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Clockmaking Education
 Is Back at AWCI

Bezel-Set Jewel Replacement, Part 1

The Many Uses for  
a Plexi Stick



PHONE 800-776-6858 FAX 800-776-6862 WEB JULESBOREL.COM

Insert the watch, close the chamber and the test cycle 
starts automatically.  Measurement tolerance accurate 
to 1/5000 of the thickness of an average human hair.  
Includes printer for test results ticket. 
Vacuum: programmable from   -0.2 down to -0.5 bar
Pressure: programmable from  +0.2 up to +3.0 bar

ChronoProof ® PRO
PRESSURE/VACUUM WATERPROOF TESTER

• Integrated compressor
• Reliable test results
• Automatic test cycle
• Touchscreen
• Size: 155W x 220D x 300H
• Maximum watch dia. 70mm
• Maximum watch height 65mm

Aluminium (Silver)

Ruby (Red)

Steel (Blue)

CHRONOPROOF PRO 3 BAR PRESSURE & VACUUM 

tel:8007766858
http://www.julesborel.com
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Clockmaking Education
 Is Back at AWCI

Bezel-Set Jewel Replacement, Part 1

The Many Uses for  
a Plexi Stick

Clockmaking student Mark Ott examines 
the strike train of a clock movement.
Photo by Donna Hardy
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The AWCI Board of Directors has made a historic decision that will change the future of horological education  
in the United States. We understand it is difficult to leave the workshop and travel to receive training, so AWCI 
will be bringing education directly to you in the places where you live and work. The Archie Perkins Mobile 
Horology Classroom is part of a renewed effort to expand our educational offerings to include all segments of 
the horological community, including professional watchmakers, professional clockmakers, sales and support 
staff, technicians, collectors, and anyone with an interest in horology. The Mobile Horology Classroom will be 
the first of its kind anywhere in the world!
	 AWCI construction of  the Archie Perkins Mobile Horology Classroom is finally complete! The mobile 
classroom will travel all over the United States offering horological education at every level.
	 The classroom will provide a much better learning environment than what can be offered in a hotel meeting 
room or conference room. The classroom will accommodate eight students and one instructor with custom-
made, adjustable-height watchmaking benches. Instructional technology will be similar to what is currently 
available in our Harrison classroom, including a digital microscope, bench camera, document presenter, 
projector, and monitors. There will be a dedicated cleaning room with automated cleaning machine, ultrasonic, 
and steamer.
	 The classroom is ADA accessible with a wheelchair lift and accessible restroom to accommodate the needs 
of every individual.
	 When the Archie Perkins Mobile Horology Classroom arrives in your city, you can expect it to stick 
around for one to two weeks. AWCI will offer a class for professional watchmakers as well as one for 
clockmakers. We will team up with local jewelers and AWCI members to host collectors’ events and classes 
and to provide technician training for sales and support staff. If you are interested in bringing the classroom 
to your city, please contact our Education Director, Jason Champion, CW21, education@awci.com.

We look forward to seeing you in our mobile classroom soon!
MOBILE HOROLOGY

CLASSROOM

Mobile Horology Classroom
The Archie Perkins 

Modern and Vintage Watch Repair

Sponsors:

https://www.awci.com/mobile-classroom/
http://www.facebook.com/MyAWCI
http://www.instagram.com/americanwatchmakers
https://www.beco-technic.com/
https://www.esslinger.com/
https://www.elmaultrasonic.com/
http://www.greinervibrograf.com/
http://illinoiswatchcompany.com/
https://lasvegas.jckonline.com/Home/
https://www.johnsoninv.com/
http://www.julesborel.com/
https://renata.com/
https://www.ronda.ch/en/
https://www.witschi.com/en/home.html
mailto:education@awci.com
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JORDAN P. FICKLIN, CW21

a message from the

executive director

We were really hoping to 
have photos of our 

mobile classroom on the cover 
of this month’s magazine, but 
as is the case with most large 
projects, we had a slight delay. 
Farber Specialty Vehicles will 
deliver the finished mobile 
classroom on April 22. By the 
time you read this, we will be 

working overtime in the mobile classroom finding 
ways to store all of our tools and learning how to 
teach effectively in the tight space. The mobile class-
room leaves on its maiden voyage on May 13.
	 If you have never been to the JCK Las Vegas 
show, this year should be your first. The mobile 
classroom will be on hand, and Tom Schomaker will 
be giving short presentations. We would be happy 
to help you navigate the registration process and the 
show. There is much to see and do at JCK Las Vegas.
	 We have been communicating with all of our af-
filiate chapters, looking for opportunities for all of 
our members to see the mobile classroom in action. 
The mobile classroom will be at the Watchmakers-
Clockmakers Association of Ohio at the end of July,  
at the Massachusetts Watchmakers-Clockmakers As- 
sociation  in September, at the Florida Watchmakers 
Association  in October, and at the 
Horological Association of Virginia 
in November. If your affiliate chap-
ter has not yet scheduled a visit from 
the mobile classroom, please talk to 
your representatives. We want the 
mobile classroom to visit all of our 
affiliate chapters during its first year 
of operation, and we are making it 
very easy.
	 If you don’t have an affiliate 
chapter in your area, all is not lost. 
There are only eight seats in the mobile classroom, so 
if you have a small group of watchmakers or clockmak-
ers who want a class without the headache of travel, 
please call Jason Champion at jason@awci.com or 

Jordan P. Ficklin 
jordan@awci.com

continued on page 46 continued on page 46

AARON H. RECKSIEK, CW21

a message from the

president

Aaron H. Recksiek
arecksiek@awci.com

As I’ve said before, one 
of the most important 

things we can do as an organi-
zation is to preserve the pro-
fession for the next generation. 
We must make sure that there 
are professional watchmakers 
and clockmakers around in the 
future to keep up with the de-
mand for our services. As you 

may know, a major watchmaking school closed earlier 
this year. It’s important that AWCI does what it can 
to ensure that the existing schools 
not only survive but thrive. In a 
collaborative effort between AWCI, 
the ELM Trust, and the Horological 
Society of New York, we were able 
to donate over $34,000 in cash 
and equipment to the Paris Junior 
College watchmaking program. 
	 On April 17, Jack Kurdzionak 
and I had the pleasure of attend-
ing the Horological Society of 
New York Annual Gala to present instructor Stan 
McMahan with a $10,000 check from the ELM 
Trust, with HSNY presenting a matching donation 
of $10,000. We also presented Stan with a brand-
new Wellner cleaning machine donated by AWCI 
in collaboration with Eckcells Watch Materials & 
Tools, valued at $14,000. If you would like to ad-
vance our efforts to support the schools around the 
country, please donate to the ELM Trust. It is fully 
tax deductible. We hope to make it a regular part of 
what we do as we support watchmaking education in 
the United States.    
	 The mobile classroom is making its final prepa-
rations and getting ready to take its maiden voyage 
around the country. First, we will be showing it to 
tens of thousands of people at the Bay Area Maker 
Faire in California. This will be a soft opening and 
will be the first opportunity to come on board and 
look at how cool everything turned out. We won’t be 
running full educational courses, but it will be set up 

I appreci-
ate every 
member 
who has 
stuck with 
us through 
all of these 
recent 
changes.

If your affil-
iate chapter 
has not yet 
scheduled 
a visit from 
the mobile 
classroom, 
please talk 
to your rep-
resentatives.

mailto:jason@awci.com
mailto:jordan@awci.com
mailto:arecksiek@awci.com


WATCH 100:		  $1,095
Introduction to Watchmaking
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

August
19-23

A survey course for the new or prospective watchmaker covering the basic skills 
and techniques used by the modern watchmaker. This class is perfect for anyone 
thinking about entering the profession of watchmaking or for the individual who 
just wants to gain a better appreciation for the art of watchmaking. 

Reserve your spot today. Contact the Education Director, Jason Champion, CW21, at 866-FOR-AWCI (367-2924).

educational calendar

For additional details about specific courses in comprehensive syllabi form, including complete tool lists, 
visit: www.awci.com/classes or contact the Education Director, Jason Champion, CW21, at 866-FOR-AWCI 
(367-2924). For additional calendar events visit: www.awci.com/calendar. 

WATCH 175:		  $1,350
Case and Bracelet Refinishing
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

August
12-16

Polishing a case today requires many skills, and today’s consumer has high ex-
pectations. This class includes concepts and hands-on training in the following 
areas: metallurgy, lathe finishes, modern variable-speed polishers, polishing 
techniques ensuring case shape integrity, and many more. 

WATCH 476:		  $1,095
Restoration and Construction Techniques
Instructor: Henrik Korpela
AWCI Headquarters, Harrison, Ohio

July 29 -
Aug 2

Join Henrik Korpela in this course where you will finish watch bridges using tech-
niques employed in vintage restoration and construction of “kit” watches used 
by high-end manufacturers.

WATCH 420:		  $1,095
Vintage Chronograph
Instructor: Bernhard Stoeber, CW21
AWCI Headquarters, Harrison, Ohio

July
8-12

Back by popular demand, come participate in a vintage chronograph course with 
Mr. Stoeber. In this course, you will go through theoretically and practically differ-
ent vintage chronograph calibers with emphasis on troubleshooting, repair, and 
adjustments to each mechanism. Lemania, Landeron, and Valjoux calibers will be 
covered. Sign up quickly!

WATCH 190:		  $1,095
21st Century Watchmaking Standards
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

June 
17-21

Evaluate your skill set in this course by exploring the fundamentals 
of modern mechanical watch repair including cleanliness, lubrication, 
endshake adjustment, and may include the verification and analysis of 
escapement function.

		  FREE
Profitable Watch Battery Replacement (10-11 a.m.)
Opening and Closing Difficult Watch Cases (2-3 p.m.)
Las Vegas, Nevada

May
31

Get hands-on with the latest tools as Certified Master Watchmaker Tom Schomaker 
shares the tips and techniques he has learned working in every segment of the 
watch industry. In this hands-on seminar you will see how the proper tools and 
some simple techniques will make you successful in either replacing batteries or 
opening and closing almost every watch case.

		  $2,495
CW21 Modular Exam
AWCI Headquarters, Harrison, Ohio

May  
18-20

Get Certified! The CW21 is now modular. You can take the full Certified Watchmaker 
for the 21st Century (CW21) Exam with each of the 4 modules over a 3-day period. 
Or you can take any combination of the chronograph module, quartz module, the 
restaffing module, or the theory module over the 3-day period. Contact Jason 
Champion, education director, at 866-367-2924, ext. 303 for more information. An 
exam application and notarized affidavit are required at registration.

		  $2,495
CW21 Modular Exam
AWCI Headquarters, Harrison, Ohio

July
17-19

Get Certified! The CW21 is now modular. You can take the full Certified Watchmaker 
for the 21st Century (CW21) Exam with each of the 4 modules over a 3-day period. 
Or you can take any combination of the chronograph module, quartz module, the 
restaffing module, or the theory module over the 3-day period. Contact Jason 
Champion, education director, at 866-367-2924, ext. 303 for more information. An 
exam application and notarized affidavit are required at registration.

WATCH 230:		  $1,095
Balance Staffing & Timing Course  
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

May
6-10

Build on what you know in this course by investigating the verification and anal-
ysis of the escapement function, poising (static and dynamic), truing, and timing 
adjustment in a mechanical watch, cutting out a balance staff on the lathe, ad-
justing the balance staff, and removing the balance staff from Glucydur balances 
with the Horia tool.

REGISTER NOW TO ENSURE YOUR SPOT! 

Prices reflect members’ discount! Contact us so we can help you find the best course suited to your skill level, expertise, and interests. 

6	 May 2019
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WATCH 350:		  $1,095
Tool Making For Watchmakers & Clock-
makers: The Watchmaker’s Lathe II
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

October
14-18

A continuation of Watchmaker’s Lathe I, this class teaches the student the nec-
essary knowledge and hand skills to manufacture various parts in steel that will 
be functional in a mechanical watch, e.g., the winding stem. Prerequisite: Watch 
250: Essential Micromechanics—The Watchmaker’s Lathe I or instructor approval.  

WATCH 200:		  $1,095
Modern Automatic Watches
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

September 30 -
October 4

This course teaches the student all the fundamentals of modern mechanical au-
tomatic watch repair that are most prevalent in today’s market. The student will 
learn how to perform the various diagnostics in evaluating the condition of the 
various components, cleaning, assembling, adjustments, dialing, and casing. Pre-
requisites: At least 3 years in mechanical watch repair, WATCH 190: 21st-Century 
Watchmaking Standards, read pages 169-188 of The Theory of Horology.

WATCH 100:		  $1,095
Introduction to Watchmaking
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

November
4-8

A survey course for the new or prospective watchmaker covering the basic skills 
and techniques used by the modern watchmaker. This class is perfect for anyone 
thinking about entering the profession of watchmaking or for the individual who 
just wants to gain a better appreciation for the art of watchmaking. 

WATCH 220:		  $1,095
Modern Mechanical Chronograph
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

September
16-20

Students will learn all the basics of the modern mechanical chronographs that are 
most prevalent in today’s market as well as gain a profound understanding of 
how chronograph watches operate. Prerequisites: It is beneficial for the student 
to have a minimum of 3 years’ experience in manual and/or automatic watch 
repair; own The Theory of Horology and read chapter 11.

WATCH 102:		  $595
Watchmaking Theory
Instructor: Tom Schomaker, CMW21
AWCI Headquarters, Harrison, Ohio

September
4-6

This course explains the inner workings of a watch and is a must for anyone considering 
taking the CW21. It allows you to understand not only functional issues, but theoretical ones 
as well. Lubrication, isochronism, automatic systems, calendar systems, and much more 
will be explained. Testing will be done at the end of each section covered and answers 
will be reviewed.

Scott Walters, CW21

Having your CW21 
•	Demonstrates your high level of expertise to 

your customers.
•	Elevates your store above the competition.
•	Gives your customers confidence in the 

superior service you provide.
•	Enhances the brands you carry and pro-

motes both your reputation and integrity.

Invest in yourself by taking your skills to 
the next level, and becoming a Certified 
Watchmaker (CW21).
Call or email our Education Director today  
for more information: education@awci.com
Phone: 1-866-367-2924, ext 303

“After getting my 
certification, I hold 
myself to a higher 

standard. It raised my 
professionalism to 

another level.”

Build your skills as a clockmaker with this 3-day class. This course covers the basics 
of the American-style time/strike movement including disassembly, reassembly, 
common issues, beat adjustments, synchronization of the strike train, and more.

CLOCK 120:		  $595
Introduction to Clocks 	
Instructor: Ken De Lucca
AWCI Headquarters, Harrison, Ohio

October 
21-25

Horological Times	 7
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For more information go to:  www.awci.com/buildawatch
To find out how you can bring one of these events to your store, 

contact the Education Director, Jason Champion, CW21, at education@awci.com

Your City!
		
Build a WatchYou Pick  

the Date

Salt Lake City, UT		  $1,245
Build a Watch

May
25

Build a Watch is not only great for collectors and watch enthusiasts, it’s also perfect for sales staff and customer service specialists. Why not have your staff join 
us for a day of watchmaking to learn more about the products they sell, how you perform a quality service, and what it takes to properly complete a repair?

events calendar

Florida Watchmakers Association  
Annual Convention 

October
25-27 Tampa, FL

Winston Salem, NC		  $1,245
Build a Watch

June
21-22

Boston, MA		  $1,245
Build a Watch

July
1

Atlanta, GAAtlanta Jewelry Show August
9-12

Las Vegas, NVJCK Show/Mobile Classroom Tour
(See page 32 for more details)

May 31 -   
June 3

Build your very 
own watch!

8	 May 2019
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“I left the quartz course with skills I could immediately apply at work. 
In a couple days we covered theory, servicing basic quartz movements to 
chronographs, and testing procedures. Understanding the working principles 
behind these movements helped me improve my diagnostic skills as well. I 
would definitely recommend attending this course!”
~Judit Katona

TIME IS MONEY
Increase the quality and quantity of your work and become more profitable with classes from 

the American Watchmakers-Clockmakers Institute. We offer refresher and advanced courses 

designed to help you sharpen your skill set and stay current with the latest service techniques.

ARE YOU CERTIFIED?
Invest in yourself by taking your skills to the next level, and becoming a Certified Watchmaker 

(CW21). Becoming certified demonstrates your high level of expertise to your customers, 

elevates your store above the competition, and enhances the brands you carry. Start the 

process today by registering for our 21st Century Standards Course.

Not sure which course to sign up for?  Log onto our website and fill out our experience 

questionnaire or contact us so we can help you find the best course suited to your skill level, 

expertise, and interests.

Email or call our Education Director, Jason Champion, CW21, 
today for more information: education@awci.com 
Phone: 1-866-367-2924, ext 303

tel:8663672924
mailto:education@awci.com


GEAR UP TO GET CERTIFIED

BECAUSE THE CC21 EXAM IS BACK!
$1,150

Clockmakers, after months of preparation, the Certified Clockmaker for the 21st Century Exam is 

back online. Don’t miss this opportunity to show your customers that your work has been ap-

proved by the leaders in your industry. This certification will set you apart from your competition and 

let your customers know that you are dedicated to delivering quality craftsmanship. 

	 Best of all, this exam can be completed in your own workshop. After registering and coordinating 

the details of your exam, you’ll receive each of the components of the exam by mail from AWCI’s Clock 

Director, Mike Carpenter, CC21. Once you’ve completed them, you’ll return them to him by mail. He’ll 

assist you in finding a mentor to help administer parts of the exam and guide you through the process. 

	 To get more information or to start the process, contact our education director, Jason Champion,   

today at 1-866-367-2924, ext. 303 or certification@awci.com. 

“Receiving my Clockmaker’s Certification was  
one of the proudest moments of my life.”

~Michael Gainey, CC21

tel:8663672924
mailto:certification@awci.com


In March, Pennsylvania- 
based clockmaker Ken 
De Lucca visited AWCI 
headquarters to teach 
Introduction to Clocks. 
In this interview with 
De Lucca, he tells us 
about the class, the stu-
dents, and the future of 
clockmaking education 
at AWCI.

This clockmaking class was for beginners and 
was to include the basics of the American- 
style time-and-strike movement including dis-
assembly, reassembly, common issues, beat 

adjustments, synchronization of the strike 
train, and more. Did you get to cover every-
thing you wanted?
It was surely a challenge to get everything into the 
class I wanted to. Besides the items listed above, we 
also touched upon lubrication, which was necessary 
to run the movements overnight. Not each clock was 
running in the morning, so we also had a wonderful, 
built-in troubleshooting experience! I would like to 
see the students tear the clock down another time 
or two; this is definitely when the saying “practice 
makes perfect” really comes into play. Surprisingly, 
there was very little grumbling when I examined a 
functioning movement and said, “Great, now tear it 
down and do it again!” I was especially pleased no 
one threw anything at me.

Clockmaking Education Is Back at AWCI: 
Introduction to Clocks

By Donna Hardy

Education & Certification: Clockmaking Education Is Back at AWCI: Introduction to Clocks

Instructor Ken De Lucca

Emmanuel-Sathya Gray, 
left, reassembles the 

American style time-and-
strike movement while 

Mark Ott watches.



	 May 2019

	 I think the greatest challenge for 
all the students was the calculation of 
beats per minute and pendulum length. 
I asked the students to do tooth counts 
while the time train was apart. Later, we 
did some calculations finding the over-
all pendulum length. It could be that 
students reached the saturation point, 
but I think this section was quite a chal-
lenge, especially when everything else 
was so new.
	 On a final note, we discussed the 
concept of test running the clock. Few 
clockmakers restore a clock without 
“testing” it to be sure it performs well 
for the owner. We discussed the poten-
tial length of time one should test run 
the clock movement to be sure all is 
well. I think many of the students felt we 
could have lengthened the course to cov-
er each topic a bit more and allow more 
time for their understanding to sink in. 
But, with this being the introduction—
you have to start somewhere!

What was the skill level of the 
students?
Of the four students in attendance there 
was quite a range in skill level as well 
as age. One young man (under 20 years 
old) had recently completed the Build 
a Clock class and was very motivated 
to learn more about clocks. There were 
also a father and son in the class, who 
enjoyed the learning experience togeth-
er. There was also someone who had 
taken a watch class, but realized just 
how many clocks are out there needing 
repair and is thinking about this other 
side of horology. All in all, they kept me 
jumping from one workbench to anoth-
er, answering questions and preparing 
for the next topic to cover. They were a 
nice group of people who worked very 
well together.

The American-
style time-and-

strike movement 
on a test stand. De 

Lucca thought it 
would be helpful for 
students to be able 

to see an example 
of the movement 

that was intact and 
functional. At one 

time or another, 
most of the students 

came to the front 
of the classroom to 

examine the complete 
and functioning 

movement. The test 
stand is made by a 

friend of De Lucca’s 
and can be found at 

Merritt’s Clocks & 
Repair Supplies.
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Ken De Lucca “fine tunes” a clock movement for Edward Ott.

