


The Baldwin Piano.. . 
You can see why it sounds better 
The bridge is a critical component of the tone-producing system. It must 
precisely terminate the speaking length of the strings, and it must transmit 
vibration efficiently to the soundboard. In addition, it must be extremely 
strong to withstand the force of sidebearing and to resist splitting. 

Traditionally, bridges have been capped so that they can be notched easily 
and the height altered for downbearing by planing. Our patented AcuJustTM 
plate suspension and hitch pin design gives us complete accuracy in setting 
downbearing, so we no longer need to plane our bridges down after 
installation. And we now notch all bridges by machine to gain increased preci- 
sion and consistency. 

In addition, our research showed that eliminating the capping, in combination 
with the above changes, gave us a definite improvement in tone. We gained 
maximum tone quality, greater efficiency in transmission of vibration, and im- 
proved reliability. At the same time we eliminated problems previously 
associated with capping: (1) occasional loose capping, (2) checking and split- 
ting of the cap, (3) grain direction which was not always parallel to the line of 
the bridge, and (4) the potential tone barrier of a horizontal glue joint in the 
bridge. 

THE BALDWIN GRAND BRIDGE: Thin vertical 
laminations are bent for continuity of grain from one 
end of the bridge to the other without horizontal glue 
joints. Baldwin researchers have found this design 
contributes significantly to outstanding tone quality. 

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

l!%iiidvr;l’n, -Leading the way through research 



Due to the increase in Popularity of Jaw==- 
made hammers the last few years, Schaff has 

1. A full range of wood moulding sizes and felt 

contracted with the lmadegawa Company in 
weights to accommodate almost any hammer 

Japan to be a nationwide distributor. We will 
duplication requirement. 

maintain a large stocking inventory which to- 
2. Both upright and grand type hammers. 

gether with our years of replacement hammer 3. Either standard bore stock sets or custom 

expertise, will enable us to provide the finest made hammers. 
hammer duplication service in the U.S.A. 4. A long standing history of providing reliable 

Who else can offer.. 
service and selling quality products. 

CHARACTERISTICS OF STANDARD BORE STOCK HAMMERS 
UPRIGHT HAMMERS-A set consists of 30 bass and 64 treble hammers. All basssection hammers are drilled 
at an 18O angle. Tenor section has 14 hammers at 12 O, 10 hammers at 7O with the balance of tenor and 
treble at O”. A %” diameter drill is used for the bore hole. On a special order basis a type “B” set can be 
ordered with all tenor and treble hammers bored at O” angle. On a stock basis upright hammers are available 
in the following striking distances (as measured at the treble end) of 2%“, 2%” and 2%“. Also 12 Lb., 
14 Lb., and 16 Lb. weights of felt available. All hammers are made of birch wood moulding, stapled throughout 
and have the option of being reinforced and unbored. 

GRAND HAMMERS-A set consists of 30 bass and 65 treble hammers. All bass section hammers are drilled 
at a 9O angle. Tenor section has 8 hammers at go, 8 hammers at 6 O, 10 hammers at 2O and the balance 
of tenor and treble at O”. A ,204” diameter drill is used for the bore hole. All hammer tails are shaped and 
tapered at no additional cost. On a stock basis grand hammers are available in the following striking distances 
(as measured at the treble end) of l/s , 7 ” 2” and 2%“. Also 12 Lb., 14 Lb., and 16 Lb. weights of felt 
available. Hammers come stapled throughout and can be provided unbored. Except for Steinway style, 
all grand hammers are made of birch wood mouldings and have the option of being reinforced. 

STEINWAY STYLE-A set consists of either 20 or 26 bass hammers, reinforced with walnut mouldings 
and bored to Steinway specifications. 

CUSTOM BORE HAMMERS 
Both upright and grand hammers are duplicated from customer samples and bored to exact specifications. 
With our extensive inventory, we should be able to match 90% of the samples received for duplication. The 
samples we cannot match for lmadegawa hammers can be made from our high quality U.S. made hammers. 
Try Schaff and avoid unnecessary replacement hammer costs and order processing delays that occur in 
dealing with smaller suppliers. 

WRITE OR CALL US FOR A COMPLETE PRICE LIST ON IMADEGAWA HAMMERS. 
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GATEWAY TO EXCELLENCE 

. . ..CASH.... 
PIANO LOCATORS INTERNATIONAL 

(Division of Jay-Mart Wholesale) 
Locating pianos for the trade since 1913. 

Second generation 
FREE LISTINGS-WORLDWIDE SERVICE 

We’ve linked buyers with sellers 
on over25,GiWpianos. 

We locate all types of pianos. Specializing in concert 
and baby grands, vertical and player. Antique and 
win-operated instruments. Art-case of all vintages. 

Special order and one-of-a-kind models also located. 
Write: JAY-MART Call: l-21 6-362-7600 

POB 21148 1568 SO. GREEN ROAD 
CLEV. 44121 OH 

Randy Potter School 
Of Piano Technology 

6 1592 Orion Drive 
Bend, OR 97702 
(503) 382-5411 

Dear Technician: 
While you may not need our course for yourself, others 

will ask your opinion about starting their careers. 
Ha/f of all tuners begin with a home study course, and we 

want you to be informed about ours, 
Please drop by our booth in St. Louis for a 5minute video- 

tape introduction to our course, technical videotapes, books, 
and training and technical materials like the Poorentice Training 
Manual and “G” Piano Works Man Hours Schedule, While there, 
register to win one of several shop aprons to be given away in 
our drawing. 

If you cannot drop by, please write for information about 
our school, course and materials. Somebody will be glad you 
took the time. 

Thank You 

Hale Extension 
Tuning Hammer 
with Rosewood Handle 
It has been 40years since rosewood handles have been avatlable on the Hale 
Extension Tuning Hammer. Now we’re maktng this beauttful looktng tool avatlable 
espectally for those tunersitechntctans who want the feel of wood-and appre- 
c/ate added value! 

You get the tradlttonal Hale qua@ that has built our reputatton. a chotce of 
one head and one trp and a felt hammer bag #33 I T IS Included. The Hale 
Extensron Tunrng Hammer accepts Hale #21 Tunrng Hammer Heads 
and #32 TIPS. 

Shouldn’t you be ordertng yours today? TUNERS SUPPLY COMPANY 
Servtng fhe MUSIC Industry Smce 1894 

EASTERN BRANCH: 94 Wheatland Street. Somew~lle. MA 02145 l (617) 666-?550 
WESTERN BRANCH: 190 South Murphy Ave. Sunnyvale. CA 94086. (4081 736-2355 
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President’s 
Message 

M.B. Hawkins 
President 

Managing 
Our Capabilities 

We are all aware that we have 
talent and aptitude. We are 
probably also aware that when 
we chose to harness and disci- 
pline those talents and aptitudes 
they became skills. These skills, 
when used properly, unleash a 
tremendous power. Many of us 
have chosen to put this power to 
work in a real legitimate way. 
We developed service businesses. 
Many have become extremely 
successful with lengthy lists of 
clients. 

My concern here is managing 
and continuing to manage our 
capabilities. Too many techni- 
cians run into problems because 
managing our capabilities well 
means using an intelligent 
approach. It means denying one- 
self, sacrificing, and failing in 
order to perfect what we are 
attempting to succeed at doing. 
There is one pattern that seems 
to dominate many aspiring 
technicians; that is, the difficulty 
in delaying gratification. 

As I look about our organiza- 
tion, I see frustration and even 
anger among some aspiring to 
greater development who are 
doomed to suffer throughout 
their career until they become 
willing to submit their strengths 
to discipline. There are also 
those who have submitted to dis- 
cipline but, somewhere along the 
way, they evidently got the idea 
they had it all; that they had 
arrived and there was nothing 

more to learn. They retire unto 
themselves failing to realize 
the need to continue their edu- 
cation and how much benefit 
they would get if they would 
choose not to be selfish but rather 
to share their knowledge with 
those younger ones in the busi- 
ness who are coming along 
behind them. 

Well-managed talents and 
skills, on the other hand, lead to 
a strong sense of purpose and 
value. Help is given us to coun- 
ter the overwhelming pressure 
from society that makes us feel 
insecure. Did you know insecure 
people are never static with 
their insecurities? It seems 
they invariably impose their 
insecurities on the people around 
them. You may be aware that 
insecurities are really difficult to 
overlook as they are often deep- 
seated and complex. It is not 
my aim here to offer an analysis 
of insecurities but I can offer one 
remedy. Develop the ability to 
harness your capabilities and use 
them in a positive way. 

Each member receives a Jour- 
nal every month. While a 
tremendous amount of excellent 
information comes to us via our 
Journal, it alone is not sufficient 
to round out our skills. It is sin- 
cerely hoped you will choose to be 
among those that will gather in 
St. Louis next month to hone our 
skills as well as benefit from the 
warm friendship. n 
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Our parts come from these parts. 
We all know instruments are only as 

good as the materials they’re made of. 
That’s why Young Chang soundboards, 
keys and backposts are crafted of Alaskan 
and Canadian premium-grade Sitka 
spruce. It’s also why we insist on Japanese 
steel, German wire, and English Royal 
George felt. 

We also recognize instruments are only 
as remarkable as the people who create 
them. And we believe our designers, engi- 
neers, craftsmen and artisans are among 
the most experienced and dedicated in 
the world. 

That’s why you’re seeing more and 
more Young Chang instruments in homes, 
studios, schools and stages around the 

world. Because when you work with the 
best the world has to offer, you can offer 
the world the best. 

For technical information, write or 
call Ed Whitting, Director of Technical 
Services, Young Chang America, 
13336 Alondra Blvd., Cerritos, CA 90701, 
(213) 926-3200. 

The best theworld has to off&” 



From The 
Home 
Office 

Larry Goldsmith 
Executive Director 

Americans 
And The Arts 

Less Leisure Time, 
More Interest 

There’s good news and bad news, 
according to Louis Harris. 

Harris, who has asked Ameri- 
cans for their opinions on every 
topic under the sun, recently 
announced completion of “Ameri- 
cans and the Arts V,” fifth in a 
series of nationwide surveys initi- 
ated in 1973. For this survey, 
conducted for Phillip Morris Com- 
panies, Inc., Harris polled 1,501 
adults over age 18 last spring. 

First, the bad news. Overall, 
the arts have lost 12 percent of their 
audience since the last survey in 
1984, Harris reported. The number 
of adult Americans who say they 
attend live classical music concerts 
has declined from 34 percent in 1984 
to 31 percent. Leisure time, in 
which Americans could presumably 
play an instrument or take in a con- 
cert, has also declined from an 
average of 26.2 hours per week in 
1973 to 16.6 hours per week in 1987. 

“Time,” Harris says, “may be the 
most precious commodity in the 
land.” 

Perhaps the most interesting 
aspect to the decline in leisure time 
is the way it breaks down among 
various demographic groups. 
Women report less average leisure 
time per week, 14 hours compared 
with the 19 hours reported by men, 
but women reported greater or 
equal levels of participation in every 
arts category tracked by the survey 
except photography. Thirty percent 
of both men and women play a 
musical instrument, up from 18 
percent in 1975. 

The work week itself has 
plateaued, according to the survey, 
going from 40.6 hours in 1973, to 
43.1 in 1975, to 46.9 in 1980, to 47.3 
in 1984, to 46.8 in 1987. 

Who’s working hardest? Groups 
with the least leisure time are His- 
panics, with 13 hours per week; 
women, with 14 hours; 30- to 49- 
year-olcls, with 14.6; and Blacks, 
with 15.0. 

Now the good news. Americans 
want their children to draw, sing 
and play musical instruments, as 
well as read, write and add. And 
they are willing to pay higher taxes 
to make it happen in public 
schools. 

Two out of three adults say the 
arts belong in the classroom, along 
with such traditional subjects as 
English, math, science and social 
studies. In fact, two-thirds of the 
total public thinks that arts educa- 
tion is essential for producing well- 
rounded students. Seventy-two per- 
cent say they would pay more 
taxes to “make sure that children in 
school will be able to learn more 
about the arts,” and 75 percent 
say that arts instruction should be 
included in regular school budgets. 
Eighty-one percent say that full 
scholastic credit should be given for 
playing a musical instrument. 

So what does it mean? It means 
that our society has changed dra- 
matically in the past 14 years, and 
not always for the better. Our lives 
are more stressful, and as a society, 
we have less time for such soul-sat- 
isfying activities as playing the 
piano. In the midst of this, how- 
ever, we still make time for these 
activities, and we definitely want 
our children to appreciate and par- 
ticipate in arts-related activities. 

What it means for the future of 
the piano and piano technicians 
may be anyone’s guess, but at least 
the potential is there. n 
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Advertisement Advertisement Advertisement 

Yamaha Piano Service June, 1988 

SPECIAL PRECOWENTION ISSUE! 
As you all know, the 31st Annual PTG 
Convention and Institute is just around 
the corner. It has always been a pleas- 
ure to be a part of the Annual PTG 
Convention, and we’re sure this year 
will be no exception.This month, we’re 
going to depart from our usual “Tech 
Gazette” format so we can give you an 
idea of what we’ll be doing, where we’ll 
be, and when we’ll be there.We hope 
you’ll be there-for the most exciting 
event in PTG convention history! 

percussion voices. If you don’t like one 
set of voices, we’ll show you how to 
change them with the push of a button 
or by pressing a foot pedal. Don’t re- 
main in digital darkness! We’ll be close 
at hand to guide you. Along with our 
two MIDI pianos, we’ll also have on dis- 
play some representative instruments in 
our recently started Concert and Art- 
ist program. We’re confident that this 
blend of tradition and new technology 
will offer something for everyone. 

But because they’re both acoustic pian- 
os, they require the same service that 
other pianos need.This class, in addi- 
tion to showing how to perform stand- 
ard piano maintenance on these unique 
instruments, will give you a taste of 
their many performance capabilities. 

Yamaha Exhibits 
Beginning withour first “Tech Gazette” 
in October of 1987, we began talking 
about the world of MIDI. Since then, 
we’ve touched on two revolutionary in- 
struments only recently introduced to 
the music industry-our MIDI Grand 
and Disklavier’” pianos. Some of you 
may think that this is all leading to 
something even more “grand” (pun 
intended) and you couldn’t be more 
correct! 

All week long on display in our ex- 
hibit area will be a Disklavier piano and 
a MIDI Grand, complete with enough 
bells and whistles to more than satisfy 
your curiosity. We’ve been talking about 
it, you’ve been hearing about it, and 
now-for the first time at an annual 
PTG event-you’ll be able to experi- 
ence firsthand the power of MIDI! We 
invite you to test the recording and 
playback capabilities of the Disklavier 
piano-record a song to a floppy disk, 
and with remote control in hand, play 
it back, change the tempo, transpose to 
a key no composer would dare to write 
in, control the volume, and more. . . 
It’s all at your fingertips! And let’s not 
forget the MIDI Grand. Find out why 
artists and composers consider this to 
be the ultimate keyboard instrument. 
Try your hand at recording a drum track 
on a digital sequence recorder. Experi- 
ment with layering strings, winds, and 

Yamaha Institute 
Classes 
Of course, the main focus of any Annu- 
al PTG Convention is theTechnical 
Institute. Check your class schedule 
and plan ahead, because you won’t 
want to miss: 

PROFESSIONAL SERVICE. . . 
THE NEXT STEP 
The performance piano. Remember? 
We started talking about it inToronto 
last summer. We introduced the idea of 
a definite step-by-stepservice procedure 
-an easy-to-follow checklist-that 
you can use for servicing these special 
instruments. “So, what’s next?” you 
ask. Well, redirecting our focus from the 
little white grand they use for the sum- 
mer concert series in the park, we’ll 
concentrate on the more posh recital 
hall variety, played by someone you may 
have already heard about. And we’ll 
touch on some new levels of truly 
sophisticated service. 

THE DISKLAVIER AND MIDI 
GRAND. . . an overview 
As you know,Yamaha has recently in- 
troduced two exciting new pianos: the 
Disklavier and the MIDI Grand. 2lst 
century electronic and fiber optic tech- 
nologies have been incorporated into 
these acoustic pianos, giving them mu- 
sical potential never before possible. 

Yamaha After Hours 
On Wednesday evening, when classes 
are done, and the Exhibit Hall closes 
for the night, we hope you’ll join us at 
the Convention Awards Banquet. For 
your listening (and dining) pleasure, 
our Disklavier pianos will be tirelessly 
serenading us while we indulge to ex- 
cess. After we’re done, though, the 
Yamaha bunch will have something 
really special in store for you. So, don’t 
eat & run! 

Our reception onThursday evening 
will be a significant departure from 
Conventions past, and we’d like for you 
to be there. We’ll be showcasing re- 
nowned keyboard artist, Mike Garson, 
and the sounds of the MIDI Grand. 
Those of you who were lucky enough to 
hear Mike at the California State Con- 
vention already know a little of what’s 
in store. And we know you’ll be there, 
for sure. If you weren’t so fortunate. . 
well. . . see you in St. Louis! 

Copyright 1988 Yamaha Music Corporation, USA- Piano Division-PO. Box 6600*Buena Park, California 90622 



See You In St. LOUiSi 

Schedule Of1988 Institute Classes 

W ell, here it is. I’m ready - career, something for those who No matter which of the above is 
are you? I think we have included are planning ahead and want to be your motive, I am looking forward 
just about everything. There are better technicians, and those who to seeing you for the first time - 
classes for the technician who is have been at it awhile and feel that or again. See you in St. Louis! 
about to start in this exciting there is always a way to improve. 

Mini-Techs - More Information In Less Time 

Mini-Technicals are classes which crowd a lot of 
information into a half-hour session. These classes, 
coordinated by Fred Fornwalt, feature the following 
instructors: 

Mark Anderson - Shank Extraction 
Bill Balamut - Glassing In A Pinblock 
Dave Barr - Business Practices 
Fred Blumenthal - Appraising Pianos Using Real 

Estate Techniques 
Vivian Brooks - Business 
Ruth Brown - Pitch Raising 
James Coleman Sr. - Listening With Your Accu- 

Tuner (Electronic Tuning Tips) 
James Coleman Jr. - Key Bushings 
Gary Crabb - Overcoming Your Knotty Problems 
Brent Fischer - Ebony Finishing And Spray 

Equipment (Soundboard Construction And Materials) 
Fern Henry - Diagnosing Sluggish Upright 

Action Problems 
Michael Kimbell - Tempering The Untempered 

Leon Levitch - The Born-Again Piano 
Richard McAllister - The Piano Technicians Man- 

agement System 
Keith McGavern - Repinning Flanges 
Gary Neie - Leg And Lyre Replacement (Replac- 

ing Screws With Bolts) 
Teri Powell - Manufacturer-Dealer-Technician 

Relationships 
Kenneth Sloane - The Effects Of Felt Grain On 

Grand Damper Regulation 
Jack Sprinkle - Coping With Plastic Backchecks, 

Jacks And Flanges 
Bill Spurlock - Seven Shop Jigs For Grand Ham- 

mer Shaping and Installation 
William Stegeman - Equal Temperament 
Ralph Stilwell - Squeaks, Rattles and Groans 
Sid Stone - Pitch Raising 
Scott Welton - Three Ways To Set The Glide Bolts 

In A Grand Keyframe 

Tutoring - A Special Opportunity 

What do you want to know? Whatever the subject of 
your special interest, we’ll find a tutor for you. Choose 
tuning, rebuilding, grand or vertical regulation - or 
pick a topic. Each 1 l/2-hour session costs just $35, a 

real bargain for such a unique opportunity. The only 
catch is that you must sign up by June 10, and bring 
your own tools to St. Louis. 

L 
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Class Period 

Schedule Of Institute Classes Tuesday 

TF 

Wednesdav Room 

44 

F 

46 

B 

C 

H 

F 

41 

G 

42 

43 

F 

C 

A 

44 

42 

47 

46 

46 

43 

43 

G 

41 

B 

47 

41 

46 

C 

C 

H 

42 

G 

42 

B 

47 

B 

A 

H 

A 

43 

Administering The PTG Technical Exam (RTTs Only) Spur&k 

I- 

!- 

!- 

I_ 

All About The Baldwin Grand Action Vincent, Fan&i& (Baldwin) 

Aural Fine Tuning - For Electronic Tuners Sanderson 

Basic Piano Tuning Defebaugh 

Bosendorfer -Servicing And Product Features ,~~$$,o~~’ 

Bushings, Bushings Everywhere Jamsson 

College And University Forum McNeil 

Computer Applications - From Learning To Earning Jones, 
Manners 

The Disklavier And Midi Grand - An Overview Brandom (Yamaha) 

Efficient Piano Tuning Huether 

The End Of Agraffe Aggravation Sadigursky 

Grand Piano Remanufacturing W. Snyder, D. Snyder 

Grand Regulation Lassiter, Light, Weisensteiner (Kimball) 

Hammer Filing fonl 

How To Pass The PTG Technical Examination Spur&k 

Inventing The Steinway Gadick (Steinway) 

Ivory - The Good, Bad And Ugly Green (Sohmer) 

Joints And Splices May Show - But No One Will Know Phillips 

Learning To Listen J. Rappaport 

The Magic Touch lsaac 

Making Grand Dampers And Trapwork Work Zeiner 

A Master Class In Temperament Tuning Garlick (Steinway) 

Mini-Technicals (See Separate Schedule) 

The Mystery Of Aftertouch Whining (Young Chang America) 

Nickel And Dime Quality Tools Harvey 

No Felts - No Pianos. Why? Van Stratum (Chas. House) 

Piano Diagnostics Chandler (Kawai) 

Pianos - A Moving Experience Geiger 

Please Speak Up - I Can’t Hear You Sohne, C/ark 

Practical Applications Of Downbearing Theory Krefting 

Practical Touch-Up And Piano Case Repair Mastagni 

Professional Service -The Next Step The Yamaha Team 

Regional Meetings 

Regulating The Vertical Piano E/rod (Wurlitzer) 

So You Want To Be A Concert Technician Nebleff 

Spinet Repairs - The Ins And Outs Hess 

Support Your Local Grand Piano Graham 

B 
1- a-9:30 a.n 
3- 1:30-3 p.m 

Tone And Friction - Facts And Fiction Ba/dassin 

Upright Hammer 8 Damper Installation - Factory Style P. Rappapwr 

The Voicing Project Robinson 

Wood, Pianos And Humidity Phillips, Smith (Dampp-Chaser) 

Key: m q Two-period class 

n = One-period class 

111 
Class 
Periods: 

,; 2- lo:30 a.m.-noon; 
; 4 - 4-530 p.m. 
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THE 
TECHN8m 

FORUM 

Rebushing 

Susan Graham 
Technical Editor 

W orking our way through pos- 
sible causes of “heavy touch” in a 
grand action we have discussed 
cleaning, condition and lubrica- 
tion of parts and action center 
treatment. This month we will fin- 
ish with action centers by 
discussing rebushing, and then 
continue with a brief guide to 
troubleshooting regulation factors 
involved in touchweight. 

Action part rebushing is some- 
thing that some of us do a lot and 
some practically never. Most are 
probably like me - somewhere in 
between. Regardless of how often 
they are used, rebushing skills 
must be included in every techni- 
cians’ repertoire, and the subject is 
well worth some page space. 

To prepare this section of the 
Forum I have consulted with two 
more experienced rebushers: Shari 
Weissman, who in five years 
working for Sheldon Smith and 
five more as a freelance action 
rebuilder, has done more rebush- 
ing than seems humanly possible. 
(You may not know her but you’ve 
been seeing her hands in the illus- 
trations accompanying these 
articles). The other is the invalu- 
able and encyclopedic Wally 
Brooks. I also had a chance to 
speak briefly with Peter Van 
Stratum of Charles W. House, Inc., 
makers of woven felt, on the sub- 
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ject of “shrinking” bushing cloth. 
I owe them all my thanks, and if I 
can put what they know with what 
I know into a useful article, we all 
are in their debt. 

Bushing cloth. We’ve been har- 
ping on using the good stuff, 
recognizable by its white core, car- 
ried by most supply houses as 
“special” or “extra quality.” It is 
denser and soft without the furri- 
ness of cheaper cloth. Action 
rebushing usually requires the 
thinnest available. It will fre- 
quently come partly stripped to a 
width which may or may not be 
correct for your job. We are often 
advised to wash the cloth in Wool- 
ite and cold water and let it air- 
dry. This is frequently referred to 
as pre-shrinking, but actually has 
the effect of making the cloth 
thicker and softer. According to 
Peter Van Stratum, wetting 
relaxes the stresses in the cloth 
and the fibers expand. He advises 
against wetting before inserting 
the cloth into the bushing, since 
the expansion makes it that much 
more difficult to pull through. He 
advocates soaking the parts in a 
dipping solution after the bush- 
ings and a sizing pin are in place. 

