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UP FR.ONT 

Here it is time to pack up and get to the Annual Meet
ing at A WI, and I hope to see all the representatives of all 
the Affiliate Chapters there. There are three new chap
ters, and I am anxious to meet them there. 

The Annual Meeting is a wonderful time to renew old 
friendships and create new ones. There will be a lot of old 
blood there, and some new blood, with some great ideas 
about a sense of direction in which AWi should be going. 
Come on out and meet these people and share your ideas. 

There will be a time of fellowship for the Affiliate 
Chapter representatives on Thursday night that will be very 
informal; just a time to get to meet everyone and kick 
around ideas to be discussed on Friday at the more formal 
meeting. Then on Friday, during the Affiliate Chapter 
Meeting, each delegate will be given a chance to tell what 
his chapter is doing and to present his recommendations 
as to what his chapter wishes A WI to do for them. All 
these recommendations will be discussed fully and a slate of 
these recommendations will be voted on by the delegates. 

On Saturday all these approved motions will be pre
sented to the Board of Directors for their consideration. 
Upon approval by the Board, these motions become new 
directions in which AWi will move. You can see it is im
portant that you have your delegate at the meeting to rep
resent you. 

Last year there were about twenty Affiliate Chapters 
represented at the annual meeting. Now, is this any way 
to run a railroad? What if your state decided not to send a 
Senator to Washington? How would you feel about that? 

Once again, I would encourage you to send your del
egate to this meeting. Shucks, you don't even have to be 
a delegate to attend. I invite all of you to come and join us. 
All of us on the Board of Directors would love to see all 
6,000 members there. Just think what that sea of smiling 
faces would look like if they could be assembled in one 
place; 6,000 faces with a common goal and working to
gether to accomplish that goal. 

We realize that this assembly is only a dream of ours 
but we can deal with reality, and we will accept a group of 
only 5,999 this June. Just don't be that one left at home. 

Be aware that AWi is yours, not ours, or theirs, and 

Continued on page 31. 
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The audio-visual department at A WI is one of our most 
promising programs for bringing high-quality technical 
information to our members wherever they may be. Even 
though only a few videos have been produced so far, they 
have enjoyed great popularity among the membership. 
Between library loans and outright purchase, several hun
dred videos have been distributed in the past few months. 
Only Horological Times reaches more people. 

That brings up the next obvious question. If it is so 
successful a program, why aren't we doing more? The 
answer is: we plan to, but we need your help. In last 
month's column, we discussed how to be a contributor to 
Horological Times. This month we're going to tell you 
how to get a videotape produced. 

To begin with, it's a lot of work. A great sports writer 
once said: "It's real easy to write a column by deadline. I 
just sit at the typewriter until little beads of blood pop out 
of my brow." Writing a publication-ready article for Horo
logical Times may even be an easier project than putting 
together a good video script. Bob Bishop, Chairman of 
the A WI audio-visual committee, has written an A WI Video 
Production Guide that is essential first reading for those 
who would like to tackle this project. Following are a few 
excerpts from this guide. 

The first step is pre-production: this is the planning 
stage. The prospective author must present his proposal to 
the audio-visual committee for approval. The committee 
must have an outline of the project. The outline must con
tain the qualifications of the author, the topic, the program 
content and a general description of the tools, equipment, 
and supplies needed. The outline does not need to be 
lengthy, but it must be a convincing display that this is a 
worthy project and that the author knows what he is talk
ing about. Once a proposed outline is approved, the au
thor must, in cooperation with the video department, put 
together a complete script. Each scene must be prepared 
in detail. Not only the actual spoken words, but the action 
that is to take place on screen must be described and they 
must coordinate with each other. Each scene must fit with 
the rest of the script to create a continuous, interesting 
program. 

Continued on page 31. 
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QUESTIONS 

& ANSWERS 
From the Henry B. Fried Library 

Questions & Answers this month re
flect the work of the Technical Com
mittee and David Christianson, Chair
man. The members of this committee 
are doing an outstanding job since it 
was assembled less than a year ago. 

-Editor 

QUESTION 
I need technical information on a 

quartz wall clock approximately 1' in 
diameter. The dial has "Westclox 
Quartzmatic." It is marked "made in 
U.S .A." Other information is General 
Time 59303 EIA 151-1. The clock 
operates on a 1 112 cell. The move
ment is well made and has brass (not 
plastic) plates, thus I believe it is worth 
repairing. 

E.E.A., Clear, Arkansas 

ANSWER 
I have forwarded your technical 

inquiry to Mr. David Carlson, a mem
ber of our technical committee and 
one who has indicated an interest in 
quartz clocks and their repair. How
ever, while we wait for a response 
from Mr. Carlson, I will venture a re
sponse myself. 

Nancy Danner, our Librarian, 
notes that technical information from 
Westclox would not be forthcoming 
and she is quite correct. However, di
agnosis of this clock movement 
should not be too difficult. The prob
lem can be isolated as being either 
electronic or mechanical, as in the 
analysis of a quartz wristwatch. 

After placing a fresh battery into 
the battery holder (assuming the con
tacts are clean), test the circuit by plac
ing the probes of a volt-ohm meter 
(VOM), set at 100 microamperes, at 
the points where the coil joins the cir
cuit (polarity is not a concern). If the 
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meter pulses, first plus so many 
microamps and then minus so many 
microamps (the actual number of 
microamps is not important) then the 
circuit is OK. To test the coil, it must 
be unsoldered from the circuit. Then 
place the probes of the VOM (set at 
lOK ohms resistance) on the leads of 
the coil. If any resistance to the flow 
of current is indicated, then the coil is 
OK (here again, the actual number of 
ohms is not important). 

If the circuit does not allow the 
meter to pulse positive and then nega
tive, you have a faulty circuit. Look 
for a physical break in the printed cir
cuit path and/or corrosion or contami
nation on the circuit board. If a break 
is found, repair with a circuit repair 
epoxy or a circuit repair paint (avail
able at your local auto supply store as 
window defroster repair kit, or from 
your clock repair supply house). If 
corrosion or contamination is present, 
brush with a liquid solvent and blow 
dry, wipe with Rodico™, or use a 
sharpened pencil eraser. Be careful not 
to rub so much as to erase the printed 
circuit path. Contamination between 
circuit paths will also cause malfunc
tion. Make sure the board between the 
paths is clean of oil, grease and corro
sion. Then recheck with your VOM 
meter to be sure your repair has been 
successful. 

If the coil shows an open condi
tion, i.e., you get an infinite resistance 
reading (left-hand side of your meter's 
scale), your coil wire is broken. Look 
for a break in the wire and repair the 
break by painting the general area of 
the break with the circuit repair paint. 
Then recheck with your meter. If you 
can't find a break in the coil wire, then 
the break is internal and the coil is not 
repairable. 

If you can' t find a break in the cir
cuit path or the circuit will not cause 
your meter to pulse+ and-, then the 
fault is internal and the circuit is not 
repairable. 

If the circuit and coil test 0 K, then 
your problem is a mechanical one, in 
which the gear train is dirty, needs lu
brication, the pivot holes are worn, 

pivots bent, or wheel teeth bent or bro
ken. Possibly the rotor is contaminated 
and needs to be cleaned of metal fil
ings and dirt (use Rodico™ or mask
ing tape). 

Further information on the repair 
of quartz clocks can be found in Henry 
Fried's book on quartz watch repair, 
available on loan from our AWI Li
brary. 

Hope this has been somewhat 
helpful. We'll wait to see if Dave 
Carlson has anything to add to this that 
I might have overlooked. 

And of course, if either of us can 
be of further assistance, please let us 
know. 

DavidA. Christianson, Chairman, 
A WI Technical Committee 

David Carlson of the Technical Com
mittee concurred with this advice and 
added. I certain! y recommend the test
ing procedure that David outlined in 
his letter. One word of caution, if the 
coil is damaged the conductive paint 
must "wet" the broken ends thor
oughly because clock coils carry more 
current than their watch counterparts. 
One other problem found in some 
clock quartz movements is that the 
ceramic magnet which is part of the 
armature structure can become loose 
and must be tightened. 

As a practical matter, I don't 
spend a lot of time debugging and re
pairing quartz clock movements when 
a replacement is possible. If you 
choose to put in a new movement, I 
recommend a "high torque" type to 
carry the loading of the hands since 
you have a comparatively large dial. I 
have had good success with "hot melt" 
guns in positioning and securing a re
placement movement. 

David J. Carlson, Member, 
A WI Technical Committee 

QUESTION 
Enclosed are photos of a watch 

that I hope someone can identify and 
explain the purpose of the mechanism 
in the dust cover of the case. 

C.L.S., Atlanta, Georgia 
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ANSWER 
Your very interesting pocket 

watch was made about 1890 in the 
area of Switzerland known as 
LeLocle. The calendar, a simple one 
with levers and knobs for adjusting it 
for short months and leap year, has the 
names of the months written in 
French. The calendar mechanism is 
driven by a 59-tooth moon drive wheel 
on the front of the movement, via an 
indexing arbor that extends through the 
movement to the calendar on the back. 

DavidA. Christianson, Chairman, 
A WI Technical Committee 

Enclosed are copies of an adver
tisement I found in the Horological 
Journal, Vol. 44, August 1902, which 
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positively identifies your watch. Also 
assisting with your request was 
Bernhard Stoeber, a member of our 
committee who responds as follows. 

In my German book, Pocket 
Watches, by Reinhard Meis on page 
266 is an identical piece pictured, 
"Photo 757-758." The caption reads 
as follows. 

"Gold Savonnette pocket watches 
with astronomical indications, French, 
ca. 1890. Signed on the dial: 
Calendrier Brevete (Patented Calen
dar), case with hunting cover. Porce
lain dial and steel hands in the center 
opening for the faces of the moon. Dial 
on the back with silver-plated outer 
bezel indicating the day of the week 
in a five-week cycle. In the center is a 
little window for the indicator of the 
month with the proper amount of days, 
in the center indication of the date via 
a steel hand, lever escapement. Diam
eter 53 mm." 

The only thing I can add is that it 
appears that this watch was made for 
the American market, judging by the 
damascening of the bridges. 

Bernhard Stoeber, Vice President, 
Technical and After Sales Service 

QUESTION 
Recently I have come across a 

pocket watch, heavy, scalloped hunter 
case, which is marked the inside 
cover: Benrus, 18k, Remontoir, 15 
Rubies, 7632. The watch size is 12, 
crown winding, lever set, beautiful 
porcelain dial with Roman numerals, 
sunk seconds dial. 

Can you shed any light about the 
place, the period it was made, desir
ability as a collector's item, and any
thing else? 

N.L., Highland Lakes, New Jersey 

ANSWER 
The first mention I have of Benrus is 

as an importer and wholesaler of watches 
inNewYorkin 1924, wheretheymarketed 
"1892" and "1893" World's Fair models 
as well as many other models. In 1927 
Benrus is listed as a firm in Switzerland 
(in La Chaux de Fonds), and it is listed there 
from then on. 

I suspect that the watch you have 
is an early, better quality Swiss model, 
marketed by Benrus probably in the 
late 1920s. The fact that it is marked 
"Remontoir" and "15 Rubies" instead 
of 15 jewels and "has a heavy case" 
tends to reinforce this view. 

To my knowledge, Benrus did not 
manufacture any of its own move
ments, but chose instead to purchase 
ebauches from other manufacturers 
and case them for resale. 

The fact that it is a heavy 18 karat 
hunting case watch makes it a desir
able collector's piece although the 
movement is probably fairly common 
place for its period; its value being 
more for its case and style, than for 
its movement or its maker/distributor. 

DavidA. Christianson, Chairman, 
A WI Technical Committee 

QUESTION 
I need some advice. I have a 

Hamilton watch with a very loose 
canon pinion. I have tried to tighten 
it using a broach and cutting pliers. I 
have had two of them break using this 
method; it always worked in the past. 
I have even tried the "hair in the canon 
pinion" trick. It will go so long, but 
the hair won't stay in place. The canon 
pinion goes on and off very hard, but 
it is so loose when it is on the post 
you can twist it around with tweezers. 
Any suggestions would be appreciated. 

D. VK., Tangent, Oregon 

ANSWER 
Your canon pinion problem is a 

familiar one to me, although not com
mon, nor unique to Hamilton. 

The broach and cutting pliers 
works most of the time, but if the un
dercut on the center wheel post is 
deep, the two dents produced by this 
method take up so much room that the 
canon pinion goes over the center 
wheel post with great difficulty, and 
the dents get pushed back out of the 
way as they slide down the length of 
the post, so that they cannot reach into 
the notch of the center wheel post and 
do their friction work. 

Continued on page 56. 
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With this article we be
gin a series of twelve ar
ticles focusing their atten
tion on questions that Mr. 
Huckabee has encountered 
most frequently whether it 
be by mail, or more often at 
Guild meetings and 
NA WCC meetings. All will 
deal with the old American 
Clock. 

While this series is in 
progress, Mr. Huckabee will 
continue to answer ques
tions on other subjects that 
may be sent to him by way 
of this column. Feel free to 
continue to direct your ques
tion to: "Ask Huck," c/o 
Horological Times, 701 En
terprise Drive, Harrison, 
Ohio 45030. 

The questions I most 
frequently receive are re
lated to the older American 
clocks: typically an eight
day spring driven move
ment. I have compiled a 
group of questions that may be called 
"The Tired American Clock." The 
answers are directed to that class of 
movements, but may also be used as 
guidelines to other types of mechani
cal movements. 

Q What causes an old American 
• clock to run well for several 

days and then stop? Restarting may 
cause it to continue to run for the full 
week. 

A You probably have an inter
• mittent bind in the power 

flow. This can be from many sources. 
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HUCK 
By J.M. Huckabee, CMC, FBHI, FAWI 

THE TIRED AMERICAN CLOCK 

Part 1 

Pivot Ringing 
A worn pivot, scored with rings 

of wear on its surface is a common 
cause. Observe that the pivot hole will 
be worn in conjugate form to the pivot. 
This means that you will have the ar
bor captured without endshake, a 
semi-bind, and a power robber. 

Elongated Pivot Holes 
A pivot hole that appears elon-

gated from wear is run
ning in a position of zero 
side shake. This be
comes a power robber. 

Racked Movement 
These movements 

have small pillars and 
thin plates. The two 
strong mainsprings may 
rack (twist) the move
ment and inflict a bind in 
pivots and wheel pinion 
depthing. A back 
mounted movement, a 
Kitchen clock for ex
ample, can be racked 
when fastened to a 
warped case. Foot ad
justment is needed. 

Mainspring Friction 
Varnish on the main

spring from old lubricant 
can also be a power rob
ber. Beware of a spring 
that does not wind and 
unwind with a smooth 
action. 

These items can be solved by 
pivot polishing, pivot hole bushings, 
and cleaning. 

This series will continue next 
month. 

If you have any 
questions, please write: 

"Ask Huck" c/o Horological Times 
701 Enterprise Drive 

Harrison, Ohio 45030 
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AWi 
37thAnnual 

Board of Directors 
Meeting 

June 26, 27, 28 & 29, 1997 

Commonwealth Hilton 
1-75 & Turfway Road 

Florence, KY 
Phone (606) 371-4400 

THURSDAY, JUNE 26 
Registration 
Affiliate Chapter Reception & Round Table 

FRIDAY, JUNE 27 
Registration 
Vendor Display 
Affiliate Chapter Meeting 

Keynote Speakers - Pat Cassedy & Lou Esselman 
of Gas-Ker Co. 

AWi-ELM Trust Meeting 
James M. Dodson Perpetuation Fund 

Committee Meeting 
AWi Headquarters Open House 

SATURDAY, JUNE 28 
Vendor Display 
Directors' Breakfast Meeting 
AWi Board of Directors MeeUng 
President's Reception, Buffet & Awards Program 

Fred Burckhardt, Emcee 

SUNDAY, JUNE 29 
AWi Board of Directors Meeting (conclusion) 
NAWCC Chapter 102 Meeting 

FOR MORE INFORMATION CONTACT 
AWi CENTRAL (513) 367-9800 

ROCK 
QUARRY 

I 

By Fred S. Burckhardt 

Trying to please everyone is like 
trying to eat barbecued ribs without 
getting any on your fingers. As you 
grow older you'll understand what I'm 
talking about. 

People, especially customers, are 
programmed to be dissatisfied with 
everything. For example, the other day 
a woman came into the store and com
plained that she was not pleased with 
the repair job on her watch. Now, let's 
analyze this for a minute. 

First of all, she probably thought 
she was the first customer to experi
ence dissatisfaction with my work. I 
let her know in a hurry that there have 
been many-nay, multitudes of 
former customers who have not been 
pleased in dealing with me or the 
shoddy work they get in return for 
their hard-earned money. 

Secondly, where else can she get 
her repair work done at such a high 
price and get such lousy work in re
turn? Anybody can turn out good work 
for less money, but it takes years of 
practice to do the opposite. 

Thirdly, while informing me of 
her displeasure, she mentioned 

something about reporting me to the 
Better Business Bureau and taking me 
to court. These are nothing but empty 
promises. I know all the people at the 
BBB by first name. If a day goes by 
they don't get a complaint about me, 
they call to see if everything is okay. 
They are a good group but they never 
give me any business. 

As far as taking me to court, wait 
until she checks with her attorney. 
They all know my lawyer, SUITS 
BRACHMAN. He has worn a path in 
the concrete sidewalk from my place 
to the courthouse. Come to think of 
it, she may have to wait five to ten 
years. He should be out by then. 

The best way to handle a customer 
who is picky enough to return with 
their watch, just because it isn't run
ning right, is to take it and tell them 
you want it to run a while after you 
redo it. Then you should keep it for 
about five or six months. They'll be 
so happy to get it back they'll dare not 
complain again. 

Of course, you know I'm kidding 
about this. Well maybe part of it, but 
just a very small part. The important 
thing to remember when dealing with 
a customer such as this is to always 
use the synchronized incremental con
tingency so the functional logistical 
concept will work properly. I know 
you don't have the slightest idea what 
that means but let's face it, you have 
to admit, it has the ring of a true 
expert! ~ 

HERMLE - KIENINGER - URGOS 

MOVEMENTS FROM Restore Profits! 
jll)uttcrtuortlJ ~loclu5·, 3htc. 

• 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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Historic Timekeepers, lnc.'s 
Ultrasonic Cleaning Concentrate 

Evaluated and rated EXCELLENT by Roy Hovey 

• Biodegradable! 
• Odorless! 
• 1 gallon makes 8 gallons 

$26 per gallon 
plus $4 shipping 

Send check to: 

• Non-hazardous shipping! 
• Lacquer friendly! 

$7 per pint 
plus $3 shipping 

Historic Timekeepers, Inc. • P.O. Box 69 • Fork, MD 21051 
• Available through limesavers • Dealer inquiries invited 



The Future ... 
Where plastic and metal quartz watch 

movements can be cleaned with one solution which 
is easy-to-use, efficient and environmentally safe. 

It's Here ... 

Pia 

It will revolutionize 
the way the world 

cleans quartz watch 
movements. 

II 

The future is now available through 
your official PlastiClean distributor 

13 Fluid Oz. Aerosol Can NEW LOW PRICE: $16.95 

~k_r~ ® EMAIL ORDERS: Zantec@aol.com ORDERS ONLY (800) 441-7569 
~ ~ /N.c TECH HOTLINE (609) 586-5088 FAX (609) 586-8221 ..-.. .... ;.-----.... ====================================================== 



FROM THE 

WORKSHOP 
By Jack Kurdzionak 

Lantern Pinion Repair 
The lowly lantern pinion is, accord

ing to Donald DeCarle in his book Prac
tical Clock Repair, one of those simple 
designs that functions much better than 
it looks. The simplicity of its construc
tion makes for an easy repair when the 
wires in the pinion need to by replaced. 
The old wires are removed and new 
wires of the same diameter and length 
are inserted in their place. The most dif
ficult part of the operation is cutting all 
of them to the same length. If you have 
a watchmaker's type lathe you can 
quickly make some replacement wires 
for the lantern pinion. A felt tip marker 
with a fine point is needed. Using an 
original wire from the clock pinion as 
sample, mark off its length of the top 
edge of your T-rest with the marking 
pen. Two marks are necessary. The first 
one near the left side of the T-rest and 
the next one to its right, one wire length 
away from the first. Place the wire stock 
in a collet with the right-hand end just 
at the right-hand mark on the T-rest. 
Using your hand-held graver make a cut 
in the stock at the left-hand mark on the 
T-rest. The cut only has to be deep 
enough to allow the stock to be broken 
at that point. Do not break it off yet. After 
the first cut has been made, advance the 
stock to the right so that the first cut is 
placed at the right-hand mark on the T
rest. Continue to advance the stock and 
cut it to length. When you have made 
enough cuts, the stock can be removed 
and broken off at each cut. The wires 
will all be of equal length and the cuts 
will not need grinding to finish the ends. 