What were the students’ goals in taking the 
class? 
I feel the goals of all of the students were met by the 
class. I received many comments from the students 
and they were quick to voice what they wanted to 
know and what they were looking for. For example, 
this group was ready to determine the date of the next 
course, a course more centered upon repairs. With 
support, there may be three or four new clockmakers 
in waiting.

What were some of the highlights of the 
three days of instruction?
To me, as a long-time laboratory-based instructor 
(mostly electronics and related), the greatest high-
light was seeing an American style time-and-strike 
movement completely disassembled, and then reas-
sembled by someone who had never done that before!  

The looks on their faces said it all. I was proud for 
them, and after the shock wore off, I think they all 
sensed the accomplishment of the complete disassem-
bly (into pieces-parts) back into a functioning device. 
Also equally important was the fact that each student 
remained interested in clockmaking. I didn’t scare 
anyone away. That made me feel good.

How was it teaching in the AWCI clock  
classroom?
I was very pleased to be in the clock classroom. Over 
my many years of teaching, I have felt at times that 
I have been teaching out of a closet! Some labora-
tories were that tiny. But here at AWCI, the room is 
spacious and each student has plenty of room to dig 
into the work at hand. We also made use of the watch 
classroom. We used the document camera to examine 
worn pivot holes. The workbenches were well set up

Horological Times	 13



Ken De Lucca has taught 

technical, laboratory-based 

courses for over 34 years. A 19-

year member of the NAWCC, 

he graduated from the School 

of Horology in 2007. Ken spent 

the academic year of 2015-2016 

at West Dean College in the 

United Kingdom in the Clock 

Conservation Program. He is 

employed part-time in the clock 

department at Zimmerman 

Jewelers in York, Pennsylvania. 

His modest clock repair 

business is The Clockmender. 

With his retirement from full-

time teaching on the horizon, 

he hopes to spend more time in 

horological pursuits.

Mark Ott examines 
the strike train 

of the clock 
movement.

and we had plenty of lighting. I 
think the students adjusted very 
easily to the room. It’s important 
that the student has a positive ex-
perience—especially here, in the 
introductory course to clocks. I 
would like to see that classroom 
used much more often. And after 
working with these students, they 
would like that too.

Is there anything else you’d 
like to add? 
I feel very strongly that it was 
important to have a clock class, 
since one had not been taught for 
a while. Long-time AWCI mem-
bers will remember Laurie Penman 
being on-site to teach the clock 
classes. It is now time to move the 
clock program ahead with the help 
of others who can educate the new 
students coming to AWCI to devel-
op their skills in clock restoration. 
I was pleased to be one small part 
of the group that is trying to move 
clock education forward. The need 
is there and we, as an organization, 
must respond.

Education & Certification: Clockmaking Education Is Back at AWCI: Introduction to Clocks

Donna Hardy is the managing editor 
of the Horological Times.
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1-800-487-0408 | CASKER.COM
SERVING JEWELERS & WATCHMAKERS SINCE 1927

Precision Equipment  
for the Test of Time 
Chrono Touch 590.959  $2,150.00
Automatically detects and displays beat number, 
rate, amplitude and error. See an oscillogram 
display of a watch’s beat noise, and hear the 
amplified beat via the built-in loudspeaker.

Poseidon LT 100 Leak Tester 550.100
The intelligent leak tester with color display 
for easy, automatic measurement and clear 
indication of the result. Vacuum and pressure 
-0.7 Bar to 10 Bar. 12 programmable tests.
CALL FOR PRICE.

Greiner Vibrograf

Call 1-800-487-0408  
for our best price on  

Greiner Vibrograf Equipment.

Leak Checker Prime 550.606  $2,295.00
Waterproof tester up to -0.7 bar vacuum, suitable for  
all watch types. Requires no additional compressor.

ACS 900 Watch Cleaning Machine 590.949  
Fully automatic and programmable machine 
cleans up to 15 assembled or disassembled watch 
movements. Ultrasound option, adjustable time  
and spin, heated blow dry. CALL FOR PRICE.

590.959

550.100 550.606

590.949

CH-2300 La Chaux-de-Fonds      T +41 32 933 60 00      www.bergeon.swiss

BERGEON, BE DIFFERENT

Horological Times N°1 JCK - 7260
10.04.2019

7260

Sands Expo & 
Convention Center

May 31 - June 3,2019

Device for un / screwing 
bracelets screws

With (1) 2 ribbed profile 
screwdrivers ∅ 1.40 mm and 
(2) 1 black eloxed aluminum 
force drum, (3) Delrin® 
construction, (4) table 
with (5) height adjustment 
screw, (6) interchangeable 
socket for the use of various 
screwdriver diameters, (7) 
screwdriver locking screw, 
(8) stable base with anti-slip 
pads, (9) passage for wrist 
strap with folding clasp.
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Bezel-Set Jewel Replacement, Part 1
By Dale Ladue, CMW21

As you can see, the movement shown in Figure 1 
certainly needs some attention! I believe many 

watchmakers have seen antique or vintage watches in 
similar conditions. Often, after dirt, dust, and corro-
sion are removed, we are amazed that the movement’s 
parts have remained in exceptionally good condition.  
We are also amazed at the challenge and inherent com-
plications involved in a repair. This article focuses on 
the bezel-set jewel replacement processes used for a 
typical late-1800s Swiss lever escapement movement. 

	 When I removed the balance bridge cap jewel 
from the bridge, I was surprised to find that a small 
square chip of steel, Figure 2, had been placed over 
the balance jewel, in effect acting as a cap for the piv-
ot jewel. Viewed from the top, the chip revealed what 
appeared to be a dimple worn into it by the balance 
pivot. Apparently, the chip had been used for some 
time and when it became worn, it had simply been 
flipped over. When I turned the chip over, I saw an-
other dimple with a rust stain circling it. The balance 
jewel certainly was not the original and was set exces-
sively low in its damaged bezel setting. This necessi-
tated the steel chip to correct the excessive endshake. 
I pushed the balance jewel out of its setting from the 
underside (jewel seat side) of the balance bridge, using 
a jewel pusher and a hole stump, Figure 3. An im-
age of the damaged jewel setting is not shown at this 
time. The replacement of the balance jewel will be 
addressed later in this article.  

	 The upper balance cap jewel was cracked. The 
damaged cap jewel appeared to be the original, con-
sidering the pristine condition of the cap jewel plate’s 
bezel, Figure 2. I pushed out the cap jewel in the 
same manner as the balance jewel. However, I used 
a small-diameter pusher from the topside (jewel seat 
side) of the cap plate, Figure 3. In my experience, 
most cracked bezel-set jewels will be reduced to piec-
es when pushed out, but rarely does the bezel become 
damaged as shown in Figure 4.

Technical Discussion: Bezel-Set Jewel Replacement, Part 1

Fig. 1 Fig. 2

Fig. 3

Fig. 4
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	 For well over 30 years, I have used this vintage 
set of hand jewelling tools, Figure 5, setting count-
less plate, balance, and cap jewels. The tools were 
made in Germany and branded with the manufac-
turer’s logo CWZ. Each tool has one end for raising 
(opening) the bezel to accept a new jewel and anoth-
er end for closing the bezel, securing the new jewel 
in its seat, Figure 6. Each tool is adjustable through-
out a range of bezel-diameter sizes. The bezel-raiser 
end is polished spring steel that is split into halves 
with a flat end cylinder tip 3mm or 4mm in length. 
One tine is threaded to accept an adjusting screw 
and knurled knob that when turned clockwise will 
push the opposite tine out, effectively increasing the 
tip’s diameter.  
	 The bezel-raising tool that I selected for the 
cap-jewel plate was adjusted to fit inside the un-
raised bezel setting recess, Figure 7. The tip’s end 
seated squarely on the jewel seat shoulder and did 
not project completely through the setting. Slightly 
tightening (clockwise) the adjusting screw expanded 
the tip and put pressure on the thin bezel, raising it 
up. Gently rotating the tip “rounded up” the bezel. 
By carefully repeating the procedure a few times, a 

seat was insured for a cap jewel of the proper diam-
eter. I find that thin jewel bezels are somewhat work 
hardened and easily split or crack. Slow and gradual 
opening of these bezels is the best measure against 
damage. It takes very little pressure to gently raise 
these thin bezels, and this particular cap jewel plate 
was held in place and prevented from rotating by 
soft tissue paper on my bench mat with the assis-
tance of a brass tweezer. If the cap plate had rotat-
ed easily, I would have placed it on a small section 
of double-sided cellophane tape instead of the soft 
tissue. A less convenient but more secure technique 
would be to use a jeweling or step collet and perform 
this operation on the lathe. 
	 The closing end of the jeweling tool, Figure 8, 
is concave and adjustable for bezels of various di-
ameters. It also differs from the raising end in that 
turning the adjusting screw knob clockwise decreases 
the effective diameter. Opposite to the raising end, 
the adjusting-knob-side tine has a clearance hole, and 
the opposing tine is threaded. A stabilizing pin set 
midway between the tip and the adjusting screw helps 
prevent any misalignment while manually rotating 
the tool. The tines were drawn inward to allow the 

Fig. 5 Fig. 7

Fig. 6 Fig. 8
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concave surface to rest on the raised bezel. I pressed 
the tool down gently and rotated it, which forced the 
bezel onto the edge of the cap jewel, Figure 9. Then, 
I rubbed a polished steel, round-tipped burnishing 
tool around the bezel to assure a tight fit, Figure 10. 
	 As I was replacing the original broken escape 
wheel bridge plate jewel in Figure 11, it became evi-
dent that a slightly more difficult jewel replacement 
technique would be needed. 
	 I used the same procedure depicted above to 
remove the broken escape-wheel plate jewel from 
its setting. To determine the pivot-hole diameter of 
the replacement jewel, I measured the upper escape 
wheel pivot, which was in remarkably good condi-
tion. I used a bezel-raising tool to open the bezel,  
as previously described. Then, I measured the tool’s 
cylindrical tip across its widest point, which provid-
ed the necessary diameter of the new jewel. 
	 Friction jewels have robust, straight-walled edges 
that furnish the strength and area for a tight friction 
grip, .01mm larger than plate hole diameter. On the 
other hand, bezel-set jewels have a beveled contour 
to their edges and are placed in a recess that has a 
diameter equal to the jewel’s diameter. They are held 
fast under pressure of thin metal bezels pressed over 
and around the jewels’ beveled edges. The minimal 
edge-surface area does not allow safe and secure 
friction fitting of antique or vintage jewels designed 
for bezel setting. However, you can set a friction 
jewel in a bezel setting. Friction jewels are thicker by 
design than bezel-set jewels. Cross-sectional illustra-
tions of friction- and bezel-set jewels can be refer-
enced in Henry Fried’s Bench Practices for Watchmakers 
and Clockmakers and in George Daniels’s Watchmaking.  
	 I selected a friction jewel that matched the pre-
viously measured diameter and had an appropriate 
pivot-hole size that provided approximately .01mm 
sideshake. I quickly determined this by placing the 
jewel on the pivot and observing an approximate  
2°-5° degree tilt. To allow the bezel to hold the jew-
el in place, I had to bevel the jewel’s circumference. 
Using a brass cement chuck in the watchmaker’s 
lathe, I turned its face true. The flame of an alco-
hol lamp was applied to the brass until a small dollop 
of flaked or stick shellac stuck and melted onto the 
face. I inserted a pointed pegwood stick in the jew-
el’s pivot hole, securing the jewel. While resting the  
pegwood on the T-rest, I applied the jewel to the 
melt as I slowly spun the lathe. The jewel was pressed 
flat against the true surface and brought to center as 

the melt cooled. When the melted shellac was ful-
ly cooled, the jewel was cemented firmly in place, 
Figure 12. Then, I carefully turned away the shellac, 
exposing the jewel’s flat edge, Figure 13. Applying 
the tip of an extra-fine 600-grit diamond lap to the 
exposed edge as the jewel was spun, Figure 14, creat-
ed an approximately 45º bevel, Figure 15. Warming 
the brass as before re-melted the shellac so that I was 
able to remove the jewel. Then, I soaked it in alcohol 
until all traces of shellac were dissolved, Figure 16. 
I placed the new escape-wheel jewel in its setting 
and closed the bezel in around the beveled edge of 
the jewel.

Fig. 9

Fig. 10

Fig. 11

Technical Discussion: Bezel-Set Jewel Replacement, Part 1
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	 In a previous repair, the escape-wheel bridge base 
sides had been peened closest to the wheel to elevate 
the bridge and increase endshake, which raised burs. 
I have seen this inappropriate practice applied in the 
past. Proper endshake was achieved after the burrs 
were filed flat, Figures 17 and 18. 
	 In Part 2, I shall address the even more compli-
cated replacement of the balance-bridge jewel in its 
damaged and unusable bezel setting.

Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 16

Fig. 17

Fig. 18

Dale LaDue graduated from Gem City College School of Horology and The University of Illinois Micro Precision 
Technology Project with AWI Certification. He has served the Rochester, New York, area as an independent retail and 
trade watchmaker/clockmaker for 48 years.
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Get a $1,000 Credit 
Toward Your First Class

at AWCI!*

*AWCI will verify you have not taken a class at headquarters. Registration is on a first come, first served basis. Registration is not confirmed 
until 30 days before the class, and priority is given to customers not using a discount. Must be a current AWCI member as of March 9, 2018 
and at time of registration. Limit of 400 discounts available.

For additional details and to register, contact the Education Director  
866-FOR-AWCI (367-2924). Visit us at  www.awci.com/calendar.

If you have never taken a class at AWCI but have 
dreamed of the opportunity, now is the time!

http://www.awci.com/classes
tel:8663672924
http://www.awci.com/calendar


By Tom Schomaker, CMW21

The Many Uses for a Plexi 
Stick or Watchmaker’s Pick  
There are several beneficial uses for a plexi 
stick, also sometimes referred to as a watch-
maker’s pick, when servicing a watch. The 
plexi stick should have one end shaped like 
a cone, so that it has a point. The other end 
of the stick should be shaped like a wedge, 
resembling a screwdriver blade. Plexi sticks 
should be well maintained. Make sure the tips 
of a stick are clean before use. Always sharp-
en plexi stick tips before use. Suitable mate-
rials for a plexi stick are plexiglass or acrylic 
rod, brass, nickel, or plastic, Figure 1. Plexi 
sticks need to be a softer material than the 
bridges, which are often plated brass. You can 
use the side of a grinding wheel or even an old 
crank-style pencil sharpener to shape the tip, 
Figures 2 and 3. 

Fig. 3. The tip of a plexi stick sharpened to a point.Fig. 2. An old-fashioned hand-turned pencil 
sharpener can be used to sharpen plexi sticks.

Fig. 1. Plexi sticks made of various materials.

Horological Times	 21



Column: Tom’s Tips

Remove excess glue. Use a plexi stick to remove 
excess glue from glued-in crystals. A stick doesn’t 
scratch the watch case.

Block the ratchet wheel. Use a plexi stick to block 
the ratchet wheel. This allows you to tighten the 
ratchet wheel screw while immobilizing the barrel 
arbor, Figure 4. 

Hold a spring. You can also use the stick to hold 
down one end of a spring while you are positioning 
the other end to an adjacent part, Figure 5. 

Adjust the beat error. Use a plexi stick to adjust the 
beat error in a watch that has a movable stud hold-
er. Use the pointed end of the stick to shift the stud 
holder in the direction needed to decrease the beat 
error. You can do this while the movement or watch is 
on the timing machine. With practice, you can make 
very fine adjustments, but be careful of the tip and its 
proximity to the hairspring, Figure 6. 

Position a calendar disk. Use a plexi stick to posi-
tion a calendar disk into place with less chance of 
damaging the printing. You should use a very clean 
blade end of the stick. Take care that there are no 
burrs or damage to the stick. Ensure that you use the 
the flat side of the pick, maintaining a larger contact 
area to avoid sharp edges scratching or bending the 
disc, Figure 7.

Fig. 7. A plexi stick aids in placing a calendar disc.

Fig. 4. Blocking the ratchet wheel.

Fig. 5. Use a plexi stick to hold down a spring.

Fig. 6. Use a plexi stick to adjust beat error.
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Check barrel arbor endshake. Use a plexi stick 
to check a barrel arbor endshake within the barrel. 
Screw the pointed end of a stick into the barrel arbor 
a quarter-turn clockwise. While holding the barrel 
stable, gently pull on the plexi stick. Make sure you al-
ways use finger cots. Holding the barrel in this meth-
od heightens sensitivity, allowing you to assess even 
the smallest amount of movement, Figure 8. 

Flex a barrel cover to flatten it. Place the pointed 
end of the plexi stick in the barrel arbor hole. You 
must make sure the stick is straight and perpendicular 
to the cover. Apply pressure while the cover is 
supported on the barrel closer’s concave side. You 
can push the plexi stick on the exterior to reduce 

endshake, and you can push on the interior to increase 
endshake. You can follow the same procedure for the 
barrel drum, Figures 9-10. 

Check depthing adjustment. Use a plexi stick to 
check the depthing adjustment between the chrono-
graph wheel and the oscillating pinion of the ETA 
7750 movement. With the chronograph on, use the 
plexi stick to apply pressure to the back side of the 
clutch. Hold the clutch against the eccentric to see 
if the center chronograph wheel stops. This test will 
help determine if the depthing adjustment between 
the center chronograph wheel and the oscillating pin-
ion is truly safe, Figure 11. 

Fig. 11. Use the plexi stick to apply pressure to the 
back side of the clutch.

Fig. 9. Use the concave side of a barrel closer and press 
the cone end of the plexi stick into the barrel arbor hole, 
deflecting the cover as needed to reduce or increase 
endshake. 

Fig. 10. The plexi stick should be straight and 
perpendicular to the barrel cover.

Fig. 8. The point of the conical side of the plexi stick is 
used to the check the barrel arbor endshake.
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Remove bridges. You can remove bridges without 
scratching them by inserting the blade end of the 
plexi stick into the bridge cutouts, Figure 12. 

Adjust balance endshake. Use plexi sticks to adjust 
balance endshake. First, check that all the jewels and 
settings are correct and that you do, in fact, need to 
bend the bridge. With the balance complete removed, 
reattach the balance bridge to the movement. Secure 
it with its screw. You can lift the bridge with the 
plexi stick to add more endshake. You will need an 
additional stick, or a staking tool punch, to provide a 
fulcrum to raise the leverage point for the stick. You 
can decrease the endshake by applying pressure to the 
top of the bridge in the direction of the main plate 
with the blade end of the plexi stick. The pressure will 
flex the bridge. Once the bridge has been flexed in the 
appropriate direction, you will place the balance (still 
unconnected) onto the main plate and reattach and 
completely screw down the balance bridge to check 

the endshake. Once the correct endshake is achieved, 
you can reconnect the stud and center the hairspring, 
Figures 13 and 14. 

Tom Schomaker is the watchmaking instructor at AWCI.

Column: Tom’s Tips

Fig. 12. Insert the blade end of a plexi stick into 
bridge cutouts for easy removal.

Fig. 13. Apply pressure to the top of the bridge to decrease 
endshake.

Fig. 14. Lift the bridge to add endshake. Ensure you are lifting 
the bridge and not the regulator or stud holder.  
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The EPHJ-EPMT-SMT Trade Show 
By Kathy Ortt

Industry NEWS

The EPHJ-EPMT-SMT trade show for the high- 
precision industry runs from June 18-21, 2019, 

at Palexpo in Geneva, Switzerland. Organizers of  
the trade show say they are on target to welcome 800 
exhibitors and 20,000 manufacturing professionals. 
Participants come from the main high-precision in-
dustries of watchmaking and jewelry, micro technolo-
gies, and medical technologies.
	 The EPHJ part of the trade show is for the watch-
making and jewelry trades. Participants are involved 
in a variety of areas: training, creation, design, CAD, 
raw materials, machinery, tooling, manufacturing, 
microtechnology, control devices, components, pack-
aging, displays, management, marketing, communi-
cation, consulting, and services. EPMT welcomes 
Swiss and international companies involved in mi-
cro and nanotechnology. Application areas include 
watchmaking, aeronautics, automotive, metrology, 
optics/photonics, automation, and robotics. SMT 

serves experts from the medical device industry and 
all trades involved in the production line of medical 
equipment, from research and development to sub-
contracting.
	 Though medical technology and watchmaking 
appear to have little in common, EPHJ-EPMT-SMT 
allows experts from across the fields to come togeth-
er and share ideas. In 2017, organizers of the EPHJ-
EPMT-SMT trade show joined with the Fondation 
Inartis to launch a two-stage challenge, the world’s 
first Watch MedTech Innovation Challenge. In the 
first step, ideas were submitted to a jury, chaired by 
Benoît Dubuis of Fondation Inartis. The nominat-
ed project teams received a grant of CHF 5,000 
(about $5,000) for an initial development of their  
ideas. In 2018, four nominated project finalists were 
announced: Sy&Se Microsystem Technologies, Kejako 
SA, Positive Coating SA, and Swiss Motion Technol-
ogies SA. 