Other technicians and some 
action companies do routinely 
pre-wash their cloth as well as dip 
the parts afterwards, and they get 

good results. There seems no 
absolute answer except that it is 
beneficial to soak the cloth at 
some point. If pre-washed cloth 
does become too fuzzy, my experi- 
ence is that it can be rewet, ironed 
(“wool” setting, of course) and 
tamped with a smooth piece of 
wood. (Beat on it a little to settle 
the fibers, in other words.) This is 
useful if you dye cheap bushing 
cloth for understring felt. 

Attempt to determine the correct 
width - approximately three 
times the diameter of the hole to be 
bushed - and tear the strips. 
Tearing leaves loose fibers at the 
edges which will reknit when the 
cloth is formed in the hole. The 
width must be correct: too wide, 
and it won’t go in; too narrow and 
the bushing will have a gap, pro- 
ducing a very bad result. I 
usually tear strips a little over 
width and then peel off strands 
until the width is correct. 

Glue. Hot hide has everything 
to recommend it for felt work. It 
grabs quickly but doesn’t set hard 
for some time. It’s reversible, and 
the thickness can be controlled to 
prevent too much glue absorption 
into the cloth. Cold hide glue also 
can be used, as can a good quality 
polyvinyl (white) glue. Aliphatic 
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(yellow) glues are not recom- 
mended. They make the bushing 
very difficult to remove, tend to 
soak into the cloth and prevent siz- 
ing, and may cause squeaks. 

The simplest way I find to 
remove the old bushing (other 
than inadvertently punching it out 
with a centerpin) is to use a drill 
bit - usually a #42 - in a pin vise 
or handle (fig. 1). The bit should 
remove just cloth, not wood. It 

doesn’t make a lot of sense to 
rebush just one side of a part 
when it is no more work and makes 
for a better job to do both sides. 
The result will be uniform and 
more stable. 

Trim the end of the cloth strip to 
a long, gradual taper about three 
inches long. Dip about half of the 
taper into hide glue or melt some 
paraffin with a heat gun and coat 
the end. Then roll it on the bench 
to form a tip. Let this dry until 
hard. The first flange or shank is 
the hardest and you may need 
pliers to pull the cloth through 
(fig. 2). Grab with the pliers just 
behind the hardened tip or you 

Figure 2 

may pull it off (you may pull it off 
regardless of what you do). Pull 
that part several inches down on 
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the cloth and keep threading on 
parts - depending on how 
quickly you work and what glue is 
used, as many as 20 or so. Spread 
a light coat of glue on the still- 
exposed section of the strip, and 
pull the flanges down onto it, 
leaving room between them to get 
in with a stick to clean up excess 
glue. Too much glue is more of a 
problem than too little. A small 
collar should form but this is a 
tacking, not a nailing, operation. 

As soon as all the flanges on the 
strip are pulled down onto the 
glue section, cut them apart with 
scissors - don’t worry about trim- 
ming at this point. Insert a center 
pin to size the bushing as it dries. 
In the factories a long “shrink 
pin” is used. The point on the strip 
is formed around the end of a long 
piece of center pin wire so the 
cloth rolls around it as the parts 
are pulled onto the strip and they 
are simultaneously bushed and 
strung on the wire for drying and 
sizing. These pins are not avail- 
able, so we cut the parts apart and 
insert the pin (usually a fairly 
small size) as a separate operation. 

After the glue has dried over- 
night the parts should be dipped. 
This relaxes the cloth and forms 
the fibers around the pin. The 
maker of bushing cloth actually 
suggests soaking the parts over- 
night to ensure thorough 
saturation. Methanol and water 
(10 to 1) is the traditional dip and 
then the parts are allowed to air 
dry. Most makers of Japanese 
parts are now using silicone and 
naphtha as a dip, and the impor- 
ters advise using it on those parts 
if centers are troublesome. If you 
anticipate using a fairly large pin 
in reassembling the parts, you 
may want to insert that size into 
the bushing before dipping. 

When the parts are again dry 
the bushing is trimmed with a 
very sharp blade so it is perfectly 
flush to the wood (fig. 3). Glue 
and protruding fibers are not only 
sloppy but create friction and 
alignment problems. 

The parts are now ready for reas- 
sembly. They may need reaming 
and will definitely need travelling 
- all the usual steps in action 
part replacement which we have 
come to expect. 

As an alternative to overly large 
centerpins, as a repair to dam- 

aged or contaminated bushings, 
and as a way to preserve original 
parts, rebushing is a skill we all 
utilize. Good materials and good 
techniques make for good results. 
Good luck! 

Grand Regulation 
And now, back to the heavy 

action... 
The preparatory steps which have 

been outlined in the past months 
are part of any regulation, not just 
an attempt to reduce touchweight 
or friction. For those of us who 
learn our grand regulation in manu- 
facturers’ classes at conventions, 
this may be overlooked or forgotten. 
Although those classes are excel- 
lent presentations of an ideal, those 
who teach them are the first to say 
that their material assumes an 
action in good working condition. 
Cleaning and lubricating, and 
adjusting action center friction are 
what comprises good working con- 
dition. It is the first and equally 
important stage in the two-part 
operation of regulating any action. 

An intrusive bit of reality as 
regards grand regulation is that 
regulating an action to match a par- 
ticular set of specifications will not 
always yield the best result, even 
to specifications supplied by the 
manufacturer. Factors of wear, 

Figure 3 

slight variation in manufacturing 
procedures and materials, and indi- 
vidual taste and requirements of 
pianists all play a part in making a 
“cookbook” approach to regulation 
unrealistic, unproductive and 
highly frustrating. 

The most intelligent way to go 
about regualtion is to work with 
samples within the action, com- 
pletely working through the 
regulation procedure and checking 
the results before embarking on 
wholesale adjustment. Manufac- 
turers’ specifications .are a starting 
point, but the skill we develop as 



technicians and the feedback we get 
from our customers cannot be 
ignored for the sake of some 
numbers on a page. This makes it 
doubly advantageous that the pre- 
liminary stages be completed before 
the actual regulation is attempted. 
Performance of the samples can be 
accurately evaluated without ques- 
tions such as, “Is there really no 
drop or does it appear that way 
because the spring is too strong 
because the hammer flange pinning 
is too tight and so I have over- 
strengthened the spring?” 
Confidence that the preliminary 
procedures have been completed will 
free the mind to creatively and 
accurately evaluate the regulation. 

Here, then, are some likely regu- 
lation-related causes of excess 
friction (any of which are likely to 
be perceived as weight). 

Jack position. This is a primary 
source of friction as well as action 
malfunction. Regulating it is a 
matter of striking a balance. There 
must be enough friction for the 
part to work, but not so much it 
causes problems. Figure 4 shows a 
correctly adjusted jack: the back 
edge of the jack is aligned with the 
back edge of the knuckle core. 

In the case of pear-shaped extru- 
sions of the shank wood itself, 
called Thayer knuckles, referencing 
from the front or keyboard edge of 
the knuckle, superimpose a con- 
ventional round knuckle and adjust 
the jack to its imaginary core. 
These actions are difficult to regu- 
late well, but if they are rebuilt, a 
conventional shank can usually be 
substituted. If the jack is regulated 
or has settled too far back toward 
the hammer (fig. 5) it is under the 
knuckle too long during the key- 
stroke. More of the top surface of 
the jack contacts the knuckle and 
the leading edge of the jack may be 
tilted so far back that it digs into 
the buckskin and the hammer blow 
and/or key dip may have to be 
altered just to cycle through let-off. 
Any of these may lead to com- 
plaints of heaviness. 

Obviously, the condition of the 
knuckle is important. Wear and 
settling cause the knuckle to flatten 
(fig. 6). It just naturally wants to 
conform to the top of the jack caus- 
ing more surface contact than is 
desirable. Flat knuckles also 
develop “corners” which the jack 
must jerk past on its way toward 

let-off. It may hang up on the cor- a more comfortable position and a 
ner on its way back to rest causing it clearer line of sight as I depress the 
to cheat on the next blow. If there repetition lever with one hand and 
is excess friction between the lean over slightly to reach between 
knuckle and the buck edge of the the letoff buttons to engage the 

jack (two surfaces which contact 
during return) it will affect the 
upweight and speed of return of the 
key which will also be identified as 
“heavy action.” 

Although a correctly regulated 
jack will reduce touchweight, it 
cannot be too far forward or it may 
cheat. On a hard blow, it can skip 
out from under the knuckle with- 
out engaging it sufficiently to lift 

Figure 5 

the hammer. Check for jack cheat- 
ing by placing one hand just above 
the hammers at rest - not press- 
ing them down, but restricting them 
from rising - and pushing firmly 
on each key. This will pop out any 
incipient cheating jacks which need 
to be regulated slightly further 
back. 

I regulate jacks standing behind 
the action - the hammer side 
rather than the key side. This gives 

button regulating screw. (Be sure to 
buy or modify a tool to have a nar- 
row enough shank to reach between 
dowel-type letoff buttons.) Some 
technicians adjust the #l and #88 
jacks and stretch a string across the 

repetitions, filing a tiny groove 
alongside the back edge of the jacks 
in the sides of the repetition lever to 
hold the string in place, and adjust 
the jacks to the string line. I prefer 
to adjust the jacks to the individual 
knuckles, however, since it is the 
relationship between those two 
parts and not an absolutely 
straight line of jacks which is impor- 
tant. The hammer line (blow 
distance) must be reasonably correct 
for this operation to be accurate. 
At the least, the shanks must be up 
off the rests and supported by the 
repetition lever/jack. 
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Repetition lever-to-jack height. 
Speaking of that support, here is 
another place in regulation which 
can affect touchweight. Although 
there must be sufficient clearance 
between the top of the jack and the 
knuckle for the jack to return to 
rest position, the top of the jack 
actually assists in supporting the 
hammer. The weight of the 
knuckle/hammer at rest is not sup- 
ported by the repetition lever 
alone. If the jack protrudes above 
the level of the window it will sup- 
port too much of the hammer 
weight and the touch will be very 
heavy. And, it is likely that the 
jack will hang up on return. If the 
repetition lever is too high above 
the top of the jack, there is lost 
motion between the jack top and the 
knuckle, which is inefficient and 
causes other regulation problems 
(such as lack of aftertouch - also 
interpreted as “heavy”). 

Lost motion here accelerates 
knuckle wear and flattening, since 
the jack gets a running start before 
impacting the knuckle. This condi- 
tion also results in an unstable 
hammer line since each return of 
the hammer compresses the spring 
to a slightly different degree, 
changing the height of the lever. 
Adjustment is made with the regu- 
lating button on the lever, raising or 
lowering the window end so it is 
just slightly above the top of the 
jack. A fairly close regulation can be 
done by feeling across the window to 
determine if the top of the jack is 
just slighly below it. It is more 
accurate to “wink” the jack. When 
the hammer is at rest (as above, it 
must be up off the support, and 
spring tension must be nearly cor- 
rect as well) gently trip out the jack 
by hand and feel for the brush of 
wood against buckskin as the jack 
slides out from under the knuckle. 
Watch for a small but definite drop 
in hammer position. The jack, when 
released should return almost all 
the way, although sometimes it 
needs a little help for the button to 
recontact the spoon. 

This adjustment also depends 
greatly on the condition of the 
knuckle. Once again, as the 
knuckle flattens it forms corners 
which impede smooth working of 
the jack. It also wears unevenly - 
the narrow sides of the repetition 
window dig into the buckskin and 
the top of the jack wears a groove 
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as well. This results in an uneven 
knuckle surface. It is impossible to 
really balance the weight between 
the two parts. The worse the condi- 
tion, the more space must be left 
between the jack and the lever to 
ensure jack return. This results in 
the problems just mentioned but the 
knuckle condition makes them nec- 
essary evils. 

Spring tension. If the spring 
tension is too weak, it contributes 
to problems with the jack/lever 
adjustment and may allow the 
knuckle to rest too heavily on the 
top of the jack, causing extra friction 
as the jack trips. If spring tension 
is too tight though it may also add 
“weight.” If the hammer weight and 

Figure 7 

shank pinning are correctly resist- 
ing the spring, the extra strength of 
the spring may be transmitted into 
resistance of the wippen and key. 
It will also create a noticeable kick- 
back in the key as it is released - 
a sensation many pianists find 
unpleasant, and which they may 
describe as “heavy touch.” 

If butterfly-type springs are 
kinked instead of properly 
strengthened (or weakened) at the 
coil (fig. 7), then the head of the 
spring may dig into the groove, 
requiring that excessive force be 
used to break it free. The test for 
correct spring tension is to strike 
the key, cycling the hammer into 
check, and then slowly release the 
key just until the backcheck 
releases the hammertail. Stop the 
key movement at this point. The 
hammer should rise. It should lift 
positively, but not jump. Adjust the 
spring tension with the set screw, if 
any, or by releasing the spring 
from the groove and pulling up to 
expand the coil and strengthen, or. 
by pushing down to weaken. In 

some situations it may be prudent 
to leave the springs quite strong to 
ensure a functioning action that will 
run the risk of that unpleasant 
kickback as the key is released. 

Blow distance/key dip. If the 
blow distance is too great, the tim- 
ing of hammer travel to key dip is 
thrown off and the pianist may feel 
he or she is having to do too much 
work to get sound out of the instru- 
ment. In addition, although it is 
the distance between hammer and 
string which concerns us most., it is 
actually adjusted by raising or low- 
ering the wippen. An excessively 
long blow distance is usually asso- 
ciated with a wippen body which has 
dropped significantly below parallel. 
The angle of the wippen in relation 
to its axis - the flange centerpin - 
makes for an inefficient action. A 
long blow distance is also fre- 
quently associated with lack of 
aftertouch. Unless the keydip is 
very deep, there isn’t enough key 
travel to cycle the action through 
the long blow and completely 
through letoff with that margin of 
key travel remaining which we 
identify as aftertouch. A shallow 
keydip will create the same prob- 
lem. Playing an action without 
aftertouch feels a lot like banging 
your fingertips on a desktop. On 
the other hand, if the blow is too 
short or the dip too deep, or both, 
there may be so much aftertouch 
that the jacks jam. 

After the cycle of the hammer is 
complete, until the key is released, 
the jack remains in contact with the 
letoff button and will continue to 
trip forward, possibly resulting in 
jamming the jack against the cush- 
ion in the front of the lever 
window. This runs a high risk of 
breaking jacks, and also can be felt 
as a resistance at the bottom of the 
keystroke. In checking regulation 
samples, depress the key firmly all 
the way through aftertouch and 
then gently press on the jack toe by 
hand to be sure there is still a little 
space left between the jack and the 
window cushion. If there is not, 
something in the regulation needs 
to be adjusted: blow distance, key- 
dip, letoff or drop (or all four). Too 
deep a keydip, even if the action is 
regulated to match, also may feel 
heavy because of the sensation of 
slow response - too much key 
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JOIN THE LIGHTING REVOLUTION! 
Discover what industry already knows - that good lighting is a basic tool of 
craftsmanship - that good lighting reduces fatigue, improves quality, and 
significantly increases production! 
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SunnLights, Inc. to develop a series of high quality halogen task lights for the piano technical field. 
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s 
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manufacturer’s warranty on parts and labor. 
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travel happens before the hammer 
hits the string. 

Key height. It is possible to raise 
the keys so high on the balance rail 
that the capstan is tipped toward 
the wippen flange. The key then 
loses mechanical advantage in lift- 
ing the wippen and hammer. 

Timing of damper lift. Often, 
due to settling, especially in a new 
piano, the damper lift is almost 
immediate and a lot can be done to 
improve the “touch” just by correct- 
ing the damper timing. If the key 
end contacts the damper underlever 
relatively soon in its travel it has 
not built up much momentum and 
the additional weight is more 
noticeable. The tradeoff is that a 
later damper timing may result in 
a more noticeable bump of contact. 

I have assumed a basic knowledge 
of grand regulating. You may 
assume there can be other factors in 
regulating which affect touch- 
weight, but that these are the 
primary. A good learning and 
diagnostic practice tool is the grand 
action model -buy or borrow one 
and just experiment with it a little 
when you have questions about 
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It’s a jungle in there. 
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memory! 

it help speed you through even 
the most rugged terrain, it will . 1 
always remember the way. This 
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Now, you can tune faster and 
more accurately every time. And 
you won’t have to remember how 
great your last tuning was, you 
simply recreate it. 

The Sanderson Accu-Tuner by 
Inventronics. For the time you 
save, the price is but peanuts. 

I 

Send today for the FREE 
lnventronics catalog: 

I nventronics, 
ncorporated 
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Notes and Comments. 
Ray Chandler of Kawai has writ- 

ten to ask me to remind 
technicians that metric gauge 
numbers stamped on the bridges of 
some pianos do not correspond with 
American wire sizes. German wire, 
such as Roslau, runs approximately 
(although not exactly) a half size 
smaller. For instance, the number 
14 stamped on a Kawai bridge at 
note 88 is actually size 13 l/2 in 
American size. To further confuse 
the situation, some American sup- 
ply houses have had so much trouble 
with technicians restringing entire 
pianos with German wire, assum- 
ing that the sizes corresponded and 
then finding that they had inadver- 
tently resealed the pianos, that 
some suppliers now get the wire re- 
wrapped before shipping so the 
sizes do correspond to American. 
Not only that, some manufacturers 
stamp their wire sizes to the bass 
end of a section, and some to the 
treble. The solution? Try to find 
out what type of wire is used in a 
given piano, and in all instances, 
use a micrometer and measure the 
broken string or the remaining 
unison to be sure of getting the cor- 
rect size. And, measure the new 
wire before installation. 

This months’ Journal includes an 
article by Dr. Richard Brown of 
Portland, OR, and Franklin Lundak 
of Traer, IA. It outlines the process 
and results of a resealing of a 
Steinway K upright. Although it is 
product-specific, there is enough 
general information to be gathered 
from studying the changes they 
chose to make that I think it will be 
of interest. 

My thanks to James H. Don- 
elson, author of The Piano 
Rebuilders Handbook of Treble 
String Tensions, for reading and 
evaluating this article for me. 

I hope as you read this that you’ve 
already made plans to attend our 
convention in St. Louis. If not, let 
me urge you to do so. The benefits 
of attending seem particularly 
acute to me this year. I attended my 
first convention in St. Louis in 
1973, as a very new craftsman mem- 
ber. Now I will be returning, in my 
first year as technical editor. The 
transition between one and the 
other is almost entirely the work of 
the PTG - the classes I have taken 
and the assistance I have received 
from so many. If you aren’t there, 
you don’t get it, so I say - be there! 

16/June 1988 Piano Technicians Journal 



T U N I N G 

UP 

Setting The Temperament 

Rick Baldassin 
Tuning Editor 

I have received communication 
recently from technicians stating 
that they have been having prob- 
lems setting temperament. The 
temperament is, of course, the 
foundation of a good tuning. There 
are several ways to approach the 
setting of a temperament, both 
aurally and with an electronic aid. 
This month we will examine the 
temperament. 

Before we start tuning the tem- 
perament, we must decide exactly 
what it is we are striving to 
achieve. In general, we agree that 
we are striving to tune an equal 
temperament. In the last several 
issues, however, it has been dem- 
onstrated that it is impossible to 
tune equal temperament on the 
piano. If it is impossible to tune the 
piano in equal temperament, what 
is it then that we are trying to 
achieve when we tune? 

Generally speaking, we are 
attempting to set a temperament 
which has as many characteristics 
of equal temperament as we can 
achieve. What then are some of 
the characteristics of equal tem- 
perament? As has been mentioned 
in previous issues, equal tempera- 
ment is defined as having 
fundamental frequencies which 
progress in the ratio of the twelfth 
root of two to one. As a result of 
this, the beat rates of the various 
intervals also progress in the ratio 
of the twelfth root of two to one. It 
has been demonstrated that in 

equal temperament, all of the 
intervals of a given type (Major 
thirds, for instance) have the same 
cent width (13.7 cents). If we exam- 
ine the beat rate tables, we would 
also find that intervals of a like 
kind which share a common note 
(referred to as contiguous inter- 
vals) would have beat rates in the 
same ratio as the coincident par- 
tials for that same type of interval. 
For the Major third, the ratio of the 
coincident partials is 514. If we 
were to examine the beat rates for 
a pair of contiguous Major thirds 
(FA-AC;#), we would find that 
these beat rates were also in the 
ratio of 54 (or 45, depending on 
how you look at it). 

We have established four charac- 
teristics of equal temperament. 
First, the fundamental frequencies 
progress in the ratio of the twelfth 
root of two to one. Second, the beat 
rates of the various intervals pro- 
gress in the ratio of the twelfth 
root of two to one. Third, intervals 
of like kind have the same cent 
width. And fourth, contiguous 
intervals of like kind will have 
beat rates in the ratio of the coinci- 
dent partials for that interval. Let 
us now examine how many of these 
characteristics can be executed on 
the piano. 

The first characteristic was that 
the fundamental frequencies pro- 
gressed in the ratio of the twelfth 
root of two to one. It has been dem- 
onstrated frequently that because 

of inharmonicity in the piano, the 
fundamental frequencies cannot 
progress in the ratio of the twelfth 
root of two to one. This is the rea- 
son for the failure of early 
electronic tuning devices to set 
good-sounding temperaments. 
These devices set the fundamental 
frequencies to the theoretical 
values (as accurately as they could, 
usually plus or minus three cents). 
The inharmonicity, unfortunately, 
distorted the partials and hence 
the beat rates did not sound 
acceptable. 

If the beat rates do not sound 
acceptable when the fundamental 
frequencies are set to the theoreti- 
cal values, we can conclude that in 
order for the beat rates to sound 
acceptable, the fundamental fre- 
quencies cannot be set to the 
theoretical values. If the funda- 
mental frequencies cannot be set to 
the theoretical values, then, by 
definition, the piano cannot be 
tuned in equal temperament. 

The more accurate and advanced 
tuning devices of today do not tune 
the fundamental frequencies to the 
theoretical values, but tune the 
partials with stretch to accommo- 
date the inharmonicity. Since the 
partials generate the beats, a good- 
sounding progression can be 
achieved by this method. If we dis- 
count the fundamental frequencies 
and concentrate on the other char- 
acteristics we have established, we 
can then determine what we are 
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striving for when we tune what we 
call “equal temperament” on the 
piano. 

The second characteristic men- 
tioned was that the beat rates of 
the various types of intervals pro- 
gressed in the ratio of the twelfth 
root of two to one. In the piano, it is 
crucial that the beat rates, partic- 
ularly of the fast beating intervals, 
do progress evenly. Even so, they 
will not likely progress in the theo- 
retical ratio. If the progression is 
even, however, our ears will not be 
able to determine if it is in the the- 
oretical ratio or not. 

The third characteristic was that 
like intervals had the same cent 
width. This means, for instance, 
that all of the Major thirds would 
be + 13.7 cents, all of the fourths 
would be + 2.0 cents, all of the 
fifths would be - 2.0 cents, and so 
on. Because of inharmonicity, .the 
thirds in a given piano might all be 
12.5 cents wide rather than 13.7, 
and the progression would still 
sound fine. 

We might notice that the beat 
speeds of the former were a little 
slower than the latter, but we 
would have no complaint about the 
smoothness of the progression. In 
the Sanderson data presented pre- 
viously, it was demonstrated that 
the cent widths actually decrease 
slightly in the temperament region 
rather than remaining equal. 

Even so, there can still be a nice * 
progression of beat rates. In the 
temperament area of the piano, the 
cent widths of the intervals should 
be equal or decrease slightly in an 
orderly fashion, even though these 
widths may not be the same as the 
theoretical width, in order to main- 
tain an even progression of beat 
speeds. 

The fourth characteristic was 
that the beat speeds of contiguous 
intervals should be in the same 
ratio as the coincident partials for 
the same interval. As was demon- 
strated previously, this would 
mean that for the Major thirds FA 
and AC#, the beat rates would be 
6.93 and 8.73, which are in the 
ratio of 4:5. Even though the 
actual beat rates may not be the 
same as the theoretical rates, the 
45 (or 5:4) ratio should still hold 
true. 

While it is true that several tem- 
perament systems have been 
taught, they are all attempts at the 
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same result - tuning “equal tem- 
perament” on the piano. The 
sequence of tuning is only impor- 
tant inasmuch as it facilitates the 
end result. 

