


SHARP@ 
KEYSTONE PRICING* MAKES EXTRA PROFITS! 

SHARP is everything a popular price top watch brand should be, delivering 
FAR BETTER BOTTOM LINE PROFIT. 

SHARP watch sales through over 20,000 prominent stores accounts for an 
important share of the total market for popular priced name brand watches. 

Count on SHARP watches for increased real profits. SHARP will deliver 
dramatically improved margins and substantial sales volume increases. 

SHARP® RELIABILITY 
• Dependable product performance 
• In stock, in depth availability and continuity 

of styles 
• Drop ship efficiency year round 

SHARP® MARKETING 
• Higher profit 
• Programs designed for increased turns 
• Reorder programs that work 
• Excellent communication and factory 

cooperation 

SHARP® ADVERTISING 
• Local market support 
• Network and local t.v. 
• Print campaigns in Time/People and other 

top magazines 

SHARP® QUALITY 
• Japanese movements 
• Superior quality control in all components 
• Exacting qual~y controls at factory and 

distribution centers 
• Quality is implemented in every detail 

SHARP® POWERFUL 
• 5 Year Limited Warranty for every style 
• New watch store warranty policy 

SHARP® PRODUCT 
• From $14.95 to $69.95 
• Analog Quartz - over 200 models 
• High Tech - over 30 top sellers 
• Many basic fast turn economy models for 

promotion 
• New exquisite selected distribution models 

*KEYSTONE PRICING! 10-Piece minimum - (less than 10 pieces billed at less 40 and 10) 

DISPLAYS AVAILABLE Light and motion displays for 50 and 90-piece units. 
Cost of display is offset with free goods - Call or write for details 

TERMS AVAILABLE 

Call Toll-Free to order 1-800-328-0205 
In Minnesota 1-800-392-0334 

Serving the trade since 1923 

NEW RICH 
GRAY 
DISPLAY 

FD-9002 - 90 piece Floor Display Light and Motion, 9 rows of 1 O marked 
spaces for easy tracking and reordering. Dimensions 18" dia. x 68" height. 

FREE Information Available * Quartz Movements * Crystals & Fittings * 
*Resale Merchandise* Findings* Stones* Tools & Supplies* 
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A couple of months ago in this column I 
discussed the need to secure our 

replacements in the horological field, and the 
need to ease the transition of the inexperienced 
graduate to the workplace. This month is a 
continuation on that subject. 

High schools across the country have . . 
guidance counselors and career days. Recommending a college educ~~1on is 
naturally the desired goal of these counselors. For those not quahf1ed or 
interested in an academic career, technical vocations are stressed. Computer, 
engineering, medical technicians, building trades, and many other careers 
requiring dexterity and mental abilities are commonly recommended, b~t 
seldom will our profession be suggested. The jobs are there, the money is 
there, and we, as AWi members, can do something to make this fact known 
to those who are faced with choosing their life's work. 

You can help in several ways. AWi has a fine slide-tape program, 
"Careers in Microtechnology" (also in the process of being produced in a 
video version). which is available to anyone who will present it to a group of 
students at a career day or other meeting agreed to by the school. AWi 
Directors and personnel cannot possibly reach the thousands of schools, 
but you, the individual member, can. You may know a guidance counselor 
or voc-ed teacher. Talk to them about our craft. Show the program. AWi 
Director Robert Macomber did. He presented it to a group of students in 
Prescott Arizona with encouraging results. If you feel that you cannot make 
this pre;entation yourself, but do know of a school that is interested, let us 
know so that we can make the arrangements. 

The term "microtechnology" is used because many jobs, other than 
watches and clocks, require watchmakers' skills. The space program, medical 
equipment, aircraft instrumentation, and others require watchmakers' skills. 

Another way for you to help is by personal contact. Use every 
opportunity to promote horological careers to your young friends. Invite 
him to your guild meeting. Perhaps a special career program could be ar­
ranged, and invite several students. Give a little of your time to show them 
the values of our profession. Make the spirit of Christmas a year-round 
policy. 

A HAPPY HOLIDAY SEASON TO YOU ALL! 

ON THE FRONT: T h is seasonal greet ing is from H . Armstrong Ro berts 

in Philadelphia , Pennsylvania. 



DAN SCHEIMAN 
Laboratory Technician II 
Eveready" Watch Battery 
Quality and Specifications 

Cleveland, Ohio 

The raw materials that go into 
Eveready®watch batteries are 
tested even before they are 
purchased. Dan Scheiman 
uses the atomic absorption 

Dan Scheiman is a and the highly skilled 
musician (piano and operator of a machine 
guitar), a backpacker called the atomic absorp-

spectrophotometer and other 
sophisticated testing equip­
ment to help detect and iden­
tify the slightest impurities 
that might adversely affect 

. EVEREAO'l 
© 1989 Eveready Battery Company, Inc. 

tion spectrophotometer used 
to test raw materials used in 
Eveready®watch batteries. 

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

manufacturing process, a high degree 
oftechnlcal expertise and people 

dedicated lo making the finest. 



Seeking Prospective Candidates 

For A WI Board of Directors 

Tiie committee involved with securing 
I ~andidates to run for the AWi Board of 

Directors is seeking recommendations from the 
membership. If you plan to suggest a possible 
candidate, please send that individual's name and 
background to: Mr. Fred S. Burckhardt, Chairman, 
Nominations for Board of Directors Committee, 
AWi Central, 3700 Harrison Avenue, Cincinnati, 
Ohio 45211 . 

Each recommendation will be carefully 
considered by the committee. Candidates will 
be selected on the basis of their past local asso­
ciation or AWI experience, geographical location, 
present job status, horological experience, and 
willingness to serve. 

Mr. Burckhardt must receive all recom­
mendations before January 31, 1990 to be con­
sidered for the 1990 election. 

• CRYSTAL GRINDER ........................ $237.50 

• F-BLK-50 ASS'T - 1 GROSS FLAT UNFINISHED TEMPERED BLANKS 
(1 mm. flat in variety of shapes) ............. $171.50 

• RG-1 ASS'T 1 GROSS REGULAR BLANKS 
(inside height with no walls} ................ $205.00 

• VIDEO TAPE FITTING GLASS WATCH CRYSTALS ........ $29.50 

$643.60 

SPECIAL PRICE TO INCLUDE ALL OF THE ABOVE . ..... .. . ... . .. $550.00 
In addition, each system includes a Vernier Gauge, Crystal Cement, 
practice crystals/bezels, and finished and blank crystal catalogues. 

ORDER FROM YOUR WATCH MATERIAL WHOLESALER 

AMERICAN PER FIT CRYSTAL CORP. 653 Eleventh Ave. New York, NY 10036 
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Our atest 
attery 

• o r1s 
moret an 

A Maxell EX VHS T-120 videocassette - a $4.99 retail value - is yours 
absolutely free for every 100 Maxell watch batteries you buy. What could 
be better? Your customers getthe watch batteries they're looking for, and 
you get to record and watch whatever you like on high-quality Maxell video­
tape. See your participating Maxell Battery distributor for details. Offer 
expires December 31, 1989. 

Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07410. 
Call 800-533-2836 (in NJ: 201-794-5900). 

maxelt 



Henry B. Fried, CMW, CMC, FAWI, FBHI, * FNAWCC 

A Watch front Le Lacie 

Q l have a small watch which was 
given to me when I was in 
Turkey. l was told it is a French 

watch and was used by women in the 
1800s. 

Could you please tell me the 
approximate age of the timepiece, who 
made it, where it was made, and any 
history of the manufacturer? l am en­
closing pictures of the timepiece with 
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Inside of Back Cover 

Hand Set Arbor 

,...----

Back Side of Inner Cover Inside of Front Cover 

the covers in the closed position, with 
the front cover open, and the back cover 
open. l also have enclosed a drawing 
of the printing that is on these covers 
as the printing is not readable in the 
pictures. 

Any information and history 
you can give me will be appreciated. 

Robert Sambs 
Eagle River, WI 

A Your photos are small, but I 
can make out a Swiss watch of 
the 1865 period from the town 

of Le Locle near the French border. 
The ebauche appears to be one by the 
Jacot family, prolific and ingenious 
makers and inventors in horology. 

The case and its decoration 
enhance the watch a bit but yet not 
very greatly. 

The dial hints that the case is 
a demi-hunter in which the approximate 
time can be discerned without opening 
the front. For more accurate time obser­
vation, the front lid most often opened 
with a press of the pendant, like a full 
hunter case. 

(Please turn to page 8) 



Borel Quartz Crown Assortmen 
Borel has assembled the 45 most common dustproof and 
waterproof types used on today's quartz watches, which 
require smaller sizes and taps. Includes diameters: 
2.50, 2.75, 3.00, 3.25, 3.50, 3.75 and Taps 10, 11, 12 & 13 

This new updated assortment includes tap 13 sizes, more 
WP sizes and more tap 12 crowns than previous assort­
ment. 1 each yellow and white of 40 numbers, 
plus 5 Blue Stone Crowns, yellow only. 
Total of 85 Crowns, in 60 bottle cabinet. 

Newly updated 
751 /2 Asst. sgo 

Dustproof Type 

J 
Diameter 

Waterproof Type 2.50mm 

2.75mm 

3.00mm 

3.00mm 

3.25mm 

3.25mm 

3.50mm 

3.50mm 
Assortment, now, includes 5 
Blue Stone Crowns DP 3.00, 3.50mm 
3.50, 4.00 and WP 3.00, 3.50. 

Japanese 
Style Crown 
Asst. 

3.75mm 

951/2 Asst. sgg 

Tube 

1.50mm 

1.60mm 

1.60mm 

1.80mm 

1.80mm 

1.60mm 

1.80mm 

1.60mm 

2.00mm 

1.60mm 

SWISS 
MADE 

.lhtrcl 

No other replacement crown approaches Borel Crown in quality, looks 
or effectiveness. Borel Crowns are made by the top Swiss producer 
of crowns for new-watch production. Borel stocks the complete range 
of sizes, styles, types, tap sizes, post lengths, and tube openings. 
You'll find exactly the crown you need. 