The 2019 EPHJ-EPMT-SMT is expected 
to draw large crowds, as in this photo 
of the 2017 trade show.
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	 From the four entrants, two had suggested ap-
plications in the medical field. Sy&Se Microsystem 
Technologies and Positive Coating SA had projects 
that could possibly be applied to the watchmak-
ing field as well. Sy&Se Microsystem Technologies 
proposed an alternative to glue, called impulse cur-
rent bonding (ICB) technology, which produces 
exceptionally strong, leak-tight assemblies. Positive 
Coating SA developed a technology called atomic 
layer deposition, which allows vacuum deposition of 
nanometer-thick layers of metal oxides and has many 
possible uses. 

	 The winning project will be announced prior to 
the 2019 EPHJ-EPMT-SMT trade show.

Sources
ephj.ch/en/
usa.watchpro.com/geneva-prepares-to-welcome-800 
	 -exhibitors-and-20000-to-its-watch-manufacturing 
	 -technology-show/
www.fhs.swiss/eng/2018_04_19_04_EPHJ-EPMT-SMT.html
www.metal-am.com/ephj-trade-show-on-high-precision 
	 -manufacturing-to-take-place-this-june/

Photos courtesy of EPHJ-EPMT-SMT

A display at a past 
EPHJ-EPMT-SMT 
trade show.

A panel at the 2017 
EPHJ-EPMT-SMT.
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By Kathy Ortt

Auction of George  
Daniels’s Grand Compli-
cation Pocket Watch
Coming up for auction is a marvel-
ous and rare timepiece by a highly 
revered watchmaker. The George 
Daniels Grand Complication Pock-
et Watch will be auctioned in the 
Phillips Geneva Watch Auction: Nine. 
The auction will be May 11 and 
12 in Geneva, Switzerland. George 
Daniels personally used this hand-

made pocket watch and never sold 
it during his lifetime. The Grand 
Complication watch has an instan-
taneous perpetual calendar with ret-
rograde date and minute repeater of 
Daniels’s design and uses a co-axial 
escapement.
	 According to Roger Smith, “This 
magnificent Grand Complication 
ranks as one of George Daniels’s 
seminal works. It is the second-to-
last pocket watch he completed and 
therefore has the additional renown 
of housing George’s greatest contri-
bution to  horology, the aforemen- 
tioned co-axial escapement.” In his 
lifetime, George Daniels made 23 
pocket watches and  four wristwatch-
es. George Daniels died in 2011. The 
auction house expects the watch to 
bring in excess of $1.5 million. 

Sources
usa.watchpro.com/breaking-news-george-daniels-grand 
	 -complication-comes-up-for-auction/
www.barrons.com/articles/rare-pocket-watch-to-hit 
	 -auction-01553115889

Shinola Produces  
Mechanical Automatic 
Watch
In April 2019, Shinola began to 
sell their first mechanical automat-
ic watches in their Runwell collec-
tion. The watches use a Swiss Sellita 
SW200-1 movement and come in 
39.5mm or 45mm cases. The back 
of the watch has a small portal for 
viewing the Sellita oscillator. Price 
range for the Detroit-made watch is 
$1,095-$1,295.
Sources
https://usa.watchpro.com/shinolas-dream-of-making 
	 -mechanical-watches-in-detroit-comes-to-life/

In Summary

Shinola's dream 

of making 

mechanical 

automatic 

watches in 

Detroit 
comes to life.

George Daniels’s
 Grand Compilation 

comes up for auction.

Photos courtesy of Phillips.
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Welcome to Meet the Candidates, 2019. This annual feature gives each 

candidate for the AWCI Board of Directors the opportunity to intro-

duce themselves to the membership prior to the annual mailing of the election 

brochure and ballot. These introductions are printed without editing as received 

from the candidates. This year there are four (4) candidates vying for a seat on the 

Board of Directors. Candidates are listed in alphabetical order. Two (2) directors 

will be elected, each for a three-year term. The two who receive the most votes 

will join the current AWCI board members in October and replace two outgoing 

board members.

	 During May, ballots and a background sketch of each candidate will be mailed 

to all AWCI members eligible to vote. The election mailing will also contain 

each candidate’s response to two questions posed by the Board of Directors.

	 Ballots can be cast online or returned via the mail. A ballot return envelope 

will also be included in the mailing. The return envelope will be addressed to the 

certified public accountant responsible for counting the votes and certifying the 

outcome of the election. All ballots returned by mail must be in the ballot return 

envelope and postmarked before the deadline date published in the voting in-

structions. Only marked ballots should be sent to the certified public accountant. 

Please do not include any notes, requests, or other information in the envelope.



BOARD OF DIRECTORS CANDIDATES
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Charles L. Smith, CW21
I have been a watchmaker for 58 years, starting my career as 
an apprentice in 1961. I joined AWi, before it became AWCI, 
in the early 80s to network and keep abreast of the industry. 
In 1985 I served as President of the NC Watchmakers and 
remain a member. I currently serve on the Constitution 
and BiLaws Committee for AWCI. Education has been 
consistent throughout my career and I continue to attend 
AWCI classes and training offered by the major brands. In 
2010, I received my CW21. My motto is that you are never 

too old to stop learning because in our profession, change is inevitable. 
	 Today, I specialize in high end watch repair at my shop in Mocksville, NC. I pride myself in main-
taining high standards and quality repair which I attribute to my having a large customer base. My 
greatest career achievement was my apprentice being accepted at Lititz Watch Technicum and being 
named their top student. 

Andrew DeKeyser, CW21
I come from a line of tool and die makers, mechanical engineers and me-
chanics. My first exposure to micromechanics and horology was by acci-
dent as a sophomore in high school. My mentor, Arnold VanTiem, was 
heading the only high school program focused on watch and clock repair. 
He had a manual wind watch running under a camera that was projected 
onto a large TV. When Mr. VanTiem brought us around and he handed me 
the tiny machine that had been projected larger than life-I was hooked. 
	 In 2005 I attended the Lititz Watch Technicum where my skill and pas-
sion for horology deepened. Upon graduation in 2007, I received WOSTEP 
Certification, AWCI CW21 Certification, the LWT Diploma, and the 

Rolex Watchmaker Award. I then apprenticed with Rolex for 10 months in Lititz. I decided to move to 
Burlingame, California to work for a jewelry store from 2008 to 2013. After growing my interpersonal 
skills I decided to start my own business repairing watches and making clocks in Sisters, Oregon under 
the roof of Beacham's Clock Company and the tutelage of Ed Beacham. 
	 I am currently serving AWCI on the Horological Times Committee, as Chairman of the Watch Education 
and Standards Committee, member of the CW21 administration and assessment team and occasional 
author of an article in the Horological Times. 
	 How do you make a watch? Just use precision. This is the most simple, yet difficult to implement 
answer that I often received from my first year instructor, Michael Pahl. The challenges facing AWCI 
are similarly simple to define but difficult to tackle. It is my desire to work with my colleagues to tackle 
these challenges and serve the professional horologist.
	 Mechanical things need love and attention to continue to function as they were designed- just
like an organization of professionals.
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Scott Walters, CW21
In 2003 I joined AWCI as a hobbyist. Tom Schomaker was teaching evening 
classes on introduction to watch repair that I attended. Tom’s passion for watch-
making, and encouragement helped me land my first job as a watchmaker. 
After working a few years, I was accepted into WOSTEP.
	 As my skills grew, the opportunities were unlimited. After graduating I 
apprenticed with Swiss Watchmakers & Co. in Miami, then worked at King 
Jewelers in Miami. While developing skills, I attended AWCI classes which 
helped me attain my CW21, and subsequently a phenomenal position at 
Schiffman’s Jewelers, Winston-Salem NC. So I went from knowing fundamen-

tally nothing about watchmaking to being a full time bench watchmaker. And I’m still learning daily. In 
continuing my education at manufacturer’s requests I also attained the OWME certification and others.
	 My goal for the future of AWCI is to grow the membership through educational opportunities like 
the Build a Watch Class. While the mobile classroom travels, we can provide intense courses for bench 
watchmakers. There are many collector groups that want to understand what we do, and getting them 
to join AWCI is important. The few schools that are left should be marketed to more, so we gain them 
as members also. We are an educational institute wanting to promote what we do, so let’s do that. People 
are interested in what we do. We should encourage interest in horology at any skill level.
	 New members are just that, new. I was new, you were new. The mobile classroom is new. What a
stellar opportunity to grow membership, while educating all levels of interest. Let’s not squander the
opportunity to grow AWCI.
	 Thank you for the opportunity to serve, I would appreciate your vote to serve on the Board of 
Directors of AWCI.

Craig Stone, CW21
The horological profession is something I did not 
consider until the job that I held at Marriot corpo-
ration as an accountant and auditor was about to be 
assumed by a computer.  Growing up in a family that 
restores and modifies cars as a hobby it is not hard 
to understand the curiosity I have, towards anything 
mechanical.  While doing some clock assembly with 
a partner in South Bend Indiana I decided to try and 
do some work on clock mechanisms. I found that I 
needed to get some additional education. I took the 
giant leap and left Marriott and went to Gem City 

College.  I graduated with diplomas in watchmaking and Clockmaking.  I then went on to work at two 
different Official Rolex Jewelers for 10 years. I then took an even greater leap and started my own busi-
ness.  I am the owner of the Illinois Watch Company we are an independent watch repair shop and do 
a variety of work including vintage repeaters, antique pocket watches, chronographs, wrist watches and 
most modern watches.  It has never been boring or a drag to come to work and see these little mechan-
ical marvels in action.  
	 In 2009 I started becoming active at AWCI taking multiple classes and gaining a huge respect 
for the quality of education and knowledge they are passing on the students there.  I took and 
passed the CW21 exam in 2010.  Since then I have had a thirst for the knowledge that I had started 
to obtain.  I have taken multiple classes at AWCI.  Took and passed the OWME1120 certification 
from Swatch group.  I went to Switzerland and took Henrik Korpela’s restoration class at his school 
in Le Locle.  I have interest in continuing the educational process of myself by assisting in creating 
new courses at AWCI.



MOBILE HOROLOGY
CLASSROOM

American Watchmakers-Clockmakers Institute (AWCI) • 701 Enterprise Drive 
Harrison, OH 45030  • 866-FOR-AWCI (367-2924) • 513-367-9800  

Fax 513-367-1414 • awci@awci.com • www.awci.com   
www.facebook.com/MyAWCI

Please join AWCI at JCK Las Vegas
Come see the mobile classroom!

May 31-June 3, 2019
Watch Lounge Booth 12043

YOU CAN MAKE A DIFFERENCE!

www.awci.com/volunteerWWW.AWCI.COM/VOLUNTEER

“If you have thought about getting involved in AWCI, I can find the most 
effective use of your time while you help add value to our profession.”

Ãaron Recksiek, CW21

President of AWCI’s Board of Directors
aaron@awci.com
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Baselworld 2019, the End or the 
Beginning?
As I have for the past 25 years, I arrived at the 
Messeplatz  in Basel, Switzerland, to visit Baselworld 
on its opening day. That day, March 21, was unlike 
any other opening day that I could remember. There 
were so many obvious visible changes from last year 
that I was stunned. The familiar crowds were gone, 
as well as the two restaurant buildings that once oc-
cupied a prominent position directly in front of Hall 
1. A quick glance across the street revealed a large 
construction site that was the former location of an 
entire city block with a hotel, shops, and restaurants. 
Figure 1 shows how the street looked in 2017, and 
Figure 2 shows the street in 2019. That was merely 
the beginning. Immediately upon passing through 
the turnstiles to Hall 1, visitors were met by four 
well-dressed greeters passing out the Baselworld 

newspaper. After walking past the greeters, the view 
of the Hall was vastly different. Gone was the entire 
Swatch Group pavilion with its numerous brands and 
the Swatch Group restaurant where the sales force 
from Swatch Group entertained clients with meals 
and light snacks. Other brands including Movado 
Group, Ulysse Nardin, Corum, Maurice Lacroix, and 
Raymond Weil were gone. In their place were two 
large lounge areas. One for members of the press and 
the other for Baselworld visitors. Large portable gar-
dens featuring a lush lawn with either a live tree or a 
flowering bush growing in the grass filled empty space 
formally occupied by various watch brands, Figure 3. 
There were several collectible cars on display, such as 
this classic Porsche, Figure 4. To further fill the space, 
there was a new restaurant in the area once occupied 
by the Swatch Group restaurant. In addition to the 
previously mentioned lounges and the gardens, there 

By Jack Kurdzionak, CW21, FAWCI

From the Workshop

Fig. 1. Buildings stood across the street from 
Baselworld in 2017.

Fig. 2. Current-day construction changing the 
corner across from Baselworld.

Fig. 3. Baselworld incorporated 
temporary interior gardens into 
their design.

Fig. 4. 
Collectible 

cars were 
displayed  

for attendees  
to enjoy.
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was a large champagne bar and lounge on the main 
floor sponsored by Moët and Chandon, Figure 5. It 
was apparent that Baselworld had taken numerous 
extraordinary steps to utilize space that in past years 
would have commanded premium rent for the week 
from the various missing watch brands. Stepping into 
the perimeter of the Hall, a visitor was virtually alone 
in the cavernous corridors that once fronted displays 
from watch companies, Figure 6. Although they did 
their best to fill as much space as possible with only 
30% of the vendors and about 50% of the visitors that 
were there in 2016, it was still distressing to see this 
year’s exposition when contrasted to what it once was 
in the recent past. 
	 A few of the major watch brands were still there to 
greet the guests as they entered the Hall. TAG Heuer, 
Patek Philippe, Chopard, and Zenith were on the 
right with Bulgari, Hublot, Rolex, and Tudor on the 
left. Breitling and Oris were with a few smaller brands 
scattered at the rear section of the Hall. The rumor, 
according to well-placed sources at Baselworld, was 
that this was the final year for Breitling at that ven-
ue. After exploring the main floor of Hall 1, I ven-
tured upstairs to floor 1. Numerous smaller artisan 
brands occupied about 25% of the space on one end 
of that floor with a larger proportion of space in the 
middle section dedicated to jewelry displays rather 
than watch-related displays. At the opposite end of 
the floor there were large displays by Ronda, Bulova, 
Casio, Miyota, Citizen, and Tutima. 
	 What I did find to be most interesting were the 
two separate booths utilized by Seiko. One was for 
the Seiko brand and the other was for Grand Seiko, 
which is now a separate brand. I spoke with a Seiko 
representative who took the time to explain the new 
Seiko strategy. The traditional Seiko brand will still 
be in the market with retail price points from about 
$200 to $2,000. These watches will be in both quartz 
and mechanical executions. Grand Seiko watches will 
be priced from approximately $4,000 to $50,000 and 
up. These watches, with sophisticated mechanical and 
quartz movements, will be crafted in dedicated work-
shops in Japan and marketed to discerning clients who 
want the best technology and highest quality possible. 
Grand Seiko is taking direct aim at several prestigious 
Swiss brands by producing these hand-finished pieces, 
often cased in karat gold or platinum, which Seiko 
says will rival or better the quality of almost any 
Swiss-made product.

	 This is not Seiko’s first venture into the higher 
price range. They gave it a try about 25 years ago with 
the Lassale brand, which was soon discontinued. This 
time they appear to be very serious about penetrating 
the luxury watch field. There has never been any ques-
tion about Seiko’s dedication to quality engineering and 
design of their products. The only question this writer 
has is, “Can they sell an expensive watch in the USA?” 
The marketplace will answer that question in the near 
future by the reception it gives to this new brand.
	 For distribution in the US, the Seiko and Grand 
Seiko will be sold through separate sales channels. I 
asked for a business card for each of those brands. 
Interestingly, the business cards only differed in the 
corporate name. They shared the same New Jersey 
address, phone, fax, and email addresses.
	 Only two of the three floors of Hall 4, known 
as the Hong Kong Pavilion, were open. The lower 
floor was totally closed, Figure 7. In the past, all three 
floors of this hall were filled with vendors of ma-
chinery, tools, supplies, and equipment. At that time, 
it was easy to spend an entire day just perusing the 
products on display. This year, there were only a hand-
ful of suppliers of watchmaking tools that included 
Beco Technic, Ernst & Friends, and Petitpierre. The 
remaining vendors were displaying Asian watches, 
jewelry, and packaging supplies. There was a particu-
larly interesting display from Singapore that featured 

Column: From the Workshop

Fig. 5. Moët and Chandon sponsored a champagne bar.

Fig. 6. Lonely corridors at Baselworld were the norm.
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watch winders for the sophisticated collector. These 
were not ordinary desktop watch winders that keep a 
couple of automatic watches wound while not being 
worn. Rather the external appearance of these wind-
ers was that of a large, home-security safe. Internally, 
they housed gangs of watch winders which could 
wind dozens of automatic watches simultaneously. 
They are available in a variety of finishes from fancy 
gloss to being totally clad in leather with the interior 
fittings having a high-gloss walnut finish. Although 
they resembled a security safe, their construction re-
vealed, in most cases, they were just big steel boxes 
with numerous watch winders. There was one model 
priced at $25,000 that featured a 45-minute fire rating 
and an anti-drill plate behind the lock which is UL 
rated, and it weighs over 900 pounds. This vendor’s 
display did provide a sense of some of the accessories 
available to sophisticated watch collectors. 
	 The final two photos accurately describe the visible 
changes that have taken place at Baselworld this year. 
Figure 8 shows a  nearly vacant pavilion that contrasts 
to past years when it was so crowded that walking in 
a straight line was nearly impossible. Figure 9 was tak-
en during lunch hour at a nearby restaurant on Friday 
and shows how the change in attendance has affect-
ed one of the multitude of businesses that depended 
upon Baselworld for extra income. In the past there 
was a line of people at the door waiting to be seated 
for lunch. This year that line was gone and there were 
plenty of empty seats waiting for patrons.
	 Next year’s Baselworld will be later in the spring 
to run in conjunction with the SIHH watch exposi-
tion in Geneva. The two shows will run sequentially 
beginning next year. SIHH will be first from April 26-
29 and immediately followed by Baselworld from April 
30-May 5. The two shows’ calendars have been syn-
chronized until 2024. The management of Baselworld 
has recognized the need to refocus and restructure 
Baselworld to accommodate the current and future 
marketplace. The old Baselworld format, which was so 
successful for many years, is now out of date. In their 
press release, the Baselworld management has prom-
ised to make the new Baselworld a relevant event for 
representatives of the watch, jewelry, precious stones, 
and technology sectors, as well as journalists, blog-
gers, and market influencers. In addition to welcoming 
dealers and collectors, Baselworld will have a digital 

platform with numerous information, service, and 
networking tools throughout the year. The plan is 
to transition Baselworld into more of a consumer 
show for watch lovers and collectors, something that 
would distinguish it from the invitation-only SIHH. 
Apparently, there is no longer enough business po-
tential to have Baselworld singularly focused upon 
buyers for the watch and jewelry industry. In addition 
to the traditional Baselworld buyers, the management 
hopes to attract enough collectors and end consum-
ers to increase attendance and vendor participation to 
again make a visit to Baselworld worthwhile. I believe 
I have witnessed the end of the old Baselworld in my 
recent visits there and hope to see the beginning of a 
new Baselworld as it adapts to the recent changes in 
the industry.

Jack Kurdzionak, watchmaker and watch material specialist, owned a Boston-area watch sales and service shop for 40 years. 
He has a BS (Northeastern University, 1967) and has studied at ETA, WOSTEP, BHI, SGUS, and AWCI, and works for Eckcells 
Watch Materials.

Fig. 7. 
The lower 

floor of 
the Hong 

Kong 
Pavilion 
was not 
needed.

Fig. 8. 
Baselworld 
pavilion 
was nearly 
vacant.

Fig. 9.  
A restaurant 
that once 
served large 
Baselworld 
crowds.

Horological Times	 35



1

2

HOW A WATCH WORKS 3

4

5

Originally published by Reprinted by

AMERICAN WATCHMAKERS-
CLOCKMAKERS INSTITUTE

1

2

HOW A WATCH WORKS 3

4

5

Originally published by Reprinted by

AMERICAN WATCHMAKERS-
CLOCKMAKERS INSTITUTE

Show and Tell
HOW A WATCH WORKS!!!
Display it in your workshop or home. Great gift for curious minds!

Order your awesome poster today! 

AWCI.COM/ONLINE-STORE

Available in two sizes.

18" � 24" - $15.99
		      plus shipping & handling

  24" � 36" - $19.99
    plus shipping & handling
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On the Road:  

Visiting America’s Horological Museums

By Kathy Ortt

Horology Museums in the Mid- and 
South-Atlantic States 

The National Watch and Clock Museum (NWCM) 
is located in Columbia, Pennsylvania, in Lancaster 
County, less than two hours from Philadelphia, 
Baltimore, Washington DC, and Scranton/Wilkes-
Barre, and is operated by the National Association of 
Watch and Clock Collectors (NAWCC).
	 The National Watch and Clock Museum opened in 
1977 with fewer than 1,000 items. Today, after several 
expansions and a current count of 12,000 items, the 
museum is recognized as the largest and most compre-
hensive horological collection in North America. The 
museum’s international collection covers a wide variety 
of clocks, watches, tools, and other time-related items. 
Nineteenth-century American clocks and watches 
make up their largest collection. Additional collections 

include early English tall case clocks, Asian timepieces 
from Japan and China, and timekeeping devices from 
Germany, France, the Netherlands, and Russia. The 
exhibits cover the history of timekeeping technology 
from early nonmechanical devices to today’s atomic 
and radio-controlled clocks. 
	 According to Meghan Kennedy, collections assis-
tant, “Many of the clocks in the museum are in work-
ing order. In fact, our gallery attendants wind most of 
them on Wednesdays. We do this only for clocks that 
we are confident will continue to work without having 
major issues. If a clock breaks, we decide if a profes-
sional evaluation is in order. However, as is the policy 
in most museums, we often decide not to fix a broken 
timepiece. We use the analogy of the axe: If the wood 
handle breaks and you replace it, and then the metal 
head breaks and you replace it, you no longer have the 
same axe.”