Anyone who has participated in 
Bill Garlick’s Master Class in 
Temperament Tuning has experi- 
enced this. In Bill’s class, 
volunteers come to the piano and 
are permitted to tune any one note 
of their chdosing which has not 
previously been tuned. This 
approach defies any one system, as 
the volunteers are never the same, 
and there are those who prefer to 
tune by thirds or fourths or fifths 
or sixths. Maybe the note you 
would have tuned next has already 
been tuned. Even so, in each dem- 
onstration which I have observed 
or participated, the end result 
has been a good-sounding 
temperament. 

Why then are we in search of the 

While it is true that several 
temperament systems have 
been taught, they are all 
attempts at the same result 
- tuning equal tempera- 
ment on the piano. The 
sequence of tuning is only 
important inasmuch as it 
facilitates the end result. 

II 

perfect temperament system? It 
has been demonstrated that we can 
get to the same place in a myriad 
of ways. I guess we each need to be 
in search of a system which helps 
us individually achieve consistent, 
good sounding results in a reason- 
able length of time. Certainly this 
order or sequence of tuning will 
vary from individual to individual. 

This is not to say that any one 
sequence is better than another. A 
person may be able to tune a tem- 
perament using minor seconds. 
Crazy, you might say. But if the 
final product is acceptable, then it 

does not really matter how it was 
achieved. This is why I have so lit- 
tle sympathy with points of view 
which state that tuning can only 
be done this way or that, and that 
any other way is inferior. If the end 
result is acceptable, it justifies the 
means. 

Obviously, there are several 
ways to go about tuning a tempera- 
ment. Some advocate tuning by 
fourths and fifths, others by thirds 
and sixths, still others by stopping 
the lights. What is one to believe? 
One thing is for certain, it is 
imperative that all intervals which 
are to be played be given 
consideration. 

Since all of the intervals cannot 
be given equal consideration, it 
forces us to prioritize which will be 
given most importance, next most, 
and so on. It can be very dangerous 
to place too much weight on any 
one interval. Try an experiment 
which illustrates this point. Tune 
four independent chains of contig- 
uous Major thirds from F3 to F4. 
During the tuning, it is only per- 
missible to listen to Major thirds. 
Before you start, and without lis- 
tening, nudge F# up, G down, and 
G# UP. 

Begin by tuning A3 from F3 
about 7 BPS. Next tune C#4 from 
A3 such that the beat rate is in a 
5:4 ratio with F3-A3. Finally tune 
F4 from C#4 such that the beat 
rate is in a 5:4 ratio with A3-C#4. 
This completes our first chain of 
thirds, F3-A3-C#4-F4. Begin 
tuning the second chain by tuning 
A#3 from F#3, slightly faster than 
F3-A3. Next tune D4 from A#3 
such that the beat rate is in a 5:4 
ratio with F#3-A#3. This completes 
our second chain of thirds, F#3- 
A#3-D4. Begin tuning the third 
chain by tuning B3 from G3 
slightly faster than F#3-A#3. Next 
tune D#4 from B3 such that the 
beat rate is in a 5:4 ratio with G3- 
B3. This completes our third chain 
of thirds, G3-B3-D#4. Begin tuning 
the fourth chain by tuning C4 from 
G#3, slightly faster than G3-B3, 
and slightly slower than A3-C#4. 
Next tune E4 from C4 such that 
the beat rate is in a 5:4 ratio with 
G#3-C4. This completes our fourth 
chain of thirds, G#3-C4-E4. Every 
note from F3 to F4 has now been 
tuned, and if you did everything 
correctly, you should be able to 
play a perfect progression of Major 



thirds, FA, @A#, GB, G#C, AC#, 
A#D, BD#, CE, and C#F. If you 
have any problems, you may cor- 
rect them now, but remember, you 
can only play Major thirds. 
Finally, when you are satisfied 
that you have established a perfect 
series of thirds, play the fourths, 
then the fifths, then the sixths. 

With an electronic aid, this 
experiment can be performed with 
a great deal of accuracy. The 
tuning sequence is identical to the 
above. In each case, set the tuner 
two octaves above the note being 
tuned, stop the light display on the 
reference note, add 13.7 cents, then 
tune the note. This will give a pro- 
gression of Major thirds which are 
all 13.7 cents wide just like in 
equal temperament. When you 
have completed tuning all of the 
notes, be sure to listen to this per- 
fect progression of thirds, as above, 
then listen to the fourths, fifths, 
and sixths. 

After you have completed this 
experiment, you will understand 
the consequences of placing too 
much emphasis on any one inter- 
val. Knowing now that emphasis 
must be placed on the other inter- 

vals as well, we must prioritize 
them. Some prefer to prioritize by 
thirds, sixths, fourths, then fifths, 
while others prefer fifths, fourths, 
thirds then sixths. 

No way is any more correct than 
another, providing the final result 
sounds acceptable. Some intervals 
may be easier for you to work with. 
In the temperament, there are 
slow beating intervals and fast 
beating intervals. Some prefer to 
work with the slow beating inter- 
vals because they can detect when 
they have made a very slight 
change, while others prefer to 
work with the fast beating inter- 
vals because they feel they can 
establish the critical progression of 
thirds and sixths more easily. 

I would suggest you try both and 
see what works best for you. It is 
my opinion, however, that we 
should tune with the intervals 
which we consider most important 
in our final analysis. Otherwise, 
we rely on a series of resultant 
intervals. In short, I would not 
advise tuning with a chain of 
fourths and fifths, then listening 
for a perfect progression of result- 
ing thirds and sixths, or vice-versa. 

It is my preference to tune with 
thirds and fourths, and listen with 
fifths and sixths. I say this with 
some hesitation, because I do not 
wish to imply that this is better 
than any other way, just that it 
works best for me. 

When considering a tempera- 
ment system, not only is it 
important to prioritize the inter- 
vals, but also to consider how the 
intervals are tuned within the sys- 
tem, how many notes have to be 
tuned before there is a confirma- 
tion that they have been tuned 
correctly. Some systems tune note 
2 from note 1, note 3 from note 2, . . . 
and note 13 from note 12. Tuning a 
chain of fourths and fifths would 
fall into this category. Other sys- 
tems tune three or four key notes 
from which the remainder of notes 
are tuned. Tuning a chain of con- 
tiguous Major thirds from which 
the remaining notes were tuned 
would fall into this category. The 
latter helps to minimize cumula- 
tive errors. 

A few years back, I was teaching 
a tuning class at the Pacific North- 
west Conference. During the class, 
I outlined a temperament system 
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which works very well for me. 
After the class, one of the partici- 
pants presented me with an 
envelope and asked if I would read 
it in my spare time. To my amaze- 
ment, this gentleman had 
published the exact same system 
nearly 30 years prior in The Piano 
Technician. It is the earliest record 
of which I am aware of what we 
have come to call a Direct Inter- 
val Tuning system. The 
gentleman’s name was Donn Foli 
of the Vancouver B. C. Chapter. 

In Foli’s preface, he states that 
the system is like tuning a banjo or 
guitar. You start with the outside 
notes, and the other notes must fit 
between. The system begins by 
tuning a chain of contiguous thirds 
from F3 to F4 as above. The posi- 
tion of the second chain is 
determined by the tuning of con- 
tiguous fourths, both up from F3, 
and down from F4. Linking the 
chains of contiguous fourths 
together with the second chain of 
contiguous thirds cements the 
foundation, and determines the 
position of the remaining two 
chains of contiguous thirds. This 
system attacks the temperament 
in three stages. During each stage, 
adjustments are made until every- 
thing is in order, then the notes are 
left untouched for the duration. 

It is interesting to me that the 
editor at the time called Foli’s sys- 
tem an unusual approach. Thirty 
years ago, I am sure it was. In my 
mind, the fact that the work is so 
valid today makes Donn Foli a 
man ahead of his time. The system, 
as Foli described it, was, of course, 
designed to be executed aurally. 
The fact that it can also be exe- 
cuted with extreme precision by 
direct interval measurement with 
an electronic aid makes it even 
more valuable. Here is the system: 
(Please note that while the system 
presented below is essentially the 
same as was published by Donn 
Foli over 30 years ago, the descrip- 
tion here is my own). 

Step 1 - Tune A4 to 440 Hz, using 
note F2 as a reference note. 

Step 2 - Tune A3 to A4 using the 
M3-Ml0 test. 

Step 3 - Tune F3 from A3. Make 
a guess as to the speed (approx- 
imately 7 BPS). 

Step 4 - Tune C#4 from A3, such 
that the beat rate is in a 5:4 ratio 
with FA. 
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Step 5 - Tune F4 from F3 using 
the M3-Ml0 test. 

Step 6 - Test C#4-F4 M3 to see if 
it fits in the 5:4 progression FA- 
AC#-C#F. If C#F is too fast, then 
FA and/or AC# are too slow. If C#F 
is too slow, then FA and/or AC# are 
too fast. Adjust F3, C#4, and F4 
until the 5:4 progression of contig- 
uous thirds is good, including F4- 
A4. 

Step 7 - Tune A#3 from F3. Make 
a guess as to the speed (less than 1 
BPS). Test A#F fifth. 

Step 8 - Tune D#4 from A#3, 
slightly faster than FA#. 

Step 9 - Tune C4 from F4, about 
the same speed as A#D#. Test FC 
fifth. 

Step 10 - Tune G3 from C4, about 
the same speed as FA#. Play paral- 
lel fourths FA#-GC-A#D#-CF. 

Step 11 - Tune B3 from G3. GB 
must fit between FA and AC# . 

Step 12 - Test B3-D#4 M3. It 
must fit between AC# and C#F, and 
be in a 5:4 ratio with GB. Play par- 
allel M thirds FA-GB-AC# -BD# - 
C#F. If BD# is too fast, then fourths 
were tuned too wide. If BD# is too 
slow, fourths were tuned too nar- 
row. Repeat Steps 7 - 11 until Step 
12 is satisfied. 

Step 13 -Tune N3 from A#3. It 
must fit between FA and GB, and 
F#B fourth, F#C# fifth, and F’#D# 
sixth must sound good. 

Step 14 - Tune D4 from A#3. It 
must fit between AC# and BD#, be 
in a 5:4 ratio with F#A#, and AD 
fourth, GD fifth, and FD sixthh 
must sound good. 

Step 15 - Tune G#3 from C4. It 
must fit between GB and AC#, and 
G#C# fourth, G#D# fifth, and G#F 
sixth must sound good. 

Step 16 - Tune E4 from C4. It 
must fit between BD# and C#F, be 
in a 5:4 ratio with G#C, and BE 
fourth, AE fifth, and GE sixth 
must sound good. 

Now that all temperament notes 
have been tuned, test all parallel 
M thirds, fourths, fifths; and 
M sixths. Since all of these inter- 
vals have been tested along the 
way, all progressions should sound 
good. Make any minor adjustments 
as necessary, bearing in mind all of 
the tests used in the step the note 
was originally tuned. 

As you may have noticed, in this 
system M thirds and fourths are 
tuned, testing with other thirds, 
fourths, fifths, and sixths. Because 

the M sixth is a M third plus a 
fourth, the M sixth progression is 
fairly well controlled. Because no 
fifths are tuned, every fifth in the 
temperament is the result of notes 
which have been tuned via other 
intervals. For this reason it is very 
important to listen carefully to 
each fifth as the instructions indi- 
cate to ensure good sounding fifths. 
This system also requires listening 
to parallel intervals in a slightly 
different fashion than usual. It 
begins by listening to the progres- 
sion of Major thirds which are four 
half-steps apart (contiguous), then 
two half-steps apart (whole tone), 
and finally one half-step apart 
(chromatic). With practice, it can 
be as easy to predict the contiguous 
and whole tone progressions as it is 
the chromatic progression. 

As was mentioned previously, 
the same temperament can be exe- 
cuted with an electronic aid using 
direct interval measurement. 
Using the electronic aid, the inter- 
val widths would be set either 
equal, or in a slightly decreasing 
fashion. It is a complicated pro- 
cedure, but it gives quite satisfying 
results. Because of its length and 
complexity, I will not publish the 
instructions for tuning this tem- 
perament with an electronic aid at 
this time. Anyone wishing these 
instructions may obtain them by 
sending me a self-addressed, 
stamped envelope, accompanied by 
a short statement requesting the 
instructions, and either an article 
for publication in this column, or a 
good question which may be of 
interest to our readership. If there 
is enough interest, I may publish 
the electronic setting instructions 
at a later time. 

In conclusion, it has been dem- 
onstrated that there are four main 
characteristics of equal tempera- 
ment. While it has been shown 
that it is impossible by definition 
to tune the piano in equal tempera- 
ment, it has also been shown that 
the other characteristics can be 
executed readily in what we call 
“equal temperament” on the piano. 
It was mentioned that the 
sequence or manner of tuning has 
little bearing so long as the final 
result sounds acceptable. Likewise, 
the intervals used to tune with 
should be chosen based on the indi- 
vidual’s ability to achieve 
consistent, good sounding results 



in a reasonable length of time. 
Emphasis must be placed on all 
intervals which will be played, and 
caution was issued against placing 
too much emphasis on any one 
interval. The intervals given high- 
est priority in the final analysis 
should be used to tune with. 
Finally, a temperament system 
which employs the characteristics 
of equal temperament mentioned 
was presented. 

My sincere thanks to Donn Foli 
for his great insight and for being a 
pioneer in the tuning profession. 

When the Heat is On 
Recently, the Music Teachers 

National Association (MTNA) held 
its national convention in Salt Lake 
City. Ralph Barrus and I did most of 
the tuning for the convention. We 
were on very tight schedules, some- 
times having less than an hour to 
tune two pianos together. I wish to 
share a couple of experiences which 
may be of help if you find yourself in 
a similar situation in the future. 

Before the convention began, 
Ralph and I determined that in the 
areas with more than one piano, 
each time the pianos were tuned, 
they would be pitched strictly at 
A440. This was cumbersome at 
times, especially when an instru- 
ment was basically in tune with 
itself but, say, two cents sharp. Just 
moments prior to one of the Winners 
Concerts, I learned that one of the 
performances required two pianos. 
Fortunately, the piano which Ralph 
had tuned the day before was right 
at A440. The piano which I had just 
finished tuning was also right at 
A440. When I started the tuning, 
the piano was slightly above pitch, 
but in keeping with our agreement, 
I lowered the piano to 440. The fact 
that both pianos were tuned pre- 
cisely to A440 averted a near 
disaster, and the two pianos were 
matched together beautifully for the 
performance. 

Another experience happened 
which brought home the fact that at 
times we must have decisions made 
in advance, so that when a situation 
occurs we do not have to decide what 
to do, only to do it. 

Because of the tight scheduling at 
the convention, I had only 45 min- 
utes to tune for an important recital. 
Just 15 minutes before the perfor- 
mance was to begin, a string broke 
at the cape bar. The string com- 
prised the center and right strings of 

the unison, so the string could not 
simply be removed, as there would 
be nothing for the hammer to strike 
in the shift position. 

My car (with the piano wire) was 
parked a good 10 minutes away. I 
knew I had only one option - tie 
the string with the existing wire. I 
quickly removed the short piece of 
wire which extended from the 
tuning pin to the cape bar, backing 
the tuning pin out about one and a 
half turns. I then backed off about 
two turns from the other tuning pin, 
and unhooking the string from the 
bridge pins, pulled the wire toward 
the rear of the piano, straightening 
the bends from the cape bar, bridge 
pins, and hitch pin. 

I tied the string by making the 
first bend in the short piece of wire, 
and slid it on to the longer piece. I 
then made the second bend in the 
long piece of wire. Because the coil 
was still wound on the short piece of 
wire, I had to do some fancy maneu- 
vering, but finally got the knot 
together. 

Placing the needlenose into the 
coils of the short piece of wire, I pul- 
led toward the rear of the piano and 
tightened the knot as much as possi- 
ble. The adrenaline was really 

flowing. I placed the wire through 
the bridge pins, around the hitch 
pin, through the bridge pins again, 
under the cape bar (the knot just 
cleared), and onto the tuning pin. I 
quickly pulled the string to pitch, 
stretched the string to tighten the 
knot, straightened the previous 
bends a little more, and spent the 
last few minutes getting the tuning 
stabilized. 

When I was done, there were two 
and a half coils on each tuning pin, 
and a cute little knot between the 
cape bar and the front duplex. I 
closed my tuning case, and in front 
of the audience, walked away like 
nothing had happened, with five 
minutes to spare. In this instance I 
did not have time to spend deciding 
what to do. I had only time to do it. 
Fortunately for me, I remembered 
how to tie a knot as well. 

Until next time, practice tying a 
knot in a string. Pretend it is a bass 
string through an agraffe - that 
makes it more fun. 

Please send your questions and 
comments to me: 

Rick Baldassin 
2664 W. 220 North 
Provo, UT 84601 
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COMPUTERS 

L ast month I discussed possible 
reasons why you might want a 
computer. This month I want to 
cover the basic hardware avail- 
able. The whole computer 
industry, both hardware and soft- 
ware, is very unlike the piano 
industry in that it is changing very 
rapidly. 

Computer. First you need a 
basic computer.This is the heart of 
the system and includes the key- 
board and central processor. Two 
acronyms often associated with 
computers are ROM and RAM. 
ROM stands for “Read Only Mem- 
ory.” This is the memory in the 
computer that is unchangeable and 
tells the computer how to be a 
computer. 

It is the same as the memory in a 
calculator that tells it how to add 
and substract. RAM stands for 
“Random Access Memory.” This is 
the memory which you are free to 
use for programs and data. Mem- 
ory is usually measured in “K.” 
One K equals 1,024 bytes. A byte 
is one letter or number. The 
amount of RAM you want in your 
computer is partly determined by 
the software you want to use. All 
software has a minimum RAM 
requirement. The larger the pro- 
gram, the more functions it can 
perform. 

Monitor. Your computer can’t 
communicate with you without a 
monitor to display information. A 
monitor can be a TV set or a moni- 
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tor made for computers. Monitors 
usually have finer detail than a TV 
and may be amber or green to min- 
imize eye strain. Color monitors, 
although more expensive, give you 
both the color of the TV plus the 
detail of the monitor. 

Storage Devices. When the 
computer is turned off it loses all 
the information stored in the 
RAM. In order to eliminate key- 
ing in a program every time the 
computer is turned on we need a 
storage device. The least expen- 
sive is a cassette recorder. But you 
get what you pay for and this is 
also the slowest way to store and 
load information. A simple pro- 
gram could take as much as 30 
minutes to load with a cassette 
recorder. The most common stor- 
age device on small computers is 
the floppy disk. These are 5 l/2- 
inch flexible plastic disks with 
recording material similar to 
recording tape. Typical storage 
capacity is from 140K to 360K 
depending on how tightly the 
information is packed together and 
whether the disk drive writes on 
both sides or only one side of the 
disk. Because the disks are 
removable there is no limit to stor- 
age capacity other than how much 
data is available on any one disk. 
Several computers now have 3 l/2- 
inch disks available which will 
store 800K per disk. It is typical of 
the computer industry that newer 
products are smaller yet do more. 

Hard Drives. Hard drives con- 
tain a fixed rigid disk that can 
pack information much more 
tightly. 

Hard drives usually start at 10 
Megabytes (10 million bytes) and 
units up to 120 Meg are becoming 
more readily available. There are 
even hard drives with removable 
disks but these are very expensive 
and not really necessary for most 
piano technicians. A hard drive 
spins faster so data access is five to 
ten times faster than on floppies. 
Its large capacity gives you access 
to a large amount of data at once 
without the need to swap disks 
constantly. Once the fixed disk 
unit is full you cannot add more 
data but you can copy less used 
data onto floppies and free up the 
space. It is unlikely that a piano 
technician would have more than 
10 Meg of data that required con- 
stant updating. How much 
storage space a technician needs 
will depend on how many cus- 
tomer records he has and how 
much information is kept on each 
record. 

RAM Disks. RAM disks are 
really just extra RAM which is set 
up to store data in the same format 
that a disk drive does. RAM 
drives are the fastest storage 
devices, but all memory is lost 
when the computer is turned off so 
the information must be loaded 
onto a disk before turning off the 
computer. We are beginning to see 



RAM drives with a battery on 
them so they will keep their mem- 
ory even when the computer is off. 
RAM disks are becoming avail- 
able in large capacities but keep in 
mind that on an Apple with 140K 
capacity on its floppies, to back up 
a 10 Meg hard or RAM disk takes 
72 floppies. If you had to back up 
the whole thing every time you 
turn off the computer you would 
not have saved much time with the 
computer. 

I bought a hard disk along with 
my floppies rather than a RAM 
disk for the following reason. At 
the end of each day I have four or 
five customer records to enter in 
the computer. The hard disk just 
saves each new entry and I’m 
done. With a RAM disk I would 
need to load seven disks of cus- 
tomer records, make my changes 
and then load it back onto the 
seven disks. This procedure would 
take too much time. 

If you only enter customer infor- 
mation weekly or less frequently 
this might not be a problem to you. 

Printers. To get information out 
of your computer and onto paper 
you need a printer. There are two 
main types of printers available 
today: daisy wheel and dot 
matrix. A daisy wheel printer has 
a small wheel with 96 spokes and 
a character at the end of each 
spoke. It is similar to the wheel in 
a Dymo label maker. The wheel 
spins and a small hammer hits it 
at the precise moment to print the 
correct letter. This type of printer 
is letter quality and is similar to a 
high quality IBM typewriter. It is 
slow as printers go - 12-20 cps. 
(character per second). 

However, this is about 250 words 
per minute, which is still faster 
than most of us can type. 

Dot matrix printers have a head 
with a column of wires that prints 
dots. As the head moves across the 
paper, precise timing of the dots 
produces letters. These can be 
quite fast, as high as 600 cps. Most 
dot printers offer several speeds, 
giving a high speed draft quality 
and a lower speed of near-letter 
quality or, in some cases, true let- 
ter quality. They slow down and 
print more dots per letter so they 
fill in the spaces between the dots. 

Both dot matrix and daisy wheel 
printers offer a selection of type 
styles. Daisy wheels are remov- 

able and can be replaced with 
other type styles, similar to an 
IBM Selectric typewriter. Dot 
printers change type styles elec- 
tronically and the limits are in the 
software only. 

There are even multilingual 
word processors that let you print 
in Russian, Hebrew, Japanese and 
other languages that use different 
alphabets. Dot printers can also 
print graphics for software that 
use them. Dot printers can more 
easily change type styles in the 
middle of printing. A daisy wheel 
would require a pause to change 
wheels or to overprint where the 
printer skips a place for the second 
typestyle on the first pass. This 
method requires the paper to be 
backed up and a second pass made 
to fill in the blanks with the sec- 
ond typestyle. 

On the high end of the market 
are laser printers which print with 
print shop quality at speeds up to 
two to three pages per second. It is 
doubtful that most of us would 
need such a printer but it has cre- 
ated a whole new field of desktop 
publishing. 

Modems. A modem is a device 
that allows your computer to com- 
municate with another computer 
over the phone. This communica- 
tion might be desirable for 
businesses needing to share infor- 
mation between several locations. 

Modems provide access to a 
number of services which tie your 
computer into a large mainframe 
computer. On a subscription basis 
you can get up-to-the-minute stock 
reports, make airline reserva- 
tions, browse through a legal 
library, order merchandise 
through catalog services, etc. 
Many computer user groups have 
a bulletin board service in which a 
computer acts as a contact point for 
the exchange of information. This 
allows for electronic mail - you 
could type a letter; send it to the 
bulletin board computer; the recip- 
ient accesses the data into his 
computer and then prints it out. 
Our PTG home office staff cur- 
rently uses a modem to send 
Journal text to the typesetter who 
can then run it without having to 
key it in again. The possibilities 
are endless and we have just begun 
to see the kinds of things that will 
be available by modem. 

Other hardware. Other than 

the basic hardware discussed 
there are circuit boards called 
“cards” which plug into your com- 
puter and make it do other things. 
For example, printers often need 
an interface card so that the com- 
puter can properly run the printer. 
There are cards with extra RAM 
so you can upgrade your computer 
to run larger programs. There are 
cards that make your computer 
run with an operating system dif- 
ferent than it was built with. This 
would allow you to use a whole 
library of software which would 
not work otherwise. There are 
cards to speed up your computer in 
case you find it so slow this expen- 
diture is warranted. There are 
even cards with permanent pro- 
grams so you can run popular 
software without having to load it 
from a disk. Another interesting 
card creates a cache memory 
which is used to store the data you 
use most often from your hard 
disk. As you operate your com- 
puter this card analyzes what 
data is accessed most and stores it 
in RAM, thus giving you RAM 
speed for your most used data. It 
also loads this data when the com- 
puter is turned on so you don’t 
have to think about it the way 
you would with a regular RAM 
disk. 

