


RENATA WATCH BATTERIES ARE QUALITY "SWISS DMADE:' FRESHNESS DATED, AND TRUSTED BY 

THE BEST NAMES IN THE WATCH INDUSTRY - SEVERAL HUNDRED MILLION TIMES A YEAR. 

RENATA'S "New" Watch 
and Battery Analyzer 

THE RENATA Watch and Battery Analyzer is the smart 
and simple way to test analog quartz watches for 
mechanical defects and test for watch battery voltage. 

Watch Analyzer: The BWT94 'Watch Analyze1-'' feature 
allows you to find out w~h reasonable certainty and before 
actual~ opening up an analog quartz watch, tf the watch 
requires a battery change or a watch repair: 
Watch Battery Tester: The BWT94 has two battery testing 
positions, Silver 1.55 Volt and Lithium 3.0Volt The Silver position 
ts valid for testing both high and low dratn Stiver Oxide, Mercury 
and Alkaline button cells.The Lithium position ts valid for both 
"CR" and' BR" Ltlhium 3.0Vo~ battet)' systems. 
The RENATA watch and battery analyzer is based upon lhe 
latest technology and is powered by a consumer 1-eplaceable 
CR2430 Lithium battery.This compact tester will automatical~ 
shut itself off after 2 minutes. Made in Switze1-land. Unit dimen­
sions: 4'' Diameter x 1.75'' Tall 
Stock#BWl9'1 

List Price $55.''' On Sale 3;49.95 

RENATA PRO-PACK 
WATCH BATTERY ASSORTMENT 

Restock your watch batteries FAST and 

SAVE money' Order RENATA'S specially 

priced assortment of "200" popular batter­

ies for only $79.95 and receive RENATA's 

watch battery size selector, plastic tweezer, 

and new cross reference guide FREE. 

Buy now and also receive a FREE 

Victorinox Swiss quality pocket knife 

with a special watch 

case opening blade. 

Pro Pack 
$79.95 

\ 
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Type# Quantity Type# Quantity 

315 ' 5 373' .5 
317' . 5 377' 30 
319. 5 379' 15 
321. 5 384' .5 
341. 5 394' .5 
362' 15 395 ' 20 
364' 40 396' .5 
370' 5 397' 15 
371 ' . 5 399' .5 

-- . Fax: 1-800-548-9304 
*Esslinger & Co. U.S. Watts: 1-800-328-0205 

1165 Medallion Drive • St. Paul, MN 55120 Local/Metro Area: 612-452-7180 Local Fax: 612-452-4298 
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IN MEMORIAL 

HENRY 8. FRIED 
January 8, 1907 - March 11, 1996 

Henry B. Fried died in his sleep on March 11, 1996 at his home in Larchmont, 
New York at the age of 89. Henry Fried leaves his wife Tina, daughter Caryl and 
her husband Joseph, a brother Max, a sister Ettie Ritterman, four grandchildren, 
and five great-grandchildren. His son Robert died 22 years ago. 

Memorials, if desired, may be made to the Henry B. Fried Memorial Schol­
arship Fund in care of A WI-ELM Trust. 

A family history as told by Henry B. Fried appears on page 18. 



1722 Madison Avenue 
Toledo, Ohio 43624 

The Wm. S. McCaw Company 
WHOLESALE JEWELRY 

Since 1913 

"Fossi I Crystals" 

PYRAMID STYLE 

18mm THRU 32mm AVAILABLE 
12 PIECE ASSORTMENT 

$ 8.95ea 
$ 59.95 

''ROLEX CRYSTALS'' 

SAPPHIRE STYLES #192 - 206C - 246C - 286C - 295C 
AS LOW AS $29.95ea 

PLASTIC STYLES ALL OF THE POPULAR NUMBERS 
AS LOW AS $6.00 ea 

Tel 419/243-3720 
Fax 419/243-0321 

ROMAN # - MG CRYSTALS 

GOLD# BLACK TRIM or BLACK# GOLD TRIM 
1 Bmm THRU 32mm AVAILABLE $6.95 ea 
15 PIECE ASSORTMENT $59.95 

ALL CRYSTALS LISTED ARE GENERIC 

CALL 1-800-472-0200 or 1-800-537-0343~ 

~ Wholesale Watch Ma!erials • Ti>als and Findings • Jewelry • BoJ<ES 
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QUESTION 
I am sending along some pictures 

of a watch that came to me for ser­
vice. I polished the outside of the case 
to reveal the actual color of metal. It 
appears to be silver, as does the in­
side case. The dial is void of any name 
and blank. The case back was en­
graved with the name VACHERON, 
which we all recognize. Is this a watch 
correctly identified, and valuable? 
Your help in this matter is much ap­
preciated. 

Ken Lingenfelder, 
Santa Maria, California 

ANSWER 
I have examined your photos and 

I am familiar with this type of watch 
and somewhat familiar with its his­
tory. This was an older model of the 
firm, Constantin, later to be called 
Vacheron. The watch was probably 
made by Jacques Barthelemy 
(Vacheron) of Geneva who was born 
in 1787, died in 1865, and was active 
until 1844. The basic movement ap­
pears to have been supplied by the 
Fontainemelon ebauche factory. 

The watch appears to be a demi­
hunter, silver with cylinder escape­
ment. The view under the dial shows 
that important parts are missing. While 
the item is moderately rare, it has no 
real value unless it is complete. Still 
then, if you are thinking of an expen­
sive restoration, in my opinion it does 
not warrant that expense. 

Henry B. Fried 
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QUESTIONS 

& ANSWERS 
By Henry B. Fried, CMW, CMC, 
FAWI, FBHI, *FNAWCC 

Figure 1. Inside case back showing 
numbers 52042, also movement and 
badly damaged hairspring. 

Figure 2. Backside of case opened show­
ing inside of cover, also outside of inner 
back case with various engravings: Cyl­
inder, 8 Rubis, Vacheron, Geneve. 

Figure 3. Backside of watch case 
opened showing tip, center, and in 
oval the letters "HHH." 

Figure 4. Inside case showing bezel 
opened. 

Figure 5. Watch now revealed; dial 
removed. Note missing hour wheel 
and minute wheel. Note stop works 
missing on mainspring barrel. 

Figure 6. Picture of watch showing 
outside case. 



Now available ! The most comprehensive catalog 

for the Professional Watchmaker. 

.Jlttrel 

A full 112 pages of parts, tools a equipment specifically for 
today's horologist. Borel's new H96 catalog, request yours today. 

Catalog ref. H96 

.ll••rel 

Horological Products 

~ u 
•II' ' II ' 

Suppliers of Quality Products to Watchmakers and Jewelers Since 1920 

Jules Borel & Co. 
1110 Grand Boulevard 

Kansas City, MO 64106-2348 

Order Desk 800-776-6858 

Order FAX 800-776-6862 

Local 816-421-6110 

Jules Borel & Co. Order Desk 800-776-6858 
1110 Grand Boulevard Order FAX 800-776-6862 
Kansas City, MO 64106-2348 Local 816-421-6110 

.Jltn·el 
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HUCK 
By J.M. Huckabee, CMC, FBHI 

Gut Weight Line 

Q I would like to re­
• place the weight 

line on an antique clock. 
Where can "gut line," a 
material similar to the 
original line, be obtained? 

A. The material you 
described has dis-

appeared from most cata­
logs. I'm not currently 
aware of a source. 

Let's discuss some 
substitutes. Most suppliers 
offer a metallic cable and 
some form of woven ma­
terial. Linen cord is also 
difficult to obtain; at one­
time a substitute for gut. 

My employment at 
IBM is filled with memo­
ries of metallic cables on 
their top-of-the-line Mod 
35 Master Time Control. If 
one of those cables ever got 
slack, you had a memo­
rable mess on your hands! 

So, I'm not really fond of 
metallic cables. 

I frequently see Nylon 
Monofilament fishing line 
used. This material is elas­
tic and as it stretches it 
weakens, crazes, and is 
subject to breaking. I don't 
like the thought of a heavy 
weight falling and damag­
ing a clock case. 

Twisted Nylon fishing 
line is often used. It is also 
somewhat elastic, and 
weights on a single line 
will spin, unwinding the 
twist which reduces 
strength. There is an "iron­
ing effect" of the weight 
pulleys that moves the 
twist along the line causing 
thick and thin areas. 

Still another choice is 
a woven salt-water fishing 
line made of Dacron. This 
material is very strong for 
its size and has less nega­
tive qualities than many 
other materials. Cord sizes 

HERMLE - KIENINGER - URGOS 
MOVEMENTS FROM 

1bluttrr\.uorth ~locks, Jhte. 
• largest distributor of Hermie movements 

• distributor of Kieninger movements and parts 
• exclusive distributor of Urgos movements 

• over 100 models in stock--largest selection in the U.S. 

TOLL-FREE (800) 258-5418 
1715 Pearlview Ct. • Muscatine, IA 52761 

Factory-fresh Most models bronze brushed 
Same day shipping, 2-year warranty 

Call for free price list 
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for Grandfather clocks 
have test strength of one 
hundred pounds or more. 

If you cannot find a gut 
line, some other substitute 
will be necessary, but be­
ware of potential problems 
from a twisted material, or 
one that is elastic. Also be 
advised that metal cable is 
not easy to handle. 

Winding Keys 

Q How do you deter­
• mine key size to fit 

a clock? Is a key gauge 
recommended? 

I'm sure a key-size A. gauge is a conve­
nient item in every shop. 
However, I've never 
owned one. Most catalogs 
have conversion tables of 
size to metric measure­
ment, or keys listed by size 
and dimension. I've never 
really thought money is 
well spent on some of the 
specialized gauges that are 
available. We have wire 
gauges, key, pivot, main­
spring, bushing, crystal, 
drill, and many other 
gauges. I personally prefer 
a good dial caliper and a 
nice micrometer, which 
will do most of these mea­
surements quickly. For ex­
ample, on wire, drills, and 

pivots a dial caliper is the 
fastest tool available. 

Use care in selection of 
key socket size. Most any 
clock, well cared for, will 
have a hundred-year life 
expectancy. What a shame 
it is to find one with the 
winding arbor torn up for 
the need of a proper key. 

Use special care when 
selecting a key for winding 
a barreled mainspring. The 
wings of the key should 
never be larger than neces­
sary for the spring size. A 
larger key augments 
greater stress on the gear 
train as the spring reaches 
full-wind. This is ex­
tremely important with 
small French Carriage 
clocks with a platform es­
capement. These little 
clocks wind so easily, and 
the gearing is delicate. 

Double-end keys are a 
problem. Often we cannot 
locate a key with the dual­
end sizes correct. In some 
cases an end may be trans­
ferred from another key, 
but this problem has no 
apparent solution. ~ 

If you have any 
questions, please write: 

"Ask Huck" 
do Horological Times 
701 Enterprise Drive 

Harrison, Ohio 45030 



CYNTHIA COLVIN 
Cell Feed Orientator 

Eveready Manufacturing Plant 
Bennington, VT. 

Cynthia Colvin's "battle 
station" is on the Packaging 
Assembly Line. Here she 
maintains a careful and 
constant vigil to assure that 
Eveready®watch batteries 
are properly positioned as 

Cynthia Colvin was drawn 
to Eveready Battery Com­
pany by prospects of "a 
better-paying job:' That 
was 13 years ago. Since 
that time she has had 
opportunity to become pro-

they move along the line. 
Keeping batteries on the 
right track prevents mis­
packing and down time and, 
consequently, assures a 
better value to customers. 
Cynthia's shift recently 

. EVEREAD'® 
© 1990 Eveready Battery Company, Inc. 

ficient at many jobs within 
the company. She has 
been in her current 
position for the past 
three years. Lengthy 
Eveready careers run in 
Cynthia's family. 

Both her grandmother and 
her aunt retired from the 
company. Cynthia's spare 
time interests include 
quilting with the Quiet 
Valley Quilting Club. 

EVEREADY® WATCH BATTERIES 
Exceptional quality and dependability, 
the result of a sophisffcatad 

manufaclllrlng process, a high degree 
ottechnlcal expertise and people 

dedicated to making the difference. 



Like most people, I'm always 
looking for a way to make an easy 
dollar, easier that is than making 
a living fixing watches and clocks, 
Then one day it happened. A tele­
vision show promised to make me 
filthy rich without using any of my 
own money. This was perfect, as 
I didn't have any of my own 
money to use. 

Of course, in order to find out 
how this is done, I would have to 
send in a certified check for 
which in turn I would receive a 
book containing ideas which 
would change my life. There was 
no time to waste. I immediately 
rushed to the bank to get the cer­
tified check. On the way out of 
the bank, the president passed by 
and I said, "Save a lot of space for 
me in the vault because I'm go­
ing to have plenty of money to 
put in my account!" For some 
reason I don't think he believed 
me as he laughed and twirled his 
finger in a circular motion around 
his ear. 

I waited with bated breath for 
several weeks. Repair jobs were 
set aside as I couldn't concentrate 
on any work. The only thing I 
could think about was how to 
spend all the money I was going 
to make. 

The day finally arrived. When 
the postman brought the book I 
could hardly wait to tear off the 
wrapping and start reading. There 
was no doubt that everything the 
book said made sense. This was to 
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ROCK 

QUARRY 

By Fred S. Burckhardt 

be the beginning of my new life. No 
more worrying whether or not all the 
repairs were ready on time. No more 
irate customers. No more pinching 
pennies to make ends meet. No 
more being "Mr. Nice Guy" to those 
who rubbed me the wrong way. 
From now on it would be nothing but 
wine, women and song! 

There was only one small ob­
stacle in the way. This was the 
part about using other people's 
money. According to the book, 
getting other people's money to 
use was no problem. Bankers were 
always happy to lend money on 
such a deal. Friends and relatives 
would gladly supply all the money 
you needed. It sounded good to 
me so I decided to go see the 
friendly loan officer at the bank, 
Harvey Frattlemeyer. Harvey was 
born with a smile on his face. They 
say he was even smiling when his 
house burned down even though 
it wasn't supposed to happen un­
til the following week. 

After being shown into 
Harvey's office, I sat down and got 
all my papers and the speech I 
copied directly from the book. 
When Harvey came in, I started to 
do everything as outlined in the 
book. After a few minutes Harvey 
said, "You ordered the book 
didn't you?" After I acknowledged 
he was right, I continued with my 
speech. Harvey cut me off and told 
me to forget it. He said that he 
had heard the speech so often, he 
had it memorized. "Try your rela-

tives and friends," he said while 
showing me out of the office. 

Not being discouraged, I 
started to call my relatives and 
both friends. I met with nothing 
but unkind words like "Drop 
dead," "You've got to be kid­
ding," or "You're sick," and a few 
others not worth repeating. This 
was harder than trying to repivot 
a French clock wheel. I hate to 
admit it but my dreams were 
quickly fading. I got the same 
feeling you get when you slip 
across the coil on a quartz watch. 

When I returned to work, the 
boss told me to get busy and for­
get about the get-rich-quick 
scheme. There's no need to tell 
you how I felt. I've felt better go­
ing down to the IRS for an audit. 

A few days later, a customer 
came in and started to tell me how 
hard he works and wishes he could 
find something that would make 
him rich. I unloaded the book on 
him and even made a profit. My 
mind was made up, no more falling 
for schemes like that. From now on, 
watches and clocks would be it. 

Everything was going along 
well until one day I was walking 
past a book store and there in the 
front window was a new book 
called One Thousand and One 
Ways to Become Wealthy. I'm not 
going to tell you whether or not 
I bought the book but how does a 
snowcone dealership in Labrador 
sound? ~ 



Zantech's Quartz Clean and Plasticlean aerosols have 
revolutionized the movement cleaning process by safely 
dissolving dry oils and other contaminents without 
disassembly of the gear train. Now take the next step in 
movement cleaning with our compressor system. The 
unique dual trigger action of the spray gun is capable of 
spraying dry filtered air as well as the cleaning solutions. 
No more need for expensive disposable air cans. 
The compressor Is foot-switch activated and quiet 
enough for a retail environment. The cost of cleaning 
one movement with the compressor system averages 
only 10 cents per movement!! Discover the Quartz 
Clean compressor system and reduce cleaning time to 
seconds_ 

Kits Include: 
Dual-Action Spray Gun 

Quartz Clean Solvent - QC-32 
Plasticlean Solvent - QC-PL 17 

2 oz. Jar with cover 
3 / 4 oz. Jar with cover 
Movement Grippers 

Airbrush Holder 
Compressor Air-Hose 
In-Line Moisture Filter 

1 /4" Female Pipe Thread Fitting 
Quartz Clean Airbrush Compressor Kits 

QC-150C (Compressor NOT included) ••••••••••••••••••••• $175.95 
QC-650C ................................................... $389.95 

(Quiet Compressor & AC fool Switch Included) 

I ·WATCH -C.AS_E'VActiy~~;sysr~MJ 
Vacuuming watch cases has been the preferred cleaning method of 
watch factories throughout the world for many years. Zantech's 
case and dial vacuum system offers the same vacuuming capability 
at a price that any watchmaker can afford. The soft bristles of the 
vacuum brush loosen and vacuum dust and debris without 
scratching; especially suited for cleaning black dials. 
The compressor is quiet and compact for use in a retail environment. 
Handy foot switch provides instant vacuuming power. Vacuuming is 
the preferred cleaning method for watch cases and dials. 

I CM-V1000 ........ ... $399.00 I 
(Call for information about multiple station systems) 
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Ludwig Strasser, Ein Uhrenfachman 
aus Glashiitte, by Hans-Jochen Kummer. 
Hard cover, 12 x 8 1/2", 196 pages, 188 
photos. Published by Callwey, Miinchen 
(Munich), Germany, 1994. German text. 

Many books have been written 
about famous watchmakers. Daniels' Art 
of Breguet, Symonds' Tompion, His Life 
and Work, or Riefler-Prazionspendeluhren 
to name only a few. Callwey has now 
printed a biography of another well­
known German watchmaker in preci­
sion timekeeping, Ludwig Strasser.1bis 
book gives a better understanding about 
an excellent watchmaker, inventor, and 
teacher who was perhaps, not the best 
businessman. 

Hans Kummer, the author, is a board 
member of ''The Friends of Old Time­
pieces," the German equivalent of the 
American N.A.W.C.C. Mr. Kummer 
has lectured extensively, written many 
articles, and has been a good friend of 
the American watch and clockmaker 
groups visiting Germany, by arranging 
many meetings with Germany's leading 
horologists and collectors. In this book, 
Mr. Kummer has done a commendable 
narration of an important maker and 
teacher in his country's past horological 
history. 

The subject of this book, Ludwig 
Strasser, was born December 15, 1853. 
He ended his formal education at 13. He 
was then apprenticed to Sebastien Geist, 
famous watchmaker and a pioneer in 
electrical horology and clockmaking. 
One of the people that took notice of 
young Strasser was the very highly re­
spected Moritz Grossmann who saw the 
hunger for knowledge in the young ap­
prentice and recognized his ability to 
absorb the higher mathematics at an 
early age. 
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BOOK 

REVIEW 
By Gerhard M. Hutter* 

Grossmann, who was known for 
helping aspiring watchmakers, invited 
them to his factory for further study. He 
thus extended that invitation to young 
Strasser. 

Joining Grossmann after complet­
ing his apprenticeship in 1871, Strasser 
learned the higher theory of watchmak­
ing from the famed master. He remained 
with Grossmann at Glashiitte for the 
next two years and then moved to nearby 
Leipzig for a very short stay at the tower 
clock factory of B. Zacheria. 

After returning to Glashiitte, at the 
urging of Grossmann, Strasser opened 
his own mechanical workshop under the 
name, "Strasser & Rhode" with an old 
friend and fellow watchmaker, Gustave 
Rhode.1bis was a very productive part­
nership which embraced a very large 
field of products, ranging from precision 
pendulum clocks to mechanical measur­
ing instruments. His famous invention 
of the "Strasser Escapement" won him 
a gold medal at the Paris World's fair in 
1900. 

The company prospered and gained 
worldwide recognition with many more 
inventions which resulted in the expan­
sion to thirty workmen. The production 
included chronoscopes which read 
l/lOOOth of a second and were weight­
driven short-time measuring instru­
ments, and the tierce counters which are 
timing devices especially useful to ob­
servatories and give the seconds inter­
val not only visually but also audibly. 
Little is known regarding his taxi meters 
and timers for cars, although many safe 
and vault time locks have survived. His 
devices that time the coincidence-sys­
tem-clocks were very popular with the 
railroads. He sold his version of these 
to many countries. However, his largest 

production consisted of weight-driven 
pendulum clocks including wall-hang­
ing to floor-standing models that con­
tained various movement and pendulum 
types. 

Many helped with the development 
of precision timekeeping in Germany 
but George von Neumayer, William 
Foerster, and Carl Marfels stood in the 
forefront. Because Germany had no 
ship's chronometer production to speak 
of, Strasser was approached to aid in the 
development of these instruments. He 
established an ebauche workshop and 
gave many refinishers a new challenge 
as did Prell, Jensen, Helwig, and 
Gerstenberger. 

The nickel-steel balance by 
Guillaume was first imported from Swit­
zerland and only years later manufac­
tured in Germany. The company of A. 
Lange & Sons was closely involved with 
the development of the new alloy but 
yet it required many frustrating years to 
achieve the high accuracy of imported 
chronometers. 