Jack Kurdzionak 

Removing Scratches from the Back 
of a Watch Case 

The watchmaker often finds that the 
back of a watch case has been scratched 
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or gouged from futile attempts to open 
the case. To restore the straight-grained 
line finish on a case back, Wayne 
Lannon of Massachusetts suggests the 
following. Place a sheet of fine emery 
paper (320 grit is okay) on a flat sur
face. Clamp a wooden straight edge on 
the paper so that the paper and straight 
edge are fixed on the flat surface. Push 
or draw the back of the case over the 
emery paper using the clamped straight 
edge as a guide. With the case back fol
lowing the straight edge, you will get 
the very nice straight grain finish that 
the watch had when new. Wayne does 
urge caution when refinishing case 
backs that have model and serial num
bers embossed in the back. Aggressive 
refinishing may remove that important 
information which may be difficult or 
impossible to retrieve. 

Fool's Gold 
Bill Schroeder of Chicago has sug

gested how a horologist can save time, 
be more efficient, and as a result, earn 
more per hour. Bill was invited to look 
over the tools and materials of an eld
erly watchmaker who had recently 
passed away. The widow thought that 
she owned a gold mine in her late 
husband's shop. She was well aware of 
the cost of tools and parts for our indus
try at today's prices. When Bill exam
ined the contents of the shop, he real
ized that it was only fool's gold. 

The tools in the shop were easily 
identified, but the watch materials were 
another story. The deceased watchmaker 
must have had the world's best memory. 
He left hundreds of capsules, envelopes, 
and bottles containing thousands of 
stems, staffs, wheels, jewels, etc. with
out any labels that would have indicated 
the make and caliber that these materi
als were to fit. The unidentified mate
rial made up about 90% of the collec
tion. This collection of material prob
ably contained many desirable parts if 
one could determine their application. 
Unfortunately, this material has little or 
no practical use and less financial value. 
It is fool's gold. The widow eventually 
received very little for her husband's 
materials. 

Bill asks, "I wonder how many of 
you can honestly say that you can iden
tify the contents of all of those unmarked 
bottles in your shop?" He suggests that 
you make a habit of labeling each part 
you put into a container, when you put 
in into the container. It will take a few 
seconds to label each container and those 
parts will be valuable to you, future 
watchmakers, and your heirs. "You can't 
take it with you," is not exactly true. 
Your memory goes with you. 

Preserve Your Catalogs 
The Bestfit Encyclopedia of watch 

material has not been printed for about 
twenty years. The Swigart Catalog of 
American Watch Movements is now 
forty-five years old. Both are paperback 
books meant for use until replacements 
were published. The industry has radi
cally changed since that time and noth
ing has been printed to replace them. 
Every watchmaker who services antique 
timepieces will need the information in 
these catalogs as it is found nowhere 
else. We are still using them to the point 
where they are literally falling apart from 
daily use. At one time a watchmaker 
could go to an NAWCC mart and buy a 
replacement set, used and in good con
dition, for a few dollars to replace his 
worn out catalogs. They are now disap
pearing from the marts and the few that 
are around are as worn as the ones you 
may want to replace. 

If you are a frequent user of these 
catalogs, you can have them profession
ally bound in a hardcover book. There 
are bindery services that will salvage 
your catalogs and put them into a hard
cover binding that should last a lifetime 
of daily use. Check the phone book's 
yellow pages for a bindery service. Pub
lic libraries have had their worn books 
rebound as needed. Your local librarian 
may be able to offer assistance to locate 
this service. My personal experiences 
has been very positive. The catalogs I 
use were rebound several years ago. 
Their deterioration has been halted, they 
stack neatly in a bookcase, and they are 
easy to locate because of their distinc
tive covers. 

Jack Kurdzionak 



WATCHMAKERS SPECIALS 
QCW-2000A BAT - 350 POLYTEST 

The latest state-of-the-art 
instrument for checking quartz 
analog watches. Two speed 
testing is possible. Polytest can 
easily check the battery, 

For Mechanical Watches 
Checks the accuracy of the 
timing mechanism. 
Mechanical has timing paper 
readout for diagnosing and 
regulating. 
Times all common beats. 
110/220 Volt. 
One year guarantee. 

the battery contacts, the quartz 
integrated circuit, the coil, the rotor 
and wheel train. One year guarantee. 

List Price 

DRS Special Price 

$1,495.00 
$1,275.00 

List Price 
DRS Special Price 

$195.00 
$175.00 

MUST HAVE ASSORTMENTS 
Ass't # 
190 
MQA-72 
1028 
1029 
84 
1001 
1016 

Description 
Generic Crowns for Seiko (24 pcs) 
Master Crown (72 pcs) 
Cotter Pin (84 pcs) 
Pressure Pin (104 pcs) 
Digital Watch Spring Bars (84 pcs) 
Double Shoulder Spring Bars (700 pcs) 
Extra Thin Spring Bars (200 pcs) 

Price 
$42.50 
$77.50 
$17.75 
$19.75 
$12.50 
$17.50 
$12.50 

Special 
$38.50 
$69.50 
$16.00 
$17.75 
$11.50 
$15.50 
$11.50 

GREAT MOVEMENT PRICES AT DRS 
CALIBER# 
ESA 210.001 
ESA 280.002 

l~SA 562.101 
ESA 578.004 
ESA 581.001 
IESA 801 .004 
ESA 803.114 
ESA 901.004 
IESA 902.005 
ESA 955.114 
ESA 956.032 
IESA 956.114 
ESA 959.001 
ESA 976.001 
[ESA 98-0.163 
RONDA 751 
RONDA 753 
llSA 389-31 
ISA 1198/32 

PRICE 
$145.00 

24.00 
8.50 

18.50 
20.00 

7.5Q 
7.50 

10.00 
6.50 

12.00 
35.00 
12.00 

225.00 
43.00 
27.00 

9.00 
9.00 
7.00 
7.00 

CALIBER# 
MIYOTA2020 
MIYOTA 2030 
MIYOTA~NSO 
MIYOTA 5R21 
MIYOTA5Y20 
MIYOTA 5Y30 
MIYOTA6L12 
MIYOTA 6L32 
HATTO~I PG10 
HATTORI PC11 
HATTORI PC21 
HATTORI PC33 
HATTORI VB208 
HATTORI VP33 
HATTORI VT83 
HATTORI VX10 
HATTORI VX11 
HATTORI VX43 

THE JEWELERS' DEPARTMENT STORE 
Toll-Free: 800-223-8960 Fax: 800-526-8682 

PRICE 
$ 5.00 

5.00 
21.50 I 
21.00 
10.00 
9.oo I 

11.00 
9.00 
8 .. oo I 
8.00 
6.00 
a.oo I 

21.00 
8.00 

10.00 I 
10.00 
10.00 
11.00 I 

56 West 47th St. New York, NY 10036 (212) 819-0237 Fax: (212) 354-2270 
E-Mail Address: 2778@polygon.net 



ANE-W 
CLASSIC 

EMERGES 

Rne Swiss 
•.. . .. . . . mechanical 

\ \ movement. 

The patented 
Triplock winding 
crown protects 
the movement. 

Scratch-resistant 
synthetic sapphire 
crystal with signature 

"Cyclops" eye. 

Water-resistant 
and pressure
proof to 200 
meters. 

Rugged case 
sculpted from 
solid stainless 
steel. 

Water-resistant 
band with deployable 
steel buckle. 



INTRODUCING THE 

TIGER WOODS 
TUDOR CHRONOGRAPH 

A dominant new twosome Tiger Woods with the 

is about to begin play. quality and classic styling 

Tudor and Tiger Woods of fine Tudor watchmaking. 

have teamed up to Available in an array of 

create The Tiger Woods distinctive styles. 

Tudor Chronograph. 
To find out more about the new Tiger Woods 

This exciting line of Tudor Chronograph, call Tudor Watch 

new watches has unmistakable U.S.A., Inc., at 1-212-906-0010. 

championship qualities. Exceptional Like its namesake, an 

Swiss craftsmanship. Fully water- emerging classic. 

resistant. Rugged stainless-steel 

case. Very cool colors. 

Advertising support featuring 

Tiger Woods and The Tiger Woods 

Tudor Chronograph will appear this 

summer in major magazines . 

The Tiger Woods Tudor Chronograph ~ 

combines the emerging greatness of TU D QR 

1997 Masters Champion 



TIME JUST WON'T 

RUN DOWN 
By Jay M. Foreman, FBHI 

And, thank God it won't...and neither will the American 
watchmaker. 

You have heard the old adage "since time immemo
rial." That has to tell you something. I was just perusing a 
few extremely old horological books that my wife found 
for me in her favorite antiquarian book shop. Here are a 
few examples from these books of why time and the Ameri
can watchmaker just won't run down. 

For you watchmakers that wind watches every morn
ing, be thankful that this is not the late 1800s. Just prior to 
the tum of the century there came about the Waterbury 
pocket watch. Can you guess how long the mainspring 
was? Well, hold on to your hat...9 feet...not inches, feet. 
When it came time for a man to wind his watch, unless he 
had an extreme amount of tenacity and strong fingers, the 
proud owner of a Waterbury would have a group winding, 
passing the watch on to his friends to help wind when his 
fingers got tired. Leave it to children to come up with the 
best solution. They would wind the Waterbury by running 
along a fence holding the crown against the wood. Re
member, this had to be done daily. The Waterbury watch 
with its 9-foot mainspring was the talk of the day. Min
strels even opened performances by saying, "We come 
from Waterbury, the land of the eternal spring." 

In spite of a definite market and wide publicity, the 
Waterbury watch was relatively short lived because of its 
poor distribution methods, not because of its horological 
construction. Strangely enough the Waterbury proved to 
be an extremely reliable timepiece at the then incredibly 
low price of $4. Prior to this, watches were far more ex
pensive. The Waterbury mechanism was simple. The en
tire works rotated within the case once every hour, the 
hour hand moving with them. The mainspring was coiled 
around the outside of the movement, the case forming the 
barrel. There were only 58 parts to the entire watch. 

Do you know how the railroad watch really came 
about? There was a horrendous train accident in 1891. 
Many lives were lost, and all because one engineer's watch 
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was four minutes different from the engineer's watch on 
the other train. The watch which was wrong had run so 
accurately for so long that the engineer just took it for 
granted that it could never be off. It seems a tiny speck of 
coal had caused the watch to malfunction. Following this 
accident, Webb C. Ball, a Cleveland watchmaker/jeweler, 
worked out a plan to provide a rigid and continuous sys
tem of railroad watch inspection. A railroad watch must 
keep accurate to within thirty seconds a week. To meet 
this need, the Hamilton Watch Co. of Lancaster, Pennsyl
vania was organized in 1892. 

What about "the watch that made the dollar famous?" 
Two young men from a Michigan farm, with no knowl
edge of horology, finally put the time into everyone's 
pocket. Robert and Charles Ingersoll journeyed to New 
York to seek their fortunes, bringing with them an under
standing of the needs and desires of the common people 
(Robert) and an inventive mind (Charles). They were pio
neers in the mail-order business, selling novelties such as 
toy typewriters, toy sewing machines, etc. for $1. They 
also initiated the idea of the chain store. As time passed, 
they tired of selling novelties and wanted to sell some
thing worthwhile. A small clock on a boarding house wall 
gave them the answer. It seemed to say "make me smaller, 
sell me for $1, and you can put the possession of a time
piece within the reach of the multitudes." The Ingersolls 
first contracted with Waterbury to construct 1,000 small 
"pocket clocks" for 85¢ each. These watches bore the name 
INGERSOLL, were wound from the back, and although 
crude and clumsy, were reliable. These first Ingersoll 
watches were featured in their 1892 mail-order catalog at 
the amazing price of $1. The public liked the idea. The 
Ingersoll watch sold, and by 1917 there were three plants 
producing 20,000 watches a day. 

Just three examples of that marvelous thing called 
American ingenuity as it relates to our field of horology. 

What about the American watchmaker today? Some 
years ago I said that the day would come when a person 
owning a fine watch would have to know someone to get 
it repaired. Well, that day has arrived as far as mechanical 
watches are concerned. At one time you could go into a 
local jewelry store and ask to have your old "tick tock" 
watch repaired. If the price was too high or the watch
maker did not want to undertake the repair, you would 
merely go down the street to the next watchmaker. Today 
there is no watchmaker down the street, and even fewer 
watchmakers capable of repairing fine mechanical 
watches. So, fellow watchmakers, here is your chance. 
Your day has arrived! Sharpen your wits and your skills, 
get out the canned brains (books), and be prepared for a 
great future. You can make a good living repairing me
chanical timepieces ... and I guarantee it! I am still doing 
what I did fifty years ago. However, the thanks and grati
tude today far exceed that received in the past, not to men
tion the monetary reward! ~ 
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ETA 
280.002 19.95 
801.004 6.75 
801.104 6.75 
803.114 9.95 
805.114 6.95 
805.144 6.95 
901.005 7.50 
902.005 4.75 
902.105 4.95 
955.114 10.50 
955.124 11.50 
955.414 10.50 
955.424 11.50 
956.114 10.95 
956.414 10.95 
976.001 36.95 
980.005 15.95 

FE 
5120 8.50 
5820 13.95 

Up to 12Pcs $1.20/Pc. 
13Pcs. & over $0.90/pc. 

.. 0 !1 4006/ J 0 

t > 

Water Proofplexi Crystals with 
Tension Ring, Yellow or White. 
SIZES: 16.0mrn ......... .35.0mm 
IN 0.lmm Graduation. 

MIYOTA PULSAR Seiko Alternative Caliber 

2030 4.50 PC 10 6.50 ~ V810 
5Y20 8.50 PC 11 6.50 ~ V811 
5Y30 8.95 PC21 4.75 ~ V828 
6L22/32 5 .25 PC23 8.50 
6M02 8.25 PC33 7.95 

VB20 17.95 ~ 2E20 
RONDA VP33 8.50 
315 11.95 VX83 7.95 ~ 7N83 
751 7.95 VX08 12.50 ~ VT08 
751H 8.50 vx 10 7.50 ~ V400 
753 8.50 vx 11 7.50 
762 6.50 VX22 8.50 
763 6.50 VX33 7.50 
775 11.95 VX43 9.95 ~ 7N43 

VX50 7.95 ~ V700 
ISA VX51 7.95 ~ V701 
258 6.95 y 121 5.50 
268 4.95 y 481 5.50 
369 4.95 YL60 18.95 ~Y150 
389.12 7.95 
389.32 7.95 ORIENT 
1198.32 5.95 9GB 4.95 
1198.42 6.50 6DX 7.95 
1198.52 6.95 All Movements come with a 

Free Battery, & Hand Set. 

Japanese style crown assortment 
Tap 11, 12, 13 

6 
Refill 

CR-301J $49.95 1 Pc .. to5Pcs. $1.75 
48Pcs of Japanese style crown 6 Pcs .. to 24Pcs. $1.25 
4 of each size & all I micron gold Plated. 25Pcs. & Over $0.90 



THE NOVICE 
WATCHMAKER 

CONSERVATION, RESTORATION, AND 

REPAIR OF WATCHES AND CLOCKS 

Part 1 

By David A. Christianson, CMW, CMEW, FBHI 

The next two articles on watch and clock restoration 
are presented in an effort to bring the British Horological 
Institute's guidelines for conservation, restoration and re
pair to the readers of the Horological Times. 

In Part I of this summary of the guidelines much of 
the material is taken from the book, Conservation of Clocks 
and Watches, edited by Peter B. Wills, and published by 
the British Horological Institute, Ltd., Upton Hall, Upton, 
Newark, Notts, NG23 STE, England (with a little literary 
license taken to interpret and expand upon this topic). 

Over the past few decades antique watch and clock 
repair has progressed from that of a hobby or sideline of 
the watchmaker, to that of a full-fledged profession of 
highly skilled craftsmen. Clocks themselves have become 
recognized, not only as treasured family heirlooms, but 
also as works of art, as examples of mechanical achieve
ment, as precision scientific instruments, and as histori
cally significant objects of arts intimately connected with 
historically significant people, places and events. 

With this universal recognition of the value of watches 
and clocks in general, comes a need to preserve these time
pieces for future generations. 

With this need to preserve comes the need for the skill
ful repair and, in time, the restoration of these timepieces. 
For unlike static works of art such as paintings and sculp
ture, watches and clocks are dynamic by design. Their sole 
work, behind an appealing exterior, is to record the pas
sage of time. As the time passes so does the mechanism's 
ability to carry out its timekeeping function. Unlike static 
treasures, once a watch or clock is wound, it begins to 
wear out. It literally self-destructs. 

Also with this need to preserve comes a real concern 
for the kind of work that is done on these pieces. 

As watches and clocks have become more highly val
ued, both in their inherent value and for their place in his
tory, we have become more concerned not simply to re
pair them but to keep things as original as possible and to 
prevent deterioration through corrosion and wear. 
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Conservation and restoration are closely linked and we 
will compare these two approaches to antique watch and 
clock repair. 

Conservation in horology involves the cleaning and 
treatment of metals and their storage or display in opti
mum conditions to preserve the watch and clock in as near 
original condition as possible. Restoration has similar 
aims in terms of preserving the original condition of the 
piece, but is also involved in repairs and replacing miss
ing parts where this is necessary. 

In a museum, the main concern is to conserve the item, 
whereas for the collector, a lot of pleasure is gained by 
having a watch or clock that will run. It becomes a com
promise between what is best from a conservation point 
of view, and the inevitable wear that results from running 
the watch or clock. Fortunately, in a well-maintained time
piece the amount of wear is very small and generally speak
ing, those watches and clocks that have been regularly 
cleaned, oiled, and kept running are in better condition 
than those that have been neglected. If it's not run, dust 
and dirt absorb moisture, the oil deteriorates, becomes acid, 
and eventually stains or corrodes. Probably the best way 
to conserve a timepiece is to clean it, reassemble it with
out any oil and store it in a dry atmosphere, or better still 
in an oxygen-free atmosphere. Whether the watch or clock 
be a historically significant timepiece or just an ordinary 
old run-of-the-mill American timepiece that's been passed 
down from generation to generation in a family, each one 
is unique in its own right and deserves to be treated as 
unique. 

Because we want to treat each antique timepiece as 
special, we'll look first at the Concept of Conservation, 
Restoration, and Repair, and then at a Code of Ethics for 
Horologists. 

Just ten years ago, in 1987, a panel of horological spe
cialists was set up by the British Horological Institute 
(BHI) to draw up guidelines on ethics and practices for 
craftsmen to follow when working on historically signifi
cant clocks and watches, whether they be significant to a 
local family, or significant to a nation's place in history. 

This panel or committee of specialists was the result 
of a growing concern among members of the BHI that 
antique clock and watch restorers really should have guide
lines to follow when restoring important pieces, just like 
the art world has had for years. 

In 1973, Mr. Keith Harding raised the issue of 
horological conservation and restoration when he ad
dressed the Annual Meeting of the British Horological 
Institute. Seven years later he published a Code of Ethics 
for restorers, and seven years after that the committee was 
organized to draw up guidelines. It took another seven 
years for the results of their deliberations, a total of twenty
one years of discussion, deliberation and debate within 
the horological profession in England, to be ready for pub
lication in the form of the book, Conservation of Clocks 





and Watches, edited by Peter Wills. 
The principle aims of the original committee in 1987 

were: 

1. To define the different categories of horological work 
implied by the terms "conservation," "restoration," and 
"repair." 

2. To provide a code of ethics to be observed by those 
craftsmen engaged in these various categories of work. 

3. To provide guidelines to be applied when carrying out 
the work of conservation, restoration, or repair of spe
cific parts of clock or watch mechanisms, dials, orna
mentation and casework. 

4. All of this to be consistent with the general principles 
of the International Institute for the Conservation of 
Historic and Artistic Works. 

From the time Mr. Harding first broached the subject 
of Horological Conservation until the guidelines were 
ready for publication,twenty-one years had elapsed, 
twenty-one years of trying to quantify, qualify, and define 
a uniform set of guidelines that all could follow. This idea 
of a uniform set of standards didn't materialize. The big 
reason being that aesthetic and ethical values are not uni
form and never will be. 

Aesthetic values might be defined as how we each 
view an object, what we see or what we'd like to see in 
that object. We all look through different eyes, based on 
different personal values, and based in a large degree on 
how we see the future values and uses of this object. 

The museum curator may see a particular watch or 
clock as the only example they will have of the work of a 
particular watchmaker or clockmaker, and he will want to 
preserve it as it is. This same curator may see another watch 
or clock as only an accessory to a period display of some 
historical event. He doesn't care how well this particular 
timepiece runs as long as it ticks for the benefit of the 
audience. He only cares that the case, hands, and dial are 
correct for the period. Yet in another display he may re
quire that a particular timepiece not only run, but run cor
rectly and look exactly as it would have looked in the be
ginning, with some concessions to its age and past 
history. 

A dealer in an upscale antique shop might want his 
pieces to be pristine in their beauty, without smudge, 
scratch or craze. He might want each mechanism as bright 
and smooth as its outside case, and to have the whole piece 
working impeccably. 

A family might want great grandfather's shop regula
tor left as grandfather has passed it down to them, yet keep
ing time as accurately as it was intended to do. 

Different eyes, seeing different values, each requiring 
a different approach to restoration, conservation, and re
pair of the watch or clock. 

