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:.,..--New "Woodgrain" Displays 
with Special Introductory Merchandise Assortment 

Luxury Leather & Metal Straps I Competitively Priced to Provide 
the Highest Value & Greatest Profitability in the Industry! 

FREE DISPLAY - You pay only for displayed straps! (Purch~se _ofback-upstocknotrequired 
wzth mtroductory assortment) 

Display contains an assortment 
of pre-selected best-sellers. 

Kreisler Straps -
A Step Up in Quality 

Exclusive Features: 

· 1st Quality Genuine Leathers 

· Non + Allergy Buckles 

· Sealed Edge Construction 

· Water Resistant & Durable 

· Genuine Nubuck Linings 

· Metal Bands all Stainless 
Steel Construction 

· 23K Micron Plating for 
Durability & Color Consistency 

· Adjustable & Fitted Ends 
· Full Consumer Guarantee 

· Prompt Shipping 

Display contains an assortment 
of pre-selected best-sellers. 

48 Facings 
11-1/2" X 11-1/2" X 20-3/4" 

Package lntro. Cost 

Metal DM-48-2T $349 
Leather DL-62-2T $299 
Combi* DC-64-2T $349 

*1 Side Metal, 3 Sides Leather. 
Product Retail Range: $6.95- $29.95 

Pieces 
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" KREISLER 

72 Facings 
11-1/2" X 11-1/2" X 29" 

Package lntro. Cost Pieces 

Metal DM-72-3T 
Leather DL-78-3T 
Combi* DC-91-3T 

*1 Side Metal, 3 Sides Leather. 
Product Retail Range: $6.95-$29.95 
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The Watchband Collection of Integrity 

*.Esslinger & Co. 
1165 Medallion Dr. · St. Paul, MN 55120 

75 Years Young- And Growing 

TOLL fREE PHONE ORDERS: 

1-800-328-0205 
TOLL FREE FAX ORDERS (24 HRS): 

1-800-548-9304 
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President's Message 
By David A. Christianson 

Each new year brings a chance for a fresh start with new opportunities, new chances and 
new hopes: a clean sheet upon which to write a new chapter in our lives and our work. 

At the end of this month a number of our committees will have a chance to write a new 
chapter for A WI when they gather together at Headquarters to meet face to face with each other to 

work on their various committee assignments and objectives for the new year. Last year we tried this physical gathering of 
selected committees during the Mid-year Board of Directors Meeting and the results were impressive. Most noteworthy was 
the Strategic Planning Committee which was locked together in one room all day long to contemplate A WI: its makeup, its 
past and its future potential. From this very active meeting and subsequent long-distance work came the Report of The 
Strategic Planning Committee which you have read about in the last three issues of Horological Times. 

The other committees that met were equally successful in their endeavors. So this year more committees will gather 
in one place at one time. Since June the committees have been actively working via long distance ... when brought together 
we hope for great things to come from their collective efforts as they concentrate together for the benefit of all the members 
of AWL 

To you and yours, here's wishing you a happy, healthy and successful New Year. 

Executive Director's Message 
By William J. Ewbank 

Once again we have turned the calendar on a new year. It's 1999. I first learned how to 
address letters with a date back in the glorious 50s. Quite frankly, I find it hard to imagine that we are 
on the cusp of not only a new century, but a millennium! I suppose it will be a big deal for apocalyptic 
worriers and non-Y2K compliant computer owners. I rather suspect that once all the overwrought 

hoorah is over that things will seem pretty much the same as they were before. 
Millennium or no, we still have pretty much the same concerns and same procedures. It is annual survey time. This 

year, we are requesting your feedback on how we are doing with the magazine. Please take the time to clip out pages 55-56 
and complete the survey form. As in past years, all you need to do is to fold the survey so that the postage paid permit on the 
reverse side is visible and return it to A WI Headquarters. We really pay attention to your opinions and advice. 

I would like to make a strong reminder to the membership that the A WI Academy is now taking applications for 
enrollment for the 1999-2000 school year. It is a big commitment for a young person to spend a year learning a new trade; 
but, consider the potential rewards. In the first two years of the Academy, A WI had graduation and placement rates of over 
ninety-two percent. This is a remarkable success story. One thing that is becoming very apparent is that there is a growing 
shortage of skilled watchmakers. Every member who I discuss the issue with is busy. Some members have even told me of 
their regrets when they tum away work because of their current backlogs. This is a good career that needs good new 
professionals. There is room in the A WI Academy or in the thirteen member schools of the Research and Education Council 
for far more students than we presently train. Formal education and graduation from a recognized school of horology is one 
of the keys to a successful career. For further information, visit the A WI website at awi-net.org or contact the education 
department at A WI Headquarters. 

Happy New Year to all. 
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Easily and Accurately 
Repair Rolex Watches! 

ROLEX GENERIC TUBE WRENCH ................................................................................................................. ., 
• Insert new-style Rolex case tubes. 
• Will not mar tubes. 
• Hardened steel. 
• 11.12" long. 
For 5.3mm Tubes 
For 6.0mm Tubes 

ONLY $35.00 EACH 

ROLEX GENERIC TUBE TAPS 
For 5.3mm Tubes 
For 6.0mm Tubes 

ONLY $50.00 per Set ....................... ROLEX BALANCE REGULATING WRENCH 
Precision wrench, with solid brass tip, adjusts nuts on 
Rolex balance wheel, assuring accuracy. Follows the 
"Micro-Stella" system. 

ONLY $24.95 

5 Piece Set Special 
Contains Rolex Generic Tube Wrench and Tube Taps, 

both in 5.3mm and 6.0mm sizes, plus the Balance Regulating Wrench. 

ONLY $119.95 Reg. $144.95 

SAVE OVER 15% 

The Wm. S. McCaw Co. is not authorized by, or affiliated with, Rolex Watch U.S.A., Inc. 

ORDER TODAY! IN STOCK AND READY TO SHIP! 
Now order via e-mail at mccawco@worldnet.att.net 

Be sure to look for our monthly flyer, packed full of savings! 

• WHi. S. McCaw Company 
WHOLESALE JEWELRY 

Since 1913 

1722 Madison Avenue 
Toledo, Ohio 43624 

Phone:419-243-3720 
800-472-0200 
800-537-0343 

Fax: 419-243-0321 
800-245-6481 



Questions & Answers 

Question 
It is my hope to obtain some 

information regarding one of the old 
beauties I have received for repairs. It 
is an 8-day tall clock. There are no 
marks whatsoever to aid identification. 

Its plate dimensions are H = 

122 mm x W = 90 mm (4.80" x 3.54"). 
In addition to time, it strikes on the hour 
and half-hour. It also has ladder chains. 

Other information: 
61.73 beats/min., 

calculated from tooth count 
0.972 sec./beat 
3 7 inches P .L. 

4 

Any information you may supply will 
be appreciated. Is this piece from the 
United States or foreign? who might 
have been the manufacturer? Approxi­
mate date of manufacture? Approxi­
mately when did ladder chains cease 
to be used? 

Answer 

R. W Dietzel, 
Albuquerque, New Mexico 

Your 8-day time and strike 
movement was made by the New Ha­
ven Clock Co. of New Haven, Con­
necticut, probably between 1900 aad 
1915. They made this movement as a 
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weight-driven model like yours for 
floor clock cases, and a spring-driven 
model for mantle and table clock cases. 

Interestingly enough, this 
movement was also used in conjunc­
tion with a separate chiming movement 
to create a Westminster chime clock. 
This separate movement, called a 
Wilcock Chimer, was patented by 
Stephen Wilcock of Toronto, Ontario, 
and manufactured by New Haven. The 
only connections between the two 
movements are the hour strike warn­
ing/release lever and the strike hammer 
which acts as the chime release lever. 

David A. Christianson 
0 
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Announcing 

The Accucell-1™ Power Cell* 

The great new power source for 

ACCUTRQN® 214 & 218 Movements! 

It delivers both the right voltage and long life .... up to one year or more. 

The power source is a 1.5V # 395 low drain silver oxide cell. It works 
with a special circuit that outputs the ideal voltage for running tuning fork 
movements. 

The combined assembly is encapsulated in a delrin space-ring that fits 
the Accutron® 214, 218, 224, 2300 movements. 

The Accuce/1-1™. You're going to love it! 

Stock # ACC-1 : 1-piece 

4-pack 

$5.75 

$ 5.25/cell 

12 pes (3 4-pks) $ 4. 75/cell 

Accutron® is a registered trademark of Bulova Watch Company, Inc. 
*Accucell-1 rM (Reg. us Pat. Office) replaces the original mercury cells 343 and 387 which are no longer available. 

Jules Borel & Co. Order Desk 800-776-6858 

.Jitn·el 1110 Grand Boulevard Order FAX 800-776-6862 

Kansas City, MO 64106-2348 Local 816-421-6110 
.Jht•·el 



Ewell D. Hartman, 
CMW,FAWI 
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Battery of Information 

Enthusiasm Makes The Difference 

Is watch battery replacement all that 
important to your business? When I consider that 
over 11,000 customers came through the doors 
of our three stores in a year's time for watch 
batteries, the answer is obvious. These paying 
service department customers were also poten­
tial merchandise customers. Batteries are big 
business in more ways than one! 

How can we give our battery customers 
better service than our competition does? How 
can we become known as the best place for 
watch battery replacement? Our reputation will 
be enhanced over a period of time when it be­
comes known that we have a complete inven­
tory, we have the proper equipment to test and 
install batteries, and that our "batteries last 
longer." 

A major factor in how long a battery 
will last is the design and efficiency of the watch 
movement. All of us have had a customer ask 
that we put a "five-year battery" in their watch 
(because they have been confused by the adver­
tising of some watch companies). My answer 
to this request is to use an analogy. "As you well 
know, we can't purchase 'fifty-miles-per-gal­
lon' gasoline; primarily, it is the efficiency of 
the car that makes the difference. The same is 
true of watch batteries; the length of time the 
battery will last is normally dependent on the 
efficiency of the watch." 

The size (dimensions) of the battery de­
termines how much total energy it can supply; 
in this way it is similar to a reservoir. The chem­
istry of the battery determines the "energy den­
sity" (the amount of energy it will produce, rela­
tive to its volume). The quality of the battery 
seals and internal separator also contribute to 
the length of time that the battery will be ser­
viceable. All of these factors are predetermined 
by the design of the watch or of the battery. 

The single factor that we can help con­
trol is the "freshness" of the batteries that we 
supply our customers. All batteries will self-dis­
charge to a greater or lesser degree, over a pe­
riod of time. It is therefore important to under­
stand the four factors that will help determine 
the battery's condition when we install it. 

Purchasing proven quality batteries as­
sures us that the internal separator and the seals 
will keep the amount of self-discharge to a 

minimum. The chemistry of the battery is the 
second factor; high-drain batteries generally self­
discharge at a more rapid rate so they should be 
stocked only for watches that have a light or 
alarm. Lithium batteries have the best "shelf­
life" of any type, and can be stocked for a long 
period of time. 

The dimensions of the battery are a fac­
tor that is rarely considered with regard to shelf­
life. The diameter and thickness of a battery have 
an important effect on self-discharge. Many 
years ago, the Longines Watch Company pro­
duced an excellent booklet on watch batteries 
in which they dealt with this extensively. I quote, 
"The loss of capacity in silver-oxide batteries 
through natural self-discharging is directly pro­
portional to the surface area of the separator; 
that is to say, the larger the diameter of the bat­
tery, the greater the loss of capacity." They also 
point out that "The loss of capacity-will be in 
inverse proportion to (the) thickness of the bat­
tery." In other words, the shelf-life of a small 
diameter silver-oxide battery will be greater than 
that of a large diameter of the same thickness; 
the shelf-life on a thick battery will be greater 
than that of a thin one, if they are the same 
diameter. As an example, a 9.5 x 1.2 mm 
battery should not be kept in stock as long as a 
7.9 x 5.4 mm battery. 

The fourth factor is the dating of your 
battery stock. It would be most helpful if manu­
facturers would publish their date-of-manufac­
ture codes, but most of them prefer not to do so. 
The best hedge we have against installing a "too 
old" battery is to buy from a source that has a 
known high turnover of batteries. We then 
should mark a "use by" date on our new pur­
chases. As a general guideline, high-drain bat­
teries (A WI odd numbers) should be used within 
two years; low-drain batteries (A WI even num­
bers) should be used within three years. Lithium 
batteries (AWl numbers with an "L") can be 
stored for at least five years. When dating your 
stock, subtract a year for silver-oxide (not 
lithium) batteries that are very thin; do so espe­
cially for those that are of a larger diameter and 
very thin. 

"Recharge" your battery business in 
1999 and "watch" your profits grow. Happy New 
Year! 0 
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Purchase 250 
RayovacOY Quartz™ 
Watch Batteries 

Rayovac Quartz Watch Batteries 
are simply better. Their design 

guarantees consistent quality, unparalleled reliability and 
optimum performance. 

In fact, if you're not satisfied with our batteries, we'll 
replace them. That's the Rayovac Quartz Challenge. 
We challenge you to find a better battery. 

Quartz guarantees Quality. 

This promotion is offered direct from your distributors. 

Offer valid through March 31, 1999 or while supplies last! 
Call us at1-8DD-410-1328 for your nearest distributor. 



J.M. Huckabee, 
CMC, FAWI, FBHI 

8 

Ask Huck 

Bad Screw Holes in Old Clocks 

Question 
What can be done about wood screw 

holes in an antique clock? These are unsightly, 
and often in functional areas of the case. 

Answer 
I don't know how to treat your prob­

lem, but will give a personal view. Possibly an 
advanced clock collector could give a better opin­
ion. 

I have an old English Grandfather clock 
that is about 200 years old. It's screwed to the 
wall for stability and hasn't been moved for the 
past 22 years. There must be at least a dozen 
holes in its back from previous owners. Every 
time I wind the clock these holes catch my eye. 
Oh how I wish those holes could talk. I wouldn't 
even consider an attempt to fill, or obscure those 
holes. They are a part of "the way it is." 

Let's talk about functional holes; for 
instance, where the dial screws are in a Kitchen 
clock. We need to use the holes, and I object to 
making new holes in the wood or metal parts. 

I frequently take a little piece of soft 
wood cut to approximately fill the hole, stain it 
with coffee, tea, or whatever, and slip it into the 
hole; a touch of white glue will make it secure. 
This can be done at the time the screw is in­
serted. A drop of oil on the screw helps prevent 
the glue from binding to the screw. This job turns 
out reasonably well and its acceptability is cer­
tainly subject to the viewer's opinion. 

Appearance of a flat-head brass screw 
can often be improved by touching its head to a 
sanding disc. Likewise, for steel screws which 
can be flame-blued. 

Adjusting a Strip-Type 
Escapement Anchor 

Question 
Many clocks with strip-type escapement 

anchors need to be refurbished. How do you do 
this? Most are too hard to permit reforming. 

Answer 
These anchors are often so hard that any 

shape adjustment is apt to break the piece. They 
often are rusty, badly worn, and need help. 

I don't take a chance on breakage. 
Touch the strap in its backbone area with a fine 
file. If it appears hard, anneal the piece just be­
yond the point where it makes its bend. I hold 
an active area with a pair of smooth-jaw pliers 
and heat the backbone area quickly with a small 
torch. Bring the heat approximately to a dull red. 
When cool, do the same thing to the opposite 
end. 

Grind and polish the active area and 
make the necessary shape adjustment. In that 
this device is in a low-stress part of the clock, I 
leave the anchor in the annealed state. The func­
tional area of our anchor remains hard, which 
can be verified with a small file. 

A good understanding of the escape­
ment is needed prior to any attempt at adjust­
ment. One text that comes to mind is The Mod­
ern Clock, by Ward Goodrich. This book is 
available from many material suppliers. 

Clocks with the strip-type recoil escape­
ment may be the most reliable mechanism ever 
built. The quantity and existence certainly at­
test to their durability. 
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AT LAST. .. 
The Solution For the Problem Plastic Movements! 

(And Metal, Too) 

13 Fl. Oz Aerosol Can 
1 Qt. Bulk Liquid 

$16.95 
$24.95 

(No hazardous shipping charges when shipped ground!) 

Just another quality watch repair solution 
from the Quartz Watch Specialists at ..• 

7501 North Harker Dr., Peoria, IL 61615 
Orders Only: (800) 441-7569 
Phone: (309) 692-8326 
Fax: (309) 692-8375 

E-mail: myoung@zantechinc.com 



Ron DeCorte, CMW 

10 

A Watch Story 

So, you ask, how did I end up making 
watches? Well I ask myself this question almost 
everyday and the answer is never easy to ex­
plain. Actually, I'm not sure myself. 

Let's start at the beginning. All my life 
I have been making things, first as a tool maker, 
then as an instrument maker (scientific instru­
ments), and now as a watchmaker. Making 
things, and making things happen, seem to be 
the key. 

I'll skip over the details of my earlier 
careers other than to say that they gave me the 

foundation required to make watches and do res­
toration. In 1990 I decided to make a career 
change and wanted something challenging but 
that also involved mechanical devices. I'd al­
ways been interested in clocks and was known 
as a Sunday afternoon kitchen table "clock 
fixer." But deep inside I really didn't want to 
work on clocks, I wanted to "make" watches. 
This seemed like a suitable trade and would chal­
lenge my abilities as a mechanic. 

So the journey begins. The first stop was 
working with a retired watchmaker in the 
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Toledo, Ohio area, Herman Brandt, who taught me the 
basics of watch repair and watch mechanics in general. 
One thing became very clear to me during this time, I 
wanted to make things, not exchange parts. So finally the 
opportunity came around for me to start making watch 
parts when a customer of Herman's dropped off an old 
pocket watch with a broken staff. The staff that was needed 
was not available through the material house so I volun­
teered to make one. Needless to say I had never made a 
staff before and the only reference I had was my Joseph 
Bulova School of Watchmaking Training Manual. Several 
days later, after countless broken pivots and a whole lot of 
cussing, I finally made a staff and put things together. Much 
to my amazement the watch was alive again; I was hooked! 
I continued working with Herman for about 6 months and 
then we decided it was time for me to go off on my own. 

Working on my own was great. My shop was at 
home and most of my work was simple staffing, making 
new staffs, repivoting, cleaning and oiling, etc. Word of 
mouth was my best advertisement and the word spread 
fast that I could make parts when they were not available. 
This was a very important time in my career since I would 

take just about anything that needed a part made and tackle 
the job head on. Slowly the watches and the work became 
more complicated-chronographs, calendars, repeaters, 
and so on. At the same time that I was learning a lot about 
"repair" work, I also wanted to make my own watch. This • 
seems to be a common dream for many watchmakers but 
few ever have the opportunity and/or time to make this 
dream become a reality. 