Strasser's association with the DUS 
(German Watchmaking School) started 
in 1877 as a board member and part­
time teacher. His advancement to full­
time status occurred in 1883. He reached 
his next appointment when the found­
ing director, Lindemann, died in 1885. 
He succeeded him. In 1902 he gained 
the title of Professor. 1bis famous school 
produced many who achieved fame. To 
name a few: Hugo Muller, Richard 
Glaser, Lauritz Jensen, Gustave 
Gerstenberger, and Alfred Helwig. 

The final forty pages of this book 
are those written by Herbert Dittrich and 
deal with the history of Strasser's and 
Glashiitter astronomical clocks. This 
section deals with the more technical 



details, geared to the repairer and re­
storer of astronomical clocks. There are 
detailed photographs which supply an 
insight into the production of the famed 
Glashtitte regulators. Four representative 
models are shown together with dimen­
sions and tables for every wheel and pin­
ion used during the period of 1878-1958. 

In this latter section are drawings 
and tables which show both Graham and 
Strasser escapements together with con­
version tables originally published by 
Strasser. These indicate methods of cal­
culating missing wheels, pinions, and es­
capements. The six full pages supply 
every detail for the construction and 
functions of Strasser's escapements, 
which brought him the Paris Gold 
Medal. 

The construction of the Strasser 
movement reveals the thoughts of a 
watchmaker and the differences in de­
sign, in comparison with those of an 
engineer named Sigmund Riefler. A 
completely detailed description of com­
pensating pendulums follows with 
drawings and photographs which make 
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it easier to comprehend. A segment 
about wall and floor cases used in the 
Glashtitte models and other movement 
types complete this section. 

Reading this book brings back very 
fond memories of my own four-year ap­
prenticeship. Also as part of this educa­
tional package, was a nine-week stay 
every year at the watchmaking school 
in Karlstein. This time however, was 
well spent since the emphasis was to­
ward the theory of watchmaking under 
the watchful eye of director Ludwig 
Lehotsky. 

My second full-time position was 
in Vienna with the privilege of working 
under another pioneer of precision elec­
tronic timekeeping, Emil Schauer. It was 
this specialized training which made it 
possible to finish some of my following 
assignments in Norway and Denmark. 
It was a challenge to fulfill the war 
department's need for a missile-count­
down clock when none were available. 
Later, to see it working on national TV 
repaid our efforts. Another assignment 
was to aid with the installation of a very 

Drives All Quartz Watches 
by Magnetic Energy, 

Which Can Be Controlled 
in Speed and Intensity 

• Re-animation of the 
movements 

• Time Setting 
• Tests hand setting 
• Tests concentric running 

of the gear train 
• Improved lubrication 

In Addition 
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at the JCK Las Vegas 
Show May 31 - June 4 

large time system at the Oslo Airport, 
built by Telephonebau & Normalzeit in 
Germany. 

Returning to the subject of this re­
view, this book is about a person who 
learned from the best and then spread 
his accumulated knowledge through 
sharing and teaching in a professional 
school. Now look around you, isn't there 
another person we all know so well and 
take for granted? A person always lead­
ing us on to better understanding and 
no matter if it's a mechanical clock or a 
quartz watch. Mr. Henry Fried, "Mr. 
Watchmaker," has always tried to help 
and to guide us for a better understand­
ing and knowledge of horology. He is a 
treasure amongst us and has a memory 
which knows no bounds. (Editor's 
Note: Mr. Hutter wrote this before 
Henry Fried's death. We believe it ap­
propriate to leave it as written.) 

*Gerhard Hutter was the first Dana 
Blackwell Clock Award Winner of the 
N.A.W.C.C. ~ 

• Tests the battery Witschi Electronics U.S.A., Ltd. 
• Can set locked trains into motion again 
• Enables repair of most permanently sealed 

watches 
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SOLDERING, BRAZING, 

AND WELDING 

By Marshall F. Richmond, CMW 

In order to do a better 
job and turn out high 
quality work, a good 

understanding of 
soldering, brazing and 
welding is necessary 

and can be the 
difference between 
success and failure. 
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In doing jewelry crafting and repair, 
the bonding of metals with heat plays a 
very big part. In order to be able to do a 
better job and turn out high-quality 
work, a good understanding of solder­
ing, brazing, and welding is necessary 
and can be the difference between suc­
cess and failure. My source of knowl­
edge comes from experiment, experi­
ence, reading, exchanging ideas with 
others, observing, and listening. This 
article is a follow-up of the last two on 
fluxing, shielding, annealing and pick­
ling so an explanation of soldering, braz­
ing, and welding is the starting point. 

Soldering is a term used when a 
metal with a lower melting point than 
the metals to which it is being bonded 
are joined together with the use of heat. 
The metal with the lower melting point 
is called "solder." There are two gen­
eral terms used with solder: they are soft 
solder and hard solder. Brazing is a term 
used in hard soldering when using brass 
as the solder for metals, such as ferrous 
metals, with a higher melting tempera­
ture than brass. Welding is the term used 
when fusing, with heat, one metal into 
another with equal or a slightly lower 
melting point. This usually requires heat­
ing the metals white hot. 

Soft soldering is usually done us­
ing a lead base solder that melts at a low 
temperature somewhere between 250° 
and 450° Fahrenheit. There are many 
formulas for soft solder because lead is 
alloyed with other metals to give it 
greater strength and a higher or lower 
melting point as the use demands. Soft 
solder can be applied with a soldering 
iron, torch, electric soldering machine, 
or a carbon arc. In soft soldering, the 
metal to be soldered should be heated. 
This heat will melt the solder. My first 
experience with soft solder was using 
what was called a soldering iron, which 
was actually a copper piece with a pyra­
mid-shaped point mounted on a steel rod 
with a wooden handle. It was heated 
with a gasoline blow torch. The point 
was "tinned" which is a term used for 
flowing solder on the four sides of the 
point. Copper is such a good conductor 
of heat that when exposed to a hot flame 
or bed of coals, it quickly absorbs 

enough heat that it can then transfer the 
heat to the article being soldered. Thus 
when solder is added at just the right 
time, it will melt and flow following the 
heat wherever the iron is moved. With 
practice, neat solder joints can be made 
this way, however the strength is not 
nearly as good as it is with hard solder­
ing, brazing or welding. 

With progress came the electric sol­
dering iron which used the same prin­
ciple, except with electric current the 
heat is continuous and uniform. After 
the electric iron the soldering gun came 
along. It used a small tip and was in the 
shape of a pistol for easy handling. With 
the coming of the electric watches and 
the miniature circuits using solder joints, 
a small battery-operated electric solder­
ing pencil was developed. Since soft 
solder makes good electrical connec­
tions many electrical circuits have sol­
dered connections using soft solder. 

In soldering electrical connections 
never use an acid-based flux, instead use 
a resin-based paste flux or resin core 
solder. Acid flux on electrical connec­
tions will let the solder flow, but since 
most are copper connections, in time, 
something happens and current will not 
pass this connection. This is a really dif­
ficult problem to find, so if you can pre­
vent it you will not have to fix it. 

When applying soft solder with a 
torch, heat the metal and apply the sol­
der to it. Then by moving the torch heat 
you can pull the solder to where you 
want it because it will follow the heat. 
Many inexpensive charms are die cast 
of a metal with a low melting point. 
When customers want the jump rings 
attaching charms soldered, do not use a 
torch because the charm can melt. At­
tachingjump rings can be done with care 
using a soldering gun and soft solder. 
Years ago the tin smiths fastened many 
things made of tin with soft solder. 
Joints needing to be water-tight could 
be sealed by soldering. Jewelry items 
made of pewter are lead and tin and 
should never be repaired with a torch. 
Repairs can be made by using a solder­
ing iron or gun which lessens the dan­
ger of damaging the piece. A good soft 
solder for repairing jewelry is "Tix" sol-



der which, along with other solders, is 
available from most jewelers suppliers. 
Acid core, resin core, and plain solder 
can also be found at most any hardware 
store or hardware section of depart­
ment stores, as well as automotive 
parts suppliers. 

Hard soldering requires much more 
heat than soft soldering because the 
metals being soldered usually need to 
be heated red hot. Hard soldering can 
be done with an electric soldering ma­
chine or a torch. Hard solders are avail­
able in silver, karat gold, and platinum. 
Silver solder is available in 114-ounce 
troy(S dwt) sheets, or wire usually about 
20-gauge in diameter. It comes in four 
different melting temperatures, extra 
soft, soft, medium, and hard. I have 
found the extra soft or easy flow works 
better for repairs than the harder, higher 
melting temperature solders. Gold sol­
der is available in plumb gold in colors 
of yellow, white, pink, or green in 10 
karat and 14 karat. White gold plumb is 
also available in 20 karat. Repair gold 
solders are available in low karat white 

and yellow, 10 karat white or yellow, 
14 karat, white or yellow, and 18 karat 
white or yellow. Usually higher karat 
solders are harder and melt at a higher 
temperature than lower karat solders. 
Eighteen karat hard solders are often 
referred to as welding solder. Gold sol­
der in 10 karat, 14 karat, and 18 karat, 
yellow and white is available in a hypo­
syringe in paste form containing one dwt 
of solder. It can also be obtained with 
flux and with two sizes of tips. This 
works well for small solder joints such 
as fine chains. Platinum solders are also 
available in one-dwt sheets in nine dif­
ferent hardnesses with melting tem­
peratures ranging from 1,832° to 
3,224° Fahrenheit. 

To do extensive hard soldering, 
which is a must when doing jewelry 
crafting and repair, an adequate torch or 
torches are needed. The "Little Torch" 
has, in recent years, become so popular 
that it is now considered the standard 
torch for doing jewelry work. It comes 
with five tips which will cover most 
needs encountered in doing jewelry 
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work. I rarely use anything but the #3 
tip, but #4 and #5 will deliver more heat. 
This torch will operate on acetylene and 
oxygen. It will also work with propane 
or natural gas, although these will not 
supply as much heat as acetylene. When 
doing hard soldering on larger and 
heavier rings or other jewelry pieces, a 
larger torch is probably better. Using the 
little torch with the larger tips (#4 or#S) 
gives such a concentrated hot heat that 
it is easy to melt the metal you are try­
ing to solder. The old reliable "Hoke" 
torch was considered for many years to 
be the standard jeweler's torch and 
comes with three sizes of tips. I have 
both torches on my bench and keep the 
"Hoke" torch lit, burning on a small pro­
pane flame, and use it as a pilot light for 
the "Little Torch." My "Hoke" torch 
burns propane and oxygen and the 
"Little Torch," acetylene and oxygen. 
There is another torch comparable to the 
"Hoke." It is also available to bum ei­
ther acetylene, or propane or natural gas 
but these torches must be ordered to ei­
ther burn acetylene or to bum propane 
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or natural gas. The "Little Torch" will 
bum any of the three with oxygen. 

The May 1995 issue of Horologi­
cal Times carried an article from this 
series on the "Ten Main Steps to Sol­
dering" so this article will not give a step 
by step instruction for soldering. The ten 
main steps were the important steps to 
soldering but due to the variation of the 
objects to be soldered some of these 
steps are not necessary while other ob­
jects may require some treatment not 
mentioned. I will try to devote the re­
maining part of this article to different 
metals, what solders to use, how to ap­
ply heat, how to flux, how to make the 
solder flow where you want it. Also, I 
will point out some of the troublesome 
problems that require caution. 

Starting with metals, there are usu­
ally two general terms that will cover 
most metals encountered in jewelry 
work and they are "Ferrous" and "Non­
ferrous" metals. Ferrous metals are met­
als that are alloys of iron such as steel or 
stainless steel. Nonferrous metals are 
metals that contain no iron such as cop­
per, nickel, brass, aluminum, gold, plati­
num, or alloys such as karat gold. Brass 
is also an alloy of copper and zinc. 

Karat gold is an alloy of gold with 
other metals to produce such properties 
as hardness, toughness, or color. Pure 
gold is 24 karat so 12 karat would be 
half gold and half alloy. Ten-karat gold 
is 10 parts gold and 14 parts alloy, while 
14-karat gold is 14 parts gold and 10 
parts alloy. 

Silver alloys are sterling silver: 925 
parts silver and 75 parts copper. Coin 
silver has more alloy to obtain hardness 
and is about the same silver content as 
Mexican silver. German Silver, 
Silverode, nickel-silver, and Silveroid 
are names used to indicate the color of 
the alloy which is an alloy of nickel and 
copper and actually contains no silver. 
These nonferrous metals can be hard 
soldered with most any of the hard sol­
ders except platinum solder. This is be­
cause its melting point is higher than 
some of the nonferrous alloys. By flux­
ing with soft-solder flux, soft solder will 
flow on most metals either ferrous or 
nonferrous. Silver and gold solders will 
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flow on any of the mentioned nonfer­
rous metals using battems, flouron, or 
even borax flux. 

To hard solder ferrous metals such 
as iron, steel or stainless steel, a special 
flux is needed. In the past, I have rec­
ommended "Aircosil" but it has become 
hard to get from jewelry suppliers. Now 
I can recommend "K wik Flux" as I have 
found it easier to get from my suppliers. 
"K wik Flux" will allow hard solder to 
flow on ferrous metals, even stainless 
steel, and it will also allow the nonfer­
rous metals to be soldered to ferrous 
metals or vice versa. For experiments 
and practice I have found that copper, 
brass, and nickel, or nickel alloys are an 
inexpensive substitute for gold and sil­
ver solder. It is inexpensive, so by using 
these metals and silver solder, I can prac­
tice and experiment before using certain 
methods on fine jewelry. Strange as it 
might seem, even though silver solder 
is a white metal, when it is flowed on 
brass and finished by filing or polishing 
the solder joint is not visible. The solder 
seems to have turned the same color as 
the metal being soldered. This applies 
to white metals such as nickel silver or 
silver and they are white metals. I can­
not answer why this happens but I have 
observed it many times. 

As the metals and solders compat­
ibility have been fairly well covered, the 
next thing to be discussed should be the 
application of heat and general reactions 
of solder and metals when the heat is 
applied. Temperature listings for solders 
sometimes give the melt and flow tem­
peratures of the solders. Such listings 
will give the flow many degrees higher 
than the melt temperatures, which ex­
plains why when the heat is applied the 
solder first forms a small ball at the melt 
temperature. As more heat is applied, 
and the metal being soldered gets to the 
flow temperature, the solder flows. At 
this point it is time to get off of it be­
cause a higher temperature can cause the 
solder to boil which can leave a weak­
ened pitted joint. The heat should always 
be applied on the metal and not directly 
on the solder if possible because as the 
solder follows heat after it flows, it can 
be drawn away by moving the heat to 

where you want it within limitations. 
There no doubt is enough material on 
the subject of soldering to fill a large 
book but the best way to learn is use the 
basics that have been explained here and 
experiment. The inexpensive way is 
to use silver solder for hard soldering 
and to use copper or brass for prac­
tice material. 

Brazing is actually hard soldering, 
only brass is used for the solder and it is 
used on ferrous metals which have a 
much higher melting point than does 
brass. Brazing is done in much the same 
manner as any hard soldering, except in 
heavier brazing in which brass rod is 
used, the rod is melted on the end which 
is placed on the ferrous metal. Powdered 
borax can be used as flux in the powder 
form. For brazing small articles such as 
stainless steel watch cases, solder can 
be applied using "Aircosil" or "Kwik 
Flux." 

Welding, as pertaining to jewelry 
work, is actually hard soldering using a 
high-temperature melt and flow solder 
which flows at almost the melting tem­
perature of the metal being welded. This 
can be an advantage when repairing any 
point of extreme wear because it can 
build up the repair point with a metal 
harder than easy (low temperature) sol­
der. It will wear longer. It can also be 
good when used in manufacturing such 
as putting heads in rings. This is because, 
later when hard soldering is needed, it 
can be done close to the original solder 
joints without causing them to become 
unsoldered. 

The next article will be a discussion 
of miscellaneous repairs that are often 
referred to as nuisance repairs. Although 
they are often an interruption in daily 
routine they can be profitable because 
they are often necessary repairs the cus­
tomers cannot do themselves and are 
willing to pay for. ~ 
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"From the Workshop" is a new 
feature in Horological Times. Read­
ers are invited to send in one or more 
of their favorite methods of solving a 
problem in the workshop. 

A WI has not tested any of the 
methods published. They are pub­
lishedfor the reader's information and 
experimentation. 

Send your suggestions to: "From 
the Workshop," Horological Times, 701 
Enterprise Drive, Harrison, OH 45030. 

J.B. Green, Huntsville, AL, wrote 
to his Atmos clock course instructor 
about the success he had in replacing 
a defective bellows on a Model 519, 
or any other model where the drum 
and drum cover are soldered. Mr. Green 
made the repair in the following way. 

Step 1. Make a clamp as detailed 
in Figure 1. 

Step. 2. Assemble the clamp with 
the nuts and washers on the wood side. 
(See Figure 2.) 

Step 3. Make a small index mark 
on the drum and drum cover at the 
twelve o'clock position. Place the 
drum in the clamp with the drum cover 
studs in the drilled holes and leave 1/4" 
clearance on each bolt on the wood side. 

Step 4. Place the clamped drum, 
soldered side down, on a small cold 
eye of a kitchen stove. 

Step 5. Tum on the eye and watch 
carefully and remove immediately 
when the drum and drum cover sepa­
rate. This prevents the lacquer on the 
drum from becoming discolored. 
Note: Should the drum become dis­
colored in this step, the lacquer can 
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be removed with a water-based am­
monia clock cleaning solution, then 
relacquered after reassembly. 

Step 6. Unscrew the nuts evenly 
to release the spring pressure and sepa­
rate the drum cover, spring, and old 
bellows from the drum. 

Step 7. Remove the remaining 
solder from the inside of the drum and 
drum cover with a knife and file. The 
drum cover should now fit into the 
drum with little effort. 

Step 8. Mark, and drill eight holes 
with a #44 drill, 45° apart around the 
open edge of the drum, 3/16" down from 
the top. Countersink these holes to fit a 
2-56 flathead brass screw. (See Figure 3.) 

Step 9. Align the index marks on 
the drum and drum cover. Mark, and 
drill eight holes with a #44 drill, 45° 
apart around the top outer edge of the 
drum cover to match the holes in the 
drum. (See Figure 4.) Countersink 
these holes to fit a 2-56 flathead screw. 

Step 10. Cut eight pieces of brass 
3/8" x 3/4" x .050". (See Figure 5.) 

Step 11. Bend each piece, in a vise, at 
90° at the pencil mark. (See Figure 6.) 

Step 12. Center the scribe mark, 
on a bracket, under a hole near the in­
dex mark on the drum cover. Press the 
bracket firmly against the inside outer 
edge. (See Figure 7. ) Scribe a circle 
on the bracket through the drum cover. 
Center punch the circle. Drill a hole 
with a #50 drill, and tap the hole in 
the bracket 2-56. Number this bracket 
and the hole in the drum cover. Num­
ber, scribe, drill, and tap the other 
seven brackets. 

Step 13. Install all the numbered 
brackets on the drum cover. Don't "fi­
nal tighten" the screws at this time but 

seat them firmly. 
Step 14. Place the drum cover into 

the drum at the index marks and at the 
correct depth. Rotate the drum cover 
about 1/16" to offset and prevent a 
conflict with the drum cover screws. 
Scribe the brackets in the area shown 
through the drum holes (see Figure 5). 
Remove all the brackets, and drill and 
tap the brackets 2-56 for the drum 
screws. 

Step 15. Re-install the numbered 
brackets in the drum cover, but not 
tight. Place the drum cover into the 
drum and align the drum cover bracket 
holes with the right drum holes. In­
stall the drum screws and seat them, 
but not tight. Loosen the drum cover 
screws a slight amount and adjust or 
rotate the drum cover, if necessary, 
until all screws are seated. Tighten the 
drum cover screws and remove the 
drum screws. 

Step 16. Remove the drum cover 
from the drum. Place the bellows, con­
vex side up, and the spring into the drum. 

Step 17. Reverse the four clamp 
bolts so the bolt heads are on the wood 
side and bolts are in the up position. 

Step 18. Place the drum cover on 
the spring, aligning the index marks. 
Lay the drum unit in the clamp. Align 
the drum unit and clamp bars. Com­
press the clamp bars and start all four 
nuts on the bolts. (See Figure 8.) 

Step 19. Rotate the drum to ap­
proximately align the index marks and 
screw holes in the drum and drum 
cover brackets. Take up any slack with 
the nuts on the bolts. 

Step 20. Place an ice cube into the 
center of the bellows. Take up the 
slack evenly with the four nuts. Ad-
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just and rotate the drum to align the 
screw holes and install all drum screws. 
When all drum screws are properly 
seated give them a final tightening. 

Step 21. Remove the nuts from the 
bolts and remove the drum unit from 
the clamp. 

Step 22. If the drum needs to be 
lacquered, clean the surface and 
relacquer. Put the backing plate in 
place and install the drum on the 
Atmos clock. 

Max Levine, Snoqualmie, WA, 
recommends the following method for 
dealing with an 18-size Elgin or simi­
lar watch movement having the bal­
ance and balance cock on top of the 
plate. 