Ethics could be defined as the principle of right or 
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good conduct. Here again, we all look through different 
eyes, seeing different values of good conduct based upon 
our own inherent values. Some may feel it is good con
duct to restore a timepiece to its pristine original condi
tion, others may not, each for his own good and valid 
reasons. 

It was for these highly subjective aesthetic and ethical 
values that the committee decided to present as guidelines, 
a series of articles by various specialists on different top
ics of conservation, restoration and repair. The guidelines 
were chosen instead of trying to make a hard and fast list 
of rules or standards to follow. 

As we'll see in a moment, the subject is very com
plex. Even the different categories of horological work 
overlap each other. To the uninitiated, the disciplines of 
conservation, restoration, and repair even seem to inter
change, taking on the same meaning at times. 

Let's look at the three categories or disciplines of 
horological work and see what they mean. 
1. Conservation is the preservation and stabilization of 

an artifact in its existing state. 
2. Restoration is the re-instatement of an artifact to its 

conjectured former state and function. 
3. Repair is the mending or putting into functional order 

of an artifact. 
We can present horological work with its three disci

plines in the shape of a triangle with each discipline at the 
extreme point of the triangle. 

conservation restoration 

repair 

Conservation, as practiced by such institutions as 
museums and public collections, may be considered to be 
action taken to preserve a horological object in a condi
tion which will represent, not only the work of the origi
nal maker, but also the history of its fortunes and misfor
tunes at the hands of the various owners and repairmen 
that have handled the watch or clock. 

Conservation work will include measures to eliminate 
the obvious results of neglect such as dried lubricants, 
contamination, verdigris, and surface corrosion through 
cleaning and light brushing. Then measures are taken to 
eliminate further deterioration by re-applying lubricants 
and keeping the mechanism in an atmosphere of moder
ate temperature and low humidity, away from direct sun
light and away from radical temperature changes. 

It may often be considered wrong to remove or re
place non-original parts, even where they may be inap
propriate or inferior, because these represent a part of the 
history of this mechanism. Apart from removing surface 
rust and stabilizing corrosion, surface finishes should not 
be touched, changed, or improved in conservation work. 



If the timepiece is to continue to run it would be necessary 
to carry out such repair, replacements, and adjustments as 
necessary. 

Keep in mind that conservation measures are gener
ally practiced by museums and public collections and are 
generally reserved for those items that are rare, unique, 
and/or irreplaceable, or for objects that may be slated for 
restoration sometime in the future. 

Restoration, on the other hand, is the returning of an 
object to its former state. It has a much broader interpreta
tion. Its application varies with the different circumstances 
and attitudes of the craftsmen and the owner or collector; 
and the varying nature, age and provenance of the time
piece in question. Many horological restorers take a strict 
conservationist viewpoint in their restoration work, return
ing the watch or clock to its former functional abilities 
without removing evidences of past work, alterations, and 
abuses. 

conservation 9 restoration 

repair 

tending to work toward the conservation viewpoint 

Others permit the restoration to go only as far as bring
ing the timepiece to a condition which would be expected 
of one of a similar age but in a high state of preservation. 

conservation v 
Still others take a strict restorationist view of return

ing the watch or clock to the conjectured state the clock 
would be in when it left the maker's shop. v restoration 

Many museum conservators, on the other hand, are 
happy to restore watches or clocks that would thereby be 
better protected, understood, and appreciated. 

conservation 

~ 
restoration 

repair 

tending to work toward restoration viewpoint 

For example, being presented with an incomplete lan
tern clock, the conservator might feel quite justified in 

remaking the missing parts in a style judged to be close to 
the original, but taking care to clearly show its recent 
manufacture; thereby allowing the clock to function and 
be appreciated, yet leaving evidence of the replacement 
parts for future generations to see. 

It is in the more commercial end of our industry, in 
the high-end show rooms and auction houses, where the 
most extreme objective of restoration will be found. 

restoration 

Here is where we'll find the watches and clocks re
turned to a state when they were new, or to even a higher 
standard than it possessed when it left its maker's shop. 

Generally speaking, however; the restoration of a clock 
implies the painstaking correction of all mechanical faults 
and wear; observing wherever possible the style, methods 
and traditions used by its maker. There are no extremes 
here, only good and honest craftsmanship. 

It is in the treatment given to the cosmetic features of 
the mechanism, its dial and case, that the different extremes 
of restoration are found. 

Repair is a term that refers to any specific process of 
mending, replacing or adjusting a part of a mechanism, 
dial or case, and is an integral part of routine maintenance, 
restoration and conservation. 

Repair, as a discipline in itself, applies to work car
ried out on common, contemporary watches and clocks. 

repair 

Most of our work on old and antique timepieces oc
curs someplace within the center of the horological work 
triangle. 

conservation restoration 

repair 
There we apply the varying degrees of conservation, res
toration, and repair upon our clocks, depending upon the 
age of the clock, its history, its significance, its quality, 
and the owner's informed wishes. ~ 
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PICKLE 
BARREL 

ANSWERS TO MOST OFTEN 

ASKED QUESTIONS (CONTINUED) 

PART 31 

By Marshall F. Richmond, CMW 

In the last article we dealt with questions cover
ing the subjects fluxing and fluxes, shielding, pick
ling and pickle chemicals. Pre-cleaning was men
tioned with pickling as this can be a part of some 
difficult pre-cleaning jobs. This article will be a con
tinuation of answers to more of the questions that 
have come from readers. The topics that I will try 
to cover in this article will be torches, soldering ma
chines, pre-cleaning and finish cleaning, drilling 
using the flex shaft tool with small drills and burs, 
and where to obtain replacement stones, findings, 
gold and silver, and other materials. 

Torches 
Probably the most questions I have received next 

to fluxing are about torches. There are many torches 
available that can be used for hard soldering (gold 
and silver soldering). Many are available from dis
count stores, hardware stores and even welding sup
ply companies. Most professional jewelers obtain 
their torches from jewelry material and tool supply 
houses. Many of these suppliers advertise in the 
Horological Times. Torches that jewelers can use 
involve combustible gasses, acetylene (Prest-0-
Lite), propane, or natural gas. The addition of oxy
gen, which is a combustion supporting gas, can 
greatly increase the amount of heat when used with 
combustible gas. The really old reliable jewelers 
torch was the "Hoke®" torch. The Hoke torch oper
ates on natural gas, propane, and oxygen and with 
different jets can operate on acetylene and oxygen. 

The "Little Torch" has become more popular than 
any available today because of its size. It produces 
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a small flame that can be increased to a certain point 
by increasing the pressures and by using a larger tip 
of which there are five sizes. The "Little Torch" op
erates on acetylene, propane, natural gas, and oxy
gen. Although it will work on propane and natural 
gas, much more heat can be produced with acety
lene (Prest-0-Lite), and oxygen. The number 3 tip 
is the one I use for probably three-fourths of the torch 
work that I do. For me the number 5 tip will not work 
too well on heavy gold or silver rings. I have a 
"Hoke" torch on my bench that works using propane 
and when using the largest of the three tips, I find it 
will handle the most heavy of the jewelry jobs. 

Another torch that can be used for jewelry work 
is a torch made by Prest-0-Lite (see Figure lb). This 
torch uses only acetylene. It obtains its oxygen from 
the surrounding air. The Presto-0-Lite torch has 
available five different sizes of tips and it will per
form satisfactorily even for tips and prongs for small 
jobs. I find that the large tip will furnish enough heat 
to size heavy gold or silver rings. This torch can be 
attached to a Prest-0-Lite "MC" tank or "B" tank. 
(See Figures 2a and 2b.) This unit makes a workable 
torch for jewelry work and it is quite inexpensive 
compared to even a "Little Torch" outfit because it 
only requires the tank, an inexpensive regulator with 
no gauges and the torch with hose. Although Prest-
0-Lite is a brand name there are similar torches made 
by other manufacturers. There was a time several 
years ago that the "Hoke" torch was not available 
and another manufacturer made another torch simi
lar in size and capabilities which was available with 
five tips. This torch uses acetylene and oxygen or it 
uses natural gas or propane and oxygen. (See Figure 
1 a.) I have used all these torches enough that I feel 
free to recommend any of them. 

Many of the inquiries I have received have been 
about torches I have discussed so far. Sometimes in
quiries come in giving makes and model numbers of 
torches available in discount stores. I have had little 
success in shopping to locate any of them, so al
though many or all of them could be adaptable to 
our work, there is no practical way for me to evalu
ate them. 

Blowpipes were used probably before torches 
were invented and they are still listed in jewelers' 
tool catalogs. Blowpipes are used with an alcohol 
lamp and by blowing through the pipe, and with the 
tip located at the right place in the flame, a blue flame 
is produced much the same as is produced with a 
small torch. Blowpipes were and still are used for 
gold and silver soldering. This method will produce 
enough heat for sizing rings. A demonstration was 
given a few years ago by an old world craftsman who 
came to this country and set up a shop making very 
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dainty jewelry pieces. Although the craftsman had a 
complete shop with modern torches, he gave a dem
onstration of twisting fine gold wire and flowing 
solder in the twists using the blowpipe. It was a very 
impressive demonstration of a highly skilled craftsman. 

Soldering Machine 
The electric soldering machine (see Figure 3) 

uses electricity to supply the heat for gold or silver 
soldering the same as it is used to supply the heat 
for an electric cook stove. Electric soldering ma
chines operate on house current. They use a trans
former and rheostat to regulate the amount of heat 
needed to flow the solder. The machine operates by 
making contact on each side of the joint to be sol
dered when electricity is switched on. This is usu
ally done with a foot controlled switch which leaves 
both hands free. I have had very little experience with 
the soldering machine therefore I will not go into 
any detail. I can say that this machine is capable of 
producing most anything that can be produced with 
a torch. I have had the experience of working with a 
jewelry craftsman who could do anything with the 
machine that I could do with a torch . 

Pre-Cleaning and Finish Cleaning 
I have answered many questions about cleaning 

jewelry. It is impossible to always give an answer 
that will correct the reader's problem. Frequently, 
the question is not clear in the description of the 
problem and also all problems are not solvable other 
than by experiment. I do hope that my answers have 
been helpful. 

Pre-cleaning can be done in much the same way 
as finish cleaning. Material suppliers sell concen
trates which can be mixed with water and used in 
the ultrasonic tank or used with a washout brush. If 
this process does not get the article clean enough, it 
can be boiled in pickling solution and then run 
through the ultrasonic solution, or it can be brush
washed then rinsed. This usually gets the article clean 
enough. In many cases where there is a build-up of 
soap or detergents or other foreign matter you can 
save time by using a needle or small pick to pick out 
as much of the hardened matter as possible before 
starting with the cleaners. 

It is important to have an article really clean be
fore doing work on it. When heat is applied, resi
dues that are present will burn on it which makes it 
very difficult to control the flow of solder and also 
to remove the material that has been burned on. If 
the work has been properly prepared, and the boric 
acid mixed with alcohol has been applied and burnt 
on, the pre-cleaned work pickling solution will re
move the protective coat of boric acid. Then after 
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polishing, the ultrasonic cleaning will make the fin
ished product perfectly clean after it has been rinsed 
and dried. 

No doubt others have different cleaning systems 
even better than this, but this works for me and can 
be used when doing production work with multiple 
jobs. If your system works for you, continue to use it. 

Drilling Using the Flex Shaft Tool 
Drilling small holes is something we do fre

quently in repairing jewelry. We drill small holes 
when repairing small pieces such as hinges on ten
nis bracelets, small holes in stone settings for put
ting in pegs for prongs, and drilling small holes for 
rivets. 

Extra skill is needed when drilling holes less than 
1 mm. Holes of 1 mm and larger are not nearly as 
critical. I use a foredom flex-shaft tool with a 
handpiece with a Jacobs chuck and key. 0-5/32" or 4 
mm chuck capacity. (See Figure 4.) Since this chuck 
will not grip any drills smaller than .8 mm, an adapter 
is available that will hold drills #80 or 0.343 mm to 
#61 which is 1 mm. Figure 4a shows handpiece, 4b 
chuck key, and 4c the adapter for extra small drills. In 
using these small drills the place to be drilled must be 
marked and this should be done under magnification. 

I use an automatic centering punch which can be 
accurate and it can be used with one hand . It works 
like a trip hammer and when the point is in the exact 
location, you press down. The punch is automatically 
spring-loaded and trips making a center-punched 
mark which will allow the drill to start in the correct 
spot. Most pieces being drilled can be hand-held on 
the bench filing block. While holding the handpiece 
in a vertical position it will work like a drill press. 

Care must be taken when drilling these small 
holes and it takes considerable practice to get the 
feel. Too much pressure or sideways movement will 
break these delicate drills. These drills must be sharp 
and if you cannot sharpen them yourself, use a new 
one; small drills should be purchased by the dozen. 
I sharpen these drills myself, and if they are under 
. 8 mm I hold them in a pin vise and sharpen on a 
diamond lap. I see in a current suppliers catalog, a 
jewelers twist drill assortment of 30 drills, 10 each 
of 0.60, 0.80 and 1 mm in diameter . These are the 
three sizes that I use most, and they are available 
for less than $20. When using gold wire for prongs 
or hinge pins, the 0.60 uses 23-gauge wire and the 
0.80 drill will take 20-gauge wire. 

There have been times when I did not have a 
piece of gold wire small enough in diameter so I used 
draw plates to reduce the diameter of the gold wire. 
The flex shaft "Jacobs Chuck" handpiece will 
enable quick change for drills, burs, abrasive wheels 



mounted on "Hippie" mandrel, diamond points, as 
well as many other small rotary tools. For stone set
ting, prong and bead replacement, the flex shaft tool 
is almost a necessity as well as for finishing and 
polishing in difficult places. 

Sources for Materials-Gold, Silver, Colored 
Stones, Diamonds and Findings 

Gold and silver can be purchased from most jew
elry material suppliers. Many of these firms adver
tise in the Horological Times. Most can also supply 
solders, pickling compounds, fluxes, and most other 
metals you need for jewelry repairing. When I make 
volume purchases of gold and silver and when I want 
to refine gold and silver scrap. I use Hoover and 
Strong, 1007 Trade Road, Richmond, VA 23236. 
They will sell to me even though I am only a one
jeweler shop. They do however have a minimum or
der. I have sent my scrap to them for years and have 
it returned in plates, wires, and also solders. If you 
need their services and for information, call 1-800-
759-9997. They do accept Visa and MasterCard. I 
purchase colored stones from J. Frank Golden & 

Assoc., Inc., P.O. Drawer 725, Morrow, GA 30260. 
They can supply most any colored stone I need. Their 
phone number is 1-800-241-2165. They also have 
diamonds. Another supplier I use is Penn Gem In
ternational, P.O. Box 1045, McMurray, PA 15241. 
Phone: 1-800-245-1079. They can also cut stones that 
are not a standard size. They can supply most any 
colored stone and also have diamonds. 

Many of the watch and jewelry material suppli
ers can supply you with gold and silver in pre-cut 
sizes; they also carry some colored stones. Many of 
them also can supply diamonds. 

In the next article difficult repairs will be discussed. ~ 

Figure 4. a: handpiece, b: chuck key and c: adapter 
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Figure 55. If a jewel is slightly loose in its hole, reduce 
the size of the hole with solid-domed pushers. Inset-en
larged view of pushers. 
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Replacing a Loose Friction Jewel 
Sometimes a friction jewel becomes loose, or when a 

new friction jewel is fitted to a hole as a replacement, the 
hole often fails to return to its original size (.01 mm smaller 
than the jewel). In such a case, reduce the size of the hole, 
avoiding reaming the hole to a larger size and fitting a 
new (larger) jewel. 

For this hole-reducing purpose, some jeweling sets are 
supplied with hardened, solid-rounded top pushers (in Fig
ure 55 one of these is shown compressing the hole of a 
bridge). In this operation, avoid too much pressure when 
closing the hole because the walled surface might be made 
too thin. Also, after reducing the hole, ream it with the 
proper reamer to restore it to the exact hole size and in
sure that the sides are cylindrical instead of tapered (which 
might cause the jewel to crack when it is forced in) Re
insert the jewel in the same way as a replacement, using 
the same precautions and operations as in putting in a new 
jewel. 

Fitting Friction Jewels in Small Bridges and Caps 
Should a pallet bridge or a cap jewel require reaming 

or a new jewel, holding it in the fingers upon the face of 
the jeweling tool would be awkward and difficult. To fa
cilitate these jobs, most sets come with a special light
weight plate which is equipped with a series of clamps 
that can be used to hold such smaller objects while these 
are being reamed or jeweled. In Figure 56 is shown such a 
plate and clamp holding a pallet bridge. The reason for 
the plate being of lightweight material is that it will fol
low the reamer should this have a slight bend, thus avoid
ing the possibility of cutting a hole which is not perfectly 
round. Clamp the part tightly, so that these small pieces 
will be perfectly flat for the pressing-in of the jewel. 

Setting Friction Jewels in Bushings 
When a brass, jeweled bushing needs a new jewel, it 

Figure 56. Light block and clamps to hold pieces to be 
reamed. 



may be pressed into the bushing while it is held in the 
plate or bridge, providing the bushing is tight in the plate. 
Should it be loose and require reaming or a new jewel, a 
set of jewel chucks with recessed ends is available. For 
the friction jeweling tool, these are specially made very 
short and unthreaded as shown in Figure 57. These fit into 
a tapered hole in a round flat plate which rests on the face 
of the friction jeweling tool. The tightening action of the 
chuck is supplied by a clamp whose front end is chamfer
holed out to fit over the convex top of the chuck. Tighten
ing the clamp with the thumb screws causes the clamp to 
press down on the chuck which in turn makes the chuck 
close its jaws around the bushing. The reaming and jewel
ing is done through the hole in the clamp tip. 

The jewel chucks should be cautiously tightened less 
they crush the bushing. 

When reaming out the hole in the setting as in other 
pieces, the plate holding the chuck bushing is grasped 
lightly so that the plate may follow the slight divergencies 
of the turning reamer. If the plate were fixed to the face of 
the jeweling tool frame, the holder would not be able to 
shift with the reamer and the hole might be reamed out
of-round. 

In this manner, bushings formerly set with bezel-type 
jewels may be re-used with friction jewel replacements, 
reaming out successive diameters gradually, until the de
sired hole size is obtained. 

Uprighting with the Friction Jeweling Tool 
The best method of uprighting an off-center hole is to 

place the movement in the face plate of the lathe and per
form the job as described earlier. However, once the cen
ter and hole have been obtained, it may be reamed and 

Figure 57. Block and jewel chuck attachment with some 
different sized jewel chucks which are used to hold bush
ings while they are being reamed. Set comes with twelve 
different chucks. 

jeweled with the friction jeweling tool. Some friction jew
eling devices come equipped with a face plate, in which 
case the movement is mounted in it and the face plate 
placed into position in the friction jeweling tool. Then a 
centering tool or centerpoint is placed into the pusher 
spindle. If a lower (plate) jewel must be uprighted, the 
(upper) bridge is attached and the movement shifted on 
the face plate so that the good jewel is directly below the 
centering point. The centering point is then allowed to 
carefully enter the hole of the jewel which will be used as 
a guide. The face plate clamps are tightened, center re
checked and then the bridge is removed without disturb
ing the movement's position in the face plate. The lower 
hole is reamed and then jeweled, the jeweling taking place 
after the movement has been removed from the face plate. 

If the hole in the bridge must be uprighted, then the 
hole in the lower plate is aligned with the centerpoint, the 
bridge later attached, reamed (and jeweled separately). 
Figure 58 shows the type of face plate used with the fric
tion jeweling tool. 

Some friction jeweling tools come supplied with pump 
centerpoints which fit up through the base of the tool and 
are supposed to aid in guiding the plate for the uprighting 
operation. This is shown in Figure 59. However, in 
uprighting by this method, the movement will have to be 
held rigidly by the fingers while the reamer from above 
corrects the uprighting. This method is hardly as efficient 
as that which employs the use of a face plate rigidly fixed 
and centered. 

Figure 60 shows a base with assorted spring-loaded 
centerpoints. It is composed of the base and hollow stem 
"B," the centerpoint guide bushing "A," the centerpoint 
"D," the spring "E," and the spring plug "F." The 
centerpoints come in assorted thicknesses, each with its 
own matched bushing. To assemble the attachment for use, 
the plug "F" is pushed upwards and twisted to release its 

Figure 58. Some jeweling outfits come equipped with a 
face plate, such as shown at left holding a plate and bridge 
for uprighting. 
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Figure 59. Pump centerpoint, which fits in base of tool, 
used in uprighting. Using the pump centerpoint is not as 
reliable as using a face plate for uprighting. 

Figure 60. Spring-loaded base designed for the insertion 
of jewels on mass production-repetitive basis. "A" is the 
precise base which fits into the counterbore in the base 
"B." The guide "D" fits up through "B," through "A." 
The spring "E" supplies the tension on the guide "D." 
"F" is the plug which holds the spring. The pin in "F" 
locks the plug in the groove "C" of the post of the base. 
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pin from the slot "C," then the centerpoint "D" is in
serted through the tube of the base "B." The spring "E" 
and the plug "F" re-inserted and locked in the notch "C." 
The matched bushing "A" is then placed over the protrud
ing centerpoint and rested into the counterbore in the face 
of the base. 