In 1991, I met Tony Simonin from the WOSTEP 
watchmaking school in Switzerland. This was a real turn­
ing point in terms of making "my" dream come true. Mr. 
Simonin showed me pictures of a Grand and Petite Minute 
Repeating Sonnerie that was made by Philippe Dufour. 
Wow! This was real watchmaking and it was now impos­
sible for me to not follow my dream further. So after about 
a year of drooling on the picture of Philippe Dufour's 
watch, that was "nailed" onto the concrete wall above my 
bench, I decided it was time to go to Europe and meet 
some real watchmakers, Philippe Dufour, Richard Miklosh, 
Derek Pratt, George Daniels. 

In early 1992 I was off on my "pilgrimage" to the 
holy land of watchmaking. First I met with Philippe Dufour 
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in Switzerland. This was an experience that I will never 
forget, seeing first hand what it took to produce an ex­
tremely complicated watch from the ground up, design to 
final assembly. But I think the most important lesson I 
learned from Philippe was that without the proper attitude, 
my dream would only be a dream and never a reality. Prac­
tice, more practice, study and most important, "just do it". 
As Philippe told me straight away, "there have been a 
hundred young people who have visited me and they al­
ways say the same thing, they want to make a watch. But 
as of yet not one of them has ever showed me a finished 
watch, so don't talk BS to me, just go home and make 
your watch." (Thanks Philippe, that was the best kick in 
the pants that anyone ever gave me.) 

Making a long story short, I eventually visited 
Richard Miklosh and Derek Pratt, both master watchmak­
ers who took the time to visit with me and plant more 
seeds in my mind. 

Now the garden was planted and it was my job to 
make it grow. Once again, making a long story short, I 
took some jobs that no one thought feasible or practical, 
like making a minute and quarter snail assembly for a watch 
that had them missing. This job started a long string of 
trips to Switzerland, visiting with Philippe and Derek in 
order to get ideas and even more inspiration. 

In the spring of 1994 I decided that I had waited 
long enough and it was time to "make my watch." The 
design was in my head and I started out by putting every­
thing on paper. This took more than a month, drawing and 
checking to be sure that everything would be workable in 
the end. Taking the summer away from my restoration and 
repair work, I started the fabrication process. Besides my 
watchmaker's lathes and the usual assortment ofhand tools 
and files, I had purchased a Swiss 1 02-mm lathe a few 
years earlier. A milling attachment and dividing attach­
ment made this the tool that would allow me to make my 
watch. Not to say that it isn't possible to make a watch 
with more compact and/or simple tools. Richard Miklosh 
had shown me that he was able to make beautiful tourbil­
lion watches with an 8-mm watchmaker's lathe, a drill 
press and a rounding up tool, nothing more. But I had a 
thing for big heavy machine tools since that is what I had 
learned my trade on earlier, so this was my weapon of 
choice. 

The fabrication took about 4 months. Plates, 
bridges, screws, wheels, pinions, and a lot of special tools 
and cutters that could not be bought. Finally, in late Au­
gust 1994, the moment of truth came around. Place the 
balance into place and tighten the screws, give it a slight 
push ... and ... TICK, tick, tick. .. WOW, what a feeling! 
Almost as good as sex, almost I said. 

OK, I have a naked watch sitting on my bench but 
no case. So I call my friend, Jean Wuischpard in Florida. 
Jean is a master case maker who came to the U.S. from 

Switzerland in the late 1920s. After many years of making 
custom cases at the Hamilton factory in Lancaster, PA, he 
retired to Florida and was doing case repair of the highest 
quality. Jean was also excited that I had finished my watch 
and we discussed a proper case for the movement. It was 
my wish that it be made of sterling silver and I left the 
design to Jean. After the case was complete it was sent for 
engraving, as was the movement, to Steve Lindsay in Ne­
braska. Steve's reputation as a master engraver is world 
renowned and I felt very comfortable giving him the artis­
tic freedom to express himself and his art on my work. A 
hard porcelain dial had been designed earlier and ordered 
from Mr. Donze in Switzerland, another master at his art, 
probably the only person left on earth who still makes real 
porcelain dials. 

This was my first watch and it resides in my pocket 
most of the time these days. It wasn't made with the inten­
tion ofbeing sold and I hope the day will come when I can 
pass it on to my children. But there were other people who 
wished to have a unique watch for themselves. So in early 
1996 I started a series of 5 more pieces of this model, the 
first of these five watches is featured on this month's cover. 

There were some minor changes from my first 
watch and on the series of five that I am working on now, 
very minor. Also, the job of making the 18K gold hunting 
case that is pictured in this article fell to a master case 
maker from England, Mr. Gideon Levingston. 

It was my intention by writing this story to hope­
fully inspire some others to follow their dream, and make 
it a reality. "Just Do It." 

In the near future I will be writing some articles 
about some of the people who are mentioned in this ar­
ticle. Many of these people have talents that are almost 
extinct in the world today and their arts are very interesting. 

Bringing this watch story to an end, I would like 
to thank a number of people who have helped me accom­
plish my "dream": Herman Brandt for giving me a chance 
to get started. Philippe Dufour for "kicking me in the 
pants," his friendship and his willingness to share his ex­
pertise. Derek Pratt for his expertise and warm personal 
friendship. Jean Wuischpard for his willingness to "clothe" 
my first watch with his work. Steve Lindsay for his art 
that adds so much detail to everything he touches. Gideon 
Levingston for his case making skills. And also a person 
who has not been mentioned yet, but who actually made 
this whole dream possible, Heinz Nikles of Chicago, Illi­
nois. Heinz has been in the background of my dream since 
it was conceived. Quietly lending me his advice and help 
in any way possible, as a mentor, a motivator, sometimes 
a father figure, and most importantly a great friend. Thanks 
Heinz! This is your dream as much as my own. 
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ASSORTMENTS 
CR-305J2 
24Pieces of assorted Generic 
Seiko Crowns 
All1Micron GP 
Two of each: 

30M98NA1 
30MA6NA1 
3077NA1 
35ME9NA1 
35MR8NF1 
8M35B4NN 

SQ-48 

8A35AONN 
8M35MBMG1 
8M35AONNG 
35MN2NS1 
8M40AONNG1 
45MPON1 

Contains 4 of each of most popular stems 
For Seiko/ Pulsar/ Lorus: 
5H23, 4NOO, 2E20, 
VX10, VX50, 1F20, 
7N43, PC10, PC20, 
PC22, Y120, Y480. 

llfP 

HQD-48 

. tS 
~ -. ... .- ' 

Contains 48 Pieces Dauphine style with different 
Opening and different length 
All in Gold color 
0.45, 0.55, 0.65, 0.70 
0.90, 1.00, 1.1 0, 1.20 

CP-30 
30 Pieces Stainless steel Cotter pin for metal 
Band. 
6Pcs.Of each size: 
10, 12, 14, 16, 18mm. 

CR-701 
48Pieces of 1 Micron Gold 
Plated & stainless steel 
0-Ring water proof crowns 

Diameters 3.0 to 4.0mm 
Openings 1.5 to 2.0mm 
Shapes Dome flush, 
Flat with long post, blue 
And black colored stone. 

SQS-48 
Contains 4 of each of most popular stems for 
Swiss made watches: 
ETA 976,279,256,255, 
400, 802, 803. 
Ronda 705, 751. 
2035, 2135, 3035 and 2135. 
Stem extender Tap 10 

Ti 

STB-40 
40 Pieces of screw type T -Bars & screws 
In gilt and chrome color, 
With 5 different Sizes: - _,.. · 
12mm, 14mm, 16mm, 
18mm,20mm 

SPC-1315 
100 Pieces S/S spring bars for fold over-Buckle 
10each size in two thickneses 1.3, 1.5mm 
In the following sizes: 
10, 12, 14, 16, 18mm .. 



All letters to the editor must be signed and bear the address and telephone number of the writer. Your address and 
telephone number will not be published without your permission. A WI reserves the right to edit letters for length 
and content. All letters should be concerning the Institute and/or issues specific to the field of horology. Please 
send your letter via: E-mail: Bill@awi-net.org; Fax (513) 367-1414 or mail to Horological Times, "Letters to the 
Editor," 701 Enterprise Drive, Harrison, OH 45030. 

Dear Editor: 
I thoroughly enjoyed your 

treatment of the Smithsonian in your 
November issue. "The Brief History of 
the Quartz Watch" was excellent and 
"The Smithsonian Horological Exhib­
its: Present and Future" was informa­
tive. Nevertheless, I do take issue with 
some details. (After all, I ain't Adjunct 
Historian, Special Project Smithsonian 
for nuttin'). 

A) On the "Brief History": 
1) Hamilton Pulsar is referred 

to as an LCD. This is an error. It is an 
LED. 

2) The article records the evo­
lution of liquid crystal display (LCD) 
but does not mention light-emittng di­
odes (LED) which preceded it. This is 
an error of omission. 

B) On the "Smithsonian Exhibits": 
In my view, the permanent ex­

hibit "On Time" scheduled for 1999 is 
a real exhibit-you can see actual 
watches. I believe that referring to 
Smithsonian's 1997 website as an "ex­
hibit" is misleading. 

In conclusion, I repeat, the 
treatment of the Smithsonian in the 
November issue was excellent. I hope 
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that my comments will be accepted as 
constructive criticism. 

Ben Matz 
Boca Raton, Florida 

OOPS! The reference to the 
Hamilton Pulsar is an error. Thank you 
for pointing it out. The development of 
the LED was omitted from the story. 
Quite frankly, the Quartz Watch 
website exhibit has so much informa­
tion that there was just not enough 
space allocated to this article to do jus­
tice to it all. Sometimes Ben, editors 
have to edit. 

Promotional material distrib­
uted by the National Museum of Ameri­
can History refers to the Quartz Watch 
display as an exhibit. That's good 
enough for us. We were also trying to 
make a little point about the march, or 
gallop, of technology from the first 
quartz electronic watches to a museum 
exhibit in cyberspace in little more than 
a generation. 

Dear Editor: 

William J Ewbank 
Editor-in-Chief 

My greatest disappointment 
with the Horological Times is the 
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elimination of the "Rock Quarry" by 
Mr. Fred Burckhardt. His stories 
brought back many a memory of my 
fifty years at the bench. Oh, how hu­
morous! It made my day. 

Quentin Klaus 
Perryville, Missouri 

Not to worry. "Rock Quarry" 
resurfaced in our December issue. Its 
absence is due to the exceedingly busy 
schedule maintained by Fred 
Burckhardt. There are times when we 
believe that no group of people is more 
in need of periodic injections of humor 
than our membership. Fred, your fans 
are calling! 

Dear Editor: 

William J Ewbank 
Editor-in-Chief 

Did the "Pickle Barrel" get 
pickled? 

Yup. 

LouRoza 
Halifax, Nova Scotia 

William J Ewbank 
Editor-in-Chief 

0 



Mineral Glass Crystals 
Assortments & Refills 

Regular l.Omm Mineral Glass: 

100 pc Flat Round Crystal Assortment #MG-100 

Refills: 

Thick 1.5mm & 2.0mm Mineral Glass: 
32 pc Thick Mineral Glass Crystal Asst 

(Includes 1.5 & 2.0 mm Thick) 
#TMG-32 

Refills: 

Thick 2.5mm & 3.0mm Mineral Glass: 

32 pc Thick Mineral Glass Crystal Asst 
(Includes 2.5 & 3.0mm Thick) 

Domed Mineral Glass 

24 pc Domed Mineral Glass Asst 

Pyramid Faceted Crystals: 

12 pc Faceted Pyramid Glass Asst 

#XMG-16 
Refills: 

#DMG-24 
Refills: 

#FMG-12 
Refills: 

$59.95 
$ 1.25/ea. 

1.15 (12-49) 
1.00 (100+) 

$49.95 
$ 2.00/ea. (1.5mm) 
$ 3.00/ea. (2.0mm) 

$59.95 
$ 4.00/ea. (2.5mm) 
$ 5.00/ea. (3.0mm) 

$49.95 
$ 3.00/ea. 

$59.95 
$ 8.95/ea. 

Gaber & Company 
Pittsburgh, PA 
1-800-792-2820 



Robert D. Porter, 
CMW 
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How to Make a Winding 
Pinion and Clutch 
Part 11 
How to Make a Square Hole 
© 1999 (All rights reserved by the author) 

Machining on our clutch 
pinion is complete except for mak­
ing a square hole through the pin­
ion. The square of the winding stem 
measures 1.28 mm. We want our 
clutch pinion to slide freely on the 
stem so we will make the square 
through the clutch .05 mm larger 
than the stem, or 1.33 mm. 

We will make a broach to 
cut the square through the pinion; 
so, to determine the diameter of a 
circle that will enclose a 1.33 mm 
square, we multiply 1.4142 times 
1.33 which gives us a diameter of 
1.88 mm. Our safety glasses are on 
as we turn a pilot diameter of 1.31 Figure 66. 

mm, about half as long as our pin­
ion, on the end of a 4" length of 
3/16" (.1875") drill rod. Immedi­
ately behind the pilot, we turn a 1.88 
mm diameter slightly longer than 
the pinion. Figure 66 pictures a 
square being ground on the broach, 
using the pilot diameter as a refer­
ence to control the depth of grind. 

We have used our 70-de­
gree cutter in Figure 67 to put a 
series of cutting edges on the 
broach, and to provide chip traps for 
the comer material being removed. 
The first cutting edge is slightly 
smaller than the following edges so 
the material is removed gradually 
instead of all at once, producing a 
cleaner square hole. The broaching 
end of our tool was coated with 
soap, heated to a cherry red, and 
quickly quenched end first in oil to 
harden. 

Figure 68 shows the clutch 
pinion resting on a soft piece of 

Figure 67. 

CORRECTION 
Two errors appeared in this series in the December issue. On page 14 you 
are referred to page 17 for a chart. It should have read page 15. In the chart 
on page 15 the first numbers in column two should read m x 1.118 and in 
column three 9.9. We apologize to Mr. Porter and HT readers for these 
errors. 
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Figure 68. 

Figure 69. 

aluminum with a hole through it, and that the broach has 
been lubricated with oil and given a sharp tap with a brass­
headed hammer to cut the square through the pinion. It 
probably would have been better to put the square through 
the blank before cutting any of the clutch or pinion teeth. 

The pinion and clutch are being tried on the wind­
ing stem in Figure 69. It is a lot of fun to see parts you 
have made, fit and work as they should. All that remains is 
to de burr our parts with a brass brush, clean ultrasonically, 
harden, and temper to a dark blue. 

This concludes the series on "How to Make a 
Winding Pinion and Clutch." 

Many years ago, while taking a course at the Na­
tional Bureau of Standards in Gaithersburg, Maryland, I 
saw a sign on an office wall that read something like this: 

"Whatever your mind can conceive, 
and your heart can believe, 

you can achieve. " 
Author unknown 
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Precision wrench with solid brass tip for adjusting 
regulating screws on Rolex® balance wheels. 
Follows the Micro-Stella" system. 

Stock #591.040 Onlv$24.95 
Note: Livesay's Inc. is in no way affiliated with Rolex" or does Livesay's Inc. attempt to 
portray itself as a agent of Rolexe. The above parts are not manufactured by or for 
and does not carry any endorsement from Rolex" implied or otherwise. 

Mineral Glass crvstals 
stock a wide variety of mineral glass c ~s to fit 

popular watch styles. All are heat fire ast 
hree times to ensure pro er temper and to pre ~ 

fractures. Edges ar veled and polished 1 a 
''"'~-'~~~,...n appearance you t ppreciate. If you are 

quantities, call r a price quote. 

ach 10-49 50-Up 
1.50 $1.25 $.99 

MM SizesEach 6-11 12-Up 
2.0mm 18 to 36 $3.00 $2.70 $2.25 
(Even & .5mm increments) 
1.5mm thick 18 to 34 $2.00 $1.80 $1.50 

(.50mm increments) 
2.5mm thick. 18 to 34 $4.00 $3.60 $3.00 
(.50mm increments) 
3.0mm thick 18 to 34 $5.00 $4.50 $3.75 

(.50mm increments) 

Don't forget ....... You can assort within styles for 
the best price break! 

Plastic "I" Gaskets For MG crvstals 
Now Available!!! 
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Archie B. Perkins, 
CMW,FAWI, 
FNAWCC, FBHI 
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Technically Watches 
Pocket Watches and Their Maintenance 
Part 8 
The Watch Regulating Unit 

© 1999 (All rights reserved by the author) 

The watch regulating unit is considered 
the heart of the watch. This unit consists of the 
balance wheel, the hairspring with its collet and 
stud, the regulator, the balance staff, and the 
roller table with its roller jewel. 

The purpose of the regulating unit is to 
allow a timed constant release of the mainspring 
power through the escapement which causes the 
hands of the watch to indicate the correct time. 

Figure 1 shows the regulating unit of a 
watch. This illustration shows the balance wheel 
being suspended by the hairspring which is at­
tached to the balance cock. The balance cock is 
being held on a balance tack. The regulator is 
shown in place on the balance cock. The bal­
ance wheel is suspended by the hairspring with 
tweezers in this manner when a hairspring is 
being vibrated or timed to the balance wheel. 
Note: The hairspring must be matched to the 
balance wheel and be of such a strength that it 
will cause the balance wheel to give the proper 
number of vibrations per hour to make the watch 

Figure 1. 

keep correct time. The most common number 
of vibrations per hour for a modem pocket watch 
is 18,000. 

Figure 2 shows an exploded view of the 
balance wheel unit which is made up of the bal­
ance wheel, the hairspring with its stud and 
collet, the balance staff, and the roller table with 
its roller jewel. 

Materials Used for Balance Wheels and 
Hairsprings 

Over the years, the balance wheel and 
hairspring have had changes in their design and 
material content. Early balance wheels were 
made of steel or brass and early hairsprings were 
made of a straight pig bristle or hair, thus the 
name hairspring. Later hairsprings were made 
of steel and in the form of a spiral. 

Figure 2. 

DOUBLE 
ROLLER TABLE 
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Figure 3. 

After this, when closer timing was needed, changes 
were made to improve on materials used and the design of 
both the balance wheel and hairspring. 