Materialsffools Required 
It is always a problem to assemble 

the train wheels and top plate of these 
watches because the pallet arbor is 
between the plates. I have seen sev­
eral clamp devices to hold the pallet 
in position and have even made a 
couple myself. They haven't worked 
very well. 

Try rolling a small piece of 
Rodico into a thin worm about 2 mm 
in diameter and use this to position 
the pallet against the top plate, with 
the pivot of its arbor in the hole or 
jewel. Place wheels in the lower plate 
as usual and carefully put the top plate 
in place. The lower pivot can be 
shifted to get it in its bearing after the 
upper wheel pivots are in place and 
without danger of the pallet falling out 
of the top plate. 

Remove all Rodico from the pal­
let area and clean away any bits or 
smears using a fresh piece of Rodico. 
Place plate screws in the pillars and 
complete assembly. 'i' 

AWi 
EXECUTIVE 
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Deadline for applicants for the po­
sition of A WI Executive Secretary 
is May 31, 1996. 

As announced in the March 1996 
issue of Horological Times, AWI 
is seeking applicants for the posi­
tion of AWI Executive Secretary. 
The start date will be between 
August 15 and September 30, 
1996. 

Qualifications: Successful man­
agement experience; knowledge 
and understanding of Horology 
preferred; academic degree desir­
able; demonstrated "people 
skills;" ability to analyze, reason 
and solve problems; creative and 
innovative. Final candidates may 
be required to complete a battery 
of aptitude/personality evaluation 
instruments. Some stated qualifi­
cations may be substituted with 
approved combinations of educa­
tion and experience. 

Interested persons should request 
an application before May 31, 
1996 from the Personnel Commit­
tee, AWI Central, 701 Enterprise 
Drive, Harrison, Ohio 45030. 
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A FAMILY 
In 1987, I convinced Henry Fried actually, his name was Peace. Hang-

that because of his unique role in the ing onto his first name, he became 
history of our profession he should Shalom Fried. This had a bearing on 

HISTORY 
provide a record of from whence he the next generations and their practice 
came and how he achieved his legend- of watchmaking, because with the tak-
ary stature in the industry. He agreed, ing of a last name also went the lib-

TOLD 
on the condition that it not be used erty to practice all trades. Such free-

AS until he "was no longer here." dom was previously forbidden to 
Henry B. Fried's many accom- Jews. When Shalom's son Isaac, who 

plishments and the honors he enjoyed was born in 1827, came of age, Sha-

BY HENRY throughout his productive life have lorn apprenticed him to a watchmaker 
been chronicled many times. Please in an area that is now Poland. Then it 
refer to "The Life and Times of Henry was still part of the Austrian/Hungar-

8. FRIED 
B. Fried," by Harry Blair, NAWCC ian Empire-the Hapsburg Empire. 
Bulletin, October 1994. In this tribute Isaac also trained his son, Samuel 
I will endeavor to report the lesser (Henry's father), who was born in 
known facet of this giant of a man as 1868, to be a watchmaker. 
they were told to me in his own words. While things were more tolerant 

Milt Stevens than before, a great deal of latent 
prejudices remained. Henry's father 

Henry began his commentary by used to tell of the badgering that the 
suggesting that it would be best to Jews received from the natives of that 
learn how it all got started: who his area. Samuel related one lesser inci-
grandfather was, who his father was dent about the time he went across the 
and how they got into watchmaking? border to buy parts for himself and his 
Henry continued, "Let's say it started father. On his return through the Pol-
with Napoleon. No, he did not com- ish border they accused him of smug-
promise one of my female forebearers. gling. When he protested that he was 
When Napoleon conquered the Aus- a watchmaker, as young as he was, 
trian Empire back in the beginning they asked him to take apart and reas-
years of the last century, he did some semble a watch. When he did this eas-
good in so far as our family is con- ily, they relented and allowed him to 
cerned. He franchised the Jews living pass. Having heard about the land of 
in that empire if they would adopt a freedom, Samuel started to save 
last, or family, name." Henry's great- enough money to emigrate to the 
grandfather and others of that time, United States. 
and since time immemorial, who were Meanwhile, Isaac had died. 
of the Semitic races whether it be Ara- Samuel's mother then married a wid-
maic, Egyptian, Arabic or Ethiopian ower, Michael Wattle. At the time of 
did not have last names. Rather, the marriage Michael Wattle had a 
Henry's great-grandfather was Sha- daughter, Rachel who was just two 
lorn Ben which means the son of Ben. years younger than Samuel. Rachel 
Thus Isaac, Ben; Jacob, Ben; Isaiah, and Samuel developed a deep affec-
Ben; etc. meant the son of Ben. When tion for each other and later were des-
you went back with this system of tined to marry. They had one blood 
geniality, you had some individuality stepbrother in common, born to the 
rather than a nondescript John Smith, union of Hannah Fried and Michael 
John Smith Jr., or John Smith III. Wattle. 
When Shalom applied to the commis- After saving enough money for 
sioner for a last name, he was asked his passage, Samuel Fried landed in 
what Shalom meant. It meant Peace New York in 1886. While in New 
in Hebrew. The commissioner trans- York, he resided with relatives. He 
lated peace into German, the Austrian worked in a clothing factory, the first 
language of that time, and said your job open to him. He repaired watches 
last name from here on is Fried. So in his bedroom on the lower east side 
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of Manhattan at night. When he had 
saved enough money, he sent for 
Rachel. She worked as a janitor's as­
sistant in a public school. She also 
lived with relatives on the lower east 
side. Contemplating marriage, Rachel 
and Samuel saved up enough money 
to return to Poland so they could be 
with their parents for their wedding 
in 1891. They stayed in Poland until 
1895 when they returned permanently 
to the United States with their chil­
dren, Rose and Jack. 

Samuel fathered five more sons 
and another daughter. Henry Bernard 
(Henry B. Fried) was born at 42 
McKibben Street in the Williamsburg 
section of Brooklyn on January 8, 
1907. Henry was born in the back bed­
room of the ground floor apartment 
in a five-story wooden tenement. The 
building housed ten families. 
Samuel's watchmaking shop was the 
front street room and there were four 
more rooms, each connected by a door 
behind. There was was no running 
water. 

Samuel had gifted hands and a 
good mind. He spoke English very 
well. He also spoke German, Hebrew, 
Polish, Russian and Italian that he 
learned from his newly immigrated 
customers. He, like Rachel, was mu­
sically inclined. When still a young 
man, Samuel made his own violin. His 
older brother related that Samuel was 
mildly admonished by his stepfather 
for cutting the horse's tail to complete 
the bow. 

When electricity was brought up 
to, but not into, the building around 
the year 1912, Samuel completed the 
wiring into his shop and the apartment. 
He taught all of his sons watch and 
clock repairing up to the time of his 
death in 1920 at the age of 52. 
Samuel's death was a result of the re­
turning doughboys who brought back 
various diseases, one being typhus­
the disease of which Samuel died. At 
the time his father's death, Henry was 
away singing as a professional choir 
boy in one of the best Hebrew choirs 
in the city. They traveled from com­
munity to community to sing on week-

ends. Henry reported, "When I re­
turned that weekend I was an orphan. 
When I left, he was in very good 
health. He had just passed an insur­
ance examination only two weeks be­
fore." Rose, Samuel's daughter who 
preceded Samuel in death, died on 
Armistice Day two years before. Rose 
was one of the two-million fatalities 
of the Swine Flu epidemic. She was 
22 years old. Henry's older brothers, 
Louis and Saul, carried on the watch 
repair business that by then included 
some jewelry. 

Henry and his brothers had at­
tended Public School #43 on nearby 
Bowne Street. Henry had already 
skipped a couple of grades and was in 
the fifth term of high school in 
Brooklyn's Eastern District High 
School in the Williamsburg section 
when his father died. The 
Williamsburg section of Brooklyn is 
in the middle of the area in which the 
novel A Tree Grows in Brooklyn was 
centered. 

With seven remaining children, 
Henry's older brothers decided that he 
had enough schooling and should 
work to help support the family. The 
oldest child in the family was about 
22, the youngest, Ettie, was six or 
seven. The brothers found a job for 
Henry as a continuing watchmaking 
apprentice with Irving M. Looker at 
91113 Maiden Lane on the 13th floor 
of that building. There he ran errands 
to the material houses that were close 
by and often in the same building. He 
would run up and down the stairs. 
Henry said it was good for his legs. 
Henry also polished jewelry, cased 
watches, and sewed on the black cloth 
bands to women's watches. He also 
did some cleaning of watches and a 
couple of clocks. Henry reported, "It 
was terrific and I enjoyed it very 
much, and the boss was a wonderful 
person. He was very nice to me." 

One day Mr. Looker called Louis 
and Saul in and told them that their 
brother had a very good brain and 
should have a formal education. The 
brothers inquired whether Mr. Looker 
was going to fire Henry. He said no. 

Henry should continue to help the 
family and go to night school. The 
brothers questioned when Henry 
would study and do his school work. 
Mr. Looker replied, "Right here, and 
I will make sure he does it." Henry 
said, "He was terrific. He was like a 
father to me." 

It wasn't long before Henry dis­
covered the "681" shelf in the public 
library. He recalls that he was like a 
young boy being turned loose in a 
candy store. The "681" shelf, of 
course, contained all of the horological 
literature of the day. Henry said he 
read them all and practically commit­
ted them to memory. 

Henry proved to be a good stu­
dent at the Brooklyn Evening High 
School and he had a zeal for learning. 
Most of those attending were much 
older then him. Many were already 
professionals and tradesmen who 
wanted to qualify to pass promotion 
examination at their employment. 
Henry states, "It was wonderful be­
ing exposed to these kinds of bright, 
ambitious individuals." 

Mr. Looker had moved the busi­
ness uptown to 366 Fifth avenue in the 
McCreery building. He was a factory 
representative and he sold to people 
from all over the world. One day he 
was showing merchandise to buyers 
from South America. Having learned 
Spanish in night school, Henry was 
able to pick up their conversation in 
Spanish. They were going to purchase 
as much as Mr. Looker would sell 
them because they did not intend to 
pay for it. Henry, of course, was con­
cerned. He excused himself, and went 
down to a pay phone and called Mr. 
Looker. He related to Mr. Looker what 
he had heard. Mr. Looker was very 
calm and told Henry to return because 
he needed him to help these custom­
ers. When Henry returned, he contin­
ued to show them merchandise while 
Mr. Looker left and called the Jewel­
ers Vigilance Association. They were 
very much aware of the individuals 
and told Mr. Looker to sell them any­
thing they wanted. They would cover 
any of his losses. Later when those 
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individuals tried to leave the country, 
the police and agents of the Jewelers 
Vigilance Association apprehended 
them. Thus, Mr. Looker's kindness in 
helping Henry to go to school was in 
some way repaid by this incident. 

Eventually, Mr. Looker retired 
and moved to California. Henry took 
a job working for a department store 
in the accounts payable department. 
He took the job because of an attrac­
tive salary but he longed to return to 
the trade. Mr. Looker found a job for 
him down on Maiden Lane again. By 
this time Henry reports that he was a 
pretty good watchmaker, "no big 
tricks, but pretty good." In 1925, he 
accepted a position as head watch­
maker and head of the material depart­
ment of KK Importing Corporation at 
45 John Street, one block north of 
Maiden Lane. The owner was an Ital­
ian man by the name of Leopold 
Cutino. While working at KK Import­
ing, he was exposed to the finest 
craftsmen in New York and learned 
much from them. He sat between a 
husband-and-wife team. The wife 
taught him hairspring vibrating, and 
the husband taught him how to make 
bridges and other specialty parts. He 
sat between them because they used 
to fight like cats and dogs. 

Meanwhile, Henry's zeal for stud­
ies in night school continued. He be­
came involved with scholarships, the 
school newspaper, yearbook, chess 
team, and played trumpet in the school 
orchestra. Henry revealed that he still 
had the trumpet. He also ran track and 
cross country and won many awards 
for his track ability along with a num­
ber of his teammates. 

Henry's mother had a natural tal­
ent and love for music. She would at­
tend musical shows and then with the 
help of her great memory would come 
home and go through the entire show 
with the family. Henry relates that they 
almost felt like they had seen the show 
themselves when she finished. 

Brother Jack had a love and tal­
ent for bicycle racing and was at one 
time on the U.S. Olympic team. Jack 
inherited this love of bicycle racing 
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from his father, who before his death, 
participated in bicycle races. Jack ran 
a bicycle shop. He encouraged Henry 
to become involved in bicycle racing, 
which he did. Henry loved it, and be­
came Junior New York City Cham­
pion in 1922 and in 1923. 

Meanwhile, a high-school friend 
was training in track for the Olympics 
and asked Henry to help him train by 
running with him. At times, Henry was 
able to beat his friend during the train­
ing sessions. His friend encouraged 
him to forget bike racing and to con­
centrate on track. Henry related that 
he had a natural talent for running be­
cause as a youth anti-Semitism was 
prevalent in the area in which he lived. 
Often he had to run home from gangs 
of boys of another recent immigrant 
ethnic persuasion who wanted to beat 
him up. 

When high-school graduation 
neared Henry was offered scholarships 
for track and academics at Rice Insti­
tute, Georgetown, St. Bonaventure, and 
Syracuse University. He favored going 
to St. Bonaventure because his former 
high-school teammate was the coach. 
He realized the need to work so he 
opted to attend New York City College 
at night. 

While he continued to work for 
Mr. Cutino at the KK Importing Cor­
poration, Henry learned from special­
ists from all over the world who had 
brought their talents to the watch in­
dustry that was centered in New York 
City. While with KK Importing, Henry 
was exposed to all kinds of watches 
from Switzerland, and he soon became 
an expert on Swiss watch movements 
and material. With this background, 
he wrote and illustrated articles for 
Samuel and Louis Levin. They used 
them in their publication Horology. 
Henry recalls that the son, Louis 
Levin, was an excellent watchmaker, 
draftsman, and illustrator in his own 
right. He could produce excellent 
three-dimensional drawings. 

Henry met his wife, Tina, while 
both were still children. Tina's cousin 
introduced them. When they married 
in 1931, the timing was not good be-

cause of the Depression. Tina and 
Henry had two children, Robert and 
Caryl. President Roosevelt wanted to 
keep high-school children in school 
because he did not want them to com­
pete with adults for the few jobs that 
were available during that unfortunate 
time. He devised a plan to keep young 
people in school by establishing vo­
cational training in the schools. 
Through this program young people 
could learn almost any trade available. 

The New York City school system 
announced a competition for the po­
sition of watchmaking instructor. Over 
200 people applied, including Henry 
Fried. He was interested in this posi­
tion because of the uncertainty of the 
employment situation during the De­
pression. Working for the school sys­
tem offered the security that he needed 
for his young family. Henry Fried fin­
ished first in the competition and got 
the job. Max Schwartz, who many will 
remember from his days with the 
Bulova Watch Company, finished sec­
ond and was offered the position of 
substitute teacher. 

In 1937, Henry opened the class­
room for the New York Board of Edu­
cation. That's all he had, a class­
room-no desks, work benches, 
chairs, or tools. Times were still diffi­
cult and appropriations were slow in 
coming. He learned that in the base­
ment of the school, buried under a pile 
of coal, there were a number of draft­
ing tables. When he met with his 25 
students on the first day he told them 
to all wear old clothes, bring soap and 
a towel, and clean clothes to school 
the next day. He advised them that 
they were going to move the coal pile 
and rescue the drawing tables buried 
under it. 

The class was eager to get started 
so they all followed directions and 
came to school for a day of hard work. 
At the end of the day they had moved 
the coal pile, recovered 30 drafting 
tables, and returned the coal to its 
original position. When they all had 
showered and changed, their instruc­
tor took them to a local ice cream par­
lor. Henry reported that they actually 



had fun that day. The class spent the 
next several days scrubbing the 
tables with brown soap supplied by 
the custodian. 

Meanwhile, Henry went to his 
friends in industry and the material 
houses and begged for tools and sup­
plies. Most were very generous. Henry 
also brought in some of his own tools. 
The students were encouraged to pur­
chase their own tools when they could 
afford to do so. The drafting tables 
cleaned up nicely and had many draw­
ers in them. Students were able to lock 
their tools in the drawers of their desk. 

Many of the students were refu­
gees of all nationalities; many were 
very bright and talented. In 1940 or 
1941, twelve of the fifteen students 
taking the HIA Junior Watchmaker 
exam, passed it. The HIA Junior 
Watchmaker exam was the equivalent 
of AWI's Certified Watchmaker ex­
amination of today. The students did 
very well and the classes from the 
George Westinghouse turned out a 
number of graduates who became 
highly successful watchmakers in the 
United States watchmaking industry. 

The Board of Education required 
32 credit hours of education classes 
in order to qualify for a permanent 
teacher's license. Most of these cred­
its, Henry took at New York State 
University Industrial Teacher Training 
College. He recalls that he was al­
lowed to take the final 15 hours dur­
ing one summer, provided he got 
nothing lower then a "B" in each class. 
Henry proudly relates that he achieved 
an "A" in all of the classes. The rea­
son this was a special summer was that 
he took these final courses at Oswego 
College on Lake Ontario. The family 
spent a summer vacation at Lake 
Ontario while Henry attended classes 
every day. He recalls that he jogged 
to and from the classes daily; an exer­
cise he enjoyed immensely. 

Teaching provided the time for 
family vacations. Van Nostrand 
Reinhold Company asked Henry to 
write a textbook on watchmaking. 
This resulted in the Watch Repairer's 
Manual which Henry proudly credits 

for the family being able to take long 
and enjoyable vacations. The proceeds 
provided many other "extras" for the 
Fried family. We are all familiar with 
the many other books and articles 
Henry Fried has written since this first 
one. 

Teaching also allowed Henry time 
to continue doing specialty watch re­
pairing for customers. He also re­
paired cameras and helped resolve 
production problems both in the watch 
and camera industry. He specialized 
in making bridges, fashioning custom­
sized jewels and fitting them into be­
zel settings, vibrating hairsprings, and 
working on all kinds of complicated 
watches and devices. 

During the war he did defense 
work for Longines and other compa­
nies, devising ways that they could 
convert standard clocks and watches 
to meet the specific needs of the war 
effort. Eventually he was a regular 
consultant for such companies as The 
Self-Winding Clock Company, 
Longines, Waltham, Benrus, and the 
Swiss. 

Henry Fried was consulted by the 
Federal Trade Commission, Customs, 
and patent lawyers. He was frequently 
called upon to be an expert witness in 
various court cases involving the 
watch industry. Needless to say he was 
also a much sought after lecturer, tech­
nical expert, and instructor by 
horological associations around the 
world. The tours he lead throughout 
the world are legendary. 

Evidenced throughout Henry's 
taped commentary was his love for his 
family, the arts, sports, and his fellow 
man. He completed the commentary 
by noting that he took special pride in 
the respect his fellow craftsmen have 
paid him. Henry Fried concluded, "I 
owe them very much for the happy life 
they have given me." ~ 
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Figure I. Figure 2. 

TECHNICALLY WATCHES 
ANTIQUE WATCH RESTORATION, PART CXXV 

MAKING 0VERCOILS ON HAIRSPRINGS 

By Archie B. Perkins, CMW, FNAWCC, FBHI 
© 1996 (All rights reserved by the author) 

Different watch companies have their own particular 
design of overcoil or overcoils. In many cases, these designs 
are chosen to fit their particular watch designs. Although 
some of these overcoil shapes do not match any of the pat­
terns shown in the plates of patterns, they still fulfill the re­
quirements of the Phillips theory on overcoils and can be 
made isochronous. 

Some examples of overcoils used by some of the major 
watch companies follow. Figure 1 shows a style of overcoil 
that has been used by the Elgin Watch Company. This style 
of overcoil is sometimes referred to as a double-quadrant 
overcoil. This is because the two bends in the overcoil are 
the quarter part of a circle. This style of overcoil is some­
times used in watches when the center wheel is in a position 
that interferes with the overcoil. The straight part of the 
overcoil is placed so that it clears the edge of the center wheel. 

The Elgin overcoil is designed with a gradual rise bend 
to raise the overcoil. The rise starts 90° back of the point 
where the overcoil starts over the body of the hairspring. The 
angular distance between where the overcoil starts across the 
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body of the hairspring and the position of the regulator pins 
is 1800. The angular distance from the regulator pins to the 
stud is 40°. The angular distance from the regulator pins to 
the second curve in the overcoil is 25°. 

Figure 2 shows a Waltham overcoil. This is a circular 
type of overcoil similar to the Lossier overcoil. The rise in 
this overcoil is in the form of a knee bend. The knee bend 
starts about 5° before the overcoil starts over the body of the 
hairspring. This overcoil is made of two radii. The first ra­
dius forms the overcoil for the first 180°. The second radius 
forms the regulator sweep. The angular distance from the 180° 
mark to the regulator pins is 65° and the angular distance 
from the regulator pins to the stud is 45°. 

Figure 3 shows a Hamilton overcoil. This overcoil was 
used in their 950E, 992E, 998, and 999 models. The rise in 
this overcoil is a knee bend that starts about 30° before the 
overcoil starts over the body of the hairspring. It is 190° from 
the start of the overcoil to the regulator pins and 80° from the 
regulator pins to the stud. The stud is a collar button style of 
floating stud. 