Diameter Design Tap10 Tap11 Tap12 Tap13 

2.75mm 

3.00mm 

3.25mm 

3.50mm 

3.50mm 

Post Design 

Flush liiill 

Flush lliiiiiill 

• 
• 
• 
• 
• 
• 
• 

Flush Im e 
Flush • e 
Flush fililD e 
Flush llBiiiiil e 
Flush lllilID e 
Flush miiillJ e 

652/10 652/11 652/12 

656/1 0 656/11 656/12 

660/10 660/11 660/12 660/13 

664/10 664/11 664/12 

666/10 666/11 

Tap10 Tap11 Tap12 Tap13 

752/10 752/11 752/12 752/13 

754/10 754/12 

756/10 756/11 756/12 

758/10 

760/10 760/11 

762/10 762/11 

764/10 764/11 

766/11 766/11 766/12 766/13 

Flush aiiIDJ • 768/10 768/11 768/12 

Flush Q • 770/1 0 770/11 

Borel has put together this unique assortment of crowns styled 
as those used on the popular Japanese brand watches: Seiko, 
Pulsar, Lorus and Citizen. Includes 47 numbers, most of which 
are the waterproof type with gasket, diameters from 2.5mm to 
5.5mm. Total 94 crowns, 1 each of yellow and white of 47 num­
bers. Refills available. 60 bottle cabinets. 
Some of the numbers in the assortment am: 
J-506-2254 J-25N02 J-35E09 J-30E02 J-35M10 J-40M17 
J-506-2614 J-40M32 J-45M30 J-50005 J-35003 J-35N57 
J-506-2847 J-40M24 J-45001 J-45W29 J-35M82 J-35M68 

.llttrel 
Jules Borel & Company, 1110 Grand Avenue, Kansas City, MO 64106 

National Order Desk-1·800-333-4646; FAX Order 1·800-333-4083 
Borel & Frei, 712 South Olive, Los Angeles, CA 90014 .llttrel National Order Desk - 1 ·800-654-9591 

Otto Frei - Jules Borel, P.O. Box 796, Oakland, CA 94604 
National Order Desk - 1·800·772-345& 
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QUESTIONS & ANSWERS 
(Continued from page 6) 

The legends on the inside back 
case cover denote that it has a lever 
escapement, 15 jewels, and made for the 
retailer Le Roy of Paris. The "Argent Fi" 
equals fine silver. Evidently Le Roy 
had this made for export to the Turkish 
market, a powerful and rich empire at 
that time which kept the Swiss, French 
and especially the English making such 
watches for them. 

Q l appreciate your time in reading 
my letter. I enjoy your input 
and articles in the Horological 

Times. It is because of these that I write 
to you and request your guidance. 

