
Louis when we heard the students
Derison Duarte and Aaron Topfer
perform at our Auxiliary tea. They
were well-deserved awards.

In the early spring, Nita Kadwell
of Washington wrote that her
thoughts about another cookbook
began to take form and she urged
her collegues and their spouses to
send in favorite recipes. The dead-
line of November 1st has passed
and Nita, who has received well

over 200 recipes, expects to edit and
collate them for the printer. We are
sure to have the cookbooks ready
for sale in Portland for the conven-
tion ‘89. This fund-raiser together
with our piano pins and a few sun-
catchers will help to ‘feed the kitty’
for our scholarship fund.

Our subsequent months showed
regular articles in the Auxiliary
Exchange recounting things to do,
see, and classes to experience at our
annual in St. Louis. These articles,
and the efforts of the Guild mem-
bers were definitely on target since
we had a most successful conven-
tion with an attendance of 1,027
people. We can all be proud of our
past year and work to make ‘89 as
busy, as successful, as interesting
as previous years for the Guild and
the Auxiliary. In subsequent issues
there will be details about the pro-
grams to be given in Portland and
informative articles about are great
northwest, its history, industry and
magnificent natural resources.

In behalf of the Officers of the
Board and the members of the
Piano Technicians Guild Auxiliary
we extend to all our friends our hol-
iday greetings and best wishes for a
happy and healthy new year.

Agnes Huether

A MODERN DAY
SACAGAWEA

For the 1988 PTG Convention we
were privileged to enjoy St. Louis,
Missouri-the “Gateway to the West.”
St. Louis was the jumping off point for
the Lewis and Clark Expedition as
well as for the countless pioneers who
surged westward. How fitting then
that the 1989 Convention will take
place near the terminus of the Oregon
Trail in Portland, Oregon.

When Meriweather Lewis and Will-
iam Clark finally reached the Pacific

Ocean it was near the mouth of the
Columbia River. Portland is located
on the banks of the Willamette River,
just south of the Columbia River and
the border of Washington State.

Portland boasts many interesting
sights and highlights. For the history
buffs, the Greater Portland area
abounds in museums. The Oregon
Historical Society houses all manner
of exhibits featuring Northwest
Indians, explorers and Oregon Trail
pioneers.

The Portland Audubon Society
operates an 111 acre sanctuary hous-

ing over 110 species of birds. A short
distance from the Audubon Sanctuary
is Pittock Mansion. The mansion was
built in 1914 by Henry Pittock, foun-
der of the Oregonian, Portland’s major
daily newspaper. The site commands a
sweeping view across both the Will-
iamette and Columbia Rivers and five
snow-capped Cascade Peaks. Tours
are offered to view the house, its won-
derful architecture and furnishings
every afternoon from Wednesday
through Sunday.

The forestry industry has always
been a vital part of Oregon’s economy.
The World Forestry Center has
exhibits that explain its methods and
effects. The Georgia Pacific Historical
Museum, operated by the Georgia
Pacific Timber Company also has dis-
plays of logging equipment and
photographs that show the ways in
which the industry has and continues
to have an impact on the region.

Northwesterners take their recre-
ation time very seriously as evidenced
by the vast array of sporting activities
available around the metropolitan
Portland area. Golf courses abound.
Try Eastmoreland and Public Course
or Colwood National if you would like
to get in a few holes. Green fees aver-
age around $10.00 for 18 holes at the
public courses. Auto, greyhound, har-
ness and Thoroughbred racing tracks
are present; however the season for
horseracing runs October through
April and therefore will not be in ses-
sion in July during the PTG
Convention,

Great fishing is within driving dis-
tance as are white water activities
and the sailing is great. Hood River,
Oregon, which is a short drive up the
Columbia, is the sail boat capitol of
the region if not the United States.

The Red Lion Inn Hotel, location of
the Convention, is located adjacent to
Lloyd Center which is one of the first
and largest shopping malls in the
state. It boasts a year-round ice skat-
ing rink right in the middle of the
mall.

Shopping is great. (No sales tax!)
There are many great restaurants in
and around the Inn as well as easy
access to downtown Portland by way
of the MAX-the silent trains. The
scenery is spectacular so please try to
add the Pacific Northwest to your
agenda for July 1989.