Figure 3. 

Figure 4 shows three other Hamilton overcoils. These 
are all circular-type overcoils. View A shows the 992B 
overcoil. This overcoil has a knee bend rise which starts about 
45° back of the point where the overcoil starts across the hair­
spring. The height of the knee bend is .43 mm. The angular 
distance between where the overcoil starts and the regulator 
pins is approximately 196°, and the angular distance between 
the regulator pins and the hairspring stud is approximately 
54°. This overcoil is also used for models 950B, 998B, 999B, 
and 4992B. This hairspring has a counterpoised collet. 

Figure 4, View B shows the overcoil for 10-size Model 
923 Hamilton. The angular distance between the start of the 
overcoil and the regulator pins is 180°, and the angular dis­
tance between the regulator pins and the stud is 55°. This 
overcoil is raised with a gradual rise bend. 

Figure 4, View C shows the 2110-size Model 721 overcoil. 
The angular distance between the start of the overcoil and the 
regulator pins is approximately 134° and between the regula­
tor pins and the stud is approximately 70°. This overcoil is 
raised with a gradual rise bend. 

Figure 5 shows three additional Hamilton overcoils. 
These overcoils are of the double-quadrant style with very 
little radius to the bends at the ends of the straight part of the 
overcoil. View A shows the 6/0-size Model 987 A overcoil. 
The angular distance between where the overcoil starts across 
the spring and the second bend is 113° and from this point to 
the stud is 108°. The distance from the stud to the regulator 
pins is 70°. This overcoil is raised with a gradual rise bend. 

View B, Figure 5 shows the 14/0-size Model 980 overcoil. 
The angular distance between the start of the overcoil and 
the second bend is 120°, and between the second bend and 
the stud, the angular distance is 130°. The angular distance 
from the stud to the regulator pins is 80°. The overcoil has a 
gradual rise bend. 

B 

Figure 4. 

Figure 5. 
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View C, Figure 5 shows the 20/0-size 987 overcoil. The 
angular distance between the start of the overcoil and the 
second bend is 97° and between the second bend and the stud 
is 153°. The angular distance between the stud and the regu­
lator pins is 80°. This overcoil has a gradual rise bend. 

Two Styles of Overcoil Rise Bends 
Figure 6 is used to show the two styles of bends for 

overcoils. View A shows the gradual rise bend. The gradual 
rise bend starts 90° back of where the overcoil starts across 
the body of the hairspring. This bend is made with two twee­
zers. The gradual rise bend is usually used when there is very 
little space for an overcoil. 

View B, Figure 6 shows the knee bend rise. This bend is 
made within an area between where the overcoil starts across 
the hairspring and a point 45° back of this position. The knee 
bend is a double bend. The first bend raises the coil and the 
second bend levels the coil to the desired height. The knee 
bend rise is usually used when there is adequate to excess 
space for an overcoil. 

Making the Gradual Rise Bend 
Figure 7 shows how the gradual rise bend is made. View 

A shows the first bend being made to raise the overcoil. This 
is usually done with two tweezers. The outside coil is held at 
the proper place with tweezers "a" while tweezers "b" are 
leaned in the direction of the arrow to raise the coil. The coil 
is raised to the maximum height at "c" which is opposite the 
point where it is manipulated with the tweezers. 

Figure 10. 



View B, Figure 7 shows the second bend used in making 
a gradual rise bend for an overcoil. This bend is made oppo­
site the first bend which raised the coil and is used to level the 
end of the coil. To make this second bend, the coil is held 
with tweezers "a" while tweezers "b" are used to level the 
end of the coil. Tweezers "b" are swung in the direction of 
the arrow. 

Making the Knee Bend 
Figure 8 shows special Dumont hairspring overcoiling 

tweezers. These have been made in four sizes. These sizes 
are: 0, 1, 2, and 3. Size 0 is the smallest and 3 is the largest. 
These tweezers are used to form the knee bend when raising 
the overcoil. Following is a description of the tweezers. The 
upper jaw of the tweezers has been machined down to form a 
cylinder at the end of the jaw. A hole has been drilled length­
wise through the center of the cylinder. This hole holds a 
headed pin "a" that is held in place with set screw "b." The 
lower jaw has been machined so it has a concave shape to 
match the shape of the cylinder and pin of the upper jaw. The 
stop screw "c" is used to control the distance between the 
two jaws when they are pressed toward each other. The 
headed pin can be adjusted in or out of the hole for different 
thicknesses of hairspring material. Once the pin is adjusted 
for the spring thickness, set screw "b" is tightened to hold 
the pin stationary. 

Figure 9 shows how the tweezers are used to raise the 
overcoil. The balance and hairspring are suspended by the 
overcoiling tweezers, as shown, when the bend is made. It is 
advisable to first set the tweezers stop screw with a scrap 
piece of hairspring of the same size to avoid overbending the 
new hairspring. 

Figure 10 shows how the overcoiling tweezers are used 
to level the overcoil after it has been raised. This operation 

Figure 11. 
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the motor and heating element lift off and fit inside the 
drying chamber when not in use for compact storage. 
It's a quality built versatile dryer of large capacity. 
063045 .......................................................... $210.00 
063045T - With timer .................................... $245.00 

S. ri?~if ~~:;Inc. 
Wor!d1uda 2Ji:ilribulor:i fo J./01·0/ogi;Jf:J 

'~Ss3 I z_!<?-6-/ . 
3223 YANCEYVILLE ST., P.O.BOX 21208 

GREENSBORO, N.C.27420,USA 
PHONE:(910) 621-1936 

FAX:1-800-537-4513 
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completes the knee bend. For this operation, the tweezers 
are turned over so the round jaw is below the concave jaw as 
shown. 

Second Method of Making the Knee Bend 
Figure 11 shows a pair of tweezers that can be made by 

the watchmaker for making the knee bend in an overcoil. 
1bis tool can be made from an old pair of tweezers or it can 
be made from flat stock. View A shows the finished twee­
zers. The inside of the upper jaw has been rounded and the 
inside of the lower jaw has a rounded slot milled into the 
surface to match the rounded upper jaw. The lower jaw has 
four guide pins that are frictioned tightly into holes drilled 
through the lower jaw. These guide pins are located so they 
guide the upper jaw of the tweezers to keep it centered with 
the concave slot of the lower jaw. The guide pins are also 
spaced close enough so they hold the hairspring material up­
right while the raise is being made in the overcoil. Stop screw 
"a" determines the amount of rise given the overcoil. 

View B, Figure 11 shows the tweezers being used to raise 
the overcoil. View C, Figure 11 shows the second bend being 
made to level the overcoil. When this bend is made, the 
hairspring is turned over with the top side down. 

Third Method That Can Be Used to Make the Knee Bend 
Figure 12 shows a simple method that can be used to 

make the knee bend to raise the overcoil. 1bis method in­
volves the use of a pair of regular tweezers that have been 
changed slightly for this purpose. View A shows one method 
of changing the tweezers for making the knee bend. In this 
case, a step is ground on the inside of one jaw of the twee­
zers. 1bis step prevents the hairspring from sliding upward 
between the jaws of the tweezers when the points of the twee-

Figure 12. 
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zers are pressed into wood to raise the overcoil. The inset in 
View A shows the hairspring material held between the jaws 
of the tweezers. 

View B, Figure 12 shows another method of changing 
the tweezers for making the knee bend. In this case, instead 
of making a step in the jaw, the jaws are drilled so a round pin 
can be frictioned into one of the jaws of the tweezers. The 
hole in the other jaw will guide the pin and support the pin 
when the tweezers are used. The hairspring will be supported 
by the pin and help form the curve of the knee bend when the 
tweezers are used. The inset in View B shows the hairspring 
material between the jaws of the tweezers. 

View C, Figure 12 shows the tweezers being used to make 
the first bend to raise the overcoil. The points of the tweezers 
with the hairspring positioned between them are pressed into 
a block of soft wood to raise the overcoil. 

View D shows the second bend being made to level the 
overcoil. The hairspring is turned over with top side down 
when making the second bend to level the coil. Caution: 
Care must be used to avoid overdoing these operations to 
prevent the hairspring from being damaged. Much practice 
work should be done on damaged hairsprings to perfect the 
method. 

"Antique Watch Restoration" will continue next month.~ 
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Pacific Northwest is Home to 
Premiere Watch and Clock 
Technology Program 

North Seattle Community Col­
lege in Seattle, Washington, is 
home to one of the premiere Watch 
and Clock Technology programs 
in the United States. Watch and 
Clock Technology has been a part 
of Seattle since the late 1950s. 
This unique program found a per­
manent home when North Seattle 
Community College opened its 
doors in 1970. 

North's Watch and Clock 
Technology Program emphasizes 
hands-on lab work giving students 
an opportunity to learn by actually 
working on a variety of timepieces 
- from antique clocks and pocket 
watches to the latest in quartz 
technology. An elaborate video 
system allows each student to ob­
serve the intricate repair proce­
dures performed by Instructor 
Tony Knorr. 

In 1994, North's program be­
came affiliated with WOSTEP, the 
Watchmakers of Switzerland 
Training and Education Program. 
Currently there are twenty 
WOSTEP programs in the world. 
Nearly three thousand hours of 
Swiss watchmaking is taught dur­
ing the two-year program. 

The Watch and Clock Technol­
ogy Program at North has trained 
hundreds of students to go on to 
successful careers with major jew-

SCHOLASTICALLY 

SPEAKING 

elry chains, independent jewelers, 
or to open trade shops to service 
jewelers in their communities. The 
program is known around the 
world and consistently has a wait­
ing list of students wishing to 
enter. 

In the fall of 1995, North Se­
attle Community College held an 
industry open house to acquaint 
national and local retailers, manu­
facturers, and community leaders 
with the Watch and Clock Tech­
nology Program. Guests were 
greeted by North's president, Dr. 
Constance W. Rice and heard from 
long-time program supporter and 
industry leader, Herb Bridge. A 
Ben Bridge Scholarship Endow­
ment for Horology was recently 
established at the college by Herb 
and Shirley Bridge. 

The Watch and Clock Technol­
ogy Program at North Seattle 
Community College and its affili­
ation with WOSTEP II is "a win­
ning combination for students and 
the watch industry," said Charles 
Berthiaume, Vice President After 
Sales Service, Rolex Watch 
U.S.A., Inc. The program succeeds 
because of the commitment of its 
faculty and students and the out­
standing support it receives from 
industry leaders. 

Students interested in enroll­
ing in the Watch and Clock Tech­
nology Program should contact the 
registrar at (206) 527-3664. Those 

interested in hiring students or 
graduates of the program should 
contact Instructor Tony Knorr at 
(206) 526-0173. ~ 

Figure 1. Elaine Rolf, a graduate of 
North Seattle Community College's 
Watch and Clock Technology Pro­
gram, works in watch repair for Ben 
Bridge Jewelers in Seattle. 

Figure 2. Tony Knorr, Watch and 
Clock Technology Instructor at North 
Seattle Community College, explains 
the program curriculum to industry 
leaders, including Herb Bridge (front, 
center)from Ben Bridge Jewelers. 
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Introduction 
In the last part we completed the disassembly of 

the movement. In this part we will start the discussion 
of cleaning and servicing the movement. 

Cleaning and Servicing 

12. Clean and finish the bedplate. 

NOTE: The bedplate is completed first, so that the 
other components can then be installed for safety as 
each is completed. Another factor, depending on the 
paint used, is the time required for drying between 
coats. If long drying, work can be initiated on the next 
component. 

NOTE: Early music box movement bedplates were 
made of brass. The later ones are of cast iron. 

12.1. Clean the brass bedplate in either detergent and 
hot water, or safe solvent, to remove old dirt and oil. 

12.1.1. Polish with your normal brass polish. 

NOTE: Always rub the bed lengthwise when polishing. 

12.2. Wash or clean the cast iron as described above, 
then thoroughly dry. 

NOTE: The top surface of the cast iron bedplate was 
machine finished on a shaper. This type of tool leaves 
a finished surface which is a series of fine grooves 
close together. 

12.2.1. Use a wire brush on the bedplate to remove 
any loose or scaled paint. 

58'-......... 

27---

26 Spring Barrel 
58 Spring Arbor 

-79 

27 Spring Barrel Big Wheel 
79 Main Spring 

Figure JO.I. Spring barrel with cap removed. 



NOTE: Always brush in the direction of the shaper 
tool finish. 

12.2.2. Paint bedplate. 

NOTE: If old paint has been completely removed, use 
a primer for the first coat. 

NOTE: If the movement is in brass, use an antique or 
old gold color of paint. Either brush or spray can be 
used. 

A nickel-plated movement should have the bedplate 
painted silver. Both colors should have a minimum of 
two coats plus the primer if required. 

79-

NOTE: All the movement components except the bed­
plate, cylinder and the comb will be cleaned in ultra­
sonic baths. Exposed parts will then be polished with 
brass polish and rinsed. We will discuss cylinder and 
comb cleaning as we come to each specifically. 

13. Disassemble spring barrel. 

CAUTION: SPRING BARRELS ON MUSIC 
BOXES ARE SIMILAR TO GOING BARRELS IN 
CLOCKS. HOWEVER, IN MOST CASES THE 
SPRINGS ARE OF MUCH GREATER STRENGTH 
(COMPARABLE TO ENGLISH FUSEE SPRINGS). 
THESE SPRINGS REOUIRE GREAT CARE FOR 
SAFETY. DO NOT ATTEMPT TO REMOVE THIS 

79~ 

C- WINDING SPRING TO REMOVE RETAINER 
A- SET-UP TO WIND SPRING 

80 26 I I REVERSE PROCEDURE TO REPLACE 

-82 

B- RETAINER INSERTED OVER WOUND SPRING 

26 Spring Barrel 
79 Main Spring 
80 Barrel Clamp 

Figure 10.2. Setup to remove spring. 

D- SPRING UNWOUND I 
83 

81 H.E. Spring Anchor Pin 
82 Spring Winder 
83 Spring Retainer 
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87 

84 

84 Adaptor 86 Panhead Machine Screw 
85 Thumbscrew 87 Spring Winder Chuck 

Figure 10.3. Key drive adaptor converted lo large wind­
ing arbor. 

88 Cracks 

Figure 10.4. Original spring. 

SPRING WITHOUT AN ADEOUATE HEAVY­
DUTY SPRING WINDER. !SEE FIGURE 10.1.l 

NOTE: I use a Keystone KMW-1 winder. The model 
KMW-2 is heavier duty, but wasn't available when I 
purchased mine. 

The music box mainspring arbor would not fit the 
chuck of my winder. The largest arbor which came with 
the tool had too small of a diameter to safely engage 
the spring. I had to invent a substitute. 

A special arbor comes with the winder for use with 
the regular clock key. The outside diameter closely ap­
proximated the music box arbor diameter. I modified it 
by replacing the thumbscrew with a panhead screw. (See 
Figure 10.3.) The screw head was filed down to enter 
the inner coil hole. It acted as an arbor hook, and did 
the job well. (See Figure 10.2.) 

NOTE: The spring in our movement is 1.285" x .025" x 80". 

30 HOROLOGICAL TIMES 

13. I. Remove cap in your usual manner. 

NOTE: It can be pried off. However, I prefer to hold 
the barrel, cap down, in my hand with the arbor be­
tween my index and third finger. A sharp blow is struck 
on the arbor with a rawhide or plastic mallet. The cap 
usually pops right out . 

Before popping the cap, check for a location mark. 
If none, make a mark. This way you can be certain that 
the cap will pop back in positively when reassembling. 

13.2. Remove spring, if winder is available. (See 
Figure 10.2 for procedure with the Keystone winder.) 

CAUTION: SPRING REMOVAL IS HIGHLY REC­
OMMENDED. OTHERWISE. HOW WOULD YOU 
KNOW THE CONDITION OF THE SPRING AT 
THE OUTER HOLE END? 

NOTE: See Figure 10.4 for the condition of the spring 
removed from our movement. Besides the cracks and 
tears around the hole, the spring was barrel bound. 
These conditions were not visible while in the barrel. 
The spring was replaced. (See list of suppliers in an 
upcoming article in this series.) 

Oddly, in the books I have dealing with music boxes, 
none discuss spring removal. If you are not removing 
spring from barrel skip to 13.4. 

After spring removal, observe spring direction. If 
the barrel hook is not shaped to indicate direction, 
scratch an arrow in the barrel as an indication of the 
direction when reassembling. 

13.2.1. Set aside spring barrel and cap with parts 
to be cleaned. 

NOTE: If the cylinder is to be polished, the motor 
should also be polished. See Part 15 steps 20 - 20.3 in 
an upcoming article in this series for procedure. 

13.3. Inspect removed spring for cracks, tears and 
general condition, including barrel bound. 

NOTE: Barrel-bound springs can be stretched as you 
would with a clock spring. However, it is best to re­
place the spring. 

WARNING: IF YOU INTEND TO TRY 
STRETCHING THE SPRING, WEAR A FULL 
FACE PROTECTOR, HEAVY GLOVES.AND 
A PADDED JACKET. THERE IS ALWAYS 
THE POSSIBILITY OF A BREAK. THIS 
SPRING IS POWERFUL. 



13.3.l. If available, use an ultrasonic cleaning ma­
chine with a non-water-based ultrasonic cleaning solu­
tion for cleaning the spring. Proceed as you would with 
a clock barrel and spring. 

CAUTION: WATER-BASED SOLUTIONS 
SHOULD NEVER BE USED TO CLEAN MAIN­
SPRINGS. IT IS VERY DIFFICULT TO REMOVE 
THE RINSE WATER BEFORE IT HAS COR­
RODED THE STEEL. AND MAYBE OF MORE 
IMPORTANCE. THE SPRING MAY BECOME 
SEVERELY DAMAGED BY EXPOSURE TO WA­
TER (A PHENOMENON CALLED HYDROGEN 
EMBRITTLEMENT WHICH CAUSES PREMA­
TURE FATIGUING AND CRACKING OF SPRING 
METAL). 

NOTE: The above caution is taken from the Ultra­
sonic Horology Newsletter, November 1981. 

13.3.1.1. If ultrasonic is not available, use your nor­
mal cleaning procedure for cleaning clock barrels and 
springs. However, take cognizance of the above caution. 

13.3.2. Lube mainspring using a good clock main­
spring lubricant. 

NOTE: I use Keystone Mainspring Lubricant-Medium 
applied lightly over the whole spring. 

WARNING: WHEN PULLING THE SPRING 
APART TO LUBE, SEE WARNING 13.3. 

13.3.2.1. To lube mainspring, insert ten-penny nail 
or other 1/4" diameter tool (screwdriver, etc.) through 
the end hole of the spring. Clamp the tool in a strong 
well-anchored vise. 

13.3.2.2. Apply a small amount of the lubricant on 
a lint-free cloth, folded into a thin pad. 

13.3.2.3. Insert a screwdriver or similar round tool 
through the center of the spring as a handle for pulling 
the spring to unwind for lubrication. 

13.3.2.4. Work the pad along the spring as you pull 
to unwind. Add lube as required. Work the pad back 
and forth several times to assure complete coverage. 

NOTE: It may not be practical to force the lube pad 
into the last few inner coils. After removing the spring 
from the vise, pour a few drops of the lubricant into 
the inner coils. 

.. 81 ... Quantrex® Ultrasonic Cleaning Machine 
2 Quart with Timer and Heater 

The Quantrex System represents the most 
advanced technology in ultrasonic cleaning. 

L&R's exclusive double warranty covers the entire unit for defects in 
material and workmanship for 2-1/2 years, the housing for 5 years, and 
the tank-to-transducer bonding for 10 years. 

* Increased power for more cavitation. * Contemporary design & quiet operation. 

• 30 minute timer with hold feature. 
• Vinyl-clad metal and stainless-steel construction. 
• Stainless-steel cover included. 
• "On-off' heat switch. 
•Tank: 5-7/S"L x 5-3/S"W x 4"D 

CLQ90TH .... $249.00 

•Input: 0.5 Amps, 55 Watts, 103 Watts w/heat list price ... $419.00 

•Peak Output: 160 Watts, 43 KHz 

U~ TWIN CITY SUPPLY 
I
~. 6150 Wayzata Blvd., Minneapolis, MN 55416-1239 
@) (612) 545·2725 

' w ' N c 0 USA: 800-328-6009 FAX: 800-328-6001 

Special Expires 7/01/96 
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13.3.3. When barrel and cap are clean and the spring 
lubed, re-insert the spring into the barrel using the main­
spring winder. Double-check the direction, using the 
arbor. 

13.3.3.1. Insert arbor and seat the hook in the hole. 
Make certain that the spring is a snug fit around the 
arbor. 

13.3.3.2. Replace cap in line with the markings. 

NOTE: Some music box motors have a cardboard 
liner between the cap and the spring. If yours had one, 
re-insert it if in good condition. Otherwise make a re­
placement and insert that. 

NOTE: Skip to 13.4.9. 

