


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 & Organ Company exclusively for the benefit of piano technicians. 

l%i&bi?k -Leading the way through research 



SCHAFF YOUR SUPPLY HOUSE FOR 

DAMPP-CHASER” PIANO LIFE SAVER” 
HUMIDITY CONTROL SYSTEMS FOR ALL PIANOS 

ENDS “DRY” PROBLEMS 
LOOSE TUNING PINS 

LOOSE ACTION 
CRACKED SOUNDBOARDS 

ENDS “DAMP” PROBLEMS STABILIZES TUNINGS 
STICKING KEYS TUNING WILL NOT HOLD 
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RUST WITHOUT FREQUENT TUNINGS 

KIT INCLUDES: KIT INCLUDES: 

48 25A DAMPP-CHASER DEHUMIDIFIER ROD 

g _- H 2 DUAL AUTOMATIC HUMIDISTAT 

0 ~;-;;~I$ I$yU;fR KIT 

48 25A DAMPP-CHASER DEHUMIDIFIER ROD 

g -- H 2 DUAL AUTOMATIC HUMIDISTAT 

0 GHM-1 3-PART HUMIDIFIER KIT 
(LWL-2 & WK INCLUDED) 

5 YEAR 

Model HM-2 
I 

Model GHM-1 

6 
OTHER ITEMS AVAILABLE SEPARATELY 

GUARANTEE Model HM-1ST 
Vertical Humldlfer Bucket 

Model LWL-2 Model WK 
Vertical & Grand Low Warning Llghf Verr~cal & Grand Watemg Kit 



FEBRUARY 1989 - VOLUME 32, NUMBER 2 - 

6 
PRES~ENT’S MESSAGE 

What is a Home Office? 
By Ronald L. Berry, RTT 

8 
FROM THE HOME OFFICE 

Changes. 
By Larry Goldsmith 

10 
FOLLOW THE OREGON TRAIL 

The 1989 Technical Institute. 
By Ben McKlveen 

Portland: An Alive and 
Vibrant City. 

By Taylor Mackinnon 

12 
THE TECHNICAL FORUM 

Grand Lyre Repair. 
By Susan Graham 

15 
TUNING UP 

Letters. 
By Rick Baldassin 

21 
AT LARGE 

The Fandrich Vertical Action. 
By Darrell Fandrich and 

Chris Trivelas 

24 
BASIC SKILLS 

Vertical Shank Replacement. 
By Bill Spurlock and Fern 

Henry 

OFFICIAL PUBLICATION OF THE PIANO TECHNICIANS GUILD, INC. -i 

27 36 
AT LARGE 

Some Thoughts On Unstable 
Tuning. 

By Daniel L. Bowman 

29 
GOOD VIBRATIONS 

Plate Suspension: Another 
Look. 

By Nick Gravagne 

32 
ANTIQUE RESTORATION 

Restoring Antique Pianos, 
Part IV: Stringing. 

By Edward Swenson 

ECONOMK AFFAIRS 

Are There Other Ways To Do 
This? 

By David Barr 

PLUS 
Industry News . . . . . . . . . . . . . . . . . . 22 
Membership . . . . . . . . . . . . . . . . . . . . . . 38 
Coming Events . . . . . . . . . . . . . . . . . 39 
Auxiliary Exchange . . . . . . . . . . 40 
Display Ad Index . . . . . . . . . . . . . . 42 
Classified Advertising . . . ...42 

ABOUT THE 
COVER 

The Fandrich Vertical 
Action. See s to y on page 21. 

Piano Technicians Guild Board of Directors Piano Technicians Journal Staff 

RONALD L. BERRY, R7-I LARRY B. CRABB JR., RI-I 
President Southeast Regional Vice President 

6520 Parker Lane 4598 Ginson Drive 
Indianapolis, IN 46220 Tucker (Atlanta) GA 30084 

(317) 255-8213 (404) 491-1432 

NOLAN P. ZERINGUE, RTT 
Vice President 

619 Barbier Avenue 
Thibodaux, LA 70301 

(504) 446-6812 

ROBERT SMIT, RTT 
Secretary-Treasurer 
17 Carmichael Court 

Kanata, ON Canada K2K 1K1 
(613) 592-6907 (H) 
(613) 828-1292 (W) 

DANNY L. BOONE, RTT 
South Central Regional Vice 

President 
9707 Timberview 
Waco, TX 76710 
(817) RZ-0546 

BRUCE G. DORNIXLD, RTT 
Central East Regional Vice President 

2134 Walters Avenue 
Northbrook, IL 60062 

(312) 498-0379 

M. B. HAWKINS, RTT GRACIE L. WAGONER, RIT 
immediate Past President Central West Regional Vice President 

PO Box 10386 1307 South Maple 
Oxon Hill, MD 20745 Sioux City, IA 51106 

(301) 567-2757 (712) 2763176 

NORMAN HEISCHOBER, RTT JAMES G. BRYANT, RTT 
Northeast Regional Vice President Western Regional Vice President 

295 West Shore Drive 1012 Dunbarton Circle 
Massapequa, NY 11758 Sacramento, CA 95825 

(516) 799-1656 (916) 454-4748 

HOME OFFICE 

LARRY GOLDSMITH 
Editor 

SANDY ESSARY 
Subscriptions/Advertising 

MARY KINMAN 
Membership 

GAYLE SORENSEN 
Assistant Editor 

CYNDI WRIGHT 
Bookkeeper 

SUSAN GRAHAM 
Technical Editor 
2967 Madeline 

Oakland, CA 94602 

RICK BALDASSIN 
Tuning Editor 

2684 W. 220 North 
Provo, UT 84601 

GEORGE DEFEBAUGH 
Journal On Tape Reader 

0 1989 The Piano Technicians Guild, Inc. Altides published in the Rhno Tcchnirinns 
lournnl represent only the opinions of the author and nd those of the Piano Technicians 
Guild, Inc. All rights rrse1-4. No part of this publication may be copied or reproduced in 
any form withou? permission fro&the publ&r, The Piano iechni&ns Guild, Inc. The 
words “Tlw Piano TechniciansGuIld, Inc.,” and the Reaistemd Tuner-Technician emblem 
are registered with the US. Patent and Trademark Of&-Unauthorized use Is strictly 
prohibited. 

77~ Rhno Tc&i&ms ~oumnl (LSSN 0031 9562) is the offical publication of The Piano Tech- 
nicians Guild, Inc., 4510 Belleview, Suite 100, Kansas City, MO 64111. TheJou& Is 
published monthly. Second class postage paid at KansasCity, MO., LIS ISSN 0331 9562 
foreign and domestic. FOSTMASER: please send address changes to: PLmo Tcchnicimu 
+nal, 4510 Belleview, Suite 100, Kansas City, MO 64111. 

Annual subscription price: §85 (US) for one year; $155 (us) for hvo years; $750 (US) per 
single copy. Piano Technicians Guild mu&em receive the Polo Technicinns [ourrml for $4.5 
peryear as part of their membership dues. 

2 - FEBRUARY 1989 PIANO TECHNICIANS JOURNAL 



ATTENTION 
We now have available concert grands all 
names. We bu 

instruments. Y 
and sell i” and 9’ quality 

Ca I or write Piano Locators, 
Div. of Jay-Marl Wholesale 

“The Piano Store For Piano Stores” 
216-382-7600 1568 So. Green, Box 21148 

Clev. Ohio 44121 

Recovered With 

IVORY 
(PYRALIN) 

Over 61 years of continuous service 
to dealers and tuners. 

WRITE FOR COMPLETE 
PRICE LIST 

OR CALL - 317-537-2082 

0. E. SHULER CO., Inc. 
149 E. HARRISON ST. 

PARAGON INDIANA 46166 

‘A Piano Technology Certifica 
in Eight Months... 

or an A.S. degree with 
two years of study. 

Tuning, regulation. repair and rebuilding of grand and upright piano? 
Business practices. including computer applications. Elective studies in 
antique instrument construction. 

COLLEGE AND CONSERVATORY Admissions. 
Winchester, Virginia 22601 

(703) 665-4581 

THE HALE 
ELECTRO FORK 

Unmatched for accuracy and stabiity. 

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

The Hale Electra Fork is the most accurate, stable 

and compact pitch standard ever made. It’s the perfect 

alternative to pitch pipes and other outdated pitch deter- 

mining instruments because it becomes your third hand 
It offers remarkable accuracy never achieved before This pinpoint accuracy 

IS guaranteed because the Hale Electra Fork uses a high frequency crystal. The 
unit is checked for accuracy after 100 hours of “burn in” time, then its exact fre- 

quency is measured and printed out on a certificate which is enclosed with 

each Hale Electra Fork. 

The Hale Electra Fork also insures maximum stability under a wide range of 

operating conditions such as temperature, component aging and battery voltage 
Its pocket size allows you to take it anywhere. And it’s designed to fit your 

pocket in more ways than one. And it represents a significant savings of $100 or 

more over many conventional pitch standards on the market today. 

This easy-to-use unit is equipped with an on/off button, a three (3-4-5) octave 

range setting from C to B, continuous/intermittent sound and a volume control. 

Now that you’ve read our pitch get the pitch right 

with the Hale Electio Fork. 

TUNERS SUPPLY COMPANY 
Servmg the MUSIC Industry Stnce 1884 

EASTERN BRANCH: 94 Wheatland Street. Somerwlle. MA02145 (6 17) 666.4550 
WESTERN BRANCH: 190 South Murphy Avenue. Sunnyvale. CA94086 (408) 736-2355 





The secret to the 
young chmm 

sound is more of 
agood thing 

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

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

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

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

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

The best theworld has to off&” 



PRESIDENT'S MESSAGE 

What Is The Home Office? 

T he beginning of a new year marks 
other new beginnings. January 1 marked 
a new beginning for PTG. As of January 1, 
1989, M’G is managed by our own staff 
rather than by staff at a management 
company. Larry Goldsmith, Mary Kin- 
man, and Sandy Essary, who have been 
working for us full time at Martin Fromm 
& Associates, are now hired by us directly 
along with two others new to M’G. Gayle 
Sorensen is our receptionist and assistant 
Journal editor, and Cyndi Wright is our 
accounting and convention coordinator. 

What does the Home Office do and 
why do we need it? Probably the most ob- 
vious thing that comes from the Home 

Ronald L. Berry, RTT 
President 

Office is the Journal. Home Office staff handles advertis- 
ers-both finding new ones and servicing the existing 
ones. While much of theJournaI is written by our technical 
editors and other members, much of the other text is 
written by Home Office staff. Industry reports, organiza- 
tional news, the Update, etc. are written mainly by the 
Editor and staff. 

Membership records are another big responsibility 
for the Home Office. Keeping accurate records is impor- 
tant to assure that you get your ]ourml, insurance, mem- 
bership cards, directory listing, convention mailings, and 
other services. With the member list of 3,500 and a non- 
member list of about 8,000, maintaining these records is a 
large job. Membership information such as addresses, 
membership classifications, etc. change daily and han- 
dling it often involves several followup phone calls. From 
the membership records, the dues bills are printed. Dues 
collection and follow up is another large job because it all 

Accounting and financial recordsare 
another important function involving 
income from dues, sale of merchandise, 
convention, interest on investments, etc. 
Tracking expenses and producing an 
annual budget are critical tasks. Because 

most income comes from dues at the beginning of the year, 
theaccountingdepartmentmakesappropriateinvestments 
to get the maximum return on money until it is needed for 
operating expense later in the year. 

For the convention, there are hundreds of details 
from negotiating the hotel contracts, to planning meal 
function menus, to selling exhibit space, to preparing 
Council agenda books. There is work to do on the conven- 
tion throughout the year although the biggest crunchis just 
before and during the convention itself. 

There are certainly many other functions the Home 
Office performs but this gives you some idea of the main 
ones. PTG has reached the size and activity level to make 
it more practical to hire staff directly in a “captive staff” ar- 
rangement. Because three of the people are people who are 
already experienced with our operation, it should be a 
rather easy transition. 1 

happens during a very short period of 
time. 

Other communications that come 
from the Home Office are convention pro- 
motions, press releases to the media, the 
monthly chapter mailings, the weekly 
Board mailings, and numerous personal 
letters to new members, reclassifying 
members, and the surviving family of 
members who have died. 

CLASSES 
DO WNBEARING -- PIANO NOISES 

VERTICAL HAMMER HANGING -- TUNING 
VOICING -- GRAND HAMMER HANGING 

RUNNING AN EFFICIENT BUSINESS 
SOUNDBOARDS -- VERTICAL REGULATION 

THE NEW TECHNICAL EXAM 
University of 5$eGra&a- REFINISHING AND MORE!!!! 

Lincoln, ~e6ras~a PLUS!!! 
Contact person: Richard West SPOUSE PROGRAM 
5 Westbrook Music Bldg., University BANQUET-PRIZES 
3f Nebraska, Lincoln 68588-0100 UNIVERSITY TECHNICIANS’ PROGRAM 
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FROM THE HOME OFFICE 

Changes 

I f you’ve called the Home Office help us to better meet those needs. 
lately, you may have noticed that the Our new Our new address is: The Piano Tech- 
friendly voice on the other end of the address is: The nicians Guild, Inc.; 4510 Belleview, Suite 
phone said “Piano Technicians Guild” 

Piano Technicians 
100; Kansas City, MO 64111. You can call 

instead of “Association Headquarters.” us at (816) 753-7747. I hope you will do so 
That may seem to be a little thing, Guild, Inc.; 4510 proudly, knowing that this office belongs 

but it is indicative of much larger changes Belleview, Suite to you and the other members of the Piano 
in the way the Guild operates. After 10 Technicians Guild. 
years of being headquartered in the of- 100; Kansas City, 
fices of association management compa- MO 64111. You can You probably also noticed a few 
nies, first in Seattle and then in Kansas changes in the look of this month’s Jour- 
City, the Guild has established its own Cal2 us at (816) naI. Most publications are redesigned 
Home Office. The decision to establish a 753-7747. every few years to keep them fresh and 
separate office with the Guild’s name on appealing to members. That’s part of the 
the front door was made by the Board of Larry Goldsmith reason for these changes. We’re also tak- 
Directors in July (see President Berry’s Executive Director ing advantage of new technology which 
message on page six). has become available in the past few years 

In the past five years, the Guild has Our new computer system, in addition to 
come a long way. It now is in an improved financial keeping track of member records, managing our account- 
position, with successful, well-run conventions, informa- ing procedures, writing letters and other office functions, 
tive publications and a lengthening list of member serv- will allow us to produce the type, artwork and layouts 
ices. There is much, however, that still remains to be done: internally, thereby giving us more control of production 
consolidating the gains of the past few years, providing and scheduling at, hopefully, a lower cost. 
better service to members, compiling information about 
our corner of the industry, and bringing knowledge to I hope you like the new look of the Journal, and I’m 
those who may not know that it is available. A new Home eager to hear your comments. Z 
Office structure designed specifically for the Guild should 

PACIFIC PIANO MANUFACTURES 

kPlAN0 BENCHES 1 
With the acquisition of the Killeen 
Mfg. Co., we are producing a TOP 
QUALITY BENCH in hand rubbed 

PHONE OR WRITE FOR INFORMATION I 

P.O. Box 9412 l North Hollywood, CA 91609 
24 Hour Phone Ordering Service (213) 877-0674 I 
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INDUSTRY NEWS 

Camilleri to Represent 
Renner in the U.S. 

Camilleri Pianoworks, Ltd. of New 
York City has become the sole agent for 
Renner products in the United States. 
The agreement was announced by 
Robert Lins, Managing Director of Louis 
Renner GmbH & Co. 

Under the agreement, Camilleri 
will assume responsiblity for the mar- 
keting, distribution, technical support, 
and product direction for Renner prod- 
ucts sold to piano technicians and dis- 
tributors. Renner will continue to sup- 
ply manufacturers of new pianos direct 
from Renner’s factory in Stuttgart, West 
Germany. 

Camilleri currently restores over 
250 grand pianos a year from its factory 
in Manhattan. Camilleri was acquired 
in 1986 from its founder by Lloyd Meyer 
and Robert Philbin. Meyer, a 25-year in- 
dustry veteran and former President of 
Steinway and Sons, is a past president 
of the Piano Manufacturers Association 
International, the National Piano Foun- 
dation, and a former Director of the 

American Music Conference. Philbin 
was plant superintendent at Steinway & 
Sons for 16 years and managed all up 
right and grand production. In 1980, he 
left to become president of Fairfield 
Piano Company, a major rebuilding op- 
eration in New York and Connecticut. 
He has also served as a consultant to the 
Chinese piano industry. 1 

Judge Dismisses Suit 
Against Steinway 

In a Nov. 10 ruling in Chicago, U. 
S. District Judge William T. Hart dis- 
missedanantitrustlawsuitagainstStein- 
way & Sons by the company’s former 
Chicago area dealer, Hendricks Music 
Co., Inc. 

Hendricks had brought the suit in 
an attempt to block Steinway from ter- 
minating its dealership for its refusal to 
abide by a contractual provision requir- 
ing it to promote only Steinway pianos 
in concert and artist activities. Hendricks 
had signed on to handle Yamaha’s con- 
cert and artist program. I 

Portland... 
mered copper sculpture erected 
since the Statue of Liberty. There 
are also several museums and art 
galleries to takeadvantageof. But 
mostly, there’s the wonder of 
being in one of the cleanest cities 
you’ll ever visit. The air is clean, 
the water is clean, the streets are 
clean. I can hardly wait to show 
off our city to you! I know you’ll 
love it. 

Next month I want to share 
Washington Park with you and a 
few of the other easily accessible 
sights. Get into a “carnival mood;” 
make reservations now to be at 
the Red Lion Lloyd Center in July. 
The City of Roses is waiting for 
you. I 

The Finishing Touches 
Dry Transfer Decals 11 Grand Piano Carriage 

l Made of the finest steel; coated 
in PVC 

l Superior engineering and looks 
l Two brakes included for added 

stability 
l Fast, easy, no cleanup 
l Immediately ready to finish 
l Over 700 Fallboard and Soundboard 

names 
l Custom decals-send tracing for 

price quote 

l Smooth and effortless movement 
l No finish damage to piano legs 

l Authentic Steinway designs l Shipped UPS 

l Two styles Schroeder’s 
Decals Unlimited Classic Carriage 

9333 96th St. No. 
Mahtomedi, MN 55115 (612) 429-4465 

Catalog available upon request 
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THE TECHNICAL FORUM 

I have been receiving a lot of inter- 
esting mail: newsletters, questions, tips 
and articles. It’s greatly appreciated - 
keep up the good work! A lot of it is 
quiteextensive: this month we have two 
excellent long articles. One is the con- 
tinuation of the Fandrich/Trivelas ar- 
ticle on vertical actions. The other is the 
first of a series which I am most pleased 
to be able to offer. It comes from Fern 
Henry and Bill Spurlock, who have al- 
ready been so involved and given so 
much to this organization it is difficult 
to believe they have time to do more. 
Theirs will be a series on basic piano 
craft: typical service problems we en- 
counter and need to solve efficiently 
and well. I can think of no better topic, 
and no more clear-headed and experi- 
enced a pair of technicians to write it. 

Grand Lyre Repair 
To further explore piano service 

which requires crawling around on the 
floor (started in December with grand 
leg repairs), I will discuss a few solu- 
tions for common grand lyre problems. 