With an overview of hardware 
accomplished, next month we will 
begin to look at software. There 
are three main types of programs 
used for business: Word Processor, 
Spread Sheet and Data Base. I 
will take each one separately for 
the next three months. In no way 
do I expect these articles to be 
definitive since computers change 
very quickly. I also will avoid 
dealing with specific programs 
since they may not be available for 
your computer. n 
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AT 

LARGE 

Resealing the 1905 Steinway Upright 

Richard M. Brown, M.D., RTT 
Portland, OR 

and 
Franklin Lundak, RTT 

Traer, IA 

W e analyzed a 1905 Steinway 
upright to evaluate the quality of 
the original scaling. We found 
serious flaws in the original con- 
ception, and design errors 
involving both bass and treble 
bridges. Although these flaws are 
structural and significant, it is pos- 
sible to circumvent most of the 
present limitations of this instru- 
ment. 

The following tables depict the 
original scaling specifications, as 
measured from a well-preserved 
instrument with original string- 
ing. Calculations of tension and 
inharmonicity were performed on 
the TI-66 programmable calcula- 
tor, using Dr. Al Sanderson’s 
scaling equations. A cursory 
glance at the graphs will illustrate 
some of the errors of the original 
scaling, as well as what improve- 
ments can be made by redesign of 
stringing. 

The total plate tension is not sig- 
nificantly altered: computation 
gives original scaling tension at 
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35,891; redesigned scaling gives 
37,345 - an increase of 1,454 
pounds (4 percent), well within the 
tolerance of the plate. 

We can find five good reasons to 
rescale this instrument: 1) 
Resealing significantly decreases 
inharmonicity in all wound 
strings; 2) Redesign for proper 
monochord tension achieves 
increased carrying power of the 
lower bass; 3) Monochord and 
bichord sections will be homoge- 
neous in volume, respectively, with 
equitension scaling each section; 
4) Better balance of monochord 
and bichord power levels results 
from resealing with 10 percent 
greater monochord tension com- 
pared to bichords; 5) Improved 
balance results throughout the tre- 
ble section (see tension scatter 
graph). The lowermost two uni- 
sons of the treble bridge cannot 
accommodate unwrapped 
strings, being of insufficient 
length. With redesign for wrapped 
strings, a smooth “break” can be 

achieved. 
However, there are three serious 

intrinsic flaws in this instrument: 
1) The bass bridge is not notched in 
the bichord section. There is a one- 
eighth-inch difference in speak- 
ing length within the bichord 
unisons, which will preclude 
“clean” unison tuning; 2) The tre- 
ble bridge lacks “pauses” in its 
curve at the braces, resulting in 
excessive increment of speaking 
length across the strut. One must 
reverse trend in wire gauge to 
accommodate this faulty design; 3) 
The lowermost treble is signifi- 
cantly understressed with original 
scaling, smoothing the “break” and 
pulling up the tenor volume neces- 
sitate wrapped strings notes #27 
and #28, requiring minor plate 
modification. 

We offer these suggestions to our 
colleagues who may encounter this 
instrument and who wish to 
rebuild it. The acoustical quality 
will be much enhanced by 
resealing. 



EXPLANATION OF SYMBOLS 

MBT = monochord bichord trichord 
LMR = left middle right 
D/S = doubly wound string ! singly 
wound string 
L, = speaking length, inches 
L, = length from front bridge pin 
(nearest tuning pin) to hitch pin 
L, = length of string from hitch pin to 
agraffe (used to calculate elongation at 
pitch tension) 
d = core diameter, inches 
Dz = outermost diameter of wound 
string 
Li = length unwrapped end of bass 
string, assumes equal measurements 
each end of string 
L2 = ‘step,’ length outer winding pro- 
trudes beyond inner winding, assumes 
equal measurements each end of string 
T = tension in pounds 
P = percentage breaking point 
e = elongation in inches at pitch 
tension 
B = inharmonicity (cents) 
Lh = length end of loop to start of wind- 
ing, used for ordering wound strings 

AT LAST. l l 

A Piano Carriage That Can Support 
Your Piano Investment I 

in high density plastics for an elegant 
finish consistent with the finest decor. 

Soft to the touch, the eye, and the ear, 
CLASSIC’S plastic coating will not 
transmit even the slightest sympathetic 
vibrations. 

engineering, absolutely 
no damage to your piano’s 

legs, or to your floor. It’s 
smooth and effortless move- 

ment belies its durability. 

Colors will not chip or peel! 
Can be shipped UPS 

Patent Pendlng 0 1985 

SCHROEDER’S CLASSIC CARRIAGE 
9333 96th St. No. l Mahtomedi, MN 55115 l (612) 429-4465 

A division of Decals Unlimited 

NEW! 
FROM DAMPP-CHASER 

1) MODEL H-2 HUMIDISTAT 
MORE SENSITIVE 

MORE ATTRACTIVE 
NOW A POWER SOURCE FOR LOW WATER WARNING 

LIGHT ASSURING FULL TIME OPERATION 

2) MODEL LWL-2 LOW WATER WARNING 
LIGHT FOR HUMIDIFIERS 

FLASHES TO ATTRACT ATTENTION 
SHORT CORD TO HUMIDISTAT 

PLUGS IN WITH NEW PHONO-JACK 

3) MODEL HM-2 VERTICLE HUMIDIFIER 
PACKAGE CONTAINS LOW WATER WARNING 

LIGHT AND WATERING KIT 

CALL l-800-438-1524 TOLL FREE IN ENTIRE UNITED STATES 
FOR NEW CATALOG PAGE, PRICE LIST 

AND DETAILS ON OUR FREE SALES AIDS 

Q!! 
Q 
185110 5 Year Guarantee 

Dampp-Chaser@ Electronics Corporation 
Hendersonville, NC 28739 

June 1988 Piano Technicians Journal/25 



Original Bass Scaling 
Nt. Strg. MBT D/S L. La d D, 
# # 

D,/d L, T P B 

1 :: iti : 45.75 4.375 .060 .225 3.7 .875 165 18 .514 
2 45.75 4.875 .056 .212 3.8 .875 165 21 .408 
3 3 

E i 
45.25 5.25 ,056 .205 3.7 .875 169 21 .408 

4 4 45.31 5.675 .052 .192 3.7 .875 167 24 .324 

f 6 5 ii i 45.0 44.81 6.125 6.50 .049 .049 .183 .173 3.7 3.5 .875 .875 168 167 28 28 .274 .277 
7 7 

E 
S 44.56 6.675 .043 .166 3.9 .875 171 37 .195 

8 8 s 44.25 6.675 .042 .161 3.8 .875 178 40 .183 

Yo l”o iti : 44.0 43.75 6.50 6.375 .040 ,040 .156 .154 3.9 3.8 ,875 .875 185 200 46 SO .163 .159 
11L 11 B 

E 
43.5 6.94 .042 .131 3.1 .675 161 36 .157 

11R 12 B 43.5 6.0 .042 .131 3.1 .675 161 36 .157 
12L 13 B 43.25 6.81 .041 .121 2.9 .675 153 36 .153 
12R 14 B 

i 
43.25 5.94 .041 .121 2.9 .675 153 36 IS3 

13L 15 B : 42.875 6.19 .041 .123 3.0 .675 175 41 .142 
13R 16 B 42.875 5.875 .041 .123 3.0 .675 175 41 .142 
14L 17 B : 42.56 6.125 .041 I19 2.9 .675 181 43 .140 
14R 18 B 42.56 5.81 .041 .119 2.9 .675 181 43 .140 
1SL 19 B : 42.25 6.0 .041 .116 2.8 .675 190 45 .137 
15R 20 B 42.25 5.75 .041 .116 2.8 .675 190 45 .137 
16L 21 B : 41.56 6.0 .041 .112 2.7 .675 193 45 .141 
16R 22 B 41.56 5.675 .041 .112 2.7 .675 193 45 .141 
17L 23 B S 41.675 5.875 .039 .107 2.7 .675 199 52 ,119 
17R 24 B 

: 
41.675 5.56 .039 .107 2.7 .675 199 52 I19 

18L 25 B 41.31 5.876 .039 .106 2.7 .675 215 56 .115 
18R 26 B 

: 
41.31 5.50 .039 .106 2.7 .675 215 56 .llS 

19L 27 B 41.0 5.75 .040 .102 2.6 .675 221 55 I23 
19R 28 B : 41.0 5.375 .040 .102 2.6 .675 221 55 I23 
20L 29 B 40.69 5.69 .039 .098 2.5 .675 225 59 .115 
20R 30 B 40.69 5.375 .039 .098 2.5 .675 225 59 .llS 
21L 31 ii 

: 
40.376 5.675 .038 .093 2.4 .675 225 62 .109 

21R 32 s 40.376 5.31 .038 .093 2.4 .675 225 62 .109 
22L 33 B 40.06 5.56 .038 .089 2.3 .675 228 62 I10 
22R 34 B 

: 
40.06 5.25 .038 .089 2.3 .675 228 62 ,110 

23L 35 B : 39.69 5.50 .037 .085 2.3 .675 229 66 .104 
23R 36 B 39.69 5.19 .037 .085 2.3 ,675 229 66 .104 
24L 37 B 

: 
39.375 5.44 .038 .077 2.0 .675 209 57 .117 

24R 38 B 39.375 5.06 .038 .077 2.0 .675 209 57 .117 
2SL 39 

i E 
39.12s 5.375 .037 .070 1.9 .675 192 56 .115 

2SR 40 39.12s 5.0 .037 .070 1.9 .675 192 56 .115 
26L 41 E 38.75 5.31 .036 .068 1.9 .675 200 61 .107 
26R 42 38.75 4.94 .036 .068 1.9 .676 200 61 .107 

Piano Tmhnology 
Our 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, regulation, repairs, and 
maintenance on grands, uprights and spinets. There’s al 
the general study of acoustics, history of the piano, 
business practice and promotion. 

.A 
i 

Your Second Year advances you to comprehen- 
slve 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., Jbhn. E. ’ 
Stebbins, R.T.T. 

lber NATTS. 
!7-0155. 

Financial aid. Accredited Men 
For catalog, write or call (617) 2i 

NORTH~BENNETSTREETSCH~L 
39x North Benner Srreet l Boston, Massachusetts 02 I I3 

Original 
Treble Scaling 

note Lm G 
# 
27 42.69 18 
28 42.13 18 
29 41.94 18 
30 40.81 18 
31 39.62 18 
32 38.12 18 
33 36.69 18 
34 34.38 18 
35 33.50 18 
36 31.94 18 
37 30.31 18 

d T p 

.041 107 25 

.041 117 28 

.041 131 31 

.041 139 33 

.041 147 35 

.041 153 36 

.041 159 37 

.041 156 37 

.041 167 39 

.041 170 40 

.041 172 40 

38 28.86 17 .039 158 41 
39 27.38 17 .039 160 42 
40 25.94 17 .039 161 42 
41 24.69 17 .039 164 43 
42 23.50 17 .039 167 43 
43 22.37 17 .039 170 44 
44 21.06 17 .039 169 44 
45 19.94 17 .039 170 44 

46 18.94 16 l/2 .038 163 45 
47 18.0 16 l/2 .038 165 45 
48 17.125 16112 .038 168 46 
49 15.56 161/2 .038 156 43 
SO 14.75 161/2 .038 157 43 
51 14.125 161/2 .038 162 44 
52 13.375 161/2 .038 153 45 
53 12.75 16 l/2 .038 166 45 

54 11.24 16 .037 137 40 
55 10.69 16 .037 139 40 
56 10.24 16 .037 144 41 
57 9.75 16 .037 146 42 
58 9.25 16 .037 148 43 
59 8.87 16 .037 152 44 
60 8.37 16 .037 152 44 
61 8.0 16 .037 156 45 
62 7.625 16 .037 159 46 

63 7.3 151/2 .036 155 47 
64 6.81 15 l/2 .036 151 46 
65 6.43 15 l/2 .036 152 46 
66 6.125 15112 .036 154 47 

67 5.81 15 .035 147 48 
68 5.43 15 .035 144 47 
69 5.18 15 .035 148 48 
70 4.87 15 .035 146 47 

71 4.625 14 l/2 .034 140 48 
72 4.375 14 112 .034 140 48 
73 4.19 141/2 .034 145 49 
74 3.94 14 l/2 .034 144 49 

75 3.75 14 .033 137 50 
76 3.44 14 .033 130 47 
77 3.375 14 .033 140 51 
78 3.19 14 .033 140 51 

79 3.06 
80 2.94 
81 2.75 
82 2.625 

83 2.50 
84 2.375 
85 2.25 
86 2.125 
87 2.0 
88 2.0 

13112 .032 137 53 
13 l/2 .032 142 55 
13112 .032 139 54 
13 l/2 .032 142 55 

13 .031 136 56 
13 .031 138 57 
13 .031 139 57 
13 .031 139 57 
13 .031 138 57 
13 .031 155 64 
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Resealed Design - Wound Strings 
s 
t 

:~MD 
t nB/ 
e g T S L. L. Lt d Ds 2 Lo Ls T P e B 

1 1 M D 45.75 4.375 50.1 .049 .245 5 .5 .5 196 32 .18 .216 
2 2 M D 45.75 4.875 50.6 .047 .235 5 .5 .5 202 36 .21 .186 
3 3 M D 45.25 5.25 50.5 .045 .225 5 .5 .5 203 40 .23 .167 
4 4 M D 45.31 5.675 51.0 .042 .210 5 .5 .5 199 45 26 .140 
5 5 M D 45.0 6.125 51.1 .040 .200 5 .5 .5 200 49 .29 .126 

6 6 M D 44.81 6.50 51.3 .038 .190 5 .5 .5 201 55 .33 .113 
7 7 M D 44.25 6.675 51.2 .036 .180 5 .5 .5 200 61 36 .103 
8 8 M D 44.25 6.676 50.9 .035 .171 4.9 .5 .6 200 65 38 .099 
9 9 M D 44.0 6.50 50.5 .035 .162 4.6 .5 .5 199 64 .39 .lOO 
10 10 M D 43.75 6.375 50.1 .035 .153 4.4 .5 .5 198 64 .37 .lOl 

11L 11 B D 43.5 6.94 50.0 .034 .139 4.1 .5 .5 181 62 .35 .lOO 
11R 12 B D 43.5 6.0 59.5 .034 .139 4.1 .5 .5 181 62 .35 .lOO 
12L 13 B D 43.25 6.81 50.1 .034 .132 3.9 .5 .5 181 62 36 .lOl 
12R 14 B D 43.25 5.94 49.2 .034 .132 3.9 .5 .5 181 62 38 .lOl 

13L 15 B D 42.875 6.19 49.1 .033 .125 3.8 .5 .5 179 65 .37 .098 
13R 16 B D 42.875 5.875 48.75 .033 .125 3.8 .5 .5 179 65 .37 .098 
14L 17 B D 42.56 6.125 48.7 .033 .119 3.6 .5 .5 180 65 .37 .098 
14R 18 B D 42.56 5.81 48.4 .033 .119 3.6 .5 .5 180 65 .37 .098 

15L 19 B S 42.25 6.0 48.2 .038 .114 3 .5 - 184 50 .29 .092 
15R 20 B S 42.25 5.75 48.0 .038 .114 3 .5 - 184 50 29 .092 
16L 21 B S 41.56 6.0 47.6 .036 .108 3 .5 - 179 55 .31 .082 
16R 22 B S 41.56 5.675 47.2 .036 .108 3 .5 - 179 55 .31 .082 

17L 23 B S 41.675 5.875 47.6 .034 .102 3 .6 - 180 62 .35 .068 
17R 24 B S 41.675 5.56 47.2 .034 .102 3 .5 - 180 62 .35 .068 
18L 25 B S 41.31 5.875 47.2 .034 .097 2.8 .6 - 180 62 .34 .069 
18R 26 B S 41.31 5.50 46.8 .034 .097 2.8 .5 - 180 62 34 .069 

19L 27 B S 41.0 5.75 46.7 .034 .092 2.7 .5 - 179 61 34 .070 
19R 28 B S 41.0 5.375 46.4 .034 .092 2.7 .5 - 179 61 .34 .070 
20L 29 B S 40.69 5.69 46.4 .034 .088 2.6 .5 - 182 62 34 .070 
20R 30 B S 40.69 5.375 46.1 .034 .088 2.6 .5 - 182 62 34 .070 

21L 31 B S 40.375 5.675 46.0 .034 .084 2.5 .6 - 183 63 34 .070 
21R 32 B S 40.375 5.675 46.0 .034 .084 2.5 .5 - 183 63 .34 .070 
22L 33 B S 40.06 5.56 45.6 .034 .079 2.3 .5 - 179 61 .33 .070 
22R34 B S 40.06 6.25 45.3 .034 ,079 2.3 .5 - 179 61 .33 .070 

23L 35 B S 39.69 5.60 45.2 .034 .075 2.2 .5 - 179 61 .33 .074 
23R 36 B S 39.69 6.19 44.9 .034 .075 2.2 .5 - 179 61 .33 .074 
24L 37 B S 39.375 5.44 44.8 .034 .072 2.2 .5 - 182 62 .33 .073 
24R 38 B S 39.375 5.06 44.4 .034 .072 2.2 .5 - 182 62 .33 .073 

25L 39 B S 39.125 5.375 44.5 .034 .068 2.0 .5 - 181 62 .33 .074 
25R 40 B S 39.126 5.0 44.1 .034 .068 2.0 .5 - 181 62 .33 .074 
26L 41 B S 38.75 5.31 44.1 .034 .066 1.9 .S - 182 62 .33 .075 
26R 42 B S 38.75 4.94 43.7 .034 .065 1.9 .5 - 182 62 .33 .075 

27L 43 T S 42.69 * l .033 .054 1.6 .5 - 174 63 34 .055 
27M44 T S 42.69 l l .033 .054 1.6 .5 - 174 63 34 .055 
27R 45 T S 42.69 + + .033 .054 1.6 .5 - 174 63 34 .055 

28L46 T S 42.13 * * .033 .052 1.6 .5 - 176 64 .35 .056 
28M47 T S 42.13 * * .033 .052 1.6 .5 - 176 64 .35 ,056 
28R 48 T S 42.13 * l .033 .052 1.6 .5 - 176 64 .35 .056 

* Note #27 and #28 are the lowermost unisons on the treble bridge. These 
unisons were originally designed for unwrapped strings, and the plate will thus 
require modification: additional hitch pins will need to be drilled, ideally aligned 
with the bridge pins for equal side bearing. This will probably involve removai 
and plugging of the original hitch pins for these two unisons. One can estimate 
l/3” elongation at pitch tension for these redesigned wound strings. To order, 
subtract 1 l/3” from the speaking length (l/2” unwrapped length each end plus 
elongation factor = 1 l/3”) to obtain appropriate length of wrap. Measure from 
newly located hitch pin to front bridge pin and add l/2” to obtain length from 
loop to start of winding. 

Fast and Easy 
Dry Transfer Letters 

Over 300 Fallboard 
and Soundboard Decals 

Custom Service for Obscure Names 

DECALS UNIMIITED, INC. 
9333 96th S&No. l Mahtomedi, Minn. 55115 

WRfTE FOR BROCHURE 

$: 

WE 4RE SMALL 

WE ARE ACCURATE 
-.I& -- 

1:; WE ARE FAST I 
.4 WE ARE 

-, i- QUALITY BASS, INC. 
since 1976 

SAME DAY SERVICE 
la For Single Strings 

:- 3 - 5 Days for Sets 
i-j 

Complete Line of 
Universal Sets 

“1 5, Send Old Strings or 

I 

Call with the 4 Measurements 
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Resealed 
Treble Strings 

Note La G d T P 
27(seewoundstringspeeifications) 
28(seewoundstringspecifications) 

*29 41.94 21 .047 172 31 

30 40.81 20 .045 167 33 
31 39.62 20 .045 177 35 
32 38.12 19 .043 168 36 
33 36.69 19 .043 175 37 

34 34.38 18112 .042 164 37 
35 33.50 181/2 .042 175 39 

36 31.94 18 .041 170 40 
37 30.31 18 .041 172 40 

38 28.66 17112 .040 167 41 
39 27.38 17112 .040 168 42 
40 25.94 17112 ,040 170 42 
41 24.69 17112 ,040 172 43 
42 23.50 17 .039 167 43 
43 23.37 17 .039 170 44 
44 21.06 17 .039 169 44 
45 19.94 17 .039 170 44 

46 18.94 16112 .038 163 45 
47 18.0 161/2 .038 165 45 
48 17.125 161/2 .038 168 46 
49 15.56 16112 .038 156 43 
50 14.75 16112 .038 157 43 
51 14.125 16112 .038 162 44 
52 12.375 16112 .038 163 45 
53 12.75 16112 .038 166 45 

l 54 11.24 17 .039 152 40 
55 10.69 17 .039 155 40 
66 10.24 17 .039 159 40 

57 9.75 16112 .038 154 42 
58 9.25 161/2 .038 156 43 

59 8.87 16 .037 152 44 
60 8.37 16 .037 152 44 
61 8.0 16 .037 156 45 
62 7.625 16 .037 159 46 

63 7.3 15112 .036 155 47 
64 6.81 151/2 .036 151 46 
65 6.43 151/2 .036 152 46 
66 6.125 151/2 .036 154 47 
67 5.81 15112 .036 156 48 
68 5.43 151/2 .036 153 47 
69 5.18 15112 .036 156 48 
70 4.87 15112 .036 155 47 
71 4.625 15112 .036 157 48 
72 4.375 151/2 .036 157 48 
73 4.19 15 .035 153 49 
74 3.94 15 .035 152 49 
75 3.75 15 .035 155 50 
76 3.44 15 .035 146 47 

77 3.375 141/2 .034 149 51 
78 3.19 14112 .034 149 51 

79 3.06 14 .033 145 53 
00 2.94 14 .033 151 55 
81 2.75 14 .033 148 54 
82 2.625 14 .033 151 55 

83 2.50 13112 .032 145 56 
84 2.375 13112 .032 147 57 

85 2.375 13 .031 147 57 
86 2.125 13 .031 148 57 
87 2.0 13 .031 138 57 
88 2.0 13 .031 155 64 

Tied string bass side of note #29 

*?\iedstlingbase~ideofnote#&t 

Note 
# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Strg. 
# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11L 
11R 
12L 
12R 

11 
12 
13 
14 

13L 
13R 
14L 
14R 

15 
16 
17 
18 

15L 
15R 
16L 
16R 

19 
20 
21 
22 

17L 
17R 
18L 
18R 

23 
24 
25 
26 

19L 
19R 
2OL 
20R 

27 
28 
29 
30 

21L 
21R 
22L 
22R 

31 
32 
33 
34 

23L 
23R 
24L 
24R 

35 
36 
37 
38 

25L 39 
25R 40 
26L 41 
26R 42 

Bass String Order Sheet 

D/S 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 

D 
D 
D 
D 

S 
S 
S 
S 

S 
S 
S 
S 

S 
S 
S 
S 

S 
S 
S 
S 

S 
S 

E 

S 
S 
S 
S 

d 

.049 

.047 

.045 

.042 

.040 

.038 
,036 
.035 
.035 
.035 

.034 

.034 

.034 

.034 

.034 

.034 

.034 

.034 

.038 

.038 

.036 

.036 

.034 

.034 

.034 
,034 

.034 

.034 

.034 

.034 

.034 

.034 

.034 

.034 

.034 
,034 
.034 
.034 

.034 

.034 
,034 
,034 

G Core D, 

22 .245 
21 .235 
20 .225 
18112 .210 
17112 .200 
16112 .190 
15112 .180 
15 .171 
15 .162 
15 .153 

449/16 4718 
45112 5 3la 
44 5 3t4 
44 63/l6 
4311/16 63/8 
43112 7 
433/l6 71/8 
42 718 7 3116 
42 518 7 
42 318 6 3/8 

14112 .139 
141/2 .139 
14112 .132 
14112 ,132 

41118 7 7116 
41118 6 l/2 
41 718 75/l6 
41 7/a 6 7116 

14112 .125 
141/2 .125 
14112 .119 
14112 .I19 

41 l/2 611/l6 
41 l/2 63/8 
413/16 65/8 
41 3/l6 6 5/16 

161/2 .114 
16112 .114 
151/2 .108 
151/2 .108 

41 6 l/2 
41 6 l/4 
40114 6 l/2 
401/4 63/l6 

14112 .102 
14112 .102 
14112 .097 
14112 ,097 

4051l6 63/8 
405/l6 61116 
40 6 3/8 
40 6 

14112 .092 
14112 .092 
14112 .088 
14112 .088 

39 518 6 l/4 
39 518 5 718 
39 318 6 3/16 
39 318 5 718 

141t2 ,004 
141/2 .084 
141/2 .079 
14112 .079 

39 6 3/16 
39 513/l6 
38 314 6 l/16 
38 3/4 5 3/4 

14112 .075 
14112 .075 
14112 .072 
141/2 .072 

38 318 6 
38 318 511/16 
38 515/l6 
38 5 9/16 

14112 .068 37 314 5 718 
14112 .068 37 314 5 l/2 
14112 .065 377ll6 513/l6 
14112 .065 37 7ll6 5 7/16 

Franklin Lundak, RTT, 300 Walnut, Tmer, LA 50675 (319) 478-8180 

Note to Stringmaker: Please be sure that for doubly wound strings, the 
outer winding protrudes no more than l/2 inch beyond inner winding. 