This month, we are covering two museums that are very well known to horol-
ogists. The National Watch and Clock Museum is dedicated solely to horology 
and probably known to most readers. The Smithsonian Institution offers some 
horology-related exhibits and so much more within its 19 world-class museums. 
Eleven of these museums are on the National Mall, six are in the DC area, and 
two are in New York City.
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	 NAWCC has a mission to educate the world in the 
art and science of timekeeping. Their vision is to be 
the premier educator in timekeeping and preserver of 
timepieces. “We are currently building an Education 
Collection, which would give researchers hands-on 
experience with objects in that collection. We are in 
the process of curating it and finding the best physical 
space in our building,” says Kennedy.
	 If you are interested in getting more involved with 
NWCM, they have opportunities for volunteers and 

interns at the museum but not just for horologists. These 
include museum tour guides, gift shop attendants, as 
well as collections, administrative, events, marketing, 
and publications assistants. 
	 The National Watch & Clock Museum is located at 
514 Poplar Street, Columbia, Pennsylvania. For more 
about this museum and detailed directions, hours, 
tours, and admission prices visit https://nawcc.org 
/index.php/museum or call 717-684-8261 (Option 3).

Hamilton Grade 936 Pocket Watch, Serial #1, ca. 1896, Hamilton Watch Company, Lancaster, Pennsylvania. This pocket watch was donated in 1979 along with many others in the 
collection. It is a size 18 pocket watch with a full plate and 17 jewels, along with a Roman numeral dial with red Arabic numerals on the outer circle. This movement was not finished until 
April 21, 1896 and was never sold. According to the first volume of Hamilton ledgers, the first movement finished was No. 59, on November 21, 1893. NWCM is thankful for the former 
Hamilton employees and other individuals who saved paperwork and watch paraphernalia from when the company closed its doors. Hamilton is now owned by the Swatch Group.

E. Howard & Co. Trinity Church Tower 

Clock, ca. 1905. When installed in 

1905, the clock had a weekly wind 

mechanism with time, chimes, 

and hour-strike, with a 13-foot 

pendulum. This tower clock was 

used in Trinity Church on Wall Street 

in New York City from 1905 to 2006. 

The clock was used to ring in the 

New Year before the city’s New 

Year’s Eve celebration was moved to 

Times Square. In 1960, the clock was 

given an electric mechanism; it was 

converted completely to electric in 

1979. The Trinity Church, although 

damaged in the attack on September 

11, 2001, was used as a refuge for 

those caught in the debris. Before 

NWCM received it as a donation, the 

tower clock was on display in Trinity 

Church’s office building.

Column: Visiting America’s Horological Museums
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Raingo Astronomical Orrery. The Raingo Orrery clocks, 
a dozen or so of which are known to exist, were made 
in the early 19th century. Four were commissioned by 
England’s King George IV for his four sons, but Raingo 
also made a few for the French nobility. One of the 
four remains as the property of the Queen of England 
at Windsor Castle. A small number were made with a 
music box base (as is this one); the rest were made on 
a simple round platform of Amboyna wood with the 
Orrery mechanism on a platform at the top. In all cases, 
the clocks can be set to show the current positions of 
the moon and earth around the sun; the objects can 
also be advanced with a crank to show their motion 
independently. 
	 The Orrery was loaned to the NAWCC National Watch 
& Clock Museum in July 2018 by the American Clock and 
Watch Museum (ACWM) of Bristol, Connecticut. It is 
currently on display in the European Gallery. The clock 
was donated to the ACWM by the W. H. Nicholls estate, 
which had purchased it from the Paul M. Chamberlain 
estate. Chamberlain discusses the clock in his famous 
book, It’s About Time. 

Images courtesy of the NAWCC National Watch and Clock Museum



The Smithsonian Institution

In 1980 the National Museum of History and Technol-
ogy became the current National Museum of American 
History. American history is emphasized in all exhibi-
tions. The staff of  the National Museum of American 
History wants visitors to see, through their horology 
exhibits, how we as a nation look at aspects of time in 
the US. They don’t emphasize clocks and watches, but 
how people measure, use, think about, and behave in 
time. When the Smithsonian has an exhibit that refers 
to time, they look at how Americans came to live by the 
clock, and what it is about our social and industrial ways 
that make us so time conscious. 
	 A watch that belonged to Helen Keller is an exam-
ple of a Smithsonian-curated watch that could make 
one wonder how its owner interpreted time. The touch 
watch was given to Keller by John Hitz, superinten-
dent of Alexander Graham Bell’s Washington DC es-
tablishment for the deaf, the Volta Bureau. Another 
watch that typifies American history is a horse timing 
stopwatch called  a chronodrometer. It’s a very early 
Waltham stopwatch that was made in the 1850s, when 
Waltham was the only company making watches in 
the US. These are just two examples of horology items 
at the Smithsonian Institution. I asked curator Carlene 
Stephens about others.

Q & A with Carlene E. Stephens, 
Curator, Division of Work & Industry
National Museum of American History  
Smithsonian Institution

What are the more important horological 
items on display in the National Museum 
of American History?

We have two clocks that I can think of right off the 
top of my head. We have an exhibition called American 
Stories  on the second-floor east, and on the second- 
floor west we have a second clock in an exhibit called 
American Democracy: A Great Leap of Faith. In 
American Stories, we have a very important 18th- 
century four-sided clock made by Joseph Ellicott. 
It was desirable to have this masterwork from the 
18th century in the exhibition. The clock in American 
Democracy is a very unusual clock. It’s been called the 
Great Historical Clock of America. It’s about 13 feet 
tall, covered with scenes, automated and painted still 
scenes, of one person’s idea of the greatest events in 
American history. If you know the Strasbourg cathedral 

clock, it’s 60 feet tall and has important events of the 
Christian history of the world. The clock in American 
Democracy was made in imitation of that. George 
Washington reviews the minutemen, and so forth and 
so on. The curator of the American Democracy exhibit 
thought this was a very important material piece of how 
we as a nation decide what are important events in our 
shared history. 

What is interesting about the exhibit in 
the National Air and Space Museum?
It’s called Time and Navigation: The Untold Story of 
Getting from Here to There. It starts with the coming of 
the clock to navigation at sea. There are a few pre-clock 
navigation instruments, but it’s mostly the introduction 
of the sea clock, and the dividing machine that makes 
the sextant possible. Then, navigation in the air cov-
ers all the weird kinds of timekeepers and instrumen-
tation required when the whole environment changes. 
The speed and environment changes when going from 
sea to air. We also cover navigation in space, and then 
we bring it right up to the present with inventing GPS. 
So, there are atomic clocks for GPS satellites overhead, 
and atomic clocks for submarine navigation. There are 
special aviation watches, hour angle watches, displayed 
there that belonged to Captain Philip Van Horn Weems 
and Charles Lindbergh.  

Do you have personal favorites among 
the horology items? 
Generally, my favorites change from day to day and are 
the pieces with great stories associated with them. In 
the Time and Navigation exhibition, we have a chro-
nometer said to be the first seagoing chronometer made 
in the United States. It was made by William Cranch 
Bond in 1812. He copied a French type of chronom-
eter with a falling weight rather than an English style 
because we were at war with the English. He couldn’t 
get spring steel. There was an embargo. And so, this 
chronometer has multiple levels of wonderful pieces of 
information that you can say about it. Both technically 
and in terms of who used it and for what reason. It went 
to sea only once. Bond instructed the captain how to 
rate the chronometer. 
	 I also love prototypes. We have lots of prototypes: 
Hamilton Electric, Bulova Accutron, and the steps 
leading up to the Hamilton Pulsar. These three watches 
basically helped make the transition from the mechani-
cal to the electrical in the world of watches.  
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For more about these museums and their differ- 
ent locations, detailed directions, hours, tours, and 
admission prices visit www.si.edu/museums and 
www.si.edu/spotlight/clocks-watches.
	 In future installments, we will cover museums 
in the Midwest, the southern US and the West Coast. 

If any of you have visited horological museums 
in the US, we’d like to hear from you. Please email 
editor@awci.com. Happy travels on the horological 
highway to America’s timeless treasures.

Kathy Ortt is an editor of the Horological Times.

The Great Historical Clock of America 

 on view in the American Democracy:  

A Great Leap of Faith exhibition.

Courtesy of the National Museum of American History
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No. Grade No. Grade No. Grade No. Grade No. Grade No. Grade No.         Grade

 * Hayden W. Wheeler model   **Hamilton 36 size chronometer watch

1691001-1693000  992L 
1693001-1696000  956P 
1696001-1699000  992L 
1699001-1703000  974P 
1703001-1704000  992L 
1704001-1705000  956P 
1705001-1706000  974P 
1706001-1707100  992L 
1708001-1714000  992L 
1714001-1715000  974P 
1715001-1717000  992L 
1717001-800  956 
1718001-1750000  992L 
1750001-1761000  900 
1761001-1765000  914 
1765001-1767000 920
1767001-1768000  914 
1768001-1769000  900 
1769001-1770000  920 
1770001-1778200  914 
1778201-1779000  910 
1779001-1780000  920 
1780001-1782000  910 
1782001-500  920 
1782501-1783000  900 
1783001-1808000 910
1808001-1810000  914 
1810001-1811000  910 
1811001-1813000  900 
1813001-1818000  910 
1818001-1819000  914 
1819001-1821000  910 
1821001-1822000  914 
1822001-1827000  910 
1827001-600  914 
1827601-1829100  910 
1829101-500  914 
1829501-1830000  910 
1830001-1831000  900 
1831001-1832000  920 
1832001-700  910 
1832701-1833300  914 
1833301-1834500  910 
1834501-1835400  914 
1835401-1836900  910 
1836901-1837400  914 
1837401-1839000  910 
1839001-500  914 
1839501-1844700  910 
1844701-1845700  914 
1845701-1848300  910 
1848301-1849500  914 
1849501-1851900  910 
1851901-1853100  914 
1853101-1856800  910 
1856801-1857900  914 
1857901-1860300  910 
1860301-1861000  914 
1861001-1863000  900 
1863001-700  920 
1863701-1864300  900 
1864301-1865000  920 
1865001-500  914 
1865501-1870300  910 
1870301-1871500  914 
1871501-1875100  910 
1875101-600  914 
1875601-1876500  910 
1876501-1877500  914 
1877501-1878700  910 
1878701-1880000  914 
1880001-300  920 
1880301-1881500  900 
1881501-700  920 
1881701-900  900 
1881901-1882900  920 
1882901-1885000  900 
1885001-1887400  910 
1887401-1888600  914 
1888601-1891000  910 
1891001-1892200  914 
1892201-1894600  910 
1894601-1895800  914 
1895801-1899000  910 
1899001-300  900 
1899301-1900000  920 
1900001-400  910 
1900401-1902100  914 
1902101-1907000  910 
1907001-1909000  914 
1909001-1910000  910 
1910001-500  920 
1910501-1911000  900 
1911001-1913000  920 
1913001-1914000  900 
1914001-1920000  910 
1920001-1922000  920 
1922001-1924000  910 
1924001-1925000  900 
1925001-1936000  910 
1936001-1937000  920 
1937001-900  900 
1940001-1941000  914 
1941001-1949000  910 
1949001-1950000  914 
1950001-1962000  910 
1962001-1963000  914 
1963001-1975000  910 
1975001-1976000  914 
1976001-1980000 910
1980001-1981000  914 
1981001-1988500  910 
1989001-400  914 
2000001-2001700  988 
2001701-2002400  986 
2002401-800  988 
2002801-2003100  986 
2004001-2035000  986 
2035001-2037200  981 
2040001-2064900 986
2100001-2191300  986A 
2200001-2248000  987 
2248001-2300000  987F 
2300001-2311000  992L 
2311001-2312000  974L 
2312001-2321700  992L 
2321701-2323000  974L 
2323001-2326000  992L 
2326001-2327000  974P 
2327001-2333000  992L 
2333001-2336000  974P 
2336001-2338000  992L 
2338001-2339000  974P 
2339001-2340000  974L 
2340001-2341000  974P 
2341001-2346000  992L 
2346001-2347000  974P 
2347001-2356000  992L 
2356001-2358000  974P 
22358001-2364000  992L 
2364001-2365000  974P 
2365001-2374000  992L 
2374001-2375000  974P 
2375001-2378000  992L 
2378001-2380000  974L 
2380001-2383000  992L 
2383001-2384000  950L 
2384001-2385000  992L 
2385001-2386000  974P 
2386001-2390000  992L 
2390001-2391000  974P 
2391001-2393000  992L 
2393001-2395000  974P 
2395001-2397000  992L 
2397001-2398000  974L 
2398001-2401000  992L 
2401001-2402000  974P 
2402001-2407000  992L 
2407001-2409000  974P 
2409001-2413000  992L 
2413001-2414000  974P 
2414001-2415000  974L 
2415001-2418000  992L 
2418001-2420000  974P 
2420001-2422000  992L 
2422001-2423000  974P 
2423001-2432000  992L 
2432001-2433000  974P 
2433001-2434000  992L 
2434001-2435000  974P 
2435001-2437000  992L 
2437001-2438000  974P 
2438001-2442000  992L 
2442001-2445000  974P 
2445001-2451000  992L 
2451001-2453000  974P 
2453001-2455000  992L 
2455001-2456000  974P 
2456001-2457000  992L 
2457001-2458000  950L 
2458001-2459000  974L 
2459001-2461000  992L 
2461001-2462000  974L 
2462001-2464000  992L 
2464001-2466000  974P 
2466001-2468000  992L 
2468001-2469000  974P 
2469001-2472000  992L 
2472001-2473000  974P 
2473001-2474000  992L 
2474001-2475000  974P 
2475001-2476000  992L 
2476001-2477000  974P 
2477001-2490000  992L 
2490001-2492000  974L 
2492001-2504000  992L 
2504001-2505000  950L 
2505001-300  950L 
2506001-2526000  992L 
2526001-2528000  974P 
2528001-2533000  992L 
2533001-2534000  974P 
2534001-2535000  992L 
2535001-2536000 974P 
2536001-2537000  974L 
2537001-2538000  974P 
2538001-2539000  974L 
2539001-2542000  974P 
2542001-2543000  992L 
2543001-2545000  974P 
2545001-2547000 992L
2547001-2548400  974P 
2548401-2548600  974L 
2548601-2548700 974P 
2548701-2550000  974L 
2550001-2551000  992L 
2551001-2552000  974L 
2552001-2555000  992L 
2555001-2555600  974L 
2555701-2557000  974L 
2558001-2560000  992L 
2560001-2561000  974L 
‘2561001-2563000  992L 
2563001-2564000  974L 
2564001-2566000  992L 
2566001-2566800  974L 
2567001-2581000  992L 
2581001-2583900  992E 
2583901-2584300  992L 
2584301-2596000  992E 
2596001-2597000  974L 
2597001-2608000  992E 
2608001-2608800  974L 
2609001-2611000  992E 
2611001-2611400  950L 
2611401-2613000  950E
2613001-2618000  992E 
2618001-2619000  950E
2619001-2631000  992E 
2631001-2631600  950E
2631801-2632000  950E
2632001-2639000  992E 
2639001-2641000  950E
2641001-2649000  992E 
2649001-2650600  950E
2651001-2655300  992E 
2900001-2911500  979
2911601-2931900  979F
3000001-3002300  922
3002301-3002500  922M.P.
3002501-3003800  922
3003801-3004000  922M.P.
3004001-3006100  922
3006101-3006300  922M.P.
3006301-3008000  922
3008001-3008600  922M.P.
3008601-3010000  922
3010001-3010500  922
3010501-3010700  922M.P.
3010701-3011900  922
3011901-3012500  922M.P.
3012501-3013100  922
3013101-3013700  922M.P.
3013701-3015700  922
3050001-3054800  902
3054801-3056000  922
3056001-3060800  902
3061001-3065100  904
3100001-3133800  916
3135001-3152700  918
3200001-3460900  912
4000001-4447201  987F
4447301-4523000  987E

A-001 to A-8900  980B
1B-001 to 1B-25300  999B
2B-001 to 2B-700  999B
2B-701 to 2B-800  950B
C-001 to C-396300  992B
E-001 to E-114000  989
E-114001 to E-140400 989E
F-101 to F-57600  995
F-57601 to F-59850  995A
F-59851 to F-62000  995
F-62001 to F-63000  995A
F-63001 to F-63800  995
F- 63801 to F-286200  995A
G-001 to G-13600  980
G-13601 to G-14600  980 & 980A
G-14601 to G-44500  980
G-44501 to G-45000  980A
G-45001 to G-47400  980
G-47401 to G-48400  980A
G-48401 to G-58200  980
G-58201 to G-58700  980A
G-58701 to G-61600 980
G-61601 to G-62500 980A
G-62501 to G-67500  980
G-67501 to G-68600  980A
G-68601-to G-651700  980
H-001 to H-1000  921
H-1001 to H-1800 400 & 921
H-1801 to H-2000  921
H-2001 to H-2800 400 & 921
H-2801 to H3500 400
H-3501 to H-51700  921
H-50001 to H-57500  401
J-001 to J-6 70600  982
L-001 to L-165000  997
M-001 to M-201900  982M
N-001 to N-532200  721
0-1 to 0-486300  987A
R-001 to R-3600  923
S-001 to S-18700  950B
SS-001 to SS-87400  987S
T-001 to T-783000  911
V-001 to V-127200  911M
X-001 to X-197600  917
Y-001 to Y-396200  747
CY-001 to CY-176700  748
O-01A to 622700-A  750
O-01C to 126000-C  751
001E to 47400E  752
001F to 63700F  753
001H to 26800H  754