Jennifer Reiter

Your Editor assigned the title.
Sacagawea was an American Indian
of the Shoshone Tribe (1787-1812) who

had been captured by another Indian
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tribe, sold to a Canadian trapper, Tou-
ssaint Charbonneau, whom she later
married, and served as guide to the
Lewis and Clark Expedition (1805).
Jennifer has graciously offered to write
these articles on the Northwest and to
be our arm-chair guide.

“LOVE ME, LOVE MY

PIANO”

All the talk about the upcoming
PTG Convention in Portland takes me
back, back to the last time the Piano
Technicians Guild convened in the
‘City of Roses’ in 1973. I was living in
Seattle and was being courted long-
distance by my dashing new beau, Del
Fandrich, who lived in Portland and
had a piano shop there which I knew
little about. Suddenly, in July, he
seemed distracted by a whirl of activ-
ities that he explained were necessary
for some convention he was involved
in planning, teaching, and attending.
I was a little chagrined. Did it seem
that my dear one’s attention was
overly devoted to, um, pianos?

When we married on Christmas Eve
that year, I was again a little puzzled.
He had imported a gleaming, new
Grotrien-Steinweg grand piano for the
church ceremony (complete with pia-
nist friend from a hotel nightclub who
very nicely learned some hymns at my
request). All very impressive, but was
my new husband going to be a little
compulsive about pianos?

Well, as I moved the pianos over
and made room for myself and my two
little girls in Del’s life, it slowly began
to dawn on me that I had not just mar-
ried a man, [ had married an entire
vocation. A network, yet. A life sup-
port system of some kind. In fact,
pianos have literally sustained us all
these years: they earned the money
for the food we put on our table...they
paid tuition for years of trade-out at
parochial schools for the girls...they
entertained us at free seats at concerts
Del tuned for...they provided a wel-
come substitute for television as we
raised the girls...and in many ways
enriched our lives.

Over the years, I've worked with
Del in his businesses, shared his won-
derful friends and associates, attended
and benefited from countless chapter

Exchange Editor:
Agnes Huether

34 Jacklin Court
Clifton, NJ 07012

meetings and conventions, moved our
household to Sacramento and took on
a career to help finance his piano
research, and then moved again to
Arkansas when the research resulted
in a job for him as director of R&D for
Baldwin. Indeed, I have enjoyed many
privileges (and a million good laughs)
from this wonderful, crazy piano life of
ours.

Now that the Auxiliary has elected
me Treasurer, I look forward to work-
ing and giving something back to you
all who have given me so much for so
long. [ would love to hear from any of
you who might have comments or sug-
gestions. (Special attention given to
new brides.) I sure hope to meet many
of you in the coming year, especially
in Portland next year. You will know
me, 'm the compulsive one, caught up
in the whirl of activities.

Barbara Fandrich

CONVENTION (HOLIDAY)

COMFORT

I would like to take this opportunity
to respond to some of the questions
and commentary I have heard in trav-
eling to a few of the conventions over
the past years.

Convention is a time of great expec-
tations-in reality, an extremely
stressful time. It is comparable in
many ways to the holiday season that
is fast approaching. In my research for
this article I came across a Traveler’s
set of commandments that I would
like to share with you. Many of them
are worded appropriately for this holi-
day time as well as convention.
However, with just a slight amount of
paraphrasing they could be multi-
purpose.

1. Thou shalt not expect to find all
things precisely as they were at home,
for thou hast left home to find differ-
ent things.

2. Thou shalt not take anything too
seriously, for a carefree mind is the
cornerstone of a good vacation.

3. Thou shalt not worry, for he that
worrieth hath little joy.

4. Thou shalt not judge all people of
an area by one person with whom thou
hast had a problem.

5. Blessed are they who can wait
and smile for they shall enjoy
themselves.

6. Thou shalt do only somewhat as
the natives do.

7. Thou shalt not let others get on
thy nerves, for thou art paying good
money to enjoy thyself.

8. Thou shalt be welcome in every
land-treat thy hosts with respect and
thou shalt be honored guest.

9. Bless thy travel planner for she
worketh hard on thy behalf and she
deserveth it.

10. Thou shalt carry thy travelers
checks and/or plastic money with thee
at all times in a safe place. Ye shall
not pack it in thy suitcase, for it is
said that a spouse without money is
one who feels funny!

In my second article to you readers,
I would like to address packing for
convention. I am sure there are many
of you who are more seasoned trav-
elersthan [ am, and I am therefore
requesting that if you have a tip that
would be beneficial, you mail that to
me and I will include it in my article.
This could be especially helpful to
those who may be flying for the first
time. Airline regulations are becom-
ing stricter in regard to carry-ons.