D/S = doubly wound us singly wound 
d = core diameter, inches 
02 = outermost diameter, inches 
Lw = length winding unstretched 
Lh = length unwound end from loop to start of winding, inches 

Outermost diameters should be achieved to close tolerances. Stringmaker 
should be aware of approximately five percent flattening in doubly wound 
strings, three percent in singly wound, to make appropriate allowances in 
choice of wrap size. 
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BA&iG-ROUND 

Piano Virtuosos and Development 
of the Grand Piano in England 
in the Late Eighteenth Century 

Jack Greenfield 
Chicago Chapter 

6 roadwood built few grand 
pianos before the last decade of 
the Eighteenth Century. Company 
records indicate Grand Pianoforte 
serial number 40 to have been 
built in 1788 (Wainwright, Broad- 
wood by Appointment). Meanwhile, 
during the last half of the 1780’s, 
average annual sales amounted to 
about 200 square pianos and about 
25 harpsichords. Harpsichords still 
retained an aura of prestige. Pur- 
chasers of Broadwood 
harpsichords during the period 
included Francis Hopkinson and 
Charles Carroll of the United 
States, both signers of the Decla- 
ration of Independence. 

Broadwood’s competitor, Kirk- 
man, produced even more 
harpsichords. Thomas Jefferson, 
while on a short visit to London in 
1786, ordered a Kirkman harpsi- 
chord for himself and a second one 
for Carroll. 

Broadwood’s improvement of 
the grand piano. In arriving at 
his decision and planning his 
course of action for work on a bet- 
ter grand piano design, 
Broadwood received guidance from 
his friend, Clementi. Clementi, 
who had returned in May 1785 
from a long concert tour and then 
settled in London, provided Broad- 
wood with his observations on the 
Viennese grand pianos he had 
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become familiar with during his 
tour. Departing from the custom- 
ary trial-and-error methods of 
piano makers of the past, Broad- 
wood obtained the assistance of 
two scientists who were cus- 
tomers of his firm - Tiberias 
Cavallo and Edward Whitaker 
Gray. Although specialists in other 
fields, they had a knowledge of 
acoustics and had become inter- 
ested in Broadwood’s project. 

Broadwood’s early grand pianos 
were similar to those of Backers 
and Stodart (Journal, December 
1987, p. 31). The instruments con- 
sisted of grand piano actions 
placed in cases constructed and 
scaled like the contemporary harp- 
sichords. Harpsichord scaling 
followed well-established patterns 
for gradations in string length and 
diameter. 

Athough the relation between 
pitch and string tension was 
known, theoretical mathematical 
calculations do not appear to have 
been a factor in establishing string 
measurements. 

Contemporary English harpsi- 
chords had a five-octave range, Fl- 
F6 with unwound brass strings for 
the bottom octave and iron for the 
rest. 

The point at which a harpsichord 
string was plucked was not criti- 
cal and was generally at one-half 

to one-eighth the vibrating 
length. Distances as close as one- 
twelfth were not unusual and lute 
stop jacks were even closer. The 
early pianos built in England, as 
well as in Germany and Austria, 
also contained wide variations in 
hammer strike locations. 

It was Gray who conducted the 
actual experiments to determine 
changes that might improve the 
weak and poor quality of the tone 
from the bass strings, the most 
serious fault of the first grand 
pianos. In work completed in 1788, 
Gray concluded: 1) The hammers 
in the bass section struck too close 
to the speaking length termina- 
tions, and 2) string tensions were 
unbalanced with the lower tension 
in the long thin bass strings. 

Gray’s experiments demon- 
strated that tone could be 
improved by having the hammer 
strike at one-ninth the vibrating 
length. To make corrections, 
Broadwood divided the single con- 
tinuous bridge copied from the 
harpsichord and placed a smaller 
segment for the bass strings fur- 
ther forward from the rear. This 
change permitted the use of 
shorter, heavier bass strings held 
under higher tension with the 
ends of the speaking lengths at the 
desired distance from the hammer 
strike points. 



In addition, the placement of 
the bass bridge closer to the cen- 
tral area of the soundboard also 
contributed to better tone. Broad- 
wood began to build grand pianos 
with separate bass bridges in 1788. 
The split bridge design, not pat- 
ented, was soon copied by other 
piano builders. 

Piano concerts become more 
popular in London. The improve- 
ment of the grand piano came just 
in time to serve the needs of the 
large number of concert pianists 
that performed in London during 
the last decade of the century. 
Some were young artists who had 
trained and made their debut in 
England. Others were famous vir- 
tuosos that came to London instead 
of Paris because of the unsettled 
conditions brought on by the start 
of the French Revolution in 1789. 

Clementi’s influence on piano 
playing. Some of the finest young 
pianists - Johann Baptist 
Cramer, Johann Nepomuk Hum- 
me1 and John Field - who played 
in the London concert halls were 
students of Clementi although he 
himself did not perform piano solos 
publicly after 1790. He had been 
Great Britain’s foremost piano 
virtuoso since his return to London 
in 1785. 

Composer of keyboard works he 
performed, he was the first to 
develop a true piano technique 
exploiting the capabilities of the 
instrument even though his writ- 
ings were not the equal of 
Mozart’s judged from a purely 

musical standpoint. Clementi 
passed on his pianistic style to his 
pupils. Other pianists were influ- 
enced indirectly by the study of 
Clementi’s sonatas and technical 
exercises. Clementi was highly 
regarded by many of his younger 
contemporaries. Beethoven, who 
had little interest in the works of 
Mozart and Haydn, had praise for 
Clementi and collected many 
Clementi sonatas. 

In contrast to the finances of 
many other musicians and com- 
posers of his time, Clementi 
derived a large income from fees 
for concert appearances, payments 
from music publishers and money 
earned in teaching. He charged 
very high fees for his lessons and 
crowded as many lessons as he 
could into his busy concert sched- 
ule. His students were for the most 
part members of wealthy families 
or professional musicians eager to 
acquire some of his brilliant tech- 
nique. 

Clementi was less successful in 
his efforts as a symphony com- 
poser. Most of the symphonies he 
wrote to be performed by orches- 
tras he conducted have been lost 
and forgotten. While continuing 
to compose, teach and direct sym- 
phony concerts (but not perform 
piano solos after 1790), Clementi 
took steps to change careers and 
become a businessman. 

He began to invest his money in 
Longman and Broderip, the Lon- 
don music publishers and musical 
instrument dealers. The firm man- 
ufactured the pianos it sold. In 

1796, Clementi gave up all of his 
previous activities except compos- 
ing to join the firm as an active 
partner. Longman and Broderip 
then went through several part- 
nership reorganizations and title 
changes, finally emerging as 
Clementi and Company around 
1800. The early pianos with the 
Clementi name on their labels 
resembled the Longman and Bro- 
derip pianos of preceding years. 
But Clementi soon became 
involved in piano production, 
where his experience and knowl- 
edge of piano construction 
benefitted development of later 
designs. 

Dussek’s infiuence on piano 
playing. Clementi’s immediate 
successor as England’s leading 
virtuoso, the Czech pianist and 
composer, Jan Ladislav Dussek 
(1760-1812), also took special inter- 
est in the development of the 
piano. Internationally famous 
before his arrival in London in 
1789, his handsome appearance 
and gracious manner combined 
with good musicianship and great 
pianistic quality made him a 
celebrity. 

He was the first to sit at a grand 
piano with his right side toward 
the audience. This enabled him 
to exhibit his noble profile while 
the raised lid projected the tone 
into the auditorium. Dussek is 
given credit for initiating the 
extension of the piano keyboard 
from the previous five-octave com- 
pass. Soon after he came to 
London, he persuaded Broadwood 

i 
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to build a grand piano for him with 
an additional half-octave in the 
treble. 

Dussek was also the first to 
investigate the possibilities of the 
pedals and the technique of pro- 
ducing a true legato “singing 
style” by shifting fingers on the 
same key without actually striking 
it. His published compositions 
were the first with pedaling indi- 
cated. He encouraged use of the 
extended keyboard compass by 
designating “additional keys” in 
the titles of his sonatas and scores. 

His Op. 25 title is an example 
which also illustrates the profuse 
descriptive titles then in use! 
Three sonatas for the Piano Forte, 
And also arranged for the Piano 
Forte with additional Keys, in 
which are introduced The Fife 
Hunt, A Scotch Reel, and the 
National Air of Rule Britannia, as 
Rondos, with an Accompaniment 
for a Violin or Flute Dedicated to 
the Right Honorable Lady Eliz- 
abeth Montagu. 

Another example of an odd 
Dussek title, A Favorite Sonata for 
the Michrocordon or Piano Forte 
with Drum and Triangle (Ad 
Libitum)..., Op. 45. was intended 
for small upright pianos with 
pedal-operated attachments. The 
pedal mechanisms had escapement 
actions driving hammers which 
struck a triangle inside the piano 
or the soundboard for a “drum” 
effect. 

Dussek left London in 1799 and 
during the rest of his career else- 
where in Europe he continued to 
use his influence to urge manufac- 
turers to make improvements in 
the piano. 

Haydn’s use of English 
pianos. Haydn made two trips to 
London, 1791-1792 and 1794-1795, 
to conduct a series of orchestra con- 
certs. Soon after his first arrival, 

Dussek loaned him his Broadwood 
grand to use at the country estate 
where Haydn was staying. 
Dussek rented another Broadwood 
piano for himself. Haydn used the 
piano for composition work. His 
last sonatas, numbers 50-52, and 
symphonies and chamber music 
written while in London are 
among his finest. The slow move- 
ment of Sonata No. 50 in C Major 
makes use of the “additional keys” 
of the Broadwood piano. 

Haydn took an interest in 
English pianos and also visited 
shops of Stodart, Longman and 
Broderip and others in London. A 
Longman and Broderip grand 
piano, the only one ever found in 
Austria and now in a collection in 
Vienna, is believed to be the 
instrument listed in Haydn’s 
estate. It was a gift from Long- 
man and Broderip, the firm which 
published Haydn’s work in Great 
Britain. Haydn is not known to 
have expressed any preference for 
either English or Viennese pianos 
but he preferred Schantz pianos 
over other Viennese instruments. 

Later Broadwood changes. 
By 1793, most Broadwood grand 
pianos being built had the five and 
one-half octave range, Fl-C7. Dur- 
ing the following year, the range 
was extended further in the bass 
to Cl-C7, grand piano number 607 
was the first of these constructed. 

Broadwood built no more harpsi- 
chords after 1793 although the 
firm still bought, sold and rented 
used harpischords and supplied 
parts. Wealthy customers who 
formerly purchased harpsichords 
with intricately ornamented cases 
could now obtain special order 
Broadwood pianos in designer 
cases. A grand piano for Manuel 
DeGodoy, Premier of Spain in 
1796, was assembled in an elabo- 
rate case designed by Thomas 
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Sheraton. The satinwood case was 
ornamented with inlaid banding, 
plaques by Wedgewood and a min- 
iature portrait of DeGodoy on the 
nameboard. Broadwood also sup- 
plied piano actions fitted into 
ornate square piano cases built by 
Chippendale and other fine furni- 
ture manufacturers. 

Changes also were made in the 
1783 Broadwood square piano 
design which had an improved 
structure but an inferior action 
originally. The more efficient 
English double action designed by 
Geib, first available as an option in 
the 1780’s, became standard after 
Geib’s patent expired. Broadwood 
also adopted a crank type damper 
to replace the original curved 
brass underlever arrangement. 

James Shudi Broadwood 
becomes a partner. In 1795, 
John Broadwood took his eldest 
son, 23-year-old James Shudi, 
into partnership, giving him a 
one-half share of the business. His 
son had started as a clerk at the 
age of thirteen and was now capa- 
ble of sharing the burden of 
management. With average 
annual production that had risen 
to one hundred grand pianos plus 
three hundred to four hundred 
squares, the firm of John Broad- 
wood and Son enjoyed large 
profits. 

However, there still had been no 
change from the craft methods of 
building instruments to the more 
efficient factory production sys- 
tems of the Industrial Revolution 
used in other industries. 

When the firm was smaller, the 
shops were in the same house as 
the Broadwood family living quar- 
ters in a four-story building on 
Great Pulteney Street. The family 
moved to a separate new residence 
in 1787 to allow more space for 
expanded production. As the busi- 
ness continued to grow, adjoining 
real estate was acquired. By the 
late 1790’s, Broadwood and Son 
also occupied three adjoining 
houses and the building of a former 
corner pub on Great Pulteney 
Street as well as nine coach houses 
on a back street behind the 
houses. The stables in the coach 
houses provided convenient access 
for wagons delivering lumber or 
picking up pianos for shipment. 
The elegant Broadwood show- 
rooms were located in the houses 
fronting Great Pulteney Street.m 



G 0 0 D 

VIBRATIONS 

Front and Rear Bearings 

Nick Gravagne 
New Mexico Chapter 

T hat aspect of downbearing 
called front and rear bearings con- 
tinues to be a fruitful source of 
confusion. Recently I have been 
privy to instances where new 
grand pianos have been sent back 
to manufacturers because certain 
tonal problems were supposedly 
traced to downbearing deficiencies. 
The dealers, according to the 
technicians, said the pianos had 
negative bearing or too much rear 
and not enough front. In actuality, 
the pianos needed voicing and the 
technicians needed a more well- 
rounded understanding of down- 
bearing. Improper diagnostics 
can be a nuisance, an embarrass- 
ment and quite costly. 

The general idea of front and 
rear bearings seems clear enough 
to most, but it is in measuring 
these bearings and interpreting 
the relationships where the idea 
becomes fuzzy. This is due, in 
part, to imagining downbearing as 
synonomous with these component 
bearings. (For the remainder of 
this article “front and rear bear- 
ings” will be referred to as 
“component bearings,” a term I am 
reluctantly pressing into service 
to reduce wordiness and to impart 
clarity. Although the term is tech- 
nically apt, I am not advocating its 
general adoption). 

Obviously there exists a close 

relationship between downbear- 
ing and component bearings; still, 
there is enough of a difference to 
warrant sharp distinction. This 
series has recently shown down- 
bearing to be a force exerted on the 
soundboard assembly. This force, 
or pressure, indicates that the 
strings are pushing on the bridge 
maintaining favorable conditions 
for reliable energy transference. 
But pressure on the bridge is only 
part of the story. The plot 
thickens as we consider the charac- 
ter of that pressure, that is, the 
manner in which the compressive 
string force is applied to the 
bridge. And that is where compo- 
nent bearings enter the picture. 
Were the bridge a wedge shape in 
cross-section as is a violin’s, there 
would be no discussion. But a 
piano bridge is roughly square in 
cross-section which, as we will see, 
complicates everything quite 
nicely. 

The distinction that component 
bearings are a consequence of 
downbearing may seem like hair- 
splitting. In fact, the 
differentiation is natural and elu- 
cidating and can be simply 
understood as the relative orienta- 
tion of bridge to string. Let’s see 
why. Downbearing has been 
shown to be a force applied to the 
soundboard by a string deflecting 

downward over the bridge, thereby 
causing pressure on the bridge. 
The small angle at which the 
string deflects or departs from a 
straight line is called the angle of 
deflection and has been shown to 
be one angle, not two. 

So, for the moment forget about 
a front angle and a rear angle. In 
terms of pressure only it makes no 
difference what relationship exists 
between string and bridge so long 
as the angle of deflection exists. 
Please refer to Figure 1 where 
four string-to-bridge conditions are 
illustrated (an infinite number is 
possible). The angle of deflection, 
hence, the force applied to the 
soundboard, is identical in each 
case. But it is the way in which 
the string pushes on the bridge 
which now has our attention. The 
speaking length string should be 
making firm contact with the front 
of the bridge - it must be pushing 
down on it, and in all seasons. 

There is no better assurance that 
the vibrations in the string will 
transfer to the soundboard. A solid 
tone, free from falseness and jin- 
gling bells, depends on it. 
Drawings a and d show good con- 
tact at the front of the bridge 
while drawings b and c show poor 
or negative frontal contact. Draw- 
ings c and d show a peculiar 
problem: were it not for the grip- 
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Figure 1 

ping effect of bridge pins (not in 
the drawings), the string would 
make no contact at all at the front 
and the rear of the bridge, respec- 
tively. And, although the bridge 
pins would have a tendency to pull, 
or at least hold, the string to the 
bridge, the condition would be 
tenuous and unreliable. The func- 

soundboard. The condition at d 
exists when the top of the bridge 
is purposely planed higher at the 
front than rear (which is to spec in 
many old and new pianos), only 
too much wood was taken off the 
rear. A rolled bridge in this direc- 
tion is rare. There are doubtless 
other causes for the four conditions 

Figure 2 

tion of angled and staggered 
bridge pins is to “clamp” and 
steady the strings on the bridge, 
not to create or maintain down- 
bearing. 

But under what physical circum- 
stances would the conditions in 
the drawings actually exist in a 
piano? Considering a few possi- 
bilities will keep this real for us. 
Remember, the downbearing angle 
is correct and identical in each 
case. The condition at drawing a 
would exist if a too-tall bridge 
were installed, or if the plate were 
positioned too low at the front or 
too high at the rear. Condition b 
suggests a too-high plate at the 
pinblock or a plate lowered in part 
or all around in an attempt to 
obtain downbearing. The relation- 
ship at c in a new or old piano 
might be due to improper bridge 
top planing or a rolled bridge with 
the accompanying distorted 
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but one thing is certain: of the 
four, the conditions at a and d, 
although not ideal, will work infi- 
nitely better than those at b and c. 

So, is there downbearing in each 
case? Yes. Is the relationship of 
the string to the bridge top condu- 
cive to best tone in each case? No. 
Downbearing exists but the com- 
ponent bearings vary. Does this 
tell us that it is possible to have 
adequate downbearing but nega- 
tive front bearing? Absolutely. 
Look again. 

Measuring and interpreting the 
downbearing and component 
bearings continues to challenge 
even experienced technicians - it 
is easy to be fooled - and it mat- 
ters not what technique or gauge 
is used. But, as always, a system- 
atic approach is the key. Let’s 
assume a strung piano, old or 
new. The first thing we want to 
know is if downbearing exists at 

all - is there an angle of deflection 
with its consequent pressure on 
the soundboard? The bridge top 
and bridge pins may be laying an 
ambush here, the former because 
it could present innumerable faces 
or cants to the string, and the lat- 
ter because the gripping effects of 
bridge pins can easily mislead. 

Still, these bug-a-boos can be 
outsmarted. A test string (carpet 
thread), although limited to the 
cape bar sections, can be used and 
is still the surest way to know if 
the bridge, or any part of it, stands 
taller than the plane which exists 
between cape bearing and the rear 
string rest. If while keeping the 
string straight and taut, it cannot 
touch the rear string rest without 
first touching the bridge, there is 
downbearing. It is even possible to 
tell if the thread is touching the 
front of the bridge only or the rear 
only, or whether it touches the 
whole bridge top at once. But 
these are component bearing con- 
siderations and will come up 
again momentarily. (A common 
mistake is to assume that because 
there is apparent downbearing 
there must also be crown in the 
soundboard. Although probably 
true in an old, un-rebuilt piano, 
anything is possible where you see 
signs of reconditioning, rebuilding, 
etc.1 

The carpet thread can’t be used 
where agraffes exist so another 
approach is necessary - which 
brings us to gauges. Readings 
from gauges, all gauges, can be 
misleading. The gauge itself may 
be fine: it’s just that we ask more 
of our gauges than they can real- 
istically tell. The reason was 
mentioned earlier. The cant of the 
bridge top and gripping effect of 
the bridge pins can hold the string 
in such a fashion that our gauge 
may indicate, for example, that 
there is downbearing when, in 
fact, downbearing has not been 
measured at all. Some condition of 
component bearing was mea- 
sured, however, and was mistaken 
for downbearing. This will 
become clearer as we continue in 
this series. A gauge which looks 
for downbearing must show what 
the carpet thread shows - that 
the bridge blocks the way of a 
straight line from agraffe to rear 
string rest. 

In order for a handy gauge (and 
not a bulky contraption) to do this 



it should take in a longer measur- 
ing span than most do. The 
simplest gauge 1 use here is a 
multi-purpose action regulating 
gauge which makes for a sur- 
prisingly handy bearing gauge. It 
looks like the drawing in Figure 2 
and you probably have one. The 
designations marked A and B 
exist in the same plane - or 
should. To be sure, take the tool as 
shown, place it on a metal file, 
press down and rub to and fro 
until planes A and B are rubbing 
simultaneously. To use as a bear- 
ing gauge see Figure 3. The gap, 
if there is one, may be small and 
hard to see so work the gap end of 
the tool like an old fashioned tele- 
graph and listen for little pinging 
sounds. In lieu of this action tool 
make something from wood or alu- 
minum. 

Is this foolproof? No - but close. 
The relatively long length of the 
gauge makes it less prone to erro- 
neous findings due to varying 
bridge top orientations. In fact, 
the slender rear part of the tool 
often extends far enough to reach 
many rear string rests and even 
beyond (so back it up if neces- 
sary). And an important point: 
since bridges almost always roll 
forward (if rolled at all) remember 
to place the gauge on the rear 
string and look for a gap at the 
front string. It makes no differ- 
ence from which string segment 
the downbearing angle is indi- 
cated. If a gap can be found, 
regardless of the side of the bridge 
it is measured from, downbearing, 
as pressure - which is all we’re 
looking for right now - probably 
exists. 

If no pressure on the soundboard 
assembly seems apparent, there 
may be a serious problem with the 
instrument. A collapsed sound- 
board, or at least a partially 
sunken one, is the most obvious 
cause. The remedies won’t be dis- 
cussed here. But if downbearing is 
apparent, the next thing we want 
to know is its character or how the 
pressure makes itself felt at the 
bridge top. It is this information, 
along with the previously ascer- 
tained downbearing findings, 
which gives a much more complete 
idea of the whole downbearing 
picture. We now want to know 
what the component bearings 
have to say. 

The place where string and 
bridge come together, although a 
small place in the whole of a 
piano’s terrain, is a no-man%-land. 

Any quick conclusions drawn 
about downbearing in its com- 
plete sense, if gotten by a narrow 
look at component bearings only, 
can be quickly shot down. So 
excercise care, not haste. These 
components of interest are the ever 
together triplets called the front 
string segment, the bridge top 
segment, and the rear string seg- 
ment. And, as shown earlier, they 
can exist in innumerable combina- 
tions. Some encourage good piano 
tone while others serve to sabo- 

tage an otherwise correct angle of 
deflection. By far, the first thing 
we want to know about component 
bearings is whether the front 
string segment is making firm con- 
tact at the front notch. This is 
called positive front bearing (not 
to be confused with positive down- 
bearing which indicates pressure 
on the bridge). 1 can think of no 
better gauge than the bubble 
gauge to prove the conditions of 
the component bearings. Use of 
this gauge and technique here is 
not the only available approach, 
but it is the surest and fastest. 
We’ll pick up here next time. n 

NORTH HUDSON 
WOODCRAFT CORPORATION 

Specialists in quality replacement soundboard blanks 
and rib stock. 

Custom made to your specification. 

For more North Hudson Woodcraft Corporation 
information, P.O. Box 192 

write to: Dolgeville, NY 13329 

THE FMER PIANO 
‘See It In St. Louis’ 

Guild Annual Convention, July 78-22, St. Louis, MO 

FAZER The affordable 
Pronounced alternative to 

‘Faht-zer’ Asian Imports 

Langer 80 Action 
Technicians are the keystone of our dealer network. For more 

information about how you can become a FAZER franchised dealer, 
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Coast Wholesale Music - A Div. of KAMAN 
1215 W. Walnut St., Compton, CA 90224 

In U.S. 800-262-7873 - In CA 800-262-7826 
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ECONOMIC 
AFFAIRS 

Money And Its Real Value . 