It was found that changes in temperature affected 
the steel hairspring. In cold conditions, the steel would 
shorten and become stiffer and stronger causing the watch 
to run faster. In heat, the steel hairspring would become 
longer and more flexible and weaker, causing the watch to 

I~ 
WIT5ii:HI 
'-/ 

Drives All Quartz Watches 
by Magnetic Energy, 

Which Can Be Controlled 
in Speed and Intensity 

• Re-animation of the 
movements 

• Time Setting 
• Tests hand setting 
• Tests concentric running 

of the gear train 
• Improved lubrication 

In Addition 
• Tests the battery 
• Can set locked trains into motion again 
• Enables repair of most permanently sealed 

watches 

Figure 4. 

run slower. The balance wheel used was like the one shown 
in Figure 3 which was made from brass or steel with a 
solid rim. 

Witschi Electronics USA, Inc. 
303 Broad Street • Palmyra, NJ 08065 

Tel.: 609-829·1179 • Fax: 609-829-2266 
Tel.: 1-800-882-7977 (U.S., Can . & Mexico only) 

www.witschiusa.com • e-mail : voight@witschiusa .com 

AMERICAN EXPRESS • DISCOVER • MASTERCARD • VISA 
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The Bi-Metallic Balance Wheel and Steel 
Hairspring 

To compensate for the changes in the hairspring 
due to temperature changes, the bi-metal balance wheel 
like the one shown in Figure 4 was developed. This wheel 
is constructed of a brass outer rim and a steel inner rim. 
The brass outer rim is fused to the steel rim and arm. The 
width of the rim is usually made of3/5 brass and 2/5 steel 
in order to obtain the proper compensation abilities to com­
pensate for the changes in the hairspring during tempera­
ture changes. 

The bi-metallic balance wheel has its rim divided 
near the ends of the arm at two opposite points. This al­
lows freedom of movement at these points of the rim. 

Brass expands and contracts more than does steel 
in temperature changes; therefore, in heat, the hairspring 
becomes weaker and slower and the brass in the wheel's 
rim expands and pushes the rim inward to make the watch 
faster to compensate for the slowness of the hairspring. 

In coldness, the hairspring becomes stiffer and 
faster. The brass in the wheel's rim shortens and pulls the 
rim outward to slow down the watch to compensate for 
the effect of the coldness on the action of the hairspring. 
The effectiveness of the temperature compensation of the 
bi-metallic split balance wheel can be changed by moving 
balance screws in pairs toward or away from the cut ends 
of the rim. Moving screws toward the free ends of the rim 
increases the effectiveness and moving screws away from 
the free ends decreases the effectiveness. 

The Mono-Metallic Balance Wheel and 
Elinvar Hairspring 

One of the most important advancements in bal­
ance wheels and hairsprings came about 1940 when the 
Hamilton Watch Company did research on Elinvar and 
developed a solid mono-metallic balance wheel to be used 
with an Elinvar hairspring. The word Elinvar means 
ELasticity INVARiable. 

Figure 5 shows one of these mono-metallic bal­
ance wheels. The hairspring used with this balance wheel 
is made ofElinvar "Extra" that Hamilton developed. When 
a watch equipped with the mono-metallic balance wheel 
and the Elinvar Extra hairspring was subjected to tempera­
tures of between 40° F and 90° F, there was almost no 
error in the time keeping of the watch. This means that the 
length and elasticity of the Elinvar hairspring had very 
little change between the two extremes of temperature. 

The Ovalizing Balance Wheel 
Another improvement in balance wheels was the 

balance wheel that Hamilton developed for its marine chro­
nometer during World War II. This balance wheel is shown 
in Figure 6. The balance wheel has an Invar arm that is 
silver soldered to the stainless steel rim of the wheel. The 

Figure 5. 

Figure 6. 

arm remains stable in heat and cold, but the stainless steel 
rim expands in heat and contracts in cold. In both heat and 
cold, the rim becomes ovalized. The effect is greatest 90° 
from the ends of the arm. In heat, the rim moves outward 
and in cold, the rim moves inward. The wheel is called an 
ovalizing balance wheel. Any temperature adjusting is done 
by moving the screws to and from a point on the rim which 
is 90° from the ends of the arm. This same balance wheel 
construction was used by Hamilton for the balance wheel 
in its 35-size navigation watch. 

The Flat and Overcoiled Hairsprings 
The characteristic of a flat hairspring is that its 

center of gravity is continually shifting during its breath­
ing action. This prevents the hairspring from being isoch­
ronal. When a hairspring is isochronal, the long and short 
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Figure 7. 

Figure 8. 

arcs of the balance wheel will be made in equal time. The 
coils of a flat hairspring breathe toward the regulator pins 
when the coils are contracted and away from the regulator 
pins when expanded. It is difficult to get close timing with 
a flat hairspring. A flat hairspring is usually used in watches 
where very close timing is not expected. Figure 7 shows a 
flat hairspring. 

In 1779, John Arnold patented an overcoiled hair­
spring and Abraham Louis Breguet used an overcoiled 
hairspring and noted that the watch kept closer time than 
with a flat hairspring. The overcoiled hairspring is some­
times referred to as a Breguet hairspring. 

With the overcoiled hairspring, the center of 

~A~;~~~!~k~~~~~~ :~~ 
L.A. FAX: 213-622-3018 ~ 

320 West 7th St. Los Angeles, California 90014 ..... 

E-mail; S_ T_INTERNA110NAL@COMPUSERVE.COM AMEX 

NEW YEAR BERGEON TOOL SALE 
BERGEON 9 SCREWDRIVERS SET 
In 9 sizes; .50, .60, .80, 1.00, 1.20, 1.40, 
1.60, 2.00 and 2.50mm in Rotating Stand. 
5970 .!65:S1f $55.00 

BERGEON 5 SCREWDRIVERS SET 
In 9 sizes; .50, .60, .80, 1.00, 1.20mm In 
cardboard box 

M~~ 2868 ~ $35.oo 

BERGEON NON-MAGNETIC 5 PCS 
SCREWDRIVERS SET 
In 9 sizes; .50, .60, .80, 1.00, 1.20mm In 
cardboard box 
4840 _.$43:00 $37.00 

BERGEON FINAL TEST & 
AUTOMATIC TEST 
•For testing the working of watches 
•For checking mechanical parts, 
especially the calendar mechanism. 
Can be used in horizontal or vertical 
position. 
5802A ~ $295.00 
FINAL-TEST 1 revolution per minute. 
5803A ~ $295.00 
AUTO-TEST 4 revolution per minute. 

I BERG EON 
RUST 

REMOVER 
No. 30496 

$18.50 

NEW MODEL 

I BERG EON 
EXTRACT 
BROKEN 
SCREWS 

SOLUTION 
4503/50 
$15.00 

BERGEON WATERPROOF TESTER 
No. 5555/98 $385.00 

BERG EON 
HAND 

FITTING 
TOOL 

No. 6404 
~ 
$9.95 

BERG EON 
CIRCUIT 

CLEANER 
No. 6438 
~ 
$12.00 

BERG EON 
RODICO 
2 PCS 

No. 6033 
_.$8:9S' 
$7.50 

E-mail; S_ T _INTERNATIONAL@ COMPUSERVE.COM 
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gravity of the hairspring can be placed on the axis of the 
balance wheel when the overcoil is shaped correctly. The 
hairspring will breathe evenly in all directions when the 
center of gravity is on the center of the balance wheel. The 
watch will then have a close isochronal rate. An overcoiled 
hairspring is shown in Figure 8. 

B 

Figure 9. 

A 

B 

Figure 10. 

I 
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I 
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The Single Roller Table 
Figure 9 shows a single roller table. View A shows 

an edge view of the roller table and View B shows a top 
view of the table. When a single roller table is used, the 
crescent for the guard pin is cut in the edge of the table 
just in front of the hole for the roller jewel. The guard pin 
is frictioned into a hole in the fork just back of the slot for 
the roller jewel. The guard pin stands vertically from the 
top of the fork. When the roller table has a straight out­
side edge, the guard pin is usually given a slightly curved 
shape as shown in View A, Figure 9. If the roller table has 
a rounded edge, the guard pin is usually left straight and 
perpendicular to the top of the fork. 

The Double Roller Table 
Figure 10 shows the double roller table. View A 

shows an edge view of the double roller table. This roller 
table has an impulse roller and a safety roller which can be 
made in one piece or two pieces. The guard pin is mounted 
in a block on the pallet fork and works with the safety 
roller as shown in Views A and B, Figure 10. 

The guard pin is used to prevent the balance wheel 
from going out of action when the roller jewel is outside 
the fork horns. The fork horns serve as a safety device 
when the guard pin is still in the crescent of the safety 
roller. After the guard pin leaves the crescent of the safety 
roller, the guard pin takes over as the safety device. 

The safety action is more positive with the double 
roller than it is with the single roller. This is because of 
the smaller diameter of the safety roller used for the double 
roller compared to the larger diameter roller used for the 
crescent of the single roller. The smaller the diameter of 
the safety roller, the more positive the safety action. 

The Regulator 
The regulator is used in a watch to change the tim­

ing of the watch by shortening or lengthening the active 
length of the hairspring. When we move the regulator 
toward the F on the regulator scale, the active length of 
the hairspring is shortened making the watch faster. When 
we move the regulator toward the S on the scale, the ac­
tive length of the hairspring is increased making the watch 
slower. 

Some special watches do not have regulators. 
These watches are called free sprung watches. To change 
the time, the weight of the balance wheel is changed or the 
weight is moved inward or outward on the balance wheel. 
When the weight is moved outward, the watch will be made 
slower and when the weight is moved inward, the watch 
will be made faster. 

"Pocket Watches and Their Maintenance" will 
continue. 

0 
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AWl Academy of Watchmaking 
Accepting Applications 

The American Watchmakers-Clockmakers Institute is accepting applications for their 1999-2000 
Academy of Watchmaking. 

The Academy features a 45-week program in watchmaking which is designed to accept students with no 
experience and train them for an entry-level position. The program is scheduled to start July 12, 1999 
with graduation scheduled for June 9, 2000. 

The cost of the program is $7,750. Scholarship monies may be available to qualified students. Successful 
completion of an entrance examination will be required. Individuals who are interested in attending the 
Academy of Watchmaking should contact AWl Headquarters for an application. Testing will be con­
ducted between January 1 and April1, 1999. For further information contact: 

A WI Headquarters 
701 Enterprise Drive • Harrison, OH 45030-1696 

Phone (513) 367-9800 • Fax (513) 367-1414 • E-mail: educate@awi-net.org 

FORSTNER'S DRILL BIT 
;.;;;;;;;i;.;..-.....,.These Forstner's drill bits make it fast and 

- easy to recess the standard mini quartz 
movement or fit-up into a block of wood. 

4" diameter with 1 12" shank. 
061562 .................................................. $43.35 ea. 

3 1 I 8" diameter with 1 I 2" shank. 
061557 ...... .. ...... . .. .. .. ............ ............ . . .... . .... .. ..... . $30.90 ea. 
2 318" diameter with 112" shank. 
061558 ................................................................ $19.80 ea. 
1 7 I 8" diameter with 1 I 2" shank. 8 PIECE JUMBO SET 
061564 .... .. .... ....... ....... ..... ... ... ..... .. .. ...... ... ...... ... .. $11.75 ea. 

1 3 I 8" diameter with 3 I 8" shank. 

This 8 piece set comes with the following 
sizes: 2 114", 2 318", 2 1 12", 2 518", 
2 314", 2 7 18", 3", 3 1 18". 061559 .... ...... .......... . .. ... .. .. . ....... . . ... ... ...... .. ....... ... . . $8.25 ea. 

57"5$2 I s\ \3= 

3223 Yanceyville St. • P.O.Box 21208 
Greensboro, N.C. 27420 USA 

Tech, pricing, & account info: (336) 621-1936 
Orders only 1-888-752-7673 

Local Fax: (336) 621-0706 • Toll Free Fax: 1-800-537-4513 
E-Mail: SLAROSE@worldnet.att.net 

Home Page: http: I /www.slarose.com 

063245 .............................................. $140.00 set 

16 PIECE SET 
Includes the following 
sizes: 1 14", 318", 112", 

= 

518", 314", 7 18", 1", Jo---,----~-............ 
1 118", 1 1 14", 1 318", 
1 112", 1 518", 1 314", 
1 7 18", 2", 2 1 18". 
063244 .................. $65.90 set : 
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From the Workshop 

Dial Screws 
How much can be said about those little 

screws? You know the ones. Those screws that 
go through the edge of the plate and secure the 
dial legs to the plate. Most watches have two of 
them, some have three, and a few even have four. 
They seem to cause more problems than any 
other screws in a watch. 

The first and easiest problem to solve is 
missing dial screws. These are often lost during 
servicing of the movement and the loss preven­
tion is easy. Train yourself to tighten dial screws 
as soon as you remove the dial. The screws re­
main in place while the movement is serviced 
and they are ready to secure the dial when it is 
replaced. Missing screws should be replaced with 
original ones, if possible, or use substitutes with 
the same length, head size, and most important, 
the same threads. 

The more difficult problems include: 
dial screws broken and/or rusted in the plate, and 
oversized screws forced into the plate. These are 
not easily removable, they must be chemically 
removed. Bill Schroeder of Illinois suggests us­
ing salt water. All you have to do is mix up a 
solution with regular table salt. Remove all steel 
parts from the plate and place it in the salt water 
solution. Let it sit for 4 or 5 days and all that is 
left is a small amount of rust in the hole which is 
easily cleaned. It also does not damage or etch 
the plate at all. 

A Novel Solution to an Unusual 
Problem 

Dave Carlson oflndiana wrote about the 
following problem and how he solved it. A cus­
tomer brought in a fairly new eight-day, three­
weight cuckoo clock. The weights powered the 
time, strike, and music box trains. The clock 
worked fine except it failed to cuckoo and play 
the music box on the half hour. 

"I suspected that there was insufficient 
lift on the half-hour position to enable the rack 

to be in the single strike position. To gain ac­
cess to the strike adjustment, I removed the 
hands and wooden dial of the clock and put it 
on a test rack. (Almost all wooden cuckoo clock 
dials are generally held in place with small nails. 
By gently lifting the dial on the edges it can be 
removed. This enables easy access to the strike 
adjustments while still maintaining normal 
operation.) 

"I adjusted the lift lever to make the 
half-hour strike work but found the hour lift was 
much too high which jammed the hour strike. 
There was no way to find a suitable compro­
mise. I removed the movement from the case 
and inspected the double snail on the minute 
arbor which provides the lift for the half-hour 
and hour strike. Examination of the snail re­
vealed a suspect part (too large a difference in 
the snails). Fortunately, the same double snail 
and gear combination is used on the older two­
weight, 30-hour Regula movements. I took one 
off a spare parts movement from the junk box 
and installed it on the new movement. The re­
placement snail allowed a normal adjustment of 
the half-hour and hour strike. 

"To save time in the shop, the double 
snail can be removed from the minute arbor of 
the eight-day movement without disassembly. 
Clamp the movement with the front face up. 
Cover the front of the movement with a piece of 
paper with a hole in it to allow access to the 
double snail on the minute arbor. Use a cut-off 
disk in a Dremel or similar tool to slot the gear 
which loosens the snug fit on the minute arbor 
and the gear can be pried off easily with a screw­
driver. The paper protects the movement from 
the cut-off wheel grit." 

Move the Dial, Not the Movement 
Many clockmakers repair cuckoo clocks 

by replacing the entire movement with a new, 
factory fresh one. Sometimes it is difficult to 
get the center shaft of the new movement, 
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especially if it is not an exact replace­
ment, centered in the dial of the clock. 
Instead of bending the movement legs 
and going through a lot of contortions 
to center the movement in the dial, there 
is a very simple solution. Carefully re­
move the dial from the case. It is usu­
ally held in with three small brads near 
its edge. Occasionally it is held on with 
hot melt glue and it can be carefully 
lifted off the case. After the dial is re­
moved and glue, if any, removed, sim­
ply replace the dial on the case with 
the center shaft concentric with the hole 
in the dial. Nail or glue the dial in its 
new position and the centering is 
complete. 

Jack Kurdzionak 

Play it Again, but Make it a 
New Tune 

Some years ago the majority 
of cuckoo clocks were time strike mod­
els, either one-day or eight-day, with 
no complications. These can be sim­
ply repaired and restored to like-new 
working condition by replacing the 
movements and the bellows. That re­
pair works fine for the older style 
clocks but the majority of the clocks 
being sold today and those coming to 
the repair bench today have complica­
tions including music, dancing figures, 
and animation. The music mechanism 
must be replaced just as surely as the 
clock movement. Until recently, the 
clockmaker could purchase replace­
ment fan assemblies for almost all mu­
sic mechanisms. The number of avail­
able fan assemblies is now drastically 
reduced and the clockrnaker is forced 
to seek an alternative. One alternative 
some are using is to replace the entire 
music mechanism with a new one. It 
may require a bit of fitting and adjust­
ing, but the results are worth the effort. 
The clock will have a flawless music 
movement and a new time and strike 
mechanism to give years of additional 
service. 

There is one caveat. The re­
placement music movement may not 
have the same tune as the one being 
replaced. The customer may have to 

accept a different tune for his cuckoo 
clock in order to have a functioning 
musical cuckoo. 

Jack Kurdzionak 

The Finishing Touch 
Stan McMahan, watchmaker 

and horological writer from South 
Carolina, has a suggestion for polish­
ing watch cases, watch bracelets, and 
jewelry. Superior polishing results can 
be obtained by the proper application 
of polishing compound to the polish­
ing wheel. Most workers apply tripoli, 
rouge, etc. to the entire face of the buff 
wheel. A much higher polish will re­
sult by applying the compound to the 
left 1/3 of the buff wheel face and sub­
sequently moving the object to be pol­
ished from left to right over the face of 
the wheel. Essentially, the watch case, 
ring, etc. should be introduced on the 
"compounded" side of the wheel and 
moved across the face of the wheel to 
the "clean" side. The beauty of this 
technique is that it works in all 
polishing situations and with any 

Provides a tight non-slip grip 
that will not scratch or mar. 

No. 59.0790 $16.95 

compounds or wheels. Even previously 
used wheels react favorably to this ap­
plication technique. The results are 
immediately noticeable. 

Rotate Your Bezel 
Stan McMahan suggests the 

following technique for removing ro­
tating bezels. They can be frustrating 
to remove. Heuer bezels are an example 
of this type of arrangement. Bergeon 
has a tool made specifically for this 
project. However, in absence of this 
bezel remover, another method that 
works most of the time is to rotate the 
bezel counterclockwise while lifting on 
the point of the bezel where the open­
ing in the spring is located. Many times 
this can be done with your thumb while 
using your opposing fingers to rotate 
the bezel. Of course you can ' t see 
where the opening in the spring is lo­
cated so if the bezel refuses to come 
off, rotate your thumb position 30 de­
grees and try again until you are 
successful. 