Just as for the holiday season, when
you travel, take clothing appropriate
for the occasion. What you wear does
not need to be new, but it should make
you look your best and consequently
make you feel comfortable.

May you all have an especially
COMFORTABLE holiday season.

AGNES HUETHER [(Mrs. Charles)
President

34 Jacklin Court

Clifton, NJ 07012

ARLENE PAETOW (Mrs. William)
Vice President

RFD 1, Box 473

High Falls, NY 12440

BERT SIEROTA (Mrs. Walter)
Recording Secretary

3803 Arendell Avenue
Philadelphia, PA 19114

National Executive Board

JUDY WHITE (Mrs. Charles)
Corresponding Secretary
RR 1, Box 134

Alma Center, W1 54611

BARBARA FANDRICH [Mrs. Del)
Treasurer

1809 Covey Rd.

Jonesboro, AR 72401

GINGER BRYANT (Mrs. James)
Immediate Past President

1012 Dunbarton Circle
Sacramento, CA 95825

44/December 1988 Piano Technicians Journal




EDUCATIONAL CANETTES

31ST ANNUAL
PIANO TECHNICIANS GUILD

Convention & Technical Institute

THE PIANO The Adam’s Mark Hotel !
TECHNICIANS St. Louis, Missouri Aol
y .
EXCELLENCE
Cassette Tapes Are $7.00 Each
OPTG-501 “ALL ABOUT THE BALDWIN GRAND ACTION -PART " OPTG-515 “JOINTS AND SPLICES MAY SHOW - BUT NO ONE
Alan Vincent, Del Frandich WILL KNOW”
Webb Phillips
OPTG-502 “ALL ABOUT THE BALDWIN GRAND ACTION -PART II"
Alan Vincent, Del Frandich OPTG-516 “THE MAGIC TOUCH"
Ari }
OPTG-503 ~BASIC PIANO TUNING" i tsaac
George Defebaugh OPTG-517 “MAKING GRAND DAMPERS AND TRAPWORK WORK"
hn Zei
OPTG-504 “THE BOSENDORFER: SERVICING AND PRODUCT John zeiner
FEATURES - PART " OPTG-518 “THE MYSTERY OF AFTERTOUCH"
Dennis Burger, Hal Vincent Ed Whitting
OPTG-505 “THE BOSENDORFER: SERVICING AND PRODUCT OPTG-519 “NICKEL AND DIME QUALITY TOOLS"
FEATURES - PART I” Jim Harvey
Dennis Burger. Hal Vincent OPTG-520 “PIANO DIAGNOSTICS"
OPTG-506 “BUSHINGS, BUSHINGS EVERYWHERE" Ray Chandler
I
Sally Jameson OPTG-521 “PIANOS: A MOVING EXPERIENCE"
OPTG-507 “COMPUTER APPLICATIONS: FROM LEARNING TO Jim Geiger
EARNING"
Madelynn M - , OPTG-522 “PLEASE SPEAK UP - | CAN'T HEAR YOU"
adelynn Manners, Jim Coleman. St Dr. Barbara A Bohne, Dr. William W. Clark
C1PTG-508 “THE DISKLAVIER AND MIDI GRAND: AN OVERVIEW"
8ill Brandom DO PTG-523 “PRACTICAL APPLICATIONS OF DOWNBEARING
THEORY"
OPTG-508 “EFFICIENT PIANO TUNING" Jack Krefting
Chartes P. Huether
OPTG-524 “PROFESSIONAL SERVICE: THE NEXT STEP -PART I”
OPTG-510 “THE END OF AGRAFFE AGGRAVATION" The Yamaha Team
Isaac Sadigursky
OPTG-525 “PROFESSIONAL SERVICE: THE NEST STEP -PART II"
OPTG-511 “GRAND REGULATION - PART " The Yamaha Team
Dal iter, ) isenst
ale Lassiter, Jon Light. Roger Weisensteiner OPTG-526 “REGULATING THE VERTICAL PIANO"
DPTG-512 “GRAND REGULATION - PART II” _ Richard Etrod
Dale Lassiter, Jon Light, Roger Weisensteiner OPTG-527 “SPINET REPAIRS: THE INS AND OUTS"
OPTG-513 “HAMMER FILING" Jim Hess
David Barr
OPTG-529 “NO FELT, NO PIANOS, WHY?"
OPTG-514 “IVORY: THE GOOD, BAD AND UGLY" Peter Van Stratum
Gary G
ary Breen OPTG-530 “WOOD PIANOS AND HUMIDITY"