13.4. Clean spring without removing from barrel. 

13.4.1. Remove cap per 13.1, mentioned previously. 

13.4.2. Remove arbor by rotating in reverse to 
winding. 

13.4.3. Inspect spring for cracks or breaks, particu­
larly around the hole which engages the arbor. 

WARNING: IF ANY CRACKS OR BREAKS 
ARE VISIBLE - THE SPRING MUST BE RE­
MOVED FOR REPAIR OR REPLACEMENT. IF 
YOU DON'T HAVE A PROPER SPRING 
WINDER, SEND THE MOVEMENT OUT TO A 
CLOCKMAKER WHO DOES. DO NOT TAKE 
A CHANCE TO REMOVE THE SPRING BY 
HAND. IT COULD PRACTICALLY EXPLODE .. 

13.4.4. Separate some of the coils so that the clean­
ing fluid will be able to penetrate. 

13 .4.4.1. Replace the arbor and hook it to the spring. 

13.4.4.2. Hold geneva square in a vise. Then, us­
ing a clamp which has rubber or similar material ce­
mented onto the clamp faces, clamp onto the gear. 

13.4.4.3. Wind barrel three to four turns, and place 
spacers between several of the coils. The spacers should 
be brass or other soft material which would not be 
affected by the cleaning fluid you use. 

13.4.4.4. Unwind spring leaving the spacers be­
tween the coils. 

13.4.5. If available use an ultrasonic cleaning ma-
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chine with a non-water-based cleaning solution. (See 
CAUTION 13.3.1.) 

13.4.5.1- If ultrasonics are not available, soak bar­
rel/spring in a non-water-based clock cleaning solution. 
Soak for several hours, preferably overnight. During 
soak, agitate the assembly several times in the solution 
to flush the fluid, removing dirt/dried oils, etc. Upon 
completion, rinse with a rinse designed for that clean­
ing solution. 

13.4.5.2. After rinse, dry with hot air or your usual 
method. 

13.4.6. Upon completion of the cleaning procedure, 
oil the spring with any heavy-duty clock spring oil. (I 
use Keystone Mainspring Lubricant-Medium.) Lay bar­
rel down with the spring topside. Spread the lube over 
the top of the spring coils. Allow some time for the oil 
to seep between the coils, if possible. Then remove spac­
ers following procedure 13.4.4. 

13.4.7. Replace arbor. 

CAUTION: MAKE SURE ARBOR TAB (HOOK) 
IS SEATED IN THE SPRING HOLE. ALSO. THE 
INNER END OF SPRING SHOULD WRAP 
AROUND THE ARBOR. 

13.4.8. Replace cap. 

13.4.9. At this time, determine whether the finish 
of the barrel assembly is clean and bright. Compare it 
to the pin cylinder. If the cylinder will be polished, then 
the barrel assembly should also be polished. Refer to 
Part 15, steps 20 - 20.3 in an upcoming article in this 
series for procedure. 

13.4.10. Oil arbor at cap and barrel holes. Wrap 
completed spring assembly. Set aside until reassembly 
of the whole. 

This completes Part 10. In Part 11, we will start 
with the governor. ~ 



A Good Investment 
This article is being written a day 

after the stock and bond market took a 
large plunge in value. By the time it ap­
pears in print the markets may have con­
tinued their fall, stabilized, or resumed 
their growth in value. The media have 
been focusing upon the drop in value 
for the past weekend with much specu­
lation as to where the markets are go­
ing. One thing is certain with the invest­
ment market and that is no one knows 
where it is going but that doesn't keep 
people from investing their funds in the 
markets. There will be "bulls" and 
"bears" in the markets for the foresee­
able future. Very few people will say that 
they shouldn't invest because they can­
not predict the future. 

Most of us will invest funds for our 
retirement in some investment vehicle 
or another. We invest in our homes by 
making improvements to keep them 
comfortable and marketable in the fu­
ture. We invest in our children by pro­
viding them with a good home, a loving 
family, and a solid education. What we 
also need to do is invest in our own ca­
reers by taking care to see that our fu­
tures are solid. Many of us ignore our 
own professional development. We just 
can't assume that everything in our pro­
fession will remain as it has in the past. 
We have to take the initiative to see that 
we control the future as much as pos­
sible. Many things are beyond the con­
trol of the horologist, just as investments 
are beyond the control of the individual. 
We must make the best of the situations 
at hand and enhance those situations 
when possible. You can enhance your 
own future by furthering your education, 
stretching your abilities to their limits 

AFFILIATE 

CHAPTER 

COLUMN 
By Jack Kurdzionak 

in your workplace, keeping abreast of 
the industry, and joining professional 
and business organizations. You will re­
main a valuable asset to your employer 
and protect your own job by being the 
best you can be in your career. Joining a 
professional or business organization by 
itself does not ensure dividends to your 
career. You must invest in those organi­
zations as well. 

Paying dues and attending meetings 
is the minimum you must do to join 
many organizations, but to make the or­
ganization do more for its members and 
prosper, you must invest in the organi­
zation. This is not a money investment. 
It is one which involves time and di­
rected effort. A WI is your national pro­
fessional organization and it needs you 
now. 

The annual meeting will take place 
on June 28, and every affiliate chapter 
has a right to send a representative to 
that meeting. Every member of A WI has 
a right to attend all of the annual meet­
ing as well as speak about any issue be­
fore the directors and the delegates. It 
does take time and money to attend, but 
it is an invaluable investment in the fu­
ture of your chapter and your profession. 
The time involved is three days, from 
Friday through Sunday, and the place is 
near the Greater Cincinnati Airport. You 
might say to me that you can't find the 
time to get away for three days to at­
tend. My answer to you is that you can't 
afford to miss the meeting. If you don't 
attend, you might be able to spend a few 
more hours at the bench doing work that 
can wait a few days longer before it is 
finished. If you don't go you may spend 
a day on the golf course or some other 
leisurely pursuit. It wouldn't be the end 

of the world if you took a few days off 
from work or play. Some folks say that 
their businesses cannot run well with­
out them there. I can't speak for them 
but my own experience is that business 
is better without me there. My employ­
ees don't seem to mind my absences at 
all. They encourage me to go away more 
often. 

Others might say that the cost of at­
tending is a hardship. This can be over­
come with A WI sharing some of the 
travel expenses and the affiliate chapter 
treasury making a contribution. The ef­
fort you make to attend the meeting is 
your investment in your future, the fu­
ture of your profession, and the future 
of your affiliate chapter. When you meet 
with the leading horologists in the coun­
try you cannot go back to your chapter 
and your work without a sense of en­
richment. One delegate from New Jer­
sey once said that he comes to the an­
nual meeting every year because he can­
not afford missing the meeting. If you 
don't come, you can't participate. 

If our children had an opportunity 
for professional and organizational 
growth, wouldn't we encourage them to 
seize each and every opportunity when 
it presents itself? Why don't we take our 
own good advice that we give to oth­
ers? We are giving sound advice when 
we tell others to invest in their future. 
We should heed our own words. 

Please make every effort to attend 
the meeting. Call the folks at A WI Cen­
tral now for more information-time is 
running out. Just remember that you 
must provide for the future of your pro­
fession, otherwise you will have no fu­
ture in your profession. '@ 
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WORKING WITH 
MAINSPRINGS 

By David J. Carlson 

"If it is necessary to substitute a 
mainspring, it is preferable to accept a 
10% reduction in width rather than a 

10% reduction in thickness because the 
change in thickness would reduce the 

power three times as much as the 
change in width." 
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When a mainspring is the power source for a time­
piece it is important that we understand proper mainte­
nance and the options for repair and replacement. The time 
invested in working with mainsprings will result in fewer 
comebacks and the satisfaction of knowing the timepiece 
has been restored to proper operation. 

History 
The invention of the mainspring in 1500 by Peter Hele 

(Henlein a locksmith of Niirnberg, Germany) made truly 
portable timepieces possible. Early development of the 
mainspring was most probably based on the experience of 
metal smiths who produced swords and learned how to 
"work" steel to form a long elastic ribbon which we now 
call a mainspring. Hard brass ribbon has also been used 
for mainsprings, particularly in some early American 
clocks. The mainsprings considered here will be those of 
steel although the same general concepts apply to both 
brass and steel. 

Mainspring Characteristics 
An edgewise view of a section of spring steel anchored 

on one end is shown in Figure 1. If a force "F" is applied, 
the spring is deflected downwards from its horizontal po­
sition. The force is distributed throughout the spring such 
that the metal surface on the top is stretched and the bot­
tom surface is compressed. There is a "neutral plane" be­
tween the top and bottom surfaces that is under zero stress. 
In opposition to the external force F, the spring "pushes 
back" with an equal and opposite force F'. If the external 
force F is removed, the internal force of the spring F' re­
turns the spring to its original horizontal position. On a 
larger scale, this is the same process that happens when a 
mainspring is wound. As the mainspring unwinds it sup­
plies the energy which was stored during the winding 
process. 

The amount of force required to bend a spring and the 
amount of energy that it can store depends on the stiffness 
of the steel. The stiffness can be calculated by means of 
an equation 1 which combines the mainspring dimensions 
and the elastic limit of the steel. Interpreting the equation is 
very valuable when considering mainspring substitution: 

• 

• 

The stiffness of a spring varies directly with its width 
and as the cube of its thickness. If it is necessary to 
substitute a mainspring, it is preferable to accept a 10% 
reduction in width rather than a 10% reduction in thick­
ness because the change in thickness would reduce 
the power three times as much as the change in width. 

The elastic limit determines how much a spring can 
be stressed or bent before it will not return to its origi­
nal shape. When a new mainspring is first wound, it is 
stressed beyond its elastic limit and is formed into the 
familiar spiral that we see in an unwound spring. The 



cause of the deformation is the slippage of the mate­
rial at the molecular level. Referring to Figure 1, the 
outer layers of the spring are permanently stretched 
and the inner levels compressed. After many wind­
ings, the subtle variations in stress will gradually cause 
the mainspring to become a smaller spiral in the un­
wound condition. When the unwound spiral becomes 
too small the amount of energy that it can store when 
it is wound will be reduced and the mainspring should 
be replaced. 

• Reducing the length of a mainspring will reduce the 
running time of a timepiece. If for example, you re­
quire a 3/4" x .018" x 96" and substitute a spring of 
the same width and thickness but only 70" long, the 
number of turns will change by the square root of the 
ratio of the length. 

(96n0) 112 = 1.2 times reduction in turns 

If the clock was designed to run seven days with the 
96" spring, it would run 7/1.2 = 5.8 days. 

Increasing the length of spring will generally not im­
prove running time and in the case of a spring barrel may 
well reduce it. 

Safety First 
The power of a mainspring should never be underes-

Figure 1. Stiffness of a spring. 
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Figure 3A. "Olie Baker" winder with spring barrel. 

Figure 3B. Ready for hole-end spring. 

Figure 4. Bergeon spring winder. 
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timated. The smallest mainspring in a ladies watch can 
flip parts into unprotected eyes. Mainsprings in the larger 
clocks can propel parts with potentially lethal consequences. 

Letting the Power Down 
Before attempting to take any timepiece apart, the 

power must be let down. This is customarily done with a 
let-down tool. A very useful let-down key set with inter­
changeable chucks is shown in Figure 2. To let the power 
down in a spring barrel, the let-down tool is placed on the 
winding arbor. While firmly holding the let-down tool, 
the winding ratchet click is released, and the let-down tool 
is allowed to gradually rotate in your hand using the fric­
tion of your hand to slow down the rotation of the wind­
ing arbor until the power is fully released. If the spring is 
of the open type, the spring should be wound and a main­
spring clamp used to constrain the expansion of the spring 
when the power is let down so that it can be removed eas­
ily from the timepiece. 

Removal Problem 
In some cases where an unconstrained mainspring has 

broken or the ratchet assembly has failed, the mainspring 
will expand to such an extent that the movement cannot 
be removed without damage to itself or the case. If the 
click assembly has failed, you may be able to wind the 
spring and trap the great wheel. If winding is not conve­
nient or the spring has broken, the outer coils of the spring 
can be cut off with a shears (a straight cut double-action 
aircraft type does a good job) until sufficient spring mate­
rial has been removed. 

Mainspring in a Barrel 
The spring barrel is a widely used technique to limit 

the expansion of a mainspring. In most applications the 
barrel is combined with the first or great wheel. One of 
the questions that is most often asked is what is the cor­
rect length of a mainspring. It is fairly straightforward to 
develop an equation2 to determine the mainspring length: 

Length ____EL (B2-A2) 
2t 

where Pi= 3.1416 
B = barrel radius 
A=arbor radius 
t = mainspring thickness. 

Removing a Mainspring from a Barrel 
An important part of any timepiece overhaul is the 

inspection and servicing of its mainsprings. A mainspring 
in a barrel poses a special problem because even after the 
"power is let down" the spring is under tension. I strongly 
recommend a spring winder which will more than pay for 
itself in the long run. There are many types of spring wind­
ers available of which three are listed: "Olie Baker," 



Bergeon, and "Givler." (Note descriptions below.) Figure 
6 shows an assortment of spring winders for watches. 

Figure 3A - "Olie Baker" 
Type: spring winding lathe 
Arbor: Uses original arbor plus a let-down tool in the headstock. 
Barrel Holding: hose clamp and stop 
Spring Retainer: sleeve 
Feature: Tailstock is reversible with a pin for winding 

loop-end springs. (See Figure 3B.) 
Comment: Most useful of the presently available winders. 

Figure 4 - Bergeon 
Type: slotted sleeve and ram 
Arbor: series of slotted sleeves and matching arbors 
Barrel Holding: none 
Spring Retainer: slotted sleeve 
Comment: Very expensive system. Useful for inserting 

spring but not for removal from spring barrel. Special 
use has been found in making new springs from bulk 
spring stock. (See the text on "Making a Mainspring.") 

Figure 5 - "Givler" 
Type: "U" frame with detented winding handle 
Arbor: series of interchangeable arbors supplied 
Barrel Holding: none 
Spring Retainer: special clamp, two sizes supplied 
Comment: Difficult to hand hold the barrel while insert-

ing and removing spring. Useful on occasion for re­
winding loose springs. 

Safety Note 
When winding or unwinding mainsprings, always 

position yourself so that if something breaks or gets out of 
control you are not in the plane of the expanding spring! 

Servicing a Mainspring 

Inspection 
Mainspring inspection is very important. Typical of 

the faults are those shown schematically in Figure 7. An­
other fault not shown are raised areas within the spring 
which our British friends call "knuckles." 

Cleaning 
Petroleum-based cleaners are the most effective. Car­

buretor cleaner, available from most auto supply houses, 
is very good. In some cases, particularly the older clock 
springs, a hard varnish-like residue may remain on the 
spring after cleaning. To remove this residue, a fine grade 
of steel wool may be used. With one end of the spring 
secured in a bench vise, the spring may be polished with 
the steel wool. In stubborn cases, the process can be 
repeated. 

Figure 5. "Givler" spring winder. 

--- ----=·-
~ .... 

Figure 6. Watch mainspring winders. 

Figure 7. Mainspring faults. 
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Lubrication 
During the winding and unwinding process, the sur­

face to surface friction of a spring is very high. The job of 
the lubricant is to minimize the friction while not being 
squeezed out by the pressure. I recommend grease as the 
lubricant of choice. For most mainsprings a good-quality 
automobile gear grease has proven very satisfactory. For 
smaller timepieces use a lighter grease such as one of the 
Moebius products. 

To apply the grease, trap the end of the spring in a 
bench vise and use a brass rod (a screwdriver will do) in 
the center loop to stretch out the spring. To apply the grease 
the old "bicycle chain" method is best. A small amount of 
grease is picked up between the thumb and forefinger and 
rubbed simultaneously into the front and rear surface of 
the spring. A fringe benefit of this method of application 
is that small flaws missed during the visual inspection of 
the mainspring can be sensed by "touch." For the inner 
coils of the spring that cannot be easily opened use a cot­
ton swab or a pipe cleaner. 

Repair or Modification of Mainsprings 
The two principle types of mainspring ends for clocks 

are shown in Figure 8. These are the "hole end" or "loop 
end." The loop end has two sub varieties: single-piece or 
two-piece. Making an end on a spring is a reasonable task 
in the shop either for the purpose of repair or for changing 
from one type of end to the other. 

Hole End 
The procedure for making a new hole end for a 3/4" 

mainspring follows (smaller or larger springs can be scaled 
proportionately): 
1. Cut the old end off the spring using a suitable shears 

or cut-off disk. 
2. Hold the spring in a bench vise with 2-3" showing 

above the vise. 
3. Draw the temper for 1 112". 
4. Round the end of the spring using a file or sander. 
5. Locate and center punch a mark in the center of the 

spring 3/8" from the end. 
6. Drill or punch a 114" hole. (Caution: if drilling be sure 

to clamp the spring!) 
7. Backfile the 1/4" hole to form a teardrop shape 112" 

long. (See Figure 8 - hole end.) 
8. Finish the spring with fine emery paper to remove any 

rough spots which might become the site of future 
failures. 

9. Use a large round nose or chain pliers to work the 
hole in the end of the spring so that it will more easily 
catch the barrel hook. 

Loop End 
To make a loop end for a 3/4" spring (scale other sizes 

proportionately): 

38 HOROLOGICAL TIMES 

1-3. Same as hole end. 
4. Locate and center punch a mark in the center of the 

spring 1/4" from the end. 
5. Drill or punch a hole for the rivet. Select the hole size 

for the available rivet diameter as shown Figure 9A. 
6. Start forming the end of the spring around a 1/4" man­

drill and captivate the assembly in the jaws of a vise 
(see Figure 9B). 

7. With the pieces still in the vise, squeeze the spring in 
the area shown in Figure 9C with a pair of smooth jaw 
pliers. (A double-action type is best for the job.) 

8. Transfer the rivet hole location while the assembly is 
still in the vise and drill or punch the hole. 

9. With the mandrill in place, rivet the two-piece together. 
Care should be taken not to be overzealous with the 
hammer or the rivet holes can be torn. 
An alternative to forming the hole is to save the loop 

ends from two-piece hole-end springs and simply transfer 
them. (See Figure 8.) 

Forming a Hole at the Center of a Mainspring 
At best, the work required to form a new center hole 

in a mainspring can be very tedious and is low payback 
for the time involved unless it is a special spring or an 
urgent repair situation. 

With a pair of round nose (chain or loop-forming) pli­
ers pull the center of the mainspring out of the center while 
at the same time unwinding it. The loop-forming pliers 
are used to prevent the possibility of a sharp bend which 
could be the site of a future failure. Continue to unwind 
and straighten the center section of spring until there is 
sufficient material to capture in a vise.( Save the old cen­
ter section to use as pattern.) The steps that follow to form 
the hole are essentially the same as above for the "hole 
end" with the exception of the hole and shape of the spring 
which is usually tapered. After the hole is formed the chain­
nose pliers are used to reform the spring and shape it around 
the arbor. Be careful in the forming process not to intro­
duce any sharp bends. 

Making a Mainspring 
There are times when a mainspring is not available 

from the supplier. This happened to a friend of mine and 
myself. We both had need for a large Seth Thomas Sonora 
Chimes mainspring. The spring calculated out to be l" x 
.018" x 119". 

To solve the problem we purchased a roll of .018" 
spring stock from a materials vendor3

• The roll was 11 O' 
long at a cost of $75. The stock was excellent quality with 
a high-gloss blue finish and a rolled edge. The economics 
of the purchase worked out well because we had the po­
tential of making eleven springs from the stock. Actually 
we made five springs at a value of $20 each for the first 
batch. 



Fabricating the Spring 
(Using the Bergeon spring winder shown in Figure 

4*.) 
• Cut the spring to length, make the outside loop or hole­

end. 
• Make the inside hole for the winding arbor. (For the 

above spring, I pulled the temper for 2 112" to allow a 
longer section to form the initial loop for the winding 
arbor.) 

• Wind the spring into the sleeve. 
• Using the ram, eject the spring almost halfway from 

the sleeve and put a wire girdle or a spring keeper in 
place. 

• Eject the spring the remainder of the way from the 
sleeve. 

• If the spring is not to be used immediately, store in 
rust-free environment. 

* The initial "winding" of a spring takes consider­
ably more effort than subsequent windings. In the initial 
winding the spring is stressed beyond its elastic limit and 
forms the large spiral we are used to seeing. When using 
other spring winders or a lathe, safety should be a primary 
concern. I personally "chicken out" on large fusee springs 
and prefer to use one of the mainspring suppliers that ad­
vertise through A WI. 

ENDNOTES 

1. Stiffness Formula: 
Stiffness = (C t3 w E) I L 

C = measuring system constant 
t = thickness 
w =width 
E = modulus of elasticity 
L =length 

2. The formula to calculate the length L of a spring can 
be easily derived in three steps: 

a) Volume of a spring barrel =Pi (B2-A2) H 

where Pi=3.1416 
B = barrel radius 
A = arbor radius 
H = arbor height 

b) Volume of a spring = LtH 

where L = spring length 
t = thickness or strength 
H = height of the spring 

\ 

one piece loop 

loop end 

two piece loop 

Figure 8. Hole-end and loop-end mainsprings. 
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c. 
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Figure 9. Making a loop-end. 

c) Let the volume of the spring fill half the vol­
ume of the spring barrel: 

LtH = 1/2 x Pi (B2-A2)H 

Simplify and solve for L: 

L = ---1.2.._ (B 2-A2) 
2t 

3. Spring Material Supplier: McMaster-Carr Supply Com­
pany, P.O. Box 4355, Chicago, IL 60680-4355. Phone: 
(708) 833-0300. '@ 
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MEASURING TOOLS AND THEIR USE 

By John P. Kenyon, CMC 
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A clockmaker will discover early-on the significance of ac­
curate and precise measuring instruments. Whetherrefurbishing 
an old part, fabricating a new one, ordering a replacement, 
repivoting, or doing bushing work, success in the final result is 
largely dependent upon the accuracy of measurements. 