The attachment of a lyre to a piano 
can be as troublesome and mysterious 
as the fastening for the legs. It is often 
similar: a two-piece cast iron plate and a 
latch to hold the two locked together. 
Lyre plates occasionally break, but if the 
braces are intact and properly installed, 
it is not common. The problem which 
seemsio occur most often is on less ex- 
pensive pianos: the lyre is installed 
simply by screwing it into the keybed. 
The screws strip out and the lyre be- 
comes unstable and noisy. Although it 
is possible to plug and redrill the holes, 
installing tee-nuts into the keybed and 
attaching the lyre with the appropriate 
12 - FEBRUARY 1989 PIANO TECHNICIANS JOURNAL 

Grand Lyre Repair 

Susan Graham 
Technical Editor 

bolts yields a longer-lasting and more 
solid result. 

This is almost as simple as it 
sounds. The tricky part is that the head 
of the tee-nut must not protrude above 
the level of the keybed or it will interfere 
with the keyframe. Due to the slight 
inconvenience of a pinblock in the way, 
it isn’t possible to drill or rout a recess 
into the keybed from above. Our in- 
valuable Isaac Sadigursky has found a 
solution with a simple modification of 
an Irwin speed-bore bit so it can be used 
for this particular piece of woodwork- 
ing. 

I started with a 1 l/8” bit. Slightly 
larger than the head diameter of any tee- 
nut I’ve encountered, this allows for 
less-than-perfect alignment (the bit does 
chatter a little in use). The modification 
is made to the shank end of the head; the 
conventional cutting surface remains 
intact and can be used in the standard 
manner. Slightly-over-an-inch is often a 
usefulsize,so thisendsupbeingahandy 

Figure 1 - Speed Bore Drill Bit 

dual-function bit. 
The bit is ground to form a cutting 

edge on the lower surface of the head 
(nearest the round shank portion, oppo- 
site the standard cutting edge). This is 
done on a fairly fine grinding wheel and 
finished with a file. Cool the bit fre- 
quently (by dipping in water) during 
grinding. It takes a minute to figure the 
direction the bit will rotate and the 
appropriate angle for the new cutting 
surfaces: the end result is, in profile, a 
trapezoid (fig. 1). Viewed straight on, 
the edge should be square to the shank. 

Before installing the tee-nut, the 
existing hole for the lyre screw usually 
needs to be drilled out to accommodate 
theexteriordiameterofbarrelofthenut. 
Then, drop the shank of the modified 
speed-bore into this hole through the 
keybed and chuck it into the drill (fig. 2). 
While the drill is running, the tool is 
lowered until it contacts the keybed, 
routing a shallow circle. Repeat the 
process for the other screwhole. Drop 
the tee-nuts into place but do not tap 
them down to seat the spurs. Instead, 
put the lyre in position under the piano 
and run bolts up through it into the 
keybed and thread the tee-nuts onto 
them. This allows you to use the bolt to 
pull the nut down so it aligns itself and 
seats properly (fig. 3). (There is some 
play in the hole and it is possible to get 
the nut misaligned just enough to make 
threading the bolts quite frustrating). 
Bolt length must be calculated; it does 
no good to take care to keep the tee-nut 
from protruding and then have the bolt 
sticking up into the keyframe. The bolt 
should be the perfect length to pass 
through the lyre and keybed and thread 



securely into the tee-nut without pro- 
truding into the action cavity. It may be 
helpful to use longer bolts to reach 
through the keybed to engage the tee- 
nut initially and pull it into position, and 
install the shorter bolts. I use machine 
screws when I can-usually a l/4” or 
5/W’ (whichever corresponds to the 
largest size tee-nut the hardware store 
happens to have that day). If it is neces- 
sary to use a bolt which is not slotted for 
a screwdriver, I cut a slot with a hack- 
saw (for the sake of future technicians 
and/or piano movers who may not be 
equipped with wrenches or sockets). A 
washer shouldbe used between the head 
of the bolt and the lyre; more than one 
can be used to keep the bolt from pro- 
truding into the keybed for those appli- 
cations where one length bolt is slightly 
too short and the next size up is slightly 
too long. 

There are simpler metal inserts, 
barrel-shaped without the flanged head 
of a tee-nut. These are easier to install, 
since they can be driven into a hole from 
either side. However, they are trouble- 
some, being inclined to lose the friction 
between the barrel and the wood and 
then rotate as the screw is turned. They 
are also difficult to align. Although it is 
slightly more trouble, a tee-nut yields a 
better result. 

Once the lyre is firmly fastened to 
the keybed, it is absolutely necessary 
that the braces which support it are 
properlyadjusted.Otherwise,itisasmall 
matter for a pianist to kick the lyre loose 
again through normal playing (a small 
child can do it in a matter of weeks). 
Adjusting conventional wooden braces 
mayrequireattentiontoeitherthepedal 
boxor the keybed end (or both). Test the 
brace tightness by hand. First, attempt 
to move them lengthwise to detect any 
end play; there should be none. Next, 
try to rotate them: it should be possible 
to turn the brace. Obviously, this test 
works best on round lyre braces but 
even square-ended ones usually allow a 
slight rotation. These two parameters 
demonstrate if the braces are snug 
enough tosupport the lyre, but not so 
tightly jammed in place they are mis- 
aligning the lyre and in danger of break- 
ing. 

Many manufacturers now use 
metal lyre braces which are screwed 
into both the keybed and the pedal box. 
Unfortunately, it is more difficult to 

Figure 2 - Drill Bit In Place In Keyboard 

Figure 3 - Tee-Nut In Recess 

Figure 4 - Lyre Detail 

Illustrations By Valerie Winemiller 

detect fit with these, since the screws 
will hold the brace immobile even if it is 
not really correctly positioned, and ad- 
justment may be difficult without plug- 
ging and redrilling a number of screw 
holes (shimming between the brace and 
the wood sometimes can be effective). 
These metal braces will occasionally 
hum, vibrating slightly in the hinge 
betweenthesupportingrodandtheplate 
which is screwed to the wood. A small 
wedge of hammer skiving will stop this 
elusive noise. 

Adjustment of the conventional 
wooden braces is made at the contact 
point in the pedal box. Leather punch- 
ings can be added or subtracted. An- 
other method is to insert a flat-head 
screw into the hole in the pedal box (fig. 
4). The hole must be drilled and counter- 
sunk so the head of the screw can be 
turned all the way down flush with the 
wood if necessary. 

Once installed, these screws can 
be adjusted to achieve the correct fit of 
brace (there should be a thin leather 
punching glued to the brace end which 
contacts the screw). 

If the brace recess in the keybed is 
badly worn, no amount of adjustment at 
the pedal box will create an effective fit. 
The brace is too free to wander around 
the enlarged recess and is,often noisy as 
well as ineffective. This canbe solved ei- 
ther by chiseling out the damaged area 
and fitting in a piece of hardwood, or by 
adding small blocks, appropriately cut 
to accommodate the brace and posi- 
tioned to hold it firmly (fig. 5). Scrapsof 
pinblock material are excellent for 
making these blocks. On some pianos 
the brace recess is very near the edge of 
the underside of the keybed, and some 
ingenuity will be required to create a 
shape which can be fastened firmly in 
the correct location. 

Then there is the phenomenon of 
the grand piano which constantly loses 
its pedal adjustment; even though the 
lyre is firmly fastened, every time you 
go out to tune there seems to be a great 
deal of lost motion in the system. You 
take it up and take it up until finally one 
day a large section of the lyre simply 
falls off. Usually by this time it will have 
become apparent that the lyre is coming 
unglued. Either the top crossbar or the 
pedal box, or both, have delaminated 
from the vertical posts and with each 
use of the pedal the whole thing is slowly 
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sinking into the carpet. Jamming a book 
under the pedal box is effective but 
hardly highclass. Proper repair requires 
that the lyre be disassembled so the old 
glue can be cleaned off, the posts re- 
sawed to accommodate new wedges, 
and the assembly reglued and rewedged. 

Here again there are pitfalls. Fre- 
quently the lyre posts become unglued 
but are still jammed in position tightly 
enough to make diassembly difficult. 
One solution is to reverse a pipe clamp 
so it can be used to force the lyre apart, 
rather than pull it together (fig. 6). There 
are clamps made specifically for this 
purpose (to push out rather than pull 
in), but a pipe clamp or two is something 
most of us have around anyway. It is 
quick and cheap just to remove the screw 
mechanism, slide off the holding end, 
reverse and reinstall it, and screw the 
screwmechanismbackon,alsoreversed. 
If only one post is loose and the other is 
still tight, it may be helpful to use an- 
other clamp (in a conventional fashion) 
to restrict the movement of the loose 
side and help keep the top bar (or pedal 
box) from coming off unevenly and 
getting jammed or doing damage to the 
wood. (It is counterproductive to break 
off the top of the posts.) The older the 
lyre, the more gently it needs to be 
treated; it may be advisable to apply 
heat, methanol or diluted acetic acid to 
the glue joints to soften them. Once the 
lyre has been reglued and clamped, drive 
wedges into the tops of the posts (fig. 7). 

We will get more extensively into 
pedal and pedal box problems in the 
future, but there are a few more consid- 
erations for the lyre itself. One is the 

Figure 5 - Lyre Brace Supports 

Figure 6 - Busting A Lyre 
&versed Pipe Clamp) 

Figure 7 - Wedging Lyre Posts 

\ 

verybottompieceofthepedalbox,which 
often supports the pedals. It is critical 

that this piece be intact and tightly 
screwed in place. This is particularly 
important in the dowel-mount pedal 
systems (such as Baldwin), in which the 
ends of the dowels which hold the ped- 
als rest directly on this bottom board 
and will groan or squeak as well as not 
hold regulation if there is any play or 
looseness in the contact. Whenever you 
disassemble such a system, save your- 
self a lot of headache by keeping the 
screws in order, and by numbering the 
dowels and the corresponding holes in 
the pedal box. Any felt or cardboard 
shimsunder the dowels should be saved 
for reinstallation. As the screws holding 
this board are reinstalled, be sure each is 
secure; shim the holes, plug and redrill, 
or install a larger screw if necessary. 

A source of noise and friction in a 
lyre is the rod guide. If the bushings are 
worn or hardened, they should be re- 
placed. If the wooden piece itself is thin 
or lightweight, it may actually resonate, 
creating a very elusive groan. It is fairly 
simple to make a more substantial re- 
placement. Rod guide holes are some- 
times carelessly drilled and the align- 
ment of the top of the rod to the trap- 
work may be precarious. Such guide 
holes can be plugged and moved to a 
better location. 

Grand leg and lyre repairs call for 
conscientious woodworking. Both ar- 
eas are subject to stress and heavy use; 
repairs must be thorough to achieve an 
effective and long result. There is some- 
thing very satisfying about resurrecting 
a decrepit lyre and pedal system, how- 
ever, and both casual and serious nian- 
ists are most appreciative. E 
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TUNING UP 

Letters 

Rick Baldassin 
Tuning Editor 

W ith the last several months being 
devoted to the article on inharmonicity: 
the mail has really stacked up. This 
month, I will attempt to answer some of 
the questions which have come in, print 
reader responses to previous articles, as 
well as publish a new work by one of our 
colleagues. 

Our first letter comes from Ward 
Guthrie, of Bozeman, Montana. Ward 
writes: 

You have encouraged letters, so here 
are three things Z have been curious about 
concerning tuning. 

First, when Z set a temperament, Z 
primarily use4ths and Sthsand extensively 
checkwithany3rdsand 6thsZcanfind. One 
needs to start someplace, and then as more 
checks are made possible, any or all notes 
done previously may need to be changed to 
makeeveythingworkoutwifhfhebestcom- 
promise. What I would like to know is if my 
approach makes some correct assumptions 
as a starting point. 

Zfirst tune A-49 to my forkand check 
it with the F 17th below. Next Z tune the 
octave A-37 and check with the 3rd-10th. 
These two steps are standard. The next two 
notes are my question. 

The third note tuned is D-42. I read in 
some past article that the upper 5th should 
beatat thesamerateas thelower4th,inthis 
case being about one beat per second (easily 
approximated with a watch), but the 4th 
should not be slower than the 5th. Then I 
check the 4th with the 3rd-6th test, and the 
5th with the 6fh-10th test. Zf the D is accu- 
rate, it clearly sets up the beats for all 4ths 
and Sths in the temperament if the octave is 
set correctly. 

Thefourth note tuned is E-44. Aqain, 
as has been stated in articles, the rate of the 
parallel 4fhs increases, but essentially all 
4ths in the temperament are the same rate 
because that increase is negligible. So E-44 is 

tuned to A49 to beat at the same rate (but 
not slower) as the A-D 4th below. Again Z 
make the checks on the new 4th and 5th. 

These 4 notes thus set the ratefor the 
parallel 4fh.s (all approximately the same), 
and set the limits for the5ths (with the bot- 
tom one beingabout half therateof the upper 
and the others progressing evenly between). 
Are these accurate placements before the 
3rds are developed in the next steps? 

My next question concerns parallel 
Sths in the temperament. After the tempera- 
ment is tuned, Z compare parallel Sths by 
keying my hearing on the 6:4 partials. They 
arefas ter, and thus easier to hear the slowly 
increasing speed of the Sfhs. What Zfind on 
some small, inexpensive pianos is that this 
6:4 partial must suddenly slow down when 
the lower note becomes a wound string in 
order for the other paralZeZ and contiguous 
intervals to work out. What causes this, or 
am I doing something wrong? 

Finally,Zamsureall of usoftenget re- 
quests to pull the treble much sharper than 
it should be. How do you handle this with a 
customer? And related to that, the tuning 
exam demands clean single octaves in the 
treble, but is that what we should use on a 

It does not matter to me 
how a person achieves 

their tuning, as long as the 
final result sounds good. 

Whether certain procedures 
have a sound theoretical 

basis, or logic behind them 
is another matter entirely. 

home grand and/or concert grand? How 
does one make the decision as to what is best 
for the treble@ that particular situation? 

Thanks Rick. You do a great job with 
your articles. 

I have stated several times in the 
past that it does not matter to me how a 
person achieves their tuning, as long as 
the final result sounds good. Whether 
certain procedures have a sound theo- 
retical basis, or logic behind them is 
another matter entirely. Nevertheless, it 
is still my position that if a person can 
create a tuning which sounds good us- 
ing techniques which are not well-based 
theoretically, or illogically, the final 
product justifies the means. It does not 
matter how one gets there, so long as 
they do. 

I will attempt to answer Ward’s 
first question to the extent that I can 
comment on whether the procedures 
are well-based theoretically or logically. 

Ward states at the end of his third 
paragraph that his first two steps are 
standard. They ought to be standard, 
but unfortunately, I doubt they are. The 
first assumption is that everyone uses 
an “A” fork, or an “A” reference. In spite 
of all of the efforts of the Piano Techni- 
cians Guild, including a modification of 
the Pitch Score in the Tuning Examina- 
tion with reference to A-440, and a reso- 
lution passed by the Piano Technicians 
Guild at the convention in Toronto in 
1987recognizingA440asourpitchstan- 
dard, there are still those who persist in 
using other notesas their reference. This 
makesno sense froma theoretical stand- 
point, and is highly illogical since it is 
infinitely more difficult to Et note A-49 
to 440 l-u starting with any note other 
than A-49, and a 440 reference. (I sound 
like Mr. S ck.) 
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Even of those who use an “A” fork, 
not all use note F-21 as a reference to test 
the accuracy of the tuning of note A-49. 
Some choose to use no reference at all. 
This is dangerous because it is difficult 
to directly transfer pitch from a refer- 
ence to an inharmonic string. Any of 
you who have seen an orchestra tune 
will recall that after the “A” is played, 
almost immediately other notes emerge. 
This is partially because the string play- 
ers have three other strings to tune, but 
also because it is easier for them to tell 
when the “A” is in tune when they also 
have the “D” to compare it to. The same 
holds true for us. The choice of a refer- 
ence is highly critical to usas piano tech- 
nicians because we are dealing with an 
inharmonic instrument. The wrong ref- 
erence note could cause us to listen to 
the wrong inharmonic partial, and our 
pitch may not be where we think it is. 
Let us look at a case in point. Say, for 
example, we chose F-33 as our reference 
note, instead of F-21. F-33 is a MlOth 
below A-49. The ratio of a MlOth is 5:2. 
Assuming that our pitch source is har- 
monic, the second harmonic of 440 is 
880. If we match the beat rate of F-33 and 
our harmonic pitch source to the beat 
rate of F-33 and A-49, we have tuned the 
inharmonic second partial of A-49 to 880 
hz. Because A-49 is inharmonic, it fol- 
lows that if its second partial is tuned to 
880 hz, its first partial will be flat of 440 
hz. If, on the other hand, F-21 is our 
reference, we have a M17thbetween the 
note we are tuning and our reference. 
The ratio of a M17th is 5:l. When we 
match the beat rate of F-21 and our 440 
pitch source to the beat rate of F-21 and 
A-49, we have tuned the fundamental of 
A-49 to 440 hz, which is what we set out 
to do. I might add that this can be done 
with an extreme degree of accuracy (less 
than 0.1 cents if you are careful). 

In spite of all of my arguments, if 
you can tune using a “c” fork, and a 
reference a MlOth below, and wind up 
with the fundamental of A-49 at 440 hz, 
my hat is off to you. 

Ward states that he next tunes A- 
37 to A-49, using the M3-Ml0 test. In 
paragraph four, he states that he next 
tunesnoteD42,and thatthe5thfromD 
42 to A-49 should be at the same rate as 
the 4th from A-37 to D-42. If we tune A- 
37 to A-49 using the M3-Ml0 test, we 
have tuned a 4:2 octave between these 
notes, because the ratio of a M3 is 5:4, 
and the ratio of a Ml0 is5:2 (the Ssbeing 
common, hence the comparison of 4 and 
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2). Referring back to the “On Pitch” 
series, and subsequent references, we 
findthattheP4-P5isalsoatestforthe4:2 
octave, because the ratio of a 4th is 4:3, 
and the ratio of a 5th is 3:2 (the 3’s being 
common, hence the comparison of 4 and 
2). Since note D-42 is the note which is 
the test note for the P4-P5 test between 
notes A-37 and A-49, the beat rate of the 
4th and 5th will be the same, regardless 
of where note D-42 is tuned, the A-37 to 
A-49 octave having already been tuned 
using the M3-Ml0 test. This is because 
as the 4th becomes more expanded (and 
beats faster), the 5th becomes more 
contracted (and beats faster), and vice- 
versa. In summary, the 4th and 5th will 
be equal beating in this case because the 
3rd and 10th were equal beating. 

Since several tune the octave A-37 
to A-49 such that the Ml0 is faster than 
the M3, say by 0.5 BPS, in this case the 
4th will be faster than the 5th (by 0.5 
BPS) regardless of where note D-42 is 
tuned. 

Ward also mentioned that he tested 
the4th with the M3-M6 test, and the 5th 
with the M6-Ml0 test. In both cases the 
test note would be F-33. If F-33 to A-37 = 
F-33 to A-49, then F-33 to A-37 <F-33 to 
D-42 by the same amount that F-33 to D- 
42> F-33 to A-49. As we can see, the 
placementofD42inthiscasecanbeam- 
biguous,and thetestsforthe4thand5th 
will not help, except to show if the 4th 
and 5th are on the proper side of just. In 
thiscase, how the4thand5th “sounded” 
would be our only guide. 