The figure at the left in Figure 60 shows this tool in 
use. The bridge to be jeweled is placed over the centerpoint 
which fits the jewel bushing hole closely. The jewel is 
rested on the tip of the centerpoint. The pusher is shown 
contacting the top of the jewel and thus the jewel is guided 
into the bushing hole. This attachment is particularly use
ful where mass production-repetitive jeweling is desired 
on a particular bridge or plate. Although it is intended for 
manufacturing and mass assembly, its design lends itself 
to repair methods as well. 

The jeweling tool is also adaptable as a staking tool 
for putting on hands or bushings. Some jeweling tools 
come with attachments for the staking of staffs, but stak
ing is accomplished best in a staking tool whose base is 
specifically constructed to take the heavy treatment asso
ciated with staking on staffs, pinions, and other heavy 
work. 

The whole system of friction jeweling is based on a 
jewel that is perfectly round and of exact diameter, fitting 
precisely with pressure into a hole .01 mm (11100 mm) 
smaller than itself. A hole 2/100 mm smaller will cause 
the jewel to break. In a hole of the same size as the jewel, 
the jewel will be loose. Before using a friction jeweling 
tool on a "live" job, it would be advisable to practice on 
older movements, replacing the jewels and practicing on 
adjusting endshakes. e 

Texas Watchmakers Association•s 
50th Anniversary Convention 

August 15, 16 & 17, 1997 

AWi Bench Course - August 15, 1997 
Introduction to the Watch/Clockmakers Lathe 

Instructor: Roy Hovey 
For Registration Info, Contact AWi Central (513) 367-9800 

The convention also includes the following speakers: 
George Kiser, Mary Ellen Bell, Gordon Ledford, James West, 

Buddy Carpenter, Alice Carpenter & Robert Draper. 

For more information on these programs and the convention, 
please contact: Sue Ann Wysong (512) 276-7617 

Nino Gonzales (512) 442-8689 or Kip Naleski (512) 459-5617 

CONVENTION LOCATION: 
Omni Hotel - South Park • 4140 Governor's Row • Austin, TX 

Phone (512) 448-2222 



AFFILIATE 

CHAPTER 

I COLUMN 

By Jack Kurdzionak 

Mark 1\vain's Wisdom 
"Everybody talks about the weather, 

but no one does anything about it," is a 
bit of wisdom from Mark Twain. He 
spent his most productive years living 
in New England which has weather 
worthy of comment. His comment about 
the weather still holds true today as it 
did when he wrote it over lOOyears ago. 
We talk about many things but do very 
little to remedy the things about which 
we speak. Of course, when it comes to 
something beyond out control, we can 
talk as much as we want, but we recog
nize that nothing can be done. 

When watchmakers get together, a 
common topic of conversation concerns 
the availability of spare parts for 
watches. There are two aspects to this 
topic. The first is the recognition that 
today's watchmaker is using stockpiled 
spare parts. There parts are no longer 
being produced because the watches 
they fit are obsolete, or the manufacturer 
is no longer in business. We understand 
that products become obsolete and com
panies go out of business. We recognize 
that, like the weather, we can talk about 
this but cannot do much to change it. 

What we don't understand is the 
second aspect of the topic. That is the 
spare parts policy of some manufactur
ers. That policy is a refusal to sell spare 
parts to watchmakers who are qualified 
to service the company's products. The 
policy is manifested in several ways. The 
manufacturer may simply state that parts 
are not sold to anyone for his product. 
The watch must be returned to the 
company's service department for evalu
ation. Another variation might be that 
the parts are only available to authorized 
dealers of those watches. Regardless of 

the excuse given, these manufacturers are 
refusing to sell spare parts to otherwise 
qualified watchmakers. Unlike the weather, 
we can do something about this situation, 
besides talking. No watch manufacturer 
will give any consideration to the opinion 
of alone watchmaker when making policy 
decisions. A manufacturer may give some 
consideration to a group of watchmakers 
when they speak as one through their pro
fessional organization, A WI. A manufac
turer will listen and definitely give consid
eration to a governmental body saying that 
a federal commerce regulation has been 
violated. We must go beyond talking about 
this situation. 

Each member of an affiliate chapter 
who has been refused spare parts by a 
manufacturer must take some actions be
sides talking about it. A WI needs to know 
the what, the when, and the where of each 
refusal to sell spare parts. If the refusal took 
place during a phone conversation with a 
manufacturer, the watchmaker must make 
a record of the call. With whom did you 
speak, when did the conversation take 
place, and what was said must be recorded 

on paper. If the refusal was in writing, a 
copy of the refusal is a must for A WI' s files. 
All documentation must then be forwarded 
to A WI in a timely fashion. If enough docu
mented complaints are received, A WI can 
demonstrate to the appropriate federal 
agency that some commerce regulations 
have been violated. Please stop talking and 
start writing. 

If your ability to earn a living re
pairing watches is being impaired by the 
refusal of a manufacturer to sell spare 
parts, you must document that and send 
it to A WI. If your customer has been 
wronged because of a manufacturer's 
policy, this must also be documented. 
The customer may have been forced to 
pay the manufacturer a substantially 
higher price for service than he would 
have paid you for the same service. A WI 
will welcome documentation from cus
tomers as well as from members. 

If we just continue talking about the 
situation, nothing will be done. If we take 
some action, something will be done. 
This time the choice is ours. Mark Twain 
wasn't always right. 'i 
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· EDUCATION 

UPDATE 
By James E. Lubic 

We have been extra busy at A WI 
headquarters lately. The Academy of 
Watchmaking students have had a num
ber of visiting instructors this past month 
preparing them for their final exams that 
are taking place as you read this. The 
students that will make up the class of 
1997-98 Academy of Watchmaking 
have completed the testing process and 
are preparing to start July 14. 

As for Bench Courses, I would like 
to take this opportunity to feature two 
of the upcoming courses scheduled in 
July. 

First we have "Repair of the Atmos 
Clock" with Gerald G. Jaeger, CMW, 
CMEW, FAWI, as the instructor. This 
course is scheduled for July 19-20 in 
Grand Junction, CO and registration is 
limited to eight students. 

Gerald Jaeger received his watch
maker training at Bradley University 
after completion of his W.W.11 service 
in the U.S. Navy. Mr. Jaeger was the 
instructor of horology at the Milwaukee 
Area Technical College in Milwaukee, 
WI for many years. He is an A WI Certi
fied Master Watchmaker, AWI Certi
fied Master Electronic Watchmaker, and 
a fellow of the American Watchmakers
Clockmakers Institute. Jaeger has served 
A WI in almost every executive capac
ity and has headed numerous A WI com
mittees and special projects. He also 
served the Wisconsin Horological So
ciety in numerous capacities, including 
that of president. Mr. Jaeger is the in
structor for the popular A WI Bench 
Course "Repair of the Atmos Clock" as 
well as a Project Extend instructor. 

This two-day course will provide 
the participants an opportunity to learn 
proper service techniques of this time
piece of traditional excellence-the 
Atmos Clock. The course involves small 
group instruction and complete disas-
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sembly, assembly, adjustment, and regu
lation of the clock. This course is not 
designed for hobbyists. Professional 
mechanical horological skills are a pre
requisite. This prerequisite is not in
tended to exclude the skilled avocational 
horologist. Letters to A WI Central indi
cate that course completion has ex
panded the income base of successful 
participants. A certificate suitable for 
framing will be issued from A WI Cen
tral upon your successful completion. 

Next we have Roland (Ron) 
Iverson, CMC, scheduled to teach "400-
Day Clock Repair" in the Dallas, TX 
area on July 26-27. Registration is lim
ited to ten students. 

Ron Iverson served a five-year ap
prenticeship under David G. Arnold. He 
finished his apprenticeship in 1981 and 
became a Certified Master Clockmaker 
in the fall of 1981. Ron has been a self
employed clockmaker since 1982. Pres
ently he is co-owner of Elgin Clock 
Repair in Elgin, IL. Mr. Iverson is also an 
instructor for "Advanced Clock Repair." 

This two-day course focuses on the 
repair and restoration of the mechanical 
400-day anniversary clock. Probably no 
other time-only clock has been more 
misunderstood or given more problems 
to the repairer than the 400-day clock. 
Even though current production has fo
cused mostly on the quartz 400-day style 
clock, hundreds of these mechanical 
clocks remain as cherished possessions 
by their owners. Many have been rel
egated to the back shelf of a closet be
cause a competent repairer could not be 
found. Repairing the mechanical 400-
day clock can be financially rewarding 
and help to establish your reputation as 
a superior clockmaker. 

If you have a 400-day clock that you 
would like to troubleshoot, bring it to 
class. Your clock should be cleaned in 
advance, if you know how to do it. In 
the beginning everyone will be work
ing on a Kem Caliber 510, a 400-day 
clock movement provided by A WI. 

If you are interested in either of 
these courses or any of the courses 
listed on the back cover, please con
tact A WI headquarters for more de
tailed information. '@' 

Bernhard Stoeber, instructor, demon
strates timing adjustments during the 
Mechanical Chronograph class. 

Chip Lim records test readings dur
ing the Repair of ETA Quartz Prod
ucts course. 

Phil Stoller replaces the hands on the 
ETA calibre 251.251 quartz chrono
graph. 

Remy Waelchli, instructor, assists 
Nestor Hincapie during the Repair of 
ETA Quartz Products course. 



Repair of ETA Quartz Products class 
(left to right): Phil Stoller, Vince 
Dillon, Nestor Hincapie, Will 
Overturf, Chris Gurule, Bill Pleiman, 
Chip Lim, Gary Cruz, and Remy 
Waelchli, instructor, of ETA SA of 
Grenchen, Switzerland. Not pictured: 
Alfred Young. 

Mechanical Chronograph class (left 
to right): (front row) Chris Gurule, 
James Hall, Chip Lim, Bill Pleiman, 
Benjamin Lam; (back row) Vince 
Dillon, Phil Stoller, Hermann Mayer, 
William Snelly, Will Overturf, and 
Bernhard Stoeber, instructor. 

Basic Electronics and Meter Reading 
class (left to right): Carol Tillett, Will 
Overturf, Chris Gurule, Nestor 
Hincapie, and Vince Dillon. Not pic
tured: Instructor Gerald Jaeger, Phil 
Stoller, Chip Lim, and Bill Pleiman. 

Continued from page 2. 

without your input we have no idea how we can help you make a better life for 
yourself. We want and need your input in order to function as the organization 
we were designed to be. Send your delegate, or even attend yourself so we can 
hear you and act accordingly. 

Our Constitution reads, in part: 

Article II - Purpose 

Section 1 - This institute shall be organized and operated as a nonprofit 
corporation for the advancement of scientific and other knowledge which will 
increase the state and status of the horologist's technical and merchandising pro
ficiency. Its purpose shall be: 

a. To promote the means and skill of applying existing knowledge through 
education and practice. 

/!!!?~ 
M. R. "Buddy" Carpenter 

Continued from page 2. 

Time, the horologists' stock in trade, is a key element. The completed pro
gram should be long enough to convey the information needed but not so long as 
to cause the viewer to lose interest. When actual shooting is happening, each 
scene will be timed to the second and must fit within the full program. Actual 
production will take place using the professional facilities at the AWI headquar
ters in Harrison. The author should be willing to spend at least a full week during 
the filming process. 

Finally post-production will include the film editing, audio narration, music, 
titles, and special effects. A final edited master will then be reproduced for use in 
the library or for sale. A WI will pay the necessary expenses for the author as well 
as a one-time honorarium upon the approval of the script and the release of the 
videotape. A word to the wise. This should be viewed as a service to horology 
and a labor of love. You will not become wealthy by writing video scripts for 
AWL 

We need interested authors to tackle the project of preparing video scripts. 
Eventually, we would like to produce up to ten videos per year. We have the 
production capacity. We need the raw materials from you. There is a wealth of 
good subject matter available. There is also no better way for the accomplished 
craftsman to share his skills with his colleagues than to write an article or a script 
for publication by AWL The first step is to write to the audio-visual committee at 
AWI headquarters and ask for a copy of Mr. Bishop's Video Production Guide. 
We hope to hear from some of you soon. 

William J. Ewbank 
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A PRACTICAL 
COURSE IN 

CLOCK REPAIR 

UNIT 3 

CALULATING THE BEAT 

By John P. Kenyon, CMC 

The beat (vibration) of a clock can be defined as the 
pulse created by the impact of the escape wheel teeth on 
the pallets in an operating escapement. In the case of a 
pendulum clock, these impulses allow energy from a main
spring or weight to escape through the gear train at or
derly intervals, causing a body (pendulum) to oscillate 
under the influence of gravity and other forces to track the 
passage of time. 

Beat is also defined as "to put a clock into beat." In 
this connotation, the clock is adjusted to attain a balanced 
pendulum swing. This will be discussed at another time. 

When confronted with a lost pendulum, it is neces
sary to determine the beat of the clock to obtain informa
tion required to select the correct length for a replacement. 
The beat must also be known when using electronic in
struments for timing clocks. In many cases, this informa
tion has been compiled by the manufacturer of the timer, 
especially for the more common movements, but it occa
sionally becomes necessary to calculate the information 
for a movement not included. This can be accomplished 
by using a wheel tooth and pinion leaf count and a basic 
formula: 

c = 
T = 
2 = 
E = 
t = 
e = 

CT2E = Beats per Hour 
te 

Number of teeth in the center wheel 
Number of teeth in the third wheel 
Number of impulses per tooth of the escape wheel 
Number of teeth in the escape wheel 
Number of leaves in the third pinion 
Number of leaves in the escape pinion 

When making a train count for a calculation of any 
kind, a sketch of the train should be made, and the wheel 
tooth and pinion leaf numbers noted. To calculate the beat, 
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start the count at the center wheel. The center shaft turns 
once each hour, providing a usable index. 

In the case of an American regulator clock: 
c = 96 
T = 90 
E = 30 

= 12 
e = 12 

96x90x2x30 = 3,600 beats per hour 
12x12 

To convert beats per hour to beats per minute divide by 60: 

3600 = 60 beats per minute 
60 

The calculation would be similar for a French shelf clock: 
c = 100 
T = 78 
E = 32 
t = 8 
e 8 

100x78x2x32 = 7 ,800 beats per hour 
8x8 

7800 = 130 beats per minute 
60 

A French carriage clock with a platform escapement would 
be computed: 

c = 80 
T = 70 
R (contrate wheel)= 60 
E 15 80x70x60x2x15 = 18,000 beats per hour 
t = 10 10x8x7 
r = 8 
e = 7 18000 = 300 beats per minute 

60 

In the case of a modem German chime clock where there 
is a fourth wheel in the train, the following formula would 
be used: 

CTF2E = beats per hour 
tf e 

c = 64 
T = 48 
F = 50 64x48x50x2x15 = 9,000 beats per hour 
E = 15 8x8x8 
t = 8 
f = 8 9000 = 150 beats per minute 
e = 8 60 

In many American striking clock time trains, the first 
wheel is geared into the second pinion, the second wheel 
is geared into the center pinion on the minute arbor and 
into the third pinion on the third arbor. The third wheel 
drives the fourth pinion on the fourth arbor, and the fourth 



wheel drives the pinion on the escape wheel arbor. This 
arrangement requires special attention when counting and 
calculating the gear train. Generally, the center shaft is the 
starting point for the count, but in this case, we must take 
into consideration the relationship of the second wheel to 
the center and third pinions, and the relationship of the 
ratio of the center pinion to the second wheel must be 
considered: 

3. 6912 = 115.2 beats per minute 
60 

It is not necessary to memorize these formulas and 
procedures, but you should have a systematized filing sys
tem to store formulas, procedures, movement drawings, 
and related information. 

c = 16 
s = 60 
T = 42 
F = 42 
E = 48 
t = 8 
f = 7 
e = 7 

Step 1. STF2E =X 
tfe 

Step2. 
(X) center pinion : second wheel= beats/hour 

Step 3. Beats per hour = beats/minute 
60 

Practice calculations: 

Calculate the beat of the following time trains: 

1. Jewelers regulator: 
C=80, T=75, E=30, t=lO, e=lO. 

2. French crystal regulator: 
C=84, T=80, E=40, t=8, e=8. 

3. American carriage clock 

Substituting the values: 
C=64, T=70, F=60, E=15, t=8, f=8, e=7. 

4. English tall clock: 

1. 60x42x42x2x48 = 25,920 
8x7x7 

2. (25,920) 16 = 6,912 beats per hour 
60 

C=128, T=120, E=30, t=l6, e=16. 
5. American kitchen clock 

C=20, S=70, T=40, F=40, E=48, t=8, f=8, e=8. 

Answers: 1=60; 2=140; 3=300; 4=60; 5=100. 

~ 
706 S. Hill St., #580 
Los Angeles, CA 90014 SMITH SUPPLY HOUSE 

LOS ANGELES 

Tel: (213) 622-1687 
Fax: (213) 488-0922 

Watch Materials, Supplies & Tools Watch Battery Distributor 

GENERIC MATERIAL TO FIT ROLEX 
MAINSPRINGS TO FIT 1530 3035 CASE TUBES TO FIT 5.3MM 

$7.50 ea 2030 3135 $5.00 ea 6.0MM 
2130 

STEMS TO FIT MODELS 1200 2030 SET OF 3 HANDS, MEN'S OR LADIES' 

$3.00 ea 
1210 2130 $15.00 ea 
1530 3035 
1560 3135 

SAPPIDRE STYLES #192 - 206C - 246 - 246C - 286 - 286C - 295 - 295C AS LOW AS $29.95 EA 

PLASTIC STYLES ALLOFTHEPOPULARNUMBERS AS LOW AS $6.00 EA 

I l'IS.t" I YOUR SUPPLIER OF SPARE PARTS FOR ALL BRANDS OF 
MECHANICAL AND QUARTZ WATCHES, CLOCKS AND ALARMS 

CALL TOLL FREE (800) 23-SMITH 
~ ~E ~ OM~GA 
oJll.nz RAYVl.LLE RECORD 

tfcm TI40T $.u-&~ ~. .~ ZE~TH 
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TECHNICALLY 
WATCHES 

ANTIQUE WATCH RESTORATION, 

PART CXXXVI I I 

ADJUSTING WATCHES TO THREE POSITIONS 

By Archie B. Perkins, CMW, FNAWCC, FBHI 
© 1997 (All rights reserved by the author) 

Usually, the lower grade watches are adjusted to 
only three positions. Higher to highest grade watches 
are adjusted to five or even six positions in some cases. 
We will first concentrate on three-position adjustments 
before going to five- and six-position adjustments. 

The Watch Rate Chart 
Figure 1 shows a watch rate chart that is used to 

record the rate of watches in different positions. This 
is a three-position rate chart; however, they can be made 
up for five or six positions. 

The following information is used to interpret the 
use of the watch rate chart. Column number 1 is used 
to record the 24-hour rates of the different positions. 
Column number 2 is used for posting the calculated dif
ferences between the different positions. The total varia
tion between the positions is shown at the bottom of 
Column number 2. 

The figure that is shown in the first square of Row 
A, Column 1 is also recorded in the first square of Col
umn 2 at full value. This number is the DU rate of the 
watch. The DD rate is shown in Row B, Column 1. 
The PU position rate is shown in Row C, Column 1. 

To calculate the progressive rate of the watch, the 
following procedure is used. The rates in Column 1 
are calculated in the following manner. The rate in the 
first square of Column 1 is subtracted from the rate in 
the second square of Column 1. The following shows 
an example: (+6) - (+4) = +2. The +2 is recorded in 
Column 2, Row B. The upper number in Column num
ber 1 is always subtracted from the lower number. 

Next, calculate the difference between the DD and 
PU positions: (-5) - ( +6) = -11 . The -11 is recorded in 
Column 2, Row C. 
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Now, to determine the total rate variation between 
the three positions, we would find the difference be
tween the highest and lowest value in Column 2. The 
highest value is +4 and the lowest value is -11. Since 
there is a + and a - shown in the numbers, we would 
find the difference by adding the greatest + and the 
greatest-: (+4)+(-11)=15. Ifallofthenumbersare 
+or-, then we would find the difference by subtract
ing the lowest number from the highest number. 

When calculating the differences in Column 1 and 
recording the differences in Column 2, the signs given 
the numbers in Column 2 can be determined by the fol
lowing rule: when the upper number in Column 1 has a 
smaller value than the number it is subtracted from, then 
the results in Column 2 should receive a + sign. When 
the upper number has a larger value than the lower num
ber, then the results should receive a - sign. This rule 
can be proven with the use of a scale which has nega
tive and positive numbers. 

Scale for Positive and Negative Numbers 
Figure 2 shows a positive and negative scale. When 

viewing the scale, it is found that the numbers to the 
left of the vertical "O" line have a negative value and 
the numbers to the right of the "O" line have a positive 
value. View A, Figure 2 shows an example of how the 
scale is used when the upper number has the larger value 
which gives a (-) or negative answer. The problem is: 
(-4) - ( +6) = -10. To work the problem with the use of 
the scale, we would first go from the zero line to (-4) 
on the scale. (See arrow "a.") Then we would subtract 
( +6) from the (-4) which is shown by arrow "b." This 
arrow stops at -10. 