The most common measuring tools used in a clock shop are 
rules (scales), slide caliper rules, and micrometers. Each of these 
devices will be discussed. Specialty measuring instruments that 
are designed for specific purposes will be examined as we em­
ploy them later in the series. 

Both metric and inch measurements are used in clock work, 
but most clockmakers prefer the metric system. fu our discus­
sion of the rule and slide caliper rule, we will use the metric sys­
tem. (I am assuming that our "circle" is familiar with the inch 
scale on these instruments.) With respect to micrometers, we will 
cover both metric and inch scales. 

It is possible to measure in one system and convert to the 
other with a simple formula or a conversion table. 

Metric Measurements 
The metric system is based on a decimal sequence of mea­

surements. The standard unit of metric measurement for length 
is the meter, but generally the clockmaker uses the centimeter 
(cm) and the rnillirneter (mm) scales. All units in the system are 
divisible by ten. For example: 

10 rnillirneters = 1 centimeter 
10 centimeters = 1 decimeter 
10 decimeters = 1 meter 
Clearly, the metric system is more convenient to use than the 

inch system, since it is not necessary to work with fractions. Some 
conversion factors for metric to inch scales are: 

25.4 mm= 1 inch 
2.54 cm= 1 inch 
1 cm= 0.3937 inches 
1 mm= 0.03937 inches 

This device is sometimes referred to as a scale, ruler, or steel 
rule. (See Figure 1.) It usually is made from stainless steel. Soft 
metal, wood, and plastic are not practical for the clock shop. The 
surface of these materials becomes easily scratched and/or de­
faced to such an extent that it is impossible to read the scale with 
accuracy. Frequently, the rule will be a combination device with 
inch and centimeter scales back to back on the same side. The 
metric scale is graduated in rnillirneters, and the inch scale, usu­
ally, in sixteenths or thirty-seconds of an inch. Of the three mea­
suring tools to be discussed, the rule is the least accurate, but 
adequate for many routine measurements of length, width, and 
diameter where extreme accuracy is not required. 

The slide caliper rule is similar to the rule, with the addition 
of a stationary jaw at the end and a sliding jaw that can be moved 
up and down the scale. The one illustrated in Figure 2 has a 15 
cm scale. The sliding jaw can be locked in position by lock screw 
(a). Measurements for outside diameter can be taken between 
the jaws, as illustrated at (b ). fuside diameter is measured be­
tween the surfaces ( c) and read at ( d) which compensates for the 



Figure 1. Rule. 

a 

Figure 2. Slide Caliper Rule. 
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Figure 3. Micrometer. 
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Figure 4. Vernier Scale Readings. 
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Figure 5. Micrometer Readings-millimeters. 
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thickness of the jaws. Some slide calipers are equipped with a 
thumb screw to move the jaw, and measurements are read on a 
dial or on a digital scale. Some may have a steel rod depth gauge 
built in that extends from the end when the jaws are opened. 
Electronic digital models are readable to 0.01 mm. The caliper 
illustrated in Figure 2 is equipped with a Vernier scale (named 
after the inventor) at ( e ), which is accurate to 0.1 mm. 

Vernier Scale 
For improved accuracy, a reading to one-tenth of a mm (0.1 

mm) can be taken from a Vernier scale. This scale is located at ( e) 
in Figure 2, and illustrated in Figure 4 A. Notice that scale ( c) is 
made up of ten equidistant lines in the space of nine millimeters. 
When closed, the zero on the Vernier scale ( c) will line up with 
the zero on the metric scale ( d). In this position, the next two lines 
on the scale will differ from each other by 0.1 mm and the differ­
ence will increase by 0.1 mm at each graduation up the scale until 
line 10 on ( c) scale corresponds with line 9 on ( d) scale. To read 
a Vernier scale, determine which line on ( c) scale aligns with a 
line on ( d) scale. Count the lines on ( d) scale up to that point and 
read directly. For example, Figure 4B shows the zero on ( c) scale 
beyond line three on ( d) scale. This indicates 3 mm plus the 
distance between line three on the ( d) scale and 0 on the ( c) scale. 
Since line two on the ( c) scale lines up perfectly with line five on 
( d) scale, the additional distance can be read directly from the 
Vernier scale and expressed as 0.2 mm. The total reading is 3.2 
mm. InFigure4Cthereadingis 12.6mm. InFigure4Ditis51.3 
mm. 

The micrometer is an instrument used for extremely accu­
rate measurements. The frame ( d) is made from ridged steel with 
an adjustable cylinder, illustrated at (a) in Figure 3. Turning knurled 
nut (b) called the thimble, moves cylinder (a) to adjust the dis­
tance between the points ( c) where the measurement is made. A 
scale on the sleeve (h) and another on the thimble ( e) is read, and 
combined to provide a measurement in millimeters or in thou­
sandths of an inch, depending on which system you are using. 
It is necessary to develop a "feel" or "touch" for the correct pres­
sure when adjusting the micrometer to take a measurement The 
points should never be closed tightly on the piece being mea­
sured, or damage could result to the instrument or to the part. A 
"Ratchet stop" (f) is available on the end of the thimble of some 
micrometers. It is adjusted to the exact amount of tension for a 
correct measurement. Use of a ratchet is satisfactory for most 
clock work, but it should not be used for watch work where dam­
age might occur to the tiny parts from the force of the points. 

Micrometers are used to measure length, thickness, and out­
side diameter. Inside diameter also can be determined by using 
an inside caliper to measure the distance, then reading the span of 
the caliper with a micrometer. 

All measuring tools should be handled with care. Dropping 
or mishandling a micrometer or a sliding caliper will result in 
inaccurate readings. Sliding calipers and micrometers can be 
easily checked for accuracy by indexing at zero to verify that the 
graduations line up. 



Reading a Metric Micrometer 
The scale (g), on sleeve (h) in Figure 3, is usually graduated 

in O.S mm, and munbered at 0 mm, S mm, 10 mm, lS mm, etc. 
(Some may be graduated in full millimeters, but numbered the 
same.) Scale (e) on thimble (b) is marked with SO equal divi­
sions of 0.Dl mm, numbered at 0 mm, O.OS mm, 0.10 mm, O. lS 
mm, etc., and moves O.S mm in a full revolution of the scale on 
thimble ( e ). 

When making a reading, the number of full divisions visible 
on sleeve scale (g) are first counted. The reading will be millime­
ters. Next, the numbers of divisions on thimble scale (e) are 
counted up to the one that coincides with the axial line on scale 
(g), and read as a decimal part of a millimeter. This reading is 
added to the reading from scale (g). Figure SA shows a reading 
of 6 mm on sleeve scale (g) and 0 mm on thimble scale ( e) for a 
total of 6.0 mm, Figure SB reads 10.5 mm on sleeve scale (g) and 
0.13 mm on thimble scale (e), or a total of 10.63 mm. Figure SC 
would be 3 mm plus 0.2S mm or a total of 3.25 mm. 

Reading an Inch Micrometer 
The scale (g) on the sleeve is graduated in 0.02S inch, and 

numbered 1,2,3, etc. at every fourth division to mark hundreds of 
thousandths. Thimble scale ( e) is marked in 2S equal divisions of 
0.001 inch, numbered at zero, O.OOS inch, 0.010 inch, O.OlS inch, 
etc. One full turn of the thimble is equal to 0.025 inch. 

To make a reading, count the numberof full divisions visible 
on sleeve scale (g) and multiply by 0.02S inch. Next, the number 
of divisions on thimble scale ( e) are counted up to the one that 
coincides with the axial line on sleeve scale (g), read as thou­
sandths of an inch, and added to the count on sleeve scale (g). 

Figure 6A shows O. lSO inch on sleeve scale (g) and 0 on thimble 
scale ( e) for a total of O. lSO inches. Figure 6B reads 0.225 inch 
on sleeve scale (g) and 0.020 inch on thimble scale ( e ), for a total 
of0.24S inches. Figure 6C would be 0.100 inch plus 0.012 inch 
or a total of0.112 inches. 

Frequently, it is necessary to ref er to a conversion table to 
convert the decimal into a fraction when working in inches. These 
tables can be found in engineering text books, and are sometimes 
stamped on the "U' frame of the micrometer. 

Both metric and inch types of micrometers will sometimes 
have a Venier Scale stamped above the sleeve scale that coin­
cides with the thimble scale for readings of further accuracy. It is 
used in the same manner as on the slide caliper rule. ~ 

A 

Figure 6. Micrometer Readings-inches. 
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BENCH PRACTICES 

REPLACING REGULATOR PINS, 

UNIT II, PART 2 

By Henry B. Fried, 
CMW, CMC, FAWI, FBHI, *FNAWCC 
© 1996 (All rights reserved by the author) 

"The space between Breguet regulator 
pins should be close enough to brace 
the hairspring without any noticeable 

light between the pins and the 
hairspring, but yet not so tight that it 

binds the spring so that any movement 
of the regulator index causes the 

spring to buckle ... " 
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Another method of repalling a broken regulator pin is to file 
the stump of the broken pin flush with the underside of the regu­
lator. Then a very fine pivot drill, set into the nib of a bench 
screwdriver is made to drill a hole through the center of the stump, 
as shown in Figure 16. 

A fine piece of wire is then prepared which will fit tightly 
into this hole, and the length is adjusted to suit the regulator key. 
This finished job should appear as shown in Figure 17. 

Replacing pins for a Breguet regulator is easier than furnish­
ing those for a flat hairspring. The pins may be thicker since there 
are no adjacent coils that can contact them. Generally, the space 
required between the two pins of a Breguet regulator is not as 
great as between the pin and key of a "flat" regulator. However, 
these pins must be perpendicular, parallel to one another and 
present a smooth appearance. 

The pins of a Breguet regulator must not be too long or they 
might protrude down into the lower level of coils. However, they 
must be long enough to contain the overcoil. This is shown in 
Figure 18, where the regulator pins straddle the overcoil but are 
long enough to extend only slightly below the bottom of the 
overcoil. 

The very ends of Breguet regulator pins must not be burred 
because, as shown in Figure 19, it will be difficult to place the 
overcoil in between the pins. Furthermore, burred pins present 
the danger of the lower coils getting caught on the shelf of the 
burr should the watch receive a bump that would cause the lower 
coils to be jarred upwards. 

To remove any burrs from the inside ends of the pins, a fine 
screwhead file is used. To prevent the lower coils from getting 
caught on the burrs and to provide additional clearance in such a 
case, the outside ends of the pins should be filed and beveled as 
shown in Figure 20. This should be done preferably with a fine 
Arkansas oilstone slip as a coarse file may raise burrs itself. 

The space between Breguet regulator pins should be close 
enough to brace the hairspring without any noticeable light be­
tween the pins and the hairspring, but yet not so tight that it binds 
the spring so that any movement of the regulator index causes the 
spring to buckle as was shown in Figure 7. (See Unit II, Part 1.) 

When the pin holes in the regulator are drilled far apart so 
that the pins appear as shown in Figure 21, these then must be 
brought closer together to comply with the requirements stated in 
the previous paragraph. However, they must not be bent as shown 
in Figure 22 as this, in turn, will cause the error that was illus­
trated in Figure 4. (See Unit II, Part 1.) When the pins are planted 
far apart, they may be brought closer together by bending these 
pins so that they appear as shown in Figure 23. Of course this 
operation shortens the pins so that this must be taken into consid­
eration when the pins are made. 

To bend the pins as in Figure 23, a special pair of tweezers is 
recommended. These tweezers are shown in Figures 24 and 25 
and are very useful for adjusting Breguet regulator pins. Figure 
24 shows the tweezer into which a groove (B) is cut in each point. 
These grooves fit partially around the regulator pins. A very thin 
strip of mainspring wire "A" is riveted to the lower inside of one 
of the tweezer blades at "C." 



Figure 16. Preparing old pin for repair, top is filed flush with 
the regulator and hole is drilled in center of stump of old pin. 

Figure 17. Afine piece of wire is inserted tightly in drilled 
hole in stump and its length is adjusted to fit regulator key. 

Figure 18. Regulator pins should be only long enough to 
extend slightly below the bottom of the overcoil. 

Figure 19. Bottom of the pins should not be burred as this 
could cause lower coils to catch if watch receives jar. 

Figure 20. Outside ends of pins are beveled as shown to 
prevent catching of lower coils. 

Figure 21. Pins placed too far apart must be brought to­
gether to brace the spring. 

Figure 22. Pins bent together as shown will not support a 
hairspring along its width and will cause it to shimmy. 

Figure 23. Pins should be bent together like this so as to 
give full support to spring. 
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Figure 24. Special tweezers are necessary like these shown 
for adjusting pins in a Breguet regulator. 

Figure 25. Showing how the tweezer is placed over the 
regulator pins with spring (A) between pins. 

Figure 26. Regulator pins bent as shown may be straight­
ened with the special tweezers. 
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In operation, the tweezer is placed over the regulator pins so 
that the spring "~' is between the regulator pins, and the grooves 
"B" straddle the pins. (See Figure 25.) Pressing the tweezer points 
together will bend the pins closer together, the amount depending 
upon the pressure applied. The pins will be upright and parallel. 
The spring tongue "N' keeps the pins from closing altogether or 
from scratching each other. These tweezers can be made from an 
old pair of general work tweezers. The grooves are best made by 
drilling a thin hole downward into the points while these are tightly 
clamped together, each point containing half a (deep) hole. The 
tongue "A" is made from a strip of thin, narrow bracelet main­
spring. This spring should be no thicker than .07 mm. Other de­
tails are clearly shown to guide anyone interested in making up a 
pair. 

When regulator pins are bent as shown in Figure 26, these 
may be straightened with the regulator pin-tweezer by inserting 
the tongue blade between the bent pins and the grooves around 
the pins and twisting the pins to an upright position. Pressure 
upon the tweezer will rectify any small errors still existing. 

When regulator pins must be spread apart, this may be done 
with a needle, ground flat, sharp, and very gradually tapered. The 
sides should be rounded off and the flat tapered surfaces of this 
blade should he highly polished to prevent scratching the inside 
of the pins. This miniature screwdriver-like blade is inserted in 
between the pins in a light wiggling motion, making sure that the 
pins are not being bent away during this operation. 

Figure 27 shows a type of regulator used with Breguet hair­
springs. This has the key or ''boot" of a regulator used with a flat 
hairspring and has two straight pins which contain the Breguet 
overcoil. The regulator is, of course, a Breguet type of the con­
ventional two pins but with the key added to keep the overcoil 
from escaping from the pins should the watch be jarred. Repairs 
to this type of regulator are made according to the combined in­
structions given for both flat and Breguet regulators. 'i 

Figure 27. Type of regulator used with a Breguet hair­
spring, with key of a flat spring regulator used with two 
pins for Breguet overcoil. 



First on this month's agenda is 
the Academy of Watchmaking. The 
scholarships for this full-time train­
ing have been named as follows: 

The J.M. Huckabee Scholar­
ship was created because of Mr. 
Huckabee's generosity. Mr. 
Huckabee has donated the royal­
ties from his newest book, The Top 
300 Trade Secrets of a Master 
Clockmaker, along with his 
writer's fees for the articles he 
writes for the Horological Times. 
Mr. Huckabee also donates the 
rental fees from his video tapes to 
the ELM Trust, which are then 
used for Project Extend grants. 

The second scholarship is 
funded by Hattori USA. Hattori's 
commitment to education will 
sponsor a student for three con­
secutive years. 

The AWI-ELM Trust has 
agreed to sponsor a third scholar­
ship. This is ultimately possible 
because of the generosity of all the 
A WI members that donate their 
used silver oxide cells to the ELM 
Trust. So please remember to give 
your silver cells to your local af­
filiate chapter to be passed on to 
the Trust at the Annual Board of 
Directors Meeting this year. You 
may also send them directly to 
A WI Central. However you get 
them here, we will be sure to credit 
your state's totals for the annual 
competition between affiliate 
chapters. 

The fourth scholarship is a 
Memorial Fund Scholarship. The 
George McNeil Potomac Guild of 

EDUCATION 

UPDATE 

B) James E. Lubic 

HAV made a large donation in 
memory of their member Marvin 
E. Whitney. Other donations have 
been recieved in memory of Joe 
Crooks, Henry B. Fried and a 
number of others who have died 
throughout the year. 

Many thanks go to the gener­
osity of many people for making 
the Academy of Watchmaking pos­
sible. Next month we will be able 
to award these scholarships to four 
dedicated students of horology. 
Applications for the full-time 45-
week program, which begins July 
15, have exceeded our expecta­
tions. If you are interested in in­
formation about the AWI Acad­
emy, please write for a brochure. 

By now I'm sure you have all 
had a chance to fill out and return 
the Bench Course Survey which 
appeared on the envelope for the 
April issue of Horological Times. 
This information will be very im­
portant for scheduling future 
Bench Courses. If you haven't 
taken the time to participate in this 
survey, please do. If you need an­
other copy of the survey, feel free 
to request one from A WI Central. 

There is still room in the 
Project Extend Advanced Quartz 
Watch Repair Course scheduled 
for June 23-27. If you haven't had 
a chance to see the new headquar­
ters, this would be the perfect time 
to visit AWL After the class is 
completed you could stay and 
meet the Board of Directors and 
participate in the Annual Meeting, 
June 28-30. 'i 

Figure 1. The recent Clock Case 
Repair Class. (Left to Right)­
Carol Tillett, Charles Wolfe, In­
structor Jim Williams, Jose 
Loubriel, Monroe Troyer, Louis 
Burwinkel, Clayton Herbert, Gil 
Davis, Sterrie Weaver, Alfred 
Young, Norm Kocher, David 
Claggett. 

Figure 2. Bernhard Stoeber ad­
vises Louis Burwinkel during the 
recent Chronograph Course. Ari 
Roman (front) and Bob Ridenour 
are hard at work. 
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The Cyclonic By Witschi 

The Cyclonic's primary 
function is to help the watch­
maker or jeweler pinpoint the 
area(s) causing the watch to 
function improperly -
whether it's the battery, elec­
tronic circuitry, mechanical 
gears, or a combination of 
these areas. 

As such, it is a highly 
valuable and useful tool. For 
instance, when a customer 
comes into your store with a 
stopped watch, there is some 
anxiety as to how much it is 
going to cost him/her. With the 
Cyclonic, you can help ease 
this tension by identifying the 
problem and perhaps even 
solving the problem by replac­
ing a dead battery or the clear­
ing of a small blockage in the 
watch's train. 

Once the problem has 
been identified, you are able 
to give the customer an ap­
proximate cost of repair. Then, 
your customer can make a de­
cision to have the watch fixed 
or buy a new one while he/she 
is in your store. You win ei­
ther way with the Cyclonic. 
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INDUSTRY 

NEWS 

Newall Manufacturing's 
Green Dragon 

Newall Manufacturing 
me. introduces the next gen­
eration of Atmospheric Stearn 
Cleaning Machines, "The 
Green Dragon.'' This compact 
(12" x 9" x 10" H), mini-ver­
sion delivers 60-90 P.S.I. of dry 
steam instantly on demand. 
This 20-pound machine pro­
duces steam with the compa­
rable performance to a larger 
machine without the necessity 
of boiler permits, blowdown 
plumbing, etc. It's safe to op­
erate in malls, stores and fac­
tory show rooms. For more in­
formation contact Newall 
Manufacturing at (800) 621-
6296 for your local authorized 
distributor. 

James J. Laz.arus Honored 
With HwnanitarianAward 
By The National Conference 

James J. Lazarus, presi­
dent of L&R Manufacturing 
Company, a global leader in 
the manufacture of Ultrasonic 
Cleaning Systems, Solutions 
and Accessories for seventy 

years, was recently honored 
with a national humanitarian 
award for distinguished ser­
vice in the field of human re­
lations by The National Con­
ference of Christians and Jews, 
an organization dedicated to 
fighting bias, bigotry and rac­
ism in America. 

"Jim Lazarus is certainly 
deserving of recognition," said 
Zita Dom, director of financial 
development for The National 
Conference. "He believes in 
the goals of our organization, 
and over the years has helped 
us move forward to reach 
them. He is a true philanthro­
pist and a great humanitarian." 

The National Conference, 
founded in 1927 as The Na­
tional Conference of Christians 
and Jews, is dedicated to fight­
ing bias, bigotry and racism in 
America Its goal is to promote 
understanding and respect 
among all races, religions, and 
cultures through advocacy, 
conflict resolution, and educa­
tion. Last year's recipient of 
this prestigious National Hu­
manitarian Award was Hugh 
Glenn, president of Cyma 
Watch/Glenn Corporation. 