Ward stated that the fourth note 
which he tuned was E-44 to A-49, a 4th. 
Since E-44 does not share a common 
partial with A-37 and A-49 as did D-42, 
the equal beating relationship between 
the A-37toE-445thandE-44 toA-494th 
does not exist. Here again, we are left to 
intuition as to what “sounds good” for 
our placement of note E-44. 

If we accept the premise that in the 
midrange of the piano the 4th should 
alwaysbeat faster than the 5th sharing a 
common lower or upper note (A-37 to 
D-42 > A-37 to E-44, and D-42 to A-49 c 
E-44 to A-491, then the placement of the 
D and E between the two A’s becomes a 
little easier. I believe that establishing 
these relationships would be more valid 
than setting the E-44 to A-49 4th at the 
same speed as the A-37 to D-42 4th, for 
the above reasons. What is important is 
the establishment of some primary 
temperament notes from which the sec- 
ondary temperament notescanbe tuned. 

Ward’s second question has to do 
with the beat speeds of the 6:4 relation- 
ships of the 5th~ in the temperament. 
What Ward implies here is that there are 
tworelationshipsforthefifthswhichwe 
tune, one at the 32 level and one at the 
64 level, hence two sets of beats which 
we hear. In piano tuning, it is the 3:2 
level with which we concern ourselves. 
However, as Ward states thebeats at the 
64 level are faster and sometimes easier 
to hear, and are certainly not to be ig- 
nored when obnoxious. As Ward men- 
tions, the problem occurs when the lower 
note of the 5th is the first wound string. 
In poorly scaled pianos, the inhar- 
monicity constant candrop to about half 
that of the previous note. Let us look at 
an example (Example 1) where in one 
case, P-34 is a plain wire, and in the next 
caseitisapoorlydesignedwoundstring 
(Note G-35 is included for relative cent 
and beat comparison). 

Aswecansee, thebeattransitionis 
fairly smooth when P-34 is a plain wire, 
but when P-34 is a wound string with a 
muchlower inharmonicity constant, and 
the string is tuned for a smooth progres- 
sion in the M3, P4, P5(3:2), and Oct(4:2), 
thereisa1.2BPSdropinthe5thatthe6:4 
level. There is really not much which 
can be done about it, except designing a 

Example 1 
Root Note: G-35 Inharmonicity Constant: 0.245 (Plain Wire) 

M3(5:4) P4(4:3) P5(3:2) P5(6:4) 
G?lltS 14.0 2.7 -0.6 -2.2 
Beats: 7.8 1.2 -0.2 -1.5 

Root Note: F#-34 Inharmonicity Constant: 0.228 (Plain Wire) 
M3(5:4) P4(4:3) P5(3:2) P5(6:4) 

cents: 14.1 2.7 -0.5 -2.0 
Beats: 7.4 1.2 -0.2 -1.3 

Root Note: F#-34 Inharmonicity Constant: 0.125 (Wound String) 
M3(5:4) P4(4:3) P5(3:2) P5(6:4) 

Cents: 14.6 2.3 -1.7 -0.5 
Beats: 7.7 1.0 -0.5 -0.3 

o&(4:2) o&(6:3) 
1.4 -0.4 
0.6 -0.3 

o&(4:2) oct(6:3) 
1.6 -0.1 
0.7 0.0 

o&(4:2) o&(6:3) 
1.2 1.5 
0.5 0.9 



new string with a higher inharmonicity 
constant. If the string were tuned for an 
even progression of the 5th at the 6:4 
level, all of the other intervals would 
sound bad. 

Ward’s final question has to do 
with the tuning of the treble, specifi- 
cally, requests to tune the treble sharper 
than it should be. It is my feeling that 
what the customer wants (within rea- 
son) is right. It is, after all, their piano, 
and they are the ones who will listen to 
it until they have it tuned again, prefera- 
bly by you, if you tuned it how they like 
it. This reminds me of a story. A local 
dealer sent me out to do a private tun- 
ing. By the name on the work order were 
the comments, ‘This is a crazy lady.” I 
arrived and rather uneventfully began 
tuning the piano. When I was about a 
third of the way through, the customer 
came in to the room and asked at what 
pitch1 was tuning the piano. I responded, 
“A-440.” She then asked if that was the 
pitch that the symphony tuned to. I said, 
“No, they tune to A-442.” She replied 
that they tune much too low. She knew 
this because she herself was a violinist, 
and she said she had perfect pitch. 
Knowing that most violinists like the 
pitch high, I asked at what pitch she 
would like to have the piano tuned. She 
replied that she was not sure, that she 
would have to get out her violin and see. 
I waited patiently, and a few minutes 
later she emerged, violin case in arm. 
She opened the case and revealed the 
instrument which had three of the four 
strings missing. She attempted to play 
the string, but to no avail. She was still, 
however, emphatic that the symphony 
tuned too low, and that she simply could 
not have it. Not knowing exactly where 
to go from here, yet maintaining my 
composure, I stated, ‘Well, I tell you 
what. I’ll start pulling the note up, and 
you just tell me when to stop.” 

Concerning the treble, it has been 
my experience that very few customers 
have any opinions about the tuning. 
They more or less leave it to us to do our 
job. I know that the tuning exam re- 
quires the controlled tuning of single 
octaves in the top octave. At the same 
time, there is a wide tolerance in that 
section. It is my impression that there is 
more of a trend toward double octaves 
in the treble than single octaves, or a 
goodcompromisebetweenthetwo.This 
subject has been covered in depth in the 
“OnPitch” series, February 1984, pp. 29- 
31, and December 1984, pp. 27-30. You 

may remember that this subject was 
touched on again in the discussion of 
‘The Picasso Tuner” in April 1988, pp. 
20-22. In general, double octave tuning 
is done in the treble of concert grands, 
and Iattemptdoubleoctavetuninginall 
of my work if the piano will let me. 

Our thanks to Ward Guthrie for 
his letter and thought-provoking ques- 
tions. Our next letter comes from John F. 
Morehouse, of Cypress, California. John 
writes: 

Lust Februuy at the Culifomiu State 
Convention, I spoke with you after you had 
just finished your tuning class and said, 
miaph7hdy0u tu~ad0:5duve 
from C3 to C4?” You replied that the octave 
from C3 to C4, us set up by the Accu-Tuner 
is supposed to beu 6:3 octave. 1 told you that 
I had checked the octave using C3 to A4 and 
C4 to A4. (The coincident purtiuls of these 
notes ure at E6, which ide$ifies this test us 
the M13-M6 test for the 20:5 ocfuve). I fold 
you at the time that I could be mist&en 
because of the conditions at the time. But 
whut follows is an example meusured with 
an Accu-Tuner. 

7’hepiuno tededhusustretchnumbn 
of 4.7, arrived at by the usual method of 
playing note F4, and measuring the differ- 
ence with the tuner set first on F5, then F6. 
The piano was the stretch tuned from C3 to 
F6. Thefolluwing measurements were then 
taken: 

NOTE 

c4 

c3 

ACCU- CENTS OCTAVE 
TUNER TYPE 
SET ON 
E6 -8.2 105 

E6 -8.2 105 

c4 C6 3.2 8:4 
c3 C6 2.8 8:4 

c4 G5 3.6 6:3 

c3 G5 2.8 6:3 

When this condition occurs, it seems 
to me it would be necessuy to make some 
adjustments to pass smoothlyfrom C3 to B2 
and d0wnwurd. 

I would like to thank you for the con- 
tributions you have made to piano tuning. 
They are very helpful. 

The Stretch Calculator has been 
described in detail on more than one 
occasion in the last couple of years. The 
most recent description was in the con- 
vention review of Dr. Sanderson’s class 
by Peter Briant which appeared in the 
September 1988 issue, pp. 20-21. The 

StretchCalculatorisactuallytuningwide 
4:2 octaves by the time you get to the 
bottom note, which is C3. It is possible 
that this wide 4:2 octave could be at the 
same time, a 10:5 octave, though this 
would be unusual. The situation would 
be similar to the one described in an- 
swer to Ward Guthrie’s question about 
beats in 50-1s at the 6:4 level, where the 
inharmonicity changes drastically and 
suddenly. The Stretch Calculator as- 
sumes two things: 1) That the note you 
are measuring the Stretch Number on is 
characteristic of the notes around it, and 
2) that the inharmonicity progresses 
smoothly from note to note. At the break 
in many pianos, or where there are 
wound strings present, it is always a 
good idea to test all of the intervals (as in 
the example of the wound string above) 
to insure that each type of interval is 
behaving as desired. Where there is an 
irregularity in the scale, it calls for each 
note tobe treated onan individual basis, 
as we do when we tune the bass. This is 
something which we should check au- 
rally on each piano we tune. 

Our thanks to John Morehouse for 
his letter and observations. Our next 
letter comes from Dennis Gorgas of 
Seattle, Washington. Dennis writes: 

It is obviousfrom lookingat theinhur- 
monicify formulas for wound strings that 
the total inhurmonicityconstunt “B” can be 
altered by changing the core inhurmonicify 
or the end inhurmonicities. Since if is pos- 
sible to design two strings with diffeTenf 
sized cores ~trd unwrupped ends which would 
huve the Same total inhurmonicity constant, 
will they also have thesume fond churucter- 
istics, or is u string’s tone dependent on the 
manner in which wealter theinhurmonicity? 

Dennis’ letter also included speci- 
fications for two different strings which 
would have the same inharmonicity 
constant. He noted that while the inhar- 
monicities were the same, the percent of 
breaking strength and elongation were 
different. I asked Dr. Sanderson about 
this, and it was his feeling that as long as 
both strings had the same tension, they 
would sound the same. While no stud- 
ies have been done to prove this, there 
seems to be no indication that we can 
distinguish aurally between core and 
end inharmonicity. As we know, alter- 
ing the tension of a string will change its 
tone and to a certain degree, alter the 
inharmonicity. As long as the overall 
diameter is maintained, the size of the 
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core wire will not change the tension. It 
will change the inharmonicity and per- 
cent of breaking strength. Changing the 
lengths of the unwrapped ends changes 
the inharmonicity but not the tension. 
So, it is possible to design two strings 
withthesameoveralldiameter,onewith 
a larger core (higher B core) and shorter 
unwrapped ends (lower B end), and 
another with a smaller core (lower B 
core) and longer ends (higher B end), 
which have the same total B and the 
same tensionand should both sound the 
same. If the inharmonicity is altered by 
changing tension, however, the strings 
will sound different. The practical con- 
sideration here is that the finest copper 
available for the wrap is about .006 
inches. This often necessitates the use of 
a lighter core to facilitate the desired 
overall diameter and tension. The net 
result is that the inharmonicity constant 
will be much lower than desired unless 
the unwrapped endsare madelonger to 
compensateand bring theinharmonicity 
back up. This is the problem which was 
described relating to Ward Guthrie’s 
questionabout the beat speeds in the 6:4 
5ths. Sometimes this small core leads to 
a string with a high percent of breaking 
strength, and you guessed it-broken 
strings. As a general rule, it isbest to use 
as large a core wire as possible, taking 
into account the limitations of copper 
sizes, to achieve the desired overall 
diameter and tension. This will keep the 
percent of breaking strength down as 
low as possible, and the inharmonicity 
up and in line with its neighbors, so that 
the unwrapped ends need not be un- 
duly long. 

Our thanks to Dennis Gorgas for 
his letter, and another interesting ques- 
tion. Again, our thanks to all those who 
wrote letters and asked questions. This 
is how our forum works. 
Reader Responses 

Our first response comes from 
Virgil Smith, of Chicago, Illinois. It is in 
response to articles in the August 1988 
and September 1988 issues. Virgil writes: 

I feel strongly that any wrong infor- 
mationintheJoumalbystatementorimpli- 
cation should be corrected when possible so 
that our readers have the benefit of as much 
truth and correcf informat ion as possible. In 
addition, they ought to be exposed to other 
legitimate approaches to a given subject as 
long as they are nof crack-pot ideas. 

Many of our readers need all the help 
they can get from the Journal, so it ought to 
be as accurate and as broad in its perspective 
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as possible. Here aresome clarifications and 
other points of view 1 think are worthy of 
consideration. 

1. The4fhandSfhshouldnof be tuned 
at the same beaf speed. On page 22 of the 
September ‘88 Journal, it is stated that fhey 
aretuned”atalmost thesamespeed.“Iknow 
it says “almost” buf this gives the wrong 
impression, and ignores one of the most 
helpful devices in tuning an accurate tem- 
perament and octave stretching. All theo- 
retical tables list the 4th as being slightly 
faster fhan the Sth, but the difference can be 
greater, depending on the amount of inhar- 
monicity. Keepingthe4thfaster than fhe5th 
with a common fop or bottom note is an 
excellent way of insuring proper stretch of 
fhe octave in both directions from fhe tem- 
peramen t. 

2. In the Sepfember’88 Journal, p. 22 
it is stated that thereare many ways fo tune 
a femperamen t, and it really doesn’t maf ter 
which method is used as long as equal tem- 
perament is achieved. True, there are many 
ways to tune a temperament, but it does 
matter which method b used. All roads may 
lead to Rome, but some may take much 
longer fhan others. Can we as tuners afford 
to take the longer, scenic route in setting the 
temperament? Now that we no longer have 
specific beat speeds to guide us, we need a 
temperament that will help us find the cor- 
rect beat speed for each interval on the piano 
we are tuning early in the interest of time 
and efficiency. 

3. The fine article on beats in the 
August ‘88 Journal, p. 34, treafs very fhor- 
oughlythesubjectof beatsat theunison, but 
fails to include beafs occurring between dif- 
ferent pitches. Many tuners believe that 
beafs occur only af the unison, either be- 
tweenfundamentalsof thesamepitch,orco- 
incident partials at the same pitch. It is 
important that tuners understand that beats 
can be heard between two different pitches, 
especially the octave. This b vifal in tuning 
the best octave. You have often correcfly 
pointed out in your writings that the best 
octave may not occur no matter which set of 
parfials is matched. This is because fheexacf 
pifch of each note of the octave is determined 
by the input of the fundamental and each 
contribufing partial with their various de- 
grees of inharmonicity, and can be different 
than the isolated partial or any single par- 
tial. The ideal octave is achieved when the 
wholesound pitch of one note of the octave is 
tuned beatless tothewholesoundpitchofthe 
other note of fhe octave. Beats or a bedless 
situation can be heard by computing the 
pitch of the lower note of the octave with the 
pitch of the upper noteof theoctave. Inciden- 

tally, this is the way musicians listen to the 
octave. Matching partials and octave checks 
can be of much help in finding fhe best 
ocfave, but the final decision must be an 
aural one. It is important that every tuner 
(auralorelectronic) learn to hear the beatsor 
lack thereof between the two pitches of the 
octave. Electronic tuners can do many 
wonderful things the ear cannot do, such as 
isolate, measure fhepifch,anddetermine the 
amount of inharmonicity of thefundamen- 
tal and each partial, but they do not yet have 
the capacity to accurately measure the pitch 
of the whole sound of each note. 

4. In the Augus t ‘88 Journal, p. 36, it 
is stated that the minor third is not used in 
tuning equal temperament. On the con- 
tray, many of us find it a very valuable 
intervalin tuninganaccurafefemperamenf 
and octaves just below the temperament. If 
minor 3rds do not progress consistenfly, 
Sthson fhe bottom nofeof theminor3rdand 
M3rds on the top nofe of the minor 3rd 
cannot progress consistently. 

Much success to you in your work. 

I will attempt to clarify as much as 
possible each of the four areas which 
Virgil touched on. 

1. The passage to which Virgil re- 
fersin theSeptember’88\ournul,p.21,is 
discussingcontiguousintervals.Itstates, 
“Therefore two contiguous Major Thirds 
should beat in the ratio of four to five..., 
two contiguous fourths should beat in 
the ratip of three to four, and two con- 
tiguous fifths should beat in the ratio of 
two to three. However, on the piano this 
theoretical relationship holds well only 
for the major and minor thirds. The 
fourths and fifths are so strongly af- 
fected by inharmonicity that these con- 
tiguousintervalsbeatatalmostthesame 
speed. “From this it is clear that the 
author meant that contiguous fourths 
beat at almost the same speed, and con- 
tiguous fifths beat at almost the same 
speed, not that temperament fourthsand 
fifths beat at almost the same speed. 

2. Concerning methods of tuning, 
I still contend that there are many ways 
to achieve something if the end goal is 
clearly defined. The end result is what 
we judge. It does not matter if the tem- 
perament was tuned with fourths and 
fifths, thirds and sixths, or an Accu- 
Tuner for that matter, as long as the 
temperament sounds good in the final 
analysis. Of course, some ways are bet- 
ter than others to us. Methods are im- 
portant to the extent that they facilitate 
the end result. But it is the end result 



alone which we should judge artisti- 
cally. 

3. In my opinion, the concept that 
beats occur between different pitches is 
false. Beats occur between frequencies 
which are within about 16 BPS of each 
other. Beyond that, our ear does not 
hear them as beats anymore. This can be 
graphically demonstrated by consider- 
ing an instrument such as a synthesizer 
playing square waves. Since square 
waves have only odd harmonics pres- 
ent, there are no beats when Major 3rds 
are played because there is no fourth 
harmonic of the upper note to beat 
against the fifth harmonic of the lower 
note which is present. Traditional in- 
struments such as the clarinet, which 
only has odd harmonics present, react in 
the same way. In fact, when two clari- 
nets play notes an octave apart, there are 
no beats at all in the octave, since there 
are no even harmonics in the lower note 
to beat against the corresponding har- 
monics of the upper note. It is impos- 
sible to tune an octave in the piano which 
is totally beatless, contrary to Virgil’s 
claim; therefore, the ideal octave is 
achieved by tuning all audible partial 
levels as beatless as possible. This com- 
promise can often be achieved by match- 
ing a particular set of partials if the 
resulting beats in the neighboring par- 
tials cooperate, though at times the best 
compromise is when none of the par- 
tials are beatless, but all as slow as pos- 
sible. 

4. The final reference is also to the 
August ‘88 ]ournal, p. 36. It states, “One 
other interval which does not even oc- 
cur in equal temperament can be found 
by referring to the minor third again in 
the chart....” It goes on to explain that in 
addition to having beats at the 6:5 level 
(which we hear in equal temperament) 
there are also present in the minor third 
beatsatthe7:6level,and thatthesebeats 
do not become present until the minor 
third becomes so narrow that the 6:5 
level becomes a buzz. Only then are the 
7~6 level beats heard, and this interval is 
called a “small minor third” which is 
used in many historical tunings, but not 
in equal temperament. To repeat, it is 
the minor third at the 7~6 level called a 
small minor third which is not present 
in equal temperament, not the tradi- 
tional minor third at the 6:5 level which 
is very useful, as Virgil indicated. 

Our thanks to Virgil for his letter of 
response to articles which have been 
printed in the August and September 

issues. I hope that this has cleared up 
any misunderstandings any of you may 
have had on these four points. Our next 
response comes from Hiram T. Hunni- 
cutt of St. Louis, MO. It is in response to 
an article in the April ‘88 issue, I assume 
(though he does not specify) dealing 
with the “Picasso Tuner.” Hiram writes: 

Ihave been a reader of the Piano Tun- 
ers Journal, and the earlier magazine for 
more than 30 years. After re-reading the 
April ‘88 issue, I believe this is a proper time 
to tell you about my concern. 