View B, Figure 2 shows an example of how the scale 
is used when the top number of the problem has a 
smaller value than the lower number and gives a ( +) or 
positive answer. The problem is: ( +6) - ( +4) = +2. To 
work the problem with the use of the scale, we would 
first go to the positive number 6 on the scale. (See ar
row "c.") Then, we would subtract (+4) from the (+6) 
which would equal +2. (See arrow "d.") 

The same principle is used to solve other problems 
in the watch rate charts. 

Using the Watch Rate Recorder when Adjusting 
Watches 

The watch rate recorder is a very valuable instru
ment to use when adjusting watches. Its use speeds up 
the process by giving a quick view of the results of any 
changes made in the beat and other adjustments on the 
watch. After the watch has been closely adjusted to 
positions with the aid of the watch rate recorder, it 
should be bench checked for 24 hours in each position 
to get an accurate picture of its performance over 24-
hour periods. 



First Adjusting Example 
Figure 3 shows an example of adjusting a 16-size, 

7-jewel Elgin pocket watch to three positions. After 
the watch was overhauled, cleaned and oiled, it was 
checked in three positions and was found to have the 

WATCH RATE CHART 
MAKE OF WATCH ________ __ ______ DESCRIPTION ___ ______ 

following rate: DU +6 seconds, DD +2 seconds, and 
PU +5 seconds. Note that DU and DD has a 4-second 

A 

error. Also note that the difference between DU and B 

c 

DU 

DD 

PU 

I 

+ 
+ 
-

2 

4 + 4 

6 + 2 

5 -11 
PU is only 1 second. Therefore, we should make ad
justment to speed up the DD position to correct this 
position without disturbing the DU and PU positions. 
(Note that the total variation is 10 seconds.) 

TOTAL VAR IATIQN __ __l_;5 __ _ 

Some possible causes of this dial position error are: 
The shape of the end or finish of the end of the lower 
pivot, the lower pivot larger in diameter than the upper 
pivot, regulator pins opened more at their ends ("V" 
shaped), hairspring out of flat at the collet, or hairspring 
slightly cupped down, among other things . When the 
watch was inspected for the problem, it was found that 
the end of the lower pivot was slightly more flat than 
was the end of the upper pivot. The shape of the end of 
the lower pivot was made the same as the upper pivot. 
The results of this correction are shown in the third and 
fourth columns. This adjustment leaves a 7-second er
ror. Next, the regulator was moved ever so slightly to
ward the slow side. This leaves a 3-second error be
tween the three positions. 

Figure 1. 

Figure 2. 

Jeweler's Bench 
A sturdy well-designed bench that helps provide worker comfort and increase 
productivity. The working surface has 3 coats of polyurethane over laminate, 
and a 1-3/4" high lip on 3 sides. Spacious drawers are 10" wide, in various 
heights to accommodate tools, supplies, and work. With built-in, sliding arm 
rests, bench pin holder and mandrel holders. Handy tool slide rack is mounted 
just above the bench pan. Large metal bench pan for capturing filings, etc. 
Easy to assemble. Can be shipped U.P.S. Measures 33'W x 16-112"0 x 36"H. 

BN060 ... $225.00 

Watchmaker's Bench 
Designed for Watchmakers, Jewelers, Engravers, Hobbyists and 
Technicians. Features eye-level work area, 19 drawers in assorted sizes 
and catch-all tray with heavy canvas covering. Can be shipped U.P.S. 
Measures 38-3/4'W x 20"0 x 39"H. 

BN265 ... ...$425:00" $395.00 

Twin City Supply 
Minneapolis, MN 55416 USA: 800-328-6009 Fax: 800-328-6001 
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WATCH RATE CHART 

MAKE OF WATCH ___ f::_~~-L~J__ ____ DESCRI PTION ____ I~-~--
7J 

DU + 6 +6 + 6 + 6 +1 +1 
DD +2 -4 +6 0 +1 0 

PU +5 +3 +5 - I - I -2 
TOTAL VARIATIQN ___ J_Q __ _ 1 __ _ __ ;3 __ _ 

Figure 3. 

Figure 4. 

@ -a 

Figure 5. 
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Methods Used for Finishing Balance Staff Pivots 
When adjusting watches, it is quite often necessary 

to change the shape or finish of the end of balance staff 
pivots. Figure 4 shows how the lantern runner of a Jacot 
pivot lathe is used to hold the balance staff pivot while 
a pivot burnisher is used to shape and finish the end of 
the pivot. View "d," Figure 4 shows the position of the 
burnisher for flattening the end of a pivot. The end of 
the pivot can be given a rounded shape by moving the 
burnisher back and forth between positions "d" and "c." 
The burr is removed from the corner of the pivot by 
swinging the burnisher back and forth between posi
tions "b" and "c." Burnisher position "a" is for finish
ing the diameter of the pivot. 

Another pivot-polishing lathe is shown in Figure 5. 
This is the Dorrington pivot polisher. This tool is 
smaller than the Jacot tool. This type of pivot polisher 
was also made by Louis Levin & Son, and by C. and E. 
Marshall Company. The Dorrington pivot polisher was 
used by many of the watch factory adjusters. The base 
"a" of the tool is fastened with two screws to the front 
edge of the bench. The body of the frame has two legs 
that fit into holes in the base. The tool can be removed 
from the base or replaced into the base very quickly. 
The pulley on the spindle is motivated with a small bow 
the same way the Jacot lathe is operated. 

Figure 6 shows a close-up view of a balance wheel 
in position in the Dorrington pivot polisher for finish
ing the lower pivot. The balance wheel is held in the 
tool by the cones of its pivots. One pivot fits into a 
jeweled hole in the spindle while the other pivot goes 
through the hole in a steel plate which is fastened to a 
post of the tool. The operation of refinishing a pivot is 
done in the same manner as with the Jacot tool. 

Another tool that can be used to hold the balance 
wheel for refinishing the pivots is the balance chuck. 
This is shown in Figure 7. The balance chuck is made 
up by mounting a cage on a blank lathe chuck to hold 
the balance wheel. There is a pump center arbor that 
goes through the center of the chuck. The arbor holds 
one end of the staff centered by the cone of the staff. 
The other pivot goes through a hole in the convexed 
disc mounted in the end of the cage. The pivot extends 
through the hole enough so it can be refinished with a 
pivot burnisher as shown in Figure 7. 

It is very important that the pivot being refinished 
runs absolutely true before attempting to refinish the 
pivot. An advantage to using the balance chuck is the 
hairspring need not be removed from the balance wheel 
if the wheel is turned at a slow to medium speed while 
the pi vat is being refinished. 

Second Adjusting Example 
Figure 8 shows an example of adjusting a 12-size, 

15-jewel Elgin pocket watch to three positions. When 



Figure 6. 

Figure 7. 

WATCH RATE CHART 

MAKE OF WATCH __ __ ~!-:_~_LN_ ____ DESCRI PTION ___ I_~~---
15J 

DU -10 -10 H- 2 +2 

DD +2 +12 +2 0 

PU 0 -2 0 -2 
22 TOTAL VARIATION----- --- - 4 

Figure 8. 

076000 076001 
BRASS HOLDERS FOR WATCHES 

Imported solid brass watch holders for pocket watches 
with a fine brass finish that has been lightly lacquered 
for protection. Adjustable to fit different sized pocket 
watches. Choose from regular or hunting case style. 
Suggested retail $21.00. 
Regular Style 
076000 ...................................................... $10.50 ea. 
Hunting Case Style 
076001 ...................................................... $10.50 ea. 
Watches are not included with stands. 

·------.d 
POCKET WATCH CHAINS 

Six vest chains and six sport chains. There are 6 chain 
patterns to each group, all distinctively different. The 
sport chains are 8 3/4" long with snap hook and large 
spring ring attached. The vest sport chains are 11 3/4" 
long with a snap hook and smaller spring ring. All are 
yellow and each group comes on a easel backed 
display card. $29.95 each or both for $55.00! 
072009 - Sport ........................................ $29.95 ed. 
07201 O - Vest .......................................... $29.95 ed. 
07201 OC - Both .............................................. $55.00 
Now available cards of 1/2 yellow and 1/2 silver! 
072039-Vest .............................................. $29.95 ed 
072038-Sport ............................................ $29.95 ed 
072039C-Sport/Vest Combo ........................ $55.00 

7v·12 Is~ 
S. rLaRose,\Inc. 
Wor!Jwid'1 'J:Jwlrit .. tor& lo J.lorofogiJfJ 

'~s§:\ I /:;y> / 
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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WATCH RATE CHART 

MAKE OF WATCH ___ l_'=--'=-L~_QJ_~- DESCRI PTION __ L~:J?~--

DU 0 0 +2 +2 

DD +10 +10 +2 0 

PU -5 -15 -3 -5 

25 TOTAL VARIATION __ ___ ___ _ __ I_ __ 

Figure 9. 

Figure JO. 

WATCH RATE CHART 

MAKE OF WATCH ____ E:Q~lT_'C __ DESCRIPTION __ l§~_?.~-

DU +5 +5 0 0 +3 +3 

DD -5 -10 0 0 +3 0 

PU -10 -5 -10 -10 +1 -2 
15 TOTAL VARIATION--------- 10 5 

Figure II. 
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the watch was checked for 24 hours in each of the 
three positions DU, DD, and PU, it showed the fol
lowing rate: DU -10 seconds, DD +2, and PU 0. This 
made a total variation of 22 seconds in the three po
sitions. Note that DU shows the greatest error of 
the three positions. Since DU is 12 seconds slower 
than DD, this indicates that there is extra friction 
when the watch is in the DU position, or there is 
some other problem. Some possible causes could 
be regulator pins "V" shaped, shape or finish of the 
ends of the pivots, rough cap jewel surface, hair
spring out of flat at the collet, hairspring cupped, or 
too much side shake on lower staff pivot, among 
other things. 

During the process of troubleshooting, it was 
found that the upper cap jewel was rough as well as 
the end of the upper balance staff pivot. The cap 
jewel was changed and the pivot was refinished on 
the end which corrected the error between the two 
dial positions. After the correction, the rate was 
taken. The results were: DU +2 seconds, DD +2 sec
onds, and PU 0. The progressive rate was calculated 
and it was found that the total variation was 4 seconds. 

Third Adjusting Example 
Figure 9 shows an example of adjusting a 16-

size, 17-jewel Illinois pocket watch to three posi
tions. The results of checking the watch for 24 hours 
in the three positions show DU 0, DD +10 seconds, 
and PU -5 seconds and a total variation of 25 sec
onds between the three positions. The greatest error 
was in the DD position. When trouble shooting the 
possible causes, it was found that the regulator pins 
were "V" shaped being closer at their ends. The 
regulator pins were made parallel with each other 
and spaced correctly which corrected the dial posi
tions and improved the PU position. The rate was 
as follows: DU +2 seconds, DD +2 seconds, PU -3 
seconds. This gives a total variation of 7 seconds be
tween the three positions. 

Adjusting Regulator Pins 
When adjusting watches, it is quite often found 

that the regulator pins need adjusting in order to ad
just the watch to positions, and sometimes the regu
lator pins need to be opened slightly or closed 
slightly to bring the watch closer to time. 

Figure 10 shows how regulator pins are opened 
and closed. View A shows how to properly open regu
lator pins. The tool used is a small sewing needle 
fitted to a small diameter aluminum or plastic handle. 
The needle is sharpened like a screwdriver but with 
a longer taper. The two flat sides of the blade should 
be polished so the regulator pins will not become 
damaged. To open the regulator pins, the tool is 



inserted between the pins and twisted clockwise to 
open the outside pin and twisted counterclockwise 
to open the inside pin. 

View B, Figure 10 shows how to close regulator 
pins. Point "a" shows how the outside pin is ma
nipulated to move it toward the inside pin. The end 
of the regulator pin tool is used for this manipula
tion. Point "b" of View B, Figure 10 shows how the 
inside pin is manipulated to adjust it outward toward 
the outside pin. The tool is inserted between the 
balance cock and the inside regulator pin. Then the 
tool is twisted clockwise to shift the inside pin to
ward the outside pin. When the regulator pins are 
too far apart at their base and become "V" shaped 
when they are closed, the following correction is 
made. A thin piece of steel or brass shim stock of 
the proper thickness is inserted between the two pins, 
then a pair of brass or bellmetal tweezers is used at 
the base of the pins to pinch the two pins against the 
shim stock. This action brings the pins closer to
gether at their base which places them parallel when 
they are opened the proper amount for the hairspring. 

Fourth Adjusting Example 
Figure 11 shows an example of adjusting a 16-

size, 7-jewel Equity pocket watch to three positions. 
When the watch was checked for 24 hours in each of 
the three positions, it had the following rates: DU 
+5 seconds, DD -5 seconds, PU -10 seconds. This 
gave a total variation of 15 seconds between the three 
positions. When all of the possible causes were 
checked, it was found that the hairspring was cupped 
down slightly which made DU faster and DD slower. 

To correct this condition, the stud was raised 
slightly which corrected the dial positions. The po
sition rate then became: DU 0, DD 0, and PU -10 
seconds. This gave a total variation of 10 seconds 
between the three positions. There was still a need 
to speed up the slow PU rate. The space between 
the regulator pins was checked and found to be too 
much. The pins were closed slightly which speeded 
up all three positions but it had more effect on the 
PU position than it did on the dial positions. After 
this adjustment, the rate was improved to this point: 
DU +3 seconds, DD +3 seconds, PU +1 second. This 
gave a total variation of 5 seconds between the three 
positions. 

Fifth Adjusting Example 
Figure 12 shows an example of adjusting a 16-

size 7-jewel Waltham pocket watch to three posi
tions. The watch was checked for 24 hours in each 
of the three positions and it had the following rate: 
DU +5 seconds, DD +5 seconds, and PU +20 sec
onds. This gave a total variation of 15 seconds 

between the three positions. Since the dial positions 
are the same, the error is in the PU position. All of 
the possible causes were eliminated except the bal
ance poise. The balance was checked and it was 
found to be slightly out of poise. After the balance 
wheel was poised, the following rate was gotten: DU 
+20 seconds, DD +20 seconds, and PU +22 seconds. 
This made a total variation of 20 seconds in three 
positions. 

To slow the watch down, the two meantime 
screws were turned outward the proper amount which 
produced the following rate: DU +5 seconds, DD 
+5 seconds, and PU+ 7 seconds. The total variation 
between the three positions was reduced to 5 sec
onds in 24 hours. 

Adjusting watches will continue next month. ~ 
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WATCH RATE CHART 

MAKE OF WATCH ___ w~_l,,J_l:l_~-~- DESCRI PTI ON_J§_5 
__ J_J__ 

DU +5 +5 ft-20 +20 +5 +5 

DD +5 0 +20 0 +5 0 

PU H-20 +15 +22 + 2 +7 +2 
15 TOTAL VARIATION---------

_2_Q __ 5 -------

Figure 12. 
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DUALITY 
A DOUBLE ESCAPEMENT 

WRISTWATCH FROM PHILIPPE DUFOUR 

By Ron DeCorte, CMW 

Figure 1. 
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It was a wonderful experience to witness the birth 
of Mr. Dufour's "new" double escapement wrist
watch in Switzerland's Valley De Joux last winter. 
Although the idea of multiple escapements in a time
piece had been used in clocks, marine chronometers, 
and pocket watches of the past, this idea had never 
been successfully accomplished in wristwatch size. 

Spring was starting to show itself and a new 
horological wonder was about to be unveiled as has 
happened so many times before in this enchanted 
"Valley of Watches." Having spent countless hours 
in Mr. Dufour's atelier, helping him develop his new 
"project" over the winter months, I was as nervous 
as a first-time father. A year's worth of working 
hours packed into one season finally paid off in late 
March when the new addition to his horological 
"family" took its first breath and started ticking on 
his bench. I accompanied him on his trip to Basel in 
mid-April to show off his new "baby." 

Exposing such a radical, new product at the AHCI 
booth was a very exciting time for both of us. Each 
day brought a flurry of people to see this new and 
mysterious piece of horology. The first question 
asked was always the same, "Why did you do this?" 
Philippe's answer was simple, "To advance the 