Lazarus believes in the 
utmost importance of getting 
young people talking and 
learning to understand one an­
other, despite their differences. 
"We cannot afford for young 
Americans to wait until they 
are adults to begin the dia­
logue," he says. "We learn 

bias, bigotry and racism early 
in our lives. Therefore, we 
must also begin unlearning 
them early. That's where The 
National Conference does 
some of its most important 
work-in the trenches teach­
ing children tolerance and un­
derstanding. I am honored to 
be part of The National Con­
ference and am deeply com­
mitted to living up to its stan­
dards." 

For more information, 
contact The National Confer­
ence, 71 Fifth Avenue, Suite 
1150, New York, NY 10003. 
Phone: (212) 807-8440. 

Cas-Ker Company 
Publishes New Watch 
Movement Catalog 

Cas-Ker's new thirty-six­
page catalog features over 200 
different movement models 
and lists dimensions, dial feet 
position, hand size, and the cor­
rect stem and battery for each 
movement. Prices are also 
included for each model. The 
handy pamphlet-sized catalog, 
and its interchangeability list, 
make invaluable bench refer­
ence for any watchmaker. The 
catalog is free on request to 



watchmakers and jewelry 
stores. For more information, 
call Cas-Ker at 1(513) 241-
7073 or 1(800) 487-0408. 

"1~•$ nmo l"Dn'1CMs 1tH 

OU ARTZ 
MDVEMEN'IS 

Cas-G.t®JCo. 
1-800-487-0408 

Batt-Tronic Improved 
Lithium Starter Kit 

Batt-Tronic Corp. has 
improved their 3V Lithium 
Starter Kit to include new and 
increasingly popular lithium 
batteries. The cabinet has been 
expanded from nine to fifteen 
drawers. The Batt-Tronic 
drawer numbering system or­
ganizes batteries by size re­
gardless of manufacturer. 

'We have seen a steady 
increase in the sales oflithium 
batteries since our 3V Lithium 
Starter Kit was introduced in 
1989. Manufacturers of 
watches, calculators and cam­
eras depend on lithium batter­
ies to power their products. 
Lithium batteries provide a 
reliable power source as they 
do not 'fade out'." said Hany 
Hillson, president of Batt­
Tronic. 

The new 15-drawer Batt­
Tronic 3V Lithium Starter kit 
(9 1/8" x 7 1/2" x 6 3/8") in­
cludes 57 name brand batter­
ies, 14 of the most popular 
types, Battery Centerpoint-of­
purchase cards and the ''Batt­
Tronic Interchangeability 
Guide." The lithium starter kit 
cost is $41.95. Batt-Tronic also 

carries a full line of lithium 
camera batteries. 

For further information 
callorwriteBatt-TronicCorp., 
Battery Park, P.O. Box 10, 
Orangeburg, NY 10962. Toll 
free nationwide, call 1 (800) 
431-2828;NewYorkState,call 
1 (800) 942-1944; Monday­
Friday from 9:00 am-6:00 pm. 

New Catalog Of Equipment/ 
Supplies For The Jewelry 
Manufacturer 

Gesswein announces 
theirnew 1996-1997 Jewelers 
Catalog #45. Their 384-page 
inclusive catalog features tools, 
supplies and equipment for 
professional and manufactur­
ing jewelers. There are over 
6,000 items, many illustrated 
and in full color, to help their 
customers with product selec­
tion. Their extensive assort­
ment covers everything from 
abrasives to videos. It includes 
equipment and supplies for 
casting, polishing, soldering, 
tumbling, engraving, electro­
plating, and rolling. In addition 
to many exclusive Gesswein 
products, other popular brands 
offered are Foredom, Busch, 
Muller, Galloni, Yasui, Kerr, 
R&R, Ferris, Matt, Cratex, 
Ney, Lindstrom, Grobet, GIA, 
New Hermes, Castaldo, Supra, 
B&L, and Herkules. To re­
quest a catalog, call Gesswein 
at 1(800) 544-2043, ext. 241. 
Fax or mail a request on let­
terhead or forward a copy of 
your business card to: 
Gesswein, P.O. Box 3998, 
Bridgeport, CT 06605. Fax 
(203)366-3953. '@ 

THE GREED DRAGOO 

COMPACT ATMOSPHERIC 

STEAM CLEANER $549.95 
LIST PRICE 

60-90 P.S.I. 
Ory Steam Instantly 

On Demand! 

+ Minimum Maintenance 
+ Uses Distilled Water Only 
+ One Year Warranty 
+ Compact Design-20 lbs. 
+ Easily Pcrtable-ol"l'il''llO" Hl 
+ Foot Pedal Control 
+ Rugged 206a Steel Cabinet 
+ Excellent Factory Support 
+ No Boiler I No Blowdown 
+ 1200 Watts/10 Amps 
+ Safe For Stores-Malls 

The Green Dragon Is Available Through your Local 
Tool Supplier and will be shown at 
The Las Vegas JCK Show, 
Booth Numbers: UU 549-551-553 

QQ 595-597 
RR 594-596 

At The Sands Convention Center 
May 31st-June 4th, 1996. 

Manufac(ured by Newall Manufacturing, Inc 

CHJCAGO 

r-----ROLEY-----~ 

WATCH MATERIAL 
FOR GREAT SERVICE ON ALL 

CROWNS, SAPPHIRE & PLASTIC 
CRYSTALS, TUBES, GASKETS, 

MOVEMENT PARTS, ETC. 
"WE SELL GENUINE ROLEX PARTS 

AND NOW GENERIC ROLEX AS WELL" 

CALL: S&G INDUSTRIES 
TOll FREE: 1-800-942-0047 

or 1-800-407-7912 
FAX: 1-800-423-4256 

"WE STOCK WHAT WE SELL" = [E 
WE ALSO NOW CARRY GENERIC 

CROWN ASSORTMENTS FOR SEIKO & CITIZEN 

\.. ___ _:~L_:o~ ~~~c~ ~~ ___ .) 
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A. NEW REQUESTS 
Mastercraft Automatic 
Watch Winder 
Jeffrey Ohst, Muskegon, l'vll, 
has a device for testing au­
tomatic watches by wind­
ing them; it was made by 
Mastercraft. He is seeking 
the instruction manual for 
this device. 

Branson Cleaning 
Machine B-52H 
Edward Bolan, Bridgewater, 
NJ, seeks a service and 
operator's manual for a 
Branson cleaning machine 
B-52H, 117 volts, 50/60 hz, 
440watts. 

Tweezer Sharpening 
Service 
Jeffrey Forslund, Delafield, 
WI, recalls that at one time 
someone advertised a twee­
zer sharpening service in 
Horological Times. He be­
lieves the service was in 
Florida. Can anyone recom­
mend such a service? 

Clock's Identity 
Bernard Petit, Dothan, AL, 
has frequently helped read­
ers by responding to "BB" 
questions; now he seeks 
some help. He has the clock 
shown in Figure 1 which has 
no identity other than 
"Swiss." There are some 
parts missing and in order to 
restore it, he needs some­
thing to go by. Can anyone 

50 HOROLOGICAL TIMES 

BULLETIN 

BOARD 

identify and supply informa­
tion? Perhaps you have one. 

Figure I. 

Serrari Quartz Watches 
Truman Hamilton, Burbank, 
CA, is seeking information 
about the distributor or ser­
vice agent for a quartz chro­
nograph watch, "Serrari," 
made in Japan. 

22LArogono 8-Day Alarm 
Truman Hamilton, Burbank, 
CA, seeks information for a 
22L Arogono 8-day, key­
wound alarm clock, calibre 
22N. Spare parts, distributor, 
and service information will 
be welcome. This item is 
listed in the "Bestfit" cata­
log on page 331. 

B. RESPONSES 
Removing Scratches from 
Glass Crystals 

One response was phoned in 
by a gentleman who did not 
leave his name; the other 
came from Todd Farmer, 
Williamsport, MD. The 
recommendations were 
identical. 

Glass crystals can be 
polished with Cerium Ox­
ide. It is available from any 
good glass shop. Use a wet 
slurry on a hard felt buff at 
slow speed as per the instruc­
tions on the label. The 
scratches will disappear. 

Vigor Electric Soldering 
Machine,ModelSM-800 
Allen Linkey, Director of 
Gem City School of Horol­
ogy, Quincy, IL, has sent a 
copy of the instruction 
manual for this machine as 
requested by William 
Carson, Groton, MA. 

Aurora Clock by Kirsch 
Hamilton 
Donald Chambers, Lafayette, 
IN, advises Walter Celli, 
Nanuet, NY, that the Aurora 
Clock by Kirsch Hamilton is 
no longer in production. Don 
Chambers has serviced these 
clocks and has offered to 
help Walter Celli. 

C. ITEMS STIILNEEDED 
Clock Strikes at Rapid 
Speed 
Jordan Renaud, Deep River, 
Ontario, Canada, has an an­
tique Beehive-type clock 

with lyre plates, circa 1860-
1870. This clock has eight 
wheels in the strike train in­
cluding the fly. The third 
wheel in the strike contains 
the pin that activates the 
hammer tail. Even though 
the fly is attached tightly to 
the arbor, the strike sequence 
occurs very rapidly. The 
clock has the original power 
springs in it. Can anyone 
suggest the reason, and a 
remedy for this rapid strik­
ing problem? 

''Regina" Music Box 
Cameron Spicknall, Elmira, 
NY, is seeking the phone 
numberand/oraddressofthe 
distributor of "Regina" mu­
sic boxes. We have directory 
listings for finns using the 
name "Regina;" they are lo­
cated in Schwenningen and 
Porzheim, Germany and Les 
Genevez, Switzerland. They 
are basically watch/clock 
manufacturers and there is 
no indication which, if any, 
produces music boxes. Can 
anyone help with a distribu­
tor in this country, or manu­
facturer in Europe? 

Sharp Talking Clock 
Gary Block, Agawam, MA, 
seeks the address/phone 
number of the firm which 
distributes Sharp Corpora­
tion Clocks by Bentley Inc. 
out of Los Angeles, Califor­
nia. These are talking 



clocks. We have a listing for 
the Sharp Talking Clock in 
Japan; it is Sharp Corp., 22-
22 Nagaike-Cho, Abeno-Ku, 
Osaka, Japan. Can any 
reader supply a contact for this 
clock in the United States? 

Waltham Display 
George Kuckenbaker, Harp­
ers Ferry, WV, recently re­
ceived the Waltham display 
as a gift (see Figure 2). The 
circular Lucite contains 
model 771,681, and 6/0-D, 
21-jewel movements all 
marked 5 adj., made in 
U.S.A. There are gold hands 
on all of the movements. 

Any information about 
this display, such as its pur­
pose and approximate date 
will be appreciated. 

Trinad Rock Klox 
Donn Kummer, Tangent, 
OR, has a Trinad Rock clock 
with loose hands. He can get 
the back off but can't get the 
dial out of the bezel. It 
doesn't seem to pry off. The 
glass crystal, which he is 

Figure 2. 

afraid of chipping may be 
epoxied. Mr. Kummer hopes 
to hear from anyone with in­
formation about this clock. 

Waterbury #100 Hall 
Clock 
Richard Porter, Minneapolis, 
MN, has frequently helped 
with "BB" requests. Now he 
seeks information about a 
Waterbury #100 pin wheel 
escapement hall clock 
movement which he has for 
restoration. Specifically, Mr. 
Porter seeks the following 
information: 
1) Suspension Spring: Ma­

terial, length, width, 
thickness, and is it single 
or double leaf? 

2) Cable: Size and material? 
3) Date of manufacture? 
4) If possible, a source for 

or picture of the sweep 
second hand that fits the 
protruding tapered end of 
the escape wheel arbor. 

Pictures or technical infor­
mation from someone famil­
iar with this clock will be 
appreciated. ~ 

535 16th St., Suite 840 • Denver, CO 80202-4243 

TOLL FREE PHONE & FAX 1-800-332-4158 

Serving Watchmakers & Jewelers Since 1918 

ONE TOLL FREE CALL 

DOES IT ALL 
Watch Parts • Eveready & Renata Batteries 

Watch Bands • Crystals • Movements 

Tools • Equipment • Supplies 

Ultrasonics • Cleaning Solutions • Solder 

Casting Supplies • Jewelry Boxes 

,/ No Minimum Order 

,/ Orders Shipped Same Day 

,/ Expert Material Clerks 

NAWCC School oif ]Horology 

Offering classes i.n. t1radll.don.al 
watch & doclk rnakU.][ltg 

James 0. Michaels, Director 
Watch & Clock Repair Instructor 

John A. Nagle, Assistant Director 
Clock Repair Instructor 

Call or write for the 1996 Schedule: 
514 Poplar Street, Columbia PA 17512 

717.684.8261 
FAX 717.684.0878 

The NA wee School of Horology is a private licensed school under the 
Pennsylvania Department of F.ducation -

Division of Private Licensed Schools. 
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I 
REGULATIONS & RATES 

Ads are payable in advance 75¢ per 
word, 80¢ per word in bold type. 
Classified display ads are $30.00 per 
column inch, 2-1/4" wide. Ads are not 
commissionable or discountable. The 
publisher reserves the right to edit all 
copy. Price lists of services will not be 
accepted. Confidential ads are $5.00 
additional for postage and handling. 
The first of the month is issue date. 
Copy must be received 30 days in 
advance (e.g. July issue closes for 
copy on June 1st). 

HOROLOGICAL TIMES 
701 Enterprise Drive 
Harrison, OH 45030 

Phone (513) 367-9800 
Fax (513) 367-1414 

TRADESMAN 

DIAL REFINISIDNG CO. FAST SERVICE, FIN­
EST QUALITY, quantity works welcome. Special­
ize on changing dial feet positions to fit the quartz 
movement. Send your works to: KIRK DIAL OF 
SEATTLE, 4th & Pike Bldg., Suite 625, Seattle, WA 
98101; (206) 623-2452. 

MECHANICAL, QUARTZ, ANTIQUE 
WATCHES AND MUSIC BOX RESTORA­
TIONS: European watchmakers with over 25 years 
experience. Will repair and restore all types of watches 
and music boxes. Quality and guaranteed service. 
Free estimate. Send SASE for price list. M.J. Service, 
Inc. (formerly M.J. Silbert & Co.), 4938 West Irving 
Park Road, Suite 4, Chicago, IL 60641. Call (312) 
777-3775, Fax (312) 794-8837. 

Cerdfted Master Watchmaker 
Jo.aathu Bows 

SWlss Tral.Dsd - WOS'I'EP 
REPAIB.AKD RISTOBATIOH 

From Anttque Verge Fusee to Modem Q.uart.z 
Case Repair 

SPECIALIZING IN CHRONOGRAPHS 

TM Services 
(Time Master) 

1290 Front St., Suite 125, Binghamton, NY 13901 
For more info telephone 607-775-3302 
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CLASSIFIED 

ADVERTISING 

HAMILTON ELECTRIC WATCH REPAIR. 
Expert, experienced service on all Model 500 and 505 
Electric watches. -- Want to buy Hamilton Electric 
parts. Also unusual Hamilton watches, Hamilton ad­
vertising and memorabilia. -- Rene Rondeau, P.O. 
Box 391, Corte Madera, CA 94976. (415) 924-6534, 
Fax (415) 924-8423. 

CUTfERS cycloidal for clock wheels and pinions. 
Module 0.2 to 1.0. Constant profile producing tradi­
tional square bottomed teeth, 104 sizes. Escape cut­
ters: recoil (set of seven sizes), dead beat (set of four 
sizes). Ratchets 60° and 70°. All cutters made in 8% 
cobalt M42 High Speed Steel and heat treated under 
vacuum. Also cutter grinding wheels, Grit and CBN. 
Send for Information Sheet, prices, and order forms 
to: P.P. Thornton (Successors), Ltd., Horological Cut­
ter Makers, The Old Bakehouse, Upper Tysoe, 
Warwickshire, CV35 OTR,England; Telephone 0295-
680454, Fax 0295-688176. 

ARE YOU SPENDING TOO MUCHFORCRYS· 
TALS?? We will make any flat mineral or heavy 
plastic crystal. One-day turnaround. Call or write for 
price list. D & H Crystal Co., 708-D Westchester Dr.~ 
High Point, NC 27262; phone/fax (910) 889-0148. 

REPIVOTING - balance staffs, pinions, arbors for 
wrist and pocket watches. Do not replace original 
parts, let us repivot to manufacturer standards. Juliusz 
Dabrowski, J.D. Watchworks Co., 210 Post St., Suite 
506, San Francisco, CA 94108; Phone: (415) 397-
0310, Fax: (415) 397-0601. 

CLOCK , MUSIC BOX MAINSPRINGS, GEAR 
PINIONCUTTERS,MATERIAL&PARTSCUS­
TOM MADE. TANI, Box 338, Atwater, OH 44201 ; 
(330) 947-2268. Catalog $3.00. 

~"',w, 
Watch7s~;;i~e Inc. 

AUTHORIZED 
FACTORY SERVICE CENTER 

• Blancpain 
• IWC-Schaffhausen 
• Porsche Design by IWC 
• Porsche Design by Orfina 

PARTS & SERVICE 

(800) 275-4687 

RESTORATION & PARTS 
MANUFACTURING FOR ALL 

TYPES OF WATCHES & 
CLOCKS 

We restore all types of watches including 
tuning fork, electronic, quartz, mechani­
cal, antique, high grade, etc. All types of 
clock restoration and custom watch, clock 
parts manufacturing including gear cut­
ting, balance staffs all types, stems (regu­
lar and oversize), repivoting, etc. Over 
35 years experience in watch, clock res­
toration and parts manufacturing. J .S. 
Park, CMW, CMEW, member AWi & 
NAWCC. Satisfaction guaranteed . 
WATCHES UNLIMITED, 222 Century 
Plaza Mall, 7500 Crestwood Blvd., Bir­
mingham, AL 3521 O; Phone 1-800-352-
7056 or (205) 595-2022. Hours: Mon.­
Sat. 10-9; Sun. 1-6. 

CLOCK WHEEL AND 
PINION CUTTING 

Fast service -- Write for free Bro­
chure and price list. Fendleys, 2535 
Himes St., Irving, TX 75060. (214) 
986-7698. 

ATMOS BY JAEGER-LECOULTRE 
Overhauled with a 

three-year (3) warranty on all labor 
MIKE'S CLOCK CLINIC 

1326 Stanford Street 
Santa Monica, CA 90404-2502 

Established in 1982 & AWi Trained 
I also overhaul 400-day clocks 

Please Call (310) 828-6707 

400-DAY CLOCK REPAIR 

We specialize in key-wound 
anniversary clocks. 

Expert Repair 
Fast Turnaround Confidential 

TO THE TRADE ONLY 
It's cheapter and faster to let us 

repair it for you! 
Our only business for 20 years. 

J.R. Associates 
38 Main Street, P.O. Box F 
Goldens Bridge, NY 10526 

(914) 232-7405 
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Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

I Write for Brochures 
INTERNATIONAL DIAL CO., INC. 

I 58 w. SUGARTREE 
I P.O. BOX 970 
I WILMINGTON, OH 45177 

(513) 382-4535 L ___________ _J 
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CRYSTAL FITTING 
Let us take care of all your crystal needs 
95% can be done for $9-$12 Fast 
The rest on estimate approval Turnaround 

Schohl Crystal Works 
208 Barber St. • Spring Lake, Ml 49456 

Phone 1-800-470-4217 • Fax (616) 842-2198 

ALVIN KRUTOLOW FOR 
ROLEX SERVICE 

Master Watchmaker, 47 years experience. 
Awarded technical certificate from Rolex in 
1977. Service includes case & bracelet refin­
ishing & waterproofing of case. All watch 
parts are genuine Rolex. We specialize in the 
repair of high-grade watches & clocks. Not 
affiliated with Rolex Watches, Inc. USA. Ask 
~or Alvin or Marcus, (203) 792-4539. ~ 

ELECTRONIC INSTRUMENT SERVICE 
We are Factory Authorized Service for: 

* VIBROGRAF & PORTESCAP 
* TICK-0-PRINT & L&R 

We service all makes of ultrasonics, all makes of watch rate 
recorders, and related equipment. 25 years experience. 

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

757 Lincoln Ave., #26 
San Rafael, CA 94901 

For Information 
Call (415) 453-9266 

CLASSIFIED 

ADVERTISING 

POCKET WATCH CASE REP AIR-- Bezels, hinges, 
springs, dents, etc. HARRY MAZAR, Tick-Tock 
Specialties, 308 N. McLeansboro St., Benton, IL 
62812. Phone (618) 439-6995. 

CHRONOMETER REPAIR & RESTORATION 
BY FELLOW OF THE BRITISH HOROLOGI· 
CAL INSTITUTE. All work to high standards. I am 
also looking to buy old chronometers, parts, boxes, 
etc. Phil Howard, 4220 Virginia Beach Blvd., Vir­
ginia Beach, VA 23452; (804) 481-7633, Fax (804) 
481-1784. 

CLOCKS: gearcutting, repivoting, jeweling, 
rebushing. Aircraft clocks. ROY H. NIEGEL, CMC, 
CMW, N31552 Saint Joe Drive, Spirit Lake, Idaho 
83869-9544. SASE or CALL (208) 623-4330. 