Webb Phillips and Steve Smith

ANY THREE TAPES $20.00 @ any six Tares $39.00

ANY TWELVE TAPES

$76.00

O 6 Cassette Storage Album $5.00 O 12 Cassette Storage Album $6.00
Please Check Tapes Desired (Does Not include Sales Tax Or Postage And Handling)

DELIVERY & SHIPPING: We pay shipping on all orders placed at the convention for any 1apes we are unable lo deliver at the convention. If for any reason you donot wish to take delivery of your order
at the convention or if you are mailing this form in, please add seventy-tive cents (75¢) per tape to your order for shipping withinthe U.S.A and Canada. $1.50 minimum and $7.50 maximum. Overseas
Alr Mail shipping of Audio Tapes (s $2.00 per tape. SHIPPING FOR ALL VIDEO TAPES IS $2.00 PER TAPE.

CREDIT CHARGE INFORMATION {lwo lape minimum;

EXPIRATION DATE

ADDRESS INFORMATION

d A . o Name
s 08 ol o=
VISA MASTER CARD  AM EXPRESS CISCOVER Company
LIIT{I‘| [T\‘ ‘|J Admess
City. State. ZIP
Phone No [ )
Signature as hsled on charge {required tor charge orders)
Amount tor Tapes. Accessories 3.
BILLING INFORMATION: A minimum order of $50.00 is required for invoicing. An order of fess than
$50 00 may be invoiced for an additienal $5 00 processing lee H billing address is differentfrom shipping Shipping (and processing charge) $.

address. please provide specilic information

OFFICE USE ONLY
Check » Maied

SEND ALBUM BILL

Sales Tax 5% (within KY onty)

TOTAL OF ORDER

S—

SEND TO

MEETINGS INTERNATIONALE

1200 DELOR AVE. » LOUISVILLE, KENTUCKY 40217

502-634-8229

GUARANTEED POLICY: If forany reason you are not happy with the tapes you have received from Meetings Internationale please advise. Itis our
policy to refund your money, replace a defective tape or allow you to select another tape from the listing. Your satisfaction is guaranteed.
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Fazer Pianos/Coast Wholesale .............. 30
Fleisher Piano Cabinetry ...........c...........

C. A. Geers Co. ..ccoveeerencncnn,

Grayson County College ..........cceeerrnee
Houston Community College.................

A. Isaac Pianos ..........cccueunn.
Jaymart/Piano Locators Intl. ....
Kawai America Corp. ......ocoueeererrerennn. 1B

Kimball Piano And Organ Sales Div. .....9
Lee MUSIC ..vovuveeeececceee e

Lunsford-Alden Co. ..............
North Bennet Street School...
Pacific Piano Supply .............

Philadelphia Symposium .......cocecverneneee.
Potter School Of Piano Technology......12
Pratt-Win Corp. ....coocvccvenveciniimnenrennne. 40
Pro Piano

Samick Music Corp. .....cceiicececrernreeennns 11
San Francisco School of Piano Tuning ...3
Schaff Piano Supply .......cceceeerererirennnee 1

Index Of Display Advertisers

Shenandoah College & Conservatory ...28

O.E. Shuler ......cccoeovvmiinnneeernnnans 3
Steinway & SONS ...c..ovveveeernieniiinraennee. 13
SunnLights, Inc. ...cccovevvcrnnnrinnrinnnn, 14
Superior Imports, Ltd. .......ccoccevrruennnnne. 23

Superior Instruction Tapes .................... 48
Syntrom Legal Services ......... .15
Tuners Supply Co. ..oocccvevirrrrinnancnnn, 3
Vestal Press .....cocovivemennecencnenornin e, 3
Waurlitzer Piano And Organ Co. .......... BC
Yamaha Music Corp. ...cccceveorvenronnnnenn.e. 7
Young Chang America..........cccceunuennns 4,5

Notice: The January 1989 issue of the Piano Technicians Journal will be the organization’s annual membership directory. This issue will
include display advertising, which will run as previously scheduled unless otherwise requested before the issue’s closing date.