1246301-800  956P 
1246801-1247000  974L 
1247001-1248000  992L 
1248001-1249700  974P 
1249701-1250000  956P 
1250001-1252000  983 
1252001-1253000  985 
1253001-1257000  983 
1257001-900  985 
1260001-970  Chro.** 
1260971-1265000   
1265001-1266000  956P 
1266001-1267000  974P 
1267001-1268200  978L 
1268201-1269000  978L 
1269001-600  992L 
1269601-1270000  992L 
1270001-1271700  956P 
1271701-1272000  974P 
1272001-1274000  996L 
1274001-500  993L 
1274501-700  992L 
1274701-1275000  992L 
1275001-1276000  972L 
1276001-1277000  974L 
1277001-1278000  992L 
1278001-1279000  975P 
1279001-1280000  974P 
1280001-1281000  992L 
1281001-800  974P 
1281801-1282000  956P 
1282001-1284000  996L 
1284001-1285000  992L 
1285001-1286000  956P 
1286001-1288000  978L 
1288001-500  993L 
1288501-1289100  992L 
1289101-700  990L 
1289701-1290000  992L 
1290001-1291500  974P 
1291501-1292000  992P 
1292001-1297000  992L 
1297001-1298000  974P 
1298001-1299000  992L 
1299001-1300000  975P 
1300001-1301000  974P 
1301001-1302000  974L 
1302001-500  992L 
1302501-1303000  990L 
1303001-500  972L 
1303501-1304000  972P 
1304001-1305000  978L 
1305001-1306000  956P 
1306001-1307000  974P 
1307001-1308500  992L 
1308501-1309000  993L 
1309001-1310000  974L 
1310001-1311000  972L 
1311001-1312000  992L 
1312001-800  974P 
1312801-1313000  956P 
1313001-1317000  992L 
1317001-1318000  956P 
1318001-1321000  992L 
1321001-300  990L 
1321301-1322000  992L 
1322001-700  974L 
1322701-1323000  972L 
1323001-1324000  992L 
1324001-1325000  996L 
1325001-1326500  975P 
1326501-1327000  993L 
1327001-300  956P 
1327301-1329000  974P 
1329001-1330000  992L 
1330001-1331300  974L 
1331301-800  972L 
1331801-1332000  978L 
1332001-1334000  992L 
1334001-400  974P 
1334401-1335000  956P 
1335001-300  978L 
1335301-1336000  972L 
1336001-1337000  992L 
1337001-1338200  996L 
1338201-1339000  996L 
1339001-1340000  956P 
1340001-1341000  992L 
1341001-300  972L 
1341301-500  974L 
1341501-1342000  978L 
1342001-1343000  992L 
1343001-400  956P 
1343401-1344000  974P 
1344001-1345000  992L 
1345001-600  974L 
1345601-1346000  972L 
1346001-1348000  975P 
1348001-1349000  974P 
1349001-1350000  992L 
1350001-600  972L 
1350601-1351000  974L 
1351001-1352000  993L 
1352001-1352300  974L 
1352301-800  978L 
1352801-1353000  974L 
1353001-500  972P 
1353501-1354200  956P 
1354201-700  992P 
1354701-1355000  974P 
1355001-1356000  992L 
1356001-1357000  974P 
1357001-1359800  992L
1359801-1361000  996L 
1361001-1362000  992L
1362001-600  974P
1362601-1363000  956P
1363001-1364000  992L
1364001-1365000  975P
1365001-800  956P
1365801-1367000  974P
1367001-1369400  992L
1369401-1370000  996L
1370001-1371000  974L
1371001-600  996L
1371601-1373000  992L
1373001-1374000  975P
1374001-1375000  992L
1375001-1376000  950L
1376001-1377000  992L
1377001-1378300  974P
1378301-1379000  956P
1379001-1380200  972L
1380201-1381000  978L
1381001-500  956P
1381501-1383000  974P
1383001-1384000  992L
1384001-1386100  974P
1386101-1387000  956P
1387001-1388000  992L
1388001-400  978L
1388401-1389000  978L
1389001-300  956P
1389301-1390000  956P
1390001-1391000  992L
1391001-500  956P
1391501-1392000  974P
1392001-1393000  992L
1393001-1394000  974P
1394001-1396000  992L
1396001-500  972L
1396501-1398000  974L
1398001-400  974P
1398401-1399000  956P
1399001-1400000  992L
1400001-1401000  936
1401001-1403000  924
1403001-1409000  940
1409001-500  946
1409501-1410000  940
1410001-1414000  924
1414001-300  941
1414501-1415000  925
1415001-1417000  924
1417001-1419000  940
1419001-1420000  924
1420001-1421000  940
1421001-1422000  924
1422001-1424000  940
1424001-1428000  924
1428001-1430000  940
1430001-200  924
1430201-400  948
1430401-1431000  924
1431001-1433000  940
1433001-1438000  924
1438001-500  926
1438501-1439500  924
1439501-1440000  926
1440001-1441000  940
1441001-1442000  924
1442001-500  926 
1442501-1444000  924
1444001-1445000  940
1445001-1447000  924 
1447001-1448200  940
1449001-1450500  924
1500001-600  974P
1500601-1501200  956P
1501201-1502000  974P 
1502001-1503000  993L
1503001-1504000  996L
1504001-500  974L
1504501-1505200  972L
1505201-700  978L
1505701-1506000  974L
1506001-1507000  975P
1507001-1508000  992L
1508001-400  974P
1508401-1509000  956P
1509001-1510000  992L
1510001-1511000  974L
1511001-1512000  975P
1512001-1513200  992L
1513201-600  992P
1513601-1514000  992L 
1514001-200  956P 
1514201-1515000  974P 
1515001-1516000  992L 
1516001-1517000  974P 
1517001-1520000  992L 
1520001-1521200  974L 
1521201-1522000  978L 
1522001-600  974P 
1522601-1525000  956P 
1525001-1527000  996L 
1527001-1528000  992L 
1528001-1531000  974P 
1531001-1533000  992L 
1533001-600  974P 
1533601-1534000  956P 
1534001-100  975P 
1535101-200  975P 
1535201-600  975P 
1535601-1536000  993L 
1536001-1537000  972L 
1537001-1538000  992L 
1538001-800  956P 
1538801-1539000  974P 
1539001-1540000  992L 
1540001-500  992P 
1540501-1541000  992L 
1541001-1542200  974P 
1542201-800  956P 
1542801-1543000  974P 
1543001-1544000  996L 
1544001-1545000  992L 
1545001-400  978L 
1545401-1546000  974L 
1546001-1548000  992L 
1548001-600  974L 
1548601-1549000  972L 
1549001-1550000  974P 
1550001-500  972P 
1550501-1552000  974P 
1552001-1555000  992L 
1555001-1557000  993P 
1557001-800  972L 
1557801-1558000  974L 
1558001-500  956 
1558501-1559700  956P 
1559701-1560000  974P 
1560001-1561000  975P 
1561001-1563000  992L 
1563001-1565000  978L 
1565001-1567000  992L 
1567001-1568000 974L 
1568001-1569000  992L 
1569001-1571000  972L 
1571001-1572000  974P 
1572001-1573000  975P 
1573001-1575000  974P 
1575001-400  950L 
1575401-1576000  950P 
1576001-1577000  950L 
1577001-1578000  975P 
1578001-1580000 992L
1580001-1581200  974L 
1581201-1582000  956P 
1582001-1583000  974P 
1583001-1584000  992L 
1584001-1585000  978L 
1585001-1586000  972L 
1586001-1587000  992L 
1587001-500  992P 
1587501-1589000  992L 
1589001-500  956P 
1589501-1590000  974P 
1590001-1591000  974L 
1591001-1592000  992L 
1592001-1593000  974P 
1593001-1595000  992L 
1595001-200  974P 
1595201-900  956P 
1595901-1596000  974P 
1596001-1611000  992L 
1611001-1612100  974P 
1612101-1613000  956P 
1613001-600  996L 
1614001-900  956P 
1614901-1615000  974P 
1615001-1625000  992L 
1625001-200  950L 
1625201-1626000  952L 
1626001-1627000  974P 
1627001-1633000  992L 
1633001-1635000  950L 
1635001-1636000  992L 
1636001-1637000  956P 
1637001-1638000  974P 
1638001-1642800  992L 
1642801-1643000  992P 
1643001-1644000  992L 
1644001-1646000  974L 
1646001-1648000  972L 
1648001-1649000  992L 
1649001-1652000  974P 
1652001-1653000  950L 
1653001-1654000  956P 
1654001-1657000  974P 
1657001-1660000  992L 
1660001-1661000  978L 
1661001-1663000  974P 
1663001-1664000  974L 
1664001-1665000  950L 
1665001-1666000  974P 
1666001-1667000  956P 
1667001-1669000  974P 
1669001-1670000  978L 
1670001-1671000  974P 
1671001-300  992L 
1671301-900  992P 
1671901-1672000  992L 
1672001-1676000  974P 
1676001-1678000  992L 
1678001-1679000  974P 
1679001-1681000  974L 
1681001-1682000  974P 
1682001-1683000  956P 
1683001-1685000  974P 
1685001-1686000  992L 
1686001-1688000  974P 
1688001-500  978L 
1689001-600  975P 
1690001-1691000  956 

850301-800  990 
850801-851000  972 
851001-400  993 
851401-852000  975 
852001-853000  992 
853001-854000  974 
854001-600  950 
854601-900  952 
854901-855100  960L 
855101-856000  950L 
856001-857840  975 
857841-858000  975L 
858001-500  974 
858501-859000  972 
859001-860000  974 
860001-862300  992 
862301-400  954 
862401-500  972 
862501-600  954 
862601-800  972 
862801-863000  974 
863001-864000  992 
864001-865000  975 
865001-866000  992 
866001-600  974 
866601-700  954 
866701-867000  972 
867001-868000  975 
868001-869000  992 
869001-870000  975 
870001-872000  992 
872001-200  993 
872201-874000  975 
874001-800  974 
874801-875000  975 
875001-300  952 
875301-876000  975 
876001-600  993 
876601-877000  975 
877001-400  992 
877401-700  975 
877701-878000  993 
878001-879400  975 
880001-600  992 
880601-882400  974 
882401-883400  992 
883401-884100  974 
884101-885300  992 
885301-886000  974 
886001-887000  992 
887001-300  974 
887301-890300  992 
890301-891000  974 
891001-600  992 
891601-892200  978 
892201-896200  992 
896201-897800  974 
897801-898000  972 
898001-899100  992 
899101-500  978 
899501-900000  974 
900001-902000  940 
902001-904000  926 
904001-906000  924 
906001-914000  940 
914001-916000  926 
916001-917000  927 
917001-919000  925 
919001-921000  940 
921001-923000  924 
923001-500  999 
923501-924000  925 
924001-926000  940 
926001-100  927 
927001-929000  926 
929001-933000  924 
933001-935000  925 
935001-937000  926 
937001-939000  940 
939001-941000  924 
941001-944000  940 
944001-949000  926 
949001-952000  925 
952001-958000  924 
958001-960000  926 
960001-968000  940 
968001-970000  926 
970001-971700  924 
971701-972000  948 
972001-973000  924 
973001-974000  936 
974001-975400  924 
975401-25 Spec. 926 
975426-976000  924 
976001-979000  940 
979001-100  942 
979101-981000  940 
981001-982000  948 
982001-984000  924 
984001-986000  940 
986001-987000  946 
987001-988000  936 
988001-992000  940 
992001-996000  924 
996001-999998  940 
999999-1000000  947 
1000001-1000300  972 
1000301-1003000  992 
1003001-1004000  974 
1004001-900  992 
1004901-1007100  974 
1007101-1008300  992 
1008301-1009500  974 
1009501-1010700  992 
1010701-1011200  972 
1011201-1012700  974 
1012701-1013000  992 
1013001-1015000  978 
1015001-300  974 
1015301-1016000  992 
1016001-300  975 
1016301-600  973 
1016601-1018000  993 
1018001-1020000  992 
1020001-1022600  950 
1022601-1023000  952 
1023001-700  992 
1023701-1024500  974 
1024501-600  974 
1024601-1025000  972 
1025001-1027000  975 
1027001-400  993 
1027401-1029600  975 
1029601-1030000  973 
1030001-1032000  992 
1032001-1033000  974 
1033001-200  972 
1033201-800  954 
1033801-1035300  974 
1035301-600  972 
1035601-1036000  974 
1036001-300  972 
1036301-800  954 
1036801-1037000  992L 
1037001-1038000  974 
1038001-1039000  992 
1039001-200  972 
1039201-500  978 
1039501-1040300  974 
1040301-1041000  992 
1041001-1042000  974 
1042001-700  992 
1042701-1043000  972 
1043001-700  978 
1043701-1044000  992 
1044001-1045000  974 
1045001-1046000  992 
1046001-1047000  975 
1047001-1048000  974L 
1048001-1049000  992 
1049001-500  990 
1049501-1051000  992 
1051001-200  975 
1051201-1052000  993 
1052001-500  972P 
1052501-900  954 
1052901-1053000  974 
1053001-1054000  992 
1054001-1056000  974 
1056001-1057000  975 
1057001-1061300  992 
1061301-1062300  972 
1062301-1066000  992 
1066001-1068000  974 
1068001-1069000  975 
1069001-1070000  974 
1070001-1071000  992L 
1071001-1073000  975P 
1073001-1075000  992 
1075001-1076200  974L 
1076201-700  972L 
1076701-1077000  978L 
1077001-1079000  974P 
1079001-1080000  992L 
1080001-100  952L 
1080101-200  960L 
1080201-400  994L 
1080401-1081000  950L 
1081001-1082000  978L 
1082001-400  993L 
1082401-1083000  973L 
1083001-1084000  990L 
1084001-1085000  992L 
1085001-1086000  992L 
1086001-1088000  974P 
1088001-1091000  992L 
1091001-200  978L 
1091201-1092000  974L 
1092001-1093000  992L 
1093001-1095000  974P 
1095001-1096000  992P 
1096001-400  974L 
1096401-1097000  974P 
1097001-1098000  992L 
1098001-400  975P 
1098401-1099000  975L 
1099001-600  993L 
1099601-1100000  975P 
1100001-1104000  992L 
1104001-1105000  974P 
1105001-1106000  992L 
1106001-500  978L 
1106501-1107000  972L 
1107001-1109000  992L 
1109001-1111000  972L 
1111001-1112000  974L 
1112001-1113000  974P 
1113001-1116000  992L 
1116001-900  974P 
1116901-1117000  974L 
1117001-1119000  992L 
1119001-1120000  978L 
1120001-1122000  992L 
1122001-1123000  974P 
1123001-500  972P 
1123501-1125000  974P 
1125001-1127000  992L 
1127001-1128000  972L 
1128001-1129000  974L 
1129001-1130500  974P 
1130501-1131000  956P 
1131001-1132000  992L 
1132001-1133000  990L 
1133001-1134000  978L 
1134001-1135000  972L 
1135001-1137000  992L 
1137001-1138000  956P 
1138001-1139000  956P 
1139001-1140000  978L 
1140001-1141000  972L 
1141001-1142000  956P 
1142001-500  974P 
1142501-1145000  974L 
1145001-1146000  975P 
1146001-500  956P 
1146501-1149000  974P 
1149001-1150000  974L 
1150001-600  950L 
1150601-1151800  952L 
1151801-1152000  952P 
1152001-900  950P 
1152901-1153200  952P 
1153201-300   
1153301-500  994P 
1153501-800  994L 
1153801-1154000  960L 
1154001-500  950L 
1154501-1155000  950P 
1155001-200  994P 
1155201-500  994L 
1156001-1158000  996L 
1158001-1160000  974P 
1160001-1162000  992L 
1162001-500  993L 
1162501-1164000  992L 
1164001-1166000  974P 
1166001-1167000  974L 
1167001-1168000  956P 
1168001-1169000  975P 
1169001-1170000  974P 
1170001-1174000  956P 
1174001-1176000  974P 
1176001-1177000  992L 
1177001-1178000  956P 
1178001-1179000  974P 
1179001-1181000  996L 
1181001-1182000  992L 
1182001-1183000  996L 
1183001-1184400  974P 
1184401-1185400  956P 
1185401-1186000  974P 
1186001-1187000  992L 
1187001-1188000  996L 
1188001-1189000  992L 
1189001-1190000  974P 
1190001-1192000  996L 
1192001-1193000  975P 
1193001-1194000  974P 
1194001-1195000  956P 
1195001-1196000  974P 
1196001-1199000  992L 
1199001-1201000  974P 
1201001-1202000  975P 
1202001-1203000  992L 
1203001-1204000  974P 
1204001-500  956P 
1204501-1206000  974P 
1206001-1207000  992L 
1207001-1210000  974P 
1210001-1212000  992L 
1212001-1213000  974P 
1213001-500  996L 
1213501-1214000  992L 
1214001-1214600  993L 
1214601-1215000  975P 
1215001-1216000  974L 
1216001-1219000  992L 
1219001-1220000  974P 
1220001-1221000  992L 
1221001-1223500  974P 
1223501-1224000  956P 
1224001-1227000  992L 
1227001-1228000  972L 
1228001-700  992L 
1228701-1229000  990L 
1229001-500  956P 
1229501-1230000  974P 
1230001-1231000  974L 
1231001-1232000  992L 
1232001-1233000  974P 
1233001-1236000  992L 
1236001-500  974P 
1236501-1237000  956P 
1237001-500  996L 
1237501-1238000  992L 
1238001-1239000  956P 
1239001-1241000  992L 
1241001-1242000  975P 
1242001-400  974L 
1242401-1243000  972L 
1243001-500  996L 
1243501-1244000  992L 
1244001-1245000  974P 
1245001-1246000  992L 
1246001-300  974P 

604001-605000  926 
B604001-605000 999Ball 
605001-606000  925 
B605001-606000 999Ball 
606001-607000  925 
B606001-607000 999Ball 
607001-608000  925 
B607001-608000 999Ball 
608001-613000  924 
B608001-613000  999Ball 
613001-614000  925 
B613001-614000  999Ball 
614001-616500  924 
B614001-616500  999Ball 
616501-617000  934 
B616501-617000  999Ball 
617001-619000  926 
B617001-619000  999Ball 
619001-620000  927 
B619001-620000  999Ball 
620001-622700  940 
B620001-622700  999Ball 
622701-623000  942 
B622701-623000  999Ball 
623001-624000  941 
B623001-624000  999Ball 
624001-625000  936 
B624001-625000 999Ball 
625001-626000  925 
B625001-626000 999Ball 
626001-627000  926 
B626001-627000  999Ball 
627001-628000  924 
B627001-628000  999Ball 
628001-630800  925 
B628001-630800  999Ball 
631001-636000  940 
B631001-636000  999Ball 
636001-637000  941 
B636001-637000  999Ball
637001-638000  936 
B637001-638000  999Ball 
638001-639000  926 
B638001-639000  999Ball 
639001-640000  925 
B639001-640000 999Ball 
640001-642000  924 
B640001-644400 999Ball 
644401-645000  940 
645001-645500  927 
B645001-645500  999Ball 
645501-646000  925 
B645501-646000  999Ball 
646001-647000  926 
B646001-647000 999Ball 
647001-648000  940 
B647001-648000 999Ball 
648001-649000  940 
B648001-649000 998Ball 
B649001-650000 998Ball 
B650001-651000  999Ball 
651001-652000  940 
B651001-652000  998Ball 
652001-652700  924 
B652001-652700  998Ball 
652701-652800  924 
652801-652900  927 
652901-653000  937 
653001-655000  940 
B653001-655000  999Ball 
655001-655200  924 
B655001-655200  999Ball 
655201-656000  924 
656001-657000  926 
657001-659000  927 
659001-660000  925 
660001-661000  927 
661001-662000  924 
662001-664000  940 
664001-666000  924 
666001-667000  940 
667001-668000  941 
668001-669000  926 
669001-670000  999 
670001-100  937 
670501-673000  925 
673001-675000  926 
675001-677000  940 
677001-678000  924 
678001-679200  927 
679201-680000  926 
680001-685000  924 
685001-687000  940 
687001-688000  925 
688001-689000  946 
689001-694000  940 
694001-696000  924 
696001-697000  941 
697001-700000  924 
700001-702000  974 
702001-703800  992 
703801-704000  990 
704001-400  992 
704401-705000  990 
705001-700  972 
705701-706000  974 
706001-707000  990 
707001-800  972 
707801-708000  990 
708001-709500  975 
709501-710000  973 
710001-800  993 
710801-711000  991 
711001-300  973 
711301-712000  975 
712001-600  993 
712601-713000  991 
713001-714900  975 
714901-715000  991 
715001-716000  993 
716001-100  972 
716101-717000  974 
717001-200  991 
717201-718000  975L 
718001-721500  974 
721501-722000  992 
722001-724000  974 
724001-725000  972 
725001-726000  974 
726001-727000  992 
727001-728000  974 
728001-729000  992 
729001-730000  975 
730001-731000  992 
731001-732000  975 
732001-734000  992 
734001-735000  975 
735001-736000  974 
736001-738000  975 
738001-739000  974 
739001-740000  975 
740001-100  974 
740101-200  972 
740201-900  974 
740901-741000  975 
741001-742000  992 
742001-743000  974 
743001-300  975 
743301-400  993 
743401-744000  975 
744001-500  974 
744501-745000  992 
745001-747000  975 
747001-700  974 
747701-748000  972 
748001-749500  992 
749501-750000  974 
750001-100  961 
750101-200  961 
750201-700  950 
750701-751000  952 
751001-752000  960 
752001-500  952 
752501-753000  950 
753001-500  952 
753501-754000  950 
754001-100  960 
754101-500  952 
754501-755000  960 
755001-400  992 
755401-500  974 
755501-700  972 
755701-900  974 
755901-756000  972 
756001-757000  974 
757001-300  975 
757301-500  993 
757501-758000  975 
758001-100  972 
758101-759000  992 
759001-760000  975 
760001-400  992 
760401-600  972 
760601-800  974 
760801-761000  992 
761001-400  975 
761401-600  993 
761601-762000  975 
762001-200  992 
762201-300  972 
762301-763000  974 
763001-300  993 
763301-600  973 
763601-764000  975 
764001-300  992 
764301-400  972 
764401-765000  974 
765001-300  992 
765301-767000  974 
767001-600  992 
767601-800  972 
767801-768000  974 
768001-769000  975 
769001-700  992 
769701-770000  972 
770001-100  974 
770101-771200  992 
771201-400  972 
771401-772000  974 
772001-773000  975 
773001-800  992 
773801-774000  972 
774001-775000  975 
775001-500  952 
775501-776000  950 
776001-300  973 
776301-700  993 
776701-777000  975 
777001-300  972 
777301-778300  974 
778301-800  992 
778801-900  972 
778901-779300  974 
779301-780100  992 
780101-300  972 
780301-781300  992 
781301-400  972 
781401-500  974 
781501-782000  992 
782001-783000  975 
783001-600  992 
783601-784000  974 
784001-785000  992 
785001-500  952 
785501-786000  950 
786001-787000  992 
787001-400  974 
787401-788000  972 
788001-791300  992 
791301-792600  974 
792601-900  972 
792901-793700  992 
793701-900  990 
793901-794000  992 
794001-200  972 
794201-795000  974 
795001-796400  992 
796401-800  972 
796801-797200  974 
797201-500  954 
797501-798000  974 
798001-500  990 
798501-800  972 
798801-799000  974 
799001-200  954 
799201-600  992 
799601-800000  954 
800001-802000  974 
802001-200  954 
802201-2  972 
802203-300  954 
802301-500  972 
802501-803700  974 
803701-804200  954 
804201-806000  974 
806001-807000  975 
807001-500  993 
807501-808800  975 
808801-809000  993 
809001-500  974 
809501-600  972 
809601-810000  974 
810001-300  990 
810301-812000  974 
812001-700  992 
812701-813000  974 
813001-814000  974P 
814001-800  974L 
814801-815900  992 
815901-816000  974L 
816001-817000  974P 
817001-819000  974L 
819001-820000  974P 
820001-821500  974L 
821501-822000  990L 
822001-700  992L 
822701-823000  974L 
823001-824000  974P 
824001-826000  975P 
826001-500  975L 
826501-827000  993 
827001-828000  975P 
828001-829000  974L 
829001-830000  974P 
830001-500  990L 
830501-831000  992L 
831001-100  954P 
831101-200  972P 
831201-500  954P 
831501-832000  974P 
832001-400  974L 
832401-833000  992L 
833001-834000  990L 
834001-600  974P 
834601-800  974L 
834801-835000  974P 
835001-600  992L 
835601-800  990L 
835801-836000  974L 
836001-500  974P 
836501-900  954P 
836901-837000  974P 
837001-838000  975P 
838001-839000  975L 
839001-400  974L 
839401-700  992L 
839701-840000   990L
84001-400   952L
840401-900   950L
840901-841000   952L
841001-842000  975P 
842001-843000   974L
843001-844000   974P
844001-200   993
844201-845000   975
845001-200   992
845201-400   972
845401-700   954
845701-846000   972
846001-500   952
846501-847000   950
847001-200   972
847201-849000   974
849001-850000   975
850001-300   992