I've been working with clocks 
since my early teens, basically disas­
sembling and reassembling movements. 
I've always dreamed of working with 
clocks and watches with the hope of 
owning my own business. Since then it's 
always been a dream. Today I wish to 
make it a reality now that I have come 

~~~~~~~~~~~~~~~~---, 

Palek Philippe $20.000 and up LeCouttre 18K s1 ,ooo 
Rolex 14K $5,000 and up Movado 18K S1.500 
Rolex 18K SB.000 and up Universal Sleel S300 and up 
Rolex Steel Sl.000 and up Cartier 1BK S5.000 and up 
Universal 18K $1.CIOO and up Breitling Steel $100-$700 
Universal 14K $700 and up 

These prices are for Chrgnographs only. 
Call for other watch prices. Top prices paid for 
Rolex. Patek, Vacheron , Cartier, Audemars 
and Movado watches of any kind. Exact price 
depends on style of case, dial, originality 
and condition. 

To sell a watch call: 1 (800) 922-4377 or 
(813) 896-0622. For free appraisals write: 

HESS INVESTMENTS 
Home Office: One Fourth Street North, Suite 940 

St. Petersburg, Florida 33701 
Chicago Office: 211 East Lake, Suite 115 

Addison, Illinois 60101 
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to understand business management and 
advertising through my present occu­
pation as an electrical designer. 

My problem is how do I get 
started? I've toyed with going ahead and 
opening a shop, but fear failure without 
adequate technical education. I've in­
quired at correspondence and residence 
schools, both sounding excellent. But 
sounding and being are two different 
things. Residence schools would require 
me to move, quit my present job, and be 
out of circulation for about 12 months. 
I can't afford this! I'm willing to sacrifice, 
but not to that degree of risk for my 
family. 

There's no doubt in my mind 
that I could do good and have a good 
business. But where do I start? I hope 
this isn't a one in a million type letter. 
I'm very sincere to start. I'm 35 years 
old and have a great opportunity to start 
such a business. 

I believe in this art and feel it 
is timeless. My ultimate goal is to begin 
manufacturing clockworks from gear 
cuttings to housing construction. I have 
already designed three products that will 
spin off into what I hope to be a na­
tionally recognized American manufac­
turing company. Sounds like high goals 
for a beginner, doesn't it? I do believe 
in this industry and greatly desire to 
start a revolution back to watches, clocks 
and mechanical apparatus as an authentic 
heirloom to be acquired and maintained. 

l hope I'm not asking too much 
of you, but l thought I'd start with the 
best since "time is of the essence." 

Thank you in advance for any 
assistance you can pass along. 

A 

Timothy D. Ruiz 
Maeystown, IL 

Your letter is not novel to me. 
In my many years I have re­
ceived numerous such requests 

for advice and thus I have had the oppor­
tunity to dwell upon that subject, and 
from my years a perspective of the re­
sults can be gained. 

It is quite possible to achieve 
your goal without making any radical 
sacrifices. Firstly, if you have a good 
job or position that gives you a secure 
living, you may still attain your goals 
without leaving your job or present 
occupation. I know many people who 
had asked the same question and were 
able to operate after work hours at their 
clock or watch repairing. As time went 
on, the tail (watches or clocks) was 
wagging the dog (their full-time job or 
business). They then were able to transfer 
their full-time activity to horological 

activity with both financial as well as 
psychological satisfaction. 

If you are competent, become 
a trade clockmaker, canvassing various 
types of businesses where customers 
inquire about clock repairs. They will 
accept the clocks for you to inspect, 
estimate and a"ive at your fees, sharing 
some of the profit with those who accept 
or attract such trade. You, of course, 
get the major portion of the repair 
price. This is old hat to many. I assume 
that at present you have some basic 
skills. Should you want to upgrade 
those to a point where you have the 
competence to tackle most any type of 
clock, then there are many avenues 
for further study. One of the best is the 
A WI clock correspondence course in 
which you are teamed with a specific 
instructor on a one-to-one basis. In 
this respect, you have an expert who can 
guide you to tools, materials, where to 
buy, solving simple projects (at first), 
working your way gradually to more 
complex problems. Yau get to know 
your instructor and he gets to know you, 
your potential, or your limitations. 

Also, get some good books on 
clock repair. That, in my opinion, is your 
best investment. With good books on 
your shelf, you can pick on the brains 
of the best experts in the field anytime 
you want. Read them again and again. 
At times the authors ' use of words may 
escape you at first, but upon repetitive 
reading even the most involved subject 
begins to make sense to you. 

Get the A WI correspondence 
course and follow the seminar programs 
listed by the A WI (I assume you are an 
A WI member; and if not, it is a MUST) 
They offer so much for so little a mem­
bership fee. I know. I'm a member of 
many watch and clock organizations all 
over the world. None compare with A WI. 
Study their monthly magazine, the 
Horological Times. Follow the instruc­
tions of the experts who write for them 
and attend local horological meetings. 

Also, the NA WCC (National 
Association of Watch and Gack Collec­
tors) has many local chapters which 
hold monthly meetings with many 
how-to lectures and demonstrations. 
Also at these monthly meetings, they 
have tables of old clocks, tools, and 
books where others like you congregate 
and exchange instructions and ideas. 

There is no need to leave your 
job, family or home. Hundreds like 
you now operate successful clock repair 
businesses with beginnings more humble 
than your own. 

Henry B. Fried 
'UCill 
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DISCOUNTERS OF 
TOOLS & SUPPLIES 

JEWELER'S DEPARTMENT STORE for the Jeweler & Watchmaker 

HR CRYSTAL PRESS BENCH CASE 
OPENER with 

ROLEX ATTACHMENT 

CRYSTAL PRESS 

co 59.104 

FOIL WRAPPING 
PAPER 

regular $_!:5;50: 

Gold Star $1295 
PA 61D57 

regular$~ 
Silver Star $1250 
PA 61.056 

regular 

~ 

$249 

TRIPLE DUTY 
ENVELOPE 

co 59.102 

7-3/4" TISSUE 
PAPER 

PA 61.051 

regular $750 
~ 

r r:JEE f ASK FOR OUR NEW FINDINGS, r n • TOOL AND CASON RING CATALOG 

JEWELER'S DEPARTMENT STORE 

K & D CASE 
OPENER 

co 59.047 

~Inc. 56 West 47th Street, New York, NY 10036 
(212) 819-0470 ·FAX: 212-354-2270 Toll Free: 800-223-8960 



r>ench Tips 

This is the second of the two tips sent to us by Mr. J.D. Slaton 
of Alton, IL. J.D. 's first tip in the November issue covered the 
Hamilton Sangamo electric clock. This one is about some of 
the repair procedures J.D. used on a clock from Highland, IL. 

THE "HIGHLAND" BATTERY CLOCK 

This concerns repair procedures for the electric clock dis­
cussed in the October '88 issue of Horological Times, page 10. 
I can tell from the photo that mine is similar. Mine was made 
in Highland, IL approximately 1908. The movement is 3"x7". 
The first thing to do is accurately measure the position of the 
two coils on top. Carefully remove them, as they are very' hard 
to replace! Overhaul consists first of total dismantling. There 
are no springs to worry about on these. This clock is well 
made, and gives little trouble other than periodic replacement 
of the battery. Mine has a 17'' pendulum which weighs 1 ~ 
pounds, so it takes a heavy-duty suspension spring. 

I had to renew the insulator on the click stud post; 
this keeps the battery from shorting out. Then I test both of 
the coils for continuity with an ohmmeter. If one or both 
coils does not have a current flow through them, first check to 
see that you have a good electrical connection. Be careful-the 
wires are small and very fragile. If one is broken near the end, 
you can solder a short section of similar wire to the end, 
being sure to insulate the connection. Even a couple of turns 
could be unwound, but probably not much more than that. 
Originally these were set up fairly accurately, and to take 
much wire from the spool would change the resistance. The 
contact stud should also be polished, especially if it shows 
signs of pitting from the arcing. I soldered the contact lead 
to a small brass washer, instead of wrapping it under the screw 
on the plate, or soldering it to the plate. This will make the 
next repair a little easier. The winding arm (the arm that the 
coils pull when energized) has a slit cut in it. This slit is for 
tension, and should not require adjustment unless the move­
ment has been traumatized in some way. The slit should be 
evenly spaced lengthwise. The other arm, the one with the 
counter weight, has (or should have) a fine wire attached from 
the shaft to the brass frame. This is to ensure a path of conti­
nuity between the coils and the contact post. 

Another source of trouble is the placement of the 
coils. This is where the previously mentioned accuract mea­
surement will come in handy! Where they are in relation to the 
winding arm determines how much pull they exert on the 
winding arm, and also how much current is required to wind 
the clock. 
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Joe Crooks 

I 

Other than these notes, standard repair procedures 
apply. Just in case you need a refresher or you are new at the 
trade, the following applies: 

1. Check pivots for wear and polish. 
2. Install bushings as needed. 
3. Check the winding click for wear and fit on the 

rivet. 
4. Normal oiling and beat setting procedures. 
5. Check the suspension spring for kinks or bends. 

These clocks may not be quite as accurate as a quartz 
battery movement, but I like them better! 

J.D. Slaton 

JD. has some good tips for checking out these two fine old 
electric clocks. Proceed with caution! 

I have found that with old battery clock coils, when 
the coil is open, 99 out of 100 times it's broken within the 
first turn of the coil wire, unless some nut zapped it with a 
higher voltage battery than the clock was supposed to have. 

Never, never increase the voltage to make these clocks 
run. That's like adding weight to make a weight clock run­
doing this is pure unforgivable botchery. 

It would be quite expensive to have these old coils 
rewound, so handle them very diligently. They are old and 
fragile. Treat them as carefully as you would be trying to 
juggle six rotten eggs. 

May this Christmas and New Year be the best you 
have ever had! 

SEND YOUR TIPS TO: Jingle Joe, AWi Central, 
3700 Harrison Avenue, Cincinnati, Ohio 45211. 



Watch Dial Refinishing Tran st ers ~ 
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BEFORE REFINISHING AFTER REFINISHING 

This handy dial refinishing kit allows you to repair or customize old 
watch dials, making them look like new! Pick a suitable font style and 
size from the "Watch Dial Refinishing Transfer Sheet". Then with the 
supplied burnisher, simply rub off the desired transfer onto the 
damaged dial. With these few quick steps, you can salvage old watch 
dials or create customized dials. Save time and money by refinishing 
dials yourself. 

CALL FOR DETAILS 

Dial Transfer Kit Includes: 

Transfer sheet 
Burnisher 
Swivel knife 
Dial refinishing vinyl 
Dial alignment board 

DT-9501 ...... $14.95 
DT-BUSO ....• $7.95 
DTSK60 .....• $6.95 
DT-VA70 ..... $1.49 
DT-AB90 . ... $1.95 

Complete Dial Transfer Kit DT-TS6 .•••. $29.95 

ULTRAVIOLET CURING MINERAL 
CRYSTAL CEMENT 

Ultraviolet curing cement (TO-UVA1) is used to bond 
mineral glass on to watch cases. It bonds like an epoxy 
without the mess. Applying the adhesive with the extra 
fine dispensing needle (TO-UVTIP) insures a neat and 
uniform seal. To cure the UV cement, pl~ce the portable 
UV lamp (TO-UVL) on the crystal for TWO minutes. Only 
the cement between the glass and the case will cure. 
Excess cement can be removed with an alcohol 
soaked Q-tip. 

ULTRAVIOLET CRYSTAL CEMENT 
(Includes dispensing needle) 
TO-UVA1 .................. $4.95 ea. 

REPLACEMENT NEEDLES: TO-UVTIP ........ $.95 ea. 

PORTABLE ULTRAVIOLET LIGHT SOURCE 
TO-UVL ............................................. $34.95 

*Refinish Old Dials 
*Repair Damaged Dials 

*Add Numbers to Plain Dials 

QUARTZ MOVEMENT SPECIALS 

3572 

$16.95 

*Offer expires December 30th 

PUW211 

$27.95 

578.004 

,, 
-~ 

$11.95 

ESA 578.004- $11.95 
ESA 956.114-- $14.95(Sub 956.111/112) 

ESA 976.002 - $38.50 
HARLEY- 3572 $16.95 
MIYOTA- 2Y51 $12.95 
MIYOTA- 2020 $10.95 
MIVOTA - 3N20 $10.95 
ORIENT - 5FA $13.95 
ORIENT - 5FB $13.95 
PULSAR-V588 $10.95 
PULSAR-V237 $10.95 
PUW 211 $27 .95 
PUW 500 $14.95 
PUW 510 $14.95 
PUW 920 $15.95 

~
ORDERSONLY ~0~441-7569 

AL HOT LINE (609) 586·5088 
~ 

Prices and ,1v ;1ilab1lity subject to change without notice. Minimum order $15.00. 



UP FRONT 

T he preliminary planning has been completed for the 
first of what we hope will be many Technical Con­
claves which are to be sponsored by regional horolog-

ical associations and coordinated by AWL The advantage of 
such an arrangement is that a complete schedule of technical 
programs can be offered by experts who would not normally 
be able to attend a function in each of the co-sponsor's states. 