Ideal for closing snap-back 
watch cases, installing bezel rings 

and friction inserting 
mineral crystals. 

No. 59.0795A $39.50 

0 

For distributors in your area or for more information call 

~\\lET(/~ 
t::ti ~ ,_,® 
--~----' 

800-598-4467 VIGO:R 

800-847-4188 
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A Practical Course in 
Clock Repair 
The Design of a Regulator Clock Movement 

A regulator clock is a high-quality time­
piece that is made with a movement capable of 
precise timekeeping. Figure 1 illustrates the de­
sign of a common weight-driven regulator move­
ment with a dead-beat escapement, and a sec­
onds pendulum. The components can be identi­
fied as follows: (A) main wheel, (B) back-stop 
ratchet wheel, (C) barrel, (D) center pinion, (E) 
center wheel, (F) third pinion, (G) third wheel, 
(H) fourth pinion, (I) escape wheel, (J) lever, and 
(K) the hour wheel, which is geared directly into 
the main wheel. 

Figure 1. Regulator Movement 

Main wheel (A) has 144 teeth and gears 
with center pinion (D) having 12 leaves. Center 
wheel (E) has 96 teeth and gears with third pin­
ion (F) having 121eaves. Third wheel (G) has 90 
teeth and gears with fourth (escape) pinion (H) 
having 12leaves. Escape wheel (I) has 30 teeth. 
The vibrations per hour of the pendulum can be 
calculated as follows: 

96x90x30x2 . . 
------=-3600VIbrat:J.ons/hour(seconds beat) 

12 X 12 

In this movement, the center arbor (to 
which the minute hand is attached) makes 192 
revolutions during an 8-day period (16 x 12). 
The ratio of the main wheel (144 teeth) to the 
center pinion (12 leaves) is 12 to 1. Since the 
center arbor makes 24 revolutions per day, the 
main wheel will make 2 revolutions in 24 hours 
or 16 revolutions in an 8-day period. 

A descending weight is attached to a 
cable that is wound around the drum on the main 
wheel to supply motive force. Barrel (C) is de­
signed so that the cable will wrap around it 16 
times. A spiral channel is turned on the surface 
of the drum to guide the cable. The diameter of 
the barrel is 3. 81 em (1-112 inches) and 16 turns 
of the cable around the barrel requires a cable 
length of 191.5 em (75.4 inches); therefore, the 
fall of the weight will be that same distance. A 
pulley can be used as illustrated in Figure 2 to 
cut the fall distance in half. 

A regulator movement is usually at­
tached to a heavy cast iron bracket (M) by two 
or more thumb screws. The bracket is fastened 

to the back of the clock case and supports pen­
dulum (0), independent of the movement. 

Power-Maintaining Mechanism 
To prevent clock stoppage and/or dam­

age to the escapement during winding, the main 
wheel (and train) is kept in motion during wind­
ing by a power-driven mechanism that compen­
sates for the loss of impulse which would occur 
during this period. Figure 3 illustrates a main­
taining mechanism that is fitted into the sink of 
a main wheel. One end of a spring is fastened to 
the opposite side of the wheel (underneath) at 
(A), while the other is attached to pin (B) which 
has one end extending into slot (C) and the other 
end fitting into a hole in back-stop ratchet (D). 
Click( s) (E) are fastened to the back -stop ratchet 
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Figure 3. 
Power-Maintaining 

Mechanism 

Figure 2. Weight 
and Pulley 

E 

and mesh with the primary ratchet (F) which is fastened to 
the end of the barrel. 

The action of the maintaining mechanism is as fol­
lows: When there is pressure from the weight on barrel 
(G), ratchet (F) forces ratchet (D) to turn with it. Click (H) 
which is attached to an arbor that is pivoted between the 
plates of the movement, advances from tooth to tooth. 
Power on the barrel and ratchet is transmitted to spring 
(A) by contact of pin (B) in the hole in the ratchet to con­
vey power to the main wheel. Since the main wheel is in 
gear with the center pinion, the maintaining spring con­
tracts until the pin in the end contacts the end of the slot in 
the wheel, storing up power in the spring. When the wind­
ing arbor is turned to wind up the weight, back -stop ratchet 
(D), which is prevented from turning by click (H), forms 
the opposing seat so the maintaining spring can expand 
and supply power to the wheel for a limited time to keep 
the train in motion. When the power (from the weight) is 
applied to the barrel, the maintaining spring will contract, 
and when the power is inverted (during winding), the spring 
will expand and supply force to the wheel. 

Next time I will discuss compensated pendulums. 
0 

Check Out These Great Values From 

TWIN CITY SUPPLY! 

Ultaviolet Cure Lamp 
W plug in lamps produce continuous full power 
curing. Makes the curing of W Glue easy and 

dependable. 110/115 Volt AC. 
Dimensions: 6-7/8"L x 1-1/8" W x 1-3/4" H 

IM9200T $39.95 

• . 

:=: .. 

Duro Crystal Clear 
Glass Adhesive. Crystal Clear bonds instantly and 

dries dear/non-yellowing. Comes in an easy to use 
applicator. Expose to daylight to cure in seconds! 

Safe on all jewelry .. 70 fl. oz. 

CE395T $3.50 

• Recommended for non-porous surfaces requiring pre,cis!cm 
cementing. Ideal for plastics, beading, glass 

• No Waste - A precision product 
• Sets in 10 minutes, allows parts to be positioned before setting 
• Dries Crystal Clear 

CE411 Everyday Low Price $3.50 

QwcK.J FAST , FREE24HR ._. 
$HIPPIN't!f!!Jf FAX~ PHONE ORDER. 

TWIN CITY SuPPLY 
Minneapolis, MN 55426-2823 

(612) 545-2725 USA: 800-328-6009 
FAX: (612) 5454715 FAX: 800-328-6001 
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As a Clockmaker Turns 
The American Clock of Yesteryear 

Test Procedures to Overcome Real and 
Imaginary Problems as "Old Huck" Does It 

Background 
I once heard this: "This clock must have 

a demon in it. It just cannot be made to run." 
Old Huck says, "I can assure you that there is 
no demon or evil spirit in that, or any other clock. 
If it does not run, it has one or more valid rea­
sons to stop. 

I hear of long test runs, weak main­
springs, "tired iron," and various other imagi­
nary reasons that a clock fails to operate. It is 
true, our old American clocks have gone through 
many trying years. However, that is no reason 

that they cannot be restored to the reliability and 
accuracy that they had when new. 

Objective 
This material will discuss and demon­

strate a series of"pitfalls" that cause "latent stop­
pers," imaginary weak mainsprings, and the 
"tired iron" theory. Our work and inspection and 
adjustment process should be such that we know 
the clock will run when it is reassembled. 

A clockmaker friend frequently quotes 
these words: "The ability to disassemble andre­
assemble a clock movement, without adding 
anything to its problems, is a fundamental skill 
that one must master early on, if he is to 



Figure 1. Mainspring strength-one that looks like this 
is not short on power. 

succeed in this demanding work." (Nino Gonzales, Aus­
tin, Texas). The objective of this article is to dispel many 
of the foregoing ideas. The examples will be a simple 
American clock. However, they can also apply to many 
others of similar type. 

The Tired Mainspring 
A tired mainspring is usually the term used when 

a clock stops. Let's test the mainspring. How do we do it? 

Figure 2. Feel the edge and swface ofthe spring. !fit is smooth 
to the touch, it is not likely to break anytime soon. 

Look over Figure 1. If the 8-day spring looks like this 
illustration, it should easily power the clock 9 or 10 days. 
This one is not tired, not weak, and is not the problem in 
its clock. Now study Figure 2. Is it about to break? Feel 
the edge for rough spots and small kinks. Feel the flat sur­
face. Pull it between your fingers. If it is smooth, and the 
development is a continuous curve, it is not ready to break. 

The simple test shown in Figures 1 and 2 is all the 
test you need to qualify a questionable mainspring. 



Power Robbers 
This is a catch-all term I use for anything that 

causes abnormal friction in the movement. The feet of the 
plate in Figure 3 do not sit flat on the workbench. If the 
mounting surface of the case is flat, the movement will be 
twisted when the case screws are tightened. That twist is a 
power robber to your gear train. Wheel arbors are no longer 
upright in the plates. Close-fitted pivots are the first ones 
to go into a semi-bind. 

Look over Figure 4. We find the plate is warped. 
These plates are not very strong when compared to the 
powerful mainspring. Straighten the plates, adjust the feet 
to touch down on the case surface, and check each pivot 
for excess friction. 

In Figure 5, we find yet another problem with the 
back plate. The pillars do not mate with the front plate. 
This movement has several high-stress problems. 

Figure 3. Determine that the plates are flat, and that 
foot height will not cause movement stress when fitted 
to the case. 

Figure 4. Check plate surface to a true straight edge 
tool. This plate is warped. 

Figure 5. Plate does not mate with the pillars. The lower 
plate is not flat. 

Figure 6. Tip each arbor in all directions. A warped 
plate can bring pivots into a bind. 

After the pillars and plates are in order, check your 
arbors. In this class of clock you should be able to tip each 
arbor about five degrees in each direction. This pivot hole 
had a problem on that test (see Figure 6). 

Check each pivot for side and end shake. Holes 
may need to be broached or bushed and broached. The 
wheel and arbor of Figures 6 and 7 was not fully free in 
the pivots holes. A slight friction that could be tolerated in 
a strike train could well be a "latent stopper" in the time 
train. The time train must be able to start very quickly on 
each escapement beat. Strike trains can tolerate a "slow 
start" to some extent. Check as in Figure 7. 

Figures 8-10 deal with simple power robber items 
in the escapement. See that your crutch loop is in order, 
the escapement depthing correct, that the escape wheel has 
proper side and end shake, and that the escape wheel bridge 
is in its proper position. Note how the anchor pivot bridge 
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Figure 7. Verify that each pivot has suitable side shake 
and end shake. 

Figure 8. Pendulum rod should have a small clearance 
side-to-side. It should hang central in the crutch loop 
front-to-rear. 

is adjusted. All of these items should be checked out 
before any attempt is made to start the movement. 

The Train Spin Test 
With the mainspring out of the movement, spin 

the train. Hold the movement dial-up, dial-down, and in 
various other positions. Observe position or conditions 
where the train does not spin as free or long. The Figure 
11 illustration shows a spin test. An 8-day movement train 
should be easy to spin with your forefinger as illustrated 
in Figure 11. 

Feature Loads 
Check out features that impose a load to the time 

train. The calendar mechanism of Figure 12 is an example. 
Strike mechanism as the time train approaches the half 
hour and hour is another example. Are these loads nomi­
nal or excessive? 

Figure 9. Inspect escape wheel pivots for end and side 
shake, and wheel bridge for proper location. 

Figure 10. Adjust anchor pivot bridge for proper pallet 
depth in g. Use a wrench for this adjustment. 

HERMLE - KIENINGER - URGOS 
MOVEMENTS FROM 

SButtcrroort~ C£(ochs, ::Snc. 
• largest distributor of Hermie movements 

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

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

PHONENOICE ORDERS 1-800-258-5418 
TOLL FREE FAX 1-888-399-8463 

1715 Pearl view Ct. Muscatine, lA 52761 
E-mail: bci@muscanet.com 

Same day shipping, 2-year warranty 
Call for free price list 
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Figure II. Give the train a spin test in dial-up and 
dial-down, and other positions. 

Figure I2. Check the calendar, strike mechanism, or 
other features that may present a load to the time train. 

Test Run Length 
What test run is needed? Here is what I do. Let the 

8-day mainspring down about 9 turns. That is about 9 days 
in most old American clocks. Test for operation through 
an entire hour which also is to check out the calendar load­
ing (some calendars may require up to 4 hours). When all 
is well, check the rate at about 1/2 wind on the mainspring. 
It is very rare that I test run a movement outside the case. 
It is also rare that I need to go back into the movement. 

Conclusion 
I urge each worker to concentrate on Power Rob­

bers. In so doing you will greatly increase your productiv­
ity and surely agree "there is no demon in that clock." 

0 

AWl Material 
Search 

EDITOR'S NOTE: This column is designed to work in 

conjunction with the A WI Movement Bank. If you can 

supply any of the items listed here, please send details to 

the Material Search Network. Do not send the items to 
A WI. Members requesting these items will be advised of 

their availability and will contact you directly. 

1 Q3 LeCoultre calibre 438/1 center wheel# 10607 and 

cannon pinion #10608 

1Q4 Aurora calibre 15, 4%L, set bridge #445 

1Q5 Smith's English Clock LTD, 7J, calibre 519, 

balance complete and escape wheel 

1Q6 Angeles calibre 250 (2 register wrist 

chronograph) 30-minute register wheel 

1Q7 Waltham model1884 pocket watch chronograph, 

14s, return spring 

Modd 1314, 14 sin, opeu fa« 

1Q9 Zenith MAF balance wheel complete 

If you can supply any of these items, please contact: A WI 

Material Search Network, AWl Headquarters, 701 Enter­

prise Drive, Harrison, OH 45030; Phone: (513) 367-9800; 

Fax: (513) 367-1414. 0 
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WPWCA Holds Hermie Workshop 
On Sunday, October 25th, fifteen members of the 

Western Pennsylvania Watchmakers-Clockmakers Asso­
ciation (WPWCA) attended a workshop featuring a Hermie 
triple chime movement. This course was made possible 
through the generosity of A WI and the Hermie Clock Com­
pany. A WI presented twenty movements to WPWCA last 
June for training purposes. The program was developed 
and conducted by our members. Mark Baker was chief 
instructor, with individual help by Cliff Conn, Willie 
Adams and Neil Rassnick, all experienced clockmakers. 

This model is unusual in that the timekeeping 
mechanism is quartz, while the chime and strike is spring­
powered. After a lecture on the operation of the strike and 
chime mechanisms, the students disassembled the move­
ment completely; removed, cleaned and lubricated the 
mainsprings and replaced in the barrels. The clock was 
then reassembled and the chime and strike synchronized. 

L to R: Ritchie Mills, Willie Adams, Holly Rassnick, Neil Rassnick, 
Mark Baker, John Zavada, Jim Mongelli. Leo Langerholc, Joseph Jakim 
(rear), John Paige (front), Bob Bishop, Mario Bocchicchio, Cliff Conn, 
Eugene Eckstein, Dan Sorbo, Don Wessel. 

Considering the fact that some of the members 
had never worked on a clock before, it was a tribute to the 
skills of the instructors that all clocks were finished by the 
end of the day. All agreed that it was a day well spent. 

Future programs, such as re-bushing, are being 
considered, using the same movement. WPWCA is grate­
ful to A WI and Hermie for this opportunity. Willie Adams (left) and Mark Baker (right) giving individual instruction. 

~ 
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 

SSH 100 0.8MMTHICK 

ALMOST EVERY SIZE 
185 pes. $149.95 

SSH 101 1.0MMTHICK 
MOST POPULAR SIZES 

19.0MM&UP 
91 pes. $7 4.95 

MINERAL GLASS SALE 
SSH 102 1.5MMTHICK 

MOST POPULAR SIZES 
18.0-34.0MM 0.51NCREMENTS 
33 pes. $49.95 

SSH 103 2.0MMTHICK 
MOST POPULAR SIZES 

18.0-34.0MM 0.51NCREMENTS 
33 pes. $49.95 

One FREE Swiss 

Watch Battery Distributor 

SSH 104 2.5 & 3.0MM THICK 
MOST POPULAR SIZES 

COMBINATION 
43 pes. $94.95 

SSH 105 1.0MMTHICK 
MINERAL DOME 

MOST POPULAR SIZES 
100 pes. $149.95 

pocket knife with any 
mineral glass assortment 

YOUR SUPPLIER OF SPARE PARTS FOR ALL BRANDS OF 
MECHANICAL AND QUARTZ WATCHES, CLOCKS AND ALARMS 

NOT AFFILIATED WITH ROLEX USA IN ANY WAY 

Call Toll Free (800) 23-SMITH 
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Affiliate Chapter Report 

One of the oldest, active horological 
groups in the United States is the New York State 
Watchmakers Association. It was formed in 
193 8. Several noted horologists have been mem­
bers. Henry Fried was the 1946 president of this 
group. Henry Frystak is a life member. The state 
organization is made up of two guilds, the Al­
bany and Rochester chapters. There are 80 mem­
bers between the two guilds. The state associa­
tion has a yearly convention in September and a 
board meeting in late November. At each con­
vention they utilize Bench Courses, Speakers, 
VCR, Slide and Tape Programs supplied by 
AWL 

The following report and photos were 
submitted by Dale E. LaDue, CMW. 

The New York State Watchmaker's As­
sociation held their 60th annual convention Sep­
tember 25-27, 1998, in Syracuse, New York. 

We were honored to have David A. 
Christianson, CMW, CMEW, President of A WI, 
present his bench course on the Seiko Kinetic wrist­
watch. His expertise and ability to convey his depth 
of knowledge to us were greatly appreciated. 

David Christianson instructs Tracy Petrocy during 
the A WI Seiko Kinetic Bench Course. 

President Mark Mongillo opened the 
convention with Friday night's board meeting. 
Business was tended to, committees appointed, 
and concerns addressed. 

A full day of information was presented 
on Saturday. August Cornell started the program 
with his presentation on poor balance wheel mo­
tion, its causes and cures. It was an excellent 
discourse with visuals on understanding and ad­
justing the watch escapement. 

David Christianson followed with a very 
informative program on restoration, repair, and 
conservation of clocks. His slides and talk ex­
plained in detail his methods of clock repair and 
restoration. David conveyed to us our responsi­
bility to conserve antique clocks for future gen­
erations through proper repair techniques. 

Tracy Petrocy, CMEW, finished out 

A WI Seiko Kinetic Bench Course. Mark Mongillo and 
David Christianson. 

August Cornell speaking on poor balance wheel 
motion. 
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Saturday's programs with a "hands on" quartz watch re­
pair and tips seminar. Tracy handed out quartz watch move­
ments with different problems. He then worked us through 
the problems utilizing diagnostic procedures from his ex­
perience and the technical repair guide. 

The ladies program was presented by Carolyn 
Stella. Carolyn's program was on quilt making, piecing, 
and applique quilting in particular. She has displayed her 
work in many shows. 