322001-323000  974 
323001-700  975 
323701-324000  973 
324001-325000  960 
325001-100  965 
325101-326000  961 
326001-327000  974 
327001-300  971 
327301-500  973 
327501-328000  975 
328001-300  992 
328301-500  990 
328501-329000  992 
329001-330000  975 
330001-100  992 
330101-500  990 
330501-331000  992 
331001-200  973 
331201-400  975 
331401-500  969 
331501-700  971 
331701-800  973 
331801-332000  975 
332001-200  992 
332201-800  972 
332801-333000  974 
333001-500  975 
333501-700  971 
333701-900  973 
333901-334000  975 
334001-200  972 
334201-800  992 
334801-335000  990 
335001-600  975 
335601-800  971 
335801-900  973 
335901-336000  975 
336001-200  972 
336201-337000  974 
337001-338000  975 
338001-200  974 
338201-900  992 
338901-339000  990 
339001-300  971 
339301-500  973 
339501-340000  975 
340001-200  974 
340201-300  972 
340301-600  970 
340601-341000  974 
341001-200  973 
341201-342000  975 
342001-300  990 
342301-343000  992 
343001-344000  975 
344001-200  970 
344201-400  972 
344401-345000  974 
345001-346000  975 
346001-300  992 
346301-347000  974 
347001-180  993 
347181-200  991 
347201-300  975 
347301-400  973 
347401-700  993 
347701-900  991 
347901-348000  973 
348001-200  970 
348201-800  974 
348801-349000  972 
349001-350000  975 
350001-300  990 
350301-400  974 
350401-600  990 
350601-351000  992 
351001-352000  975 
352001-100  968 
352101-353000  974 
353001-354000  975 
354001-400  992 
354401-355000  974 
355001-800  975 
355801-900  973 
355901-356000  993 
356001-500  990 
356501-357000  974 
357001-358000  975 
358001-359000  974 
359001-360000  975 
360001-550  960 
360801-361000  960 
361001-100  993 
361101-300  991 
361301-400  993 
361401-700  975 
361701-20  973 
361721-362000  975 
362001-900  974 
362901-363000  990 
363001-364000  975 
364001-365000  974 
365001-100  975 
365101-300  973 
365301-366000  975 
366001-367000  974 
367001-500  975 
367501-368000  993 
368001-369000  974 
369001-370000  992 
370001-100  990 
370101-400  992 
370401-500  974 
370501-800  990 
370801-371400  992 
371401-500  972 
371501-373500  974 
373501-700  990 
373701-374000  992 
374001-200  974 
374201-700  990 
374701-375000  974 
375001-100  993 
375101-500  991 
375501-376000  975 
376001-200  972 
376201-500  974 
376501-377000  992 
377001-200  973 
377201-378000  975 
378001-379000  974 
379001-380800  992 
380801-381000  990 
381001-382000  992 
382001-100  990 
382101-383000  974 
383001-300  992 
383301-700  990 
383701-384000  972 
384001-700  974 
384701-900  972 
384901-385000  974 
385001-600  972 
385601-800  974 
385801-386000  990 
386001-800  974 
386801-900  992 
386901-387000  972 
387001-100  990 
387101-900  992 
387901-388000  972 
388001-400  990 
388401-389000  992 
389001-391000  974 
391001-300  972 
391301-392000  974 
392001-800  992 
392801-393000  990 
393001-400  975 
393401-600  973 
393601-394000  993 
394001-200  972 
394201-395000  974 
395001-100  993 
395101-900  991 
395901-396000  993 
396001-397000  992 
397001-200  990 
397201-398000  992 
398001-200  972 
398201-399000  992 
399001-600  993 
399601-400000  975 
400001-401000  924 
401001-402000  940 
402001-404000  924 
404001-405000  926 
405001-406000  924 
406001-407000  940 
407001-408000  926 
408001-416000  940 
416001-417000  926 
417001-418000  940 
418001-419000  926 
419001-420000  941 
420001-421000  940 
421001-422000  926 
422001-423000  924
423001-425000  926
425001-426000  924
426001-500  936 
426501-427000  944
427001-428000  924
428001-429000  926
429001-430000  925
430001-431000  924
431001-432000  925
432001-433000  940
433001-434000  924
434001-500  940
434501-600  942
434601-435000  946
435001-436000  924
436001-438500  940
438501-800  946
438801-900  942
438901-440000  946
440001-441000  924 
441001-442000  940 
442001-400  946
442401-500  942 
442501-443000  946
443001-444000  926
444001-445000  924
445001-446000  927
446001-447000  924
447001-448000  925
448001-449000  926
449001-450000  924
450001-451000  926
451001-452000  925
452001-453000  940
453001-454000  924
454001-456000  940
456001-457000  999
457001-458000  940
458001-459000  999
459001-110  946
459111-118  942
459119-200  946
459201-700  942
459701-460000  946
460001-461900  940
461901-462000  940
462001-463000  999
463001-500  940
463501-464000  940
464001-466000  926
466001-467000  924
467001-468000  926
468001-469000  940
469001-470000  924
470001-471000  926
471001-472000  946 
472001-473000  924
473001-474000  940
474001-475000  924 
475001-476000  940
476001-477000  924 
477001-478000  940
478001-479000  926
479001-480000  944 
480001-481000  926
481001-482000  927
482001-483000  924 
483001-484000  926
484001-485000  940
485001-486000  925
486001-487000  999
487001-488000  924
488001-489000  999
489001-492000  924
492001-493000  940
493001-494000  946
494001-495000  944
495001-496000  940
496001-497000  925
497001-498000  999
498001-499000  936
499001-501000  940
501001-900  926 
501901-502000  934 
502001-503000  926 
503001-504000  999 
504001-507000  940 
507001-508000  999 
508001-509900  940 
509901-510000  942 
510001-511500  940 
511501-700  942 
511701-517000  940 
517001-519000  924 
519001-521000  925 
521001-523000  944 
523001-524000  946 
524001-531000  940 
531001-532000  926 
532001-10  934 
532011-533000  926 
533001-535500  999 
535501-536000  940 
536001-537000  936 
537001-538000  924 
538001-543000  940 
543001-544000  927 
544001-200  934 
544201-545000  926 
545001-546000  925 
546001-547000  924 
547001-548000  926 
548001-549000  999 
549001-551000  946 
551001-553000  944 
553001-555000  940 
555001-556000  936 
556001-558000  924 
558001-560000  925 
560001-561000  999 
561001-562000  926 
562001-564000  924 
564001-565000  926 
565001-568000  940 
568001-569000  936 
569001-571000  924 
571001-576000  940 
576001-200  942 
576201-578000  940 
578001-580000  924 
580001-582000  926 
582001-584000  925 
584001-585000  927 
585001-587000  999 
587001-592000  940 
592001-593000  926 
593001-594000  924 
594001-601000  940 
B600001-601000     999Ball 
601001-601800  926 
B601001-601800     999Ball 
601801-602000  934 
B601801-602000   999Ball 
602001-603000  926 
B602001-603000    999Ball 
603001-604000  926 
B603001-604000    999Ball 

94001-003  934 
94004-95000  928 
95001-96000  923 
96001-100  942 
96101-700  940 
96701-97000  936 
97001-900  929 
97901-98000  927 
98001-99000  924 
99001-100000  925 
100001-101000  924 
101001-102000  925 
102001-103000  922 
103001-104000  927 
104001-105000  940 
105001-500  925 
105501-106000  927 
106001-107000  940 
107001-400  941 
107401-500  943 
107501-800  941 
107801-108000  943 
108001-200  928 
108201-109000  926 
109001-500  927 
109501-110000  925 
110001-900  940 
110901-111000  942 
111001-500  937 
111501-112000  941 
112001-200  928 
112201-113000  926 
113001-114000  925 
114001-003  940 
114004-115000  936 
115001-116000  927 
116001-117000  940 
117001-118000  925 
118001-119000  999 
119001-120000  925 
120001-121000  924 
121001-500  941
121501-122000  943
122001-300  940
122301-400  942
122401-123000  940
123001-124000  941
124001-100  942
124101-800  940
124801-125000  942
125001-126000  927
126001-127000  924
127001-128000  941
128001-129000  936
129001-130000  925
130001-500  924
130501-131000  926
131001-132000  925
132001-100  926
132101-200  934
132201-500  926
132501-133000  924
133001-134000  937
134001-135000  924
135001-136000  925
136001-137000  926
137001-100  11J
137101-138000  927
138001-139000  940
139001-140000  937
140001-300  938
140301-141000  942
141001-142000  941
142001-143000  940
143001-100  927
143101-144000  925
144001-145000  924
145001-146000  925
146001-400  934
146401-147000  924
147001-148000  927
148001-149000  940
149001-150000  925
150001-151000  924
151001-400  927
151401-500  935
151501-152000  927
152001-153000  936
153001-154000  941
154001-155000  936
155001-156000  927
156001-157000  940
157001-158000  925
158001-159000  940
159001-160000  941
160001-161000  940
161001-162000  941
162001-163000  926
163001-164000  943
164001-165000  940
165001-166000  925
166001-167000  924
167001-168000  927
168001-169000  940
169001-400  935
169401-170000 927
170001-171000  999
171001-172000  925
172001-100  934
172101-173000  926
173001-174000  925
174001-175000  924
175002-176000  HWW*
175001-699  HWW*
176001-177000  940
177001-178000  927
178001-179000  942
179001-500  935
179501-180000  927
180001-181000  940
181001-182000  941
182001-300  926
182301-400  934
182401-183000  926
183001-184000  941
184001-185000  940
185001-186000  925
186001-187000  942
187001-188000  927
188001-189000  924
189001-190000  925
190001-191000  926
191001-192000  927
192001-193000  924
193001-194000  925
194001-195000  926 
195001-500  935 
195501-196000  927 
196001-197000  926 
197001-198000  937 
198001-199000  936 
199001-200000  925 
200001-201000  926 
201001-202000  925 
202001-500  926 
202501-203000  934 
203001-204000  927 
204001-100  934 
204101-500  926 
204501-205000  934 
205001-206000  941 
206001-207000  940 
207001-208000  927 
208001-900  999 
208901-209000  940 
209001-210000  925 
210001-211000  940 
211001-212000  927 
212001-213000  940 
213001-500  941 
213501-600  937 
213601-214000  925 
214001-215000  924 
215001-216000  927 
216001-217000  940 
217001-218000  927 
218001-219000  940 
219001-220000  925 
220001-221000  924 
221001-222000  927 
222001-223000  926 
223001-02  927 
223003-04  941 
223005  937 
223006-224000  927 
224001-225000  924 
225001-226000  927 
226001-227000  940 
227001-228000  925 
228001-229000  924 
229001-230000  925 
230001-500  926 
230501-231000  924 
231001-565  937 
231566-232000  927 
232001-233000  940 
233001-234000  941 
234001-235000  940 
235001-236000  941 
236001-237000  936 
237001-238000  941 
238001-239000  926 
239001-500  943 
239501-240000  941 
240001-241000  940 
241001-242000  941 
242001-243000  940 
243001-244000  927 
244001-245000  936 
245001-246000  925 
246001-247000  940 
247001-248000  927 
248001-249000  940 
249001-250000  927 
250001-251000  926 
251001-252000  927 
252001-253000  924 
253001-254000  925 
254001-255000  940 
255001-256000  925 
256001-257000  926 
257001-258000  941 
258001-259000  924 
259001-260000  941 
260001-261000  940 
261001-262000  927 
262001-263000  926 
263001-264000  925 
264001-265000  940 
265001-266000  927 
266001-267000  940 
267001-268000  925 
268001-269000  940 
269001-270000  927 
270001-271000  940 
271001-272000  925 
272001-273000  926 
273001-274000  941 
274001-275000  924 
275002-100  HWW* 
275102-200  HWW* 
275202-460  HWW* 
275462-500  HWW* 
276001-277000  940 
277001-278000  941 
278001-279000  940 
279001-280000  925 
280001-281000  936 
281001-282000  927 
282001-283000  926 
283001-284000  925 
284001-500  934 
284501-900  924 
284901-285000  999 
285001-286000  925 
286001-287000  940 
287001-288000  927 
288001-289000  940 
289001-290000  927 
290001-800  936 
290801-291000  938 
291001-292000  925 
292001-500  940 
292501-293000  942 
293001-294000  925 
294001-295000  926 
295001-296000  927 
296001-297000  940 
297001-298000  927 
298001-299000  940 
299001-300000  925 
300001-300  972 
300301-500  970 
300501-900  974 
300901-301000  968 
301001-400  975 
301401-500  971 
301501-302000  973 
302001-100  990 
302101-200  992 
302201-300  990 
302301-900  992 
302901-303000  990 
303001-100  973 
303101-300  971 
303301-800  975 
303801-304000  973 
304001-100  970 
304101-400  972 
304401-305000  974 
305001-100  973 
305101-200  971 
305201-300  969 
305301-900  975 
305901-306000  973 
306001-400  972 
306401-307000  974 
307001-100  975 
307101-300  971 
307301-400  975 
307401-500  973 
307501-600  975 
307601-700  971 
307701-900  975 
307901-308000  969 
308001-700  990 
308701-309000  992 
309001-100  971 
309101-400  973 
309401-310000  975 
310001-400  970 
310401-311000  974 
311001-700  975 
311701-312000  973 
312001-200  970 
312201-500  972 
312501-600  968 
312601-313000  974 
313001-100  973 
313101-400  971 
313401-600  969 
313601-314000  975 
314001-600  974 
314601-900  972 
314901-315000  970 
315001-100  971 
315101-400  973 
315401-316000  975 
316001-200  992 
316201-300  972 
316301-500  992 
316501-317000  972 
317001-600  975 
317601-700  969 
317701-318000  973 
318001-100  972 
318101-900  974 
318901-319000  970 
319001-100  971 
319101-320000  975 
320001-300  972 
320301-400  968 
320401-321000  974 
321001-200  973 
321201-322000  975 

1-20  936 
21-30  932 
31-60  936 
61-400  932 
401-1000  936 
1001-20  937 
1021-30  933 
1031-60  937 
1061-1100  933 
1101-300  937 
1301-600  933 
1601-2000  937 
2001-3000  7J 
3001-100  931 
3101-500  935 
3501-600  931 
3601-900  935 
3901-4000  931 
4001-300  930 
4301-5100  934 
5101-400  926 
5401-600  934 
5601-6000  930 
6001-600  936 
6601-700  938 
6701-800  936 
6801-7000  932 
7001-10  17J 
7011-600  937 
7601-700  939 
7701-800  937 
7801-8000  933 
8001-700  936 
8701-800  938 
8801-9000  936 
9001-300  937 
9301-600  939 
9601-800  937 
9801-900  933 
9901-10000  939 
10001-200  938 
10201-400  936 
10401-50  932 
10451-500  936 
10501-700  938 
10701-900  936 
10901-11000  938 
11001-12000  936 
12001-200  939 
12201-13000  937 
13001-400  999 
13401-14000  938 
14001-15000  999 
15001-300  939 
15301-15401  21J 
15302-700  937 
15701-16000  939 
16001-100  931 
16101-200  930 
16201-300  927 
16301-400  931 
16401-600  927 
16601-17000  931 
17001-500  929 
17501-18000  931 
18001-200  928 
18201-300  926 
18301-500  928 
18501-19500  930 
19501-700  926 
19701-20000  930 
20001-300  934 
20301-500  926 
20501-21000  999 
21001-300  935 
21301-500  927 
21501-800  935 
21801-22500  927 
22501-800  931 
22801-23000  935 
23001-200  928 
23201-500  7J 
24001-500  926 
24501-25000  934 
25001-100  11J 
25101-400  927 
25401-800  931 
25801-26000  935 
26001-500  930 
26501-27000  928 
27001-28000  929 
28001-29000  999 
29001-800  927 
29801-30000  935 
32001-300  926 
32301-700  930 
32701-33000  934 
33001-500  931 
33501-800  927 
33801-34000  935 
34001-500  928 
34501-700  930 
34701-800  926 
34801-35000  934 
35001-800  931 
35801-36000  935 
36001-37000  928 
37001-38000  929 
38001-500  926 
38501-600  930 
38601-900  934 
38901-39000  926 
39001-200  931 
39201-500  935 
39501-700  927 
39701-900  935 
39901-40000  931 
40001-200  930 
40201-500  934 
40501-41000  926 
41001-500  929 
41501-42000  927 
42001-43000  999 
43001-300  941 
43301-500  943 
43501-700  937 
43701-900  941 
43901-44000  943 
44001-02  21J
44003-400  938 
44401-500  942 
44501-45000  936 
45001-46000  929 
46001-500  926 
46501-800  934 
46801-47000  930 
47001-500  927 
47501-700  935 
47701-48000  931 
48001-05  942 
48006-300  940 
48301-500  942 
48501-900  940 
48901-49000  942 
49001-400  927 
49401-900  925 
49901-50  11J 
50071-500  962 
50501-750  960 
50751-50850  964 
50851-51000  960 
51001-51300  16s 
51301-400  963 
51401-650  961 
51651-750  965 
51751-52000  961 
52001-300  16s 
52301-500  976 
52501-700  974 
52701-800  966 
52801-53000  976 
53001-53070  16s 
53071-53500  977 
53501-900  975 
53901-54000  967 
54001-200  972 
54201-300  974 
54301-500  976 
54501-700  974 
54701-800  968 
54801-55000  976 
55001-300  973 
55301-600  977 
55601-700  969 
55701-800  977 
55801-56000  975 
56001-300  974 
56301-500  976 
56501-600  966 
56601-800  972 
56801-900  974 
56901-57000  976 
57001-300  977 
57301-500  975 
57501-600  973 
57601-800  975 
57801-58000  977 
58001-100  972 
58101-200 974 
58201-300 972 
58301-400 966 
58401-500 976 
58501-600 972 
58601-800 974 
58801-59000 976 
59001-300 973 
59301-500 967 
59501-700 975 
59701-60000 977 
60001-500 976 
60501-700 974 
60701-61000 976 
61001-200 975 
61201-500 977 
61501-600 973 
61601-800 975 
61801-62000 977 
62001-100 972 
62101-300 974 
62301-500 976 
62501-700 974 
62701-900 972 
62901-63000 974 
63001-500 977 
63501-600 975 
63601-800 977 
63801-900 975 
63901-64000 973 
64001-100 976 
64101-200 972 
64201-300 974 
64301-600 972 
64601-700 976 
64701-900 974 
64901-65000 976 
65001-200 973 
65201-300 977 
65301-400 975 
65401-500 973 
65501-700 977 
65701-900 975 
65901-66000 977 
66001-200 976 
66201-300 974 
66301-500 972 
66501-600 976 
66601-700 974 
66701-800 972 
66801-67000 974 
67001-100 977 
67101-300 975 
67301-600 973 
67601-800 975 
67801-68000 977 
68001-800 960 
68801-69000 964 
69001-100 977 
69101-200 975 
69201-400 973 
69401-600 975 
69601-70000 977 
70001-200 976 
70201-400 970 
70401-600 968 
70601-900 972 
70901-71000 974 
71001-200 975 
71201-500 971 
71501-700 975 
71701-90 973 
71791-800 969 
71801-900 977 
71901-72000 975 
72001-100 974 
72101-300 976 
72301-600 974 
72601-700 968 
72701-900 976 
72901-73000 972 
73001-200 975 
73201-300 973 
73301-74000 977 
74001-400 974 
74401-600 972 
74601-75000 976 
75001-76799 HWW* 
76002-76800 HWW* 
77001-100 969 
77101-300 973 
77301-500 975 
77501-600 971 
77601-700 973 
77701-900  975 
77901-78000  977 
78001-500  970 
78501-700  972 
78701-900  974 
78901-79000  976 
79001-100  973 
79101-300  975 
79301-700  977 
79701-900  975 
79901-80000  973 
80001-200  972 
80201-400  974 
80401-600  970 
80601-700  972 
80701-900  974 
80901-81000  976 
81001-300  961 
81301-500  965 
81501-82000  961 
82001-300  972 
82301-500  974 
82501-600  970 
82601-700  972 
82701-800  974 
82801-900  968 
82901-83000  976 
83001-400  977 
83401-500  971 
83501-700  975 
83701-800  973 
83801-900  975 
83901-84000  969 
84001-400  974 
84401-500  970 
84501-700  972 
84701-800  968 
84801-85000  976 
85001-200  937 
85201-900  941 
85901-86000  943 
86001-87000  928 
87001-88000  929 
88001-500  926 
88501-89000  930 
89001-500  941 
89501-90000  937 
90001-100  926 
90101-950  999 
91001-92000  925 
92001-200  940 
92201-93000  936 
93001-94000  927 