Iam unable to rebate the discussion of 
piano tuners to the discussion of psycholo- 
gists.ThepianotunertafksaboutHzandthe 
inharmonicityof piano wires. Thepsycholo- 
gist talks about Hz and the perception of 
pitch. According fo the psychologists, pitch 
exists only in the brain. It is the way the 
brain perceives the stimulus. The discrep- 
ancy is in thefunctioning of oursenses, not 
in the piano wires. None ofiour senses are a 
one-to-one, straight-line relation. The psy- 
chologists have collected scienrifically con- 
trolled data to prove it. Our perception of 
pitch is no exception. 

According to this view, no matter how 
sophistic&d electronic tuning devices be- 
come, an electronic tuning will always be a 
crude approximation of a skilled aural tun- 
ing----the best that an aural tuner can do. 

The inharmonicity exists in the 
piano wires, not inour brains. I am sorry 
that I do not share your view of elec- 
tronic and aural tuning. Our thanks to 
Hiram T. Hunnicutt for his response. 
Our next response comes from Conrad 
Hoffsommer, of Decorah, IA. Conrad 
writes: 

I am writing to you in reaction to 
Virgil Smith’s article “The Tuning Touch” 
in the August 2988 Journal. As a college 
technician and instructor, I appreciate Mr. 
Smith’s contributions to thefield as a teacher, 
technician, and pianist, but feel dufy bound 
at the same time to disagree with the opin- 
ions expressed bv him in that article. 

I agree totally with him when he says, 
“...onemust tunewithasolid blow touch&e 
tuning stability. ” I also wncur that testing 
with a harder blow d&s not seem logical. 
Where I begin to disagree is when he states 
that there ” . ..cannot be two touches, onefor 
stability and onefor hearing.” In the past, I 
tuned using as hard a touch as possible on 
every stroke, knowing that, while a concert 
pianist playing Liszt will make that concert 
grand bounceon thestage fruckas theyat- 
tempt to duplicate his fed of demolishing a 
piano duringa recital, they will notsucceed 

as long as I have it in good repair and regu- 
lation. The only thing they may do is knock 
it out of tune. 

As a result of carpal tunnel release 
surgery on both wrists in the last year, Zfelt 
there must be a better way to achieve accu- 
rate and stable tunings and still be kind to 
the only body I will ever have. I use a light 
touch while 1 am manipulating the tuning 
hammer, and “aim high,“--that is, I listen 
until I know I am slightly sharp of the 
desired pitch. At that point, I come down 
with a “settling” blow, using my tuning 
hand, then I listen again after a soft “listen- 
ing”stroke. ZfIovershoot,Z, of course, repeat 
the process, but the second time I know 
betterhowfar thatparticularstringisgoing 
to move. The softer blows allow my hands 
and wrisfs to “coast” or rest, and the fewer 
loud blows are easier on my ears. It may 
sound cumbersome, but I am again doing 
tunings in my usual length of time. 

The next problem with Mr. Smith’s 
article concerns physics and mechanics. He 
states, “The two physical factors involved 
affectingpianosoundarespeedandweight.” 
Sofar,notbad,buthegoeson tosay, “...how 
fast the key is depressed and how much 
weight is used to depress it.” If I weregrad- 
ing thatasaquiz,Iwouldgivepartialcredit. 

The speed of the hammer is what is 
important here, as well as the weight (really 
mass) of the hammer. From my understand- 
ing of the sequence of events in the action 
when playing the piano, the hammer and 
shank are in free Fight after escaping from 
thejack (and batizncer in grands) so that the 
factors involved at the impact of hammer 
and string are the mass of the hammer times 
theaccelerationgiven by theforceapplied at 
the ofher end of the key. 

The weight of the object used to 
move the key is irrelevant as long as it can 
somehow propel the hammer to the proper 
velocity. My eight pound cat can gef sound 
outofmypianoathome,butIcangentlysit 
on thekeys without makingasound,so mere 
weight cannot be the factor involved. If you 
can listen (eyes closed) to a piano being 
played and not be able to tell if the player is 
humanormachine+wssiblycomputeraided~ 
then it seems to be eoident to me that the 
velocity of the hammer is fhe key (pun in- 
tended 1. 

The mass of the hammer is deter- 
mined by the factory and the technician. If 
you wereable to replace thehammers on fhat 
reproducing grand with, say 22 pound 
hammers, the sound you would hear would 
be different, to say the least! What was 
changed? Velocity? No! Only the mass, 
which, when coupled wifh the original ve- 
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locity, could never hope to excite the strings 
as before. The only keyboard instrument I 
can think of right offhand in which weight 
upon the key is a factor is the clavichord, and 
tuning one of those is really an exercise in 
even key pressure. 

The last area in which I disagree is 
listening for beats. Mr. Smith state-s, “In 
tuning,greateremphasisonthetopnotecan 
improve the sound and make the beats easier 
to hear. This is especially true when listen- 
ing to 17th~” It does not seem logical to me 
that the weakeramplitudeof thefifth partial 
from the lower note would be heard clearly 
against thefundamentalof theupper.Iwould 
think that, in order to compete more fairly 
and set upagood interference pattern (beats), 
the amplitude (strength, loudness) of the 
lower note‘s partial should be increased. The 
larger the interval, and therefore the higher 
partial being used, the more emphasis on the 
lower note would seem imperative. 

There are three issues here: 1. 
the amount of force needed for stability, 
and frequency of use, 2. the effect of 
weight in creating the piano tone, and 3. 
the relative emphasis of the notes of an 
interval when listening for beats. 

I can see merit in both ap- 
proaches to tuning, one with soft blows 
for listening, followed by a hard blow 
for stability, and the other which em- 
ploys hard blows throughout. I have 
tuned both ways. I was taught the for- 
mer method, though I must admit I now 

favor the latter. I have found that the 
better my hammer technique has be- 
come, the softer my hard blow has 
needed to be to achieve tuning stability. 
There seems to be something about the 
hard blow occurring at the same time 
that the tuning pin is being moved that 
helps to settle the stringbetter than other 
methods which I have tried. There seems 
tobelesswastedenergyaswell,because 
the “overshoot and retry” syndrome is 
lessened. The medical implications here, 
however, cannot be overlooked. I am 
sure that the consistent hard blows are 
harder onour fingers, hands, and wrists 
than softer blows would be.1 am sure 
that the position of our fingers, hands, 
and wrists are critical to our body’s well- 
being in light of the abuse we are impos- 
ing upon these parts. 

I do not care to comment on the 
subject of weight as described above. As 
to the issue of emphasis of the notes of 
aninterval whenlisteningforbeats, there 
are several factors to be considered. The 
lower notes of the piano are louder than 
the upper notes when played with the 
same pressure. Virgil did not say spe- 
cifically to play the upper note louder, 
but to put more emphasis on it. This 
could mean playing it louder, but it 
could also mean placing more of the 
emphasis of our hearing on the upper 
note, since in the case of the 17th, the 
uppernoteitselfisthepitchatwhichthe 
beats are heard. Also implied is that if 
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the lower note isplayed more softly, the 
beats will be cleaner, less distorted, and 
therefore easier to hear. Often, our abil- 
ity to hear the beats of an interval can be 
enhanced by separating the attacks of 
the two notes. This is done by playing 
the first note and sustaining it, then 
quickly playing the second note. A little 
experimentation with emphasis and 
timing will refine this technique. 

Our thanks to Conrad Hoffsom- 
mer and all others for their responses. 
Believeitornot, therearestilllettersand 
responses which I have not included 
this month. We will save them for the 
future. If you have a comment about 
something which you read this month 
or have a question or suggestion for a 
subject which you would like to see 
covered, please let me hear from you. 

In closing, please enjoy “Some 
Thoughts on Stable Tuning” by Daniel 
Bowman of the Richmond Chapter. 

Please send your questions and 
comments to: 

Rick Baldassin 
2684 W. 220 North 
Provo, UT 84601 

Fresno 
in 

c 
22nd Annual 
California State 89 
Piano Technicians Convention 

Centre Plaza Holiday Inn 
Fresno, California 
Friday -Sunday, February 17 - 19th 1989 

For more information & 
Bill Barrett 

(209) 453-1839 
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AT LARGE 

The Fandrich Vertical Action 

I N o part of the piano has given the 
inventor more food for thought and op- 
portunity for display of genius than the 
action. The experiments made are al- 
most numberless and it may be said that 
every thinking piano maker has at one 
time or another fallen victim to the lure 
of inventing a new action. Even the 
author in his early days sent his hard- 
earned dollars to Washington to pay the 
fees for a patent for an ‘improved up- 
right action.“’ (Alfred Dolge, Pianos And 
Their Makers, p. 83). Well, so have we. 

Our project began six years ago 
with the idea of designing a vertical 
piano that would capture more of the 
excellence we admire in grand pianos. 
Our first focus was on scale design. 
However, we soon realized that it was 
not so much scale design as the action 
that wasthebottleneck. What we wanted 
was a vertical piano of good scale design 
with the action of a grand. 

There are several hundred pat- 
ented “improvements” to the vertical 
action, but none that have achieved any 
significant success. We found this in- 
triguing and intimidating. 

How could so many patented im- 
provements fail to hit the mark? Why 
has the traditional vertical actiondesign 
remained the standard for well over a 
century with basic performance prob- 
lems so often highlighted by the prefer- 
ence of pianists for the action of the 
grand? 

Our study revealed a number of 
good reasons why the traditional verti- 
cal action has endured, not the least of 
which are its own merits. Basically, it is 
an amazingly good design that can only 
be faulted by comparing its perform- 
ance to that of the grand action. Indeed, 

Q 1988, by Darrell Fandrich and Chris Trio&s for 
submission to The Piano Technicians Journal. 

Darrell Fandrich and Chris Trivelas 

most of the patented ?mprovements” 
fail because they improve one aspect of 
performance at the expense of another, 
so that in the overall balance of compro- 
mises they do not work as well as the 
traditional design. That is, their scope 
was too limited. 

For example, the more promising 
“improvements” attempt to improve 
repetition with some sort of repetition 
spring. The basic design of the vertical 
action calls for the wippen and key to full 
faster than the hammer in order to sepa- 
rate the parts to make room for the jack 
to m-engage. The more effective these 
repetition springs are, the more swiftly 
they separate the parts, which means 
that they overshoot more easily to create 
a lost motion gap due to their motion, 
dynamic lost motion (DLM). In this way, 
repetition is a trade off with DLM, and 
the traditional vertical action balances 
this tradeoff quite well. Even if the 
problem with repetition could be re- 
solved independently the way the ver- 
tical action repeats, there still remain the 
problems of lost motion and inadequate 
inertia. 

In order to write a description of 
our own “improved” vertical action that 
is understandable and of reasonable 

We soon realized that it 
was not so much scale 

design as the action that 
was the bottleneck. What 
we wanted was a vertical 
piano of good scale design 
with the action of a grand. 

- - 

length, it is necessary to put it into a 
form that is logical, rational and linear. 
This formimplies that our development 
process was similar, but in actual fact we 
did a great deal of groping in the fog 
with many deadends and retraced steps. 
We have severalboxes of parts that have 
spent some time on our action models 
being torture tested and analyzed, rep 
resenting many thousands of experi- 
ments. And it is more in retrospect that 
it has become clear that our design crite- 
ria were: 

1. Play like II g~un.d. The perform- 
ance of the basic design of the Erard 
grand action, as modified and simpli- 
fied by Herz, Steinway and others, has 
proven to be satisfactory by well over a 
century of experience. Because any “im- 
proved” vertical action will ultimately 
be judged by comparison with the grand 
action, it seems clear that any “improve- 
ment” will need to equal the perform- 
ance of the grand action for it to create 
enough demand to effect marketability. 

2. Cost effective to munufucture. It 
must not be significantly more expen- 
sive to manufacture than the traditional 
design. 

3. Easier to service than u grund, and 
except for the necessary addition of a 
repetition spring adjustment, no more 
difficult to service than the traditional 
vertical design. 

4. More durable, with parts and ad- 
justments lasting at least as long as the 
grand. 

5. Tradition. It must fit into both 
the traditional style of construction and 
the traditional concept of the vertical 
piano as being a less costly to purchase 
and maintain alternative to the grand 
piano. 

With reference to our previous 
article, Differences Between Grand And 
Vertical Piano Actions, the grand action 
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has no lost motion because the hammer 
effectively rests on the jack. It can do 
this because the re-engagement of the 
jack is assured by the separation force of 
the repetition spring. This separation 
force can be strong enough to be effec- 
tive because its force is restricted to the 
function of jack re-engagement by the 
boundaries set by the repetition lever 
and the drop screw. With re-engage- 
ment assured, the weight of the hammer 
can provide the force to return the key to 
theat-restpositionafterplay. Thismeans 
that key weights canbe used to counter- 
balance hammers that otherwise would 
be too heavy for a reasonable touch 
weight. These key weights also insure 
adequate inertia for a pressure sensitive 
touch. The problem with DLM is mini- 
mal because the tendency of the parts to 
overshoot after m-engagement due to 
their inertiaisrestrained by theopposed 
forces of the hammer weight and play- 
ingend key weight that act to keep the 
parts in close contact. 

For an “improved” vertical action 
design to “play like a grand” it must 
therefore adapt these same principles: 

1. Hammer to rest on the jack to 
eliminate lost motion. 

2. A repetition spring to providea 
separation force to enable jack re-en- 
gagement . 

3. Means to restrict this separa- 
tion force to the function of achieving 
jack re-engagement. 

4. Opposed forces to keep the jack 
in close contact with the hammer butt to 
eliminate DLM. 

5. Adequate inertia. 
The Fandrich Vertical Action 
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(patent pending) is a vertical action 
design that adapts the above principles, 
and therefore, is the functional equiva- 
lent of the grand action. It looks familiar 
for it retains the traditional vertical 
damper, hammer butt, wippen and key 
assemblies. The noticeable differences 
are the elimination of the bridle tape and 
wire and the replacement of the jack 
spring by a repetition spring that links 
the jack with the hammer butt. 

More specifically, the Fandrich 
action can rest the hammer on the jack 
because the repetition spring provides a 
separation force to assure jack re-en- 
gagement. This separation force is re- 
stricted to the purpose of achieving jack 
m-engagement by the natural function 
of the geometry of the design. The 
opposed forces to keep the jack in close 
contact with the hammer butt are pro- 
vided by a gravity strength hammer 
return spring and by counterbalancing 
weights in the playing end of the key. 
These key weights also provide the 
additional inertia necessary to achieve 
the inertial characteristics of the grand 
action. 

The repetition spring is a safety- 
pin type with a small coil of two loops 
from which extend two three-quarter 
inch arms that make an approximate 
right angle with each other. The ends of 
these arms are pivotally attached to 
points on the jack and the hammer butt. 
The locations of these points are impor- 
tant, for they determine the action of the 
line of force of the spring. On our proto- 
type piano, a restored 1909 Steinway 
K52, theoperatingplaneof therepetiton 
is on the bass side of the jack and ham- 

mer butt for eaSe of installation and 
adjustment. Theclearanceforthisasym- 
metrical location is adequate and the 
small force moments that result are not 
significant. The attachment to the 
hammer butt is a hook-the-pin type for 
ease of adjustment and disconnection. 

before let-off,the repetition spring 
functions only to keep the jack engaged 
with the hammer butt. It begins to func- 
tion as a repetition spring with the de- 
velopment of separation force that be- 
ginswithlet-off. Whenthebackchecked 
position has been reached, two of the 
three movements that produce separa- 
tion force have occurred. First, the repe- 
tition spring has been compressed be- 
cause escapement brings the ends of the 
spring closer together. And second, the 
line of force of the spring is now such 
that it has greater leverage over the 
hammer butt and has a more favorable 
alignment with the jack to urge the re- 
turn of the wippen and key. At this 
point, the force available is sufficient 
only to support the hammer, not to lift it, 
which means that backchecking is eas- 
ier because hammer rebound is only 
minimally impeded. The third move- 
ment is the release of the key which 
allows the jack to press against the 
hammer butt. This pressure adds a 
camming or wedging force to the spring 
compression and the more favorable 
leverage, which increases the total sepa- 
ration force to an amount sufficient to 
push the hammer toward the strings. 
The adjustment of the repetition spring 
is the same as the equivalent adjustment 
inthegrandaction,withthespringforce 
being adjusted to achieve the proper 



movement of the hammer toward the 
strings. 

It is important to restrain the sepa- 
rationforceof therepetitionspringafter 
escapement but before re-engagement 
in order to prevent the hammer from 
involuntarily re-striking or blocking 
against the strings. In the grand action 
this restraint is provided by the drop 
screw. The separation force also needs 
to be restrained after re-engagement to 
prevent the formation of lost motion. In 
the grand action this restraint is accom- 
plished by the repetition lever adjust- 
ment. In the Fandrich action the separa- 
tion force naturally abates at the com- 
pletion of re-engagement as a result of 
the geometry of the design, i.e. the repe- 
tition spring decompresses, the lever- 
age of the line of force decreases and the 
wedging effect disappears. This means 
that a repetition lever with its adjust- 
ment and a drop screw are not required. 

The gravity strength hammer re- 
turn spring is far stronger than the tradi- 
tional spring. Its force is the same as if 
the hammer were mounted in a grand 
action and falling due to gravity. An 
adjustment screw is built into the spring 
rail for easy adjustment, which is ac- 
complished by positioning the action 
with the hammers pointing down and 
the hammershanks essentially horizon- 
tal and then regulating the adjustment 
screws until the hammers are uniformly 
supported by the spring force. 

Because the hammer return force 
is graduated from treble to bass accord- 
ing to the weights of the hammers, the 
keys can be weighted in the same man- 
ner as are the keys of a grand with more 
weights in the bass and fewer in the 
treble. Thiscounterbalancingkey weight 
opposes the gravity strength hammer 
return force to provide a reasonable 
touch weight and to keep the jack in 
close contact with the hammer butt to 
eliminate DLM. The key weights also 
assure adequate inertia. 

Servicing the Fandrich action is 
the same as the traditional vertical ac- 
tion with three exceptions. The capstan 
screw no longer adjusts lost motion but 
a hammerline as in a grand action. And 
there are the two additional spring ad- 
justments. The repetition spring is ad- 
justed by bending the wire slightly with 
the aid of a spring adjustment tool:the 
same as adjustments to Steinway type 
grand repetition springs, but easier 
because the spring is more accessible 
and the action does not have to be re- 

moved. The adjustment of the hammer 
return spring requires some prepara- 
tion. The action needs to be removed 
and placed in a horizontal position, and 
the repetition springs need to be un- 
hooked. The adjustment consists of 
evening out the hammerline made by 
the hammers as they are supported by 
the springs. The repetition springs are 
then re-hooked and the action rein- 
stalled. 

To compare serviceability, the 
grand action has four more basic adjust- 
ments than does the traditional vertical 
action: theadjustmentsof therepetition 
lever, the repetition spring, thejackalign- 
ment and the drop screw. The Fandrich 
action has only two more adjustments: 
the repetition spring and the hammer 
return spring. The repetition spring ad- 
justment is easier than it is in the grand 
action primarily because of easier acces- 
sibility. Our experience with the ham- 
mer return spring adjustment in our 
prototype piano indicates that this ad- 
justment isexceptionally stable and will 
seldom require attention. 