Saturday evening was our banquet. The keynote 
speaker was A WI president David Christianson. David 
spoke to us about A WI and its focus for the future. Steams 

David Christianson presenting a program on clock restoration 
and repair. 

Tracy Petrocy presenting a quartz watch repair and tips seminar. 

Saturday evening banquet. 

Cummings was awarded a certificate for 50 years mem­
bership in New York State Watchmaker's Association. 

Sunday's program consisted of Dale E. LaDue, 
CMW, presenting and demonstrating techniques on 
repivoting. Dale's procedures included a quick drill-mak­
ing technique, hardening and annealing techniques culmi­
nating in the repivoting of a balance staff. 0 

David Christianson, A WI President, awarding Stearns Cummings 
his 50-year certificate. 

Amedeo Sylvester, Paul Wadsworth, and Louis Stella looking 
on as Dale LaDue demonstrates repivoting techniques. 
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Repeater, Petite and 
Grande Sonnerie Clocks 
Carriage Clocks, Part 39 

© 1999 (All rights reserved by the author) 

Introduction The Drocourt Hour Strike (Figure 39.1) 
In Part 38 we covered the description 

of components and the operation of the hour 
strike system in typical carriage clocks. In this 
part we will start by describing the differences 
in the Drocourt clock and then go into the half­
hour strike system. 

The Drocourt hour strike is similar to 
the typical we discussed in Part 28. There are 
two exceptions: one is the repeat control, which 
will be discussed later; the other is the flirt guide 
(27), which is located in a different position. It 

View B 

Vie v A 

4f View C 

2 

II Hour Snail/Starwheel 23 Gathering Pallet 39 Minute Wheel Cock 
12 Jumper 24 Gathering Face 40 Repeat Button 
13 Jumper Spring 25 Flirt Knockout Pin 41 Repeat Lever 
14 Cannon Pinion/Minute Pipe 26 Half-Hour Control Lever 42 Repeat Lever Pivot 
15 Starwheel Pin 27 Flirt Guide 43 Repeat Arm 
16 Flirt Vertical Arm 28 Rack Hook 44 Repeat Pin 
17 Horizontal Arm 29 Rack Hook Spring 45 Warning Pin 
18 Flirt Hinge Joint 34 Hour Rack 46 Strike Fan 
19 Flirt Step 35 Hour Rack Spring 47 Fan Slots 
20 Flirt Spring 36 Hour Rack Tail 48 Repeat Spring 
21 Horizontal Arm Spring 37 Hour Wheel 49 Front Plate 
22 Arm Lifter 38 Minute Wheel 56 Case Repeat Button 

Figure 39.1. Drocourt Hour/Half-Hour, Repeat Controls 

Horological Times January 1999 



also acts as a stop for the rack hook (28) when the rack 
(34) is fully gathered and the hook falls beneath the rack. 

As the components are practically the same as the 
typical described in Part 38, so is the operation of the 
system. 

Drocourt Half-Hour Strike Component Description 
and Operation (Figures 39.1 and 39.2) 

52 

HOUR MODE HALF - HOUR MODE 

Schematic not to seal~, or position 

14 Cannon Pinion 
26 Half-Hour Control Lever 
28 RackHook 
34 HourRack 

Figure 39.2. Half-Hour Controls 

38 Minute Wheel 
50 Half-Hour Rack Stop Pin 
51 Half-Hour Lift Pin 
52 Control Lever Pivot 

The half-hour strike is initiated by a lift pin (51) 
on the underside of the minute wheel, which rotates coun­
terclockwise (CCW). As the time approaches the halfhour 
this lift pin contacts the horizontal arm of the control lever 
(26). As it continues, the pin rotates the control lever clock­
wise (CW) compressing the half-hour lever spring (not 
shown). The vertical arm of the lever (26) ends up just 
under the hour rack (34) in line with the stop pin (50 half­
hour mode schematic). Just about that time, the rack is 
released upon the half hour. The pin (50) drops onto the 
vertical arm of the control lever. This action limits the 
drop of the hour rack to allow only one stroke. 

As the clock continues to run, the pin (51) under 
the minute wheel releases the control lever. The compressed 
spring (not shown) rotates the control lever CCW. A stop 

pin (not shown) limits its rotation. In this position the ver­
tical arm is clear of the hour rack (hour mode schematic). 
On the hour, the rack is clear to fall until it is stopped by 
the rack tail (36) landing on a step of the hour snail (21 ). 

Another Half-Hour Strike Control System - Compo­
nent Description and Operation (Figure 39.3) 

50 

HALF- HOUR MODE 

52 

HALF~HOUR MODE 

14 Cannon Pinion 
26 Half-Hour Control Lever 
28 RackHook 
34 HourRack 
38 Minute Wheel 

14 

HOUR MODE 

HOUR MODE 

50 Half-Hour Rack Stop Pin 
51 Half-Hour Lift Pin 
52 Control Lever Pivot 
53 Control Lever Spring 
54 Control Lever Stop Pin 

Figure 39.3. Another Half-Hour Control 

As in the Drocourt system just described, the pin­
ion revolving CW drives the minute wheel CCW. The pres­
sure of the spring (53) against the stop pin (54) holds the 
control lever (26). In this position the rack stop pin (50), 
which is on the control lever, is directly under the hour 
rack (34). The control lever at this end is beneath the hour 
rack, which is riding on the pin (50 half-hour mode 
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4 

55 

PLAN VIEW 

Schematic not to scale 

or position 

Figure 39.4. Repeat Control Schematic 

FRONT VIEW 

schematic). This sets the hour rack for one strike on the 
half hour. 

After the half-hour strike, as the clock continues 
to run, the half-hour lift pin (51) on the minute wheel con­
tacts the control lever (hour mode schematic). As the rota­
tion continues, the pin shifts the control lever CCW com­
pressing the spring (53). At the maximum shift, the stop 
pin (50) is clear of the hour rack. When the hour rack drops 
on the hour, it rides over the control lever until it is stopped 
by the tail landing on a step of the hour snail. 

Repeat Control System - Description and Operation 
(Figure 39.4) 

When pressing the repeat button (56) to initiate 
the repeat, several actions take place sequentially. The case 

t1-5e 

28 Rack Hook 
34 HourRack 
40 Repeat Button 
41 Repeat Lever 

/ 
--40 

42 Repeat Lever Pivot 
43 Repeat Arm 
44 Repeat Pin 
45 Warning Pin 
46 Strike Fan 
47 Fan Slots 
48 Repeat Spring 
49 Front Plate 
55 Fan Arbor 
56 Case Repeat Button 

repeat button contacts and pushes down on the movement 
repeat button ( 40). This latter button is part of the repeat 
lever ( 41 ). This repeat lever is pivoted approximately at 
its center on the repeat lever pivot ( 42), rotating the lever 
CW. This movement raises the warning pin (45) within a 
slot in the front plate (49). The repeat arm (43) is also 
attached to the repeat lever at the point of the pivot. There­
fore the repeat arm also travels CW. A pin, which I call 
the repeat pin ( 44 ), is on the underside of the lower end of 
the repeat arm. In the arm's travel CW, the pin contacts 
the rack hook (28) and lifts it out from under the hour rack 
(34) allowing the rack to drop. The rack tail drops onto the 
hour snail stopping on the last hour. This action also re­
leases the gathering pallet and the strike train starts to run. 

However, as mentioned above, the warning pin 
was lifted when the repeat lever was rotated. This lifting 
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of the warning pin took it out of the slot ( 4 7) in the fan and 
placed it in the path of the fan proper. The train is now 
stopped in warning. It is held there as long as the case 
repeat button is depressed. 

When the button is released the spring rotates the 
lever CCW. The warning pin therefore drops back into 
position, in line with the slots. The fan is now able to ro­
tate with the warning pin in the slots clear of the fan. The 
strike train strikes the last hour. If the time train were within 
one to two minutes of the hour, the hour snail would have 
already shifted to the next hour. In some cases the strike 
train would already be in normal warning. You would not 
get a repeat. In other clocks there is no warning in strike. 
The repeat would be the coming hour. 

This completes Part 39. In Part 40 we will discuss 
the alarm system and controls. 

0 

Microstamp 
Custom Steel Stamps 

For Watches, Clocks and Collectables! 
Personalize your work with a custom 

stamp by Microstamp Corporation 
Loaos & Trademarks 

send Us your design for a quotel 

(Trace Mark®stamp shown,.25mm characters!) 
Free Brochure Available! 

Tel.(626)793-9489 (800)243-3543 Fax.(626)793-9491 
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404 WEST 7TH STREET #408 WATCH MATERIAL SUPPLIES & TOOLS (213) 892-8033 
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EUROPEAN SAPPHIRE CRY'STALS TO FIT ROLEX 
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Dead Beat Escapement Pallet Face Regrinding 
By Robert D. Mclaughlin, BSME, MSME 

© 1999 (All rights reserved by the author) 

I think the way to start this article is to reflect on 
the numerous times that a clock has come into our shop 
where the pallet faces of the dead beat escapement exhibit 
deep wear grooves, or have been repaired by an individual 
who has left the faces rounded. The clock usually will not 
run in either case. What will be presented here is a method 
to correct this problem and the methodology to re-define 
the angles of the entrance and exit pallet faces. The article 
will also cover how to make and use some relatively simple 
tooling. The assumption has been made that most of my 
colleagues have a drill press and a small lathe and this 
article has been structured to the use of these tools. 

In developing this method, two previously writ­
ten articles, one very practical and the other quite math­
ematical will be referred to, but there is excellent correla­
tion between the two. 1

• 
2 

I would suggest that those who are interested ob­
tain a copy of Reference 1, as that is the starting point. 

Below are some definitions that will help. 
PALLET ARM LENGTH (PAL) - The distance 

from the center of rotation of the anchor to the centerline 
going through the pallets. 

REFERENCE CIRCLE or Impulse Circle- The 
circle that is used to defme the pallet face angles and can 
be determined from physical measurement of the verge 
assembly. 

The length of the pallet arm is obtained from the 
unit called the Anchor Assembly, or Verge Assembly. This 
is done by direct measurement with a dial caliper. In other 
words, if we measure the diameter of the verge shaft, the 
thickness of the pallets, and the overall distance from the 
outside of the verge shaft to the outside of the pallets, the 

Reference I : "Restoring the Lift Angles of A Dead Beat Escape­
ment," by Jerome M. Faier, CMC, Horological Times, August 1997, 
pages 24 & 25. 

Reference 2: "Studies in the Dead Beat Escapement," A research 
project by Derwent Mercer, published in the Watch and Clock Jour­
nal. (I apologize for the lack of further information, as my copy 
does not show any publication dates). I do know that this article was 
funded by the Royal Society of London. 

Reference 
Circle 

\.-
/ 

-----+-{ - +-----4.&--t 

Pallet Arm 
Length 

This Tangent Defines the 
Entrance Pallet Angle 

Figure 1. 

Pivot Center 

~This 
Tangent 
Defines the 
Exit Pallet 
Angle 

arm length can then be calculated. See calculation below. 

Pallet Arm Length= (Overall Length) - (Verge Shaft Dia./ 
2) - (Pallet Thickness/2) 

PAL = ( _ _ .) - (. _ ___,/2)-(. _ ____, 2) 

The pallet arm length and some data extracted from 
Reference 1 will now be used to determine the Reference 
Circle. 

The following data has been taken from Refer­
ence 1. This data is to be used as a given. 

1 degree of lift is equal to Y4 of the pallet arm length. 
1 ~ degrees of lift is equal to 3/8 of the pallet arm length. 
2 degrees of lift is equal to ~ of the pallet arm length. 
Most standard pendulums use 2 degrees oflift. Heavy pen­
dulums (over 2 pounds) usually use 1 ~ degrees of lift. 
Vienna Regulators typically use 1 ~ to 1% degrees of lift. 

From the measurement of the pallet arm length 
and the corresponding selection of the lift, the reference 
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circle or impulse circle can now be determined. 

Reference Circle diameter = Pallet Arm Length X (lift 
factor; llf4, 3/8, Yz) 

RC or IC diameter= ('--_ ___ _,)X ('-_ __ __,) 

With the diameter known, draw the reference or 
impulse circle on a heavy piece of card stock. Then add a 
line tangent to this circle. We can now determine if the 
unit is a classic deadbeat. The pivot anchor shaft is now 
inserted into the center hole of the circle, which has been 
punched through the card stock. The pallet face angles are 
now compared to the tangent line. If the assembly is a 
classic deadbeat, both the pallet faces should match the 
tangent line at the exact same spot. 

Refer to Figure 1. We have shown the tangents 
that are drawn through the entrance and exit pallet faces, 
which define the angles of these faces. The next step will 
be to fabricate a piece of hardware that will be used for 
grinding these angles. Figures 2 and 3 show the parts that 
make up the grinding disk assembly. The dimensions were 
selected to allow for its use in any lathe that is 8 mm or 
larger. 

Material 
Aluminum 
Brass 
Steel 

- About 3.0" Diameter 

f-f\ 

1\ 

-1--- -t:~,-
r-~,~~~r~~~==~-~3 

:'\,1 . '"---- Collar 
1/4(.250)0 Steel 
Shaft about 4.0 \ ...._ . 
Inches Long ........__D1sk 

~ 

About 1.0" Dia. 
"""ace A~ L """'" B 

r--

About 1/2(.500) Dia. Turn to Fit Hole in Disk 

~wM~-
~-- -T1 -~Drill (3) .1495 D;o. (J25 Drill) 

- I Holes, Equally Spaced on 
1/4 (.250) Drill .375 Dia. Bolt Circle 
Collar 

Figure 2. 

NOTE: If you do not have a lathe that has collets 
large enough to accept a 1/4 inch diameter shaft, the shaft 
can be center drilled on each end and the machining can 
be accomplished between centers. Drill the collar to fit the 
diameter of the shaft and attach it to the center of the shaft 
with Loctite® Studlock. Next, drill the hole in the disk so 
that the hub on the collar can be machined to fit the disk. 
After the Loctite® Studlock has cured, machine the hub 

Grinding Disk: Material: Aluminum 
Scale: None 

~ h- 3/16 (.188) 
Drill1/2" (.500) 
to Fit on Collar 

Drill (.138) #36. Drill3 Holes, 
Equally Spaced on .375 Dia. Bolt 
Circle. Tap Thru with 6-32 Tap. 

Figure 3. 

to fit the disk, and attach the disk to the hub. The next step 
will be to set up the assembly in the lathe and machine 
both faces so that they are parallel. Once this is completed, 
the disk is finished as follows: 
1. Apply double masking tape to one side; 
2. Use a piece of 400- or 600-grit masking tape, cut out a 
center hole to fit over the shaft, and apply over the mask­
ing tape. 
3. Trim the outside to match the disk diameter. 
4. Repeat this process for the other side. Now the disk is 
completed. 

Since a picture can be worth a thousand words, a 
picture of how the disk is used to grind the pallet faces 
would be helpful. Refer to Figure 4. This drawing shows 
the relationship between the grinding disk-shaft assem­
bly, the verge or anchor assembly, and an item called the 
anchor platform. The platform has to be attached to the 
cross-slide of the lathe and it must be set up so that it is 
perpendicular to the grinding face of the disk. When in 
use, the grinding disk-shaft assembly is rotated at a rea­
sonable speed by the lathe. The verge assembly is held so 
that the pallet face is maintained against the grinding disk 
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face with moderate pressure, and the cross-slide is moved 
in and out by use of the handle on the cross-slide 
assembly. 

PLEASE NOTE. On many verge assemblies the 
crutch may not be removable, so the pallet faces will be 
seen as if you are looking at them from the rear of the 
clockworks. 

The next two Figures 5 and 6 will show the verge 
and pallet face positions with the crutch up, and will de­
fine how the anchor platform is fabricated and set up. The 

Grinding Disk-Shaft Assembly 

Radius 

Cross Slide~ 
Movement in 

This Direction 
Required to Cross Slide Locked 
Grind Pallet in This Position 

Faces 

Figure 4. 

Lathe Tail Stock 

Lathe Center 

Pivot Center 

Anchor Platform 
Attached to Lathe 
Cross Slide 
Assembly 

anchor platform is the easiest of all the parts to fabricate 
and it requires only one set of three holes, for each of the 
entrance and exit pallets. Referring to Figure 5 the spac­
ing between the alignment pin centerline (APC) and the 
pivot center for the entrance pallet is equal to APC = (Im­
pulse Circle Radius)+ (Diameter of Alignment Pin/2). 

And the spacing for the exit pallet, see Figure 6, 
APC = (Impulse Circle Radius) -(Diameter of Alignment 
Pin/2). 

Fabrication of the anchor plate is easily done if 
one has a drill press with an X & Y stage. If not, the align­
ment pinholes can be drilled by clamping a guide to the 
table and drilling these holes at the same time. The pivot 
center can be located and drilled by using spacers, having 
the correct thickness and banked against the alignment pins. 
In practice, the pivot center should be drilled a few thou­
sandths undersize and then opened with a cutting broach 

Note: 
Verge Assembly Shown With 
Crutch on Upper End 
of Anchor Shaft 
Verge Assembly 

Pivot 
Center 

Reference Circle Radius 

Figure 5. 

Grinding Disk 
Shaft Assembly 

Pivot Center 

Grinding Disk-
. Shaft Assembly 

Removable 
Alignment 
Pins. Min. 2 
Required on 
Same Center 
Line 

Spacing Between 
Alignment Pin 
Centers and Pivot 
Center is Equal to 
Reference Circle 
Radius Plus 1/2 
the Diameter of 
the Alignment Pin. 

Exit Pallet 

Alignment Pins; 
Min. 2 Required on 
Same Center Line 

Reference Circle Radius . ~ L Pivot Center to Reference C1rcle AI' t p· . . 1gnmen m 
RadiUS Mmus 1/2 C t Wh' h 

Diameter of I en er IC 
AI' t p· Sets Reference 

1gnmen 1n Circle 

Figure 6. 
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to allow just enough clearance for rotation. 
Now that the parts are all fabricated, the setup 

should be addressed. The two most important consider­
ations are: 

1. The platform must be 90 degrees to the grind­
ing face, to insure that the pallet faces will not be ground 
at an angle. 

2. The removable alignment pins that define the 
tangent to the reference circle must have their tangent 
points in line with the grinding disk face. 

Item 1 can be accomplished by using a machinist 
square and shims at the tool post. Item 2 can be accom­
plished by clamping a piece of ground stock against the 
grinding face and at the same time adjusting the anchor 
platform so that the alignment pins are in contact with the 
ground stock. This is how one sets the tangent to the refer­
ence circle. 