p::~~~~~~;JJ:_?~;~~;R~~~ 
~~~--:tr:( 

Figure 2. 



science of watchmaking and the art of horology." The 
"art" was easy to see in the perfect execution of ev
ery detail, but the "science" was not as readily vis
ible and needed some explanation. Trying to explain 
how something so complicated and small functions, 
without a lot of time and detailed drawings, left us 
exhausted at the end of each day. Very few people 
walked away with a truly good mechanical under
standing of his watch. 

The intention of this article is to try to give those 
people with a true interest in the field of horology a 
better idea as to how this double escapement watch 
works and why. From a mechanical standpoint this 
watch uses only one barrel (power source) and is very 
conventional through and including the third wheel. 
After this point things are not so conventional any
more. A very complicated "differential system" at 
the fourth wheels not only facilitates the use of two 
complete escapements, each with its own balance, 
but allows the hands of the watch to constantly show 
their average. As with any good science, the aver
age of two results is always better than one. It is this 
differential system that is at the heart of the watch 
and therefore the focus of our attention in this 
article. 

The success of this system depends exclusively 
on the ability of each escapement to work completely 
independent of the other at all times. A good test of 

C-~ 
D 
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wheel 2 

Figure 3. 
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this independence would be to stop either of the bal
ance wheels and have the other continue unaffected. 
This condition will also show the magic that the dif
ferential imparts on the hands (indicators) of the time 
piece. 

Three drawings will be referenced in my attempt 
to explain the differential system. Figure 1 is an ex
ploded view of the complete sy~tem and shows each 
component and its associated r~ference letter. Fig
ure 2 is a sectional (cut) view of the assembled sys
tem, showing its interaction with the escape wheel 
pinions for each escapement and using the same let
ter references as Figure 1. Figure 3 shows a three
dimensional perspective of the assembled system. 

Several important facts should be remembered 
to better understand the remaining portions of this 
article: 
a) Both fourth wheel assemblies will always make 

exactly one revolution each minute if their re
spective balances are vibrating at the proper 
18,000 beats per hour. This is true even when one 
or the other escapement is stopped or "at rest." 

b) Observed from the back of the watch, both fourth 
wheels and the seconds arbor "A" will always 
rotate counterclockwise. 

c) All of the train wheels (gears) in a watch are at 
rest approximately 80-90 percent of the time . 
They move only when the escapement is 

~-B 

A 

Escape 
wheel 1 
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unlocked by the action of the balance wheel. 
d) The hands of a watch are governed by the rate or 

"frequency" of its balance wheel and hairspring. 
The power flows from the mainspring through 
several wheels (gears) to the escapement and fi
nally powers the motion of the balance wheel. It 
is this frequency of oscillation that controls the 
rate of mainspring unwinding and ultimately the 
rate that the hands move, thus marking the pass
ing of time. 
Let's get started with the technical review of this 

differential system by first explaining the assembly 
of its eighteen components (not including screws). 

The seconds shaft or arbor "A" is at the center 
of this system. A 28T (28 toothed) wheel "B" is se
cured to the underside of the large flange about mid
way along the length of arbor "A". These compo
nents, combined with the hollow pinion "L", supply 
power to the "satellite assembly" (pinion "D" and 
wheel "C") and through this satellite to either and/or 
both fourth wheels and their respective escapements. 

The upper fourth wheel unit is assembled in the 
following manner. Hub "F" is pressed securely into 
fourth wheel "G" and then 20T pinion "E" is secured 
tightly onto the lower portion of "F". Two hole jew
els "N" are installed into either end of the center hole 
in "F" so that it will fit freely onto the upper portion 
of arbor "A". The hollow pinion "L" is then pressed 
onto a small shoulder just below the upper pivot to 
capture the assembly. 

The lower fourth wheel unit is assembled in the 
following way. The 20T pinion "D" is secured tightly 
with 28T wheel "C". This "satellite" assembly is 
captured on the top of fourth wheel "H'' by bridge 
"J". One of the hole jewels "P" is pressed into bridge 
"J" and the other into wheel "H'' so that the satellite 

Figure 4. 

42 HOROLOGICAL TIMES 

assembly can rotate freely when required. A small 
gold weight "K" is used for poising. Two hole jew
els "R" are then pressed into either end of the center 
hole in "H''. This assembly is then fitted onto the 
lower portion of arbor "A" and captured freely with 
nut "M" placed just above the long lower pivot that 
will carry the seconds hand. 

All of this assembly work may have sounded 
easy. The fact is that the fabrication of these parts 
and their assembly is extremely difficult. Absolute 
truth and concentricity must be preserved at all times . 
Keep in mind that this whole unit is not much larger 
than the head of a match stick! 

Now I will attempt the most difficult part of this 
article: trying to explain how everything works us
ing only written words and static pictures. It is al
ways easier to understand the function of a mechani
cal device when you have seen it in operation. Un
fortunately I do not have this option through the 
pages of a magazine. 

The easiest way to explain this mechanism is to 
describe what happens when either of the escape
ments is at rest. I will first stop the upper fourth 
wheel assembly and its associated escapement and 
then the lower fourth wheel assembly and its escape
ment in order to simplify my explanation. 

When the upper fourth wheel assembly and es
cape wheel #1 are at rest, what is the resulting ef
fect on the seconds hand arbor "A" and hence the 
hour and minute hands? The fourth wheel "H" con
tinues to rotate at one revolution per minute. Twenty
tooth pinion "E" will be stationary as 28T wheel "C" 
orbits around it. This creates a ratio of 20/28 or 
0.7143 revolution of the satellite assembly for each 
revolution of fourth wheel "H". Remember that "C" 
and "D" are fitted tightly together and that 20T 
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pinion "D" meshes with 28T wheel "B". If the satel
lite assembly moves through 0. 7143 revolution and 
pinion "D" has 20 teeth, this equals (0.7143 * 20 
teeth) or 14.2857 teeth. Since "D" has rotated 
14.2857 teeth but also made a complete orbit around 
28T wheel "B", it has only released (28 - 14.2857) 
or 13.7143 teeth. In order for the seconds arbor "A" 
to make one revolution, 28T wheel "B" must be re
leased 28 teeth but was only released 13. 7143 teeth. 
This means that seconds arbor "A" rotates (13.7143/ 
28.000) or 0.4898 revolution for each revolution of 
fourth wheel "H". 

When the lower fourth wheel assembly and es
cape wheel #2 are at rest, the upper fourth wheel 
assembly and its escapement will carry on unaf
fected. The rate of rotation of the seconds arbor "A", 
and therefore the hour and minute hands, will be af
fected as follows. The ratio of 20T pinion "E" mesh
ing with 28T wheel "C" is 20 /28 or 0.7143. This 
corresponds to the amount that the satellite assem
bly will rotate for each rotation of the fourth wheel 
"G". Let's go one step further. Since 20T pinion "D" 
meshes with 28T wheel "B" we have another 20/28 
ratio or 0.7143. This means that for each revolution 
of wheel "G" the seconds arbor "A" will move 
(0.7143 * 0.7143) or 0.5102 of a revolution. 

The interesting part of all these mathematics is 
that they all prove themselves through C9-reful ob
servation and testing. You may have noticed-that one 
revolution of the lower fourth wheel "H'' equals 
0.4898 of a revolution of the seconds arbor "A" and 
one revolution of the upper fourth wh_e~l "G" equals 
0.5102 of a revolution of arbor "A';-:-~The sum of 
0.4898 and 0.5102 equals exactly 1.000. 

As can be seen through the preceding calcula
tions and experiments, each escapement has approxi
mately a 50% effect on the observed rate of the 
watch. In other words, if one of the escapements was 
regulated one second per day fast, the watch would 
only show a gain of 0.5 seconds per day. 

A watch of this artistic and technical quality must 
be crafted with extreme care and patience. Careful 
attention to detail reveals that each balance is free
prung and i fitted with a Breguet overcoil hair
pring. The combination of meticulou fini hjng and 

adju tment re ult in a watch that truly move the 
' art" and cience' of horology one tep ahead. 'i' 

WATERPROOF TESTER 
Test watches under normal conditions of wear 
without ontroducing water into the case. This 
easy to use apparatus will be at hand whenever 
the watchmaker needs to the check the water 
resistance of a watch case. Has capacity for two 
watches and an air pressure system that tests up 
to 3 ATM (safe up to 6 ATM). 

"\ .. ~~ .. ~.q. 
~ ~~~ 
~~ (j. '\j ~..,~, 
~ 

#BER-5555 

1395.00 

List Price $620.50 
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MUSIC Box 
CLOCKS 

VIENNA CLOCK WITH GRANDE 

SONNERIE AND MUSIC Box, PART 22 

Introduction 

By Leo A. Jaroslaw 
©1997 (All rights reserved by the author) 

According to the owner's provenance, this clock was pur
chasedin Czechoslovakia shortly after WW.II. (See Figure 22.1.) 
There is no name on the case, movement, or dial. Based upon 
research I have done, this type of clock was probably made in 
Austria; most likely in Vienna. They were mostly made between 
1830 and 1840. 

The clock is a spring-wound three-train movement with 
Grande Sonnerie strike. The quarters strike 1, 2, 3, or 4 single 
strikes rather than bim-bam, on one of the two-wire gongs. The 
first three quarters are followed by the last hour on the other wire 
gong. On the hour, after the fourth quarter strike, it strikes the new 
hour. On completion of the new hour strike, it actuates the music 
box. This music box is a two-tune player, alternating tunes on 
each hour as it progresses. 

Figure 22.1. View A. Front 
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The movement also has a built in repeater mechanism. How
ever, as mounted in this clock, there is no way to access and trip 
the repeat There are also no holes in the case to provide for a 
cord. This movement then was most likely used in other cases, as 
well as this one. 

The movement itself is of very high quality. Many of the 
individual components are of very different design than other 
Grande Sonnerie movements I have worked on, especially the 
spring barrels. Another quite unusual design is in the quarter strike 
hammer tail. It took quite a while to comprehend the purpose of 
this specific design and how it worked. We will cover all in detail 
in subsequent parts of this series. 

The pendulum suspension is of the silk thread variety. The 
gongs are coiled wire. In View B (Figure 22.1) the coiled gongs 
were removed because they blocked the movement from view. 
The dial is enameled (View C). The case decorations are gilt wood 
with a blue felt-like material as background (View A). 

In the left insert (View D) is a painting of a woman with a 
winged mask above it. In the right insert (View E) is a painting of 
a man in military uniform. It also has the winged mask above it I 
have no idea who these people are, or the meaning of the winged 
masks. 

Note: In this series we will concentrate primarily on the strike 
trains and their controls, p"lus the music box. We wm briefly 
cover some aspects of the time train. Regarding the music box 
in this dock-since we have just compkted an in-depth discus
skm on servicing music boxes, I will on'ly cover those compo
nents which mff er from those discussed previous'ly. These mf
f erences wiR be covered in a later part of this series. 

COMPONENT DESCRIPTIONS 

1. SPRINGS (see Figure 22.2). 

The unusual design of the springs in this clock requires some 
modification of a modern spring for a replacement, if needed. 
This spring uses a slot in the axbor to fasten the inner end to the 
axbor, rather than the usual hole end and hook or other protrusion. 
(See Figures 22.2 and 22.3.) I had to replace all three springs, my 
procedure to convert a modem spring to fit; otherwise, they would 
have to be custom made. 

1.1. Stretch the new spring out to access the inner loop. 

Note: Set up a positive means ro anchor the outer hole end of 
the spring. Have a vise available within reach of the inner end 
of the spring. 

1.2. Place the inner end of the stretched spring into the vise. 

1.2.1. Oose the vise gently, without clamping the spring. 

1.2.2. Pull the spring through the vise until just the annealed 
coiled end is exposed. 



ViewD 
Female Picture 

Details 

ViewB Rear 

Figure 22.1. Vienna picture clock with music box. 

View C Dial & Bezel Details 

ViewE 
Male Picture 

Details 
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1 Spring Barrel 
2 Arbor 
3 Spring 

3 

-"'"'+--2 

4 Spring Hook End 
5 Flange 

Figure 22.2. Spring to arbor attachment. 

Spring Barrel 
Spring 
Main Wheel 

7 Click 

3 

8 Click Spring 
9 Lock Cap 

6 

10 

10 Ratchet Wheel/ Arbor Assembly 
11 Spring Slit in Arbor 

Figure 22.3. Spring barrel assembly/components. 
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1.2.3. Close the vise to clamp the spring. 

1.3. Straighten the annealed inner loop. 

Not£: I used the shtzftof a thin screwdriver to pull and straighf£n 
the loop. 

1.3.1. Cut off a section just beyond the hole. 

1.3.2. Bend the end of the spring to a 90° angle to fit the slot in the 
arbor. 

Not£: It may be necessary to re-anneal, the end in order to get a 
clean bend. 

CAUTION: DO NOT ANNEAL "DEAD SOFT." IT 
COULD POSSIBLY STRAIGHTEN OUT UNDER 
SPRING TENSION AND LETGO.ESPECIALLYIFTHE 
SPRING IS RUN DOWN. 

Note: I used a smooth jaw needle nose pliers. A serrat,ed jaw 
pliers could scratch the spring and thereby make it susceptible 
to cracks. 

1.3.3. Fit hooked end of spring into the slot of the arbor. 

Not£: If the hooked end is too long and the spring does not lay 
flat on the arbor, trim it to fit. 

1.3.3.1. Wmd spring tight using a spring winder. This will seat 
the hook Then unwind. 

1.3.4. Form the inner loop with a hollow nosed pliers, to a fairly 
snug fit on the arbor. 

CAUTION: THIS IS IMPERATIVE SO THAT THE 
END WILL NOT UNHOOK WHEN THE SPRING IS 
UNWOUND. 

Not£: When this clock was mode it had a Geneva stop sysf£m 
on each of the winding arbors. These had all been removed and 
discarded at some nme in the past The Geneva stop would htzve 
prevenf£d the spring from running down complet,el,y with the 
possibility of unhooking from the arbor. 

2. SPRING BARRELS (see Figures 22.3-22.4). 

The spring barrels (1) are fixed to the front plate (13). They 
are not going barrels. The barrel ratchet (click wheel) is perma
nently fixed to the arbor (5). I call it the ratchet wheel/arbor 
assembly (10). 

The main wheel (6) of each train is also the barrel cap. This 
main wheel is hollowed out on both sides. The hollow on the 
barrel side is deeper to accept the ratchet wheel. The click (7) and 
the click spring (8) are permanently mounted inside the hollow. 



(See Figure 22.3.) The other side anchors the lock cap (9), secur
ing the assembly of arbor, ratchet wheel, and main wheel. 

2. ASSEMBLY 

2.1. Fit the ratchet wheel/arbor assembly ( 10) into the hollow of 
the main wheel (6). 

Note: Core must be taken t:o position the click at this time, 
engaging the ratchet wheel Once the main wheel is assembkd 
ont:o the barre~ the click is not accessibk. 

2.2. fusert lock cap (9) into the groove on the arbor. 

Note: The lock cap is slotted. Its slot fits into the groove in the 
arbor. 

2.2.1. Push lock cap so that it is fully seated on the arbor. 

2.2.2. Line lock cap with the hollow cut-out in the main wheel 
and force it in. 

Note: This provides a positive lock when seated. When seated, 
the cap is flush with the balance of the main wheel suiface. 
(See Figure 22.4.) Since the lock cap is a tight fit in the hollow 
of the main whee~ removal is very difficult. I tried thin screw
drivers and a knife, but couldn't get underneath t:o lift it out of 
the hollow. Finally got a thin X-act:o blode t:o enter under and 
lifted the cap out, so that it could be slid off t:o unlock. (See 
Figure 22.5.) 

2.3. Using a spring winder, assemble and wind the spring into the 
barrel. 

Note: This operation is best accomplished with a spring winder. 
However, if none is availabk it can be done by hand. 

2.3.1. fusert the arbor/ratchet/main wheel assembly into the bar
rel from the nonflanged side. 

2.3.2. Guide the arbor into the spring loaded barrel so that the 90° 
hook in the inner spring end fits into the slit in the arbor care. 

2.3.3. Check that the hook end is positively seated on the arbor 
by manually winding the spring at least one turn. 

Note: This is accomplished by holding the barrel and main 
wheel t:ogether in one hand, while winding with a key in the 
other. 

2.4. Mount assembled spring barrels in their appropriate posi
tions on the front plate (13). (See Figure 22.4.) 

Note: The three spring barrels are flanged (5) for seating on 
the front plate (13). These flanges are cut in several ploces t:o 

expose the bearing hoks for the second wheel arbor pivots. 
Additionally, there are flat cuts in the fla,nges t:o allow the bar
rels t:o be closer t:o each other. The time barrel in the middk has 
two straight cuts, while the outer barrels have one cut on the 
side closest t:o the time barrel 

Originally, these spring barrels each had a Geneva st:op. 
Both the mak and femak parls of the Geneva were removed 
and discarded by a previous repairer. They were not anywhere 
in the clock when I received it. 

This completes Part 22. In Part 23 we will discuss let 
down of the springs, since the clicks are not accessible. Then 
we will discuss the quarter strike hammer tail, which is a 
unique design. e 

1 Spring Barrel 
2 Arbor 
5 Flange 
6 Main Wheel 

9 Lock Cap 
12 Second Wheel Pivot Access 
13 Front Plate 

Figure 22.4. Spring barrel mounted on front plate. 

6 Main Wheel 
9 LockCap 

14 X-acto Knife 

Figure 22.5. Removing lock cap. 
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BULLETIN 

BOARD 

A. NEW REQUESTS 
A Source for Hairsprings and Supplies 
Robert Mohr, Manhattan, KS, seeks a 
source for supplying/making new 
hairsprings for pocket watches. 
Tradesmen who vibrate hairsprings 
for the trade today are very few; also, 
hairsprings of all sizes (especially 
pocket watch size) for those who can 
vibrate them are difficult to find. 

A WI instructor, Joseph Cerullo, 
does teach a traveling workshop on 
vibrating hairsprings and the course 
is taught at Project Extend. Our video 
library has an excellent tape on hair
spring vibrating featuring instructor 
Cerullo, and produced by Zantech. It 