The picture of our model action 

Also, we expect the durability of 
the parts and adjustments to be consid- 
erably greater than that of the tradi- 
tional vertical action. This is largely 
because of the lower stress levels due to 
the absence of lost motion and DLM, 
which make possible the use of much 
firmer cushioning materials at the cap 
stan and hammer butt. The absence of 
lost motion and DLM also mean a qui- 
eter function. 

indicates a few other points of interest. 
Because there is no bridle tape, the 
wippen rail has been relocated to sup- 
port the wippen from beneath so as to 
limit the amount the wippen can drop 
when the action is removed in order to 
prevent thejackfromdisconnectingwith 
the hammer butt. This location also 
makes possible easier access for damper 
spoon adjustment and also allows the 
spoon to be located on the line of centers 
of the damper and wippen flanges for 
less friction. The playing end of the key 
on this model and on our prototype is 
longer thanusual, measuring ten inches 
which is comparable to most seven foot 
grands. 

The performance of the action in 
our prototype has so spoiled us that we 
will never again be able to enjoy playing 
a vertical piano with a traditional action. 
Michiko Miyamoto, a fine pianist and 
highly respected instructor and adjudi- 
cator in the Seattle area, put it this way: 
“The first time I played on the new 
piano [action], I found it an amazing 
experience. It was difficult to believe I 
was not playing on a grand piano. I 
could see that I was sitting in front of an 
upright instrument, but the sensitivity 
of the touch and its capability of giving 
many degrees of shading and tone col- 
oring were astonishing. Even grand 
pianos, unless they are the finest, do not 
respond with the gradations of tone 
which this upright can give.” 
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AT LARGE 

Some Thoughts On Unstable Tuning 

Daniel L. Bowman 
Richmond Chapter 

T he following is the result of further 
thought and refinement of the ideas I 
was trying to communicate in a techni- 
cal on solid tuning which I presented to 
the Richmond Chapter. 

I was talking about that zone of 
mushy, dragging springiness that you 
feel in the tuning pin and string system 
when moving the tuning hammer in 
either direction before the pin actually 
turns in the wood. A good word handle 
for that phenomenonnow comes tome- 
“The MarshmallowZone.“The two main 
characteristics of this marshmallow ef- 
fect are “springiness” or flexing in the 
total pin/string system apart from any 
real movement of the pin in the wood, 
and “friction” which in varying degrees 
conceals the fact that the pin/string unit 
may be in a flexed or sprung state rather 
than a stable state. This “springiness 
amidst friction” is found in some degree 
or other on all tuning pins that are not 
too loose to tune. It is caused by the 
interplay between the friction in the 
wood holding the pin, twisting and 
bending of the pin above the hole and 
also down in the hole, and unequal 
stretching of the string across its various 
segments due to friction at the string’s 
bearing points. Coping with this marsh- 
mallow zone as the pin is rotated in 
either direction is what calls for profes- 
sional level skill on the part of the piano 
tuner (to say nothing of the problems of 
pitch, temperament,inharmonicity,etc.) 

The first step in setting a solid 
(stable) pin/string is to push/pull/ 
bump/jerk/impact the pin through the 
marshmallow zone and get actual rota- 
tion of the pin in the wood. If you do not 
get movement in the wood, even though 
you have achieved a pitch change, you 

have only sprung the pin/string unit 
out of itsnatural resting state, and hence 
the unit is unstable. The friction in the 
marshmallow zone will hold the pin/ 
stringunitin that sprung,unstablestate, 
but only for a while-plenty long enough 
to fool you; perhaps long enough for 
you to get out the front door, or maybe 
even for a week or so, or just until the 
next hard hammer blow. When you 
move that pin in the marshmallow zone 
without movement in the wood, you 
have changed the balance of forces be- 
tween the pull of the string and the 
stiffness of the pin without giving a 
foundation or support for a new resting 
place. The new support is the new 
position of the pin in the wood into 
which it can then settle, or rather be 
settled. 

The second step after getting this 
new position in the wood is to actively 
settle the pin/string unit back into its 
newrestingplace.Remember, when you 
finally did get movement of the pin in 
the wood, you first passed through the 
marshmallow zone and introduced a 
sprung condition into the pin/string 
system. The friction in the marshmal- 
low zone will keep this sprung condi- 

Coping with this 
marshmallow zone as the 

pin is rotated in either 
direction is what calls for 

professional-level skill on 
the part of the piano tuner. 

- - 

tion from automatically correcting itself 
when you release the tuning hammer. 
You have to activelyfeel out where in the 
marshmallow zone the sprung forces 
are relieved and help the pin/ string uni t 
settle into that exact spot. Mentally 
keeping track of how far the pin/string 
unit sprung before the pin moved in the 
wood helps you more quickly locate the 
new resting place. The resting place is 
the point at which all sprung forces are 
out of the pin/string system leaving a 
balance of forces between the pull of the 
string (with tension equalized over its 
entire length) and the stiffness of the 
pin. I stress again that you must actively 
take charge of locating the new resting 
place and help the pin/string unit settle 
into this place, the place where it wants 
to settle, but cannot because of the 
“marshmallow’s” friction. 

An essential element in this set- 
tling procedure is a healthy banging of 
the key in coordination with tuning 
hammer movements to insure complete 
freedom of string rendering across the 
various bearing points. 

It seems to me that it is the skill of 
feeling out the new resting spot and 
actively helping the pin and string settle 
into it, which is one of the more difficult 
solid tuning skills to learn. The consis- 
tency of the marshmallow zone-the 
amount of springiness and amount of 
friction-varies from piano to piano, and 
sometimes from tuning pin to tuning 
pin. Sometimes the new resting place is 
sharply defined. and easily located. 
Sometimes the marshmallow zone is so 
broad and the friction in that zone is so 
high that it seems possible to set the pin 
in a range of places and make it stay. I 
am always uneasy in those cases; surely 
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there must be be some instability left in 
that setting. As my skill has increased, I 
am finding less difficulty in finding the 
spot even in those broad, high friction 
marshmallow zones and then settling 
the pin to that one spot-and also end- 
ing up on pitch! This is the great skill we 
are talking about here, and great fun! 

Beginning tuners are often 
advised to learn to make tuning 
movements in tiny increments. Note 
that tiny increments of pin movement 
in the wood are not the same as tiny 

increments of pitch change. Your 
effort should be directed at getting 
tiny increments of movement of the 
pin in the wood; the pitch of the string 
may, depending on the consistency of 
the marshmallow zone, have to 
fluctuate widely before that tiny 
movement in the wood is achieved. 
Do not let tiny increments in pitch 
change trick you into just tuning in the 
marshmallow zone without pin 
movements in the wood. 

The trick, then, to solid tuning is 

1 COMPLETE GRAND MUSIC DESKS \ 
REPRODUCI’IONS OF PERIOD STEINWAYS, KNABES, 

OLDER MODEL YilMAHAS 
Built to your specifications 

FLEISRER PIANO CARINETRY 

,P.O. Box 618 Santa Monica, California 904.06 (213) 399-1227/ 

@ 

Randy Potter School 
Of Piano Technology 
61592 Orion Drive 

Randy Potter School Bend, OR 97702 
Of Piano Technology (503) 3824411 

What do T hni i ns say about our course? 

“The W-Manual is the most carefully thought- 
out approach for training that I have seen... 

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

Jim Coleman Sr., RTT 
Tempe, Arizona. 

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

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

Thank you 

Randy Potter, President 
Registered Tuner-Technician 

to make sure you push/pull/bump/ 
jerk/impact the pin all the way 
through the marshmallow zone (in 
either direction) to the point of actual 
pin rotation in the wood followed by 
actively settling the pin/string unit 
back into its new resting place some- 
where in the midst of the marshmal- 
low zone. If you do not get that 
movement in the wood, followed by 
an active settling-back, your tuning 
will be unstable. Z 
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GOOD VIBRATIONS 

Plate Suspension: Another Look 

Nick Gravagne 
New Mexico Chapter 

0 f thevariouschangesmadeinpiano 
construction over the years, few capture 
the interest of the rebuilding technician 
as does Baldwin’s grand plate mount- 
ing system. Since the system doesn’t 
require special techniques or exotic 
tools-Baldwin’s all-thread bolts being 
the only unusual items-this method of 
plate suspension finds complete appli- 
cability in the small shop. Although not 
a panacea, the process affords a degree 
of flexibility, accuracy and cool-headed 
control not previously available. 

Since this article concerns practi- 
cal plate fastening for the shop techni- 
cian rather than Baldwin production 
processes, an involved explanation of 
Baldwinconstructionisn’tnecessary. In 
order to keep this article to a handy 
length, it will be assumed that the 
uniqueness of Baldwin’s plate mount- 
ing system is generally understood. If 
not, refer to the Technical Forum, Jack 
Krefting, Oct. ‘85, and Tom Lowell’s 
“Plate Suspension Systems...“, July ‘85. 
These articles not only deal with this 
topic but include some nice drawings. 
In addition, the Baldwin company has 
been running a series of technical infor- 
mative ads on their various design fea- 
tures. The plate mounting ad, for ex- 
ample, appears on the inside 
of the Journal September ‘88 
issue. Still, in order to main- 
tain a sense of completeness 
and continuity in this article, 
refer to Figure 1 where the 
usual dowel support system 
is compared to the threaded 
Baldwin system. 

A Figure 2 

At the inner rim Bald- 
win, grand plates do not sit 
on dowels or other supports; 

in fact, they don’t sit on anything. The 
usual lag screw found in most pianos is 
replaced by an all-thread machine bolt 
which, upon insertion, threads in and 
through the plate, then passes through 
an air space, and finally threads directly 
into the hardwood rim. When the bolt 
head has turned all the way down to the 
plate, the bolt stops and the system is 
securely locked. The relative posi tion of 
the plate to rim remains unchanged. For 
a rebuilder, this plate positioning 
methodisveryattractiveasiteliminates 
hassling with those intractable dowels. 

In drawing A, Figure 1, notice that 
the dowel system requires a compres- 
sive force upon the plate and wooden 
dowel and corresponding tensile stress 
in the lag screw and the wood fibers of 
the inner rim. The dowels, of course, are 
completely responsible for setting plate 
height at the perimeter. At drawing B it 
is obvious that, although there are no 
plate supports in the usual fashion, the 
height of the plate is absolutely set and 
held, initially and forever more, by the 
bolt. Incontrast to thedowelsystem, the 
all-thread arrangement requires no 
opposingcompressiveand tensileforces 
and needs no retightening once set. 

Before getting into the job-shop 

specifics of plate fastening, a general 
discussion of the ‘why and when’ of 
plate positioning must preface. For this 
purpose our concern is with the up-and- 
down location of the plate (its Z axis) 
and not with the side-to-side or fore- 
and-aft locations (X and Y axes). 

Generally, downbearing on the 
belly bridges is determined by plate 
height, not by the amount of sound- 
board crownor bridge height, as impor- 
tant as these are. In addition, the Z loca- 
tion of the plate must simultaneously 
set the string height (keybed to strings) 
as well as maintain a small space at the 
perimeter between the underside of the 
plate and top of the soundboard. With- 
out this space the plate bosses will con- 
tact the soundboard. (Of course, many 
less expensive pianos have been de- 
signed with deep underplate bosses 
which serve to set plate height; these 
purposely contact the soundboard top 
at the rim). 

In most new piano construction 
the one downbearing variable easiest to 
deal with is the bridge height. If the 
plate can be set to the designed string 
height over a uniformly thick pinblock 
(simplifies matters considerably), while 
at the same time set to maintain the 

aforementioned space under 
the plate perimeter, all that 
remains for setting a down- 
bearingangleisplaningdown 
the bridge top. With a few 
modifications, rebuilders of- 
ten follow the same sequence. 
Nevertheless,somemanufac- 
turers and some rebuilders 
prefer to plane and notch the 
bridge to a predetermined 
height and then set down- 

B 
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bearing by plate location and 

1 

rear string rest manipulation. 
Whatever method is used, the 
plate must sit evenly and sol- 
idly on all perimeter supports 
including the pinblock. Should 
it come time to reposition the 
plate in order to accomodate, 
say, a new soundboard, the 
support dowels (or blocks, or 
continuous wood strips, etc.) 
will either have to be altered or 
removed and replaced. It is 
here where the joys of rebuild- 
ing can take a turn for the 
worse. Not only are dowels 
not dynamically adjustable, 
they are inaccessible unless the 
plate is out. Most technicians 
who have replaced dowels or 
trimmed their tops have de- 
clared: “There’s gotta be a 
better way to do this!” There is. 

Figure 2 

In order to hang a plate per the 
Baldwin arrangement, some ordinary 
metal working tools and know-how are 
required-a fact which turns off some 
woodworking-oriented technicians. But 
the tools are inexpensive and easily had 
and their use considerably easier to 
master than, say, French verbs. Plates 
designed for lag screws usually contain 
1/2”diameter unthreaded holes through 
which the lags freely pass. These holes 
must be tapped (threads cut in) in order 
to receive threaded inserts, which in 
turn receive theall-thread machinebolts. 
This is where the woodworker dons the 
machinist’s cap. The necessary tools 
and supplies follow: 
-A 9/16-12 tap for cutting threads in 

the existing plate holes 
-Tee handle for holding and turning 

the tap (visegrips work) 
-Cutting fluid for lubricating the tap as 

it cuts (any light-duty oil such as 3-in- 
1 works) 

-Threaded inserts, one for each hole. 
Thesecanbepurchasedlocallyormail- 
ordered ready to go. 

-Insert installation tool (a bolt with 
locknut works) 

-All-thread bolts 3/8-16”, one for each 
hole. Order from Baldwin with lock 
washer. 

-A 12” or longer l/2” drill bit for open- 
ing the lag screw holes in the inner 
rim. The length is necessary for the 
drill tool to clear the outer rim. I use a 
short bit on an extension. 
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-Hardwood dowels or plugs to fill the 
l/2” rim holes. 

-A 12” or longer 5/16” drill bit for 
drilling the inner rim engagement 
holes which accept the Baldwin bolts 

-Soap or graphite paste for lubricating 
the bolts 

-A ratchet wrench with extension and 
suitable socket for turning in the bolts 

-Thread locking compound such as 
Lot-Tite 

-A crescent wrench 
-Clean up rags 

The Process 
Tapping the plate with the 9/X- 

12 tap, (See Figure 2) secure the tap in 
the tee handle or grips, oil the cutting 
threads and start the tapin the hole with 
a downward pressure in a clockwise di- 
rection. Although the tap is more or less 
self-aligning, try toget it started straight 
in, i.e. square to the plate surface. Turn 
the tap until resistance is felt (about one 
full turn) and turn backward a quarter 

1 turn to allow the chips to fall 
through. Continue the turn 
and back-turn procedure until 
the tap has cut all the way 
through and is turning freely. 
Add oil as you go. These 
threads can be cut from the top 
or bottom of the plate, having 
no effect on the clockwise in- 
stallation of the inserts. Still, I 
prefer to tap the plate from the 
top and install the inserts from 
the top as they seem to enter 
better from the tapping side. 
Clean the tapped hole and area 
with compressed air and rag 
and move to the next hole. 

This process assumes that 
the old, unthreaded plate lag 
holes are reasonably round- 
not oblong or otherwise mis- 
shapen as they sometimes are. 
Badly distorted holes are diffi- 

cult to tap correctly and, even if pos- 
sible, theoutsidediameterinsertthreads 
won’t engage the plate threads as fully 
as they should. My rule-of-thumb has 
been to watch the tapping tool itself as it 
enters a slightly oblong hole; if it com- 
pletely fills the hole showing no air 
spaces, I proceed. 

The Inserts 
These have two threaded surfaces, 

an outside and an inside. (see Figure 3) 
The outside diameter (OD), which 
matches the tap used to thread the plate, 
is designated as 9/16’ and there are 12 
threads per inch (6 per half-inch, etc.). 
The insert’s inside diameter (ID), which 
matchestheBaldwinbolts,isdesignated 
as 3/8-16. Inserts have various names 
but their purpose and application are 
well understood by the people who sell 
them. You might be able to find them in 
a well-stocked bolt and screw supply 
company in your area. If not, they are 
available through mail-order from: 

MSC 
151 Sunnyside Blvd. 
Plainview, New York 11803 

The Nationwide Catalog Sales 
Phone number is 800-645-7270. The 
ordering number for the inserts is 
0684924. This is for the ordinary steel 
part with a nylon locking nub on the 
outside thread. The company refers to 
these parts as Re-Nu-Thread inserts. A 
recent order priced these at 95 cents 
each. But since there is a $25 minimum 



Figure 4 

order, I had toorder27inserts-enough 
to do two average size grands plus. 
Orders by phone require your MC or 
Visa number. My order arrived within 
a week. 

To install, take one of the bolts and 
turn an ordinary 3/a” nut (most 3/8” 
hardware store nuts fit). Now turn the 
insert onto the same bolt and lock in 
place with the nut. Apply the lock thread 
compound to the plate threads and the 
insert threads. Install the bolt-locknut- 
insert assembly into the threaded plate 
hole and turn down until the locknut 
touches the plate. Use a crescent wrench 
to turn the assembly. (See Photo 1 for an 
installed insert and Figure4 for a draw- 
ing of the assembly.) 

The Inner Rim Lag Holes 
These need to be bored to a l/2” 

diameter and filled with l/2” dowels or 
plugs. Glue in place and trim flush with 
the rim (new soundboards)orflush with 
the top of the old board if repositioning 
plate only. 

Installing The Baldwin Bolts 
When all inserts are in place, in- 

stall the plate in over the pinblock and 
nosebol ts. (Note the downbearing 
peculiarities and pitfalls at this juncture 
will be covered next time. Our only 
concern here is with installing thebolts). 
Install the pinblock screws and nosebolt 
cap nuts. The plate will now be secured 
to the pinlock and nosebolts but sus- 
pended at the perimeter. The inner rim 
holes which receive the plate bolts must 

now be drilled out. Use the 5/16” bit. 
Usingtheinstalledinsertsasguidesdrill 
straight down (Photo 2). If you’re not 
good at this by eye, attach something to 
the outer rim to serve as a vertical refer- 
ence guide. It may seem as though this 
operation will bung up the internal in- 
sert threads. It won’t. The bit has ade- 
quate clearance and with reasonable 
care, very little sideways pressure will 
be applied to the threads. When the 
holes havebeen drilled, use compressed 
air to blow the wood chips to an acces- 
sible area of the soundboard for vacu- 
uming. 

If this seems impossibly messy, 
refer to Photo 2. Notice that a mush- 
room of chips is forming on the top of 
the plate. This isbecause the wood bit is 
drawing the wood chips up the flutes 
and depositing them in the most acces- 
sible open area. Vacuum them away. 
Relatively few chips are deposited on 
the soundboard. 

Although it shouldn’t be neces- 
sary, the plate could be removed at this 
time (or any future time, for that mat- 
ter), as long as the usual care is taken to 
note its X and Y location. Take a bolt/ 
lockwasher in hand and lube the threads 
with soap or graphite grease and start it 
into the insert. Turn by hand until the 
ratchet is necessary. The bolt will turn 
through the insert, pass through the air 
space and then begin cutting threads 
into the 5/16” rim hole. Turn the head 
down far enough to flatten the lock- 
washer and it’sdone. Refer, however, to 

Phofo 1 

Photo 2 Photo 3 

Photo 3. Notice the block of wood and 
the bar clamp. They are exerting a 
moderate pressure on the plate so as to 
prevent the plate from springing up 
ward when the bolt first makes contact 
with the hole. Once the bolt has en- 
gaged the hole and started cutting 
threads, the block can be removed. Move 
along from hole to hole and complete 
the job. 