If you are within reasonable proximity of Lancaster, Pennsyl­
vania, be sure to plan to attend this first-ever Conclave. If you 
would like to team up with several of your neighboring states 
to bring a Conclave to your area, please contact AWI Central. 
Here are the tentative plans for the Northeast Conclave. 

NORTHEAST TECHNICAL CONCLAVE 
Cooperatively Sponsored by: 

Horological Assn. of Maryland Watchmakers Assn. of New Jersey 
New York State Watchmakers Assn. Horological Assn. of Virginia 

Pennsylvania Watchmakers Association 

in conjunction with 
The American Watchmakers Institute 

MAY 3-6, 1990 - Lancaster, Pennsylvania 

DA VS INN Lancaster 
30 Keller Avenue 

Lancaster, PA 17601 • (800) 325-2525 

HEAR YE! HEAR YE! 

In June 1990 we will be celebrating the 30th 
Anniversary of AWi. We have a program planned 
with unparaflelled guest speakers and exhibits. 
Our exhibit will consist of handcrafted time­
pieces and horological tools. We are asking you, 
the members, who have created a timepiece­
watch, clock, or a special tool-to submit 
photographs or a description to: Donald R. 
Lake, 4 Byram Terrace Dr., Greenwich, CT 
06831, or A WI Central. 

We will have a display of early and very rare 
horological tools. We will present them with a 
complete description of each tool and in front 
of each one will be a part that was made by that 
or similar tool to show what it produced. 

We are asking you, the membership, to parti­
cipate as much as possible to make this a great 
event. So, what have you? 
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Thursday & Friday, May 3 and 4, 1990 
SCHEDULED COURSES: 
"Repairing the Atmos Clock" - Gerald Jaeger, AWI Instructor 
"Antique Clock Restoration" - John D. Metcalfe, Conserva-

tor, NAWCC Museum 
"Advanced Quartz Watch Repair" - Robert Bishop, AWI In­

structor 
"ETA Chronograph Quartz Watches" - Remy Waelchli, Gren­

chen, Switzerland 
"Servicing Complicated Watches" - Bernhard Stoeber, North 

American Watch Co. 
"Jewelry Repair" - Robert Sener, Bowman Technical School 

Instructor 
"Bead Stringing" 
"Management for Watchmakers/Jewelers" - Fred Burckhardt, 

AWI Instructor 
(Participation via large screen video will be available for those 
who are not involved in the bench activities of the "Antique 
Clock Restoration" and "Servicing Complicated Watches" 
courses.) 

Saturday, May 5, 1990 
GENERAL SESSION, featuring: 
Henry Fried, Archie Perkins, Remy Waelchli, Joseph Cerullo. 
BANQUET: Saturday evening. 

Sunday, May 6, 1990 
A special tour of the NA WCC Museum. 
Instruction and demonstrations of stone setting and engraving. 

* * * 

OTHER SCHEDULED ACTIVITIES: 

Reunion Banquet for graduates of the Bowman Technical 
School and the Joseph Bulova School of Watchmak­
ing. 

A tour of the SMH Swiss Technical Center. 
A tour of Amish country. 

A shopping trip to Vanity Fair Factory Outlet-Reading, PA. 
The Bowman Technical School will be open for visitation on 

May 3 and 4, 1990. 

The Days Inn, Lancaster features: 193 totally renova­
ted rooms; non-smoking rooms available; ESPN, CNN and 
HBO; Brentwood Cafe (a full-service restaurant); cocktail 
lounge; indoor/outdoor swimming pools and spa; lighted ten­
nis courts; kids eat free. 

Days Inn will hold a block of rooms for Conclave 
participants until April 1, 1990. Make your room reservations 
early. 

To insure enrollment in the events of your choice, 
please contact AWI Central for a detailed schedule and enroll­
ment form. Enrollments are limited for most events and will 
be assigned on a first-come basis. Advance enrollment is neces­
sary for all events. ucm 



J and J Watch Repair 
Distributor of All Major Brand Batteries 

83 Canal Street• Rooom 202 ·New York, N.Y. 10002 

(212) 966-2602 

MAXELL - EVEREADY - SEIKO - RENATA - TOSHIBA 
TO PLACE AN ORDER NATIONWIDE FOR INFORMATION 

1-800-532-2111 1-212-966-2602 
Universal No. Maxell Price 

301 SR43SW .60 
303 SR44SW .75 
309 .60 
313 .60 
315 SR716SW .65 
317 SR516SW .75 
319 SR527SW .70 
321 SR616SW .45 
323 .60 
325 .50 
329 SR731SW .70 
•333 RENATA42 7.00 
335 512 1.00 
•339 RENATA52 5.00 
*341 RENATA39 1.00 
343 ACCUTRON 218 .45 
344 SR1136SW .75 
346 712SW 1.25 
350 .80 
354 .60 
•355 1.70 
357 SR44W .70 
361 SR721W .45 
362 SR721SW .43 
364 SR621SW .35 
365 SR1116W .50 

NEW SR4165W 1.25 

* TERMS NET 30 DA VS 
•SAME DAY SHIPPING 
*MINIMUM 25 PCS. ASSORTED 
*WATCH BATIERIES SOLD IN STRIP OF 5 

EXCEPT WHERE NOTED (*) 
PACKAGED INDIVIDUALLY 

•NO POSTAGE OR HANDLING IF SHIPPED VIA 
AAA, UNITED OR HARJAY 

FREE POSTAGE & HANDLING FOR 
ORDERS OVER 100 CELLS 

Universal No. Maxell Price 
366 
370 
371 
373 
376 
377 
379 
381 
384 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
399 

SR1116SW .50 
SR920W .43 
SR920SW .43 
SR916SW .65 
SR626W .50 
SR626SW .43 
SR521SW .70 
SR1120SW .50 
SR41SW .35 
SR43W .50 
ACCUTRON 214 .60 
ACCUTRON 221 .60 
SR1130W .43 
SR1130SW .50 
SR1120W .43 
SR41W .25 
SR754W .43 
SR936SW .50 
SR926SW .43 
SR726S .43 
SR726SW .43 
SR926W .43 
*RENATA 44 8.25 

FULL LINE OF 
ROUND CELLS 
AAA,AA,C,D, 

9VOLT 
ENERGIZER 
OR MAXELL 
ALKALINES 

111 

EXTRA BONUS 
111 

ASK US ABOUT 
- hearing aid cells 
- photo cells 
- gold findings 
- cabinets 

CONSOLIDATE YOUR ORDERS AND TAKE 
ADVANTAGE OF OUR FREE BATIERIES 
RECEIVE FREE 
10-364 OR 10-392 CELLS 

WITH EVERY ORDER OF 120 CELLS OR MORE 
PLUS 5 FREE 364 OR 392 CELLS WITH EVERY 

ADDITIONAL 50 CELLS 
•APPROXIMATE RETAILVALUE $50.00 

- testers 
- cross reference books 
- battery size checkers 
- tools 
- quartz movements 
- crystals 

*Lithium Price 
BR1216 .90 
CR1220 .70 
BR1225 .90 
CR1240E 3.00 
CR1616 .80 
CR1620 .90 
CR2016 .65 
BR2020 .90 
CR2025 .70 
CR2032 .70 
BR2320 .90 
BR2325 .90 
CR2430 
CR2450 

OTHERS* 
LR43BP-2 .60 
LR44BP-2 .60 
N-CELL .75 
H.D. CELL 1.15 
12V LIGHTER .75 

FULL LINES OF 
* 14K YELLOW GOLD & GOLD-FILLED 

FINDINGS 
* GOLD-FILLED YELLOW & WHITE RING 

GUARDS 
$3.00-1dz 
$4.25-1dz 
$6.00-1dz 

LOS 
GENTS 
GIANT 
JUMBO $11.00-1dz 

*GENUINE LEATHER BANDS 
ALLIGATOR STYLE 
LIZARD STYLE 
PLAIN $1.75 EACH 
GENUINE LIZARD $2.25 
STRETCH BANDS $1.50 & UP 

*WATCH SPRING BARS 
DOUBLE SHOULDER 

$1.50 I HUNDRED 
THIN DOUBLE SHOULDER 

$2 I HUNDRED 
SPECIAL 1016 ASSORTMENT 
EXTRA THIN $9.50 

ALL CELLS FACTORY 
PACKAGED & FRESH 

supersedes all previous price lists 

MAXELL • MAXELL • MAXELL 



WATCHE~ 

THE SEIKO AGS 
AUTOMATIC GENERATING SYSTEM 

The quartz analog watch is generally separated into 
three broad sections. One is the power source or bat­

tery, the second is the integrated circuit and coil, and the 
third is the time and dial train. Seiko, reaching for perpetual 
motion in its R and D department, has added a fourth dimen­
sion with an oscillating weight that provides an electrical 
charge as it revolves. This charge is collected by a capacitor 
which has replaced the conventional battery, meaning that 
ideally, the watch will run interminably if not put aside for 
more than 72 hours. 

Movement side view and under dial view is shown in 
Figure 1. This drawing is shown 1.5 x its actual size. At first 

Figure 2 

® 
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glance, note the similarity of the AGS to the automatic me­
chanical watch. 

Of interest is the time train bridge, formed of Poly­
phenylene sulfide (PPS) plastic. This bridge is not to be 
cleaned in solvents nor should heat be applied. Water and soap 
are the cleansing agents for this part. 

Watchmakers are used to seeing a square pivot fit 
into a jewel as in Figure 2. Don't think that the factory has 
erred when you see the jewel reversed as in Figure 3. Friction 
and other factors have taught Seiko that this type of assembly 
is advantageous in some applications. 

On page 16 are technical and capacitor checks. 

Figure 3 

9 MA-40A 

SEIKO Digital Multi-Tester 





SERVICE TIP 

Define the ability of the Automatic Generating System. 

CHECKING PROCEDURE 

1. Open the case back and remove the capacitor 
from the movement. 

2. Tighten (assemble) the circuit cover screws with­
out the capacitor. 

3. Check the current consumption ; refer to Figure 
4. 

RESULT: Normal consumption -1.5 uA. 

Watch is running but the consumption is above 
normal; overhaul the movement parts before 
Step 4. 

4. By using a screwdriver (blade is 2 mm or more) 
to the oscillating weight screw and turn the os­
cillation weight in either direction ten (10) 
turns with smooth motion. 

5. Turn over the watch immediately and look to 
see if the second hand is moving. 

RESULT: The Automatic generating charging system is good; 
the second hand should move at one second in­
tervals for about 8 to 10 seconds. 

If second hand does not move, possible circuit 
or charging coil block defect. Refer to tech 
guide. 

6. Check the capacitor; refer to section below on 
"Define Capacitor's Condition." 

7. Install the capacitor carefully into the movement 
(do not short the capacitor minus terminal with 
movement plus terminal). 

8. Check the capacitor voltage in the movement; it 
should read about 1.5 V. If the voltage reads less 
than 1 V, it means you may have shorted out the 
capacitor when you install the capacitor into the 
movement (refer to Step 6) . 

9. Set the time and running check for 24 hours. 
1 O. Return the watch to the customer with supple­

mental instruction sheet. 

DEFINE CAPACITOR'S CONDITION 

1. Set the meter range to RX1 position; be sure the 
probes are inserted in with correct polarity . 

2. Make 0 (zero) adj. the meter by crossing the 
probes together. 

3 . Connect the red probe to the capacitor (-) ter­
minal, and black probe to the capacitor (+) ter­
minal. 

RESULT: GOOD CAPACITOR 

1. Meter pointer swings up and then slowly returns 

@ QUALITY MINERAL GLASS CRYSTALS AT TRADE SHOP PRICES 

SAVE OVER 40% ON THE # 1 BEST SELLING 
,.__ MG23.4 

f.i\ MINERAL­
~ GLASS 

CRYSTAL 
MINERAL GLASS CRYSTALS! 

Five profit making crystal assortments containing 30 to 240 
quality MINERAL GLASS round crystals at only $1.25 each. 

Stk # Quantity Sizes Reg. Price Sale Price 

MG-3 .. .. . 2- 1/2 dz .... .. (12 .0mm to 14.9mmJ.. ... .. $78.00 ... .... on/y $37.50 
BONUS! FREE DRAWER 

"S"'1 MG-5 ........ 5 dz ... ..... . (26.5mm to 32.Smm) .. ... $146.00 ....... only $ 75.00 
r::;::::::;,y BONUS! FREE DRAWER 

opufar 
,_. 0 st P nt M G-8 ........ 8 dz ... .. .. .. (26.Smm to 36.0mm) ... .. $227 .00 ...... only $ 120. 00 
assortr11e BONUS/ FREE DRAWER 

MG-10 .... . 12 dz .. .. .. ... ( 12.0mm to 26.4mm) ... .. $335.00 ..... only $180. 00 
BONUS! FREE DRAWER 

111ended ~ Recor11 shops MG-18 ..... 20 dz ... .. .... (12.0mm to 36 .0mm) .. .. . $650.00 ..... only $300.00 
for trade BONUS! FREE CRYSTAL CABINET 

Refills available for these assortments at $27.00 dz (only $2.25 per crystal) 

ili~ 
l~I 
TWIN C O 
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TWIN CllY SUPPLY 
PHONE AREA CODE 612/545-2725 TOLL FREE MERCHANDISE ORDERING 

NATIONWIDE 800/328-6009 MINNESOTA 800/862-8139 
6150 Wayzata Blvd., Minneapolis MN 55416 



back. Wait until the meter pointer is returned to 
300r2 position; disconnect the probes with the 
capacitor. 

2. Check the capacitor's voltage which should have 
about 1.5 V. 

3. Install the capacitor into the movement and the 
watch should run over 30 hours. 

BAD CAPACITOR 

1. Meter pointer does not swing up at all and/or 
more than 300r2. 

2. Meter pointer swings up-does not return back 
slowly. 

3. Check the capacitor's voltage when the voltage 
is less than 1.5 V. 

REMARK 

If the probes' polarity were not connected correctly 
to the capacitor, then the capacitor will be re­
charged with reverse voltage. 

serving the USA . .. 
Watch Material Findings Tools 

Crystals Seiko Watch Bands 

Clasps Boxes Displays Ribbons 

Gift Wrap Settings Mountings 

Ring Stock Chain Rouges Buffs 

Setting Tools Cleaning Supplies 

Soldering Tools Burs ••• 

CALL TOLL FREE TODAY! 

J_ewelers 
Supply, Inc. 

612-546-3800 FAX 612-591-0679 
MN: 800-742-0508 Nat: 800-328-0614 
PO Box 1404. Minneapolis. Minnesota 55440 

(Formerly a Division of Jewelmont Corporation) 

I want to buy displays, boxes, catalogs, parts, dials, whole or partial 
movements and anything else pertaining to Patek Philippe. 

Also needed: Boxes for Ro lex, Vacheron & Constantin, Audemars Piguet, Movado, 
Le Coultre, Tiffany, Cartier & Piaget - any age, any condition. 

1920-1940 boxes for Gruen, Hamilton, Bulova, or other early wristwatch boxes-­
mens only for these more common companies. 

Always needing movements by Patek Philippe, Piaget Audemars Piguet 
Vacheron & Constantin, Rolex , European Watch & Clock Co., Cartier, 
especially complicated movement by these companies. 

WANTED - Patek Philippe 
moonphase calendar. This 
one pictured: 1969 model, 
paying $15 ,000 and up. 

CHARLES CLEVES 
Member: AWi, NAWCC 

319 FAIRFIELD A VE. 
BELLEVUE, KY 41073 

1 (606) 491-0354 

December 1989/Horological Times 17 



SHOPTALK 
Wes Door, CMW 

Crystal Fitting 

M ost crystals we fit into quartz watches are flat 
and, therefore, they are quit easy to fit. Factory­

made crystals, as well as those we make, should fit perfectly 
and should only require sealing with a good crystal cement 
of some sort and/or be pressed into place with a crystal 
press. 

CRYSTAL FITTING WITHOUT A PRESS 
A lot of the newer watches, including many of the 