Classified
Advertising

Notice: There will be no classified ads in
the January Journal as this will be the
Guild’s membership directory. Please
plan your advertising accordingly.

Classified advertising rates are
35 cents per word with a $7.50
minimum. Full payment must
accompany each insertion
request. Closing date for ads is
six weeks prior to the first of the
month of publication.

Ads appearing in this publica-
tion 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,
9140 Ward Parkway, Kansas City,
MO 64114.

For Sale

AUBREY WILLIS SCHOOL Our
home study course in Piano, tuning,
repair and regulating has been used by
hundreds to learn the basics. Accredited
member National Home Study Council.
No cost information. Aubrey Willis
School, 603 1st Ave., Phoenix, AZ
85003 (602)266-1640.

FOR SALE: HALE SIGHT-O-TUNER
like new. Make offer. James Conner,
337 S. Point Ct., Satellite Beach, FL.
32937. (407)777-0150

GRAM WEIGHT SETS-individual
brass weights, lathe turned & calibrated
to +/-.10 gm, in fitted wooden case. Use
only one or two combination to cover
16-75gm range, much faster than 7pc.
supply house sets. $120.00 ppd., CA res.
add sales tax. Bill Spurlock, 3574 Can-
telow Rd., Vacaville, ca 95688.
(707)448-4792

52 PIANO KEYS RECOVERED -
.50-$50.00; .060-$60.00; .075 with
fronts-$75.00. New sharps-$32.00;
sharps refinished-$17.50. Keys
rebushed, felt-$60.00, leather-$95.00.
New fronts-$25.00. Return freight paid
with prepaid order. Charles Wilson,
1841 Kit Carson, Dyersburg, Tenn

38024, (901) 285-25186.

SIGHT-O-TUNER SERVICE:
Repairs, calibration & modifications.
Fast, reliable service. Richard J. Wein-
berger, 18818 Grandview Dr., Sun
City West, AZ 85375. (602)584-4116.

SANDERSON ACCU-TUNERS from
Authorized Distributor. The most
accurate and advanced tuning aid avail-
able. Tuning lever note switch for Accu-
Tuner $25. Consignment sale of used
Accu-Tuners and Sight-O-Tuners or new
Accu-Tuner customers. Call for details.
Rick Baldassin, 2684 W. 220 North,
Provo, UT 84601, (801)374-2887.

EXPERIENCED TUNER/TECHNI-
CIAN would like position in Seattle,
WA area. College trained, own tools
dedicated to our craft, 11/2 yrs. experi-
ence in private practice. Contact:
Marshall Ham, Rt. 1, Box 270,
Englewood, TN 37329. (615)253-7449

MAPLE KEY BUSHING CAULS for
two-caul method featured in August ‘88
Journal. Precision made, color coded &
waxed, in quantities of 45, 90, or 180, 25
ea. Available for key pin sizes .087,
125, 1371, .133’, 137, .146, & .163’. Join
your collegues who have found the way
to painless and profitable key rebushing.
Call or write Bill Spurlock, 3574 Can-
telow Rd., Vacaville, CA 95688.
(707)448-4792

KORG AT12 AUTOCHROMATIC
TUNER. Shows note, octave, pitch:
seven octaves (some pianos, 5 octaves).
Generates four octaves. Calibrate

A =430-450 Hz. Batteries, adaptor, ear-
phone, case, warranty, one 1b. ($155
postpaid) ($225 list). Song of the Sea,
47 West Street, Bar Harbor, Maine
04609. (207)288-5653.

SANDERSON ACCU-TUNER, 10-
memory, foot switch, aluminum case, 1
year old. $700. Call (616)941-9696.

88 PIANO KEYS REBUSHED fronts
and centers with extra quality felt, $45.00.
Return freight paid with prepaid orders.
Tommy L. Wilson, 1418 Ewell Ave-
nue, Dyersburg, TN 38024
(901)285-4046.
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“COMPONENT BEARING GAUGES
give readings in degrees (string angle)
and thousandths of an inch (dimension).
Available at supply houses. Box 3247,
Ashland, OR 97520.”

RESTORATION OF CARVED
WORK, turnings, inlays, and marque-
try, including repair of existing work
and reproduction of missing pieces.
Edwin Teale, 19125 S.W. Kinnaman
Rd., Aloha, OR 97007, (503) 642-4287.