I have heard technicians express 
concern over what to do should the plate 
need to have its Z position altered; cross 
threading the inner rim would seem 
inevitable. The answer is as easy as 
simple addition. Since there are 16 
threads per inch on the bolt, the plate’s 
Z position can be raised or lowered by 
multiples of l/16” and cross threading 
will be avoided. Of course, l/ 16” would 
be the minimum amount that the plate 
could be moved. Still, considering the 
density of the hardwood rim, it seems 
that one cross threading would do no 
harm. 

Since the 3/8” bolt has 16 threads 
per inch, they take more time to turn in 
than lags do-the only real negative 
aspect of this work. I calculated how 
many quarter turns were necessary to 
turn one of these bolts all the way down. 
I wished I hadn’t. Wear gloves, switch 
on your automatic pilot and pull your 
ratchet rhythmically to the tune “Mi- 
chael Row the Boat Ashore.” If all has 
gone well up to this point, the “hallelu- 
jah” part will speak for itself. E 
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ANTIQ,UE RESTORATION 

Restoring Antique Pianos, Part IV: Stringing 

Edward E. Swenson 
Ithaca College 

I n the past few months work has 
progressed steadily on the Biisendorfer 
fortepiano in my shop. The stringing is 
finished except for 10 bassstrings, which 
I am having made in England. The new 
brass and type C steel strings from 
Malcolm Rose have been tuned and 
chipped several times. (The instrument 
has a very strong, lyrical sound with 
remarkably good sustaining power for a 
fortepiano.) One odd feature of soft 
brassand low-carbon steel music wire is 
that its tone quality grows in strength 
during the first year after restringing. 
Judgementsaboutthesuccessofastring- 
ing job with this wire should not be 
made in a hurry. Soft wire also takes 
much longer to stretch out and stabilize. 
After stringing it takes at least a month 
before an instrument is useable. 

In my article in the March, 1988 
Piano Technicians \ournal, I commented 
on theoriginalconditionof thestringing 
in the Bijsendorfer fortepiano which I 
am restoring for Cornell University: 

Most of the brass-wound bass strings 
have broken windings and one is missing. 
These strings will be measured and saved, 
but they have to be replaced in restoration. 
All of the solid brass strings are broken. 
From the stumps of wire left on the tuning 
pins, it is possible to measure the wire 
sizes...Most of theoriginal, low-carbon steel 
strings are intact, but they are very rusty. 
Theloops on thestringendsareoccasionally 
varied in form, indicating the presence of 
replacement strings . . ..Still most of the 
stringsand theoblong tuningpinsappear to 
be original. 

From the beginning of this project, 
it was clear-that all the original strings 
would have to be replaced. I want to 
reemphasize, however, that the original 
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strings in many early pianos can be 
cleaned and saved. Replacing original 
strings in rare antique instruments is a 
last resort best saved for circumstances 
where no other alternative is possible. 

Measuring The Original Strings 
To determine the wire sizes for the 

replacement strings, the old strings must 
be carefully measured with a microme- 
ter. Because antique music wire is often 
slightly out of round, it is important to 
measure each string at several different 
angles to obtain an accurate average di- 
ameter. Heavily rusted wire may need 
to be cleaned with fine steel wool before 
measuring. After each string in the 
unison has been measured, I record the 
results on a form provided by Malcolm 
Rose. This form is shown on page 33. 

One odd feature of soft 
brass and low-carbon steel 
music wire is that its tone 
quality grows in strength 
during the first year after 
restringing. Judgemen ts 

about the success of a 
stringing job with this wire 

should not be made in a 
hurry. Soft wire also takes 
much longer to stretch out 

and stabilize. 

Based on my measurements, I de- 
cided on the following stringing scale: 

Unison # 
6-9 Brass: .052” 
lo-11 Brass: 049” 
12-14 Brass: 047” 
15-18 Brass: .042” 
19-20 Steel: 042” 
21-23 Steeli 040” 
24-31 Steel: .037” 
32-39 Steel: .035” 
40-51 Steel: .033” 
52-58 Steel: .031” 
59-64 Steel: .029” 
65-72 Steel: .027” 
73-80 Steel: .025” 

Penciled at intervals on the bridge 
of the Bijsendorfer are a series of black 
dots, which may have indicated the 
changes in the original stringing scale. 
According to these dots, the following 
unisons were strung with thesame wire: 

6-7 
8-9 
10-12 
13-15 
16-18 
19-21 
22-28 
29-35 
36-42 
43-49 
50-56 
57-64 
65-72 
73-80 

I cannot account for the fact that 
the wire sizes as measured in the instru- 
ment do not coincide with the changes 
indicated on the bridge. Unfortunately, 



no actual wire gauges can be found anywhere in the instru- 
ment. 

Stringing And Shimming Techniques 
before turning any of the original tuning pins, measure 

the average height of the tuning pins and wire coils above the 
pinblock. The tuning pin height can be transferred conven- 
iently to a template cut out of a business card. (Illustration 1) 
Also count the number of coils on the tuning pin and the 
number of braids in the hitch pin loop. All these original 
features should be duplicated during restringing. 

In my article in the May, 1988 PTG Journal, I described 
the method for removing and cleaning the tuning pins before 
returning them to their original holes. It is not a good idea to 
restring historical instruments with new, oversized pins. If 
the tuning pins are loose in the pinblock, a simple shimming 
procedure can be used to restore tightness. Never use pinblock 
restoringJ7uids. 

To shim the tuning pin holes, cut a piece of beech, 
walnut or ash veneer so that it is about one-quarter inch wide 
at the top and one-eighth inch wide at the bottom, with the 
grain running vertically. The length of the shim depends on 
the depth of the tuning pin hole. I make the shims so that they 
will stand about onequarter inch out of the hole after the 
tuning pin hasbeen leveled. The thickness of the shim also de- 
pends on the situation. I think it is better to have pins which 
are slightly loose rather than too tight. low-tension fortepi- 
anosdo not need excessively tight tuning pins. For the E&en- 
dorfer, I used beech and walnut veneer .025” thick to shim the 
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Figure 2 

Figure 2 

tuning pin holes. Eachshim was slightly 
bent in the middle along the grain so 
that it would wrap around the hole. The 
shim was then inserted on the hitch-pin 
side of the pinblock as shown in illustra- 
tion 2. Do not use glue on the shim as the 
tuning pin will wedge it tightly against the 
pinblock. (The shim is wider at the top 
thanat thebottomforagoodreason. Ex- 
amination of old pinblocks shows that 
the pin hole is usually slightly wider at 
the top. The string tension pulls the tun- 
ing pin against the top of the hole mak- 
ing it slightly oval. This oval shape can 
be seen clearly in the middle hole of the 
unfinished unison in Illustration 2.) 

After making the hitch pin loop in 
a length of new wire, measure the tun- 
ing pin end for accurate, uniform coils. 
Hitch the loop on the hitch pin, wind the 
coil on the tuning pin and tap the pin 
into a shimmed hole. The pinblock 
should be supported during this proce- 
dure. The original tuning pin height is 
transferred to a pin punch to which a 
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maple dowel hasbeen taped as a height 
gauge. The end of the dowel is covered 
with soft leather to prevent marring the 
face of the pinblock. (Illustration 3) 
After the tuning pin has been set in the 
shimmed hole, bend the top of the shim 
back with a narrow chisel. The shim will 
break off level with the top of the 
pinblock. It is best to trim the shim 
before before drawing the string up to 
tension and before installing another 
string. Make sure veneer fragments do 
not fall into adjacent holes. 

Working with soft wire requires 
some special precautions because the 
wire is easily kinked and dented. Illus- 
tration 4 shows some special supplies 
used in stringing the Bosendorfer: a 
tuning pin punch witha depth gauge at- 
tached; a cut-away coil setter used to 
avoid denting or breaking the beckets; 
two veneer pinblock shims (the one on 
the right has been creased in prepara- 
tion for installation in thepinblock);and 
a coil lifter. On the far right of the 

photograph is an early 19th-century 
tuning mute (a tapered piece of rose- 
wood covered with soft leather), which 
was found in the Bosendorfer’s keybed 
during cleaning. 

Shimming assures the conserva- 
tion of the original pinblock and tuning 
pins. The shimming procedure can also 
be used on later instruments, particu- 
larly those with pinblocks which are 
mortised into the case walls. For lami- 
nated pinblocks it is often necessary to 
reglue loose laminations before shim- 
ming and restringing. Although shim- 
ming is time consuming, it takes less 
effort than a problematic pinblock re- 
placement. 

In summary, here is a step-by-step 
review of the measuring, cleaning, shim- 
ming and stringing procedures dis- 
cussed above: 

1. Measure the original tuning pin 
height above the pinblock. 

2. Count and record the number of 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 

11. 

12. 
13. 

14. 

15. 

16. 

coils on the tuning pin. 
Count and record the number of 
braids in the hitch pin loop. 
Remove, measure and save the 
original strings. Measure each 
string in several directions and 
record the average diameter. 
If necessary, remove and clean each 
tuning pin, keeping the pins in 
order so that they are returned to 
their original holes. 
Cleanunderstringleathersand tex- 
tiles or replace them with material 
of the same color and thickness. 
Clean the soundboard, bridges, 
bridge pins, nut, nut pins and 
pinblock face. 
Experiment with pinblock veneer 
shims to find suitable material, 
thickness and width. 
Cut and bend veneer shims. 
Make looped strings with a special 
Renner looping machine. 
Support the pinblock and restring 
using a tuning pin punch equipped 
with a depth gauge. 
Set beckets. 
Set coils. (Try not to dent or dam- 
age the beckets). 
Set hitch pin loops on the hitch 
pins using a maple dowel. 
Install string web of the samecolor 
and thickness and in the same lo- 
cation as the original. Often the 
original material can be cleaned 
and retained. 
Chip the instrument to pitch with 
a guitar pick. (I match the pitch 
sounded by a Korgchromatic tuner 
while chipping. This is particu- 
larly helpful in keeping pitch ori- 
entation while chipping soft wire. 

I am tuning the Biisendorfer to 
A=440. In my next article I will discuss 
what we know about pitch levels for 
pianos in the 18th and 19th centuries. 
Proof exists that A=440 was used, at 
least briefly, by some European piano 
makers as early as 1835. E 

PIANO SERVICING 
TUNING % REBUILDING 
By ARTHUR A REBLITZ. R’IT 

‘Zw Technician’sBible” 
Now in Paperback for only $19.95 

+ $2 mail or $3 UPS 
THE VESTAL PRESS 
Box 57 l Vesta! 62 NY 13851 
NYRe.7. &id 796 sdi; k7.r 

The halogen light that is. 
The one that packs 100 
watts of illumination into a 
detachable lamp the size 
of a small flashlight? 

Put an end to the frustra- 
tion of poor light and gain the benefits 
of a more professional image. 

SEEING IS BELIEVING 
Send for a free brochure about the first 
lighting system designed for today’s 
piano craftsman. 

ADD QUALITY LIGHTING TO THE 
TOOLS OF YOUR PROFESSION. 

P.O. Box 109 
Norwell, MA 02061 

PIANOS CAN DIE 
OF THIRST! 

YOU ARE THE DOCTOR! 

In wintertime, with colder 
weather and increasing reliance 
on inside heating, all pianos (even 
those in homes with central or 
room humidifiers) will experience 
lower relative humidity and a drop 
in pitch. Under extreme conditions 
this can also lead to loose keys and 
cracked soundboards, or worse, 
cracked bridges. 

Technicians are a piano’s professional doctor. Don’t let your patient die 
of thirst! Don’t just treat the symptom by tuning and making repairs. Install 
a complete DAMPP-CHASER@ PIANO LIFE SAVER@ SYSTEM in each 
piano you service. Or, add a Model HM-2 (for Verticals) or a Model GHM-1 
(for Grands) complete Humidifier including the Low Water Warning Light 
and Easy-Fill Kit, on all pianos which already have DAMPP-CHASER 
Dehumidifiers and Humidistats. 

DAMPP-CHASER@ ELECTRONICS CORPORATION 
Box 1610 l Hendersonville, NC 28739 

Call 1*800*438*1524 
For Details 

5 Year Guarantee 
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ECONOMIC AFFAIRS 

Are There Other Wavs to Do This? 

P erhaps I’m not quite as bright as 
the next guy, or maybe I’m one of those 
people who has to learn everything at 
Hard Knocks University. Several years 
ago, I came to the bothersome conclu- 
sion that my income potential had a lid 
over it, and that I had just about reached 
that lid. The upper limit was governed 
by just a few key factors: time, energy, 
and my chosen rate. Of course, this is 
just common sense, but until I actually 
faced the problem, I never gave it much 
thought. This wasa particularlydiscon- 
certing revelation since my type of per- 
sonality does not like to feel limited or 
boxed in. I immediately began looking 
for solutions, including looking at other 
linesof work. Afterbeingself-employed 
for the last six or seven years, I found 
that I was not well suited to working for 
someone else, at least not in any of the 
positions available in which I had any 
qualifications. After speaking with some 
of these employers, I didn’t feel quite so 
boxed in anymore, at least not emotion- 
ally. So, I have spent some considerable 
time looking at the possibilities. 

One of the typical answers many 
businesses come up with when faced 
with the same set of conclusions I had 
drawn is to cut quality and increase 
quantity. It is considered a legitimate 
business decision in today’s market 
place, but it did not appeal to me. I do 
realize that someone who is tuningeight 
pianos a day, five days a week, 50 weeks 
per year, who is charging $40.00 a tun- 
ing is grossing $BO,OOfKl a year. Now, 
that last figure appeals to me, but the 
ideaoftuning2,OOOpianosayear,frankly 
does not. I don’t think I have that kind 
of stamina anymore, and I don’t person- 
ally think that a quality job can be done 
in most instances in 30 minutes. There 
are several other time elementsinvolved 
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in such a volume business as well. First 
of all, in order to hold the actual physical 
work day to eight or nine hours, every 
tuning would have to be completed in 
40 minutes or under, a minimum of in- 
home customer relating would be nec- 
essary, and all appointments would have 
to be very carefully scheduled in close 
proximity. Next, the telephoning and 
paperwork would require at least an- 
other two hours per day. If the same 
person is performing both duties, the 
average work day is now between 10 
and 11 hours long. There are those who 
thrive on this type of schedule, but the 
pressure and lack of family time don’t 
add up to a good trade off for the addi- 
tional income in my case. 

So, if volume isn’t theanswer, what 
is? The third element mentioned earlier 
is my chosen rate. Let me start out on 
this delicate subject by clearly stating I 
am not advocating, nor will I advocate, 
that everyone should raise their rates or 
that any rate structure should be estab- 
lished. Not only would that be illegal, it 

Several years ago, I came 
to the bothersome conclu- 

sion that my income poten- 
tial had a lid over it, and 

that I had just about 
reached that lid. The upper 
limit was governed by just 

a few key factors: time, 
energy, and my chosen rate. 

doesnot allow for individual differences 
in needs, talent or the local marketplace. 
However, it is legal and appropriate to 
use figures for the basis of comparison 
without any suggested action stated. 
Basically, I’m going to tell you what I 
did and some of the things that hap- 
pened. Several years ago, I decided I 
really did like what I was doing, but I 
wasn’t making what I considered a liv- 
ing wage for the caliber of work I was 
doing. So, I raised my rate $10 on 
January 1st of that year. Of course, that 
raised a few eyebrows. Whenever one 
of my repeat customers asked me about 
it, my reply was simply that I really 
wanted to find out if I could make a 
decent living as a piano service techni- 
cian and if the public was willing to pay 
what I considered to be a fair wage for 
highly skilled work. If not, I would be 
seeking other employment in the near 
future. To be perfectly honest, I did lose 
some customers. Not entirely to my 
surprise, though, I gained almost as 
many customers as I lost. Most of my 
new customers were the kind of clients 
a service technician really wants. They 
seemed less concerned with price and 
most concerned with quality. Since my 
philosophy of doing business has al- 
ways been to give my customers just a 
little more than what they are paying 
for, I have been pondering an appropri- 
ate system of raising my rates periodi- 
cally commensurate with inflation and 
my increased skills. The two answers I 
am weighing at the present time are, 
first, a yearly percentage increase 
rounded to the nearest five dollar incre- 
ment, and, second, a periodic lump- 
sum increase. I may use both systems, 
one for my regular in-home clients and 
the other for my larger contracts. I’m 
not really sure what I will do at this 



point and time, but I do know that my 
rates will be going up soon. I would like 
to live as well as some other service busi- 
ness owners I know. 

Rates aren’t the final answer. If I 
want to earn !§80,000 this year and I set 
myrateat$90.ODexpectingtotuneabout 
850 pianos or so, I suspect I might be in 
for a major letdown. Rates have to be 
justified and that is an individual mat- 
ter. The elements of time and energy 
need more consideration. This is where 
management must take hold. In an 
earlier article (Organizing a Piano Serv- 
ice Business, Dec. 1987]ou~al), I stated 
that if the average technician spent just 
six hours per week on the telephone 48 
weeks per year, the accumulated time 
over a full year amounted to 7.2 40-hour 
work weeks. And if that same techni- 
cian spent just a little over two hours per 
week over 48 weeks on general book- 
keeping, the accumulated time over the 
same year was 100 hours or 2.5 40-hour 
work weeks. In combination, this 
amounts to virtually two and one half 
months of non-income producing time 
spent each year. Now, I realize that 
many of you do these tasks after your 
normal work time in your so-called 
“spare time,” but my contention is that 
this is a poor use of time and energy in 
the managing of a business. If you have 
the time and energy to work those many 
extra hours in the first place, why not 
dedicate them to income producing 
tasks? Two and one half months of full- 
time tuning at 20 pianos per week 
amounts to an additional 200 tunings. If 
my rate is $50.00 per tuning, I could 
gross an additional $10,000 in that same 
time. If I paid a part-time secretary/ 
bookkeeper $5.00 per hour for the same 
two and one half month time span, he or 
she would only cost me $2,000. I have 
often heard the statement that techni- 
cians feel they have more control of their 
businesses when they themselves do 
these tasks. If you hire competent help 
and train them correctly, you in truth 
will have far more control over your 
business. For instance, you could ask 
for weekly or bi-weekly financial state- 
ments. If you want control, you need 
that kind of information. I know that it 
is the rare piano technician who knows 
much about the financial well-being of 
businessesbeyond the fact that they can 
afford to pay their bills and that taxes 
are going to hurt. What I am suggesting 
in all of this is that there are ways to 
manage your time and energies so that 
you may either make more income or 

have more time to spend with your 
families or on other activities. 