is available for loan to A WI members. 

Because of the renewed activity 
and interest in hairspring vibrating we 
would like to develop sources to have 
hairsprings vibrated for the trade and 
sources offering supplies for those 
who choose to vibrate their own. Your 
input will be a benefit to A WI members. 

Bezels for Both Clocks and Watches 
We continue to receive requests from 
members seeking tradesmen who cus
tom-make clock bezels and watch be
zels. From time to time we can help 
them with a source for watch bezels, 
but have not had a source for clock 
bezels for a number of years. 

B. RESPONSES 
Portescap Mark V Cleaner 
George Cogley, Natrona Heights, PA, 
responded by sending an operating 
manual and schematic for Portescap 
Mark V Ultrasonic Watch Cleaner as 
requested by John Weigel, The date 
on the manual and schematic is 1983 
which proves that it pays to be a 
"saver." We have returned the origi
nal to Mr. Cogley and retained a copy 
for our files for the future use of A WI 
members. 
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Twaites and Reed Inclined Plane 
Clock 
Responding to Ray Clauss' request for 
service information for a Twaites and 
Reed Inclined Plane Clock, James 
Storrow, Stormville, NY sent an 
eleven-page booklet which includes 
service and operating instructions for 
the limited edition Inclined Plane 
Clock issued by the Master Clock 
Makers Company LTD, London, En
gland. These notes were written by 
Richard Good, FBHI. 

C. ITEMS STILL NEEDED 
Antique German Clock with Two 
Weights 
Kenneth B. Clements, Hendersonville, 
TN, has an antique German tall clock 
with two weights but three striking 
strings. It strikes the quarter-hour and 
then switches to another "set" to strike 
the hour. The problem is that some
thing is missing that keeps the mecha
nism engaged with the hour-strike set. 
He asks, "can one of your experienced 
readers tell or guess what is missing?" 

On the back of the movement are the 
markings: 

Early Rolex 

D.R.P. 
No 54033 

6826 

Mr. John B. Lyons, Mt. Airy, MD, 
sends the following request: 

Enclosed please find several pho
tographs of an early Rolex 11.5 line. 
Please excuse the dark prints. This is 
what I know/believe to be true of this 
watch which may not be self-evident. 

The case number is 1416983591. 
The number is stamped on the back 
cover. It is an early Rolex product, 
approximately 1925. It appears to be 
an AS caliber made prior to ETA's 
purchase of AS. 

The dial says Automatic Winding 
in a semi-circle with Athlete between 
the two words. Antimagnetic is in a 
semi-circle over the seconds bit.Mis 
stamped at the pallet. Robot Watch Co. 
is lightly scratched on the movement 
and case. 

Mr. James Dowling, in England, 
knows of only four others in existence 
and believes it is a second-division 
watch. (i.e.: Tudor type). I have 
searched all the fingerprint material I 
have and cannot further identify the 
movement. 

Can anyone provide me with the 
following information? Who is the 
manufacturer? Is it possible to obtain 
a fourth wheel pinion? (Is there a 



reasonable chance that a pinion from 
another caliber could be substituted?) 
Who would you recommend that 
could make a fourth wheel pinion? Do 
you know of any major Rolex collec
tors who may have additional 
information? 

Prentice Standard Calendar Clock 
David L. Adams, Pittsfield, NH, has a 
Prentice Calendar clock like the one 
illustrated here. Can a reader supply 
a copy of the instruction booklet that 
came with the clock? Would someone 
send a drawing of the correct bends 
of the wires holding the date cards? 

Winding Coils for Accutrons 
A member in Austin, TX, is attempt
ing to develop a method to wind coils 
for Accutron watches. He is search
ing for a source for the wire and needs 
the recommendation of a solvent 
which will dissolve the coating on the 
old coils. 

Enameled Dials, Repair and Repro
duction 
A WI is frequently asked for sources 
to have enameled watch and clock di
als repaired or reproduced completely. 
There are a couple of sources in En
gland that we are aware of; we would 
like to locate something in the United 
States. 

Staff/Stem Conversion Charts: 
Bestfit to Quickfit 
Louie Burwinkel, Dry Ridge, OH, is 
seeking reference charts that will al
low him to convert Bestfit system staff 

and stem numbers to Quickfit system 
numbers. 

Jaeger LeCoultre Aircraft/Tank 
Clock 
Louis Delouise, Nenana, AK, is seek
ing an exploded view of a Jaeger 
Lecoultre aircraft clock or tank clock. 
One is type l 65R, the other has serial 
numberM20. 

Girrard Perregaux Ebauche Infor
mation for Later Models 
IJS, Indianapolis, IN, is seeking a 
chart giving the Swiss ebauche for the 
more recent Girrard Perregaux cali
bers; calibers released since the Best
Fit book was published. 

Junghans Spare Parts and Photo 
Stephen Gergely, Moncton NB, 
Canada, seeks spare parts information 
and/or a photo, sketch, or drawing of 
Junghans caliber D09, an old 
Westminster movement. Any infor
mation you can provide will be 
appreciated. ~ 

SUPPORT 

THE 
AWi-ELM TRUST 
SCHOLARSHIP 

PROGRAM 

SEND YOUR OLD 
WATCH BATIERIES 

TO 
AWi CENTRAL 

701 ENTERPRISE DR. 
HARRISON, OH 45030 
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MEMBERS 

ALABAMA 
Adams, Roger D.-Helena, AL 
Antoniak, Pawel-Ozark, AL 
Hee Joon Shin-Birmingham, AL 

Sponsor: Jong Suk Park-Birmingham, AL 
Isbell, Anthony-Birmingham, AL 
Sang Mu Nam-Birmingham, AL 

Sponsor: Jong Suk Park-Birmingham, AL 
Wildman, Bart -Bellwood, AL 
Young Kyu Chang-Birmingham, AL 

Sponsor: Jong Suk Park-Birmingham, AL 

ARIZONA 
Joseph, Art-Scottsdale, AZ* 
Ollendick, Joseph B.-Sun City West, AZ* 
Purcell, Ben C.-Tucson, AZ 
VanSickle, Robert-Scottsdale, AZ 

ARKANSAS 
Brown, Delton-Little Rock, AR 

CALIFORNIA 
Alston, Felix Scott-Tulare, CA 
Ashraf, Jehan Zeb-Newport Beach, CA 
Bruno, Sam J.-San Diego, CA 
Byfield, Vern-San Ramon, CA 
Dang, Alan-San Francisco, CA 
Doan, Tom-San Diego, CA 
Donars, Marc-Lompoc, CA 
Douglas, Gene-El Dorado Hills, CA 
Eckert, Hans A.G.-Orange, CA* 
Erickson, Jon-Fresno, CA 
Fernandez, Hector Rene-Fresno, CA 
Florist, Ben-San Diego, CA 
Frossio, Alberto-Orange, CA 
Gainey, William J.-So. San Francisco, CA 
Gardner, Daren T.-San Marcos, CA 
Gillespie, John-Carmichael, CA 
Gomez, Arturo S.-Martinez, CA 
Goodwin, Jonathan-Canyon, CA 
Hamlin, Stephen-Redondo Beach, CA* 
Jorgenson, Stuart N.-Fresno, CA 
Karasik, Richard-Saratoga, CA 

Sponsor: Ronald G. Bechler-San Jose, CA 
Karno, Mark-Los Angeles, CA 
Knutson, Larry A.-San Jose, CA* 
Kutchuk, Allen-LaJolla, CA* 
Lewis, Robert C.-Anaheim, CA 
Maghdissian, Setrak-San Francisco, CA* 
McPeek, Robert J. , III-Pacific Grove, CA 
Oliver, Bob-Applegate, CA 
Owen, Gary-Cypress, CA* 
Parker, William-West Hills, CA 
Rogers, Virginia F.-Arroyo Cosande, CA* 
Roma, Franco-Santa Clara, CA* 
Romano, Joseph-San Francisco, CA 

Sponsor: Lee Cameron-San Francisco, CA 
Schweizer, Steven Eric-Sunnyvale, CA 
Shafer, Kathryn H.-Wilmington, CA 
Spillman, Phil-Yucca Valley, CA 
Stevens, Julie Louise-Laguna Niguel, CA 
Sullivan, Sean Christopher-Fair Oaks, CA 
Taketa, Stanley-Fresno, CA 
Tascione, Robert J.-Applevalley, CA* 
Tobin, Pat-Granada Hills, CA 
Trost, Henry-Mokelumne Hill, CA 
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Tucker, Efren, Capt-Visalia, CA 
Woosley, Irene-Murrieta, CA 
Younes, Fahd A.-Los Angeles, CA 

COLORADO 
Fisher, Conrad W.-Canon City, CO 

Sponsor: Bernard J. Petit-Dothan, AL 
Orban, Douglas M.-Arvada, CO 
Wright, Ron-Loveland, CO 

CONNECTICUT 
Banach, Peter C.-Enfield, CT 
Ciaburri, Michael-Middletown, CT 

Sponsor: Andy Ohr-Wallingford, CT 
Dalla Riva, Carl J.-Kent, CT 
Littlefield, Rick-Newington, CT 
Miner, Matthew T.-Milford, CT 
Zasada, Peter Pilkington-Waterbury, CT* 

FLORIDA 
Braceras, Fermin-Miami, FL 
Cole, Robert M.-Wilton Manor, FL* 
DeC!ementi, Michael-Jupiter, FL 
Demerjian, George N.-Orlando, FL 
Geddes, Roy-Sunrise, FL* 
Goldner, Jeffrey-Sunrise, FL 
Gray, Keith A.-Surfside, FL 
Hiatt, Guy M.-Lutz, FL* 
Hilliard, James-Orlando, FL 
Janus, Isaac-Miami Beach, FL* 
Joyce, Angel L.-Tampa, FL* 
Joyce, Joseph Anthony-Tampa, FL* 
Kressly, Maurice E., II-Orlando, FL 
Mayo, Harold-Jacksonville, FL* 
Miller, Robert James-Navarre, FL* 
Minick, Rich G.-Cocoa, FL 
O'Sullivan, James-Boca Raton, FL 
Phillips, Mary M.-Mount Dora, FL 
Riedel, Bert C.-Tallahassee, FL 
Ritchey, Albert J.-Pensacola, FL 
Rogers, George B.-Melbourne, FL 
Samson, Cyd J.-Crystal River, FL 
Snyder, John W.-Sarasota, FL 
Toledo, Elvis-Miami, FL 
Whyte, Junior Alphanso-Miami, FL 
Woodard, Brian Gregory-Auburndale, FL 

GEORGIA 
Bowen, Jonathan Andrew-Roswell, GA 
Hartley, Eugene-Covington, GA 
Jin Lee-Roswell, GA* 
LaScala, Michael-Conyers, GA 
Marcus, Kenneth-Atlanta, GA 
Roy, Richard J.-Douglasville, GA* 
Scales, Carlyle, Jr.-Roswell, GA* 
Tuggle, Rusty-Atlanta, GA* 
Walsh, Brian-Marietta, GA 

Sponsor: Rodney Jayner-Marietta, GA 
White, Steve-Fayetteville, GA 
Whiting, Michelle Alene-Lawrenceville, GA 
Young, Robert-Rome, GA 

IDAHO 
Gillespie, Jay-Idaho Falls, ID 

Sponsor: T. Wm. Schroeder-Chicago,IL 
Gish, Linda Ann-Pocatello, ID* 
Markin, R.W.-ldaho Falls, ID* 

ILLINOIS 
Brown, Mike R.-Fox Lake, IL 

Sponsor: Roland R. Iverson-Elgin, IL 
Burns, Berneil J.-Macon, IL 
Dalmer, Robert R.-W. Chicago, IL 
Lesnikowski, Bob-Chicago, IL 
Lewis, Karen V.-Elgin, IL 

Oxtoby, Lowell G.-Macomb, IL 
Sponsor: Jarrell Hofer-Macomb, IL 

Pusheck, Paul C.-Byron, IL 
Sherrerd, Dan-Decatur, IL* 
Wilson, Raymond W.-Kankakee, IL 

INDIANA 
Bailey, Scott-Columbus, IN* 
Bell, Billy-Wabash, IN 
Clark, Don-Tadoga, IN 
Hyder, Anthony K.-South Bend, IN 
Martin, Joel L.-Columbus, IN 
Rusin, Thomas-Brazil, IN 
Smith, Dave-South Bend, IN* 

IOWA 
Steines, Thomas S.-Dubuque, IA* 

KANSAS 
Ayres, Kenneth-Mulvane, KS 
Sowers, Kenneth V.-Kingman, KS 

KENTUCKY 
Horton, Barbara Ann -Petersburg, KY 
Jolly, Herman-Louisville, KY* 

LOUISIANA 
Pennisson, Darrell-Lake Charles, LA 
Williamson, Harold E., Ph.D.-West Monroe, LA 

MAINE 
Drapeau, Emile Robert-Wellington, ME 
Gilmore, Bruce G.-Gorham, ME 
Short, Calvin Herbert-Pembroke, ME 

MARYLAND 
Annis, Fred J.-Cumberland, MD 
Cho, Dae S.-Baltimore, MD 
Flemister, Lee-Rockville, MD* 
Hancock, Ralph K.-Sykesville, MD 

Sponsor: Jerry Kincaid-Baltimore, MD 
Harrison, Bertram T.-Catonsville, MD 
Robinson, Robert M.-Salisbury, MD* 
Rogers, Adrienne-Annapolis, MD 
Rogers, Robert C.-Annapolis, MD* 
Rothen, Robert Louis-Clarksburg, MD* 
Tough, Robert-Berlin, MD 
Yong Kwan Chon-Baltimore, MD* 

MASSACHUSETTS 
Baird, Caryl-Boylston, MA 
Boyer, George E.-Townsend, MA* 
Comen, Robert A.-Jefferson, MA 
DaSilva, Joe Batista-Cambridge, MA 
Dwyer, Carol A-Waltham, MA 
Ethier, Robert-Wilmington, MA 
Faccenda, Susan Peghiny-Southboro, MA 

Sponsor: James Peghiny-Aubumdale, MA 
Lelyveld, Susan B.-Cambridge, MA 
Lenci, Thomas J.-Revere, MA 
Marchetti, Raymond Dante-Framingham, MA 
Pishnik, Leonard K.-Newton Centre, MA 
Wolff, Joel Alan-Watertown, MA 

MICHIGAN 
Alexander, Charles D.-Hastings, MI 
Allison, Delbert L.-Whittemore, MI 
Boike, Richard J.-Warren, MI 
Bushey, Stacey L.-Plainwell, MI 
Foster, Robert R.-Muskegon, MI* 
Giard, Douglas M.-Roseville, MI 
Khankin, Efim-Southfield, MI* 
Kovac, Debbie-Clinton Township, MI 
Koziol, Steven Thomas-Warren, MI 
Miller, John, Jr.-Romulus, MI 



Pitcher, Daniel Dale-Plainwell, MI 
Pope, William-Kalamazoo, MI 
Prystash, James-Plainwell, MI 
Rowell, Frank E.-Holt, MI* 
Stein, Rodney Russell-North Street, MI 

MINNESOTA 
Juaire, Joseph Dean-St. Paul, MN 

Sponsor: Jeff Pomeroy-Minneapolis, MN 
Peterson, Terry J.-Winona, MN 
Richardson, Ed-Saint Paul, MN* 
Tuttrup, Terry L.-Waseca, MN* 
Widenhoefer, James Fredrick-St. Paul, MN 

MISSISSIPPI 
Pittman, Robert A.-Tylertown, MS 
Vice, Lura Jean-Pascagoula, MS 

MISSOURI 
Dickmann, Joel A.-Blue Springs, MO 
Driver, Jim-Ozark, MO 

Sponsor: Dennis Warner-Springfield, MO 
Driver, Sarah-Ozark, MO 

Sponsor: Dennis Warner-Springfield, MO 
Hahn, Don-St. Peters, MO 

Sponsor: Bob Porter-Florissant, MO 
Moles, David-Springfield, MO 

Sponsor: Dennis Warner-Springfield, MO 
Weinstock, Gus-Foristell, MO 

Sponsor: Bob Porter-Florissant, MO 

NEBRASKA 
Halsted, Willard W.-Omaha, NE* 

NEW JERSEY 
Costantino, George M.-Voorhees, NJ* 
Karsenty, Gerard-Branchburg, NJ* 
Korpan, Ann-Runnemede, NJ 
Magnacavello, Paul-Bloomfield, NJ 

Sponsor: Emanuel Zubow-Bloomfield, NJ 
Peterson, Carl T.-Shrewburg Township, NJ 
Poliniak, Eugene S.-Willingboro, NJ* 

NEW MEXICO 
Dennis, Jimmie D.-Roswell, NM 

NEW YORK 
Aponte, Juan 1.-New York, NY 
Cochran, Kathy L.-Rochester, NY 
Cummings, Robert Russell-Cazenovia, NY 
DeMartino, Ron-Staten Island, NY 

Sponsor: Emanuel Zubow-Bloomfield, NJ 
Kalpaxis, Constantine-Ridgewood, NY 
Moschowsky, Basil-Portewen, NY 

Sponsor: John Baer-Lititz, PA 
Page, John W.-Brooklyn, NY 
Parisian, Susan M.-Fulton, NY 
Pitigoiu, George-New York, NY 

Sponsor: Hans J. Weber-Wyckoff, NJ 
Reeves, Greg-Genoa, NY 
Stylians, George Alexander-Newburgh, NY 
Szoke, Zsolt-Forest Hills, NY 
Tomassi, Edwin A.-Binghamton, NY* 
Ueberall, Edward-Bing, NY 
Yuan, Chau-Elfhurst, NY 

NORTH CAROLINA 
Boughton, Thom-Kernersville, NC 
Kelly, Daniel Lee-Marion, NC 
Taylor, Frank-Charlotte, NC* 
Timmons, Eddie Lee-Charlotte, NC 
Weinberg, Jeffrey S.-Wilmington, NC 

OHIO 
Conlon, Sean P.-Cincinnati, OH 

Hartman, William Reed, III-Akron, OH 
Isom, Michael D.-Tallmadge, OH 
LeMaster, Oliver B.-Centerville, OH 
Marsolek, Raymond Phillip, Jr.-Loveland, OH 
McElwain, Lee Carroll, Jr.-Greenhills, OH 
McKee, Christopher F.-Batavia, OH 
Milosevich, Lynn Ann-Cincinnati, OH 
Mirvis, Joseph-Granville, OH 
Money, Edger G.-Van Wert, OH 
Murphy, Frank-Cleveland, OH 
Pollak, James S.---Cleveland, OH 
Smentek, Tina Christa-Trenton, OH 

OKLAHOMA 
Suddreth, Claude Herbert-Sapulpa, OK 
Thomas, Troy Lee-Davidson, OK* 
Trevett, Parrish T.-Tulsa, OK 

Sponsor: John Horton-Tulsa, OK 
Wright, Dean-Tulsa, OK* 

OREGON 
Burks, Stephen Kelly-Sutherlin, OR 
Hanson, William-Roseburg, OR 
Noveske, John J.-Grants Pass, OR 
Wright, Patricia J.-Phoenix, OR 

PENNSYLVANIA 
Albiter, Isaah-Philadelphia, PA 
Dahlberg, Donald-Campbelltown, PA 
Finch, Ronald-Lancaster, PA 
Guessford, Dennis E.-Harrisburg, PA 
Hugo, Martin-Lititz, PA 
Johnson, Jim-Delmont, PA 
Lang, Robert J.-Pittsburgh, PA 
Reed, Donald A.-Brookville, PA 
Schwartz, Kenneth R.-Rosemont, PA 
Seibert, Jeffrey M.-Allentown, PA 
Sowers, Edwin U., III-Lebanon, PA 

RHODE ISLAND 
Catarina, Manuel-Barrington, RI 
Hull, Gordon Craig-Jamestown, RI 

SOUTH CAROLINA 
Coutore, John J.-Goose Creek, SC 

Sponsor: Earl Miles-Moncks Corner, SC 
Dunn, Raymond S.-Columbia, SC 
Favour, Frederick R.-North Augusta, SC 
LaF!amme, James Donald-Myrtle Beach, SC 
Liner, Robert L.-Cottageville, SC 
Standart, Charles S.-Easley, SC 

SOUTH DAKOTA 
Moncrief, Mark Alan-Sioux Falls, SD 

TENNESEE 
Chambers, Sylvester-Lavergne, TN 
Delqadillo, James H.-Memphis, TN 
Schmidt, Andrew Thomas-Clarksville, TN* 
Whisenhunt, Fred V.-Nashville, TN 

TEXAS 
Armendaiz, Heriberto-Houston, TX* 
Brock, James Michael-Marshall, TX 
Campise, Anthony-Groves, TX* 
Campos, Wilbert G.-Waco, TX* 
Dorsett, Ken 0.-Nacogdoches, TX* 
Gibson, Michael-Carrollton, TX 
Harris, John L.-Houston, TX 
Hess, Kimberley Anne-The Woodlands, TX 
Jones, Ronald L.-Plano, TX 
Larson, Richard J.-Plano, TX* 
Mogle, Gregory David-Houston, TX 

Sponsor: Carroll W. Bell-College Station, TX 
Ridley, Bob-Arlington, TX 

Rigney, Paul-Austin, TX 
Sponsor: Sue Ann Wysong-Austin, TX 

Schlegel, James H.-Ennis, TX 
Throckmarton, David-Austin, TX 
Van Winkle, Alan Clyde-Ft. Worth, TX* 
Viradrosa, Armando-San Antonio, TX 
Woody, Oscar }.-Longview, TX 
Ybarra, Andy, Jr.-Harlingen, TX 

VERMONT 
LaPan, Gary Joseph-Shelburne, VT 

VIRGINIA 
Amason, Jim Thomas-Springfield, VA 
Francis, Vernon-Norfolk, VA 
Herbstritt, Roger-Vienna, VA 
Hossein, Alireza-Centrevill, VA 
Marshman, Frank R.-Harrisonburg, VA 
Newman, Mark Wesley-Williamsburg, VA 
Smith, Brian Webb-Manassas, VA 

WASHINGTON 
Hatem, Henry-Carnation, WA 
Hoke, Wayne Neal-Ephrata, WA* 
Homer, Fred J.-Kent, WA* 
Kurdy, James A.-Lake Forest Park, WA* 
Priesthoff, Stephen D.-Clinton, WA 
Wiesenbach, Bill, Jr.-Kirkland, WA* 

Sponsor: Jules Chriest-Seattle, WA 

WISCONSIN 
Callaway, W. C.-Mattoon, WI* 
Daigneault, Andrew J.-Portage, WI 

Sponsor: Kenneth Kuhn-Tomah, WI 
Liebert, Joseph-Soldiers Grove, WI* 
Woods, Kenneth C.-Brookfield, WI 

PUERTO RICO 
Aponte, Joyeria-Iavonito, PR* 

CANADA 
Allen, Thomas-Victoria, British Columbia 
Baraniuk, Ed-Calgary, Alberta 
Cerveni, Samuel-Windsor, Ontario 
Edwards, Kurt H.-Calgary, Alberta 
Talsania, Sam-Willowdale, Ontario 
Wiebe, Arnot-Calgary, Alberta 

Sponsor: John Tyler-Regina, Saskatchewan 

FOREIGN 
Adams, John-Leichhardt, Queensland, 

AUSTRALIA* 
Ashra, D. V.-Waterlooville, Hampsher, 

UNITED KINGDOM 
Collins, Alison Jane-Leixlip Co., Kildare, 

IRELAND 
Gibson, Paul Hart-Jamarta Selatan, INDONESIA 
Martin, Cesar Mateo-Madrid, SPAIN 
Pratt, Derek-Balm, SWITZERLAND 

Sponsor: Ron DeCorte-Toledo, OH 
Wilson, Cameron Thomas-Christchurch 

Spregdon, NEW ZEALAND 

* AWI welcomes back these individuals who 
have chosen to reinstate their membership. 
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CLASSIFIED 

ADVERTISING 

REGULATIONS & RATES 

Ads are payable in advance 85¢ per word, 
95¢ per word in bold type; minimum ad is 
$30.00. Classified display ads are $35.00 
per column inch, 2-1/4" wide. Ads are not 
commissionable or discountable. The pub
lisher reserves the righ1 to e<lit all copy. Price 
lists of services will not be accepted. Confi
dential ads are $7 .50 additional for postage 
and handling. The first of the month is issue 
date. Copy must be received 30 days in ad
vance (e.g. August issue closes for copy on 
July 1st). 

HOROLOGICAL TIMES 
701 Enterprise Drive 
Harrison, OH 45030 

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

TRADESMAN 

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; (757) 481-7633, Fax (757) 
481-1784. 

TRADE WATCH REPAIR 
Jewel Lever Watches & Quartz Watches. Quick 
turnaround. Call Mike (972) 307-5434. 

DIALREFINISHINGCO.FASTSERVICE,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. 

Certllled Master Watchmaker 
Joutllaa Bon 

SWlss TrabJed • WOS'l'EP 
REPAIR & RESTORATION 

From Anttque Verge Fusee to Modem Quartz 
Case Repair 

SPICl.&LIZIN& IN CBRONOGllAPBS 

TM Services 
{Time Master) 

1290 Front St., Suite 125, Binghamton, NY 13901 
For more info telephone (607) 775-3302 
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HIGH QUALITY 
CLOCK & WATCHMAKERS TOOLS 

BRITISH MADE 
Depthing Tools, Milling Spindles, Pivoting & Jacot 
Tool, Wheel & Pinion Cutters and many other preci
sion tools for the Clock & Watchmaker. Also all 
materials for the Clock Restorer. IJlustrated cata
logue: $10. J. Malcolm Wild, 12 Norton Green 
Close, Sheffield SS SBP England. U.S . Contact: 
M.M. Ambrosino, Fax (718) 358-7750. 

VINTAGE POCKET WATCH RESTORATION 
Twenty years experience, guarantee, free estimates. 
The Escapement, Box 606, Chenango Bridge, NY 
13745; (607) 648-3777. 

CUTTERS cycloidal for clock wheels and pinions. 
Module 0.2 to 1.0. Constant profile producing tradi
tional square bottomed teeth, 104 sizes. Escape 
cutters: 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., Horol