PIANOS!-PIANOS!-PIANOS! Buying
and selling all types of usable pianos.
We give genuine wholesale discounts on
volume. Immediate removal. Cash paid.
Also selling all kinds of vintage grands-
Steinway specialty. Jaymart Whole-
sale, “THE PIANO STORE FOR
PIANO STORES”, P.O. Box 21148,
Cleveland, OH 44121. (216)382-7600.

THE GUIDE $10. The Piano Techni-
cians Guide. A job time study and work
guide. Revised and printed to fit a
pocket. Newton J. Hunt, Dept. of
Music MGSA-Douglas, Old Music
Bldg. New Brunswick, NJ 08903

SO YOU WANT TO BE A CONCERT
TECHNICIAN, by Norman Neblett.
This informative lecture, professionally
recorded and edited in May 1988, is now
available on cassette. $10 postpaid.
Rick Baldassin, 2684 W. 220 North,
Provo, UT 84601.

NILES BRYANT OFFERS TWO
HOME STUDY COURSES: Electronic
Organ Servicing: Newly revised. Covers
all makes and models - digital, ana-
logue, LCT'’s, synthesizers, etc. Piano
Technology: Tuning, regulating, repair-
ing. Our 87th year! Free booklet: Write
or call NILES BRYANT SCHOOL,
Dept. G, Box 20153, Sacramento, CA
95820 — (916)454-4748 (24 hrs.)

WENOL — W. German metal polish
contains jewler’s rouge, no ammonia,
cleans, polishes, protects. Mentioned at
PTG convention. Great for capstans, bal-
ance rail pins, bottom of studs. Price
break in case lots. Case equals twenty
3.9 oz. tubes. Also in 39.0 oz. cans. Write
for prices and order from VANCE
PIANO SERVICE, 1881 W. Marion
Ave., Punta Gorda, FL 33950.

LEARN PIANO TUNING — Small
classes: Personal attention: Calif. State
approved: Veterans approved: Not a
mail order course. Call for free brochure.
S.F. School of Piano Tuning. 2652
Harrison St., San Francisco, CA
94110, (415)824-TUNE. “Our 8th Year”.

THE RANDY POTTER SCHOOL
OF PIANO TECHNOLOGY — a
complete home study course for begin-
ning and intermediate students, in
piano tuning, repairing, regulating,
voicing and business practices. Top
instructors and materials. Call or write
for information: RANDY POTTER,
RTT; 61592 ORION DRIVE; BEND,
OR 97702; (503) 382-5411. See our ad
on page 12.

A CAREER in Band Instrument Repair
or Piano Tuning and Repair can be
yours! Enroll in Western Iowa Tech
Community College’s programs and
develop skills from tuning to rebuilding
pianos, or overhauling and repairing
brass and woodwind instruments. Spe-
cially designed facilities include
individual work stations and up to date
equipment. In state tuition is $296.00
per term; out of state tuition is

$592.00 per term. Most students

qualify for in state tuition by the second
quarter. Employers: contact our place-
ment office about availability of
graduates. For more information, con-
tact Admissions Office, PO Box 265,
Sioux City, IA 51102 or call (712)
274-6400 collect.

PIANOCORDER INSTALLATIONS
Sales and Repair. America’s #1 Instal-
ler and Dealer. All Tapes in Stock.
Grant Leonard, 401 West Lake St.,
Minneapolis, MN 55408.
(612)824-6722 We also Buy.

RESCALING SERVICE; Customized
tunings for Sanderson Accu-Tuner; cus-
tom rebuilding and remanufacturing.
Soundboards, pinblocks, etc. Ed Buck,
171 Lincoln Street, Lowell, MASS
01852 (617) 458-8688.

HARPSICHORD AND FORTE-
PIANO PARTS and kits, original
factory materials from the finest early
keyboard suppliers in the world. Also
Troubleshooting and assistance to fellow
RTT’s on harpsichord problems. Autho-
rized Zuckermann Agent. Lowest
Factory Direct Prices - buy from the
source. Catalogs, price lists free. Yves
A. Feder RTT, Harpsichord Work-
shops, 2 North Chestnut Hill,
Killingworth, CT 06417 (203) 663-1811.

AFFORDABLE FILLED MEMORY
for SANDERSON ACCU-TUNERS.
Revised MIDI format reduces installa-
tion time, lowers cost. Over 240 charts
to choose from. All are AURAL QUAL-
ITY complete 88 note tunings, with
pitch raise compensation and detailed
index. Less than $1.00 per chart! Write
for free brochure to: THE PERFECT
PITCH, 275 EAST 1165 NORTH,
OREM, UTAH 84057.