low priced ones, simply are fitted by hand and require crystal 
cement to hold the crystal in place. The secret here is to use 
a good cement. Everyone has their own preferences. I like 
the Epoxy 330. I buy it in the large 4 oz. (each) size, as it 
comes in two containers that will stand upright both before 
and after using (Figure 1 ). The remaining epoxy will run back 
into the body of its container without leaving the usual mess 
found in the tube type dispensers. Besides, it lasts much 
longer and is more economical to purchase. To use, we squeeze 
out equal parts of part A and part B onto a piece of paper, 
watch tin, or old watch crystal and stir them together with 
a small needle. Now we apply a small amount to the inside of 
the bezel and then fit the crystal in place. Now comes the 
most important part. We need to place the bezel (with crystal) 
under a heat lamp and let it harden. 

My homemade heat lamp system takes about 10 
minutes to harden. One can test by pushing on the inside of 
the crystal. After we have pretested our system a few times 
and we are sure it is working with this amount of heat and 
time, then it is best not to overtest each job. Our epoxy 
may take more time to completely set up, but when it is 
completely sealed it should set up hard enough so that the 
crystal would actually break before the cement would give. 
Then we have a good system for ourselves. 

There are some new products on the market now 
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including a UV Cure Glass Glue with a precision applicator. 
One of these is from Germanow-Simon Corp. and is available 
through our suppliers. This cures in 20 to 30 seconds when 
exposed to direct sunlight. Also available with this is an 
ultraviolet cure lamp and stand for dependable indoor curing 
in about two minutes. I understand it works extremely well. 

CRYSTAL FITTING WITH A PRESS 
Many of our crystals do require pressure to fit into 

the bezel or into the plastic ring that fits inside the bezel. 
These require a press to fit (Figure 2). If the crystal is a 
flat one, we can use two flat inserts-one for the bottom 
for the watch back and one on the top for the crystal we are 
fitting. I also use a piece of clear plastic over the crystal 
to protect it. Incidentally, it is best to screw (or snap) the back 
onto the case while fitting, even if the movement is out of the 
case. 

If the crystal is not flat (like most of our plastic 
crystals), then we need to select one of the tapered metal 
dies from our crystal press accessories and place it into the 
upper side of our crystal press. The proper one will insure that 



Figure 3 

the pressure is placed toward the outside diameter (edge) 

of the crystal and not in the center area. Using a crystal die 
with too small of a diameter or using a flat one will cause 
pressure on the center area and will break the crystal before 
it has a chance to properly seat. A crystal with an inner ten­
sion ring also needs a die which causes pressure on the out­
side diameter area and not in the center area. 

A good crystal press with accessories is a must. Most 
of these dies are made of aluminum. Some sets come with 
straight walled dies that can also be used on case bezels. 

ROUND PLASTIC CRYSTALS 
We need to have a means to remove and replace 

crystals without taking the watch apart, especially on one­

piece cases. A crystal lift is ideal for this purpose, having a 
large number of brass prongs which grips the crystal to tem­

porarily decrease its diameter. 

LCD 

To press out the old LCD crystals we sometimes need 
a rectangular-shaped die . This can be made from pithwood by 
cutting away its top portion as shown in Figure 3. This newly 

made pithwood plug will now fit into one of our upper dies. 

GOOD LUCK & MERRY CHRISTMAS. 

. if you 're not doing it. 

.. . You Should Be ... 
using your AWI casemark! 

NEWI 

A*P. Switzerland 
MICROTEST 
Universal Electronic Function Tester 

for Quartz Analog Timepieces! 

NOW 
ONLY 

•5795 

• Miniaturized test instrument containing the latest state of 
the art electronic components! 

• Microtest checks all types of quartz analog movements and 
watches. 

• Determines whether the fault i~ mechanical or electronic, 
without having to open the warcn easer 

CLASPS 
In assorted sizes for 
SEIKO & PULSAR BANDSI 

NOW 
ONLYI 

Here is a real profit maker for _>Qur 
business! This 26-piece assortment 
includes: buckle spring bars. safety 
chains, foldover clasps, and plastic 
compartment box. Model 200. 

• Wholesale Distributors of Diamonds 
• Jewelry • Watches • Watchmakers & 

Jewelers Supplies 
"Everything For the Watchmaker!" 

245 Twenty-Third St., P.O. Box 973 
Toledo, Ohio 43696 

(Prices good thru December 31, 1989) 

Toll Free Orderfng 
18001537--0260 
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Pendulum Pointers 
by 

John R. Plewes 
CMC 

All rights reserved by the author. 

Pendulums have been used to control clocks for the 
better part of some time (that should get me off the 

historical hook, anyway), and they have proved to be very 

good at it. It is important to bear in mind, however, that if 
you appoint a governor, you must let him, her, or it govern; 

you can't mess about with a governor very much or it will 
simply pick up its marbles and quit. A clock pendulum, like 
any other, has to keep swinging if it is to be of use to us, so 
we do have to interfere with it a bit by supplying small pulses 
of in-phase energy to make up its losses and keep it in business. 
These smal I pulses are generated by the escapement, as and 
when the pendulum triggers them. This ingenious arrangement 

allows the pendulum full control over things, hopefully with­
out using its built-in veto. 

CRUTCH WIRES 
The escapement is coupled to the pendulum by means of a 

crutch wire, which, at the pendulum, generally ends in a pin 
working in a slot or a loop around the pendulum rod. In either 
case, only lateral pulses are permissible, as shown in Figure 1a. 
Figure 1 b and 1 c show incorrect setups of the crutch wire 
which then binds on the pendulum rod by influencing it in 
the front-to-rear direction and disturbing its natural swing. 
Binds like these can be caused by an incorrectly bent crutch 
wire, or by setting the clock up on a front-to-rear sloping 
surface; the clock usually refuses to run in either case. 

Figure 1 

CRUTCH 

a 

SUSPENSION 
SPRING 

PENDULUM 
ROD 

LOOP 
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b 

To obviate this stoppage, the clock must have all of 
its four feet on a level surface. The crutch wire is then grasped 

with pliers at point Lin Figure 1a, and the lower end of the 
wire is bent left or right to set the clock in beat. The wire 

must also be adjusted so that the pendulum rod lies centrally 
within its loop, as in Figure 1a, and not as shown in Figure 1b 
and 1 c. The loop must be oriented at go0 to the clock plates, 
and have minimum clearance around the pendulum rod. There 
must be no binding whatsoever, though, when the rod is 
moved to the front and rear extremes of the loop, as shown in 
Figure 1 b and 1 c. A tiny drop of clock oil on the loop often 

cures a mysterious squeak and makes for quieter operation. 
Such squeaks may be caused by a slight front-to-back shift as 
the pendulum swings. This shift is easily nullified by bend­
ing the pendulum cock left of right to make it parallel to the 
crutch wire loop and at go0 to the clock plates. 

WOBBLING 
The lower end of the pendulum rod or wire usually terminates 
in some form of hook such as those shown in Figure 2, and 
some of these may cause trouble. The hooks shown in Figure 
2a, b, and c are common, and work well with wire loop bobs 
such as that in Figure 2b . When any of these three is used for 
a kitchen clock pendulum, however, Figure 2d, the front-to­
back kink shown in Figure 2e often results, causing the pen­
dulum to swing in a horrible sort of bow-fronted wobble. 

Figure 2 

a c 

c b 



To avoid all such troubles, it is best to make it a 
policy to reform all pendulum hooks to the shape shown in 
Figure 2f. Similarly, the flat tops of all kitchen clock pendu­

lum rods should be filed to the shape of the dotted line in 
Figure 2d. This helps to avoid kinking and also improves 

their appearance. To ensure an unambiguous fit on the hook, 
the edge of the oval hole, at Tin Figure 2d, should be slimmed 
down on both sides with a rat-tail, Swiss pattern file. 

Sometimes a vertical crease is found in the flat top of 
kitchen clock pendulums, and these should be flattened out 
prior to tidying up the top of the loop as given above. Such 

creases are an unsound idea, because for them to have any 
influence whatever, they would inevitably cause a kind of the 
Figure 2e type. 

Adopting the methods described above will prevent 
kink-caused wobbles by ensuring that the pendulum hangs 
freely and cannot be influenced in any way by the joint. 
Unfortunately, there are other sources of wobble which, aside 
from a bob that is quite loose on its shaft, are almost in­
variably found in the suspension. 

If it is to keep time, a pendulum must be made to 
swing truly, and it is therefore essential to prevent any sugges­

tion of a wobble . Sources of wobble include: too wide a gap in 
the pendulum cock; one side of the pendulum cock higher 
than the other; similar faults in the regulating fork, when pre­
sent; a front-to-back angle between the suspension spring and 
the pendulum rod; a suspension spring which is twisted or has 
curved or wavy edges. 

Curved edges are often found on brand new, one­
piece suspension rods, and such curves have to be cut straight 
and the rod adjusted to align the suspension spring with it . 

Bends and kinks can often be ironed out by running the sus­
pension spring between the jaws of worn long-nosed pliers. 
This trick takes time to learn. For example, it makes a dif­
ference which side of the spring is closest to the plier joint, 
for plier jaws are not parallel. Strangely enough, a scruffy­
looking suspension spring may swing truly, whilst a new, 
sharp-looking one may wobble. Eradicating wobbles can be 
very exasperating, but with practice and patience, th is impor­
tant horological art can be mastered. 'ULIB 
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Pickle Barrel 
Marshall F. Richmond, CMW 

Repairs Involving Genuine and Synthetic Stones 

A large percent of jewelry repairs involves jewelry that 
has stones of some kind. When we think of fine 
jewelry, we think of precious metals and genuine gem 

quality stones such as diamonds, rubies, sapphires, emeralds, 
or pearls. 

We may also think that most repairs don't affect the 
stones that are set in the jewelry, such as ring sizing. We can 
be wrong in assuming this in both instances. Even sizing a ring 
involves using heat, and when the heat is carried to some 
gemstones they can be damaged or even destroyed. When 
heated, some stones will crack or shatter. Yet others, such as 
genuine amethyst, will lose their color. In fact, heat is some­
times used to lighten the color of dark amethyst when color 
matching stones. 

In this article I will not refer to stones as to their 
chemical contents in terms of gemology, because I am not a 
geml:logist but a jewelry craftsman. Even though my many 
years of experience have taught me much about stones, what I 
know will only scratch the surface of knowledge of stones. 

We learn from experience and teachings that any 
stone that will not stand much heat must be either shielded or 
removed before applying the heat needed to make a repair, 
if there is danger of the heat reaching the stone and damaging 
it. 

GRADES 
Genuine stones in melee sizes and smaller stones can be pur­
chased in different grades the same as diamonds. Like dia­
monds, there are several factors that make for higher or lower 
grade stones. One of them is the cut or proportion and dia­
meter on round stones. Some are cut thicker than others, and 
even in ordering by diameter some will be a few hundredths 
of a millimeter larger or smaller than others. 

In replacing stones, often the setting must be altered. 
It is wise when removing stones that the settings be marked as 
well as the stones so they will go back in the same setting from 
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where they were removed. This can save some trouble, for if 
putting a larger stone in a smaller setting the seat must be en­
larged. This can be done by removing some metal which can 
weaken the setting. However, putting a smaller stone in 
a larger setting can cause you to add metal or replace the set­
ting. It all adds up to one thing, and that is: a multi-stone ring 
whose stones will not stand heat can be big trouble when 
metalwork requiring heat must be done. 

Today there are many genuine stone rings on the 
market in 14K or lOK mountings. Most of these mountings are 
castings and very lightweight. This is because with the price of 
gold, using lightweight mountings will keep the cost of the ring 
down. Many of these are sold on promotions, so they are com­
petitively priced. Some of these have a combination of melee 
diamonds and melee colored stones, and if a prong is broken 
on one stone all the colored stones must be removed to replace 
the one prong (unless the colored stones will stand the heat 
without damage). 