H ave YOU ever wondered if the 
annuity, or single-pay life insur- 
ance policy your insurance agent 
has been trying to sell you is 
worthwhile? How much money 
should you set aside in a pension 

Everyday we are confronted with 
situations involving the exchange 
of money. Money paid for work 

account for a comfortable retire- 

completed or commodities pur- 
chased in the present are worth the 

ment? How quickly will your 

face value of the transaction. Con- 
fusion arises when “time” enters 

money double in your IRA? 

the financial transaction. Time 
means interest is involved. Inter- 
est is the amount of money earned 
when you forego using the money 
yourself and “rent” its use to 
another party, or when someone 
else “rents” the use of their money 
to you. Unless you have the infor- 
mation to systematically calculate 
how much the “rent” on the trans- 
action should be, you’ll always be 
at the mercy of someone who is 
more informed. This article will 
clear up the confusion by giving 
you the mathematical capability to 
make those financial decisions. 

There are four major areas 
involving present and future value 
of money. This article will look at 
and solve typical problems in each 
of those areas. These typical prob- 
lems and solutions will require the 
use of tables which appear through- 
out this article. All you’ll need is a 
simple calculator, pencil, and paper 
if you wish to try the problems 
yourself. 

First we must have an under- 
standing of the terminology: 

Principal- amount of money 
borrowed or invested. 

Term- number of periods the 
borrower has use of the principal. 

Rate of Interest - percentage 
rate of the principal the borrower 
pays the lender per time period for 
use of the money, or simply put - 
price charged for using money over 
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time. 
Simple Interest- Principal x 

Interest Rate x Number of Time 
Periods. Simple interest is a 
return on principal for one time 
period, so it generally involves 
short term transactions of one year 

Problem #l: What is the amount 
of interest you can expect to receive 

or less. A typical simple interest 

in one year on a $5000 Certificate of 
Deposit? Interest is paid yearly and 
the interest rate is 10% per annum. 

scenario is as follows: 

Using our formula for simple 
interest: 

I=Pxixn 
I = $5000 x 10% x 1 

Interest = $500 
Compound interest- is a bit 

more complicated. Compound inter- 
est is interest paid on principal, and 
any interest earned but not with- 
drawn from earlier periods. So, in 
the first period you calculate inter- 
est on the principal just as you did 
for simple interest. For the second 
period calculations add the interest 
just earned to the initial principal 
amount. Now figure interest for the 
second period on this new combined 
amount. This process continues for 
each period compound interest is 
earned. Let’s look at an example: 

Problem #2: A competitive bank 
offers a 12 month Certificate of 
Deposit in the amount of $5000 that 
compounds quarterly at a 10% rate 
of return. What would be the total 
amoud of interest earned in one 
year? 

As you can see from comparing 
this example to the previous simple 
interest example, compound interest 
does yield a higher amount of inter- 
est earned. The “future (compound) 
value” of the Certificate of Deposit 
at the end of Year 1 is $5519.07. An 

Period 
Quarter 1 
Quarter 2 
Quarter 3 
Quarter 4 

Principal x Rate x Time 
$5000.00 x 10% x 25 
5125.00 x 10% x .25 
5253.13 x 10% x .25 
5384.46 x 10% x .25 

additional note: the .25 under the 
column “Time” reflects compound- 
ing quarterly, which is 3112 of a 
year, or lJ4, or .25. 

Now with an understanding of the 
basics, we can discuss present and 
future value, and the four basic 
areas of interest which are: 

1) Future value of a lump sum at 
compound interest. 

2) Present value of a lump sum at 
compound interest. 

3) Future value of an annuity at 
compound interest. 

4) Present value of an annuity at 
compound interest. 

Present and Future Value: As 
previously stated, whenever “time” 
is involved in a monetary transac- 
tion so is interest, unless you are an 
unusually kind-hearted person who 
does not mind having debts paid 
back without an interest charge. 
Since we are assuming there is a 
price, or “rent,” on use of funds, we 
can make the statement that “a dol- 
lar today is worth more than the 
promise of receiving a dollar in the 
future.” The passage of time erodes 
the value of a dollar and means that 
you cannot add together inflows of 
dollars received at various future 
dates unless you make an allowance 
for this deterioration of net worth of 
a dollar. For example, a dollar 
received two years from now is 
worth more than a dollar received 
five years from now. A dollar 
received ten years from now is 
worth substantially less than a dol- 
lar received five years from now. 
These future inflows of dollars must 
be discounted to their present 
values before they are added 
together. The same applies to out- 
flows of dollars. 

Future value involves compound 
interest, covered in Problem #2. In 

= Compound Interest Accumulated Amount 
$125.00 $2125.00 

128.13 5253.13 
131.33 5384.46 
134.61 5519.07 



order to have the same buying 
power per dollar in the future as you 
have today, interest must be paid 
and compounded on the dollars. 
Let’s move on to some examples. 

Future Value of a Lump Sum at 
Compound Interest: Problem #3: 
A 50-year-old self-employed piano 
technician decides to set aside 
$10,000 into a Keogh pension 
account. The account pays 12% com- 
pounded quarterly. How much 
money will be in the account when 
he retires in 15 years? 

Recall Problem #2 - Future 
value = Principal x Rate x Time. 
The principal amount initially is 
$10,000 but will change each quar- 
ter since the interest earned must be 
added to the principal. The interest 
rate is 3%, which is 12% divided by 
quarterly compounding. Periods of 
time, or “n” (as you will see in the 
tables) is 60 (15 years x 4 quarters 
per year of compounding). Solving 
this problem as we did in Problem 
#2 would be extremely cumbersome 
since we are dealing with 60 
periods. There is, however, a short 
cut. At the bottom of this page 
you will see Table #l. This 
table solves for the future value of a 
lump sum at compound interest. 
The formula we will use to plug in 
our numbers is: 

FV, = PV, (CVIFi ,) 
This means the Future Value at the 
end of year (n) (FV,) equals the 
Principal amount (which is $10,000 
in our example) times Compound 
Value Interest Factors (CVIF), at a 
particular interest rate (i), for a set 
number of periods (n). You can see 
this formula as line four at the top of 
Table #l. This formula gives you 

Table 1 

the same answer as doing the calcu- 
lations long hand. The CVIF are 
simply factors in the body of the 
table which will help us to solve this 
problem. 

Our problem states that the 
number of periods are 60, so look 
down the far left column labeled 
“Period” and go to 60. Now look at 
the top horizontal column. Our 
interest rate is 3%. Find that rate 
in the column. Now find the inter- 
section of both the horizontal and 
vertical columns for 60 periods at 
3%. The number at the intersection 
is 5.892. This number is our CVIF. 
Let’s now plug the numbers into our 
formula. 

FV, = PV, (CVIF,,,) 
= $10,000 (CVIF.,,a,eo) 
= $10,000 (5.892) 
= $58,920 

For those of you who have never 
done these kinds of computations, 
the result ($58,920) must look 
rather amazing. It is, however, cor- 
rect. Compound interest over a long 
period of time does have a profound 
effect on the amount of money you 
can amass. I must at this time men- 
tion that inflation is not taken into 
account, which means that the buy- 
ing power of a dollar in the future 
will be substantially less than it is 
today, which is more the reason for 
frequent compounding. 

Our piano technician, in this 
example, invested his $10,000 into a 
Keogh plan. Many insurance sales- 
men are presently selling tax 
deferred single-pay life insurance 
policies, which really are the same 
thing as our lump sum investment 
example. You should compare the 
return you could get on your own 

with what is offered by an insurance 
policy. Many single-pay life insur- 
ance policies, and also annuities, 
pay a set high interest rate for a 
limited time, and then revert to 
market yield. Check the base rate 
guarantee on the policy and also 
check the surrender value on the 
policy. If for some reason an emer- 
gency arises, and you need to access 
the funds in advance, you don’t want 
to find out that there are steep pen- 
alties for early withdrawal, or a 
minimal return of principal. 

Keep in mind that the funds kept 
in an insurance policy are only as 
good as the company’s net worth. If 
the insurance company goes “belly 
up,” you’re just one of thousands try- 
ing to squeeze your retirement 
funds out of a bankrupt company. 
Before investing, check the financial 
standing of the insurance company. 
Go to your local library and look for 
a copy of Rating and Analysis by 
A.M. Best Co., which rates insur- 
ance companies finances. If you 
don’t feel the company will be in 
business when you retire, which will 
be in 20 to 40 years for many of you, 
then don’t sink your hard-earned 
money into the company. 

Let’s get back to future value and 
our problem solving. Besides solv- 
ing for future or present value, we 
can also use the tables to solve for 
“number of years,” or “interest 
rates” by manipulating the for- 
mulas. Let’s first look at a problem 
solving for number of years. 

Problem #4: Our piano technician 
needs $20,000 down so he can take 
out a bank loan to buy a storefront/ 
shop. He presently has $10,000. 
How long would it take for $10,000, 
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invested at 12% per annum, and 
compounded quarterly to double to 
the $20,000 he needs? 

We use the same formula as we 
did in the previous problem: FV, = 
PVc (CVIF,,,). Since we know that 
PV (present value) is $10,000, and 
FV (future value) is $20,000, we are 
solving for CVIF at 3% per quarter 
but we do not know the number of 
years. First of all let’s move the for- 
mula around so it will work for us, 
and plug in the numbers we know. 

(CVIF,,,) = FJ 
PV 

=$$$L!B& 

= 2.doo 
The answer of 2.000 is the CVIF 

which can be found in the body of 
our table. Turn to Table #l. We 
know our interest rate is 3%. Look 
down the 3% column until you come 
to the number closest to 2.000. That 
number is 2.033. Follow 2.033 hori- 
zontally to the left most column 
labeled “Period,” and notice that it 
took about 24 periods for the money 
to double to $20,000. If you want a 
more exact result than our table 
provides, you can use interpolation, 
or any of the financial software 
packages presently available. 

A shortcut solution that you can 
easily commit to memory which also 
tells you how long it would take 
money to double is the “Rule of 72.” 
Simply divide 72 by the interest rate 
to determine the number of periods 

it would take for money to double: 
72 divided by 3 = 24 periods. Using 
this quick method you can also cal- 
culate the interest rate needed for a 
sum of money to double in a given 
number of periods: 72 divided by 24 
= 3%. Remember, our example is 
compounded quarterly, which 
means that 24 periods is six years. 
Also, keep in mind that the “Rule of 
72” is an approximation, not an 
exact formula. 

Present Value of a Lump Sum 
at Compound Interest: Another 
type of problem we may be con- 
fronted with is - given a future 
value (FV,) of some number, what is 
its equivalent value today. 

Problem #5: Two piano techni- 
cians have been in business as equal 
partners for the past seven years. 
They have now decided to divide 
their business and go their separate 
ways. Net value of tools and equip- 
ment in the shop is estimated to be 
$12,000. Technician A would like to 
buy out Technician B’s half of the 
business, keep all the used equip- 
ment and offers Technician B $2200 
now, $2200 in one year, and $2200 
in two years. This amounts to a 
total of $6,600 in payments, $600 
more than present net worth of 
Technician B’s half share of the 
business. Should Technician B 
accept the offer? 

The present market interest rate 
in a high growth mutual fund, 
which is the method Technician A 

chooses to invest extra cash is 12% 
per annum. We will use quarterly 
compounding in this problem. 

We must use Table #2 to solve 
this problem, and the following 
formula: 

PV, = FV, (PVIF,,,). PV means 
present value, FV is future value, 
PVIF is the present value interest 
factor at a given interest rate for a 
given number of periods. This prob- 
lem has three sections, the initial 
$2200 payment, the year 1 payment 
of $2200, and the year 2 payment of 
$2200. The year 1 payment is 3% for 
4 periods, while the year 2 payment 
is 3% for 8 periods. 

The present value of the initial 
payment of $2200 is $2200, since the 
payment is current and no “time” is 
involved. The present value of the 
year 1 payment is as follows: 

PV, = FV, (PVIF,,,) 
= $2200(PVIF,,,,,) 
= $2200(.889) 
= $1955.80 

The present value of the year 2 
payment is as follows: 

PV, = FV, (PVIF,,,) 
= $2200(PVIF.,,,,) 
= $2200 C.789) 
= $1735.80 

Add all three payments: $2200 + 
$1955.80 + $1735.80 = $5891.60. 
The answer of $5891.60 is less than 
Technicians B’s initial net worth of 
$6000 for his half of the business so 
Technician B should not accept 
Technician A’s offer. 

Table 2 Prnmt V&IO Intw.st Factor (PVIF) 
(Cl at 1% for n y**rr) 

17% 

1 
_- 

PV'F (1 + I)” 

PV, - FV.(PVIFJ 

PWb& 
n 1X 3% 3% 4% 6% 6% ,Y am oy 10% 11% 13% 13% 14% 15% IS% 

l.oou 1.000 
0.870 0.862 
0.756 0.743 
0 656 0.641 
0.572 0.552 

18% 

low 

19% 

0 847 
0.718 
0.609 
0516 
0.437 

l.wo 
0.640 
0.706 
0.593 
0 499 
0.419 

0.370 0.352 
0.314 0.296 

30% 24% 

l.ooo loo0 
0.633 0.606 
0.694 0650 
0.579 0.524 
0482 0423 
0402 0341 

0.266 0.249 
0.225 0.209 
0 191 0.176 

0335 0.275 
0279 0.222 
0233 0179 
0.194 0 144 
0.162 0 116 

0 162 0 148 0 135 0094 

0 
1 
2 

l.WO l.OW 1.ooo l.ooo LoGo 1.000 1.000 l.OW 1.000 1.000 1.000 1.000 I.000 ,000 
0.960 0.971 0.862 0.952 0.943 0.935 0.926 0.917 0.909 0.901 0.893 0.865 0.877 
0.961 0.943 0.925 0.907 0.890 0.673 0.657 0.842 0.826 0812 0.797 0.783 0.769 
0.942 0.915 0.669 0.664 0.840 0.816 0.794 0.772 0751 0.731 0.712 0.693 0.675 
0.924 0.889 0.655 0.623 0.792 0.763 0.735 0.708 0.683 0.659 0.636 0.613 0.592 
0.908 0.663 0.822 0.784 0.747 0.713 0.681 0.650 0.621 0.593 0.567 0.543 0.519 

0.668 0.638 0.780 0.746 0705 0.666 0.630 0.596 0.564 0.535 0507 0480 0.456 
0.67 1 0.613 0.760 0.711 0.665 0.623 0.583 0.547 0.513 0.482 0452 0.425 0.400 
0.853 0.769 0.731 0.677 0.627 0.582 0.540 0.502 0.467 0434 0.404 0.376 0351 
0.637 0.766 0.703 0.645 0.592 0.544 OSW 0.460 0.424 0.391 0361 0333 0308 
0.820 0.7U 0.676 0.614 0.558 0.506 0.463 0.422 0.366 0.352 0.322 0.295 0.270 

1000 
0 855 
0.731 
0 624 
0 534 
0.456 

0.390 
0 333 
0.285 
0.243 
0208 

0 178 
0.152 
0 130 
0 111 
0.095 

0081 
0069 
0 059 
0.051 
0043 
0.023 
0.020 

0.009 
0002 
0.000 
OOOO 

0.990 
0.964 

3 
4 

0.97 1 
0.86 1 
0.95 1 

0.042 
0.933 
0.923 

5 

6 
7 
8 
B 

10 

0.497 0.476 

0 432 0.410 
0.376 0 354 
0.327 0305 
0264 0 263 0.914 

0905 0.247 0.227 

0.215 
0.167 
0 163 

0 195 
0.168 
0 145 
0 125 
0.106 

11 0.696 0.604 0.722 0.650 0.685 0.527 0.475 0.429 0.366 0.350 0.317 0.287 0.261 0.237 
12 0.867 0.786 0.701 0.625 0.657 0.497 0.444 0.307 0.356 0.319 0.286 0.257 023, 0.208 
13 0.679 0.773 0.661 0.601 0.630 0.469 0.415 0.368 0.326 0.290 0.258 0229 0.204 0.182 
14 0.670 0.756 0.661 0.577 0.505 0.442 0.366 0.340 0.299 0 263 0.232 0.205 0 181 0.160 
15 0.861 0.743 0.642 0.555 0.481 0.417 0.362 0315 0.275 0.239 0.209 0.183 0.160 0 140 

16 0.853 0.728 0.623 0.534 0.458 0.394 0.339 0.292 0.252 0218 0.186 0.163 0.14, 0 123 
17 0.644 0.714 0.605 0.513 0.436 0.371 0.317 0.270 0.231 0 198 0 170 0.146 0.125 0 106 
18 0.836 0.700 0.587 0.404 0.416 0350 0.296 0.250 0.212 0 180 0 153 0 130 0.111 0095 
19 0.828 0.686 0.570 0.475 0.396 0.331 0.276 0.232 0.194 0.164 0 136 0.116 0.096 0063 
20 0.620 0.673 0.554 0.456 0.377 0.312 0.258 0.215 0.178 0 149 0 124 0 104 0.087 0.073 
24 0.766 0.622 0.492 0.390 0.310 0.247 0.197 0.158 0.126 0.102 0 082 0.066 0.053 0 043 
25 0.780 0.610 0.478 0.375 0.295 0.233 0 164 0.146 0.116 0.092 0074 0.059 0.047 0.038 

30 0.742 0.552 0.412 0.306 0.231 0.174 0.131 0.099 0.075 0.057 0.044 0.033 0.026 0.020 

0 137 
0 116 
0.099 
0.064 

0 124 0112 0076 
0 104 0093 0061 

0 141 
0.123 

0088 0078 0.049 
0 074 0.065 0040 

0.062 
0.052 
0.044 
0 037 
0031 
0.015 
0013 

0005 
0.001 
O.WO 
O.OGC 

0 107 
0 093 

0 093 
0.080 

0.071 
0.060 

0054 0032 
0.045 0.026 

0.081 0069 
0 070 0060 
0061 0351 
0 035 0 026 

0051 
0043 

0.038 0021 
0031 0017 
0026 0014 
0013 om 
0010 0005 

0004 0002 
0.001 oow 
0.000 0.000 
o.ooo 0004 

0.037 
0.019 
0.016 

0.007 
0001 
0.000 
OOOO 

0.030 

0.015 

0 024 

0.012 
o.w3 
owl 
OOW 

40 0.672 0.453 0.307 0.206 0.142 0.037 0.067 0.046 0.032 0.022 0.015 0.011 0.008 O.W5 0.004 
50 0608 0.372 0.228 0.141 0.067 0.054 0034 0021 0.013 0.009 0.005 0003 0 002 Owl 0001 
60 0550 0.305 0.170 0.095 0.054 0.030 0017 0.010 0.008 0.003 0.002 0.001 0001 ocm O.WO 
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offer. 
Present and Future Value of 

Annuities: An annuity is the pay- 
ment or receipt of equal payments 
over a specified number of periods, 
with compounding of interest. Some 
examples of annuities are: putting 
money into an IRA account, 
monthly mortgage payments on 
your home, a sinking fund - which 
is the annuity amount that must be 
invested regularly to produce a 
future determined value, a capital 
recovery situation - which is the 
annuity amount needed to recover 
some initial investment, or bond 
payments. Let’s first look at one of 
my favorite present/future value 
problems - annuities and retire- 
ment savings. 

Future Value of an Annuity at 
Compound Interest: 

Problem #6: A married couple 
individually invests $2000 into an 
IRA for a total yearly investment of 
$4000. They will have been inves- 
ting for 30 years before retirement, 
compounding semi-annually. What 
is the future value of their invest- 
ment? They have decided that their 
yearly investments should yield an 
average of 10% per annum, which is 
5% for 60 periods. The formula is 
CSAN = R(CVIFAi,,). CSAN means 
compound sum of an annuity, R 
stands for the annuity amount, and 
CVIFA is compound value interest 
factor at a given interest rate per 
given number of periods. We will 
now solve for future value of the 
investment using Table #3. Follow 
the same procedure as previously - 
find 5% on the horizontal top line of 
Table #3, follow it down until you 
locate its intersection with the verti- 

cal column of 60 periods to find the 
correct CVIFA. 

CSAN = R(CVIFAi,,> 
= $4000(CVIFA,,,,so) 
= $4000(353.584) 
= $1,414,336. 

Problem #7: What if our couple 
saves for only 15 years, compound- 
ing semi-annually at 10% per 
annum? This will be 30 periods at 
5%. 

CSAN = R(CVIFAi,,) 
= $4000 (CVIFA.05,30) 
= $4000(66.439) 
= $265,756. 

Problem #8: Having calculated 
how much we can actually com- 
pound over time, let’s look at a real- 
life proposal a hospitalization insur- 
ance agent recently offered my 
husband and me. The scenario is as 
follows: Along with your hospitaliz- 
ation coverage you can also sign up 
for a “great” plan called the “Return 
of Benefit Premium.” The insured 
would pay $26 per month of addi- 
tional payments on top of 
hospitalization payments until the 
primary insured reaches age 65. At 
that point the insured is entitled to 
receive all of their “paid-in” health 
insurance premiums, less any 
claims “paid-out” for the primary 
insured and dependents over the 
years. Let’s assume that the pri- 
mary insured has 25 years until age 
65, and will pay an average of $175 
a month or $1050 semiannually for 
hospitalization. We will also 
assume a semiannual “pay-in” of 
$156 ($26 a month) for the “Return 
of Benefit Premium,” 50 periods at 
5% per period, and total claims 
“paid-out” of $25,000 over the years. 
Is this a good deal? 

Hospitalization Payments: 
$1050 semiannually x 2 payments 

per year x 25 years = $52,500 paid 
in. 

The future value compounding 
semiannually at 5% for 50 periods: 

CSAN = R(CV1FAi.n) 
= $1050(CVIFA,,5,,,) 
= $1050 (209.348) 
= $219,815. 

Return of Benefit Premium: 
$156 paid in semiannually x 2 pay- 

ments/year x 25 years = $7800. The 
future value compounding semian- 
nually at 5% for 50 periods: 

CSAN = R(CVIFAi,-,> 
= $156 (CVIFA.o& 
= $156 (209.348) 
= $32,658. 

As you can see from these figures, 
hospitalization payments over time, 
without compounding = $52,500 
less estimated claims paid out over 
25 years = $25,000. This means 
that you would receive $27,500 in a 
“Return of Benefit Premium.” From 
looking at these figures you can see 
that the insurance company is not 
paying the “Return of Benefit Pre- 
mium” from your hospitalization 
payments but entirely from the 
additional $26 a month surcharge, 
and they will still make an addi- 
tional $5158 ($32,658 - $27,500). 

Our tables only go up to 60 
periods. If this scenario was calcu- 
lated on Lotus 123, which has the 
capability of calculating more than 
60 periods, you would find that the 
result of the additional compound- 
ing would further accentuate the 
insurance company’s net gain. This 
also applies to Problem #6. Most 
savings instruments compound on a 
monthly basis, so you can see that 



all these calculations are quite con- 
servative. My intention in writing 
this article was not to turn piano 
technicians into financial analysts. 
So, in the interest of space, the 
tables only extend to 60 periods. 
Those of you who have the desire, 
and financial spreadsheet software 
packages, can carry the calculations 
out to additional periods. Also keep 
in mind that the interest rate we are 
using in the calculations are approx- 
imations, since it is impossible to be 
sure of future interest rates over 
time. 

Problem #9: How much money 
must be paid quarterly for 15 years 
(60 periods) at the rate of 12% per 
annum (3% per quarter) in order to 
have a $250,000 nest egg for retire- 
ment? We use Table #3 and the 
formula CSAN = R(CVIFAi,,l. In 
this case we know the answer 
(CSAN = $250,000), and are solv- 
ing for R. This type of a problem is 
called a “Sinking Fund Problem,” 
and is awfully helpful in planning 
the payoff of a loan, or planning for 
retirement. 

CSAN = R(CVIFAi,,) 
$250,000 = R(CVIFA.Os,sol 
$250,000 = R(163.053) 
$250,000/163.053 = R 
$1533.24 = R 

Present Value of an Annuity at 
Compound Interest: This is the 
fourth and final area we will cover. 
The present value of an ordinary 
annuity (PVAN) is the sum of the 

present value of the periodic 
payments. 

Problem #lo: Mr. Capstan has 
decided to sell his C Clef Piano 
Rebuilding Shop and retire. He and 
his accountant have figured that the 
business, including tools, parts, cli- 
ent file, tuning business, goodwill, 
and the building Mr. Capstan owns 
and uses as a shop is worth 
$100,000. He put the business up for 
sale. Ms. Hammer has decided to 
buy the business for the amount of 
$100,000 but only has cash of 
$30,000. She asks Mr. Capstan to 
extend a 10 year loan to her for the 
remaining $70,000. They arrive at a 
12% per annum interest rate (3% 
per quarter). The payments are to 
be made quarterly over the next ten 
years (40 periods). What is the 
amount she must pay Mr. Capstan 
per quarter? 

need a future value or a present 
value? 2) Are we dealing with a sin- 
gle amount (lump sum), or an 
annuity (which is a continuous 
stream of payments over time)? 
Table #l and #2 are lump sums. 
Tables #3 and #4 are annuities. 
Table #l and #3 are future value. 
Tables # 2 and #4 are present 
value. 