Before proceeding to grind the pallet faces be sure 
to measure the stick-out of each of the pallet faces with 
reference to their corresponding arm. These dimensions 
are necessary so that after grinding, both the entrance and 
exit pallets can be reset to their original dimensions. If the 
verge has adjustable pallets this is relatively easy to do, 
but if the pallets are fixed it may be necessary to add ma­
terial to the faces and then regrind. To add material I have 
found that hard soldering a portion of a single-edge razor 

blade will work nicely. 
The following is a Process Sheet to keep us trouble free. 

Measure Stick-out of Pallets 
Entrance Pallet: ( ) 
Exit Pallet: ( ) 

Diameter of Alignment Pins: ('-----") 

Diameter/2: ( ) 
Pallet Arm Length: ( ) 
Lift Factor: ( ) 

Reference Circle; (PAL X LF): '---------' 

Alignment Pin/Pivot Center Spacing; 
Entrance Pallet: 

(Ref. Circle Radius+ Align Pin Dia./2) ( ) 
Exit Pallet: 

(Ref Circle Radius - Align Pin Dia./2) ( ) 

This article was written to help the many individu­
als who have struggled with the dead beat escapement. 
My method of going to the basics in it was so that more of 
my colleagues would have an opportunity to use it. I sin­
cerely hope I have generated a paper that will be of use to 
many of you. 

0 
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Oro Logics II: The Aurum 
Perspectives 

The Euro-American Ring Size Tables 
that follow, although formatted like the previ­
ously published U.S. Standard Tables, are dif­
ferent in some respects. 

As mentioned before, the U.S. Standard 
is abased on equidistances of .032" between 
sizes. Equidistances in the E.A. Standard are 
abased on .80 mm between sizes. 

The U.S. Standard calculations begin in 
the column noted as Inside Diameter in Inch 
Fractions in the previously published tables in 
this column series. All calculations in the U.S. 
Standard tables are based on this inch fraction 
column. 

In the E.A. tables all calculations begin 
in the column marked Inner Diameter in mm. 
In this column the .80 mm equidistance becomes 
evident. 

Equidistancing remains constant 
throughout the entire E.A. tables in the metric 
Inner Diameter and circumference columns; 
however, the inch fraction Diameter column in­
dicates the lack of equal distances between 
whole sizes. 

The U.S. tables are reversed in that 
equal distancing is found in the inch fraction 
Diameter column and not in the metric. 

Apparently what seems to surface is that 
a legitimate sizing scale must be abased on di­
ameters as the basis of all calculations and that 

there must be equal distancing between whole 
sizes. Both the E.A. and the U.S. Standard tables 
that are presented within this series of writings 
fit those two primary considerations. 

One other consideration should be given 
to the ring blank length portion of these tables. 
Ring blank tables are frequently published de­
tached from the primary ring size tables. Often 
times a ring blank table is published and else­
where within the publication a ring size table is 
published. Too frequently these two tables have 
no direct relationship to each other. 

In the E.A. and the U.S. Standard tables 
published within these writings both ring size 
tables and ring blank length tables are attached 
together to make one long continuous table by 
which all measurements and calculations are 
accountable in their direct relationships. 

Finally, while these tables are exhaus­
tive to the practical end, they are not completely 
exhaustive. This would require that the inch frac­
tion equivalents to all metric information should 
also be calculated fully and completely. This 
would require about three thousand or more cal­
culations or better to do for both tables. This 
work is still ongoing and may be published in 
another form with complete inch fraction equiva­
lents for the entire table as a matter of academic 
interest. However, as Oro Logics II readers, you 
have the best of this information. 0 

FORMING NEW 
AWl AFFILIATE CHAPTERS 

AWl members can greatly benefit from belonging to a local Affiliate Chapter or Guild. 
If you are interested in establishing a group in your area contact 

AWl HEADQUARTERS (513) 367-9800 
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Ring Size Tables of the Euro-American Standard 
Ring Begin Calculation Add .5 mm if wider than 4 mm. 
Size x.03937 +.80 x3.14159 +1.57 +1.88 +2.51 +3.14 +4.08 +5.03 +6.60 

.40 
1.20 
2.00 
2.80 
3.60 
4.40 
5.20 
6.00 
6.80 
7.60 
8.40 
9.20 

000 .394 10.00 31.41 32.98 33.29 33.92 34.55 35.49 36.44 38.01 
00 .425 10.80 33.93 35.50 35.81 36.44 37.07 38.01 38.96 40.53 
0 .457 11.60 36.44 38.0l 38.32 38.95 39.58 40.52 41.4~ 43.04 
1/8 .461 11.70 36.76 38.33 38.64 39.2, 39.90 40.84 41.79 43.36 
114 .464 11.80 37.07 38.64 38.95 39.58 40.21 41.15 42.10 43.67 
3/8 .468 11.90 37.38 38.95 39.26 39.89 40.52 41.46 42.41 43.98 
1/2 .472 12.00 37.70 39.27 39.58 40.21 40.84 41.78 42.73 44.30 
5/8 .476 12.10 38.01 39.58 39.89 40.5L 41.15 42.09 43.04 44.61 
3/4 .480 12.20 38.33 39.90 40.21 40.84 41.47 42.41 43.36 44.93 
7/8 .484 12.30 38.64 40.21 40.52 41.15 41.78 42.72 43.67 45.24 
1 .488 12.40 38.95 40.52 40.83 41.46 42.09 43.03 43.98 45.55 
1-118 .492 12.50 39.27 40.84 41.15 41.78 42.41 43.35 44.30 45.87 
1-1/4 .496 12.60 39.58 41.15 41.46 42.09 42.72 43.66 44.61 46.18 
1-3/8 .500 12.70 39.90 41.47 41.78 42.41 43.04 43.98 44.93 46.50 
1-1/2 .504 12.80 40.21 41.78 42.09 42.72 43.35 44.29 45.24 46.81 
1-5/8 .508 12.90 40.53 42.10 42.41 43.04 43.67 44.61 45.56 47.13 
1-3/4 .512 13.00 40.84 42.41 42.72 43.35 43.98 44.92 45.87 47.44 
1-7/8 .516 13.10 41.15 42.72 43.03 43.6~ 44.29 45.23 46.18 47.75 
2 .520 13.20 41.47 43.04 43.35 43.98 44.61 45.55 46.50 48.07 
2-118 .524 13.30 41.78 43.35 43.66 44.29 44.92 45.86 46.81 48.38 
2-1/4 .527 13.40 42.10 43.67 43.98 44.61 45.24 46.18 47.13 48.70 
2-3/8 .531 13.50 42.41 43.98 44.29 44.92 45.55 46.49 47.44 49.01 
2-112 .535 13.60 42.72 44.29 44.60 45 .23 45.86 46.80 47.75 49.32 
2-5/8 .539 13.70 43.04 44.61 44.92 45.55 46.18 47.12 48.07 49.64 
2-3/4 .543 13.80 43.35 44.92 45.23 45.86 46.49 47.43 48.38 49.95 
2-7/8 .547 13.90 43.67 45.24 45.55 46.18 46.81 47.75 48.70 50.27 
3 .551 14.00 43.98 45.55 45.86 46.49 47.12 48.06 49.01 50.58 
3-118 .555 14.10 44.30 45.87 46.18 46.81 47.44 48.38 49.33 50.90 
3-1/4 .559 14.20 44.61 46.18 46.49 47.1L 47.75 48.69 49.64 51.21 
3-3/8 .563 14.30 44.92 46.49 46.80 47.43 48.06 49.00 49.95 51.52 
3-112 .567 14.40 45.24 46.81 47.12 47.75 48.38 49.32 50.2'1 51.84 
3-5/8 .571 14.50 45.55 47.12 47.43 48.06 48.69 49.63 50.58 52.15 
3-3/4 .575 14.60 45.87 47.44 47.75 48.38 49.01 49.95 50.9_Q 52.47 
3-7/8 .579 14.70 46.18 47.75 48.06 48.69 49.32 50.26 51.21 52.78 

Inner Inner Inner 24 22 20 18 16 14 12 
Diameter Diameter Circumference 0.5 mm 0.6 mm 0.8 mm 1mm 13 mm 1.6 mm 2.1 mm 
in Inch inmm inmm Gauges 
Fraction Ring Blank Lengths 
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Ring Size Tables of the Euro-American Standard 
Ring Begin Calculation Add .5 mm if wider than 4 mm. 
Size x.03937 +.80 ><3.14159 +1.57 +1.88 +2.51 +3.14 +4.08 +5.03 +6.60 

4 .583 14.80 46.49 48.06 48.37 49.00 49.63 50.57 51.52 53.09 
4-1/8 .587 14.90 46.81 48.38 48.69 49.32 49.95 50.89 51.84 53.41 
4-114 .590 15.00 47.12 48.69 49.00 49.63 50.26 51.20 52.15 53.72 
4-3/8 .594 15.10 47.44 49.01 49.32 49.95 50.58 51.52 52.47 54.04 
4-1/2 .598 15.20 47.75 49.32 49.63 50.26 50.89 51.83 52.78 54.35 
4-5/8 .602 15.30 48.07 49.64 49.95 50.58 51.21 52.15 53.10 54.67 
4-3/4 .606 15.40 48.38 49.95 50.26 50.89 51.52 52.46 53.41 54.98 
4-7/8 .610 15.50 48.69 50.26 50.57 51.20 51.83 52.77 53.72 55.29 
5 .614 15.60 49.01 50.58 50.89 51.52 52.15 53.09 54.04 55.61 
5-1/8 .618 15.70 49.32 50.89 51.20 51.83 52.46 53.40 54.35 55.92 
5-1/4 .622 15.80 49.64 51.21 51.52 52.15 52.78 53.72 54.67 56.24 
5-3/8 .626 15.90 49.95 51.52 51.83 52.46 53.09 54.03 54.98 56.55 
5-1/2 .630 16.00 50.26 51.83 52.14 52.77 53.40 54.34 55.29 56.86 
5-5/8 .634 16.10 50.58 52.15 52.46 53.09 53.72 54.66 55.61 57.18 
5-3/4 .638 16.20 50.89 52.46 52.77 53.40 54.03 54.97 55.92 57.49 
5-7/8 .642 16.30 51.21 52.78 53.09 53.72 54.35 55.29 56.24 57.81 
6 .646 16.40 51.52 53.09 53.40 54.03 54.66 55.60 56.55 58.12 
6-1/8 .650 16.50 51.84 53.41 53.72 54.35 54.98 55.92 56.87 58.44 
6-1/4 .654 16.60 52.15 53.72 54.03 54.66 55.29 56.23 57.18 58.75 
6-3/8 .657 16.70 52.46 54.03 54.34 54.97 55.60 56.54 57.49 59.06 
6-112 .661 16.80 52.78 54.35 54.66 55.29 55.92 56.86 57.81 59.38 
6-5/8 .665 16.90 53.09 54.66 54.97 55.60 56.23 57.17 58.12 59.69 
6-3/4 .669 17.00 53.41 54.98 55.29 55.92 56.55 57.49 58.44 60.01 
6-7/8 .673 17.10 53.72 55.29 55.60 56.23 56.86 57.80 58.75 60.32 
7 .677 17.20 54.03 55.60 55.91 56.54 57.17 58.11 59.06 60.63 
7-118 .681 17.30 54.35 55.92 56.23 56.86 57.49 58.43 59.38 60.95 
7-1/4 .685 17.40 54.66 56.23 5Ji.54 57.17 57.80 58.74 59.69 61.26 
7-3/8 .689 17.50 54.98 56.55 56.86 57.49 58.12 59.06 60.01 61.58 
7-112 .693 17.60 55.29 56.86 57.17 57.80 58.43 59.37 60.32 61.89 
7-5/8 .697 17.70 55.61 57.18 57.49 58.12 58.75 59.69 60.64 62.21 
7-3/4 .701 17.80 55.92 57.49 57.80 58.43 59.06 60.00 60.95 62.52 
7-7/8 .705 17.90 56.23 57.80 58.11 58.74 59.37 60.31 61.26 62.83 
8 .709 18.00 56.55 58.12 58.43 59.06 59.69 60.63 61.58 63.15 
8-1/8 .712 18.10 56.86 58.43 58.74 59.37 60.00 60.94 61.89 63.46 
8-114 .716 18.20 57.18 58.75 59.06 59.69 60.32 61.26 62.21 63.78 
8-3/8 .720 18.30 57.49 59.06 59.37 60.00 60.63 61.57 62.52 64.09 
8-112 .724 18.40 57.80 59.37 59.68 60.31 60.94 61.88 62.83 64.40 
8-5/8 .728 18.50 58.12 59.69 60.00 60.63 61.26 62.20 63.15 64.72 
8-3/4 .732 18.60 58.43 60.00 60.31 60.94 61.57 62.51 63.46 65.03 
8-7/8 .736 18.70 58.75 60.32 60.63 61.26 61.89 62.83 63.78 65.35 

,9 .740 18.80 59.06 60.63 60.94 61.57 62.20 63 .14 64.09 65.66 
9- l/8 .744 18.90 59.38 60.95 61.26 61.89 62.52 63.46 64.41 65.98 
9-114 .748 19.00 59.69 61.26 61.57 62.20 62.83 63 .77 64.72 66.29 
9-3/8 .752 19.10 60.00 61.57 61.88 62.51 63.14 64.08 65.03 66.60 
9-112 .756 1920 60.32 61.89 62.20 62.83 63.46 64.40 65.35 66.92 
9-5/8 .760 19.30 60.63 62.20 62.51 63.14 63.77 64.71 65.66 67.23 

Inner Inner Inner 24 22 20 18 16 14 12 
Diameter Diameter Circumference 0.5 mm 0.6 mm 0.8 mm 1mm 1.3 mm 1.6 mm 2.1 mm 
in Inch inmm inmm Gauges 
Fraction 

Ring Blank Lengths 
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Ring Size Tables of the Euro-American Standard 
Ring Begin Calculation Add .5 mm if wider than 4 mm. 
Size x.03937 +.80 ><3.14159 +1.57 +1.88 +2.51 +3.14 +4.08 +5.03 +6.60 

9-3/4 .764 19.40 60.95 62.52 62.83 63.46 64.09 65.03 65.98 6_7_.55 
9-7/8 .768 19.50 61.26 62.83 63.14 63.77 64.40 65.34 66.29 67.86 
10 .772 19.60 61.57 I 63 .14 63.45 64.08 64.71 65.65 66.60 68.17 
10-1/8 .775 19.70 61.89 63.46 63.77 64.40 65.03 65.97 66.92 68.49 
10-114 .779 19.80 62.20 63.77 64.08 64.71 65.34 66.28 67.23 68.80 
1 0-3/R .7R3 19.90 62.52 64.09 64.40 65.01 65.66 66.60 67.SS ()9 1 ?. 
10-112 .787 20.00 62.83 64.40 64.71 6534 65.97 66.91 67.&6 69.43 
10-5/8 .791 20.10 63.15 64.72 65 .03 65.66 66.29 67.23 68.18 69.75 
10-3/4 .795 20.20 63.46 65.03 65.34 65.97 66.60 67.54 68.49 70.06 
10-7/8 .799 20.30 63.77 65.34 65.65 66.28 66.91 67.85 68.80 70.37 
11 .803 20.40 64.09 65.66 65.97 66.60 67.23 68.17 69.12 _10.69 
11-1/8 .807 20.50 64.40 65.97 66.28 66.91 67.54 68.48 69.43 71.00 
11-114 .811 20.60 64.72 66.29 66.60 67.23 67.86 68.80 69.75 71.32 
11-3/8 .815 20.70 65.03 66.60 66.91 67.54 68.17 69.11 70.06 71.63 
11-112 .819 20.80 65.34 66.91 67.22 67.85 68.48 69.42 70.37 71.94 
11-5/8 .823 20.90 65.66 67.23 67.54 68.17 68.80 69.74 70.69 72.26 
11-3/4 .827 21.00 65 .97 67.54 67.85 68.48 69.11 70.05 71.00 72.57 
11-7/8 .831 21.10 66.29 67.86 68.17 68.80 69.43 70.37 71.32 72.89 
12 .835 21.20 66.60 68.17 68.48 69.11 69.74 70.68 71.63 73.20 
12-118 .838 21.30 66.91 68.48 68.79 69.42 70.05 70.99 71.94 73.51 
12-1 /4 .842 21.40 67.23 68.80 69.11 69.74 70.37 71.31 72.26 73.83 
12-3/8 .846 21.50 67.54 69.11 69.42 70.05 70.68 71.62 72.57 74.14 
12-112 .850 21.60 67.86 69.43 69.74 70.37 71.00 71.94 72.89 74.46 
12-5/8 .854 21.70 68.17 69.74 70.05 70.68 71.31 72.25 73.20 74.77 
12-3/4 .858 21.80 68.49 70.06 70.37 71.00 71.63 72.57 73.52 75.09 
12-7/8 .862 21.90 68 .80 70.37 70.68 71.31 71.94 72.88 73.83 75.40 

_1.3 St'ln ?? 00 ()9 11 70 ns 70 99 71 n? 7? ?.5 711Q 74 14 7S 71 
_1.3-1/8 S70 ?.? 1 0 6941 71 .00 71 31 71.94 7257 71 .S1 744{) 7601 

13-1/4 S74 22.20 69.74 71.31 71.62 72.25 72.88 73.82 74.77 76.34 

13-3/8 .878 22.30 70.06 71.63 71.94 72.57 73 20 74.14 75.09 76.6fJ_ 
1.1-1/2 SS? ?? 40 7017 71 94 722S 7?. 88 7'l51 74.4S 7S40 7() Q7 

13-5/8 .886_ ??. SO 7068 72 )5 72.56 73.19 73.82 74.76 75.71 77 28 

13-3/4 .890 22.60. 70.99 72.56 72.87 73.50 74.13 75.07 76.02 77.59 

13-7/8 .894 22.70 71.31 72.88 73.19 73 .82 74.45 75.39 76.34 77.91 
14 .898 22.80 71.63 73.20 73.51 74.14 74.77 75.71 76.66 78.23 
14-118 .901 22.90 71.94 73.51 73.82 74.45 75.08 76.02 76.97 78.54 
14-1/4 .905 23.00 72.26 73 .83 7414 74.77 75.40 76.34 77.29 78.86 