POROUS METAL 
When examining the ring for a broken prong, magnify the 
broken place and see if the metal where the prong is broken 
off appears to be porous. If it does, the chances are that 
some (if not all) the other prongs may be porous and brittle. 
Many times in casting rings the gold used has been melted 
down more than once, and the result can be a porous and 
brittle casting. 

Another cause for the karat gold becoming brittle is 
exposure to chlorinated water, such as soaking a ring in 
chlorine bleach or wearing it while the hands are in chlorine 
bleach. Even some swimming pools have a high enough con­
tent of chlorine that extended exposure to the water while 
wearing karat gold, such as a ring, can make the ring porous. 
A pessimistic look at what can happen when repairing one of 
these is sometimes after the stones have been removed and the 
new prong has been installed, the stones must be reset. With 



good luck, maybe all the stones can be reset and the prongs 
tightened, but if the ring is porous it is highly likely that ano­
ther prong will break, so the stones have to again be removed. 
This can go on until all prongs have been replaced, and more 
time is involved than the actual cost of the ring. 

The other alternative to removing stones is to shield 
them. This will not work on multi-stone rings if the prong to 
be replaced is close to other stones. Although many people 
feel that synthetic stones are cheap imitations of genuine 
stones, they have many advantages over the genuine, and even 
the cost for comparable size stones is usually less than the cost 
of genuine ones. Synthetic stones are usually more uniformly 
cut and more accurate in measurements than genuine stones. 
Most of them will stand being heated while installing a prong 
or tip without removal. Even though one is damaged, it is not 
difficult or costly to replace it. 

The colors on synthetic stones can be as beautiful 
as genuine and in some cases even more so. Most synthetic 
stones are harder and tougher than their match in genuine. I 
am not trying to say that man can compete with the wonders 
of nature in making colors, but to be practical costwise, the 
synthetic stones can and should be a consideration in making 
repairs. Most mother's rings are made using synthetic stones. 
Many are worn constantly under rough wear conditions so 
there are many which need prongs or stones replaced. I have 
and still do repair many mother's type rings. Those with syn­
thetic stones rarely need removal before repairing or rebuilding 
settings. It is also rare to have to replace a stone because of 
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PICKLE BARREL 
(Continued from previous page) 

damage from heat. Sometimes some colors of synthetic stones 
have been dyed to obtain the proper color for a birthstone. 
Heat can cause the dye to lose its color, or sometimes even 
become darker (but this is hardly ever found). The same thing 
sometimes applies to genuine stones, for they also can be co­
lored with dye. 

S o far I have only mentioned multi-stone rings using 
small or melee stones. Today's rings, both genuine 

and synthetic, also use larger stones and shapes other than 
round. Marquise, pear, rectangular or cushion, square, and 
oval-shaped stones have become popular. Many of the rings 
today have a combination of colored stones and diamonds. 
Rings with colored or white stones other than diamonds can 
be a real problem for repairing settings, prongs, or beads, but 
the diamonds do not have to be removed to make these re­
pairs. Even with diamonds there is a risk of damage, but this 
is so remote that it seldom happens, if proper procedure is 
used and care taken. 

In recent years I have noticed that blue topaz has be­
come popular in ladies' rings. It is available in light blue and 
dark blue. The light blue is comparable with genuine aqua­
marine , but the darker blue does not closely resemble blue 
sapphire. Blue topaz is also available in most any shapes or 
sizes. They are hard enough to set well but I have not had 
enough experience with them to know how well they will 
stand heat. Although the light blue topaz is a good substitute 
for aquamarine, it is also less expensive. Most of these stones 
being set in ladies' mountings are prong set; however, the 
larger rectangular, emerald cut, or oval stones that are set in 
gent's mountings sometimes are bezel set with full or partial 
bezels. 

Synthetic star stones were first only star sapphire. 
Next available was the star ruby, and later they become avail­
able in other colors. These synthetic stones are extremely 
hard and stand heat well ; they are cabochon cuts. Being cloudy 
and not transparent clear is what causes the star to be formed 
when exposed to a light source. The sun makes a good star, 
as well as an incandescent light bulb. Flourescent lights make 
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the star seem to have broader lines, but it is generally known 
that flourscent lights do not enhance jewelry or reflective 
stones. These cabochon cut stones are generally set with prongs 
and are not hard to remove when replacing or rebuilding 
settings. 

WHAT CAN & CANNOT TAKE HEAT 
An old statement that I've heard many times is that most 
stones that will stand heat are red, white, and blue. It is true 
that rubies, diamonds, and sapphires will stand heat in most 
cases well enough to allow a prong to be replaced or tipped 
without removing them, but many other stones of these colors 
will not. White or blue zircons, garnets, blue topaz or aqua­
marine will not take heat. I have learned much about what 
stones will stand heat and what ones will not by experiment. 

Stones that are not too expensive I place on my 
asbestos pad and turn the torch on them until they get red hot, 
and then let cool on the pad. I inspect them to see if they have 
retained their color and haven't cracked or been physically dam­
aged. Other stones that I experiment with are stones that have 
been replaced due to damage, scratches, or chips-which is a 
very inexpensive way to learn. Glass stones will melt at a lower 
temperature than karat gold, so when putting on a prong 
without removing a glass stone it will sometimes melt enough 
to smooth out the facets on the stone; if cooled too quickly it 
can crack or shatter. When heat has been applied to a stone or 
setting around the stone-even a diamond-it is wise to slow­
ly cool it on an asbestos pad or similar nonconductor surface 
that cannot absorb the heat quickly enough to damage the 
stone. Never after a ring or piece of jewelry has been heated 
should you quench it in cold water or pickle solution, for 
damage to the stone is likely! 

Recently, I've talked to more than one retail jeweler 
about the multi-stone rings with genuine stones that they sell. 
They seem to understand the problems that they can cause 
when repair is necessary. Some of these jewelers send out by 
mail multi-page flyers advertising jewelry promotions, includ­
ing these combination multi-stone rings in karat gold. They 
are priced to sell and when one prong breaks off it is often 
more expensive to repair than to replace the ring. My sugges­
tion to them is to send the ring back to the manufacturer 
and let them repair it. Some manufacturers will just replace it 
with a new one, which is less expensive for them, as they make 
these rings on a production line basis, and the stones are pur­
chased in large quantities, costing less probably for a dozen 
than we craftsmen would have to pay for one stone. The an­
swer that I get from these retailers is that they tried to do this, 
and sometimes it works; other times, however, the manufac­
turer or even the wholesaler from whom it was purchased is 
out of business. This happens when the craftsman to the 
trade is called on to make the repairs. When receiving these 
for repair it should be understood with the customer that it 
might be impossible to restore the ring to its original condi­
tion. 

In the next article we will continue our discussion 
on stones, especially shapes and sizes of standard cut stones. 
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James Adams, CMW, CMBHI 

TROUBLESHOOTING 

'm red faced ... With a great deal of chagrin, I'll 
confess. I had a stopper the other day. Now this 

made me do some soul searching, and I decided to do an arti­
cle on troubleshooting. This is a very important subject, Nov­
ice-so much so, I'm breaking into the series on the repair of 
the American pocket watch. 

Let me start with a rundown on the aforementioned 
stopper I experienced (this is a thing you might run into 

down the line). A gentleman brought in a gent's 11Y2 ligne 
day-date analog quartz watch for estimate and then repair. 
It was a Swiss-made movement, the two dial feet were sheared 
off, one of the applied dial markers was off the dial (the kind 
of marker that has two steady pins on its base that fitted 
matching holes in the dial). The power cell (battery) was dead 
and the movement had that dry, dusty, tired look. The elec­
tron)cs were in fine condition, so we were dealing with a me­
chanical problem all the way. So, I refitted and soldered on 
the two dial feet and while testing its fit to the movement I 
noticed there was next to no clearance between the outer 
edge of the date ring and the dial feet. Okay. I trimmed the 
excess solder from the inside side of the dial feet and made 
sure there was no binding in that area. Next, I fitted the dial 
marker into its holes and touched a spot of liquid crazy glue 
to the marker pins on the underside of the dial, as is done by 
the dial manufacturers. While at it, for safety's sake, I touched 
each marker and the name logo with the crazy glue. I figured 
that if one let go, others may be loose. I set the dial aside, 
cleaned and oiled the movement, made the necessary elec­
trical checks, and everything worked out fine. I also refit the 
dial and hands, refit the power cell (battery to you), set the 
time and calendar, and laid it up for a time run. 

Stopper. 

The next morning, it was stopped, right at that time 
the calendar started to jump. You could see that the date 
ring just started to move. 

Okay, guys and dolls, it's back to the bench with this 
dude. I reasoned calendar problems, a reassembly glitch, or a 
binder somewhere. So, out comes the entire calendar mechan­
ism and a careful reassembly . I had replaced the calendar disk 
and date ring, but left the dial off and set the watch to where 
it would start into the calendar jumping cycle. It worked 
beautifully, but I hedged my bet and repeated the cycle again. 
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Again it worked great. So, on with the dial and hands. Guess 
what, gang? ... It happened again, it stopped cold! Now, this 
is where the red face and chagrin time came. Again, the date 
ring started into the cycle and stopped cold. Off came the dial. 
Looking very carefully at the date ring edge, thinking it might 
be rubbing on my newly fitted and soldered dial feet, I noticed 
the slightest rub mark on the date ring numbers. The rub mark 
was not over one mm long, and by comparison, the rub mark 
was right over where I had crazy-glued the dial markers! The 
clearance between the underside of the dial and the top of the 
date ring was so close that the tiny raised dried blob of glue 
on the underside of the dial stopped the calendar cold. I care­
fully trimmed down all the glue seals to dial level and the 
problem was solved. It proved to be a very good lesson to me 
and, I hope, to you . 

Here's another case. Where I can, I leave the hour 
wheel fitted to the hour hand when removing the dial for 
movement servicing. I'll inspect the underside of the dial for 
rust, corrosion, or what not, then proceed to repair the move­
ment. In this particular instance the movement was cleaned 
and oiled. It was a 5 ligne ladies' quartz movement. I dialed 
it, replaced the minute hand, and bingo-it stopped in about 
an hour. On removing the dial again, with the hour wheel and 
hand still assembled, I turned the dial upside-down. A glimmer 
of light on the bottom of the hour wheel showed a smear of 
oil ... oil from the movement prior to when I had cleaned it. 
It created enough suction and adhesion with the pinion of the 
cannon pinion to stop the 5 tigne movement. It's things like 
these that give you gray hair. But let me outline a system of 
troubleshooting for you. 

There are two types of stoppers-periodic and ran­
dom. Periodic refers to those that stop at the same time and 
place each time, relating to a specific cycle blockage (that 
is, specific places on the calendar, any wheel, balance wheel, 
and things like that). After a couple of cycles, you can predict 
the area or time of stoppage. Random refers to a stopper that 
is nonpredictable. It could happen any time. To start with, 
the watch may not even start up. It might run sluggishly, but 
run after a fashion, it might run hours or days, before stop­
ping. Now, Novice, we will limit ourselves to the mechanical 
movement here. Later on as we investigate the quartz watch 
we will get into quartz stoppers in detail. In all cases of stop-



pers, learn as much as possible from the patron as to when it 
occurs or if it just stopped cold. 

Okay, gang, hang on ... Here we go. 

PERIODIC 