WOULD LIKE TO TRADE new studio
pianos for older grands needing restora-
tions such as Steinways, Baldwins or
Mason & Hamlins. Call Jim Brady col-
lect @ (317)259-4307 daytime or
(317)849-1469 evenings or write

2725 E. 56th St., Indpls, IN 46220.

CASES FOR ACCU-TUNER AND
TOOLS starting as low as $80.00. Will
accommodate Sight-O-Tuner. AUTHO-
RIZED DISTRIBUTOR FOR
SANDERSON ACCU-TUNER. Bob
Conrad 816-444-4344, 6405 Wyan-
dotte, KCMO 64113.

“LET’S TUNE UP” $20.00 per copy.
Last few hardbacks will soon be gone.
No immediate plans for another print-
ing. Paperbacks still available at $17.50.
Make checks payable to John W.
Travis, 8012 Carroll Avenue, Tak-
oma, MD 20912

HAIR RAISING POWER, fiery bril-
liance, and velvety warmth. The new
Isaac “Solo” hammers. Premium ham-
mers for premium pianos. Exclusively
from: Steve Pearson Piano Service,
831 Bennett Ave., Long Beach, CA
90804. (213)433-7873.

DON'T LEAVE HOME without your
bottle of Pearson’s Super Glue ($3.25) or
your tungsten carbide sanding file
($7.00). Rapidly becoming an essential
part of every technician’s bag-of-tricks
(Postage extra). Steve Pearson Piano
Service, 831 Bennett Ave., Long
Beach, CA 90804. (213)433-7873.

VICTOR A. BENVENUTO VIDEO-
TAPES. PIANO TUNING AURAL/
ELECTRONIC . .. $175. The most accu-
rate approach in fine tuning. KEY
MAKING. .. $124.75. GRAND
REBUILDING (2 tapes) . . . $225.75.
Preparation, pinblock replacement,
damper installation, restringing.
GRAND REGULATING . .. $175.75.
SOUNDBOARD REPLACEMENT . ..
$94.75. Ship old board — new board
comes to you ready for installation.
Please specify VHS or Beta. All prices
include shipping. THE PIANO
SHOPPE, INC. 6825 GERMAN-
TOWN AVE,, PHILADELPHIA, PA
19119. (215)438-7038.

NEW SOUNDBOARDS MADE FOR
YOU. Ship old board. New board comes
to you ready for installation. Send for
instruction on: Victor Video Tape,
$94.75. Victor A. Benvenuto, 6825
Germantown Avenue, Philadelphia,
PA 19119. (215) 438-7038.
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YAMAHA PT4 TUNING SCOPE —
New, never used. $395.00 John Nar-
dine, 508 Jessup Road, Henderson,
NV 89014 (702)361-4347.

MAPLE KEY BUSHING CAULS for
two-caul method (bushing one

side of mortise at a time) featured in
August '88 Journal. Available for key pin
sizes .087", 125", .131", .133", .137", .146",
& .163". Bill Spurlock, 3574 Cantelow
Rd., Vacaville, CA 95688, (707)
448-4792.

JOHN TRAVIS PUBLICATIONS
going out of business. “A Guide To
Restringing” for sale by the book or by
the dozen. Paperback each $16.50 post-
paid, hardback each $21.50 post paid.
Order now. No COD. Make check or
money order payable to: JOHN W,
TRAVIS, 8012 Carroll Ave., Takoma
Park, MD 20912,

ORIGINAL H/S WONDERWAND “A
NEW CONCEPT IN TUNING” See our
ad July 1988 Journal p. 31.

PIANOS! — PIANOS!
PIANOS!

Buying and selling all types of usable
pianos. Wa give genuine wholesale
discounts on volume. Immediate

removal. Cash paid. Also selling all
kinds of vintage grands
— Steinway specialty.
Jay-Mart Wholesale —
"The Piano Store For Plano Stores"
‘Box 21148, Cleveland, OH 44121
(216) 382-7600

COLEMAN-DEFEBAUGH

Video Cassettes
® Aural & Visual Tuning $79.50
Pitch raising, temperament setting, beat
counting, Sanderson Accu-Tuner, ete.
® Grand Action Rebuilding $79.50
Hammers, shanks & flanges, wippens, key
bushing, backchecks, etc.