“The Railroad Timekeeper of America”

GRADE 911
22/0 SIZE  
17 JEWELS

FIRST SERIAL NUMBER

GRADE 995A
21/0 SIZE  
17 JEWELS

GRADE 756
21/0 SIZE  

19 JEWELS 
MARKED AS 001K

GRADE 995
21/0 SIZE  
17 JEWELS

GRADE 751
21/0 SIZE  
17 JEWELS

GRADE 750
21/0 SIZE  
17 JEWELS

NUMBER 001A

GRADE 721
21/0 SIZE, 17 JEWELS 

CENTER SECONDS
NOT PRODUCED

GRADE 982M
14/0 SIZE, 19 JEWELS

GRADE 982
14/0 SIZE, 19 JEWELS
MARKED AS MODEL 2

NOT PRODUCED

GRADE 982
14/0 SIZE, 19 JEWELS
MARKED AS MODEL 1

GRADE 980A
14/0 SIZE, 17 JEWELS

MARKED AS G33

GRADE 980
14/0 SIZE, 17 JEWELS

INCABLOC
NOT PRODUCED

GRADE 999
6/0 SIZE, 17 JEWELS
NEVER PRODUCED

GRADE UNKNOWN
6/0 SIZE, HUNTING, 7 JEWELS 

MARKED AS SAMPLE 74
NEVER PRODUCED

GRADE 687
6/0 SIZE, HUNTING  

17 JEWELS
NEVER PRODUCED

GRADE 2987
6/0 SIZE, HUNTING  

18 JEWELS 
CENTER SECONDS 

MARKED AS MODEL 31

GRADE 988
6/0 SIZE, OPEN FACE  

17 JEWELS

GRADE 987S
6/0 SIZE, HUNTING  

17 JEWELS 
CENTER SECONDS,  PROTOTYPE  

MARKED AS 987A

GRADE 987E
6/0 SIZE, HUNTING 

17 JEWELS, ELINVAR
MARKED AS MODEL NO. 1

GRADE 987A
6/0 SIZE, HUNTING  

17 JEWELS
MARKED AS MODEL 1

GRADE 987A
6/0 SIZE, HUNTING  

17 JEWELS
NUMBER 0123456

GRADE 987
6/0 SIZE, HUNTING  

17 JEWELS

GRADE 987
6/0 SIZE, HUNTING  

17 JEWELS
FIRST SERIAL NUMBER

GRADE 986
6/0 SIZE, OPEN FACE  

17 JEWELS

GRADE 979F
6/0 SIZE, HUNTING  

19 JEWELS

GRADE 979
6/0 SIZE, HUNTING  

19 JEWELS

GRADE 505
5/0 SIZE 

ELECTRIC BALANCE WHEEL 
 11 JEWELS

GRADE 921
10 SIZE, OPEN FACE, 21 JEWELS, ADJ 5 POS

GRADE 980
14/0 SIZE, 17 JEWELS

SHOCK RESISTANT
NOT PRODUCED

GRADE 980
14/0 SIZE, 17 JEWELS

MARKED AS G39

GRADE 980
14/0 SIZE, 17 JEWELS

MARKED AS G22

GRADE 754
12/0 SIZE, 19 JEWELS

FIRST SERIAL NUMBER

GRADE 753
12/0 SIZE, 19 JEWELS

MARKED AS SAMPLE 7

GRADE 401
12/0 SIZE, 19 JEWELS

ILLINOIS MADE

GRADE 957
8/0 SIZE, 17 JEWELS
NEVER PRODUCED

GRADE 748
8/0 SIZE, 18 JEWELS 

CENTER SECONDS
SERIAL CY001

GRADE 747
8/0 SIZE, 17 JEWELS

SERIAL Y001

GRADE 917
10 SIZE, OPEN FACE, 17 JEWELS

MARKED AS MODEL

GRADE 917
10 SIZE, OPEN FACE, 17 JEWELS

GRADE 402 
12 SIZE, OPEN FACE, 17 JEWELS
ILLINOIS MADE, SERIAL H50001

GRADE 922 MASTERPIECE
 12 SIZE, OPEN FACE, 23 JEWELS, ADJ 5 POS

GRADE 922
12 SIZE, OPEN FACE, 23 JEWELS, ADJ 5 POS

GRADE 920
12 SIZE, OPEN FACE, 23 JEWELS, ADJ 5 POS

GRADE 912
12 SIZE, OPEN FACE, 17 JEWELS

GRADE 910
12 SIZE, OPEN FACE, 17 JEWELS

GRADE 904
12 SIZE, OPEN FACE, 21 JEWELS, ADJ 5 POS

GRADE 900
12 SIZE, OPEN FACE, 19 JEWELS, ADJ 5 POS

GRADE 999B
16 SIZE, OPEN FACE, 21 JEWELS, ADJ 6 POS

BALL WATCH CO., OFF RR STANDARD
MARKED AS MODEL

GRADE 996
16 SIZE, OPEN FACE, 19 JEWELS

GRADE 6992B
16 SIZE, OPEN FACE, 21 JEWELS

ADJ TEMP & 6 POS, MARKED SAMPLE 32

GRADE 3992B
16 SIZE, OPEN FACE, 22 JEWELS, ADJ TEMP & 6 POS

CENTER SECONDS, HACK, MARKED U.S. GOVT

GRADE 992B
16 SIZE, OPEN FACE, 21 JEWELS, ELINVAR
ADJ TEMP & 6 POS, MARKED AS MODEL

GRADE 992L
16 SIZE, OPEN FACE, 21 JEWELS, ELINVAR

GRADE 990
16 SIZE, OPEN FACE, 21 JEWELS

GRADE 978
16 SIZE, OPEN FACE, 17 JEWELS

GRADE 977
16 SIZE, HUNTING, 16 JEWELS

GRADE 975
16 SIZE, HUNTING, 17 JEWELS

GRADE 975
16 SIZE, HUNTING, 17 JEWELS

GRADE 974B
16 SIZE, OPEN FACE, 17 JEWELS, ELINVAR

MARKED AS MODEL

GRADE 973
16 SIZE, HUNTING, 17 JEWELS, SINGLE ROLLER

GRADE 972
16 SIZE, OPEN FACE, 17 JEWELS, DOUBLE ROLLER

GRADE 971
16 SIZE, HUNTING, 21 JEWELS

GRADE 960
16 SIZE, OPEN FACE, 21 JEWELS

GRADE 956
16 SIZE, OPEN FACE, 17 JEWELS

GRADE 952
16 SIZE, OPEN FACE, 19 JEWELS

GRADE 950E
16 SIZE, OPEN FACE, MOTOR BARREL, ELINVAR 

23 JEWELS, MARKED AS MODEL
GRADE 950B

16 SIZE, OPEN FACE, 23 JEWELS, MARKED AS MODEL
GRADE 950

16 SIZE, OPEN FACE, 23 JEWELS
GRADE UNKNOWN

18 SIZE, OPEN FACE, 7 JEWELS
GRADE 946

18 SIZE, OPEN FACE, MOTOR BARREL, 23 JEWELS
GRADE 942

18 SIZE, OPEN FACE, MOTOR BARREL, 17 JEWELS
GRADE 940

18 SIZE, OPEN FACE, MOTOR BARREL, 21 JEWELS

GRADE 940
18 SIZE, OPEN FACE, 21 JEWELS

GRADE 937
18 SIZE, HUNTING, 17 JEWELS

GRADE 936
18 SIZE, OPEN FACE, 17 JEWELS

GRADE 931
18 SIZE, HUNTING, 17 JEWELS

GRADE 927
18 SIZE, HUNTING, 17 JEWELS

GRADE 926
18 SIZE, OPEN FACE, 17 JEWELS

GRADE 925
18 SIZE, HUNTING, 17 JEWELS

GRADE 924
18 SIZE, OPEN FACE, 17 JEWELS

MODEL 23
16 SIZE, 19 JEWELS, CHRONOGRAPH

MARKED AS SAMPLE 49

MODEL 22
35 SIZE, 21 JEWELS, ADJ TO TEMP & 6 POS, SERIAL 2F001

MODEL 21
85 SIZE, MARINE CHRONOMETER, 14 JEWELS

GRADE 980W
14/0 SIZE, 17 JEWELS

SOLD UNDER ILLINOIS NAME
MARKED AS W551

GRADE 980H
14/0 SIZE, 17 JEWELS

SOLD UNDER HOWARD NAME

GRADE 980B
14/0 SIZE, 17 JEWELS
MARKED AS MODEL

GRADE 986A
6/0 SIZE, OPEN FACE  

17 JEWELS

GRADE UNKNOWN
16 SIZE, OPEN FACE, 17 JEWELS  

NEVER PRODUCED, MARKED AS MODEL

This special collection of movement photos was received by the American Watchmakers-Clockmakers 
Institute as a gift from Richard Slaugh of the Hamilton Watch Co. and original prints are located in the 
Henry B. Fried Library. The selected photos represent movements produced in the USA. Pictured are 
many rare movements including first serial numbers, samples, and model movements for calibers never 
produced in addition to regular production pieces.

©AmericAn WAtchmAkers-clockmAkers institute · 701 enterprise Drive · hArrison, oh 45030 · 513-367-9800 · WWW.AWci.com 

GRADE 972
16 SIZE, OPEN FACE, 17 JEWELS, SINGLE ROLLER

GRADE 974 SPECIAL
16 SIZE, OPEN FACE, 17 JEWELS, DOUBLE ROLLER

GRADE 974
16 SIZE, OPEN FACE, 17 JEWELS, SINGLE ROLLER

GRADE 992
16 SIZE, OPEN FACE, 21 JEWELS

GRADE 992
16 SIZE, OPEN FACE, 21 JEWELS

GRADE 992E
16 SIZE, OPEN FACE, 21 JEWELS, ELINVAR

ADJ TEMP & 6 POS

GRADE 998B
16 SIZE, OPEN FACE, 21 JEWELS, ADJ 6 POS

BALL WATCH CO., OFF RR STANDARD

GRADE 992L
16 SIZE, OPEN FACE, 21 JEWELS

GRADE 999
16 SIZE, OPEN FACE, 21 JEWELS, ADJ 5 POS

BALL WATCH CO., OFF RR STANDARD
SAPPHIRE PALLETS

GRADE 998 
16 SIZE, OPEN FACE, 23 JEWELS, ADJ 5 POS

BALL WATCH CO., OFF RR STANDARD
MOTOR BARREL, ELINVAR

GRADE 916
12 SIZE, OPEN FACE, 17 JEWELS

GRADE 914
12 SIZE, OPEN FACE, 17 JEWELS

GRADE 918
12 SIZE, OPEN FACE, 19 JEWELS

GRADE 923
10 SIZE, OPEN FACE, 23 JEWELS, ADJ 5 POS

MARKED AS MODEL

GRADE 983
0 SIZE, HUNTING, 17 JEWELS

GRADE 987F
6/0 SIZE, HUNTING  

17 JEWELS

GRADE 987E
6/0 SIZE, HUNTING 

17 JEWELS, ELINVAR

GRADE 980
14/0 SIZE, 17 JEWELS

GRADE 770
12/0 SIZE 

22 JEWELS

GRADE 980
14/0 SIZE, 17 JEWELS

MARKED AS SAMPLE 77

GRADE 989E
18/0 SIZE 

17 JEWELS, ELINVAR

GRADE 989
18/0 SIZE 
17 JEWELS

GRADE 989
18/0 SIZE, 17 JEWELS
NO SERIAL NUMBER

GRADE 721
21/0 SIZE, 17 JEWELS
MARKED AS MODEL

GRADE 997
20/0 SIZE, 17 JEWELS
MARKED AS MODEL

GRADE 502
5/0 SIZE

ELECTRIC BALANCE WHEEL 
 11 JEWELS

NOT PRODUCED

GRADE 500A
5/0 SIZE 

 ELECTRIC BALANCE WHEEL
10 JEWELS

GRADE 500
5/0 SIZE  

ELECTRIC BALANCE WHEEL 
10 JEWELS

SERIAL NUMBERS AND GRADES

GRADE 980
14/0 SIZE, 17 JEWELS

GRADE 987F
6/0 SIZE, HUNTING  

17 JEWELS

America’s Watchmaking Heritage  
Made in the USA!

Buy Your Hamilton Watch Poster Today! 

This special collection of movement photos was received by the American Watchmakers-Clockmakers Institute as a gift from Richard Slaugh of the Hamilton 
Watch Co. and original prints are located in the Henry B. Fried Library. The selected photos represent movements produced in the USA. Pictured are many rare 
movements to size including first serial numbers, samples, and model movements for calibers never produced in addition to regular production pieces. Now 
available at www.awci.com/online-store

$1999
  

10% Discount for Members

24" X 36"
 (fits Standard-Size Poster Frame)

Plus S & H

http://www.awci.com/online-store
http://www.awci.com/online-store


Elroy Anderson shows how he can adjust the height of a 
movement for easy access using structural framing.

Different 
arrange-
ments of 
structural 
framing 
to hold 
move-
ments 
and shelf 
clocks, 
plus a 
small ta-
ble stand.

Two rails mounted on 
a shop wall allow for 
various locations to 
be used in test-run-

ning clocks.

Lenard Mayzel shared a Junghans chiming clock 
movement and had questions about timing the chimes.

Minnesota Clockmakers Guild (MCG)
Elroy Anderson presented the April program about 
Mainsprings: Measurement, Handling, Removal, 
Installation in Barrels, Cleaning, and Lubrication.
For March, Elroy Anderson presented Aluminum 
Structural Framing. He explained and demonstrated 
how to work with and use the different types of con-
nectors for clock and movement testing. Anderson 
showed different setups for clock testing designs. 
Anderson finished his presentation with a brief vid-
eo of using the aluminum structural framing with 
the DeKalb High School tower clock he restored. 
	 FlexMation donated door prizes for the meeting. 
Ivy Booth, Susan Wood, and Lenard Mayzel won 
flashlights. Materials for a test stand were also do-
nated. Ron Widenhoefer and Mark Purdy won the 
test stand materials.
	 For Show and Tell, Lenard Mayzel shared a 
Junghans chiming clock movement and had ques-
tions about timing the chimes. Ken Danner  shared 
a pinion with a loose, rotating wheel and asked how 
to hold it tight on the shaft.
 
FUTURE MCG MEETINGS/TOPICS
May 4-5, 2019–Joint MCG–MWCA Symposium
May 25, 2019–OTL Meeting–TBD
June 6, 2019–MCG Meeting–TBD

Affiliate Chapter NEWS
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MCG OFFICERS 
President: Ivy Booth · 612-719-0161 · iboothrn68@gmail.com
Treasurer: Garth Antila · 715-386-3575 · 3mgarth@gmail.com
Secretary: Dean Ziegenbein · 952-454-1247 · ziegedw@gmail.com

Horological Society of New York 
(HSNY)
The following information was obtained from The Horologist’s Loupe, submitted by Carolina Navarro, 
Director of Public Relations, HSNY, Copyright©2019. Published by the Horological Society of New York, 
Inc.; all rights reserved.

The Horological Society of New York celebrated 
its 153rd year at the 2019 Gala and Charity Auction 
on April 17, 2019. The annual Gala and Charity 
Auction was an opportunity to look back at HSNY 
accomplishments, recognize talented watchmaking 
students, and bid on incredible watches and ephem-
era. A selection of extraordinary timepieces, excep-
tional experiences, and horological miscellanea were 
up for bid, with all proceeds benefitting HSNY’s 
ongoing educational programs. 

	 In April, HSNY’s traveling education courses had 
stops in Silicon Valley and Houston, Texas. HSNY’s 
traveling education courses are four-hour, hands-on 
experiences taught by expert watchmakers. Students 
can expect to work closely with instructors, who 
cover material from the Horology 101-103 classes 
taught weekly in New York City. May courses will be 
held in Seattle, Washington, hosted by The Rainier 
Club; Los Angeles, California, hosted by F.P. Journe; 
and Toronto, Canada, hosted by Moe Jaber at the 
University of Toronto.

HSNY OFFICERS 
President: Nicholas Manousos 
Vice President:  John Tiefert 
Director of Public Relations: Carolina Navarro
Treasurer: Charles S. Salomon

Capital Area Watchmaker and 
Clockmaker Guild (CAWCG)
Central Texas Affiliate Chapter - American Watchmakers-Clockmakers Institute (AWCI), www.cawcg.org

CAWCG’s annual auction will be May 4. In April, 
CAWCG presented the class, Introduction to the 
Swiss Pocket Watch. Instructors were Glen Morehead 
and Dennis Warner. The course introduced students 
to a basic wind-up Swiss pocket watch. Each stu-
dent worked with a 16½ ligne, 12 size movement. 
The movements were totally disassembled, each part 
named, movements were reassembled, and the pur-
pose of each part explained. Methods of servicing 
watches were discussed. The watch used in the course 
was the ETA 6497-1 (Unitas) 17 jewel, 16½ ligne 
Swiss watch with lever escapement. All parts for all 
the exercises were supplied by CAWCG. 

CAWCG OFFICERS 
President: Glen Morehead · glenmorehead@sbcglobal.net
Vice President: Terry Waldron · wolf1lead@yahoo.com
Treasurer: Hugh Lindsay · hugh@txcyber.com
Secretary: Jay Holloway · Jay@HollowayTrading.com

An assortment of angle brackets and T-nuts show how the 
accurate alignment of the framing is retained.

Ken Danner shared a pinion with a loose, rotating wheel.
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Florida
Florida Watch & Clock- 
makers Association, Inc.
Chris Wiles, CW21
President
239-671-3203
chriswiles1@mac.com

Richard LeBeau, CMW21
Treasurer
Saint Petersburg, FL
727-347-3758 
SSastar7@aol.com

Fabio Rodrigues, CW21
Education Chair
786-344-2840
fabusa@me.com

Indiana
Indianapolis  
Horological Association
Monique Baez, President
2064 Alysheba Drive
Indianapolis, IN 46234
317-374-3915  
moniquebaez@rocketmail.com

Massachusetts
Massachusetts Watchmak-
ers-Clockmakers  
Association, Inc.
Christopher Carey
Newton, MA
617-244-3779 
watrtwn@aol.com

Minnesota
Midwest Watchmakers- 
Clockmakers Association
Fred Fischer, President
Hugo, MN 
651-429-3340
cadcom@msn.com
www.mwca.us

Minnesota
Minnesota Clockmakers 
Guild
Ivy Booth, President
612-719-0161
Iboothrn68@gmail.com

Dean Ziegenbein, Secretary
4651 152nd Court
Apple Valley, MN 55124-6801
952-454-1247
ziegedw@gmail.com

Missouri
Metro St. Louis Watchmak-
ers-Clockmakers  
Association
Judit Katona, Secretary
watchmaker4225@gmail.com

New Jersey
Watchmakers Association 
of New Jersey
Richard Cuny, President
Tom’s River, NJ
732-818-9460
www.wanj.us

New York
Horological Society of 
New York
Nicholas Manousos, President
New York, NY
info@hs-ny.org
www.hs-ny.org

New York State Watchmak-
ers Association
Dale LaDue, CMW21  
West Henrietta, NY
585-424-1493

North Carolina
North Carolina Watchmak-
ers Association
Mack R. Shuping, CW21 
Treasurer
Winston Salem, NC
336-287-8402
336-768-1857  (fax)
mshupingwm@earthlink.net

Ohio
Watchmakers-Clockmak-
ers Association of Ohio
Lew Fleege, President
Orrville, OH
330-683-2391
fleege@zoominternet.net

Mark A. Baker, CMW, CC21
Treasurer
15852 ½ St. Rt. 62 
P.O. Box 292
Damascus, OH 44619
330-537-3939 (W)
bakerclock@voyager.net

Pennsylvania
Watchmakers Association 
of Pennsylvania
George H. Jones
State College, PA
814-238-1668 (B & H)
jones_grace@hotmail.com

Texas
Capital Area Watch & 
Clockmakers Guild
Glen Morehead, President
Jay Holloway, Secretary
Pflugerville, TX
512-294-7371
jay@HollowayTrading.com
www.cawcg.org

Virginia
Horological Association of 
Virginia 
Billy Best, President
3414 Wakefield Ave
Roanoke VA 24018
540-797-2357
Groovemaster2000@juno.com
http://havhome.org

Wisconsin
Wisconsin Horological 
Society
Allan J. Smiles, CMW21, 
President
402 W. Main St
Ashland, WI 54806-1510
715-682-3155
ashjewel@outlook.com

Do you enjoy spending time with other
watchmakers and clockmakers?
Join Your Local

Affiliate Chapter
for more information log on to

awci.com/about-us/affiliate-chapters

International Rep

The Chronometer Club
Michael Griner, CW21, 

President
Panama City, FL 
850-866-4303 

michael@davidscottjewelry.com

thechronometerclub@gmail.com

www.thechronometerclub.org

The Smithsonian 
Magazine ranked 
Columbia, PA, among the 
top 20 best small towns to 
visit in the United States, 
in part, because of its 
strength in history. 