This occurs when there is a malfunction or blockage in a very 
specific area of the movement. The first step is to examine the 
watch in its cased-up condition. Observe the hands. Are they 
touching each other, or the crystal or the dial markers or cal ­
endar window frame? Carefully open the back after each step, 
and watch for a start up or an attempt at a start up. Unease 
the movement. Visually examine it carefully. Set the time, and 
while you are doing so, concentrate on the feel of the turning 
parts. Are they free as they should be or do they seem to grab 
and tighten up in places or completely slip? 

You have set the correct time of day and set the cal­
endar functions, if present, to the correct time frame. Wind 
the watch, and go on with your business. When the stoppage 
occurs, note the time of day it happened. If it ran okay and 
stopped around 6 PM or later, it, no doubt, is calendar re­
lated. It could be due to bad assembly, or binding somewhere, 
a spring or springs in the wrong location, and so on. It might 
stop each hour at the same place. Check the hour wheel, dial, 
dial train, and so on. It could be a combination of small de­
fects that multiply and magnify an excessive frictional situa­
tion. 

The stoppage may occur at each swing of the balance 
complete. Maybe a loose balance screw, balance wheel arm 
bent, roller or roller jewel loose, fine fiber caught under the 
bridge work interfering with the balance motion, trouble with 
the PF and A motion, guard dart, clearances, etc. Always 
look for the time lapse in the stopper. You have to think very 
carefully about how it should function in the area of stoppage. 
Take your time about it. Don't enter helter skelter and do this 
or that to cure the problem. You will either cure it or make 
matters worse. If cured, you will have no idea of what you did 
to correct the problem. Hence, you have cheated yourself of a 
valuable learning lesson. 

RANDOM 
Here the stoppage can occur any time with no periodic time 
frame. We commence again by visual inspection through the 
crystal of the watch hands in relation to each other and their 
freedom between the dial and inside crystal surface. 

Next, try to wind the watch. Is it fully wound or par­
tially wound, indicating at least some run time? From this 
point on, do only one thing at a time and watch for a start up 
after each thing you do. Make a mental note of the start up for 
future reference. Open the case . Has the movement started? 
If so, it could be an ill-fitting gasket, a bent and stressed case 
back and/or bezel. Does the movement fit properly into the 
case back, if it's a dress-type case? No luck so far? Okay, right 
on, McDuff. Remove the seconds hand, watch it; remove the 
minute hand, watch it; remove the hour hand, then the dial. 
Is the hour wheel free and not binding on the cannon pinion? 
Is the minute wheel and intermediate wheel free? Sometimes 
there is a buildup of "stuff" under the minute wheel, or also, 
a rust condition that has been overlooked. Always watch for 
a start up after each step. The cannon pinion might be burred 

and locking up. Look inside the hour wheel tube for a build­
up of rust. Check the cannon pinion for rust. 

Let's turn the movement over. If it's an automatic 
wind movement, do the auto parts, springs, and other com­
ponents function properly? Remove that assembly now, and 
check clearances on the indirect drive wheel and sweep pinion. 
Is the sweep pinion and the tube in the center wheel clean? 
Is the click spring properly seated? Is the ratchet wheel seated 
and tight? Always look for that start up. 

Is the balance free in all aspects? Are there any bent 
or riveted pivots on the balance? How about a broken bal­
ance staff, rubbing hairspring, roller, and its jewel? All okay! 

Check the depthing and function of the pallet stones? 
Are they tight and secure? Remove the balance and PF and A 
now. Check the train freedom. Look for clogged pinion leaves, 
bent teeth, out of round and out of flat train wheels. Always 
look for microscopic hairs or fiber lodged in the darndest 
places. 

Somewhere here you will locate the problem. I could 
have simply made a troubleshooting flow chart, but Little 
Friends, you would just glance over it and set it aside. Now 
this long-winded missive should have impressed on you the ac­
tual meticulous and searching format you will actually use. 
Stoppers are serious and time-consuming. It's best you under­
stand that. 

WATCHMAKERS - JEWELERS 
How long would it take you to diagnose the following 

watches using your present test equipment? 

l\f'l • t¢•, .. . oj 1-"lf• 
hOCllfot.r 

8tJIC'l'•I 
tO&l~ • • • 

• • • 
With lnnovative's Quartz Watch Tester, model WT-100 

you could diagnose them all - in seconds -
without removing any watch components. 

Quartz Watch Tester Model WT-100 

Typical product features: 
• Tests watches with or without batteries 
• Tests batteries in or out of watches 
• Easy to use - no adjustments to make 
• Tests components without removal 
• One year warranty 
• Made in the USA 
• Inexpensive - only $49.95 

(plus $2.00 postage & handling) 

INNOVATIVE ELECTRONICS 
64-46 84th Street, Flushing, NY 11379 
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HAMBURG AMERIKANISCHE UHRENFABRIK- (HAU) 

TWO-TRAIN 

WESTMINSTER CHIME MOVEMENT 
PART III 

By Leo A. Jaroslaw ©1989 
Drawings and photos by the author. 

All rights reserved by author. 

n Parts I and II we discussed two-train chime move­
ments including "cheaters." The movement under 

discussion is one of the "better cheaters." We described the 
system of operation in strike and chime modes and the opera­
tion of the strike to chime and chime to strike shifter mecha­
nisms. Let us continue. 

STRIKE SYSTEM UNIQUE COMPONENTS (Figure 4) 

STRIKE SNAIL 
The one o'clock step on the snail is very short with 

a depressed section between the one and two o'clock steps. 
Both rack tails are attached and therefore travel together. 
The depressed section provides clearance space for the strike 
rack tail during the chime cycle at 1:30 and 1:45. At those 
times the chime rack tail drops lower on the second and third 
chime snail steps, and the strike rack tail moves into the slot. 
After two o'clock the strike snail steps are below the reach 
of the strike tail when the chime tail is on the second and third 
chime snail steps. 

SlRJKE/CHTP'f. HAl'T'CH 
~CTUATHJ(; l"'[CHft\lS"' 
:::ital·~d 100° fryi 
.o;ch!Th\ltic vle11.· 

n~rnvIElll LU(.Kl~G 
H:"Tl:J STRIKE /nUM: 
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Hamburg Amerikanische Uhrenfabrik - (HAU) 
Two Train Westminster Chime Movement Clock 

The short one o'clock step also simplifies positioning 
the hour wheel/strike snail. If the tail falls anywhere on the 
step, it will follow properly on all the other steps. 

r'.':>1E: l'ECHANlSM SH!lri'N IN STHI:<;E l'lOS!llc:fl 
Pl II.I E.~i t..OT SHO'll 

r.tT TC SCALE 

FIG. 4 - ilAC 2 TRAl~ CHl~l - SC~EMA'fI(; - STRIKE CO N1'NOL SY STEM 
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HAMMER TAIL ASSEMBLY 
The hammer tail is pivoted and spring loaded. If the 

shift from chime to strike should occur when the tail lines up 
with a tooth on the starwheel, the tail is pushed aside against 
spring tension. It follows the side surface of the starwheel 
as it rotates. When the tail clears the tooth, the spring returns 
it to alignment with the starwheel. 

STRIKE/CHIME HAMMER ACTUATING MECHANISM 
This mechanism, in my experience, is quite unique. 

The chime operates all four hammers, while the strike works 
only three of the four hammers, both systems using the same 
four hammers. In the strike mode the lifting of the hammer 
tail assembly by the starwheel rotates the hammer arbor. 
The strike hammer lifting lever attached to the hammer 
arbor through the hammer arbor transfer hub is raised by the 
rotation of the hammer arbor. This, in turn, lifts the strike 
hammer lifter bar which is attached to it. The strike hammer 
lifter bar has three chains suspended from it. The lower end 
of these three chains are attached to three of the four chime 
hammer levers. All four of the chime hammer levers are con­
nected to their respective hammers through chains. 

In strike mode operations, the strike hammer lifter 
bar lifts its chord of three hammers and the chime hammer 
levers through the connecting chains. At this time the chime 
hammer levers are clear of the pins on the chime pin barrel, 
which is not rotating, and act only as connectors of the 

1989 MOST OUTSTANDING STUDENT 
MR. TODD TVRDIK 

Pictured is Mr. Todd Tvrdik (right) accepting the 1989 "Most Out­
standing Student Award" from his watchmaking instructor, Woody 
Woodward. Todd was chosen by the other students in his class based 
upon outstanding attitude, ability, achievement and attendance. He 
worked on a job at nights so he could pay living expenses and his 
tuition at school. lnspite of his busy schedule, Todd maintained an 
A+ on all tests, he used the attitude of excellence when completing 
all course projects (including many extra challenges), he missed only 
three days in nine months, and he was always willing to help another 
student. Also because of his attitude of excellence and his willingness to 
work, Todd was chosen as one of 12 watchmaking students from 
all around the world to attend the WOSTEP Watchmaking School in 
Switzerland. Last July Todd Tvrdik flew to Switzerland to study 
watchmaking and will be returning to St. Paul later this month. He is 
the 9th student from the Watch, Clock and Jewelry Repair Course 
at St. Paul Technical College to attend the WOSTEP Watchmaking 
School in Switzerland. 

upper and lower chains. 
When the hammer tail drops off a tooth on the star­

wheel, the downward travel is stopped and limited by the 
hammer arbor stop pin on the hammer arbor contacting the 
hammer arbor stop. The hammer arbor stop is a pin anchored 
inside the rear plate of the movement. 

In chime mode, of course, the strike hammer lifter 
bar is stationary. The chime hammer levers are actuated by the 
pins on the chime pin barrel. As the chime hammer levers are 
lifted, they lift the hammer connected to it by the chain. 
However, the chain connected to the strike hammer lifter 
bar above just relaxes, not transmitting any of the lift to the 
lifter bar. That flexibility is the key. In my opinion, this is 
an ingenious method for operating both chime and strike 
using the same hammers. 

The engineering required to design the operation of 
both systems on a single train was excellent, but was it cost 
effective? Making and assembling so many small components 
may have been more costly than another complete third train. 
Maybe that is why this system didn't last long. I wonder how 
long it was produced? 

In our next and concluding part in this series we will 
discuss disassembly, assembly, and adjustment of this move­

ment. 

TO BE CONTINUED IN PART IV. 

ATTENTION 
WATCHMAKERS AND JEWELERS 

MAKE US YOUR WEST 
COAST CONNECTION 
FOR COMPLETE LINE OF 
WATCH MATERIAL & 
TOOLS ... INCLUDING: 

Rolex • Seiko • Pulsar 
Citizen• Bulova • Longines 
Wittnauer • Timex • Lorus 
ALL SWISS MATERIAL. 
BB Perfit & G.S. Crystals . 
L&R • Foredom w Vigor • 
Procraft Tools •Cobb • 
Victor • Naomi Fuller 
Findings & MUCH MORE! 

DAVIDSON JEWELERS' SUPPLY, INC. 
861 6th Ave., Rm. 310 
San Diego, CA 92101 

SERVING THE TRADE SINCE 1953 

1-619-232-3254 1-800-522-, 565 
FOR INFORMATION $10 MINiMUM WATS 

LINE ORDER 

December 1989/Horological Times 29 



Technically © 1989 

WATCHES' 
Archie B. Perkins, CMW, FNAWCC, CMBHI 

(All rights reserved by the author) 
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PART XLVlll 
THE PANTOGRAPH METHOD OF MAKING GEAR CUTTERS 

A very important method used for making gear cutters Figure 1 shows a pantograph which was designed and 
is with the use of a pantograph. With the pantograph, constructed by the author for making gear cutters. The prin-

gear cutters with very fine teeth can be produced. In some ciple of the pantograph is as follows. The live spindle holding 
cases it is very important to have cutters with finer teeth than the forming cutter is used to form the gear cutter. The spindle 
can be made with the other methods. One case where the with its housing is held so it can swing in any direction with 

cutter with very fine teeth is necessary is with cutters used 
in a rounding-up tool for rounding up the teeth of wheels. 
The rounding-up tool is turned slowly by hand when it is used; 
therefore, if cutter did not have very fine teeth, the teeth 
of the cutter would likely catch on the wheel being rounded 
up. At least, the cutter would not cut smoothly. 

FRAME GUIDE Pl N 

I / 

Figure 1 

AIRCRAFT 
....-ROD END 

a universal joint effect. To allow this motion, an aircraft rod 
end was used. The aircraft rod end is adjustable up and down 
on the base of the machine and is held in position by two lock 
nuts. The swinging motion of the spindle is controlled by a 
framework which is clamped to the spindle housing. A guide 
pin fastened to the rod end housing goes through a slot milled 
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in the framework. This guide pin keeps the frame stabilized 
in an upright position. (Note: The spindle housing is fitted 
friction tight in the hole in the rod end bearing.) The guide 