® Upright Regulation $65.00
Troubleshooting, refelting, etc.

® Beginning Piano Tuning $55.00

® Grand Action Regulation $79.50

[ J Voicing $79.50

® Exploring the Accu-Tuner  $55.00

VHS or Beta (213) 735-4595

Superior Instruction Tapes
2152 W. Washington Bl
Los Angeles, CA 90018

PLATING — PIANO HARDWARE.
Stripping, buffing and NICKEL plat-
ing, with hinges up to 60" lengths
$125-$225/set, depending on quantity
of parts included. Enclose packing list
indicating number of screws with
description and quantity of items. REF-
ERENCES AVAILABLE. COD delivery
in 2-3 weeks. A.R.O.M. throughout the
U.S.A.! We will serve you with quality
& reliability. CRAFTECH ELEC-
TROPLATING, #46R Endicott St.,
Norwood, MA 02062, (617) 769-0071
days, (617) 469-9143 eves.

WANTED!!! PIANO TUNER/TECH-
NICIAN for New York market. In need
of experienced and well qualified piano
technician. Hamburg Steinway factory
training a real blessing!!! Well attired,
good personality. Willing to work and
work and work and work. Pro Piano,
(212)206-8794/(800)367-0777.

FULL-TIME PIANO TUNER/TECH-
NICIAN WANTED for quality minded
piano rebuilder, dealer. Pay negotible.
Duties: floor tuning, shop tuning, and
minor repairs. Move to Richmond, VA
where the arts are appreciated. Call
Doug or Tim at Richmond Piano col-
lect: 1-804-358-1929.

WANTED!! DEAD OR ALIVE “Stein-
way Uprights” Call collect, Ben Knauer
(818)343-7744.

PIANO ROLLS, Artrio-Angelus,
Angelus (reproducing). Top prices paid,
1 or 100. Kirk Russell, 37 Liberty St.,
Wakefield, RI 08279. (401)783-1966,
421-6000.

WANTED: STEINWAY GRAND
PIANO any size or condition. Call:
Doug or Tim at (804)358-1929.

WANTED: EXPERT TUNER/TECH-
NICIAN to service pianos in historic
Concord, MA area. Prefer tuning school
graduate with high tuning test scores
who is an RTT. Rebuilding skills desir-
able. Send resume and salary
requirements to Bob Cassidy, p.o. box
582, W. Acton, MA 01720.

Up To $1000.00 Finder’s Fee will be
paid for successful purchase of a Mason
and Hamlin Ex-Player. I have mecha-
nism to install. Pls call collect (317)
259-4307 or evenings (317) 849-1469.
Jim Brady 4609 Cranbrook Dr.,
Indpls., IN 46250.

STOLEN: Kawai Grand Piano KG-2D
ebony polish #1634925. If you are called
upon to tune this piano, please contact
Tim or Doug at (804)358-1929 collect.
Substantial reward upon recovery.

Your discretion is advised.
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OUR QUEST FOR EXCELLENCE
SHALL NEVER CEASE.

Kawai KG-2 Grand Piano

For over sixty years, Kawai has maintained an uncompromising commitment
to excellence.

Superior hand-craftsmanship and the most advanced piano technology are blended to
create the number one selling grand piano in the world.

More symphonies, opera companies, universities and music educators proudly choose
Kawai grand pianos. Discover for vourself why Kawai is the choice of those who know.

KAWAI

The Master Builder

Kawai America Corporation, 2055 E. University Dr., P.O. Box 9045, Compton, CA 90224-9045, (213) 631-1771

© Kawai America Corp. 1988



“Wurlitzer really stands
behind their products

Rick Sletten—piano technician,
performing musician.

As an independent piano technician, Rick
Sletten works on a lot of different brands.
He prefers to service ours...because
Wurlitzer keeps the technician in mind
when establishing service
programs and policies.

“Wurlitzer has gone the
whole nine yards. I never
have any problems..
with technical informa-
tion or parts. If you're
working in a customer’s
home, you can call
Wurlitzer toll free and
get technical help. With
a lot of pianos, you're on
your own.”

But Rick Sletten likes more than our
service. He likes our pianos as well. “I've
been to the factory. You can see the precision
work. You can see the quality”

By building pianos with consistently high quality
and by providing service hot lines, we make a
piano technician’s life a little easier.

WURLIIZER

Holly Springs, MS 38635
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