If the problem you are to solve 
involves a lump sum and also a 
stream of payments: 1) divide the 
problem into its individual compo- 
nents, 2) solve the individual parts 
after answering the above two ques- 
tions, 3) add together the component 
parts. 

An example of this kind of a prob- 
lem is a bond problem. A bond is 
comprised of a lump sum and also a 
stream of semi-annual interest 
payments. 

We will use Table #4. The for- I hope this article has been of some 
mula is PVAN = R(PVIFAi,,). help to you. If you have successfully 
PVAN is the present value of an completed this article, you may be a 
ordinary annuity, R is the actual candidate for a financial calculator. 
payment due, PVIFA is the present Texas Instruments, Hewlett-Pack- 
value interest factor at the interest ard and others have calculators 
rate of 3% for 40 periods. ranging in price from $20 to $135. 

PVAN = R(PVIFAi,,) When your present calculator wears 
$70,000 = R(PVIFA.,,,,,) out, look for one with financial func- 
$70,000 = R(23.1151 tions. You’ll find that as time goes 
R = $70,000/23.115 on, you’ll find more and more uses 
R = $3028 paid quarterly to Mr. for this type of information, not only 

Capstan for 10 years. to monitor your business, but to 
When you try solving these prob- ward off slick salespeople looking to 

lems on your own, you must first ask increase their retirement portfolio 
yourself two questions: 1) Do we and diminish yours. I 

4 Present Value of a” Annuity Interest Factor (PVIFA) 
($1 per year at Pk tar n years) 

1 

r-0" 
PVIFA - ~ 

I 

PVAN - RfPVIFA,,.) 

PWbd. 
n 9% 2% 3% 4% 6% 6% 7% 6% 9% 10% 11% 12% 13% 14% 16% 16% 17% 16% 19% 20% 24% 

11 
12 
13 
14 
15 

OS90 o.aeo 
1 970 1 942 
2.941 2.884 
3.902 3.808 
4.853 4713 

5 795 5601 
6.726 6 472 
7.652 7.325 
6586 6 162 
9.47 1 6 963 

10.386 9 767 
11.255 10.575 
12.134 11.346 
13.oo4 lZ.lo8 
13.665 12.849 

14.716 13.576 
15.562 14.292 
16 396 14.992 
17 226 15 676 

0.97 1 0.962 
1.913 1.886 
2 a29 2.775 
3.717 3.630 
4.580 4.452 

0.952 0 943 0.935 0.926 0.917 0.909 0.901 0.893 0.885 0.877 0.870 0.662 0 855 0.847 0 640 
1.659 1 633 1.606 1.763 1.759 1.736 1.713 1890 1.666 1.647 1.628 1.805 1 565 1 566 1 547 

6 
7 
a 
9 

10 

5.417 5.242 
6.230 6.002 
7.020 6.733 
7.706 7.435 
8.530 a.111 

9.253 
9.954 

10.835 
11.296 
11.938 

6.760 
9.365 
s.saa 

10.563 
ll.lia 

16 
17 
18 
19 
20 
24 
25 

la.046 16.351 
21.243 18.914 
22.023 19.523 

12.561 
13.166 
13.754 
14 324 
14.677 
16.936 
17.413 

11.652 
12 166 
12.859 
13 134 
13.590 
15.247 
15.622 

30 25.806 22.397 19.600 17.292 
40 32.835 27.355 23.115 19 793 
50 39.196 31.424 25 730 21 462 
a0 44.955 34 761 27 676 22 623 

2 723 2.873 2.624 2.577 
3.546 3.465 3.367 3.312 
4 329 4212 4.100 3.993 

5.076 4.917 4 766 4.623 
5.766 5.562 5.389 5206 
6.463 6.210 5.971 5 747 
7.106 6.802 6515 8 247 
7 722 7.380 7.024 8 710 

8.306 7667 7 499 7.139 
6.663 6 384 7.943 7 536 
9 394 6 653 8.358 7.904 
9.899 9.295 6.745 8.244 

IO.380 9.712 9.106 a.559 

10.636 10 106 9.447 a.85 I 
11.274 10.477 9.783 9.122 
11.690 10.628 10.059 9.372 
12.085 11.156 10336 9.604 
12.462 11.470 10.594 9.618 
13.799 12.550 11.469 10.529 
14.os4 12.783 11.654 10.675 

15.373 13.765 12.409 11.256 
17.159 15.048 13.332 1 1.925 
18.256 15.762 13.601 12.233 
16.929 16.161 14.039 12.377 
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0 633 
1 526 
2 106 
2.569 

0806 
1457 

2.531 2.467 2 444 2.402 2.381 2.322 2.263 2.246 2 210 2.174 2 140 
3 240 3 170 3.102 3.037 2.974 2.914 2.655 2.798 2.743 2.690 2639 
3.690 3791 3.696 3.805 3.517 3.433 3.352 3.274 3.199 3.127 3 058 

4.466 4.355 4.231 4.111 3.996 3.889 3.764 3.665 3569 3.498 3.410 
5.033 4888 4.712 4 564 4 423 4.286 4 160 4.039 3.922 3612 3.706 
5.535 5.335 5 146 4.968 4.799 4.639 4 467 4.344 4.207 4.076 3954 
5.995 5 759 5.537 5 328 5.132 4946 4 772 4 807 4.451 4.303 4.163 
6.418 6.145 5.889 5.850 5.426 5.216 5019 4833 4 659 4 494 4.339 

6805 6.495 6.207 5.938 5.687 
7.161 6.614 6.492 6 194 5.918 
7 487 7.103 6.750 8 424 8.122 
7.786 7.367 6.982 8.628 6.302 
8.060 7.606 7.191 6.81 1 6.462 

a.312 
a.544 
8.758 
6.950 

7.824 
8.022 
8.201 
a.385 
6.514 
8.985 
9.077 

7.379 
7.549 
7.702 
7.639 

6.974 6.804 
7.120 6.729 
7.250 8.640 
7386 6.936 
7.469 7.025 
7 784 7.283 
7.a43 7.330 

5453 5234 5029 4.836 4656 4466 
5660 5421 5 197 4988 4793 4611 
5642 5583 5342 5 118 4910 4715 
6.OO2 5.724 5.468 5.229 5006 4 a02 
6.142 5.847 5.575 5.324 5.092 4 676 

6.265 5.954 5.669 5.405 5.t62 4 936 
5.373 6.047 5.749 5.475 5.222 4.990 
8 467 8 128 5618 5.534 5.273 5033 
6.550 6.196 5677 5 584 5.316 5.070 
6.623 6.259 5 929 5.626 5 353 5.101 
6.635 6.434 6.073 5.746 5 451 5.182 
6 873 6.464 6.097 5.766 5 467 5 195 

7.963 
a.348 
a.422 

9.427 8.894 8.055 7 496 7003 8.586 8.177 5.829 5 517 5235 
9.779 a.951 a.244 7.634 7.105 6.642 6.233 5 671 5.548 5.258 
9.915 9.042 6.304 7.675 7.133 6.661 6.246 5.660 5.554 5.282 
9.967 9.074 6.324 7.667 7 140 6.865 6 249 5.882 5 555 5.263 

1961 
2 404 

2991 

3 326 

2 745 

3 020 
3 605 3.242 
3.637 3421 
4.03 1 3.566 
4.193 3.662 

4.327 
4 439 

3 776 
3651 
3912 
3.962 

4.533 
4611 
4 675 

4 730 

4.001 

4 033 
4.775 
4.812 

4 059 
4.080 

4.844 4.097 
4.670 4.110 
4.937 4 143 
4.948 4 147 

4.979 4.160 

9.128 
9.707 
9.623 

10.274 
10.757 4 997 4 166 

4 999 4 167 10.962 
I I.048 5000 4 167 



Dare 

July 18-22, 1988 

Sept. 30-Oct. 2, 1988 

October 14-16, 1988 

October 20-23, 1988 

October 28-30, 1988 

November 4-6, 1988 

Event 

31 st Annual Piano Technlclan Guild Convention & Institute 
Adams Mark Hotel, St. LOUIS, MO 
Home Office: 9140 Ward Parkway, Kansas City, MO 64 I 14, (816) 444-3500 

Florida State Seminar 
The Jacksonvrlle Hotel, Jacksonvrlle, FL 
John Pelrck Jr.; 1567 Townsend Blvd; Jacksonvrlle, FL 322 I I-4944; (904) 724-4795 

Texas State Seminar 
Tropicana, San Antonio 
Leonard Childs; 7867 Lark Ridge; San Antonio, TX 78250; (512) 647-3648 

New York State Seminar 
Holiday Inn 
Arthur Nick Smith; 730 Park Avenue; New York, NY 13204; (315) 478-1669 

Central East Regional Conference 
Sheraton Inn 
Robert Morris; 1729 D Valley Road; Champaign, IL 61820; (217) 356-9781 

North Carolina State Seminar 
Comfort Inn 
Sam Corbett; Rt. 3, Box 115; Grifton, NC 28530; (919) 254-5016 

Calendar Of Coming Events 
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Upgrading to RTT 
Ron Berry 

Vice President 

I n the past I have discussed the 
difference between Associate and 
RTT membership. This month I 
want to discuss the process of 
upgrading membership from Asso- 
ciate to RTT. Associate 
membership is now defined to 
include anyone with a profession- 
al or avocational interest in piano 
technology, a grand definition that 
includes both a hobbyist who 
wants to learn to tune his own 
piano as well as a well qualified 
technician. Since dues are $114, 
people who are not really serious 
about becoming professional tech- 
nicians tend to be weeded out. All 
new members are processed as 
Associate members, which allows 
us to make someone part of the 
organization before tests have been 
arranged. Once a member, the 
Associate may take tests whenever 
ready. 

The first test is a written exam 
with questions concerning tuning, 
repair, regulation, piano history 
and piano design. This test 
should be administered by the 
chapter and must be taken before 
the other tests. Because the test 
is simple to administer and is free, 
it can help you know when you’re 
ready for additional tests. Experi- 
ence has shown that unless you do 
fairly well on the written test,, you 
are probably not ready for the tech- 
nical test. 

The technical test covers grand 
and vertical regulation and in- 
field repairs. It does not cover 
large scale shop repairs such as 

pinblock or soundboard replace- 
ment, but does cover repairing 
strings and broken action parts, 
rebushing keys, and other in-the- 
home repairs. The test takes about 
four hours and costs $60. If you 
fail to correctly complete the 
required 80 percent on one or two 
sections of the test, you may 
retake these sections once within a 
period of one year for $20 each. 
After the one-year period, you 
must retake the entire exam. 
Most chapters are set up to give 
the technical test but if you experi- 
ence any difficulty in arranging a 
technical test, contact Examina- 
tions and Test Standards 
Committee Chairman Wayne 
Mately, 28610 SE Mud Mountain 
Road, Enumcalw, WA 98022. 

The tuning test involves tuning 
single strings on a piano that is 
muted off. Measurements are then 
taken of your tuning and com- 
pared to a master tuning done on 
the piano by a group of examiners. 
Any notes found to deviate are 
verified aurally before they count 
against your score. 

After all the single strings have 
been measured, each note in 
octaves 3 and 4 is measured before 
and after a standard test blow to 
see if there is any movement in 
pitch. Any note that moves more 
than one cent counts against your 
score. You are then asked to tune 
unisons in octaves 3 and 4. Each 
note is checked aurally and any 
questionable note is measured. A 

difference of one cent or more be- 
tween any two strings is counted 
against your score. You must score 
80 percent or better in each section 
of the exam. The test is scored for 
Pitch, Temperament, Midrange, 
Bass, Treble, High Treble, Stabil- 
ity, and Unisons. Those who use 
electronic instruments to tune may 
use these instruments on the test 
but will be asked to tune octaves 3 
and 4 again aurally and must 
score at least 70 percent on Pitch, 
Temperament, and Midrange. 
The tuning test costs $60 and a 
score below 80 percent on any sec- 
tion means that the entire test 
must be repeated. One exception is 
that those who tuned electron- 
ically and failed only the aural 
retest of octaves 3 and 4 may 
repeat the aural test only at half 
the current exam fee. Tuning 
exams are available at many 
chapters, at most regional semi- 
nars, and at all annual 
conventions. Check your Journal 
for dates and places of special test 
sessions. For tuning tests, after 
checking with your chapter about 
where tests are available, contact 
the Examinations and Test Stan- 
dards Committee for further help. 
The three tests (written, technical, 
and tuning) must all be completed 
within a four-year period. Other- 
wise, the test that is outside that 
time limit will have to be 
repeated. Reclassifying will 
involve some effort on your part 
but will provide a great educa- 
tional opportunity. Good luck. W 

~REGION iD 

Rhode Island, RI - 029 

Robert T. Case 
24 Sunnyfield Drive, #l 
Westport, MA 02790 

New Members During April 1988 

Vermont, VT - 054 

Lowell D. Wakker 
Rd #2, Box 650 
West Rutland, VT 05777 
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New Jersey, NJ - 078 

Lewis A. Hoyt 
311 South Boulevard 
Spring Lake, NJ 07762 

Kurt E. Weissman 
28 East Palisades Blvd., #17 
Palisades Park, NJ 07650 

New York City, NY - 101 

Carl A. Viggiani 
229 West 109 Street, Apt 3 
New York, NY 10025 



Philadelphia, PA - 191 

David J. Bender 
132 Crestview Avenue 
Langhorne, PA 19047 

Gretchen Kinsey 
430 Rutgers Avenue 
Swarthmore, PA 19081 

Reading-Lancaster, PA - 
195 

Lance P. Runk 
14 Horse Shoe Drive 
Annville, PA 17003 

-REGION 2 m 

Northern Virginia, VA - 
223 

Ted W. Lewis 
7605 Locris Drive 
Upper Marlboro, MD 20772 

Research Triangle, NC - 
275 

Fred A. Koehler 
6809 Glendower Road 
Raleigh, NC 27612 

Charlotte, NC - 282 

James H. Baker 
1314 Richland Drive 
Charlotte, NC 28211 

Timothy M. Boles 
2730 Normandy Road 
Charlotte, NC 28209 

Atlanta, GA - 301 

Clay P. Lavender 
112 Park Place 
Dublin, GA 31021 

Southwest Florida, FL - 
337 

Starr Taylor 
P.O. Box 33021, #278 
St. Petersburg, FL 33733 

Memphis, TN - 381 

Michael D. Carroll 
1013 Tucker 
Dyersburg, TN 38024 

Howard L. Dunn 
Rt. 1, Box 293 
Imboden, AR 72434 

-REGION 3 B 

San Antonio, TX - 782 

Ted W. Dickerson 
8814 Angel Valley 
San Antonio, TX 78227 

Austin, TX - 787 

Emily R. Kaitz 
1502 East 34th Street 
Austin, TX 78722 

Northwest Texas, TX - 791 

Bob R. Waltrip 
908 Tenth Street 
Levelland, TX 79336 

-REGION 4 B 

Youngstown, OH - 445 

Stewart A. Highland 
85 N. Highland Street 
Akron, OH 44303 

Chicago, IL - 601 

Gordon H. Johnson 
2415 Commonwealth 
Joliet, IL 60435 

Bernard P. Ricca 
1231 East 53rd Street, #2 
Chicago, IL 60615 

-REGION 5 B 

Twin Cities, MN - 553 

Ronald R. Lindquist 
6039 River Road 
Eagle River, WI 54521 

Kansas City, MO - 641 

Paul K. Morales 
1304 SE Seventh Street 
Lee’s Summit, MO 64063 

-REGION 6 B 

Phoenix, AZ - 851 

Ladislav Prcik 
505 S. Roosevelt, #H9r 
Mesa AZ, 85202 

Los Angeles, CA - 901 

Mathew S. Schreiber 
14818 Sylvan Street 
Van Nuys, CA 91411 

South Bay, CA - 905 

Sharon E. Webber 
3132 Kerckhoff 
San Pedro, CA 90731 

Orange County, CA - 905 

John D. Barry 
9142 Kapaa Drive 
Huntington Beach, CA 
92646 

Emil J. Economou 
5510 Via Vallarta 
Yorba Linda, CA 92686 

Bruce A. Preston 
1913 Spahn Lane 
Placentia, CA 92670 

Eugene, OR - 974 

John W. Polese 
P. 0. Box 1396 
Florence OR, 97439 

Affiliate 

Marian Franken 
Casilla 6374 cci 
Ecuador 

Reclassifications 

-REGION i I 

Ottawa, ON - 061 

Claude Damphousse 
15-1439 Youville Drive 
Orleans, ON KlC 4M8 
Canada 

Toronto, ON - 062 

Paul D. Gilchrist 
8 Kitsilano Crescent 
Richmond Hill, ON L4C 5R8 
Canada 

New York City, NY - 101 

Daniel Levitan 
230 West 16th Street, Apt. 
3a 
New York, NY 10011 

S C. Pennsylvania, PA - 
170 

Keith A. Bowman 
210 Hamilton St 
Harrisburg PA 17102 

-REGION 2B 

Washington, DC - 201 

Carol Beige1 
8230 Chestnut Ave 
Bowie, MD 20715 

Memphis, TN - 381 

Monica S. Hern 
954 Tatum Road 
Memphis, TN 38122 

-REGION 3B 

Austin, TX - 787 

Jimmy L. Currey 
8509 Millway Drive 
Austin, TX 78758 

-REGION 4m 

Chicago, IL - 601 

Paul Gunty 
704 West Elm 
Arlington Heights, IL 60004 

-REGION 5B 

St. Louis, MO - 631 

Skip Becker 
16301 Manchester 
Glencoe, MO 63038 

Reinstatements 
LJ. Cristofori, NY - 118 

Robert Linton 
164 - 23rd Street, #4r 
Brooklyn NY 11232 
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The 

Auxiliary 
Exchange 

President’s Message 

Time - Use It Or Loose It 
he Complete Schedule of Events 

can be found elsewhere on this page. 
This gives you ample opportunity to 
pick and choose those things you wish 
to attend. We would like to see each 
and every one of you enjoy all of them. 
Through your requests, via last year’s 
questionnaire, we have selected 
classes, fun times and kept open some 
free time. We have assembled some 
excellent instructors who are giving 
their time to prepare their own class 
for you and then giving up PTG class 
time to present them to you. If you 
have never had your handwriting 
analyzed, this is your chance. You 
will learn many things about yourself. 
You will also learn the rudiments of 
analyzing the handwriting of others. 
“Do they really mean what they say 
in that letter you receive?” “Or are 
they just being polite?” You can often 
tell by the way they cross a “t”, dot an 

“i” or slant their letters. At the Open- 
ing Assembly, the history and 
background of St. Louis will unfold 
for you. Each time you leave the hotel, 
across the street you will observe the 
Court House where Dred Scott was 
tried and remember the city’s storied 
history. 

The PTGA Council Meeting, where 
the membership have their oppor- 
tunity to change the rules and by-laws, 
and elect the officers for the coming 
year is of importance to all, not just 
the delegates, for you can speak 
through the delegate from your Chap- 
ter or Region. 

The Tea and the Annual Installation 
Luncheon are always high points. At 
the Tea you will hear both of our 
PTGA Scholarship winners perform. 
See and hear, first hand, the first 
results from this worthy program. A 
fine pianist is also scheduled for the 

luncheon. 
The newly built hotel, located in the 

reconstructed area of St. Louis, imme- 
diately across from their famous Arch, 
is ideal for easy access to shops, restau- 
rants, fast food outlets and points of 
interest. A great time should be had 
by all! 

Ginger Bryant 

Food, Glorious Food... 
Lionel Bar-t, composer of the book, 

music and lyrics of the Broadway show 
“Oliver” and later an Academy Award- 
winning motion picture, comes to mind 
when this writer thinks of the efforts 
being made by Nita Kadwell to compile 
and launch a new cook book from the 
Auxiliary of the Piano Technicians 
Guild. Recipes are accepted from RTI’s 
and nonRTTs. Just send them to Nita. 
“Is it worth waiting for? If we live ‘til 
eighty-four, all we ever get is gruel!” 
Recall the logo on the H-O Oatmeal box 
with Oliver Twist saying: “Please Sir, I 
want more.” Well, we want and need 
some more-recipes! 

Nita writes: I am disappointed that to 
date I have heard from only fifteen 
members with recipes. This is only 5 
percent of the membership. Are you all 
thinking that the OTHER MEMBERS 
are going to fill up our cookbook? There 
is not as much time as one might think 
to get them to me, as I will need to 
begin compiling the manuscript for the 
printing company just a few weeks 
after the Convention in St. Louis, in 
order to have the books ready for sale in 
1989. So I need to hear from you and 
SOON! 

1988 Auxiliary Schedule - JuZy 18-22 - Rose Garden Room 

Sunday, July 1’7 
Auxiliary Room open. 

Monday, July 18 
9:00 a.m. Board Meeting 
9:00 a.m. Walking Tour conducted by St. Louis 

Auxiliary of four-block radius of hotel. Meet in 
Auxiliary Room. 

3:00 p.m. Class - Gary Green, Sohmer Piano Co. - 
“All You Should And Would Ever Want To 
Know About Ivories.” 

Tuesday, July 19th 
830 a.m. Auxiliary Opening Assembly 

Welcome to St. Louis 
Memorial: Pauline Miller, Los Angeles, CA. 

9:00 a.m. “History of St. Louis” - presentation 
by Dr. Raymond Broun of the Jefferson 

National Historical Association. 
1O:OO a.m. Get-acquainted coffee. 
lo:45 a.m. Council Meeting. 

Member-At-Large Meeting 
3:00 p.m. Tea - Program: Auxiliary 

Scholarship Recipients. 

Please see Auxiliary Membership Booth 
for child-care information 

Wednesday, July 20 
9:00 a.m. Optional tour, including Lafayette Square, 

Missouri Botanical Gardens, Jefferson Memo 
rial Museum, lunch on the Robert E. Lee 
Riverboat, and drive through Forest Park. 
There is a separate fee for this tour. 

3:00 p.m. Return to hotel. 
Auxiliary Suite open all day for those not 
going on tour (“Auxiliary Room In Use” sign 
posted outside indicating suite number). 

Thursday, July 21 
8:30 a.m. Master Graphoanalyst, Sue Mathias. 
10:00 a.m. Class - Sharla Kistler, R’lT, Lehigh Valley, 

PA, Chapter - “what It Is, Where It Goes, 
And How Not To Do It.” 

12:30 p.m. Installation Luncheon -Program: graduate 
student, the St. Louis Conservatory and 
Schools of the Arts. Installing officer: 
Christine Monme, California, At-Large. 

4:09 p.m. Post Board Meeting 

Friday, July 22 
8:30 a.m. Organizational Forum - Moderator: Julie 

Berry. 
10:00 a.m. Business Class - Chris Monroe, Paul 

Monroe, RTT - ‘How To Build, Increase And 
Maintain Your Business.” 
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“There’s not a crust, not a crumb can 
we find, can we beg, can we borrow or 
cadge. But there’s nothing to stop us 
from getting a thrill when we all close 
our eyes and imagine: Food glorious 
food...” Now how about those recipes??? 
Nita has graciously proposed, if it is 
easier for you, take the recipes with 
you to the Convention and they will be 
collected in the Hospitality Room. She 
adds, “Let’s make this a 100 percent 
effort BY ALL MEMBERS. 

To those of you who wish to save Nita 
from lugging home all the recipes, pre- 
pare yours now and send to: 591 Leonard 
Road, Onalaska, WA 98570. 

Editor 

“You have a friend in Pennsylvania”...so 
the promotional says on bumper 
stickers, highway billboards and the 
like, and they’re right! We had more 
than “a friend.” We had many at the 
Pennsylvania State Conference, April 
15-17, held in Altoona, PA, the great 
railroad complex for freight and pas- 
senger service. Word has it that the 
classes for Guild members were well 
attended and greatly appreciated. This 
writer very much enjoyed the spouse 
program which opened with a lecture on 
Social Security and what we ought to 
know about it. General interest was 
evident by the number of attendees and 
the questions that were asked of the 
representative from the regional Social 
Security office. 