14-3/8 .909 23 10 72.57 74.14 74.45 75.08 75.71 76.65 77.60 79.17 

14- 112 .913 23.20 72.88 74.45 74.76 75.39 76.02 76.96 77.91 79.48 

14-5/8 .917 23 .30 73.20 74.77 75.08 75.71 76.34 77.28 78.23 79.80 
1J._1/4 Q?1 ?140 71 'i1 75.08 75 1Q 7(\ ()? 7t'l t'\5 77 5Q 7R S4 so 11 

14-7/S Q?'i ?3 so 73.!B 75.40 7S 71 76.34 7t'l Q7 77 Q1 78 Sf\ so 43 

1 'i 929 23 .60 74.14 75.71 7() 0? 7t'l t'l'i 77 ?.R 787? ~ so 74 

1 5_-_.118 .933 23.70 74.45 76.02 7n33 76.96 7759 78.53 1 79.48 81 05 

15-1/4 .937 23.80 74.77 76.34 76.65 77.28 7J.9J _78.85 79.80 _ _ 8_1 .37 

15-3/8 .941 23.90 75.08 76.65 76.96 77.59 78.22 79.16 80.11 81.68 

Inner Inner Inner 24 22 20 18 16 14 12 
Diameter Diameter Circumference 0.5 mm 0.6 mm 0.8 mm 1mm 1.3 mm 1.6 mm 2.1 mm 
in Inch inmm inmm Gauges 
Fraction Ring Blank Lengths 
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Ring Size Tables of the Euro-American Standard 
Ring Begin Calculation Add .5 mm if wider than 4 mm. 
Size x.03937 +.80 x3.14159 +1.57 +1.88 +2.51 +3.14 +4.08 +5.03 +6.60 

15-1/2 .945 24.00 75.40 76.97 77.28 77.91 78.54 79.48 80.43 82.00 
15-5/8 .949 24.10 75.71 77.28 77.59 78.22 78.85 79.79 80.74 82.31 
15-3/4 .953 24.20 76.03 77.60 77.91 78.54 79.17 80.11 81.06 82.63 
15-7/8 .957 24.30 76.34 77.91 78.22 78.85 79.48 80.42 81.37 82.94 
16 .961 24.40 76.65 78.22 78.53 79.16 79.79 80.73 81.68 83.25 
16-118 .964 24.50 76.97 78.54 78.85 79.48 80.11 81.05 82.0C 83.57 
16-114 .968 24.60 77.28 78.85 79.16 79.79 80.42 81.36 82.31 83.88 
16-3/8 .972 24.70 77.60 79.17 79.48 80.11 80.74 81.68 82.63 84.20 
16-112 .976 24.80 77.91 79.48 79.79 80.42 81.05 81.99 82.94 84.51 
16-5/8 .980 24.90 78.22 79.79 80.10 80.73 81.36 82.30 83.2<; 84.82 
16-3/4 .984 25.00 78.54 80.11 80.42 81.05 81.68 82.62 83.57 85.14 
16-7/8 .988 25.10 78.85 80.42 80.73 81.36 81.99 82.93 83.88 85.45 
17 .992 25.20 79.17 80.74 81.05 81.68 82.31 83.25 84.20 85.77 
17-118 .996 25.30 79.48 81.05 81.36 81.99 82.62 83.56 84.51 86.08 
17-1/4 .999 25.40 79.80 81.37 81.68 82.31 82.94 83.88 84.83 86.40 
17-3/8 1.004 25.50 80.11 81.68 81.99 82.62 83.25 84.19 85.14 86.71 
17-112 1.008 25.60 80.42 81.99 82.30 82.93 83.56 84.50 85.45 87.02 
17-5/8 1.012 25.70 80.74 82.31 82.62 83.25 83.88 84.82 85.77 87.34 
17-3/4 1.016 25.80 81.05 82.62 82.93 83.56 84.19 85.13 86.08 87.65 
17-7/8 1.019 25.90 81.37 82.94 83.25 83.88 84.51 85.45 86.40 87.97 
18 1.023 26.00 81.68 83.25 83.56 84.19 84.82 85.76 86.71 88.28 
18-118 1.027 26.10 81.99 83.56 83.87 84.50 85.13 86.07 87.01 88.59 
18-114 1.031 26.20 82.31 83.88 84.19 84.82 85.45 86.39 87.34 88.91 
18-3/8 1.035 26.30 82.62 84.19 84.50 85.13 85.76 86.70 87.65 89.22 
18-112 1.039 26.40 82.94 84.51 84.82 85.45 86.08 87.02 87.97 89.54 
18-5/8 1.043 26.50 83.25 84.82 85.13 85.76 86.39 87.33 88.28 89.85 
18-3/4 1.047 26.60 83.57 85.14 85.45 86.08 86.71 87.65 88.60 90.17 
18-7/8 1.051 26.70 83.88 85.45 85.76 86.39 87.02 87.96 88.91 90.48 
19 1.055 26.80 84.19 85.76 86.07 86.70 87.33 88.27 89.22 90.79 
19-118 1.059 26.90 84.51 86.08 86.39 87.02 87.65 88.59 89.54 91.11 
19-V4 1.063 27.00 84.82 86.39 86.70 87.33 87.96 88.90 89.85 91.42 
19-3/8 1.067 27.10 85.14 86.71 87.02 87.65 88.28 89.22 90.17 91.74 
19-112 1.071 27.20 85.45 87.02 87.33 87.96 88.59 89.53 90.48 92.05 
19-5/8 1.075 27.30 85.76 87.33 87.64 88.2'1 88.90 89.84 90.79 92.36 
19-3/4 1.079 27.40 86.08 87.65 87.96 88.59 89.22 90.16 91.11 92.68 
19-7/8 1.083 27.50 86.39 87.96 88.27 88.90 89.53 90.47 91.42 92.99 
20 1.087 27.60 86.71 88.28 88.59 89.22 89.85 90.79 91.74 93.31 
20-118 1.091 27.70 87.02 88.59 88.90 89.53 90.16 91.10 92.05 93.62 
20-1/4 1.094 27.80 87.34 88.91 89.22 89.85 90.48 91.42 92.37 93.94 
20-3/8 1.098 27.90 87.65 89.22 89.53 90.16 90.79 91.73 92.58 94.25 
20-1/2 1.102 28.00 87.96 89.53 89.84 90.4'1 91.10 92.04 92.99 94.56 
20-5/8 1.106 28.10 88.28 89.85 90.16 90.79 91.42 92.36 93.31 94.88 
20-3/4 1.110 2820 88.59 90.16 90.47 91.10 91.73 92.67 93.61 95.19 
20-7/8 1.114 28.30 88.91 90.48 90.79 91.42 92.05 92.99 93.94 95.51 
21 1.118 28.40 89.22 90.79 91.10 91.73 92.36 93.30 94.25 95.82 
21-118 1.122 28.50 89.53 91.10 91.41 92.04 92.67 93.61 94.56 96.13 

Inner Inner Inner 24 22 20 18 16 14 12 
Diameter Diameter Circumference 0.5 mm 0.6 mm 0.8 mm 1mm 1.3 mm 1.6 mm 2.1 mm 
in Inch inmm inmm Gauges 
Fraction 

Ring Blank Lengths 

48 Horological Times • January 1999 



Ring Size Tables of the Euro-American Standard 
Ring Begin Calculation Add .5 mm if wider than 4 mm. 
Size x.03937 +.80 x3.14159 +1.57 +1.88 +2.51 +3.14 +4.08 +5.03 +6.60 

21-114 1.126 28.60 89.85 91.42 91.73 92.3E 92.99 93.93 94.88 96.45 
21-3/8 1.130 28.70 90.16 91.73 92.04 92.6"1 93.30 94.24 95.19 96.76 
21-112 1.134 28.80 90.48 92.05 92.36 92.9S 93.62 94.56 95.51 97.08 
21-5/8 1.138 28.90 90.79 92.36 92.67 93.3( 93.93 94.87 95.82 97.39 
21-3/4 1.142 29.00 91.11 92.68 92.99 93.61 94.25 95.19 96.14 97.71 
21-7/8 1 146 29.10 91.42 92.99 93.30 93 .9 94.56 95.50 96.45 98.02 
22 1.150 29.20 91.73 93.30 93.61 94.2.:1 94.87 95.81 96.76 98.33 
22-118 1.154 29.30 92.05 93.62 93.93 94.5~ 95.19 96.13 97.08 98.65 
22-1/4 1.157 29.40 92.36 93.93 94.24 94.8~ 95.50 96.44 97.39 98.96 
22-3/8 1.161 29.50 92.68 94.25 94.56 95.E 95.82 96.76 97.71 99.28 
22-112 1.165 29.60 92.99 94.56 94.87 95.50 96.13 97.07 98.02 99.5~-
22-5/8 1.169 29.70 93.30 94.87 95.18 95.81 96.44 97.38 98.33 99.90 
22-3/4 1.173 29.80 93.62 95.19 95.50 96.1'2 96.76 97.70 98.65 100.22 
22-7/8 1.177 29.90 93.93 95.50 95.81 96.44 97.07 98.01 98.96 100.53 
23 1.181 30.00 94.25 95.82 96.13 96.76 97.39 98.33 99.28 100.85 
23-118 1.185 30.10 94.56 96.13 96.44 97.071 97.70 98.64 99.59 101.16 
23-1/4 1.189 30.20 94.88 96.45 96.76 97.39 98.02 98.96 99.91 101.48 
23-3/8 1.193 30.30 95.19 96.76 97.07 97.70 98.33 99.27 100.22 101.79 
23-112 1.197 30.40 95.50 97.07 97.38 98.01 98.64 99.58 100.53 102.10 
23-5/8 1.201 30.50 95.82 97.39 97.70 98.33 98.96 99.90 100.85 102.42 
23-3/4 1.205 30.60 96.13 97.70 98.02 98.64 99.2'7 100.21 101.16 102.73 
23-7/8 1.209 30.70 96.45 98.02 98.33 98.96 99.5q 100.53 101.48 103.05 
24 1.212 30.80 96.76 98.33 98.64 99.2"1 99.90 100.84 101.79 103.36 
24-1/8 1.216 30.90 97.07 98.64 98.95 99.58 100.21 101.15 102.10 103.67 
24-114 1.220 31.00 97.39 98.96 99.27 99.9C 100.53 101.47 102.42 103.99 
24-3/8 1.224 31.10 97.70 99.27 99.58 100.21 100.84 101.78 102.73 104.30 
24-1 /2 122R 11 ?0 9R.02 99.:'59 99.90 100S 1011 () 102 10 1030:'5 104 ()? 
24-:'5/R 1.23? 31.30 9R.33 99.90 1QQ.21 100.R.:1 10147 102.41 103 3() 104.93 
24-3/4 1.236 31 40 98.65 ~00.22 100.53 lOl.lf 101.79 102.13 103.68 105.25 
24-7/8 1.240 31.50 98.96 100.53 100.84 101.4"1 102.10 103.04 103.99 105.56 
25 1.244 i 1 ()0 99 ?.7 100.84 101.1'i 101.7~ 10?. 41 10~ ~'i 10410 105.87 
25-118 1.248 11 70 9959 101.16 10147 102.10 102 73 1m o7 104.62 106.19 
25-1/4 1.252 31 .80 99.90 101.47 101.78 102.41 103.04 103.98 104.93 106.50 
25-3/8 1.256 31.90 100.22 101.79 102.10 102.7'2 103.36 104.30 105.25 106.82 
25-112 1.260 32.00 100.53 102.10 102.41 103.04 103.67 104.61 105.56 107.13 
25-5/8 1.264 32.10 100.84 102.41 102.72 103.3'i 103.98 104.92 105.87 107.44 
25-3/4 1.268 32.20 101.16 102.73 103.04 103.6"1 104.30 105.24 106.19 107.76 
25-7/8 1.272 32.30 101.47 103.04 103.35 103.98 ' 104.61 105.55 106.50 108.07 
26 1.275 32.40 101.79 103.36 103.67 104.30 104.93 105.87 106.82 108.39 

Inner Inner Inner 24 22 20 18 16 14 12 
Diameter Diameter Circumference 0.5 mm 0.6 mm 0.8 mm 1mm 1.3 mm 1.6 mm 2.1 mm 
in Inch inmm inmm Gauges 
Fraction Ring Blank Lengths 
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Classified 
Advertising 
Regulations & Rates 

Ads are payable in advance 85¢ per word, 
95¢ per word in bold type. Classified dis­
play ads are $35.00 per column inch, 
2-1/4" wide. Ads are not commissionable 
or discountable. The publisher reserves 
the right to edit all copy. Price lists of ser­
vices will not be accepted. Confidential 
ads are $7.50 additional for postage and 
handling. The first of the month is issue 
date. Copy must be received 30 days in 
advance (e.g. March issue closes for 
copy on February 1st). 

HOROLOGICAL TIMES 
701 Enterprise Drive 
Harrison, OH 45030 

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

E-mail: donna@awi-net.org 

TRADESMAN 

DIAL REFINISHING CO. FAST SERVICE, 
FINEST QUALITY, quantity works welcome. 
Specialize on changing dial feet positions to fit the 
quartz movement. Send your works to: KIRK 
DIAL OF SEATTLE, 4th & Pike Bldg., Suite 625, 
Seattle, W A 98101; (206) 623-2452. 

VINTAGEPOCKETWATCHRESTORATION. 
Twenty years experience, guarantee, free esti­
mates. The Escapement, Box 606, Chenango 
Bridge, NY 13745; (607) 648-3777. 

r- -----------, 
DIAL 

REFINISHING 
., 12 ; 

z· - • -· tl ... 
! ~ 

BEFORE AFTER 

Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

Write for Brochures 

INTERNATIONAL DIAL CO., INC. 
58 W. SUGARTREE 

P.O. BOX970 
WILMINGTON,OH45177 

(937) 382-4535 

L--------- --...J 

ELECTRONIC INSTRUMENT SERVICE 
We are Factory Authorized Service for: 

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

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

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

Used Equipment Bought & Sold 
For Information 

Call (415) 453-9266 

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

WATCH REPAIR 
Quartz, mechanical, low, mid and high-grade 
watches. Fast turnaround. Call Mike at (972) 307-
5434, 18250 Marsh Lane, #1405, Dallas, TX 
75287. 

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

DETEX SECURITY CLOCKS -We offer repair 
and supply services on both the Newman and 
Guardsman models. New clocks also available. 
Contact Bill Wescott or Neale Clifton at 
Wescott@Norfolk.infi.net or call 1-800-766-
1066. We offer thorough, courteous service. 

Watchmaker with 16 years experience seek­
ing steady mechanical watch account. Call 
1-800-WATCH-50 for trade price list. 

We are an authorized dealer for L&R supplies and 
hardware. We also service many of the L&R 
machines. Please contact Bill Wescott or Neale 
Clifton at 1-800-766-1066 or e-mail at 
Wescott@norfolk.info.net. We provide reason­
able rates and courteous service. 

CHRONOMETER REPAIR & RESTORA­
TION BY FELLOW OF THE BRITISH 
HOROLOGICAL INSTITUTE. All work to 
high standards. I am also looking to buy old 
chronometers, parts, boxes, etc. Phil Howard, 
4220 Virginia Beach Blvd., Virginia Beach, VA 
23452; (757) 481-7633, Fax (757) 481-1784. 

ALVIN KRUTOLOW FOR 
ROLEXSERVICE 

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

HAMILTON ELECTRIC WATCH REPAIR 
Expert, experienced service on all 
Hamilton 500 and 505 Electric 
watches. Hamilton electric watches 
and parts always wanted. Rene 
Rondeau, P.O. Box 391, Corte 
Madera, CA 94976. Tel: (415) 924-
6534. E-mail: rene@rondeau.net. 

ATMOSBY JAEGER-LECOUL TRE 
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 & AWl Trained 
I also overhaul 400-day clocks 

Please Call (310) 828-6707 
http://www.webcom.com/z4murray/ 

Quality repair of mechanical, wrist, 
pocket, chronographs, fusees, or re­
peaters. Done the right way. 
18-month warranty. Gabriel Watch 
Repair, 2317 S. Stoughton Rd., Madi­
son, WI 53716; (608) 221-0416. 

CLOCKWHEELAND 
PINION CUTTING 

Fast service-- Write for free Bro­
chure and price list. Fendleys, 
2535 Himes St., Irving, TX 75060. 
(972) 986-7698. 

CLEANING, RESTORATION & PART 
MANUFACTURING FOR ALL 

TYPES OF CLOCKS & WATCHES 

We service and restore all types and 
grades of watches and clocks. Patek 
Philippe, Piguet, Vacheron & Constantin, 
Rolex, LeCoultre, Omega, Accutron, me­
chanical (all complications), tuning fork, 
electric, quartz, fusees, alarms, repeat­
ers, chronographs, chronometers, wrist­
watches, pendant watches, and pocket 
watches. Antique or new. Also all styles 
of clocks. Atmos, cuckoo, 400-day, elec­
tronic, and quartz. Special repairs wel­
come. Staff manufacturing, repivoting, 
stem manufacturing (regular and oversize), 
gear cutting, etc. Free estimates. Fast turn­
around time. 37 years experience in watch 
and clock restoration and parts manufac­
turing . 

J.S. Park, CMW, CMEW 
Member AWl & NAWCC 
Satisfaction Guaranteed 

TIME WORLD 
(Seminole Towne Center Mall) 

280 Towne Center Circle 
Sanford, FL 32771 

Phone 1-800-352-7056 
Fax (407) 302-3233 

Mon-Sat 1 0-9 Sun 1-6 



ARTICLES FOR SALE 

NEW CLOCKS & MUSIC BOXES 
Howard Miller, Ridgeway, Hentschel and Van 
Dommelen Grandfather, wall and shelf clocks. 
Choice of Hermie 9-tube movement in 11 of the 
Hentschel models. We also feature the Reuge music 
boxes. Best prices anywhere, call us before you buy. 
Mel Taylor, A Time to Remember, PO Box 1007, 
Nashville, IN 47448 . 812-988-8463 or toll free 
800-267-7756 E-mail: meltaylor@prodigy.net 
Web site www.atimetoremember.net 

Complete editions of Horological Times from 
1977 thru 1998. Eaves Jewelers, (970) 842-
2265. 

STUCK FOR A MOVEMENT? 
or a watch part? Call Don Kroker's Watch Move­
ments. (209) 229-8423 or write 4325 No. 5th St., 
Fresno, CA 93726. 

SCHOHL MACHINE, INC. 

CRYSTAL CUTTING TOOL 

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

CRYSTAL GRINDER 

This is the ultimate 
mate for the 
Schohl Crystal 
Cutting Machine. 
5-inch diamond 
wheel grinds 
quickly without 
heat or buildup. 
A light spray of 
Windex is all 
thafs needed. 