I want to spend a little time on the 
next step. What do you do after you 
have all these management tools in 
place? Are we now stuck right back in 
the same box in which we started-with 
a built in income lid? Yes, unless you 
continue to work at the elements that 
can be controlled. For a good number of 
years I have been of the opinion that the 
one-man operation, under which many, 
if not most technicians operate, is al- 
most impossible to control. The manda- 
tory paperwork for taxes and customer 
records, the telephone work, the bench 
work (which is virtually impossible to 
avoid), maintenance of tools and equip- 
ment (including a vehicle), and the ac- 
tual tuning of customer’s pianos require 
so much energy and generate such con- 
fusion that little time is spent just think- 
ing. One day it struck me4hat there was 
a role model available created by some 
of the smartest people out there (other 
than ourselves, of course). Doctors and 
lawyers came up with a thing called a 
practice some time ago. Now, in those 
practices, each doctor or lawyer still 
retains his or her identity and clientele, 
unless he or she is uanavailable for 
whatever reason. Each member of a 
practice becomes a partner in either a 
corporationor a legal partnership. They 
then own a percentage of the overhead 
of the business. This model struck me as 
the most practical next step. It made 
perfect sense to me that the overhead of 
operating a full service business could 
be shared by two or more technicians. 
Two technicians, for instance, could 
share the rent on a shop/showroom/ 
office. They could share the expense of 
one secretary/bookkeeper. They could 
share their expertise and reputations. 
They could divide management respon- 
sibilities. They could pool their tools 
and parts inventories. They could pool 
their financial resources for a larger line 
of credit in order to expand their indi- 
vidual operations. They could pool their 
time in order to tackle larger projects. 
They could relax knowing there is some- 
one to fall back on when needed. The 
advantages kept adding up as I studied 
the possibilities. I tried to think out as 
many of the disadvantages as possible. 
There would be hundreds of details to 
work out. I would have to sacrifice 
some time from my normal income- 
producing activities in order to create 
such a possibility. There would be risks 
and added responsibilities involved. 

There most certainly would be a clash of 
egos. Every business course or book I 
ever studied suggests that a good part- 
ner should be at least your equal, and he 
or she should not have all the same 
personality traits that you yourself have. 
There should be complementary and 
offsetting talents. A partner should have 
the same moral and ethical values you 
have. Both partners need to be patient 
and forgiving. Such a person is not easy 
to find (or be). I was fortunate. 

My partner is Timothy T. Ander- 
son, RTT. The longer I have gotten to 
know him and work with him, the more 
Iamsure thatitwould havebeenalmost 
impossible to find someone who offset 
and complimented my own talentsmore 
ideally. He believes in the same senses 
of honesty and integrity on which I have 
built my business. He is very talented 
and hard-working. Now, just to set the 
record straight, this merging into a prac- 
tice has not been easy and smooth. We 
both have strong opinions and are used 
to doing things our own ways. I know of 
many an occasion we have been more 
than a little “steamed” at each other. I 
like to feel like I am the leader. Tim 
won’t have any part of that. We have 
had to learn to compromise quite often. 
We have established a policy between 
us that says that either one of us has 
power of veto over any business deci- 
sion. This is a strong statement of the 
trust we have developed in each other’s 
skill and wisdom, and our own fallacies. 
Tim has a whole set of business skills 
and knowledge that I don’t and vice 
versa. I am positive that I am a better 
business person now that we have to 
compromise our way to a final decision. 
Tim keeps me on my toes. I’m sure I do 
the same with him. These are some of 
the important intangibles. I also get to 
share ideas and experiences with some- 
one who equally understandson a regu- 
lar basis. 

Tim and I created our new busi- 
ness about eight months ago. We are 
still knee deep in business paperwork 
and do not anticipate completing even 
the finished bookkeeping system, part- 
nership papers, and business plans for 
several more months. We have just 
recently retained professional help in 
these areas after listening to a great deal 
of advice and counseling. It isn’t easy. I 
am sure that I can speak for Tim and 
myself in saying that we both feel much 
better about our future potential in this 
business. In the short time we have been 
together, we have already seen both 
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tangible and intangible benefits to what 
we are doing. Our incomes are defi- 
nitely going up, and our technical and 
business skills aredeveloping even more 
rapidly than before. I suppose that you 
can tell by now that I am quite enthusi- 
astic about this new venture. 

It will be several yearsbefore I will 
be able to share any meaningful figures 
with you. Without long term figures, I 
won’t claim anything other than short 
term success, even though I can easily 
state that this has been a very satisfying 
experiment. In a very small sense, it 
represents one of the most fundamental 
principles found in the Piano Techni- 
cians Guild-the principle of sharing. I 
envision that someday our entire indus- 
try might focus on a centralizing theme, 
that there is more benefit today than 
ever before to playing the piano. Per- 

haps in this sense of a shared cause, all 
the facets of our factioned industry can 
draw together. In my own little way, I 
am trying to reunite our great industry. 

I hopeweallcanuseourimaginationsto 
find new answers. We can all benefit if 
wedo! Z 

PIANOS! - PIANOS! 
PIANOS! 

Buying and selling all types of usable 
pianos. We give genuine wholesale 

discounts on volume. Immediate 
removal. Cash paid. Also selling all 

kinds of vintage grands 
- Steinway specialty. 

Jay-Mart Wholesale - 
“The Piano Store For Piano Stores” 

Box 21148, Cleveland, OH 44121 
(216) 382-7600 

REGION 1 

MontreaI,QC-060 

Marcel LaPointe 
340 Des Franciscains 
Quebec,QC GlS 2P8 

Canada 

Toronto,ON-O62 

Wayne H. Ferguson 
28 Livingston Road, #79 

Scarborough,ON MlE 4S5 
Canada 

Alex Williamson 
107 Riverview Beach Rd. 
Pefferlaw,ON LOE 1NO 

Canada 

REGION 2 

Northern Virginia-223 

Thomas M Beasley 
3410 Greentree Drive 

Falls Church,VA 22041 

Joseph J. Nickel 
7227 Dell Ave. 

Clifton,VA 22024-o 

NEW MEMBERS DURING DECEMBER 1988 

Jesse E. Ridgeway 
3259 Annandale Road 
Falls Church,VA 22042 

Augusta,GA-309 

Charles E. Burden 
4458 Graystone Way 

Evans,GA 30809 

Bryan M. Hoyt 
3311 Old Church Road 

Augusta,GA 30907 

REGION 3 

Hox&ton,TX-772 

Salvatore Talio 
3914 Westmeadow Drive 

Houston,TX 77082 

REGION 4 

Louisville,KY-401 

Larry T. Brannin 
5309 Brookswood Road 

Crestwood,KY 40014 

Detroit-Wimisor,Ml-481 

Melvin J. Light 
2414 Grant Drive 

Ann Arbor, MI 48108 

REGION 6 

Santa Barbara,CA-931 

Clark A. Foerster 
268 Branch Street 

San Luis Obispo,CA 93401 

Sacramento Vally,CA-956 

Lawrence D. Snyder 
Rt. 2, Box 2500 

Davis, CA95616 

Rogue Valley,OR-975 

David V. Sprunger 
855 Park Street, #6 
Ashland,OR 97520 

RECLASSIFICATIONS 

DURING DECEMBER 

1988 

REGION 1 

Doshie Powers 
56 Monadnock St. 

Dorchester,MA 02125 

Connecticut,CT-064 

Anita J. Tehennepe 
740 Williams St. 

New London,CI 06320 

New York City,NY-101 

John A. Hartman 
2 Railroad Ave. 

Cold Spring,NY 10516 

REGION 5 

Minnesota North Iowa&IN- 
551 

Merlyn P. Finley 
407 Montgomery 
Decorah,IA 52101 

Kansas City,MO-647 

David R. Harrington, Jr. 
516 W. Walnut 

Columbus, KS 66725-l 

REGION 6 

Los Angeles,CABOl 

Michael Kemper 
3412 Centinela Ave., #8 
Los Angeles,CA 90066 
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CALENDAR OF COMING EVENTS 
Date Event 
February 17-17,1989 California State Conference 

Centre Plaza Holiday Inn 
William Barrett; 1151 S. Chestnut, #36; Fresno, CA 93702 (209)453-1839 

March 3-5,1989 South Central Regional Seminar 
Holiday Inn Holidome, Monroe, LA 
Howard Jackson; 2017 Frances Place, Monroe, LA 71201 (318j388-4879 

March 30-April2,1989 Pennyslvania State Convention 
Brunswick Hotel, Lancaster, PA 

April 7-9,1989 
Dick Bittinger; 107 W. Main St., P.O.Box #51; Brownstown, PA 17508 (7171859-3111 
Central West Regional Seminar 
University of Nebraska-Lincoln 

April 21-23,1989 

May 4-7,1989 

Richard West; 1201 Rose, Lincoln, NE 68502 (402)472-2568 
Central East Spring Seminar 
Holiday Inn North, Indianapolis 
Robert Bussell; 224 W. Banta Road, Indianapolis, IN 46217 (31717824320 
New England Regional Seminar 
Treadway Inn at Cromwell 

May 5-6,1989 
Jim Birch; 56 Nashville Road, Bethel, CT 06801 (20317444842 
Richmond Regional Seminar 
Richmond, VA 

May 19-20,1989 
Jesse Williams; 7500 Robinwood Court, Chesterfield, VA 23832 (804)743-7062 
Utah Intermountain Seminar 
Holiday Inn-Airport 

May 25-June 4,1989 

June lo-13,1989 

Gary Dunn; 6287 W. 3705 S., West Valley, UT 84120 (801)967-5215 
PTG Orient Tour 
Charlie Huether; 34 Jacklin Court, Clifton, NJ 07012-1018 (201)473-1341 
IAPBT Conference 
Kyoto, Japan 

July lo-14,1989 
Charlie Huether, 34 Jacklin Court, Clifton, NJ 07012-1018 (201)473-1341 
32nd Anual Piano Technicians Guild Convention & Institute 
Red Lion Lloyd Center, Portland, OR 
Home Office; 4510 Belleview, Suite 100, Kansas City, MO 64111 (816)753-7747 

-9 Come, Bring 
the family, Join 

, the fun...Down 
home in Indiana 

Fo~infcmnation contact 
Robert Bussell, RT.T. 
224 West Banta Road 
Indianapolis, IN 462 17 
(3 17) 782-4320 

The Central East Spring 89’ 
Indianapolis Seminar 

April 21-23, 1989 
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THE AUXILIARY EXCHANGE 

President’s Message 

The early arrival of the Directory for Janu- 
ary 1989 delighted to no end my husband and 
several other members of the Guild who 
chanced to visit with us or phone us over the 
holidays. I expect that my copy may arrive in 
our mail box in a couple of days. At one point 
I managed to get a look at it and was most 
pleased with the articles on Portland, Oregon 
where our 1989 Convention will be held in July 
‘89. As soon as any of our Auxiliary readers 
can handle a copy of the Directory, be sure to 
read ISen McKlveen’s piece, “Follow the Ore 
gon Trail” and also Taylor MacKinnon’s 
“Portland-The City of Roses.” In subsequent 
months we will have articles about the Pacific 
Northwest and accounts of some of the pio- 
neers who played a significant role in the prog- 
ress and development of the state of Oregon, 
the first state to grant women’s suffrage! 

Are we having fun yet? tion hotel is located directly 
across the street from one of 

There are a great many 
areas and attractions in the 

the largest shopping malls in 

metropolitan Portland area to 
thearea. Lloyd Center boasts 

keep the non-technical mem- 
a very large year-round ice 

bers of the family interested 
skating rink as its centerpiece 

and entertained while the 
and also offers a variety of 

Guild member attendsclasses 
interesting shops and smart 

at the 32nd Annual Conven- 
boutiques. 

tion this coming summer. 
Younger children will 

love a visit to the Children’s 
Perhaps one of the best Museum, located downtown 

sciencemuseumsinthecoun- onS.W. Second Avenue. The 
try can be found in the West museum is crammed full of 
Hills area not far from down- 
town. The Oregon Museum 

things to explore i.e. tree- 
houses, a ceramic studio, 

of Science and Industry 
(OMSI) houses manymarvel- 

marbles, pipes as well as 

ous “hands on” types of sci- 
many role-play areas such as 

enceexhibitscoveringallsorts 
a grocery store and a Zula 

of topics. There are daily 
Village. 

A short drive from 
shows in the planetarium, and 
the museum acts as host to an 

downtown, and along the 
same lines of “hands on” ac- 

almost continual parade of 
exhibits on loan from other 

tivity is the James Bybee 
House on Sauvie Island. The 

museums. house was built in 1856 and 
Adjacent to the OMSI 

itself is the Western Forestry 
the focus is on pioneer life. 

No visit to Portland is 
Center whichboasts a talking 
tree, a forest fire exhibit and 

complete without a visit to 

intriguingmodelsof sawmills 
Washington Park and the 
International Rose Test Gar- 

and paper plants. Since so 
much of theOregoneconomy 

dens. The parking area is a 

is based on the timber indus- 
station stop for the narrow- 

try, a visit to the Forestry 
gauge railroad which deliv- 

Center can be very educa- 
ers you to the the Zoo-OMSI 

tional. (I realize that word is 
area. The roses are an exqui- 

a no-no, especially in the sum- 
site sight to behold with well 
over 400 varieties. It should 

mer, but at the Center it’s 
absolutely painless!) 

be in full swing during the 

After a long afternoon 
July dates of your conven- 
tion. 

of walking around the down- 
townarea,kickoffyourshoes, 

I have just scratched the 

peel off your socks, roll up 
surface in describing some of 

your pant legs and wade 
the highlights which may be 
of interest to the members of 

around in the Forecourt Foun- 
tain located across the street 

the family who do not want 

form the center city’s Civic 
to laze around the Olympic- 

Auditorium. Also referred to 
size swimming pool at the 

as the People’s Fountain and 
Red Lion Inn during their 

Ira’s Fountain (after the late 
entire visit to the “RoseCity.” 

Ira Keller who was a pillar of the Portland community), it is a 
I hope this thumbnail account 

great place to “soak your feet” and an unbeatable place for 
will serve to whet your appetite for-a visit to the great Pacific 
Northwest. 

people watching. 

In our December issue there was an article 
titled “Convention (Holiday) Comfort.” We 
regret that in preparing the copy for the printer, 
the name of the author was omitted. Judy 
White, our Corresponding Secretary, wrote 
this article on stress. Any questions, com- 
ments, or additions to her topic may be sent to 
her directly in Alma Center, WI. 

We are happy to provide in this issue 
another article on Portland prepared by Jen- 
nifer Reiter with a focus on what to do in the 
city with the non-technician and the young 
child. We enjoy all the copy from Jennifer, and 
would appreciate greatly any future articles by 
the folk in the Northwest. Details of classes, 
programs, and tour events will be provided in 
future issues of the journal. 

Agnes Huether 

As mentioned in a previous article, the official conven- 
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You all know our Julie Berry-former Auxiliary presi- 
dent, annual moderator of our Organizational Forum/Rap 
Session, former Production Assistant of the PTGA Newsletter, 
mother of Charlie and Danny Berry, wife of Guild president 
Ron Berry-thus, first lady of the Piano Technicians Guild. 
But, do you know “Madame,” as she is known to the readers 
of the Indianapolis Star? Your editor was fortunate enough to 
obtain a copy of an article in the Star written by Mary Wade 
Atteberry about our Julie, and I am pleased to reprint the item 
in its entirety. 

‘Madame’ Helps Pupils Enjoy French 
Many people are intimidated by the idea of learning 

French, but to Julie Berry it’s child’s play. 
As a teacher of French, Julie Berry has made learning a 

language synonymous with fun and games for hundreds of 
very young children during her five year tenure at Butler 
Unversity Preschool for Gifted and Talented. 

The staff knows her as a creative and energetic teacher 
who can keep even a 2 1 /Zyear-old enthralled through a 20- 
minute lesson. The children know “madame” as the funny 
lady who will-with much ado-kiss spiders (rubber) if 
pupils can name all the animals on her cards, and who always 
seems to have a surprise or two in store when they walk into 
her classroom. 

“My job is to let them discover that foreign language is 
fun,” says Berry, who never envisioned herself as a preschool 
teacher when she graduated from Indiana University with a 
degree in French 17 years ago, but who now finds herself 
thoroughly hooked on pint-sized pupils. 

Having two preschoolers (her 4-year-old Charlie is a 
pupil at the preschool) helps to keep her current on juvenile 
toys and characters, many of which find their way into her 
lessons. 

Julie Berry meets with eight to 12 pupils for 20 minutes 
at a time, and no one needs to be coaxed into attendance. 
Eager children bound through her classroom door, calling, 
“Bonjour Madame!” and settle quickly on the rug. 

“She is so wonderful. I just love coming up for French,” 
says one of the teachers, Nancy Farrar. 

In the course of a lesson, Madame delves often into her 
large bag of surprises, pulling out pop-up or wind-up toys, 
books, tapes and a very special doll to which the childrenlove 
talking. 

She asks them to guess-in French, of course-which 
object is inside a small pop-up pumpkin, the cat or the ghost. 
Their vote is mixed, and then she shows them. Then she asks 
about the second pumpkin and their vote is unanimous. She 
shows them that they are right. She then closes both pump- 
kins, sets them on the floor and hums a tune as she moves the 
pumpkins around to confuse them. Now which figure is in 
this pumpkin? They shout their answers! 

Who cares about building vocabulary? 
“If you are going to introduce foreign language to 

people early in life, you have to be very careful not to turn 
them off,” she says. ‘We try to be silly. There’s no reason for 
you to be serious.” 

“She ties in a lot of cultural aspects that I think make it 
meaningful for the children,” says preschool director, Marge 
Fadely. 

“She has a fun,creative way-the children see it as an ad- 
venture.” 

Later, as they grow up, they will have this little kernel 
we’ve sown,N says Berry. 

And remembering Madame, maybe they won’t beafraid 
of studying foreign languages. 

Thanks, Julie, for sharing this with us in your Christmas 
greeting. We really are most appreciative of the “Exchanges” 
we have received from you and Jennifer Reiter. 

Editor 
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CLASSIFIED 

ADVERTISING 
Classified advertising 

rates are 35 cents per word 
with a $7.50 minimum. Full 
payment must accompany 
each insertion request. Clos- 
ing date for ads is six weeks 
prior to thefirst of themonth 
of publication. 

Ads appearing in this pub- 
lication are not necessarily 
an endorsement of the serv- 
ices or products listed. 

Send check or money order 
(U.S. funds, please) made 
payable to Piano Technicians 
Joumal,4510Belleviao,Suite 
100, Kansas City, MO 64111. 

For Sale 

AUBREY WILLIS SCHOOL- 
Our home study course in piano, 
tuning, repair and regulating has 
been used by hundreds to learn 
the basics. Accredited member 
National Home Study Council. 
No cost information. Aubrey 
Willis School, 1212 W. Camel- 
back Rd., Phoenix,AZ 85013. 
(602)279-7900. 

SANDERSON ACCU-TUN- 
ERS from Authorized Distribu- 
tor. The most accurate and ad- 
vanced tuning aid available. 
Tuning lever note switch for 
Accu-Tuner $25. Consignment 
sale of used Accu-Tuners and 
Sight-O-Tuners or new Accu- 
Tuner customers. Call for de- 
tails. Rick Baldassin, 2684 W. 
220 North, Provo, UT 84601, 
(801)374-2887. 

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

52PIAN0 KEYS RECOVERED- 
.50-$50.00; .060-$60.00; .075 with 
fronts-$75.00. New sharps- 
$32.OO;sharpsrefinished-$17.50. 
Keys rebushed, felt-$60.00, 
leather-$95.00. New fronts- 
$25.00. Return freight paid with 
prepaid order. Charles Wilson, 
1841 Kit Carson, Dyersburg, 
Tenn. 38024, (901)285-2516. 