ogical Cutter Makers, The Old Bakehouse, Upper 
Tysoe, Warwickshire, CV35 OTR, England; Tele
phone 0295-680454, Fax 0295-688176. 

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

CLOCK, MUSIC BOX MAINSPRINGS, GEAR 
PINION CUTTERS, MATERIAL & PARTS 
CUSTOM MADE. TANI, Box 338, Atwater, OH 
44201; (330) 947-2268. Catalog $3.00. 

TIMING MACHINES -- NEW AND REFUR
BISHED. Quality Service and Repair. DON 
HOLDEN, Box 56, Penna. Furnace, PA 16865, 
(UPS Del. - 6866 W. Whitehall Rd.) Call (814) 692-
2285. 

CLOCKS : gear cutting, 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. 

SHIP'S CHRONOMETERS OVERHAULED. 
Also keys, box hardware, etc. I buy chronometers and 
partial movements. 1 year guarantee on repairs. 
DEWEY CLARK, (410) 592-3617. 

MURPHY'S 
CRYSTAL SERVICE 

FAST -- QUALITY WORK 
• 24-hour turnaround on most jobs. 
* Complete crystal fitting service 

for new and old wrist and pocket 
watches. 

CALL OR WRITE FOR PRICE LIST 
FAX or PHONE (209) 531-2333 

1736 JOEL WAY 
CERES, CA 95307 

Expert, experiene&d service on all 
Hamilton 500 and 505 Electric watches. 

Rene Rondeau. P.O. Box 391 
Corte Madera, CA 94976-0391 

Tel: 415-924-6534 Fax: 415-924-8423 

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 
http://www.webcom.com/z4murray/ 

ELECTRONIC INSTRUMENT SERVICE 
We are Factory Authorized Service tor: 

• VIBROGRAF & PORTESCAP 
• TICK·O·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 

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. 

,------------, 
DIAL 

REFINISHING : 

·- • -
•• .. 4 . 

!-. . 

BEFORE AFTER 

Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Write for Brochures I 
INTERNATIONAL DIAL CO., INC. I 

58 w. SUGARTREE I 
P.O. BOX 970 I 

WILMINGTON, OH 45177 
I (513) 382-4535 I L ___________ _J 



COIL DISCONTINUED? NO PROBLEM 
• We will rewind any watch coil, just send the old 

coil to us. 
• No Accutrons 
• Discontinued Seiko material & crystals available 

SONI TIME, INC. 
2362 S. Elmhurst Road Mt. Prospect, IL 60056 

(847) 364-7664 (847) 981-8595 
Call Mike or Phillip Soni 

QUARTZ CONVERSIONS 
WATCH RUSTED? DISCONTINUED? 

NO PARTS? SENTIMENTAL? GOLD CASE? 
SEND IT TO AL ZAMORA 

FOR A NEW SWISS QUALITY MOVEMENT 
AND FIRST QUALITY JOB CONVERSION. 

90% SIZES POSSIBLE. 
SAFE REGISTERED MAIL. 

ZAMORA 
280 PRESIDIO PLACE 

BUFFALO, NY 14221-3746 
(716) 633-6138 

Fax (716) 633-7686 

Larry Blanchard 
%u 'Wq.tcfi. !R.f,pair 

!Yr Al:culron Tuning Foi1t 

Specializing-in 214, 218, 219, 
and224 

Service To The Trade 
117 N. Water St 

Decatur, IL 62523 
{217)872-7625 ---© 

ALVIN KRUTOLOW FOR 
ROLEX SERVICE 

Master Watchmaker, 47 years experience. 
Awarded technical certificate from Rolex in 
1977. Service includes case & bracelet 
refinishing & 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 for Alvin or Marcus, (203) 792-4539. 

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 restora
tion and parts manufacturing. J.S. Park, 
CMW, CMEW, member AWi & NAWCC. 
Satisfaction guaranteed. WATCHES UN
LIMITED, 222 Century Plaza Mall, 7500 
Crestwood Blvd., Birmingham, AL 35210; 
Phone 1-80Q-352-7056or (205) 595-2022. 
Hours: Mon.-Sat. 10-9; Sun. 1-6. 

ARTICLES FOR SALE 

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. 

HAMILTON MILITARY MATERIAL. Many 
parts available for 992B, 4992B, M23, M22 deck 
watch, M2 l marine chronometer, brass hardware for 
boxes. Robert Ravel Co., Box 32, Devon, PA 19333. 
Phone (610) 644-4272. 

USED WATCH MOVEMENTS. H. HERB & 
SON, 908 RIV A RIDGE DR., GREAT FALLS, VA 
22066;Phone(703)549-8045,Fax(703)759-5837. 

Watchmakers tools, equipment, material, and sup
plies, mostly used. Sold by free list, available from 
Dashto, Tom Mister, 2557 Sandpiper Rd., Virginia 
Beach, VA 23456; Phone (757) 426-1155, Fax 
(757) 426-3133; e-mail: dashto@erols.com 

MUST SELL: Leonidas moonface, triple date, hr/ 
min/sec/month/day/date, stainless steel, pearl dial, 
manual wind, dial needs restoration, works fine. 
LeCoultre wrist/alarm watch, hr/min/sec/alarm, 
manual wind, stainless steel, works fine, dial needs 
restoration. Tudor stainless steel, manual wind, hr/ 
min/sec, works fine. Highest offers accepted. (602) 
234-7924 Fax, Jay Landers. 

Over 100-year-old high-grade, quality,jeweled, fine 
(men's & women's) wristwatches for sale by retiring 
watchmaker. This is the best of a lifetime collection. 
Almost mint condition, ready to wear. Guaranteed 
satisfaction. In Jots of 5. Phone (502) 554-3627. 

NEW CLOCKS 
Howard Miller & Ridgeway Grandfather, Wall 
& Shelf Clocks. Best prices anywhere. Mel Tay· 
Jor, A Time to Remember, Call Toll Free 1-800-
267-7756. 

rl sena$3f0r our rrnw'T9~1I99'8" '1 
Parts Catalog 

I HERMLE, REGULA,BERGEON,REUGE,&MOREI 

I ~lack Forest Imports, Inc. I ti: 22865 Savi Ranch Pkwy. #D 
I Yorba Linda, CA 92887 I 
I vooaOEl.W!Uo.>a.MO.,._,., (714) 637-4307 I 
~ ..!,!.A~~SIN~9!!,_ - - - - - - _J 

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 

KOU CHI 
High Quality 

WATCH STRAPS 
at 

COMPETITIVE PRICFS 
Call "today fur a FRe 

Catalog and Assortment of 
trial samples. (18mm.) 

24 samples for only $55.00 
You'll not be disappointed. 

HOHEY BACK CiUfiilfitlTEE 
S.T.C. 720 KSt. Sacramento, CA 95814 

(916) 446-6592 Fax (916)-492-1745 
ORDER TOLL FREE l-800-SS3-l 9G6 

ROLEXsTYLE 
PRECISION REGULATING WRENCH 

100% Money Back Guarantee If Not Fully Satisfied 

Send $24.95 plus $2 Shipping and Handling to: 
Michael Donnellan 

P.O. Box S91543 San Francisco. CA 94159 
NOT AFFILIATED WITH ROLEX USA IN ANY WAY 

Send $3.00 for our new 
clock supply catalog! 

Timesavers 
Box 12700 

Scottsdale, AZ 85267 
602-483-3711 

L&R Varimatic Watch Cleaning Machine w/ul
trasonic, completely overhauled, $1600. Gem Jew
elers, 125 N. Main, Cedar City, UT 84720; (801) 
586-8464. 

BE ALL THE CLOCKMAKER YOU CAN BE! 
Thornton Cutters in stock. KEN LAW, CMC, 2185 
Eldred Rd., Chino Valley, AZ 86323. 

USED WATCH MOVEMENTS. "Don" 4325 N. 
5th St., Fresno, CA 93726; (209) 229-8423. 

MORBIER AND OTHER EUROPEAN 
CLOCKS AND OVAL DOMES 

For Sale, Also Parts & Cases 
THEO BURGER 

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

A complete selection of 
spare parts for .the 
Golden Hour Clock 
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HELP WANTED 

Experienced 
WATCHMAKERS 

For our expanding service locations 
in Dallas-Ft. Worth and San 
Francisco. Competitive benefit 
package offered; salary commensu
rate with experience. Please send/ 
fax resume or letter of interest to 
Cartier, Inc., Box 610508, DFW 
Airport, TX 75261-0508; Fax: 972-
574-2635. An equal opportunity 
employer. 

SELF WINDER 
Carlyle & Co. Jewelers is looking for a watchmaker as 

precise and reliable as the finest Swiss timepiece. 

Crystal Clear Benefits 
Excellent Pay 
Medical, Dental & Vision 
Paid Vacation 
Paid Personal Leave 

Seven Paid Holidays Per Year 
Christmas Bonus 
Travel 
Relocation Package 

Must be completely proficient in all phases 
of watch repair, including care and use of 
authorized Rolex equipment. Please send 
resume in strictest confidence to: 

NWCSC Manager 
P.O. Box 21768 

Greensboro, NC 27420 

CARLYLE & Co. 
The Saudra u.adiog.JeMililr Sila J922. 
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WANTED 
EXPERIENCED WATCHMAKER 

Excellent salary and benefits package, 
very progressive and active AGS store. 
Many fine Swiss brands. No customer 
contact! Located in Northern Minne
sota, outdoor person's paradise. Excel
lent school system and quality of life. 
Send or fax resume to: 307 W. Superior 
St., Duluth, MN 55802; Fax (218) 722-
9151 or Phone 1-800-251-2222. 

WATCHMAKER 
Newport Beach guild store seeking old 
school watchmaker. Must have minimum 
15 years experience on complicated me
chanical watches as Patek, Audemars, etc. 
Call manager. 

714-644-8325 
MOBOCO FINE JEWELRY & GEMS 

WATCHMAKER 
Fff, Pff, experience required. Fax resume or call 
(860) 246-3516. Hartford, CT. 

CLOCK REPAIRER NEEDED: Position available 
for experienced clock & watch repairer in Chicago 
North suburban clock shop. Exp. in all kinds of clocks 
including spring and weight driven and quartz, man
tel, floor, wall. Watch repair for quartz, mechanical 
and self-winding. Salary commensurate with experi
ence. Contact David Lee. Fax resume/application and 
salary req. (847) 234-7286. 

WATCHMAKERS 
Universal Geneve Service Center 

Top Salary & Benefits 

Southfield, Ml 
(810) 358-9084 

WANTED TO BUY 

TOP BUYERS OF WATCHMAKERS TOOLS, 
MATERIALS, EQUIPMENT, ETC. We travel for 
prompt settlement. Retirements and estate special
ists. Please call Tom Mister at (757) 426-1155, Fax 
(757) 426-3133; e-mail: dashto@erols.com 

Tired of fixing one watch a month? Got a basement 
full of stuff you'll never use again? I'll buy your old 
movements, cases, dials, crystals, etc. I also buy 
working watches. I'll even pay the shipping costs or 
travel to you. Call Mike Bailey at (847) 741-1289 or 
write P.O. Box 531, Elgin, IL 60121. 

ANYTHING 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 
• 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 

Ron Fried, President 

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

Members: Better Business Bureau 
Jewelers Board of Trade 

Our 146th Consecutive Ad 

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. 

Buying pocket watches, movements, cases. Need 
Am. keywllids, fusees, bull'seye crystals & Breitling 
Navitimer movement. Bob Niemeyer, RR#l , 
Spencerville, OH 45887; Phone (419) 647-4818. 

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. 

WOULD LIKE TO BUY: Used watches, move
ments, materials, cleaning, and timing machines, 
etc. Mayo's Repair Services, (904) 389-2019. 

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 lllFININQ COIT 
NO MINIMUM AMOUNT 

DAILY QUO,..S - FAST PAYMINT 
lllCINT PlllCll 

WATCHBANDS ................ $1211..B. 
•1 ... 12K G.F ....................... Sn/LB. 
20 YR. P.W. CASES ......... $100/LB. 

GF SPECIALITIES, LTD. 
P.O. Bo• 17216 • MilwalMe, WI 53217 

1·80G-351-41929 •IRV BARD 
Mon • Fri 10 • 4 C9nlral Time 

- 30 Ye•ll al Expen.nc. -

When you're ready to ell 
"'hCal/ Toll Free 

1-800-842-8625 
Always prompt payment! 

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 

MISCELLANEOUS 

WHO HAS THIS WATCH? 
Elgin RR w/23 Jewels 
B.W. Raymond Works 

Inscription Inside 
"Townsend to Jack T. February 20, 1940" 

Taken Late '80s Coeur d'Alene 

Contact: William J. Townsend 
2117 Renee Place, Port Townsend, WA 98368 

BUY • SELL • HIRE 

RELOCATE• LEARN • FIND 

Classifieds in 
Horological Times 

help you do 
what you want to do! 

Horological 
Times 

ANNUAL 
BINDERS 

Preserve a 
full year·s 

volume of your 
Horological Times 

in this 
handsome, 
embossed, 

12-spine binder 

1 Binder 
$13.50 ea. + s&h 

2 Binders 
$13.00 ea. + s&h 

3 or more Binders 
$12.50 ea. + s&h 
$3.00 shipping & handling 

per binder 

Order from 
AWi Central 
HT Binders 

701 Enterprise Drive 
Harrison, OH 45030 
Fax (513) 367-1414 
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No friction contact between 
dimple and notch. 

Continued from page 4. 

Try Henry Fried's method shown 
on pages 57 and 58 of his Watch Re
pair Manual (Nancy Danner, our Li
brarian, sent a copy to you). The single 
dent, made deeper than normal, should 
work. If on the rare chance it doesn't, 
you '11 need to either buy a new center 
wheel or tum down the end of your 
center wheel post slightly so that it 
won't expand the indentations as you 
slide the canon pinion onto the center 
wheel post. 

DavidA. Christianson, Chairman, 
A WI Technical Committee 

Thank you very much for the in
formation on the trouble I was having 
with the Hamilton canon pinion. I 
took your advice and trimmed down 
the center wheel. The trouble I was 
having was that the canon pinion wall 
was so thin and brittle that I would try 
to tighten it too much and broke it. 

D. V.K., Tangent, Oregon 

r------------------- ------1 
: Volunteers Needed for : 
l AWi Committees l 
I I 
I At the end of June, the President of AWi will appoint committee I 
I members for fiscal year 1997-1998. AWi relies heavily on its I 
I committees to establish and implement goals for the year. If you I 
I have time and talent to spare, consider volunteering to serve. I 
I Please send your name, address, phone number and AWi mem- I 
I bership number, along with the committees you wish to serve on. I 
I Please list committees in the order of preference. Deadline is June I 
I 30, 1997. Mail to: AWi Central, 701 Enterprise Dr., Harrison, OH I 
I 45030 or fax to (513) 367-1414. Listed below are the committees I 
: seeking volunteers: l 
I Certification New Chapter Development I 
I Contracts & Legal Publicity & Public Relations [ 
I Education Seminars & Workshops I 
I From the Workshop Technical I 
I Honor Awards Technical Book Review I 
I Identification Mark Visual Aids I 
I Material Distributors Liaison Other Interests I 
I Membership I 

L-------------------------~ 
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Our ftle1111 Assorf111ents Provide the 
Cro1111ns You Need at Unbeatable Prices! 

CK-90 
Dustproof 

Assortment 

J!J 

Assortment CK-90 contains 1 each yellow and white 

dustproof crowns, 12 numbers, 24 pcs. total. s14ss 
CK-90 Dustproof Crown Asst, 24 pcs .. .................. . 
Refills .................... .... $2.75ea $5.55/3 $9.00/6 ~ 5.00/12 

~ 

$66.00 Value if 

Assortment CK-91 contains 1 each yellow and white 
waterproof crowns, 36 numbers, 72 pcs. total. s39ss 
CK-91 Waterproof Crown Asst, 72pcs ............ ... .. 
Refills ............... ..... ... $2.75ea $5.55/ $9.00/6 5.00/12 

$198.00 Value if 
Bought Individually Bought Individually 

Assortment CK-90 contains 1 each yellow and white Assortment CK-91 contains 1 each yellow and white 
dustproof crowns in these sizes: crowns in these sizes: 

Post Post Post 
Btl O.D. Open Ta Lngth Thick 

Btl O.D. Tap Length Thick Btl O.D. Ta Len th Thick 
1 3.0 1.50 12 Flush 1.60 

1 2.8 13 0.65 1.35 7 3.0 12 1.25 1.30 
Flush 

3.0 0.50 1.30 8 3.5 10 0.65 1.30 
2 3.0 1.50 13 1.60 

2 10 

0.50 1.30 9 3.5 11 0.65 1.30 
3 3.0 1.60 10 - 0.10 1.60 

3 3.0 11 
0.50 10 3.5 12 0.65 1.30 

4 3.0 1.60 11 -0.10 1.60 
4 3.0 12 1.30 

1.25 1.30 11 4.0 10 0.65 1.70 
5 3.0 1.60 12 -0.10 1.60 

5 3.0 10 
1.30 12 4.0 11 0.65 1.70 

6 3.0 1.60 13 -0.10 1.60 
6 3.0 11 1.25 

7 3.0 1.60 10 -0.10 1.95 

8 3.0 1.60 11 - 0.10 1.95 

"Satisfaction Guaranteed 9 3.0 1.60 12 - 0.10 1.95 

10 3.0 1.60 10 + 1.00 1.60 

or Your Money Back" 11 3.0 1.60 11 + 1.00 1.60 

12 3.0 1.60 12 + 1.00 1.60 

You can buy from Cas-Ker with confidence, 13 3.5 1.60 11 - 0.15 1.95 

knowing that if you are not satisfied with your 14 3.5 1.60 11 -0.15 1.95 

15 3.5 1.60 12 - 0.15 1.95 

order when it arrives, you can return it for a 16 3.5 1.60 10 +0.50 2.00 

prompt exchange or refund. 17 3.5 1.60 11 + 0.50 2.00 

18 3.5 1.60 12 + 0.50 2.00 

Cas·~&ifCo. 
2121 SPRING GROVE AVE 

PO BOX 14069 
CINCINNATI OH 45250-0069 

Btl O.D. 
19 3.5 

20 3.5 

21 3.5 

22 3.5 

23 3.5 

24 3.5 
25 3.5 

26 3.5 

27 3.5 

28 3.5 

29 3.5 
30 3.5 

31 3.5 
32 3.5 

33 3.5 

34 4.0 

35 4.0 

36 4.0 

CALL TODAY 1•800•487•0408 
FAX 1-800-487-5848 CINCINNATI CALL 513/241-7073 FAX 513/241-5848 

Post 
Open Tap Ln g.!_h Thick 
1.60 10 + 1.00 1.60 

1.60 11 + 1.00 1.60 

1.60 12 + 1.00 1.60 

1.80 10 Flush 1.95 

1.80 10 Flush 1.95 

1.80 12 Flush 1.95 

2.00 10 Flush 2.00 

2.00 11 Flush 2.00 

2.00 12 Flush 2.00 

2.00 10 - 0.10 2.10 

2.00 11 - 0.10 2.10 

2.00 12 - 0.10 2.10 

2.00 10 + 0.50 2.00 

2.00 11 + 0.50 2.00 

2.00 12 + 0.50 2.00 

2.00 10 - 0.10 2.50 

2.00 11 - 0.10 2.00 

2.00 12 - 0.10 2.00 

-



AWi 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. A!I registration fee checks and 
charges are processed immediately upon receipt. Registration deadline is 30 
days prior to class. FAX (513) 367-1414 • PHONE (513) 367-9800 
*Indicates Bench Courses held in conjunction with a convention. 

DATE CLASS LOCATION 
INSTRUCTOR FEE 

JULY 1997 
12-13 Advanced Pocket Watches Orange County, CA 

Alice B. Carpenter $100.00 
19-20 Repair of the Atmos Clock Grand Junction, CO 

Gerald G. Jaeger $100.00 
26-27 400-Day Clock Repair Dallas, TX 

Ron Iverson $100.00 

AUGUST 1997 
15 Introduction to Watch/Clockmakers Lathe* Austin, TX 

Roy Hovey $62.00 
16-17 Hairspring Vibrating Orange County, CA 

Joseph L. Cerullo $100.00 
23-24 Repair of the Atmos Clock Winsor, Ontario 

Gerald G. Jaeger $100.00 

SEPTEMBER 1997 
5-7 Repair of the Bulova Accutron* 

Henry Frystak 
12-15 Phase IV-B - Wheel Cutting Operations 

for the Watch/Clockmaker - Roy Hovey 
19-20 Hairspring Vibralin9* 

James E. Lubic 
20-21 Repair of the Almos Clock 

Gerald G. Jaeger 
25-26 Basic Lathe Operations* 

Roy Hovey 
27-28 Hairspring Vibrating 

Joseph L. Cerullo 

OCTOBER 1997 
2-3 Repair of the Atmos Clock* 

Gerald G. Jaeger 
19-20 Micro Milling (Rack & Snail)* 

Roy Hovey 

NOVEMBER 1997 
7-10 Phase I - Lathe Program 

Roy Hovey 
15-16 Repair of the Atmos Clock 

Gerald G. Jaeger 

JANUARY 1998 
23-26 Phase II - Lathe Program 

Roy Hovey 

FEBRUARY 1998 
27-March 2 Phase Ill - Lathe Program 

Roy Hovey 

Johnstown, PA 
$162.00 
Charlotte, NC 
$380.00 
Effingham, IL 
$100.00 
San Jose, CA 
$100.00 
Ocala, FL 
$112.00 
Grand Junction, CO 
$100.00 

Waterloo, NY 
$100.00 
Eagan, MN 
$125.00 

Orange County, CA 
$290.00 
Phoenix, AZ. 
$100.00 

Orange County, CA 
$200.00 

Orange County, CA 
$200.00 

AWi Project Extend 
AWi's continuing Education Program offers one-week and two-week classes 
in various phases of watch & clock repair techniques. Work alongside recog
nized 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! Registration deadline is 30 days prior to class. AWi 
Central, 701 Enterprise Dr., Harrison, OH 45030; Phone (513) 367-9800, 
Fax (513) 367-1414 

PROJECT EXTEND CLOCK CLASSES 
DATE CLASS 

INSTRUCTOR 

SEPTEMBER 1997 
8-12 Introduction to Clock Repair 

Jim Lachapelle 
15-19 Chiming & Striking Mechanisms 

Buddy Carpenter 
22-26 French Clock Repair 

Ron Iverson 
OCTOBER 1997 
6-10 Clock Case Repair 

James Williams 
13-17 Antique Clock Restoration 

David Christianson 
20-24 Clock Escapements 

Jerry Faier 
27-31 Organize Your Work Habits for Success 

Robert Ockenden 

NOVEMBER 1997 
3-7 Advanced Cuckoo Clock Repair 

James Williams 
10-14 Clock Repair Operations 

David Carlson 
17-21 Wooden Clock Movement 

David Christianson 

PROJECT EXTEND WATCH CLASSES 
DATE CLASS 

INSTRUCTOR 

JUNE 1997 
9-13 CMW & CMEW Exams 

James E. Lubic 

AUGUST1997 

FEE 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

$250.00 

FEE 

$250.00 + 
Exam Fee 

4-8 Machine Shop Practices $250.00 
rm Schlotter 

18-30 Lathe Operations for the Watch/Clockmaker (12 days) $780.00 
Roy Hovey 

SEPTEMBER 1997 
8-12 Introduction to the Watch Movement $250.00 

James E. Lubic 
15-19 Watch Cases, Bands & Crystals $250 .00 

David Christianson 
22-25 Basic Jewelry & Watch Case Repair $200.00 

Marshall F. Richmond 
26-27 Watch Case Finishing $100.00 

Dennis Warner 

OCTOBER 1997 
6-10 Tme Train, Dial Train & Friction Jeweling $250.00 

James E. Lubic 
27-31 Adjusting & Repairing the Lever Escapement $250.00 

James E. Lubic 

NOVEMBER 1997 
17-21 Balance Assembly, Staffing, Truing & Poising $250.00 

James E. Lubic 