Contact your supplier or call direct 

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

rl Sena$J :tOr our 1'1'£VIT9~ 119~ .,I 
Parts Catalog 

I HERMLE, REGULA,BERGEON,REUGE,&MOREI 

1 t=Biack F orest Imports, Inc. I 
:lllodl~ 22865 Sa vi Ranch Pkwy. #D 

I - Yorba Linda, CA 92887 I 
l -.uu.I~C1.oc<...OvE._... (714) 637-4307 I 
L _!.!,A'!!!....,!iOtJ~~~ - - --- - ..J 

HENRY B. FRIED MEMORIAL TOUR 
A once-in-a-lifetime event. Spectacular 
solar eclipse at sea while cruising aboard 
Norwegian Sky's maiden voyage! London­
nove r-Ch erb o u rg-D u b lin-Edinburgh­
Bergen-Oslo-Amsterdam. Preceeded by 
horological tour including a visit to George 
Daniels' workshop/collections. Aug. 3-19, 
1999. Brochure: Call Nick Lerescu 1-800-
262-4284. 

SHERLINE PRODUCTS 
10-25% off. Free catalogs. 

Antique Clockworks, Ltd. Loretto, MN 55357 
(612) 479-1935. E-mail: jgboothacw@aol.com 

Watchmakers tools, equipment, material, and 
supplies, 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. View all lists at http:// 
www.erols.com/dashto/ 

A complete selection of 
spare parts for the 
Golden Hour Clock 

The Golden Hour Clock Co. 
7745 East Redfield Road #500 

Scottsdale, AZ. 85260 
602-483-3711 

AT LOW PRICES 

·-y..-.-1-~ 
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.. ---· - ' - --- ·-- ---·- ··"' 
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STC 720 K STREET SACRAMENTO, CA 95814 

(916) 446-6592 FAX (916) 492-1745 
ORDER TOLL FREE 1-800-583-1906 

Send $3.00 for our new 
clock supply catalog! 

Timesavers 
Box 12700 

Scottsdale, AZ 85;!67 
602-483-3711 

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

GENUINE SEIKO CRYSTALS for older discon­
tinued models. (614) 239-6723 noon to 5 P.M. 
E.T. 

BUSINESS FOR SALE 

Well-established and highly reputable clock shop. 
Family-owned and operated for 35 years. Retail 
sales and repair, requiring a staff of 3, located in 
West Central Florida near the Gulf beaches. Com­
mercial building includes upstairs apartment. Sale 
of business can be negotiated with or without 
building. $350,000. Call (727) 442-7782, ask for 
Jeff or Terry. 

45-year-old family-owned watch & clock shop 
located near the nation's capital. Serving large 
customer base, including high-end clientele in 
wealthy area. Plenty of room for expansion. Ideal 
growth and profit potential. Significant stores of 
antique movements and material. (Inventory and 
store are unit sale. No parts inquiries please.) 
C. Dietzel (828) 877-4010. 

SITUATIONS WANTED 

Certified Watchmaker, A WI Academy graduate, 
seeks position in watch repair facility in southern 
state. Experienced in quartz and mechanical watch 
repair, including some Rolex experience. If inter­
ested please reply to: Box SW199, c/o Horological 
Times, 701 Enterprise Drive, Harrison, OH 
45030; or email: chronosl@mindspring.com 

HELP WANTED 

WATCHMAKER - Experienced in repairing all 
types of mechanical and quartz watches. Pleasant 
working conditions, benefits, paid vacations. Call 
Mr. Baker at 1-888-795-7081 or send resume to: 
The Watch Shop, 643 Fourth Ave., Louisville, 
KY 40202. 



HELP WANTED 

~~~~·· ·-~ ·~·m~~ 

Experienced 

WATCHMAKER 
For our expanding service locations in 
Dallas-Ft. Worth, TX and Beverly 

Hills, CA. Competitive benefit package 
offered; salary commensurate 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. 

WATCHMAKER'S OPPORTUNITY 
Due to our success, we are seeking experienced 

Watch Technicians for our store in The Galleria, 
Houston, TX and our service facilities in New York. 

We offer excellent benefits and opportunities 

for growth. join the country's largest premium watch 

dealer and work on the finest timepieces available. 

Send or fax your resume to: Tourneau 

Att: Notional Service Director 

488 Madison Avenue, New York, NY 10022 

Fox: 212-755-7944 or call: 1-800-528-5871 

(!)@@®®®®@ 
WHERE YOU MEET ••• YOUR OTHER FACE 
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WANTED TO BUY 

ANYTHING ILLINOIS 
Want to buy Illinois wristwatches, dials, move­
ments 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. 

Top Midwest buyer of old movements, cases, 
crystals, dials, etc. is also buying running wrist and 
pocket watches, by the piece or collection. I'll 
travel or pay shipping. Cash settlement. Call 
Mike Bailey at (847) 741-1289 or write to P.O. 
Box 531, Elgin, IL 60121. 

WANTED TO BUY: To complete my full col­
lection of Horological Times magazines (A WI) 
I need issues: 1979: Jan, Feb, Mar, Apr; 1980: Jan, 
Feb; 1982: Apr; 1986: July. Also looking for HIA 
Journals (1940s) and NAWCC Bulletin Supple­
ments A, B, C and D. Please phone 914-723-8594 
or Fax 914-723-1450 with asking price. Fortunat 
Mueller-Maerki. E-mail: horology@horology.com 

ATTENTION RETIRED WATCHMAKERS 
Call us before you sell your parts, tools, and 
watches. We have helped over 70 
watchmakes in the last two years to dispose 
of their accumulations. When you're u:.all.y 
ready to sell, we're :rflldy to buy! Phone (727) 
327-3306. Ask for Jeff or Nancy. 

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. 

WANTED 
Gold-Filled Scrap 

Gold - Silver - Platinum 

Pocket & Wristwatches 

Batteries 

Diamonds 

Estate Jewelry 

Watch Repair Shop 

Jewelry Repair Shop 

GF SPECIALTIES, Ltd. 
P.O. Box 17216 

Milwaukee, WI 53217 

lrv Bard • 800-351-6926 



New - Used - Vintage 

Rolex Specialist sales/ service 
Diamond dials/ bezels 

Need info on a watch? 
call us! 

4, 5-283-, 930 
tet:S. ~ 9M6I fJJ~ 

TIMEPIECES Be .JEWELRY 

210 Post St. 712 • Son Francisco, CA • 94108 
flol on off1dol Rolex Jeweler 

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 

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 METALS COMPANY, 253 King 
St., Dept. HT, Charleston, SC 29401. Established 
1960. Phone (803) 722-2073. 

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

Buying pocket watches, cases and parts. Need 
Am. msp. & staff sets - crystals. Bob Niemeyer, 
19844 S. SR 116, Spencerville, OH 45887; Phone 
(419) 647-4818. 

WANTED 

• Watches: Rolex, Patek Philippe, Audemars 
Piguet, Vacheron, LeCoultre, IWC, Etc. 
Also Buying Low Grades--Gold-Filled & 
Gold (Hamilton, Bulova, Elgin, Gruen, Etc.) 

• Diamonds - all shapes, sizes, colors & 
chipped 

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

Call Toll Free 1-800-426-2344 

SPECIALTYMETALS 
REFINING COMPANY 
1915 Black Rock Turnpike 

Fairfield, CT 06430 

Members: 
Better Business Bureau 

Ron Fried, President Jewelers Board of Trade 
, look forward to giving 

you honest and Our 162nd Consecutive Ad 
reliable service • 

IT'S TIME 
TO SELL 

·; A WATCH 
TOP PRICES PAID! 

ROLEX • PAT£K PHIUP.PI 
VACHERON & CO STA.NTI 

AUDEMARS PIGUET 
BREITLING • CARTIER 

& OTHERS 

When you're ready fo sell 
. Call Toll Free 

1-800-842-8625 
Always prompt paymer!l! 

TO PLACE A CLASSIFIED AD 
Phone: 513-367-9800 

Fax: 513-367-1414 
Email: donna@awi-net.org 
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EDUCATION 
Bench Courses 
To register for Bench Courses, please mail, fax or e-mail your registration and payment 
information to: AWl Central, 701 Enterprise Drive, Harrison, OH 45030. Phone 
(513)367-9800, Fax (513) 367-1414, E-Mail: Educate@awi-net.org PLEASE NOTE: 
Registrations are limited and will be selected by the earliest date received. Please 
include a check or your Visa or Mastercard number, card expiration date, signature and 
phone number. Registrations cannot be taken by phone. All registration fee checks and 
charges are processed immediately upon receipt. DEADLINE FOR REGISTRATION 
IS 30 DAYS BEFORE THE SCHEDULED DATE OF THE COURSE. • Indicates Bench 
Courses held in conjunction with a convention. 

DATE CLASS 
LOCATION 

FEBRUARY 1999 
27 -March 2 Phase II - Clockmakers Micro Lathe 

Fairfax, VA 
• 28 Auto-Quartz 

Minneapolis, MN 
• 28 Sequential Chime 

Minneapolis, MN 

MARCH 1999 
13-14 

19-22 

APRIL 1999 
2-5 

16-19 

MAY 1999 
14-17 

• 28 

JUNE 1999 
5-6 

11-14 

JULY 1999 
16-19 

Clock Escapements 
Sacramento, CA 
Phase II - Watch/Ciockmakers Lathe Program 
Irvine, CA 

Phase I - Clockmakers Micro Lathe Program 
Austin, TX 
Phase I - Micro Lathe Program 
Springfield, MO 

Racks & Snails Lathe Course 
Charlotte, NC 
Seiko Kinetic Quartz Watch Repair 
Boone, NC 

American Pocket Watches 
Austin, TX 
Phase Ill - Watch/Ciockmakers Lathe Program 
Irvine, CA 

Phase I - Watch/Ciockmakers Lathe Program 
Tampa, FL 

AUGUST 1999 
7-1 0 Phase Ill - Watchmakers Lathe/Ciockmakers Micro Lathe 

Fairfax, VA 
20-23 Phase IV-A- Watch/Ciockmakers Lathe Program 

Irvine, CA 

SEPTEMBER 1999 
17-20 Phase IV-B- Watch/Ciockmakers Lathe Program 

Irvine, CA 

INSTRUCTOR 
FEE 

Roy Hovey 
$260.00 
Tamara Houk 
$65.00 
Jim Williams 
$65.00 

Jerry Faier 
$130.00 
Roy Hovey 
$260.00 

Roy Hovey 
$350.00 
Roy Hovey 
$350.00 

Roy Hovey 
$350.00 
David Christianson 
$75.00 

Alice Carpenter 
$130.00 
Roy Hovey 
$260.00 

Roy Hovey 
$350.00 

Roy Hovey 
$260.00 
Roy Hovey 
$440.00 

Roy Hovey 
$440.00 

54 Horological Times 

Project Extend Courses 
AWl's continuing Education Program offers one-week and two-week classes in various 
phases of watch & clock repair techniques. Work alongside recognized leaders in the 
field of horology. See how they handle the everyday situations we all encounter. All 
Project Extend classes are held in AWl's training rooms in Harrison, Ohio. Call or write 
for information and details for the classes that interest you! DEADLINE FOR REGIS­
TRATION IS 30 DAYS BEFORE THE SCHEDULED DATE OF THE CLASS. To reg­
ister for these courses, please mail, fax or e-mail your registration and payment infor­
mation to: AWl Central, 701 Enterprise Drive, Harrison, OH 45030. Phone (513) 
367-9800, Fax (513) 367-1414, E-Mail: Educate@awi-net.org. Please include a check 
or your Visa or Mastercard number, card expiration date, signature and phone number. 
Registrations cannot be taken by phone. All registration fee checks and charges are 
processed immediately upon receipt. 

Academy of Watchmaking 
DATE CLASS INSTRUCTOR FEE 

JANUARY 1999 
18-21 Cross Slide for Watchmakers Roy Hovey $240.00 
25-Feb.6 Lathe Operations for Watchmakers Roy Hovey $780.00 

(12-day) 

FEBRUARY 1999 
8-12 Turning Between Centers Stewart Lesemann $250.00 
22-26 Chronograph Repair Jim LubidT amara Houk $250.00 

MARCH 1999 
22-26 Basic Electronics & Meter Reading Jim Lubic $250.00 

APRIL 1999 
7-9 ETA Products Remy Waelchli $150.00 
12-16 Advanced Quartz Watch Repair Chip Lim $250.00 
19-23 Repair of the Bulova Accutron Henry Frystak $250.00 

MAY 1999 
3-8 Phase IV- Wheel Cutting Operations Roy Hovey $480.00 

for Watchmakers 

JUNE 1999 
1-4 CEWT & CMEW Examinations Jim Lubic Exam Fee 
7-11 CW & CMW Examinations Jim Lubic Exam Fee 

Jewelry School 
DATE CLASS INSTRUCTOR FEE 

MAY 1999 
3-7 Course I David Christianson $595.00 

Introduction to Jewelry Repair 

AUGUST 1999 
16-20 Course I David Christianson $595.00 

Introduction to Jewelry Repair 

TO BE ANNOUNCED 
Course II Tim Schlotter $595.00 
Advanced Jewelry Repair 

January 1999 



Horological Times 
1999 Readers' Survey 

Return by March 15, 1999 

1. One year ago, Horological Times changed its format to include a series of covers related to horological items with 
accompanying feature articles on the cover subject. Do you want to .... 

a. keep the present format 
b. go back to floral or landscape covers 

c. include the following cover topics: ---------------------------

2. The following are current regular features in Horological Times. Please rate these features from 1 to 5, with 1 
being abysmally low and a 5 indicating that life would lose meaning without it: 

President's Message 
Executive Director's Message 
Letters to the Editor 
Education Update 
Affiliate Chapter Report 

Questions & Answers 
Bulletin Board 
From the Workshop 
Battery of Information 
Material Search 

3. The following are regular contributors to Horological Times. Please rate these authors' work on the scale of 
1 to 5 on the basis of quality of writing, technical expertise and relevance to your knowledge needs: 

Fred Burckhardt 
David Carlson 
Gary Crighton 
Peter Eckel 
Jay Foreman 
J.M. Huckabee 

Leo Jaroslaw 
John Kenyon 
Peter Kinberger 
Archie B. Perkins 
Robert D. Porter 

4. The following are ideas for new features in Horological Times. Please use the scale of 1 to 5 to rate whether 
the magazine should invest space in them: 

Business and Tax Tips 
Quartz and Basic Electronics 
Hazardous Waste and EPA Rules 
A WI Staff Profiles 

Restoration and Conservation 
More information about new products & manufacturers 
Craftsman of the Month (our members) 
A WI Board Member Profiles 

Other (your choice)-----------------------------

5. Please use the space below for any comments or other suggestions: 

PLEASE FOLD AS INDICATED AND RETURN TO AWl BEFORE MARCH 15, 1999 



FOLD 

BUSINESS REPLY MAIL 
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AMERICAN WATCHMAKERS & CLOCKMAKERS INSTITUTE 
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Cas·~ Mineral Glass 
Four New Thick Crystal Assortments! 

MTK-29 TK-29 VTK-29 XTK-29 
1.50mm Thick 2.00mm Thick 2.50mm Thick 3.00mm Thick 

Each of our thick mineral glass crystal assortments contains one each popular diameters: 

18.0m: thru 32.0mm.including 1/2 sizes, 29 Crystals total. $4995 e 
ThiCk Mineral Glass Assortments.. ... .. ... ......... ac I 

All of our crystal assortments 
include a hinged lid container 
which holds up to 200 crystals. 

© 1998 Cas-Ker Co. 

DOMED 
Assortment CKXD-24 
includes 1 each of 24 
domed crystals sizes 18.0 
to 31.0 including 1/2 sizes. 

CKXD-24 .......... .. .... $4995 

Refills ..... $3 .00ea 3 @ $2.50 

REGULAR 
1.00mm Thick 

Asst CKX-100 includes 100 
flat round crystals in the 
most popular sizes, 14.0-
31.0. 1.00mm thick. 

CKX-100 ... .. .. .. ..... .... '&~ 
Refills ... .................. .... $1.25ea 

Refills $3.00 each 

REFILLS 
Regular 
Mineral 

Glass 
Assorted 

Sizes 
12.0-35.0 

s125eac 
FREE UV Lamp & Glue! Federal Express 

Overnight 
Up To 21bs. 

$43.90 Value FREE on request with purchase 
of any of above assortments 

UV Lamp 130.900 $39.95 UV Glue 120.221 $3.95 

$775 

Call for a complete listing of all of our assortments. ~ 

Cas·~[](O. 
2121 SPRING GROVE AVE PO BOX 14069 

CINCINNATI OH 45250-0069 
FAX 1-800-487-5848 CINCINNATI FAX 513/241-5848 

Next Business Day 
Delivery to 

Customers in the 
Continental U.S. 
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GRUEN WATCHES 
A SPECIJ\L COtJ..ECTION 

TITLE 

....... __ _ 
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~ ... .......... ...,,", ,~., 
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Gruen Watches, A Special Collection, Gruen 

How to Build a Regulator Clock, Huckabee 

Military Timepieces, Whitney 

The Museum of the American Watchmakers Institute, Fried 

Questions & Answers in Quartz Watch Repairing, Carpenter 

The Ship's Chronometer, Whitney 

Striking Clocks, Baier 

Timing Manipulations, Hamilton 

The Top 300 Trade Secrets of a Master Clockmaker, Huckabee 

Twenty-First Century Watchmaking, Smith 

Watch & Clock Information, Please, Hagans, Samelius 

The Watch Repairer's Manual, Fried 

BOOKSTORE 

QUANTITY 

The 1\'Iuseum of the 
American 

Watchmakers Institute 

PRICE TOTAL 
AMOUNT 

$ 6.95 

$ 18.00 

$ 75.00 

$125.00 

$ 12.95 

$ 75.00 

$ 7.95 

$ 4.50 

$ 26.95 

$ 45.00 

$ 30.00 

$ 35.00 

Name 

AWl No. 

Street Address 

City 

State Zip 

Phone __________________________ ___ 

Payment Method: 0 Check or Money Order (made payable to AWl) 
0 Charge to my credit card 

0 Visa 0 MasterCard 

Credit Card Number ---------------

Exp. Date ____ Signature -----------

Please return your order to: 
AWl Headquarters, 701 Enterprise Dr., Harrison, OH 45030 

Phone (513) 367-9800 Fax (513) 367-1414 TOTAL L---------------- ---------------- ~ 