HANDCRAFTED SOUND- 
BOARDS BY NICK GRAV- 
AGNE - Ready-to-install 
crowned boards or semi-com- 
plete. Your choice. Ordering 
and installation instructions 
$15.00. 20 Pine Ridge, Sandia 
Park,NM 87047. (505)281-1504 

SOLO PIANO ALBUM-By 
recording artist Joe LoCascio. 
Standards,originals,and thelong 
unavailable four piano pieces 
written by cornetist Bix Bieder- 
becke; including “In A Mist.“ 
Recorded at PTG member Phil 
Gurlik’s studio. $8.95 post paid. 
GSS Records, P.O. Box 271804 
Dept. C, Houston, TX 77277. 

FLORIDA BUSINESS AVAIL- 
ABLE by middle of 1989. Please 
contact Jeanne LeFeber. 
(813)665-3104. 2315 Broadway, 
Lakeland,FL 33801. 

FOR SALE: BLUTHNERGrand, 
5’4”. 1936, original condition. 
$14,500. (602)293-4611 

THE PIANOFORTE AND ITS 
ACOUSTIC PROPERTIES by 
Siegfried Hansing. An essential 
work on design and construc- 
tion. 234 pages, English transla- 
tion. A quality bound reproduc- 
tion. $22.00 includes shipping. 
C. Miller, P.O. Box 1042, 
Marietta,GA 30061. 

COMPUTERIZED TECHNI- 
CIANS make connections with 
your fellow computer using tech- 
nicians. Join Craftsmen’s Key- 
Board Electronic Bulletin Board 
System. Free online service for 
Piano Technicians and Re- 
builders. Exchange files and 
messages, freeand low-cost soft- 
ware. Get help on technical 
problems, piano and computer. 
Any computer with a modem 
and 80 column screen will work. 
Call (509)747-7546 (modem only) 
at 300, 1200, or 2400 bps. Or 
write for free info.: Craftsmen’s 
KeyBoard BBS, W 11517 Mel- 
ville Rd., Cheney,WA 99004. 

STEINWAY, MASON HAM- 
LIN, BALDWIN, SOHMER 
AND EQUAL GRANDS 
wanted to rebuild. Dealers wel- 
come. FOR SALE: Louis XV 
Steinway Duo-Art grand, pic- 
tures available. FORSALE: Stein- 
way “0” Black satin $10,500; 
Steinway “M” polished ebony 
$12,500; Steinway “0” ribbon 
mahogany $9000; Mason Ham- 
lin 5’7” walnut $6900; Knabe Art 
case, 5’ mahogany $5900; Kawai 
6’ polished ebony $4500. Steve 
Schroeder, Hewitt Pianos, 13119 
Downy Ave., Paramour&CA 
90723. (213) 923-2311 

FOR SALE: Piano Key recover- 
ing business. 61 years of con- 
tinuous service. Only one previ- 
ous owner. If interested write 
Box 72, Paragon,IN 46166 

ACCU-TUNER. Purchased one 
year ago, hardly used. Twenty 
page memory, foot and hammer 
switches. Best reasonable offer 
on my answering machine. 
(413)732-1494. 

APPRAISAL SOFIWAREauto- 
matically calculates and prints 
out professional piano apprais- 
als in minutes! Takes the drudg- 
ery out, puts the profit in. En- 
dorsed by leading professionals. 
Call (206)548-8120 for more in- 
formation, or send $30 for com- 
plete IBM-compatible program 
(specify disk size). Steve Brady, 
419 NE43rd, Seatttle,WA 98105. 

PINBLOCKS-BRIDGES, 
BASS/TREBLE. We can dupli- 
cate the old large complex 
pinblock with attached wide 
stretcher. Send in old part for 
custom replacement. EDWIN 
C. TREFZ, 202 E. SOUTH AVE- 
NUE, NORWOOD,PA 19074. 
(215)532-7768. 

SIGHT-O-TUNER SERVICE: 
Repairs, calibration & modifica- 
tions. Fast,reliable service. Rich- 
ard J. Weinberger, 18818 
Grandview Dr., Sun City 
West,AZ 85375. (602)584-4116 

88 PIANO KEYS REBUSHED 
fronts and centers with extra 
qualityfelt,$45.00. Returnfreight 
paid with prepaid orders. 
Tommy L. Wilson, 1418 Ewe11 
Avenue, Dyersburg,Tenn. 
38024. (901)285-4046. 

WOULD LIKE TO TRADE new 
studio pianos for older grands 
needing restorations such as 
Steinways, Baldwins or Mason 
& Hamlins. Call Jim Brady col- 
lect at (317)2594307 daytime or 
(317)849-1469 evenings or write 
2725E.56thSt.,Indpls.,IN46220. 
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MAPLE KEY BUSHING 
CAULS for twocaul method 
featured in August ‘88 ]ournal. 
Precision made, color coded & 
waxed, in quantities of 45,90, or 
180, 25 cents ea. Available for 
key pin sizes .087”, .125”, .131”, 
.133”, .137”, .146”, & .X3”. Join 
your colleagues who have found 
the way to painless and profit- 
able key rebushing. Call or write 
Bill Spurlock, 3574 Cantelow 
Rd., Vacaville,CA 95688. 
(707M48-4792. 

“COMPONENT BEARING 
GAUGES give readings in de- 
grees (string angle) and thou- 
sandths of an inch (dimension). 
Available at supply houses. Box 
3247, Ashland, OR 97520.” 

RESTORATION OF CARVED 
WORK, turnings, inlays, and 
marquetry, including repair of 
existing work and reproduction 
of missing pieces. Edwin Teale, 
19125 S.W.Kinnaman Rd., 
Aloha,OR 97007, (503)642-X287. 

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

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

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

SOYOUWANTTOBEACON- 
CERT TECHNICIAN, by Nor- 
man Neblett. This informative 
lecture, professionally recorded 
and edited in May 1988, is now 
available on cassette. $10 post- 
paid. Rick Baldassin, 2684 W. 
220 North, Provo,UT 84601. 

THE RANDY POTTER 
SCHOOL OF PIANO TECH- 
NOLOGY--a complete home 
study course for beginning and 
intermediate students in piano 
tuning, repairing, regulating, 
voicing and business practices. 
Top instructors and materials. 
Call or write for information: 
RANDY POTTER, R-IT; 61592 
ORION DRIVE; BEND,OR 
97702; (503)382-5411. See our ad 
on page 28. 

A CAREER in Band Instrument 
Repair or piano Tuning and 
Repair can be yours! Enroll in 
Western Iowa Tech Community 
College’s programs and develop 
skills from tuning to rebuilding 
pianos, or overhauling and re- 
pairing brass and woodwind 
instruments. Speciallydesigned 
facilities include individual work 
stations and up-to-date equip- 
ment. In-state tuition is $296.00 
per term; out-of-state tuition is 
$592.00 per term. Most students 
qualify for in-state tuition by the 
second quarter. Employers: 
contact our placement office 
about availability of graduates. 
For more information, contact 
Admissions Office, PO Box 265, 
Sioux City,IA 51102 or call 
(7121274-6400 collect. 

NILES BRYANTOFFERSTWO 
HOME STUDY COURSES: 
Electronic Organ Servicing: 
Newly revised. Covers all makes 
and models-digital, analog, LCl’s 
synthesizers, etc. Piano Tech- 
nology: Tuning, regulating, re- 
pairing. Our 87th year! Free 
booklet: Write or call NILES 
BRYANT SCHOOL, Dept. G, 
Box 20153, Sacramento,CA 
95820-(916)454-4748(24 hrs.) 

RESCALING SERVICE: Cus- 
tomized tunings for Sanderson 
Accu-Tuner; custom rebuilding 
and remanufacturing. Sound- 
boards, pinblocks, etc. Ed Buck, 
171 Lincoln Street, Lowell,MA 
01852, (508)458-8688. 

DON’T LEAVE HOME without 
your bottle of Pearson’s Super 
Glue ($3.25) or your tungsten 
carbide sanding file ($7.00). 
Rapidly becoming an essential 
part of every technician’s bag- 
of-tricks (Postage extra). Steve 
Pearson Piano Service,831 Ben- 
nettAve.,LongBeach,CA90804. 
(213)433-7873 

WENOL-W. German metal 
polish contains jeweler’s rouge, 
no ammonia, cleans, polishes, 
protects. Mentioned at FTG 
convention. Great for capstans, 
balancerailpins,bottomofstuds. 
Price break in case lots. Case 
equalstwenty3.9oz.tubes. Also 
in 39.0 oz. cans. Write for prices 
and order from VANCE PIANO 
SERVICE,1881 W. MarionAve., 
Punta Gorda,FL 33950. 

HARPSICHORDANDFORTE 
-PIANO PARTS and kits, origi- 
nal factory materials from the 
finest early keyboard suppliers 
in the world. AlsoTroubleshoot- 
ingandassistancetofellowRTI”s 
on harpsichord problems. Au- 
thorized Zuckermann Agent. 
Lowest Factory Direct Prices-buy 
from the source. Catalogs, price 
lists free. Yves A. Feder RIT, 
Harpsichord Workshops, 2 
North Chestnut Hill, 
KiIIingworth,CTO6417(203)663- 
1811. 

AFFORDABLE FILLED MEM- 
ORY for SANDERSON ACCU- 
TUNERS. Revised MIDI format 
reduces installation time, lowers 
cost. Over 240 charts to choose 
from. All are AURAL QUALlTY 
complete 88 note tunings, with 
pitch raise compensation and 
detailed index. Less than $1.00 
per chart! Write for free bro- 
chure to: THEPERFEm PITCH, 
275 EAST 1165 NORTH, 
OREM,UT 84057. 

“LET’S TUNE UP” $20.00 per 
copy. Last few hardbacks will 
soon be gone. No immediate 
plans for another printing. Pa- 
perbacks still available at $17.50. 
Makechecks payable to John W. 
Travis, 8012 Carroll Avenue, 
Takoma, MD 20912. 

HAIR RAISING POWER, fiery 
brilliance, and velvety warmth. 
The new Isaac “Solo” hammers. 
Premium hammers for premium 
pianos. Exclusively from: Steve 
Pearson Piano Service, 831 Ben- 
nettAve.,LongBeach,CA90804. 
(213)433-7873. 

CASES FOR ACCU-TUNER 
AND TOOLS starting as low as 
$80.00. Will accommodatesight- 
O-Tuner. AUTHORIZED DIS 
TRIBUTOR FOR SANDERSON 
ACCU-TUNER. Bob Conrad 
8164444344, 6405 Wyandotte, 
KCMO 64113. 

VICTOR A. BENVENUTO 
VIDEO TAPES. PIANO TUN- 
ING AURAL/ELECTRONIC 
. ..$175. The most accurate ap- 
proach in fine tuning. KEY 
MAKlNG...$124.75. GRAND 
REBUILDING (2tapes)...$225.75. 
Preparation, pinblock replace- 
ment, damper installation, 
restringing. GRAND REGU- 
LATlNG...$175.75. SOUND- 
BOARD REPLACEMENT 
. ..$94.75. Ship old board-new 
board comes to you ready for 
installation. Please specify VHS 
or Beta. All prices include 
shipping. THE PIANO 
SHOPPE, INC. 6825 GER- 
MANTOWN AVE., PHILA- 
DELPHIA, PA 19119. (215) 438- 
7038. 

JOHN TRAVIS PUBLICA- 
TIONS going out business. A 
Guide To Restringing for sale by 
thebookorby thedozen. Paper- 
back each $16.50 postpaid, hard- 
backeach$21 SO post paid. Order 
now. No COD. Make check or 
money order payable to: JOHN 
W. TRAVIS, 8012 Carroll Ave., 
Takoma Park, MD 20912 

PLATING-PIANO HARD- 
WARE. Stripping, buffing, and 
NICKEL plating, with hinges up 
to 60” lengths $X25-$225/set, 
depending on quantity of parts 
included. Enclose packing list 
indicating numberof screws with 
description and quantity of 
items. REFERENCES AVAIL- 
ABLE COD delivery in 2-3 
weeks. A.R.O.M. throughout the 
U.S.A.! We will serve you with 
quality & reliability. CRAF- 
TECH ELECTROPLATING, 
#46REndicottSt.,Norwood,MA 
02062, (617)769-0071 days, 
(617)469-9143 eves. 

HAMMER BORING JIG: Fast, 
Accurate, easy to use, more than 
600 in use. Requires drill press 
and drill press vise. Complete 
with instructions$69.00. PIANO 
HAMMERS by Nu-Tone 
(Knight), A. ISAAC, IMA- 
DEGAWA. Action parts by 
Tokiwa with cloth bushings, 
genuine buckskin and maple 
shanks.TrytheNEW NU-TONE 
HAMMERSon mahoganymold- 
ings; excellent! Wally Brooks - 
BROOKS, LTD., 376 Shore 
Road, Old Lyme, CI’O6371, (203) 
4340287. 
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NEW SOUNDBOARDSMADE 
FORYOU. Ship old board. New 
board comes to you ready for 
installation. Send for instruction 
on: Victor Video Tape, $94.75 
Victor A. Benvenuto, 6825 Ger- 
mantown Avenue, PhiIadel- 
phia, PA 19119. (215)438-7038. 

Wanted 

FULL-TIME TECHNICIAN 
WANTED: to work with suc- 
cessful RTT. Will do rebuilding 
and refinishing in complete re- 
building facility as well as tun- 
ing in homes, schools, churches, 
colleges, and universities. 
Hourly or salaried wage nego- 
tiable. One week paid vacation. 
Van provided. Appointments 
made for you. No record keep- 
ing required. Possibility of man- 
agement of rebuilding shop, de- 
pending upon experience. Con- 
tact Greg Shafferat (319)394-3090 
or 394-9101. 

WANTED!! DEAD OR ALIVE 
“Steinway Uprights.” Call col- 
lect, Ben Knauer (818)343-7744. 

PIANO TECHNICIAN 
WANTED: Steinway and 
Yamaha dealership in Detroit 
area seeking piano technician for 
full-time position to help care for 
floor stock. Salary negotiable. 
Benefits. Send resume to Tim 
Hoy, President, Hammell Mu- 
sic, Inc., 15630 Middlebelt Road, 
Livonia,MI 48154. 

WANTED: STEINWAY AND 
MASON HAMLIN GRANDPI- 
ANOS, prefer original condition 
but will consider others. Call 
(415)676-3355 or write: Piano 
Finders, P.O. Box 23951, Pleas- 
ant HiIl,CA 94523. 

LEARNPIANOTUNINGAND 
REPAIRinoneoftheSoutheast’s 
leading cities: Charlotte, North 
Carolina. Central Piedmont 
Community College is now in its 
tenth year of offering a full one 
year diploma course covering 
aural tuning, regulating, repair- 
ing, and rebuilding of grand and 
upright pianos. Well-equipped 
facilities and an instructor with 
twenty-five years experience 
makes it possible for students to 
prepare for a truly rewarding 
career.NextclassbeginsSeptem- 
ber 5,1989. For further informa- 
tion contact Arthur M. Williams, 
Program Director, Piano Tun- 
ing and Repair, Central Pied- 
mont Community College,P.O. 
Box35009,Charlotte,N.C.28235. 
(704j342-6618 

NEW TECHNICIAN RE- 
QUESTS TO WORK FOR 
SOMEONE. Has learned from 
the best. Hard worker, experi- 
enced in tuning repair, regulat- 
ing, voicing, and basic business 
practices. Contact James Keller, 
24 Tracy St., Rochester,NY 
14607. (7161473-0236. 

WANTED: Back Journal issues- 
1970 to 1984. Peter Poole, 
(7121258-3447. 

GREAT OPPORTUNITY FOR 
SELF-MOTIVATED PERSON 
TO LEARN PROFESSIONAL 
REMANUFACTURING OFPI- 
ANOS. Having expanded and 
moved into our new factory and 
distributioncenter,wenowneed 
to train more people to become 
craftsmen capable of meeting our 
high standardsof workmanship. 
Send resume to Webb Phillips, 
1836 Stout Drive, U16, 
Ivyland,PA 18974. 

WANTED Still looking for Stein- 
way player grand in fancy case 
(prefer unrestored). Will also 
consider Mason & Hamlin, 
Knabe or Chickering. Reward 
for successful leads. Kavouras, 
2740 Lighthouse Ct., 
Lynwbod,IL 60411 (312)474- 
8787.. 

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

PIANO TECHNICIAN 
WANTED: RTT preferred, mini- 
mum 2dyears experiencein tun- 
ing, repair and rebuilding. Full- 
time permanent position with 
good salary and benefits. Call: 
Evan Tublitz, Syracuse Artist 
Pianos, Ltd. (315)446-5660. 

FAZER Pianos 
European Tradition, Quality And Styling 

. ..At Asian Prices! 
Faze? is the only piano on the market today that offers the 

best in price, quality and performance. Consider: Langer 
80 Action . ..replaceable cabinets - 

yes, even the sides - Roslau strings, 
solid copper wound by Fazer, and 

polyester finishes from Italy. If you sell 
pianos, write or call today for literature 

and information. 
Langer 80 Action 

Coast Wholesale Music - Division of Kaman Music Corporation 
1215 W. Walnut St., Compton, CA 90224 

In U.S. 800-262-7873 - In CA 800-262-7826 
Contact Mr. Bill Lanzendorf 

Since 1897 *Pronounced “Faht-zer” 

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

UPTO$1000.OOFindel/sFeewill 
be paid for successful purchase 
of a Mason and Hamlin Ex- 
Player. I have mechanism to 
install. Pls. call collect (317)259- 
4307 or evenings (317)849-1469. 
Jim Brady 4609 Cranbrook Dr., 
Indpls.,IN 46250. 

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

WANTED: PIAN,O TUNER/ 
TECHNICIAN, full or part time 
work in quality rebuilding shop. 
Superb work and experience a 
must! Call: Piano Finders, 
(415)676-3355, P.O. Box 23951, 
Pleasant HilI,CA 94523. 

WANTED: EXPERT TUNER/ 
TECHNICIAN to service pianos 
in historic Concord, MA area. 
Prefer tuning school graduate 
with high tuning test scores who 
is an RTT. Rebuilding skills 
desirable. Send resume and sal- 
ary requirements to Bob Cas- 
sidy, P.O. Box 582, W. Acton,MA 
01720. 

COLEMAN-DEFEBAUGH 
Video Cassettes 

0 Aural % Visual Tuning $79.50 
Pitch raising. tempemmenfseliing, beat 
counfing, Sanderson Accu-lher, etc. 

0 Grand Action Rebuilding $79.50 
Hammen. shanks & fIonges, wippens, hey 
bushing, backchech.s, etc. 

0 Uprigbt Regulation 
TmvbIeshmling, m/&kg, etc. 

$85.00 

0 Beginning Piano Tuning 
l Grand Action Regulation fEs 
0 Voicing $79:50 
0 Ekplorrng the Accu-Tuner $55.00 
VHS or Beta (213) 735-4595 

Superior Instruction Tapes 
2152 W. Washingttm BI. 
Los Angeles. CA SO018 
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OUR QUEST FOR EXCELLENCE 
SHALL NEVER &GE. 

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

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

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

The Master Builder 

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



Its mother was a baby grand. 
Its father was a computer. 

Introducing the Yamaha Disklavier’” Piano. 
A whole new kind of instrument. 

With the heart and soul of an acoustic piano, 
and the brain of a computer. 

The result is something you have to see to believe. 

YAMAHA PIANOS 
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