The National Watch 
& Clock Museum in 
Columbia includes 
19th-century American 
clocks and watches and 
timekeepers from around 
the world.

“Columbia is home to one of the 
world’s only horology museums”

   -Smithsonian Magazine

UPCOMING 
EVENTS

Check out www.museumoftime.org 
for more info.

Hairspring  
Adjustments
April 27 – 28

Introduction to  
Pocket Watches I

May 4 – 5

Contact the Education Department 
at 717.684.8261, ext. 237 
or education@nawcc.org.

The Watch Repairer’s Manual
 by Henry B. Fried

This book is frequently used as the textbook 
for courses in watch and clock repair. It is 
ideal for individual study as well. Published in 
1986, the 4th edition includes the six chapters 
on case settings and winding systems, motor 
barrels and jeweled main wheels, the verge 
fusee watch, repairing fusee chains, how 
to make a verge (staff), and the duplex 
escapement, which were not present in earlier 
editions. A total of 26 chapters comprise 
this 456-page book, along with a glossary, 
appendices, and over 550 illustrations.

Written by Henry B. Fried, dean of American watchmakers, BHI Silver 
Medalist, and honored teacher, this book is the perfect reference for 
the beginner, the trade watchmaker, hobbyist, collector, or anyone 
interested in horology.

To order, go to the online store at www.awci.com.
Recommended reading 
for CW21 certification

$59.99
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AWCI News: Continued from page 5―President’s Message/Executive Director’s Message

866-367-2924 so we can arrange for it to visit your 
city. If you are willing to help us locate a high school 
where we can introduce some young people to the 
world of horology, that would help us a lot. We have 
established a goal to conduct a career-exploration 
event in all 48 continental states, and we won’t be 
able to do it without your help.
	 You can check out the latest mobile classroom 
schedule at www.awci.com/mobile-classroom.

Executive Director’s Message           

President’s Message  

more like an open-house event. The grand opening 
of the mobile classroom will be at JCK Las Vegas, 
where it will be parked inside, right in the middle of 
the watch lounge surrounded by watch brands. This 
is an amazing opportunity that JCK has given us, 
and I highly encourage any of you who can make the 
trip to come to Las Vegas and see it for yourself. I 
have been to JCK Las Vegas every year for the last 10 
years, and I have yet to see anything this cool on the 
showroom floor. We will be holding short seminars 
inside the classroom and giving tours in between. 
Most of the people who come to JCK are owners or 
employees of jewelry stores. One of the main goals 
of exposing them to the mobile classroom is to show 
them the capabilities and benefits of training their 
employees, whether it be salespeople or watchmak-
ers and clockmakers. We expect the schedule of the 
mobile classroom to be substantially planned out by 
the time it leaves Las Vegas. 
	 If you can’t make it to the Bay Area or to Las 
Vegas, you still have an opportunity to see it. The 
best opportunity would be to arrange a Build-a-
Watch or Build-a-Clock event in your city. You would 
be amazed at what kind of interest you can get just 
by asking around your immediate circle of influence. 
We are hosting these events not only in big cities but 
also in small cities that we normally wouldn’t think 
could support a full event. So, if you want to see 
the mobile classroom sooner rather than later, you 
can always try to schedule something in your area.  

	 We are always open to new ideas of where to go, 
so please reach out to Jason Champion, CW21, at 
jason@awci.com or 866-367-2924 to inquire about 
bringing the mobile classroom to you. 
	 Sometimes it might seem like we talk about 
change a little too much, but for as much change as 
we are enduring, there is just as much that remains 
the same. We don’t implement these changes lightly, 
and we only make them when we feel it is necessary 
to secure a better future for the institute. I appreciate 
every member who has stuck with us through all of 
these recent changes. We still offer great education 
courses and certifications exams at headquarters. 
You can still check out any books from the library at 
no charge. We still have the largest library of online 
technical guides. The magazine is continuing to be 
delivered on time every month with great content 
from the best contributors. The find-a-professional 
referral directory continues to get thousands of hits 
a month from the general public looking for a local 
watchmaker or clockmaker they can trust. Even with 
all the new things we are doing, we still continue to 
offer all the great benefits we have all along.

awci.com

Cotton/Polyester Blend
Available in S, M, L, XL
$25.00 – members get free 
shipping

Regular $30
Members $27Patches

Sew on your apron or lab coat
$5.00 – Members Only
Rocker $2.00 – Certified
Members Only

Membership Pin
$12.95

AWCI Shoulder Bag

The AWCI shoulder 
bag is the perfect 
companion to keep everything organized, 
secured, and readily accessible when away 
from the shop. Constructed with 600 denier 
polyester fabric for long-term durability, there 
is a roomy main compartment with pockets 
and storage slots for electronic devices, pens/
pencils, small tools, business cards, and 
supplies. Handy outside storage pockets can 
carry larger items. A key clip, durable snap 
buckles, and a removable shoulder strap 
add additional versatility. The AWCI logo is 
embroidered directly onto the main flap, so 
it will remain visible for many, many years 
without peeling or chipping away.

www.awci.com/online-store

Check out our website for these and other great items! 
If you need assistance, contact AWCI at 513-367-9800.

SHOP NOW while supplies last!

Horology T-Shirt

Show off Your Passion for
Horology-and AWCI! 

Wear These with Pride!
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help wantedhelp wanted

Marina Bay Watch Company
Marina Del Rey, California

Established Watch Repair shop, family run, and great 
environment. Looking for a well rounded watchmaker to 

be part of a great team with a positive attitude. 
For more details go to 

https://awci-jobs.careerwebsite.com
Job ID: 47232462

Luxury Vintage Concept, Inc.
Westlake Village, California

Luxury Vintage Concept is a company that specializes 
in the restoration of vintage watches of all levels of 

importance. We are looking for a qualified watchmaker 
who will be in charge of mechanical service and repair 

of watches of all brands including Rolex, Patek Philippe, 
Vacheron & Constantin and Audemars Piguet. 

A personal interest and passion for vintage and  
antique horology is definitely a plus.  

For more details go to 
https://awci-jobs.careerwebsite.com

Job ID: 47534437

Lee Michaels Fine Jewelry
Louisiana

Seeking a highly qualified and experienced watch repair 
technician at our Louisiana store locations including our 

Shreveport store and Lakeside Mall store in New Orleans, 
Louisiana.  We are a family owned business with 9 

premier locations in Louisiana, Mississippi, Texas and New 
Mexico and a Rolex authorized retailer.  

For more details go to 
https://awci-jobs.careerwebsite.com

Job ID: 47490392

Chicago Clock Company
Chicago Clock Company has been in business for 102 years, 
proudly as a family owned business.  Seeking a qualified 

Clockmaker/Horologist to join our team. 
For more details go to 

https://awci-jobs.careerwebsite.com
Job ID: 46050325

Palace Jewelers
Flourishing business for 87 years 

is looking for a competent watchmaker.  
Must have experience in disassembling and 
cleaning of mechanical watches as well as  

changing quartz movements, replacing crystals, 
 changing batteries and doing link adjustments.

 Only motivated candidates need apply.  
Please contact Tricia at 810-653-0522 or  

email Tricia@palacejewelers.com

help wanted

Breitling USA  
Watchmaker– immediate opening. 

Join a team of professional watchmakers working 
in a state of the art facility in Wilton, Connecticut.  

Responsibilities include maintenance service and repair 
on mechanical watches and chronographs according to 

defined targets, standards, policies and procedures.
 All resumes should be sent to careers@breitlingusa.com.

For more details go to 
https://awci-jobs.careerwebsite.com

Job ID: 46611728Check out other  
Help Wanted ads at 

www.awci.com
click on 

http://awci-jobs.careerwebsite.comEducation/Careers—Career Center

Master watchmaker wanted for the largest
seller of fine pre-owned watches in the

world. See www.grayandsons.com
for watches we buy, sell, and repair.

Minimum 10 years experience repairing
Patek Philippe, Rolex, Audemars Piguet,

Piaget. Experience in chronographs,
perpetual calenders, auto movements

& lathe work. $82,500/year plus benefits.

Please fax or e-mail your resume to
305-865-9666 • rich@grayandsons.com

MASTER WATCHMAKER 
CAREER OPPORTUNITY

Miami Beach, Florida

Jewelry Retailer & Manufacturer of Luxury  
looking for the right fit to join our team.

Marketstreetdiamonds.com
LonzanoWatch.com
HatchBrilliance.com

Contact Dino 301-633-4321
DinoLonzano@gmail.com

Georgetown, Washington DC
1906

Seeking Watchmaker

https://awci-jobs.careerwebsite.com
https://awci-jobs.careerwebsite.com
https://awci-jobs.careerwebsite.com
https://awci-jobs.careerwebsite.com
tel:8106530522
http://awci-jobs.careerwebsite.com
http://www.grayandsons.com
tel:3058659666
tel:3016334321
mailto:Tricia@palacejewelers.com
mailto:careers@breitlingusa.com
https://awci-jobs.careerwebsite.com
http://www.awci.com
http://awci-jobs.careerwebsite.com
mailto:rich@grayandsons.com
mailto:DinoLonzano@gmail.com
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for sale

wanted to buy
WATCH TOOLS, PARTS, WATCHES

Watchmaker teaching son the trade.  
Looking for Tools, Parts, Watches,  

Watchmaker Estates, etc.
860-315-4653 or email  

watchmaker1212@gmail.com

✦ Watch Repair Tools &
Supplies

✦ Clock Repair Tools &
Supplies... for American 

        and European clocks
✦ Horological Repair/

Reference Books
 

or call/write for your 
copy today... 

$5.00  postpaid

Our 2016-2017 Catalog
 Clock & Watch Repair Supplies, Books, and Tools 

is available Online...
Free with any order!

Browse through our 
  inventory and order 
    on-line 24-hours a day!...

www.merritts.com

1860 Weavertown Rd, 
Douglassville, PA 19518

610-689-9541   FAX: 610-689-0567 

Wanted: Chronograph Movements and Parts
Paying for Valjoux 69, 72, 88 up to $800.00, Venus 178 

$300, Longines 13 ZN, 30 CH $500.00,  
Movado 90, 95 $300.00.  Also buying high-grade  

movements and parts.  
Dean Sarnelle 

 25 W. Beverley St.,  Staunton, VA 24401 
540-885-6064

onceuptime@aol.com

WE BUY WATCHES
Rolex, Patek, Cartier, LeCoultre, Vacheron,  

Breitling, Audemars, Tudor and others.  
Modern or Vintage.  

Doug Giard, 586-774-3684

wanted to buy

$$WANTED ANYTHING$$
Rolex - Cartier - Patek - Breitling- Panerai - 

 Le Coultre Vacheron - AP - Etc.
Watches, Boxes, Dials, Links, Parts, Bands,  

Movements, Crystals, Bezels, Crowns, Clocks, Signs, 
Posters, Catalogs, Instruction Books, Polish Cloths, 

Wallets, Hats, Shirts, Promo Items, ANYTHING! 
 Doug Giard, 586-774-3684

WANTED WATCH BOXES
Buy - Sell - Trade

We want most major brands.  
Also buying high-end jewelry brand boxes.  

Doug Giard, 586-774-3684

SERVICE/SALES OF TIMING AND 
 CLEANING MACHINES

Vibrograf, L&R, and Watchmaster
Over 20 years experience

Quick repairs & reasonable prices
www.timemachinerepair.com
Dale Sutton 609-374-5880 or  

service@timemachinerepair.com

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 
112 Central Avenue North, Kent, WA 98032 

 253-852-5125

services

ELECTRONIC INSTRUMENT SERVICE
We are Factory Authorized Service for:
• Greiner VIBROGRAF
• TICK-O-PRINT & L&R

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

190 Deepstone Drive San Rafael, CA 94903
Used Equipment Bought & Sold

For Information
415-479-8960

www.electronicinstrumentservice.com

SERVICE INC.WATCH

OFFICIAL FACTORY SERVICE CENTER
•IWC SCHAFFHAUSEN  •PORSCHE DESIGN BY IWC

•PORSCHE DESIGN BY ORFINA
Personal, Professional, Prompt 
Jack Freedman, Watchmaker

718-851-5306 or www.superiorwatch.com
Rolex Dial Wanted

Buying Rolex dials and parts. 
Top premium prices for vintage!

Daytona: up to $20,000   
Submariner: up to $5,000

GMT: up to $4,000 
Explorer: up to $2,000

Modern dials Gent’s: $100 - $1,000
Call: 617-742-0221

Email: paul@pduggan.com

ATTENTION RETIRED WATCHMAKERS
Call us before you sell your parts, tools, and 

watches. We have helped over 200 
watchmakers in the last 15 years to dispose of 
their accumulations. When you’re really ready 

to sell, we’re ready to buy! 
Phone 229-928-9092 or 727-327-3306. 

Ask for Jeff or Nancy. 
Email: jeffnancy@mchsi.com

Turn Key Watch - Clock - Jewelry Business
Authorized Dealer Sales - Service - Restore
Extensive Stock - New - Restored - Parts
Greatest Location - PCH Just South of LAX
Fast Growing Beach Communities - Walk-Ins
Long Established - Lease Options- Retiring
Aerospace - Law - Entertainment Clientele
310.709.0144 or 686.8669 - Serious Only
www.westchesterwatchworks.com

Like us on Facebook! 

www.facebook.com/MyAWCI

Like us on Facebook! 

www.facebook.com/HorologicalTimes

Follow us on Instagram!

www.instagram.com/americanwatchmakers

Follow us on Twitter!

www.twitter.com/AWCInstitute

Check out our educational videos!

www.youtube.com/awci/videos

tel:8603154653
http://www.merritts.com
tel:6106899541
tel:5408856064
tel:5867743684
tel:5867743684
tel:5867743684
tel:6093745880
tel:2538525125
tel:4154798960
tel:7188515306
tel:6177420221
tel:2299289092
tel:7273273306
tel:3107090144
tel:3106868669
http://www.facebook.com/MyAWCI
http://www.facebook.com/HorologicalTimes
http://www.instagram.com/americanwatchmakers
http://www.twitter.com/AWCInstitute
http://www.youtube.com/awci/videos
mailto:watchmaker1212@gmail.com
mailto:onceuptime@aol.com
http://www.timemachinerepair.com
mailto:service@timemachinerepair.com
http://www.electronicinstrumentservice.com
http://www.superiorwatch.com
mailto:paul@pduggan.com
mailto:jeffnancy@mchsi.com
http://www.westchesterwatchworks.com
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Advertising Policy for the Horological Times
The publisher reserves the right to approve all advertising copy and reject any advertisements not in keeping with the publisher’s standards. The publisher may, at the publisher’s sole discretion and for any reason and without 
notice, decline to publish or republish any ad, in which case any fees submitted or paid for such ads shall be returned or rebated to the advertiser. The publisher reserves the right to edit all copy. The advertiser and/or agency 
agree to assume liability for all content of advertisements printed.  The advertiser will also accept responsibility for any claims or suits arising therefrom brought against the publisher.  Printed articles may also be used by the 
publisher without permission expressly sought, or payment made, on www.awci.com, the American Watchmakers-Clockmakers Facebook page, or via other media.
	 Editorial material and letters of opinion are invited, but reflect the opinions of the authors only and do not represent the views of the American Watchmakers-Clockmakers Institute (AWCI), its directors, officers or employees.  
AWCI reserves the right to edit all submitted materials and is under no obligation to accept any submitted materials for publication.  The approval procedures are available from AWCI and at www.awci.com. The appearance, 

reference, or advertisement of any product or service in this publication shall not be deemed an endorsement of such products, methods or services by AWCI, its directors, officers, or employees.

Publisher’s Standards
AWCI makes a concerted effort not to publish any advertisement which promotes or depicts practices not in harmony with our professional Standards & Practices for Watchmakers & Clockmakers.  The advertisement of generic 
parts, tools, and materials is allowed when such advertisement does not possess any trademarked image, brand, or name.  Advertisers can refer to the items by name, function, quality, size, and description. Genuine parts can 
be advertised as such in accordance with the advertiser’s relationship and agreement with the manufacturer. 
	 We encourage advertisers to reach out to our members and market goods and services which will help them to professionally service their clients and represent themselves in a way which will “reflect positively on him or 
her, on the AWCI, and the entire watch and clock repair industry, including all of its participants.”  
– AWCI Code of Ethics

Horological Times Advertising Policy & Editorial Policy

Minimum Schedule: 3-Month Minimum 
Advertising studies show it takes over 3 viewings for readers to recognize specifics in your ad. 

Deadline: 30 days before the first of the month in which you plan to run your ad. 

Note: If you place a recruitment ad on the www.awci.com Career Center as a combo online/HT ad, there’s no 

need to resend the ad to us. The website system is automatic.

To Place Your Ad: 
Email: classad@awci.com Fax: 513-367-1414 or 
Call: 866-FOR-AWCI (367-2924) • 513-367-9800

For Credit Card Payments…
• $1.10 per word 
•	Classified “Display” ads with art borders: $47.50 

per col. inch (2.25" wide) 
•	Blind ads – add’l $15.00  per ad 

For Paper Invoicing…
• $1.20 per word and
•	Classified “Display”ads 	with art/borders: $52.25
	  per col inch (2.25" wide)
• Blind ads – add’l $16.50 per ad

HT Classified Rates for 2019:

2019 CLASSIFIED POLICY
AWCI HT classified advertising fees/rates and minimum schedule remain the same as 
last year. We request that you put all classified advertising on a credit card. We accept  
MasterCard, Visa, American Express and Discover. If you require a physical invoice and  
30-day terms, your rates will be higher due to the additional costs incurred in labor, supplies 
and carrying charges.

tradespeople

FENDLEY & COX WHEEL AND PINION SPECIALIST
1530 Etain Rd.,   Irving, TX 75060

RICHARD COX, CMC, FNAWCC, CMBHI 
972-986-7698 / www.fendley-cox.com

MAINSPRINGS
Clock and music box - All sizes.

Custom made. Brass gear blanks.
Timewise (formerly TANI Engineering)

Ph: 330-947-0047, E-mail: twclock08@att.net

DENNIS KAYE
Advanced Clock Repair Services

108 Corgy Drive • Cary, NC 27513
Call 540-SERVICE (737-8423)

Now Restoring Painted & Silvered Dials!
Porcelain Dial Restoration

Watch  •  Pocket Watch  •  Clock
Platform Escapement Repair

Atmos Parts & Service
Kundo / ATO Coil Repair

Large Stock of Electric Motors
All Types Clocks Serviced

Prompt Reliable Service . . . Guaranteed™
Large Supply of Watch Movements & 

Parts for LeCoultre, Wittnauer & Longines
Call or Visit at dialrepair.com

Watch Parts Fabrication: 
I make all types of movement parts: Vintage to 

modern. MATT HENNING CW, 413-549-1950 
www.henningwatches.com 

tel:8663672924
tel:5133679800
tel:9729867698
tel:3309470047
tel:5407378423  
tel:5407378423  
http://dialrepair.com
tel:4135491950
http://www.awci.com
http://www.awci.com
http://www.awci.com
mailto:classad@awci.com
http://www.fendley-cox.com
mailto:twclock08@att.net
http://www.henningwatches.com
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Richemont owns several of the world’s leading luxury companies in the field of luxury goods, 
with particular strengths in jewelry, luxury watches and other luxury accessories. 

We are seeking talented and qualified Watchmakers to work for our brands located 
throughout the United States and Canada in our Boutiques and Service Centers.   

Responsibilities 

 Must be qualified to perform services which include Complete Maintenance and Quick Services on 
calibers that include 

o Quartz 
o Mechanical 
o Automatic 
o Chronograph 
o Complications 

 Diagnosis 
 Case Preparation 
 Achieve and maintain Production and Quality Objectives 

Qualifications 

 Accredited Certification 
 Experience working with luxury brands preferred 
 Strong attention to detail, with the ability to handle multiple tasks 
 Ability to work in a fast-paced environment 
 Strong diagnostic skills 
 Good customer service and communication skills 
 Knowledge of SAP System would be a strong advantage 

 

We offer competitive compensation, on-boarding program, benefits and relocation assistance. To be 
considered, please submit your resume and profile on www.Richemont.com or by fax to 817-283-2304. 

http://www.richemont.com
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