Patricia Coleman, our hostess, had 
cookies ready to serve in the Auxiliary 
hospitality room following this event. 
Greetings were exchanged all around. 
In addition to the members from the 
Keystone State (Bert Sierota, Cele Bit- 
tinger, Kathryn Snyder, Shirlie Felton, 
Pearl Kreitz, Ruby Stiefel and Shirley 
Truax) there were members from neigh- 
boring states. Jewel1 Sprinkle arrived 
from Virginia, Ginny Russell from 
Ohio, Ruth Juhn from New York. It was 
while we were at luncheon at the Clavin 
House that we saw additional members 
Crystal Bowman, Barbara Zeiner, Sue 
Hoffheins and Rosanna Hess. Lunch 
was followed by a well received lecture 

on herbs presented by herbalist Ann 
Marie Wishard. There were questions 
from Ruth Juhn, Zee Hawkins and 
many others. The train ride and its fea- 
ture of the Horseshoe Curve of the Old 
Pennsyline, now known as ConRail, 
brought out five younger and prospec- 
tive members of PTGA: Charlie and 
Daniel Berry plus Mom, Chris and Mic- 
hael Snyder plus Mom, Miriam, and 
Zee Hawkins and grandchild Marvin. 
The small fry enjoyed each other and 
could have done so anywhere. At our 
Friday evening banquet we saw Marga- 
ret Moonan, chatted too with Connie 
Cadle and Marge Meyermann. It was 
good to see all of them. Mentioning indi- 
viduals is a “risky” business - we’re 
sure to have left out the name of some- 
one with whom we talked at length. Ah, 
yes, there was Eleanor Ford recounting 
her delightful trip to Budapest earlier 
this year. 

In conclusion, a unanimous vote of 
thanks to Fred Fornwalt, RTT, for 
developing the program and to Pat Cole- 
man for implementing it. 

Agnes Huether, Ed. 

Auxiliary Convention 
Program Highlights 
Noted Historian Keynote Speaker. 

The opening assembly will feature rek- 
nowned historian Dr. Raymond 
Breun, Executive Director of the 
National Historians Association. He 
currently also serves on the boards of 
directors of both the Lewis and Clark 
Historical Foundation and the Midwest 
Museum Conference. Prior to his pre- 
sent position, he was Executive 
Director of the Missouri Art Museum. 

We are indeed fortunate to have a 
man of Dr. Breun’s prominence open- 
ing our festivities and no one will want 
to miss this outstanding program. 

Luncheon Entertainment. Pianist 
Diane Ceccarini will entertain us 
during the luncheon and then join Jim 
Kalkbrenner for a fun and entertain- 
ing program they are developing for us. 

Diane has extensive credits as a 

rehearsal pianist, musical director and 
arranger for the Repertory Theater of 
St. Louis and the St. Louis Muny Opera 
Company. She was rehearsal pianist for 
the American Theater’s production of 
“My Fair Lady,” starring Rex Harrison. 
She also has been the orchestra pianist 
for the St. Louis Opera Orchestra since 
1983. 

Jim Kalkbrenner has had a diverse 
experience as a performing artist. 
Along with appearances with major 
symphonies and opera companies both 
in America and in Europe, Jim has 
“crossed over” into popular entertain- 
ment, with roles in musical comedy and 
work in recordings, radio and television. 

He now makes his home in St. Louis 
where he is the Program Director for the 
St. Louis Chapter of Young Audiences, 
Inc., an organization that brings the per- 
forming arts into the schools of 
Missouri. 

What Are You Looking For In The 
Auxiliary? - An open discussion. 

Because of the success of last year’s 
program on Auxiliary affairs, Julie 
Berry will again moderate a program 
designed to elicit your thoughts and 
desires for a bigger and better Auxil- 
iary. Last year’s session concerning the 
future of the Auxiliary was brimming 
with opinions, ideas and suggestions 
from a variety of viewpoints and this 
year’s program will bring forth even 
more. YOUR Auxiliary board is 
INTERESTED in knowing YOUR 
thoughts. Come to talk or come to listen. 

Progrum Notes. A full program is 
scheduled. Previously previewed in the 
May issue were: a program on hand- 
writing analysis presented by Sue 
Mathias, master graphoanalyst...Our 
two scholarship recipients will play for 
us at the Tea and their teacher will be 
an honored guest...The three classes 
scheduled are Gary Green, Sohmer 
Piano Co., “Ivory - The Good, The 
Bad, and The Ugly.” Sharla Kistler, 
RTl’, “What It Is, Where It Goes and 
How Not To Use It.” Paul and Chris- 
tine Monroe, “How To Build, Increase 
And Maintain A Successful Business.” 

Ginger Bryant 

National Executive Board 
GINGER BRYANT (Mrs. Jim) 
President 
1012 Dunbarton Circle 
Sacramento, CA 95825 

BERT SIEROTA (Mrs. Walter) 
Recording Secretay 
3803 Arendell Avenue 
Philadelphia, PA 19114 

KATHRYN SNYDER (Mrs. Willis] 
Treasurer 
79 Furnace Street 
Robesonia, PA 19551 

DEANNA ZERINGUE [Mrs. Nolan) 
Vice President 
619 Barbier Avenue 
Thibodaux, IA 70301 

JUDY WHITE (Mrs. Charles) 
Corresponding Secretaty 
R.R. I, Box 134 
Alma Center, WI 5461 I 

LOUISE STRONG (Mrs. Don) 
Immediate Past President 
One Knollwood Drive 
Rome, GA 30161 
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Index Of Display Advertisers 
Baldwin Piano & Organ Co. IFC 
B. Rosemack & Co. 32 
Dampp-Chaser Electronics 25 
Decals Unlimited, Inc. 27 
Fazer Piano Co./Coast Wholesale 35 
Fleisher Piano Cabinetry 21 
Grayson County College 25 
A. Isaac Pianos 41 
Inventronics, Inc. 16 
Kawai Pianos IBC 
Kimball Piano & Organ 11 
Lee Music Mfg. Co. 23 
Lunsford-Alden Co. 41 
MPT 29 
North Bennet Street School 26 
North Hudson Woodcraft Corp. 35 
Pacific Piano Supply 31 

Piano Locators International 3 
Bandy Potter School 3 
Pro Piano 23 
Quality Bass 27 
Schaff Piano Supply 1 
Schroeder’s Classic Carriage 25 
Shenandoah College & Conservatory 21 
O.E. Shuler Co., Inc. 16 
Sunlights 15 
Superior Imports, Ltd. 19 
Superior Tapes 48 
Tuners Supply 3 
The Vestal Press 16 
Wurlitzer BC 
Yamaha 7 
Young Chang 5 

Cimsified 
Advertising 

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 ofpublication. 

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 
PIANO TUNING BUSINESS FOR 
SALE. Work with music store included. 
Toledo Ohio area. (419)385-0131. 

MAPLE KEY BUSHING CAULS for 
two-caul method (bushing one 
side of mortise at a time) as taught by 
SpurlocWHenry. Available for key pin 
sizes. 087”, .125”, .13l”, .133”, Vacavihe, 
CA 95688. (707)448-4792. 

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 5259 
N. Tacoma, Suite 14, Indpls., IN 
46220. 
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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. (2131433-7873. 

PIANO TUNING AND REPAIR 
BUSINESS in greater Cincinnati. 
Established twelve years. Very profita- 
ble. For details contact: Tom Jones, 
R’IT, Box 13126, Hamilton, OH 45013. 
(513)868-2706. 

ESTATE SALE-Tuners Supply Co.- 
Sight-O-Tuner, perfect condition. Sells 
new for $399. Asking $225. 
(8131722-3475, Gelpi, 905 23rd Ave., 
West, Palmetto, FL 34221. 

HAMMER BORING JIG: Fast, 
accurate, easy to use, more than 600 in 
use. Requires drill press and drill press 
vise. Complete with intructions $69. 
PIANO HAMMERS by Nu-Tone 
(Knight), A. ISAAC, IMADEGAWA. 
Action parts by Tokiwa with cloth bush- 
ings, genuine buckskin and maple 
shanks. Try New NU-TONE HAM- 
MERS on mahogany moldings; 
excellent! Wally Brooks- 
BROOKSLTD., 376 Shore Road, Old 
Lyme, CT 96371. (203)434-0287. 

STEINWAY MODEL “B” 7’ ART 
CASE, very fancy walnut, ornate with 
original bench ser. # 134952,1908, pic- 
tures available. Steve Schroeder, 
Hewitt Pianos, 13119 Downey Av., 
Paramount, Calif. 90723. 
(2131923.2311. 

FOR SALE TWO BASS STRING 
WINDING MACHINES. Everything 
necessary to wind strings & eye 
loops-$5,000. (7171659-4681. 

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

SAN FRANCISCO TUNING AND 
REPAIR BUSINESS FOR SALE. 
Top music industry accounts + private 
and short notice calls. Good cash flow. 
Must tune by ear and have can do atti- 
tude in noisy venue. Experience with CP 
70’s helpful. Be willing and able to deal 
with performers and their problems. 
$4,000. Take over name and yellow 
pages ad. (4251566-0786. 

“CALIFORNIA DREAMIN” can 
become a reality. The weather, the 
ocean, the celebrities, the opportunity to 
have a special kind of business, in a spe- 
cial kind of place, is here. PianoCrafters, 
one of Southern California’s largest 
tuning and repair operations, is accept- 
ing offers for the business. For the right 
technician, who wants to live and work 
in the land of luxury, this is the oppor- 
tunity of a lifetime. Send inquiries to 
PianoCrafters, P.O. Box 7997, Mis- 
son Hills, Ca. 91346 or call 
(818)366-9181. 

NUEMEYER BOUDOUR GRAND 
PIANO in decorative burled walnut 
case with carved shell Queen Ann legs 
and matching piano bench all in excel- 
lent condition. $6,950 delivered. Call: 
(615)895-113l/890-8539. 

100 YR. OLD “KAPS” ACTION. Per- 
fect. Ivory. Make offer. WANTED- 
Grandy upright action model. Leonard 
Hebert, 3524 Haverford Ave., Las 
Vegas, NV 89121. (201)454-6593. 



EXPERIENCED TECHNICIAN seek- 
ing a half/three-quarter time position at 
a college or university. Prefer the Mid- 
west, but not necessary. For further 
information, call (217)333-3106 or 
359-6585 and ask for Bruce Sanders, 
or write: The University of Illinois, 
Bruce Sanders, School of Music, 2136 
Music Bld., 1114 W. Nevada, Urbana, 
IL 61801. 

88 PIANO KEYS REBUSHED fronts 
and centers $45.00. Returned freight 
paid with prepaid order. Tommy L. 
Wilson, 1418 Ewe11 Avenue, 
Dyersburg, TN 38024. 

CUSTOM PIANO COVERS made to 
your specifications, Perfect for any stor- 
age or moving situation. Also available 
many gift items - shop and kitchen 
aprons, windsocks, potholders - send 
for new brochure and samples. JM 
FABRICations, 902 185th St. Ct. East, 
Spanaway, WA 98387, (206)847-6009. 

FILLED MEMORY for SANDER- 
SON ACCU-TUNERS. Revised MIDI 
format reduces installation time, lowers 
costs. Over 208 SAT II maximum memory 
to choose from. All are AURAL QUAL- 
ITY complete 88 note tunings, with 
pitch raise compensation and detailed 
index. NEW and USED ACCU- 
TUNERS with filled memory also FOR 
SALE. Write for free brochure to: THE 
PERFECT PITCH, 275 EAST 1165 
NORTH, OREM, UTAH 84057. 

52 PIANO KEYS RECOVERED - 
.50-$50.00; .OSO-$60.00; ,075 with 
fronts-$75.00. New sharps-$32.00; 
sharps refinished-$17.50. Keys 
rebushed, felt-$60.00, leather-$95.00. 
New fonts-$25.00. Return freight paid 
with prepaid order. Charles Wilson, 
1841 Kit Carson, Dyersburg, Tenn 
38924, (901) 285-2516. 

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 97967, (503) 642-4287. 

APOLLO REPRODUCING PIANO 5’ 
6”. Completely reconditioned. Player 
unit No. 1103, perfect condition. 1925 
vintage. $16,000 or nearest offer. Call 
Doug Denham, RTT, (964) 767-7538 
after 6 p.m. 

RESCALING and custom rebuilding 
and remanufacturing. Soundboards, pin- 
blocks, bridgecaps, actions, etc. Ed 
Buck, 171 Lincoln St., Lowell, MA 
01852, (6171458-8688. 

Superb hammers, shanks and 
flanges, and specialty tools. Tungsten 
carbide sanding file you must use to 
believe, $7 plus postage. You will 
wonder how you survived without our 
wood formula super glue, $3.25 plus 
postage. We offer the new Isaac “solo” 
hammers and accurate boring, etc. Write 
or call for info: Steve Pearson Piano 
Service, 831 Bennett Ave., Long 
Beach, CA 96864, (213) 433-7873. 

NILES BRYANT OFFERS TWO 
HOME STUDY COURSES: Elec- 
tronic Organ Servicing: Newly 
revised. Covers all makes and models 
- digital, analogue, LCI’s, synthesiz- 
ers, etc. Piano Technology: Tuning, 
regulating, repairing. Our 87th year! 
Free booklet: Write or call NILES 
BRYANT SCHOOL, Dept. G, Box 
20153, Sacramento, CA 95820 - 
(916) 454-4748 (24 hrs.) 

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. 967 Airport 
Blvd., South San Francisco, CA 
94080, Tel. (415) 8714482. “Our 8th 
Year”. 

HARPSICHORD AND PORTEPI- 
AN0 PARTS and kits, original fac- 
tory materials from the finest early 
keyboard suppliers in the world. Also 
Troubleshooting and assistance to fel- 
low RTT’s on harpsichord problems. 
Authorized Zuckermann Agent. Low- 
est Factory Direct Prices - buy from 
the source. Catalogs, price lists free. 
Yves A. Feder RTT, Harpsichord 
Workshops, 2 North Chestnut Hill, 
Killingworth, CT 06417 (203) 663. 
1811. 

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. 

SANDERSON ACCU-TUNERS from 
Authorized Distributor. The most 
accurate and advanced tuning aid 
available. Tuning lever note switch for 
Accu-Tuner $25. Consignment sale of 
used Accu-Tuners and Sight-O-Tuners 
for new Accu-Tuner customers. Call for 
details. Rick Baldassin, 2684 W. 220 
North, Provo, UT 84661, (801) 374- 
2887. 

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 Douglas-MASA, Old Music 
Bldg. New Brunswick, NJ 08903 

NEW SOUNDBOARDS MADE 
FOR YOU. Ship old board. New 
board comes to you ready for installa- 
tion Send for instruction on: Victor 
Video Tape, $94.75. Victor A. Ben- 
venuto, 6825 Germantown Avenue, 
Philadelphia, PA 19119. (215) 438- 
7038. 

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 3. 

GRAHAM ANDERSON, Piano 
Rebuilding and Repair, 3632 Fernway 
Drive, Montgomery, AL 36111.20 
years’ experience with Steinway - 
London. Specializing in replacement of 
action rails. Also available GENUINE 
IVORY KEY TOPS replaced. Call or 
write for free estimates. (205) 284-0197. 

JOHN TRAVIS PUBLICATIONS 
going out of business. “A Guide To 
Restringing” for sale by the book or by 
the dozen. Paperbacks each $16.50 
postpaid, hardbacks 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. 

VICTOR A. BENVENUTO VIDEO- 
TAPES. PIANO TUNING AURAL/ 
ELECTRONIC...$175. The most accu- 
rate approach in fine tuning. KEY 
MAKING...$124.75. GRAND 
REBUILDING 12 tapes)...$225.75. 
Preparation, pinblock replacement, 
damper installation, restringing. 
GRAND REGULATING...$175.75. 
SOUNDBOARD REPLACE- 
MENT...$94.75. Ship old board - new 
board comes to you ready for installa- 
tion. Please specify VHS or Beta. All 
prices include shipping. THE PIANO 
SHOPPE, INC. 6825 GERMAN- 
TOWN AVE., PHILADELPHIA, 
PA 19119. (215) 438-7038. 

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, 301 W. Indian School Road, 
Suite B-111, Phoenix, AZ 85013. (602) 
266-1640. 
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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 02962, (617) 7699971 
days, (617) 469-9143 eves. 

COMPONENT DOWNBEARING 
GAUGE OWNERS-convert your 
style 1 gauge to a style 2 gauge with 
this easy to install kit. Style 2 gauges 
have an added interchangeable 
magnetic base. Send $9.00 to Tom 
Lowell, 2360 Galls Cr. Rd., Gold Hill, 
OR 97525. Style 2 gauges can be 
ordered on account from the following: 
ASPCO, Ford, Itoshin, Pacific, 
Pianophile, Randy Potter School of 
Piano Tech., Renner, Schaff, and Tuners. 

KORG AT-12 AUTOCHROMATIC 
TUNER,Play instrument; tuner shows 
note, octave, cents sharp or flat for 
seven octaves: C = 32.70 Hz to B = 
951.07 Hz.(On some pianos, listens best 
to middle five octaves). Plays four 
octaves: C = 65.41 Hz to B = 
987.77 Hz. Calibrate A = 430-450 Hz. 
Batteries, AC adaptor, earphone, case, 
year warranty, llb. Introductory offer: 
$135 postpaid ($190 listl.Song of the 
Sea, 47 West Street, Bar Harbor, 
Maine 64699, (207) 288-5653. 

JOHN TRAVIS PUBLICATIONS 
going out of business, ‘Zet’s Tune Up” 
for sale by the book or by the dozen. 
Paperbacks each $17.50 postpaid, hard- 
backs each $20.00 postpaid. Order 
NOW. No COD. Make check or money 
order payable to: John W. Travis, 
8612 Carroll Ave., Takoma Park, 
MD 26912. “A Guide To Restringing” 
still available. See this month’s 
CLASSIFIED. 

SIGHT-O-TUNER SERVICE: 
Repairs, calibration, & modifications. 
Fast, reliable service. Richard J. 
Weinberger, 18818 142nd Dr., SunCity 
West, AZ 85375. (6021583~6683. 

Wanted 
LEADING MUSIC CENTER located 
in Central Jersey is in need of an experi- 
enced tuner for work in shop and field. 
Salary on payroll $26,000 per year. 
Paid vacation and secretarial work pro- 
vided. Call Freehold Music Center at 
(201)462-4730. 

WANTED: STEINWAY GRAND 
PIANO any size or condition. Call: 
Doug or Tim at (864)358-1929. 

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

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. 

PIANO TECHNICIAN WANTED: RTT 
preferred, minimum 2-5 years experi- 
ence in tuning, repair and rebuilding. 
Full-time permanent position with good 
salary and benefits. Call: Evan Tublitz 
- Syracuse Artist Pianos, Ltd. 
(315)446-5660. 

PIANO TECHNICIAN/REFINISHER 
looking for tuner technician and/or per- 
son experienced in refinish and touch-up. 
Tired of driving around town in the 
snow, relocate in sunny S. Florida, com- 
pany benefits, paid vacation and 
holidays. BOBB’S PIANOS & 
ORGANS, Inc., 2512 S. 30th Avenue, 
HaIIandaIe, FL 33669. (305)456-7896, 
1-896-531-9927 in Fla. Watts. 

YOUNG MAN WITH 12 YRS. EXPE- 
RIENCE rebuilding and refinishing 
pianos seeks employment. Salary is 
neg. Will relocate anywhere in U.S. 
Call or write: Thomas Hechesky, 2668 
Eastman Ave., Columbus, OH 43207. 
(6141491~8819. 

THE UNIVERSITY OF NEVADA, is 
currently seeking applicants for the 
position of Piano Technician. This posi- 
tion is responsible for the care, 
maintenance, cleaning and rebuilding of 
approximately 75 pianos and 3 har- 
pischords. The work week is 40 hours, 
but evening and weekend work may be 
necessary depending on concert sched- 
ules. Qualified individuals will have 
certification and current registrations 
with the National Piano Technicians 
Guild. Salary starts in the $20,000 
range; DOE. For more information and 
a Neveda State Employment Applica- 
tion send a resume and 3 letters of 
recommendation to: University of Nev- 
ada, Las Vegas, Department of 
Personnel, 4050 Maryland Parkway, 
Las Vegas, NV 89154. The deadline 
for responses is June 30,1988. UNLV is 
an equal opportunity/affirmative action 
employer. UNLV will employ only those 
individuals authorized to work in the 
United States. 

TUNER TECHNICIAN WANTED, 
35 hrs., low $20’s, plus benefits, to work 
with 3 other tuners maintaining 300 
pianos. Average number of pianos per 
full time tuner is 80. Working condi- 
tions are excellent. U3 time tuning, 213 
time regulating. Looking for a self- 
directed, reliable person with concert 
tuning skills who would enjoy working 
in a highly professional academic set- 
ting. Contact Joseph BaIconi, 
Eastman Stool of Music, 26 Gibb 
Street, Rochester, NY 14604. We are 
an equal opportunity employer. M-F 

COLEMAN-DEFEBAUGH 
Video Cassettes 

0 Aural & Visual Tuning $79.50 
Pitch raising, tempemment setting, beat 
counting, Sanderson Acev-finer, etc. 

l Grand Action Rebuilding $79.50 
Hammers, shanks & flongcs, wippens, kq 
bushing, bachchechs, etc. 

0 Upright Regulation $65.00 
Tmubleshmting, refdting, etc. 

l Beginning Piano Tuning 
l Grand Action Regulation gzz: 
0 Voicinq 
0 Explormg the Accu-Tuner 

g;:;; 
. 

VHS or Beta (213) 735-4595 
Superior Instruction Tapes 

2152 W. Washington Bl. 
Los An&es, CA 90018 
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The World’s Master Builder 
of Grand Pianos 

wants to take you on 
a Grand Tow 

WIN AFREETRIP 
TOJAPAN 
As a special tribute to the Piano Technicians, 
Kawai is offering three all-expense paid trips to 
our factory in Hamamatsu, Japan. 
In the Spring of 1989, you could be one 
of the three lucky piano technicians 
who will embark upon an A 
unforgettable journey to The 
Land of the Rising Sun. As 
Kawai’s special guest, 
you’ll enjoy FREE 
roundtrip airfare, 
hotel accommodations 
and meals. The highlight of 
the trip will be a personal guided 
Grand Tour of the Kawai factory. 
You will also have p 
to shop, explore am 
Japan and its’cultun 

GOONAi 

advanced piano technology. You’ll 
d the met 
til and the 

m 
making 

iculous attention to 
I careful selection of 
aterials that go into 
such extraordinary 

grand pianos. 

TOENTER 

I 
ISEASY 

In order to qualify 
you must be a current 
member of the Piano 

Technicians Guild. You 
can register for the 

drawing at an authorized 
Kawai dealer. All entries 

must be received no later than 
July 15,1988. You can also 

register at the Kawai Exhibit 
Booth at the Piano Technicians 
Guild 31st Annual International 

onvention in St. Louis on July 18-20. 
The drawing will be held on Wednesday, 

July 20 at the Convention. Only one 
entry per technician will be allowed. Don’t miss 

this rare opportunity to win a trip to Japan and the 
On your Grand Tour, you’ll discover how Kawai has Kawai Grand Tour of the most technologically- 
blended old world craftsmanship with today’s most advanced piano factory in the world. 

liL!Nwu 
The Master Builder 

KAWAI AMERICA CORPORATION, 2055 E. University Dr., P.O. Box 9045, Compton, CA 90224-9045 (213) 631-1771 
0 Kawai America Corp. 1988 



“We don’t have problems with 
sticking actions on 
Wwlitzer Pianos? 

Al Fisher-piano technician 
and teacher. 

At Interlochen Center for the Arts, Al Fisher 
makes sure the pianos are in top condition for 
students and performing artists. That might 
look like a formidable job, especially when 
you consider that most of 
the pianos used during the 
famous National Music 
Camp are in lakeside 
buildings where temperature 
and humidity change 
constantly. But Al Fisher 
will tell you that it’s “easier 
than you might think” with 
Wurlitzer pianos.. . because 
Wurlitzer actions are 
manufactured with 
uncommon precision. 

Naturally, he appreciates 

-Yj/,; (8 

that. But he also appreciates 
it \ 

the extra service that Wurlitzer provides piano 
technicians. For example, the videocassette that 
shows how Wurlizter pianos are built. Al Fisher 
uses it regularly in the piano tuning classes he 
teaches at Interlochen. “I use it with all my 
students. It’s well done.” ’ 

People like Al Fisher appreciate Wurlitzer, because 
we keep the technician in mind when designing 
pianos and establishing service programs. And that 
makes the technician’s job a little easier. 

‘\\, 
“\ “\ ” 

.,‘, 

WURLITZER 
DeKalb, Illinois 60115 
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