CHELSEA SHIP'S CLOCKS REPAIRED. 20 years 
experience with Chelsea Clock Co. Harmon Hunt, 29 
Pond Rd., Island Falls, Maine 04747; (207) 463-
2864. 

TIMING MACHINES -- NEW AND REFUR­
BISHED. Quality Service and Repair. DON 
HOLDEN, Box 56, Penna. Furnace, PA 16865. Call 
(814) 692-2285. 

ARTICLES FOR SALE 

HAMILTON MILITARY MATERIAL. Many 
parts available for 992B, 4992B, M23, M22 deck 
watch, M21 marine chronometer, brass hardware for 
boxes. Robert Ravel Co., Box 32, Devon, PA 19333. 
Phone (610) 644-4272. 

MINI QUARTZ MOVEMENTS. Guaranteed low­
est prices--as low as $2.30. Two-year guarantee. Large 
selection of hands and numerals. Free delivery. SASE 
or call (704) 333-0221. HALL CLOCK SHOP, 1512 
Central Ave., Charlotte, NC 28205. 

USEDWATCHMOVEMENTS.H.HERB&SON, 
908RIVARIDGEDR.,GREATFALLS, VA22066; 
Phone (703) 549-8045, Fax (703) 759-5837. 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work recovering 
bellows. Easier than replacing. For infor­
mation, send business-size SASE to: 

JANDi GOGGIN 
Box 175H, Huntington, NY 11743-0175 

CASIO WATCH PARTS 
No Minimum Order Required 

Kaben Enterprises 
3529 Chamblee Tucker Road 

Atlanta, GA 30341 
Official Casio Distributor 

ORDERS (800) 418-2345 
INFORMATION (770) 939-4511 

USED EQUIPMENT: Vibrograf and L&R timing 
machines from $695; engraving machines from $500; 
wide variety of used watchmakers' and jewelers' tools. 
Sheely Wholesale Distributors, Call 800-222-2540. 

BULOVAVC-IOCLEANINGMACHINE,$500.00. 
(805) 929-5317. 

FULL SERVICEW ATCH MATERIAL DISTRIBU­
TOR in Hamilton's backyard. Sheely Wholesale Dis­
tributors, Call 800-222-2540. 

Send $3.00 for our new 
clock supply catalog! 

Timesavers 
Box 12700 

Scottsdale, AZ. 85267 
602-483-3711 

SCHOHL MACHINE, INC. 

CRYSTAL CUTTING TOOL 

USER FRIENDLY 
The machine uses the watch bezel itself to 
trace and cut a precise pattern on the mineral 
glass material. You simply break off at the cut, 
grind and finish the edges. You can make 
crystals for both men's and ladies' watches in 
6-7 minutes at a nominal cost. 

Contact your supplier or call direct 

208 Barber St., Spring Lake, Ml 49456 
Phone 1-800-470-4217 Fax (616) 842-2198 



ARTICLES FOR SALE 
- Rugged - Industrial Strength -

Working Man's Watchband 
This leather watchband will make your 

watch virtually indestructible. 

Watchmakers tools, equipment, material, and sup­
plies, mostly used. Sold by free list, available from 
Dashto, Tom Mister, 983 Providence Square Shop 
Center, Virginia Beach, VA 23464; Phone/Fax (804) 
495-2471. 

MORBIER AND OTHER EUROPEAN 
CLOCKS AND OVAL DOMES 

For Sale, Also Parts & Cases 
THEO BURGER 

3335 Birch St., Palo Alto, CA 94306 
Phone ( 415) 858-3636 
Fax (415) 917-8775 

A complete selection of 
spare parts for the 
Golden Hour Clock 

The Golden Hour Clock Co. 
77 45 East Redfield Road #500 

Scottsdale, AZ 85260 
602-483-3711 

SCHOOLS 
City College of San Francisco Watch Repair Training 
since 1938. In order to speak with the Instructor and 
at the same time register for the class: Voice Mail 
(415) 731-0621. Open enrollment throughout the 
semester. 106 Bartlett St., Room 214, San Francisco, 
CA 94110. When writing for information: CCSF 
Watch Repair Instructor, 2425 Yorba St., San Fran­
cisco, CA 94116. 

JOSEPH BULOVA SCHOOL 
40-24 62nd St. Woodside, NY 11377 

Phone (718) 424-2929 

Quality Instruction Since 1945 

WATCHMAKING 
(17 months) 

WATCH REPAIR 
(9 & 13 months) 

Ideal Housing, Dining, Recreation 

54 HOROLOGICAL TIMES 

CLASSIFIED 

ADVERTISING 

HELP WANTED 

Top-notch clockmaker wanted for well-established 
shop in San Francisco Bay area. Clockmaking school 
graduate preferred for full time position. Antique and 
new clocks, experience with complicated movements, 
use of lathe and tools, including bushing tool, a must. 
Salary and benefits negotiable. Pleasant working con­
ditions in family-owned business. Send resume to: 
Scott Hampton, 3401 Mt. Diablo Blvd., Lafayette, 
CA 94549; (510) 284-4720. 

WATCHMAKERS 
STERLING INC. , a leading national retail jew­
eler, has immediate openings available for watch­
makers. Responsibilities include servicing Rolex 
watches and all other makes--quartz and me­
chanical. 

We are looking for experienced watchmakers or 
recent watch school graduates to join us at our 
newly remodeled technical facility. We offer a 
competitive compensation/benefits package. If 
you are a career minded individual interested 
in growth in a rapidly expanding department, 
please call T. Riggio at (330) 668-5630 or 
complete an application at our corporate head­
quarters: STERLING INC. , 375 Ghent Road, 
Akron,OH44333.Equal0pportunityEmployer. 

STERLING INC. 
The Perfect Career Setting 

WATCHMAKERS 
Universal Geneve Service Center 

Top Salary & Benefits 

Southfield, Ml 

(810) 358-9084 

WANTED TO BUY 

We pay 97% of market for karat gold scrap (any 
amount)! Also, buy filings, gold fill , sweeps, silver, 
platinum! Immediate 24-hour payment return mail! 
Ship insured/registered mail to : AMERICAN MET­
ALS COMPANY, 253 King St., Dept. HT, Char­
leston, SC 29401. Established 1960. Phone (803) 
722-2073 . 

WANTED: Paying high prices for chronograph and 
high grade watches, movements, dials, cases, & parts. 
Dean Samelle, 25 W. Beverley St., Staunton, VA 
24401, phone & fax (540) 885-6064. 

RETIRING, RETIRED OR OTHERWISE 
Buying watchmakers' large or small 

accumulations of tools, equipment, etc. 
Will travel east of the Mississippi 

Ken Waldhorn (810) 399-3067 

WANTED 
• Watches: Rolex, Patek Philippe, Audemars 

Piguet, Vacheron, Lecoultre, IWC, Etc. 
Also Buying Low Grades--Gold-Filled & 
Gold (Hamilton, Bulova, Elgin, Gruen, Etc.) 

• Sterling & Plated Trays, Dishes, Service 
Sets, Etc. 

• Scrap--Gold-Filled, Gold, Silver, Platinum, 
Watch Batteries (Silver or Mixed) 

CALL TOLL FREE 1 ·800-426-2344 

SPECIALTY METALS 
REFINING COMPANY 
1 O Bay Street 
Westport, CT 06880 

Members: Better Business Bureau 
Jewelers Board of Trade 

Ron Fried, President Our 133rd Consecutive Ad 

Watches Wanted 

We desperately need our retail 
customers' fine watches by: 

Rolex, Patek Philippe, Audemars Piguet, 
Vacheron & Constantin, Movado, 

Gubelin, etc. 

We are paying top prices for any high 
quality, unusual or complicated 

Wrist or Pocket Watches 

When You're Ready to Sell a Fine Watch 
Call Us Toll Free 1-800-842-8625 

In Texas 1-214-902-0664 

Always prompt immediate payment! 

Wingate's Quality Watches 
P.O. Box 59760 • Dallas, TX 75229-1760 



WANTED 
GOLD FILLED SCRAP 

SILVER, GOLD, PLATINUM 

WORN OR BROKEN 

WRIST & POCKET WATCH CASES 
•WATCH BANDS (GF & GP)• CHAINS• 

LOCKETS•BRACELETS•EYEGLASSES 

NO ASSAY or REFINING COST 

NO MINIMUM AMOUNT 

DAILY QUOTES - FAST PAYMENT 

QF SPECIAL TIES, LTD. 

P.O. Box 17216 - Milwaukee. WI 53217 

1·80o-351-6926 ·Irv Bard 

Mon - Fri 1 O - 4 Central Time 

- 30 YeatS of Experience -

CLASSIFIED 

ADVERTISING 

TOP BUYERS OF WATCHMAKERS TOOLS, 
MATERIALS, EQUIPMENT, ETC. We travel for 
prompt settlement. Retirements and estate specialists. 
Please call Tom Mister at (804) 495-2471 or (804) 
426-3133 (leave message). 

WANTED: Will pay up to $500 for Rolex Easy 
Opener. Also need Rolex crystal press and Rolex 
movements, cases, dials, etc. We also buy watchmak­
ers tools and equipment, pocket watches, and wrist­
watches. Single items or complete collections. 
WATCHES ETC., 5934 NW 39th, Oklahoma City, 
OK 73122; (405) 789-2824. 

WATCH MATERIAL DISTRIBUTORS 
Please call us if you are interested 

in selling your business 
All Replies Confidential 
Contact Pat Cassedy 

Cas-Ker Co. 
(513) 241-7073 

ANYTIIlNG ILLINOIS 
Want to buy Illinois wristwatches, dials, movements 
and cases (complete or parts) in any condition for avid 
private collector. Please call 800-421-1968, x5520, 
Fax 714-725-9787 or mail to Fred Friedberg, c/o 
TAMS, P.O. Box 2068, Tustin, CA 92681-2068. 

WANTED: Zenith 2552PC movement or watch. Stan 
A. Mueller (206) 759-4862. 

MISCELLANEOUS 

REWARD 
The three watch repairmen using the codes: 

8-4-8 EW 1 R 7885-P R 7 4 72 
sometime during the period 1938-1952, or their fami­
lies, could be eligible for a large reward for their 
assistance. Anyone recognizing any of the three 
codes could also be eligible for a reward. Please write 
for details. 

B.R. Peninger, Box 58331, Louisville,KY 40268 

American Watchmakers-Clockmakers Institute 
36th Annual Board of Directors Meeting 

June 27, 28, 29 & 30, 1996 
Commonwealth Hilton • 1-75 & Turfway Road • Florence, KY 41042 • (606) 371-4400 

THURSDAY, JUNE 27 SATURDAY, JUNE 29 

3:00 PM - 6:00 PM REGISTRATION 8:30 AM -10:00 AM DIRECTORS' BREAKFAST MEETING 
Directors, Past Presidents & Newly-elected Directors 

7:00 PM - 11 :00 PM AFFILIATE CHAPTER DELEGATE 
RECEPTION & ROUND TABLE 10:00 AM -4:00 PM AWi BOARD OF DIRECTORS MEETING 
Alternate Delegates & Board Members Welcome 

FRIDAY, JUNE 28 

7:00 AM - 8:00 AM REGISTRATION 

8:00 AM - 3:00 PM AFFILIATE CHAPTER MEETING 
Keynote Speaker • Mark Butterworth 

10:00AM AWi-ELM TRUST MEETING 
Trustees Only 

11 :00 AM - 2:30 PM RIVERBOAT CRUISE LUNCHEON 
Spouses, Family & Guests 

7:30 PM - 9:30 PM AWi HEADQUARTERS OPEN HOUSE 

6:00 PM -7:00 PM PRESIDENT'S RECEPTION 
Cash Bar 

7:00 PM -11 :00 PM AWl'S BANQUET & AWARDS PROGRAM 
Fred Burckhardt, Emcee 

SUNDAY, JUNE 30 

9:00 AM - NOON AWi BOARD OF DIRECTORS MEETING (CONCLUSION) 

1 :00 PM -3:00 PM EXECUTIVE SESSION (Board Members Only) 

Following Board 
Meeting 

AWi PERPETUATION FUND COMMITTEE MEETING 

CHAPTER 102 MEETING 
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"MS. DEPENDABLE" 

BETIY DANNER RETIRES 

Leap year day, February 29, was a special one for longtime AWI employee 
Betty Danner. It was the day she leaped into retirement after more than twenty 
years of service with A WI. 

Betty Danner recalls that she began work with AWI while Jim Broughton 
was president. She was pressed into service when an emergency developed in 
processing the old "AWI News" for bulk mailing. From that day on Betty Danner 
was called upon to help with many emergencies. 

At that time, our staff was very small; when one person became ill or was on 
vacation there was no one else to pick up their work load. That became Betty's 
area of expertise. She became familiar with every job in the office. Her office 
skills were such that she had no problem analyzing what needed to be done, then 
get it done. 

The unusual thing about this twenty-year employee is that she never worked 
on a full time basis. She was willing to be available whenever she was needed, 
for whatever task, for as long as it took to accomplish it. We depended on Betty 
Danner so much that Milt Stevens dubbed her "Ms. Dependable". Everyone at 
AWI wishes her a long and healthy retirement! 
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CENERIC 
Hands °" ~ 

to fit ,,~ 

Rolex o--{> 
Fits Rolex Set of 
1530 Divers (S) 3 HMSS 
1530 GMT(S) 4 HMSS24H 
1570 (Y) 3 HMSS 
2035 (Y) 3 HMSS 
2135 (Y) 3 HMSS 
3035 Divers (S) 3 HMSS 
3035 Divers (Y) 3 HMSS 
3035 (S) 3 HMSS 
3055 (Y) 3 HMSS 
3085 (S) 4 HMSS24H 
3085 (Y) 4 HMSS24H 
3135 (Y) 3 HMSS 

GENERIC 
Mainsprings 
to fit Rolex 
1530, 2130, 1570, 
3035,3135 

Price 
s30 
40 
30 
30 
30 
30 
30 
30 
30 
40 
40 
30 

$5°0ea 3 of a no. s1295 

GENERIC Crowns 
to fit Rolex 
2294 Yellow 5.3mm 
2295 Steel 5.3mm 
2296 Yellow 6.0mm 
2297 Steel 6.0mm 

GENERIC Stems 
to fit 
Rolex 

51750ea 

CENERIC 
Rotating 
Bezel 
Inserts 
to fit 
Rolex 
Fits Rolex Part No. 

315-16750-6 3151 

315-16753-1 3152 

315-1675-3 3153 

315-16750-1 3154 

315-16758-1 3155 

315-16760-7 3156 

Bezel Inserts 

Color 

Blue/Red 

Black/Yel 

Brwn/Gold 

Bick/Silver 

Black/Ye I 

Black/Red 

s30°0ea 

GENERIC Staffs 
to fit Rolex 
1100, 1210, 1400, 
1530, 1570, 2030, 
2130, 3035, 3135 

•s00ea 3 of a no. s1000 

C ENERI C f!({((fff\ fT({((((f\ 
Case Tubes ~ ~ 
to fit Rolex 
5.3 mm & 6.0 mm 
Includes Gasket $6°0ea 
Gaskets $3.00ea $6/3 $9/6 $12/12 

GENERIC 
Clutch Wheel 
to fit Rolex 

2130 

CENERIC 
Sapphire 
Crystals 
to fit Rolex' -" 
Made From Pink ' _ ___ ;;,./' 
Sapphire Like The Original 
Fits Rolex Part No. 

192 200 
206C 300 
246C 400 
295C 500 
286 600 

Gaskets Available 

GENERIC Axles 
for Oscillating 
Weights to fit Rolex 

Price 

s3995 
3245 
4995 
3745 
49ss 

Model Part No. Model Part No. 
1570 7906 3035 5064 
2130 568 3135 568 

Axles •1000ea 

OR325-10, 210-74, $300 
214-64. 292-76, 302-86 ea 

GENERIC Case 
Clamps to fit 
Men's Rolex 

s3ooea 



1996 Bench Courses 
To register for these courses, please send your Bench Course registration and 
fee to: AWi Central, 701 Enterprise Drive, Harrison, OH 45030. PLEASE 
NOTE: Registrations are limited and will be selected by the earliest postmarks. 
You may register by fax if you wish; if so, please include your Visa or 
Mastercard number, card expiration date, signature, and phone number. 
Registrations cannot be taken by phone. All registration fee checks and 
charges are processed immediately upon receipt. FAX (513) 367-1414 • 
PHONE (513) 367-9800 *Indicates Bench Courses h.eld in conjunction with 
a convention. 

DATE 

MAY 
5 

10-13 

17-19 

18-19 

JUNE 
1-2 

7-10 

8-9 

JULY 
12-15 

19-22 

23-24* 

27-28 

AUGUST 
3-4 

24-25 

CLASS 
INSTRUCTOR 

Servicing ETA Quartz Chronographs 
Jeff Broughton 
Lathe Course (Phase II) 
Roy Hovey 
Advanced Clock Repair 
Ron Iverson 
Intro to American Pocket Watches 
Alice Carpenter 

Filing & Flat Polishing 
Joe Cerullo 
Cross Slide Operations 
Roy Hovey 
Mechanical Chronographs 
Mark Heist 

Lathe Course (Phase Ill) 
Roy Hovey 
Lathe Course (Phase I) 
Roy Hovey 
Intro to American Pocket Watches 
Alice Carpenter 
400-Day Clock Repair 
Ron Iverson 

Striking Clocks 
Buddy Carpenter 
Intro to American Pocket Watches 
Alice Carpenter 

SEPTEMBER 
7-8 Hairspring Vibrating 

Joe Cerullo 
13-16 Lathe Course (Phase II) 

Roy Hovey 
14-15 Mechanical Chronographs 

Mark Heist 
14-15 Striking Clocks 

Buddy Carpenter 
20-22 Advanced Clock Repair 

Ron Iverson 

OCTOBER 
4-6 

5-6 

12-13 

25-28 

Mechanical Watch Repair 
James Lubic 
Mechanical Chronographs 
Mark Heist 
Striking Clocks 
Buddy Carpenter 
Lathe Course (Phase Ill) 
Roy Hovey 

LOCATION 
FEE 

Oklahoma City, OK 
$50.00 
Charlotte, NC 
$280.00 
Seattle, WA 
$150.00 
Dallas/Ft. Worth, TX 
$100.00 

Tucson, AZ. 
$100.00 
Minneapolis, MN 
$240.00 
Seattle, WA 
$100.00 

Charlotte, NC 
$280.00 
Arlington, TX 
$280.00 
Chicago, IL 
$100.00 
Oakland, CA 
$100.00 

Dallas, TX 
$100.00 
Cleveland, OH 
$100.00 

Greensboro, NC 
$100.00 
Arlington, TX 
$280.00 
Newark, NJ 
$100.00 
Oakland, CA 
$100.00 
Austin, TX 
$150.00 

Cleveland, OH 
$150.00 
Seattle, WA 
$100.00 
San Diego, CA 
$100.00 
Arlington, TX 
$280.00 

1996 Project EXtend 
AWi's continuing Education Program offers one-week and two-week classes 
in various phases of watch & clock repair techniques. Work alongside 
reconized leaders in the field of horology. See how they handle the everyday 
situations we all encounter. All Project Extend classes are held in AWi's train­
ing rooms in Harrison, Ohio. Call or write for information and details for the 
classes that interest you! AWi Central, 701 Enterprise Dr., Harrison, OH 45030 
Phone (513) 367-9800, Fax (513) 367-1414 

PROJECT EXTEND WATCH CLASSES 
DATE 

JUNE 
10-14 

23-27 

JULY 
22-26 

AUGUST 

CLASS 
INSTRUCTOR 

Accutron Repair 
Henry Frystak 
Advanced Quartz Watch Repair 
Robert Bishop 

Beginning Horology 
James Lubic 

12-24 12-Day Lathe Course 
Roy Hovey 

26-30 Machine Shop Practices 
Ron Decorte 

SEPTEMBER 
9-13 Band Repairs & Crystal Replacement 

David Christianson 
16-20 Basic Jewelry & Watch Case Repair 

Marshall F. Richmond 
21-22 Watch Case Finishing 

Dennis Warner 
23-27 Introduction to the Watch Movement 

James Lubic 

OCTOBER 
7-11 Time Train, Dial Train & Friction Jeweling 

James Lubic 
21-25 Drawing the Lever Escapement 

James Lubic 
28-Nov. 1 Adjusting & Repairing the Lever Escapement 

James Lubic 

NOVEMBER 
18-22 Balance Assembly - Staffing, Truing & Poising 

James Lubic 

FEE 

$262.00 

$250.00 

$250.00 

$780.00 

$250.00 

$250.00 

$250.00 

$100.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

PROJECT EXTEND CLOCK CLASSES 
DATE CLASS 

INSTRUCTOR 

AUGUST 
12-17 Striking & Chiming Clocks 

Buddy Carpenter 
19-23 French Clock Repair 

Ron Iverson 

SEPTEMBER 
23-28 Antique Clock Restoration 

David Christianson 
30-0ct. 4 Prep for CMG Examination 

David Christianson 

OCTOBER 
7-11 Introduction to Clocks 

Jim LaChapelle 
21-25 Advanced Cuckoo Clock Repair 

Jim Williams 

FEE 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 