pin is a close fit in the slot of the frame and allows the spindle 
and its housing to have a universal joint effect. Figure 3 shows 
the construction of the aircraft rod end. The rod end bearing 
is actually a large ball bearing that has had a hole drilled 
through its center. The ball bearing has been cut off at each 
end of the hole so there is a flat surface at each end of the hole 
as shown. The ball bearing works in a bronze bearing which 
is shaped to fit the ball. This allows the ball to turn in all 
directions similar to the action of a universal joint. The ball 
bearing does not spin in its bearing when being used. This 
type of bearing is excellent to use for this type of pantograph. 

A tracer bar (Figure 1) is threaded into the panto­
graph framework. The end of the tracer bar is turned down in 
diameter and works on a template which is ten times the size 
of the gear cutter being formed. The template is attached to 
an adjustable block. The block can be adjusted up or down 
and can be moved closer or farther from the spindle of the 
pantograph. The distance between the template and the end 
of the forming cutter should be ten times the distance between 
the center of the ball bearing and the end of the forming 
cutter, thus a ten-to-one ratio. An idler pulley is mounted on 
the frame of the tool to guide the belt from the countershaft 
to the pulley of the spindle of the pantograph. 

Figure 2 shows how the pantograph is mounted on 

top of the slide rest. Most slide rests are too high for mounting 
the base of the pantograph directly to the top of the slide rest. 
Therefore, a mounting block is fastened with screws to the top 
of the pantograph base as shown. Then, the mounting block 
is fastened to the top of the slide rest with bolts which fit the 
"T" slots of the slide rest as shown. This allows the top of 
the pantograph base to be flush with the top of the slide rest. 
The edge of the pantograph base lines up with the edge of the 

top of the slide rest. 
Figure 4 shows the spindle and housing assembly. 

The spindle is supported by two single row radial contact 

ball bearings. A bearing retainer plate is used on the front 
end of the housing to hold the bearing in the housing. Screws 
are used to hold the plate to the housing. On the other end of 
the housing a bearing retainer cap is used. The cap is threaded 
onto the housing. The retainers go against the outer races of 
the bearings. The inner races are held against shoulders on the 
spindle. 

Figure 5 shows the construction of the spindle and 
the chucking devices. The chuck is double ended. This allows 
both ends of the chuck to tighten on the shank of the forming 
cutter. This prevents the forming cutter from wobbling in the 
chuck when being used. View a, Figure 5 shows the chuck 
tightening bar. The end of this bar has a short hole which 
is beveled at the end of the bar to fit the bevel on the end of 
the chuck. When pressure is applied on the solid end of the bar 
with rod "b", the chuck is forced to close on the shank 
of the forming cutter at both ends of the chuck. 
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Figure 6 shows the template for making a wheel 
.cutter and Figure 7 shows the template for making a pinion 

cutter. These templates are designed for a specific wheel 
and pinion and are made ten times larger than the cutters for 
the specific wheel and pinion. 

The following procedure is used to determine the 
shapes and sizes of the wheel and pinion cutter templates 
that are shown in Figures 6 and 7. First, determine the dimen­
sions of the wheel and pinion for which the templates are to 
be made. The center distance between the wheel and pinion 
equals 20.00. The wheel is to have 64 teeth and the pinion 
is to have 8 leaves. This gives a ratio of 8 to 1 between the 
two gears . Next, determine the module of the gears. (Note: 
For gear calculations, please see July 1989 "Technically 
Watches" column.) 

Module cX2 
z + z' 

20.00 x 2 
64 +8 

40.00 
72 

Now, find the pitch diameter of the wheel: 

.56 

d = m X z = .56 X 64 = 35.84 (Pitch radius r = 17.92) . 

Next, find the circular pitch : 

d X1T 
p = -z-= 

35.84x3.1416 
64 

Find the angula; pitch : 

1.76. 
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Angular Pitch = 
3~00 = 

3:~
0 

= 5.625 

Next, determine width of tooth and space: 

0 

5° 37' 30" 

e = f = 
1 J6 

= .BB (Width of space also= .BB). 

Now, find the height of the addenda: 

fc X m 
t =---

2 
2.94 x .56 = B2 

2 . 

The dedendum (a) also equals .B2. 

Next, find the radius of curvature on teeth: 

p = m X (.7 X f) 

f = ~= 2·94 
= 3.09 

.95 .95 

Therefore, 
p = m X . 7 X 3.09 . 56 x .7 x 3.09 1.21 . 

When we multiply the results by 10 (with the excep­
tion of the angular pitch), we obtain the dimensions for the 
template used to make the wheel cutter. (See Figure 6.) 

Next, do the calculations needed for designing 
the template for making the pinion cutter. The pinion cal­
culations are as follows : 



Module = .56 

Pitch diameter= d = m X z' = .56 X 8 = 4.48 (r' = 2.24) 

Pitch = p = d X 7r = 4.48 X 3.1416 = l.76 z' 8 

Thickness of leaf = e' = _e_= 1.76 = 59 
3 3 . 

Width of space = e' X 2 = 1.18 

Angular pitch 

Core radius n' 

(Radial Safety 

Therefore, 

360° - 360° - 450 -z-,- - -8--

s' 

(z' - fc - 2 X s') X m 
2 

.40 X m) 

n' = (8 - 2.94 - 2 X .40) X m 
2 

s - 2.94 - .~o x .56 _ 1.19 

Outside diameter= D' = z' + f' X m = 8 + 1.34 X .56 = 5.23 

Total radius = R' = ~· = 
5223 

= 2.62 

Height of addenda= t' (Profile B) = R' - r' = 2.62 - 2.24 = .38 

Radius of curve on leaf= p = 2/3 Xe'= 2 '; ·59 - .39 

The result (except for the angular pitch) is multi­
plied by 10 to obtain the dimensions for the template used 
in making the pinion cutter. This is shown in Figure 7. 

LAYING OUT AND MAKING THE TEMPLATE 
The templates can be made from sheet brass 1/32 

inch thick. To lay out the design of the wheel template, one 
would first scribe a center line. Then, lay off the distance from 
the end of the template to pitch circle point. Next, lay off 
the width of the template at the pitch circle. Then, lay off 
the angle on the sides of the template. Next, lay off the radii 
of the curve of the tooth addenda. All of these measurements 
are 10 times the actual wheel dimens:ons (except the angles). 
Now, lay off the positions for the holes. Then, spot centers 
and drill the holes. Then, saw out the template just outside 
the scribed lines. After this, the template outline is filed to 
the line. Note: A filing machine is good for this purpose. Then, 
the edge of the template is draw filed and burnished smooth. 

When laying out a template for a pinion cutter, 
one would draw the center line. Then, a small center is spotted 
on the center line. Now, the angles are laid out. Then, one 
would proceed the same as for the wheel cutter template. 

OTHER TEMPLATE SHAPES 
Figure 8 shows some additional template shapes 

used for making a variety of other cutters. View A shows 
a template used for making angular cutters. This style of tem­
plate can be made for cutters which have any angle by making 

a template for the specific angle. 
View B, Figure 8 shows a template used for making 

an angular cutter which has a double angle or "V" cutter. 
View C shows a template used for making escape wheel 
cutters. View D shows a template used to make wolf tooth 
cutters. View E shows a template used for making convex 
cutters, and View F shows a template used for making con­
caved cutters. Almost any shape of cutter can be produced 
by making the proper shape of template which is ten times 
larger than the desired cutter size. 

MILLING TOOLS AND MAKING GEAR CUTTERS 
Figure 9 shows the forming cutter and how it is used 

when making gear cutters. The forming cutter can be a dental 
drill as long as it has the proper shape. (See View A, Figure 9.) 
The cutting head of the dental drill should have at least a 
20 degree angle (10 degrees to each side of its center line). 

Figure 8 
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Figure 9 
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This much angle is necessary to be assured that the teeth 
on the gear cutter will be cut deeply enough on the sides. 
If a long-shanked dental drill is used, the shank should be 
shortened so it can be chucked up to the point where the 
straight part of the shank joins the turned down part of the 
shank. Dental drills can be obtained in carbide as well as 
high carbon steel. 

If a forming cutter is made up for the job, it wou Id 
be advisable to make the angle on the cutter 30 degrees ( 15 
degrees on each side of its center line). This amount of angle 
on the forming cutter gives assurance that sides of the gear 
cutter will be cut deeply enough. (See View B, Figure 9.) 

View C, Figure 9 shows the forming cutter being 
used to make a gear cutter. The radius of the forming cutter 
must not exceed the· radius of the gear tooth for which the 
cutter is being made. The diameter of the cutter would be 
twice its radius. If the radius on the gear tooth or leaf is, 
for example, .50 mm, then the forming cutter diameter should 
not exceed 1 .00 mm. 

The radius of the tracer bar where it goes over the 
template should be approximately 10 times the radius of the 
forming cutter if the pantograph has a ratio of 10 to 1. There­
fore, one should make up several different diameter tracer 
bars which can be interchanged by screwing them into the 
end of the pantograph frame or, instead of this, one could 
make several different diameter sleeves to fit the turned down 
end of the tracer bar. Either method would allow for different 
diameter forming cutters to be used for different sized gears. 

When using the pantograph for making a gear cutter, 
it is a good idea to first use a brass cutter blank for practice 
while getting the pantograph set up to make the gear cutter. 
It is very imp~rtant to have the forming cutter centered with 
the edge of the gear cutter blank when the tracer bar is cen­
tered with the template. The end of the forming cutter is 
usually set slightly short of being centered with the diameter 

By J.M Huckabee 
CMC, FBHI 

0: Do you recommend repivoting an arbor? How do 
you perform the job? Is it really successful? 

A: This answer is yes and no. I'd rather not recom­
mend the technique and not do it myself. However, in many 
cases it is our only alternative; and yes, I do this often. 

The job is simple: Drill the arbor and insert a new 
pivot. Simple as this sounds, it's very difficult to achieve an 
excellent result. This is a technique that seems to naturally 
turn out bad rather than good. The solution is proper tools, 
and the skill to use them. 

Drilling an arbor may range from easy to almost im­
possible. Many arbors are harder than drill bits, and must be 
annealed. Annealing may cause pinion, arbor, or wheel damage. 
Every job has a different group of problems. 
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of the cutter blank. This will help prevent the shank of the 
forming cutter from rubbing the cutter blank when the teeth 
are being milled. The sides of the cutter teeth are milled first 
by resting the tracer bar on the shoulder of the template 
so the forming cutter is clear of the cutter blank, then the 
forming cutter is gradually fed into the side of the blank and 
brought up the side of the cutter tooth. After this is done 
on both sides of the tooth, then the forming cutter is brought 
over the top of the cutter tooth whether it be rounded or 
square shaped. The edge of the cutter blank should be turned 
to approximately the desired shape prior to forming the teeth. 
This leaves less material for the forming cutter to remove. 
When making the steel gear cutter, one would use cutting 
oil to keep the forming cutter lubricated. The forming cutter 
should turn 600 to 800 RPM. 

In order to have some control of the tracer bar, 
it is a good idea to use a strong rubber band around the base 
of the pantograph and have it extend over the tracer bar 
between the template and the pantograph frame. It is also a 
good idea to have a block of wood to place between the base 
of the pantograph and the tracer bar to hold the forming 
cutter off of the work while the cutter blank is being indexed 
to the next position. The cutter blank is held on an arbor 
chuck in the headstock of the lathe and, since these cutters 
are usually made with 60 teeth, the index pin and row of holes 
in the lathe pulley can be used for indexing the cutter blank. 

To become proficient in using the pantograph, one 
should practice making teeth on a brass blank. Much practice 
is needed in order to thoroughly understand the principles 
and nature of the pantograph. 

"Antique Watch Restoration" will continue next month. 

Locating exact center is another problem, as is the 
depth of the hole. Dimensional tolerances that permit a tight 
fit without bursting the arbor presents another challenge. Still 
another item is how to hold the piece true while the new pivot 
is finished. 

Can it be done successfully? Indeed it can! I and 
countless other craftsmen repivot arbors such that successive 
workmen may not even detect the job. 

A typical job may go somewhat like this: Support the 
arbor's good end in a lathe col let, and the bad end by a steady 
rest or lantern disc. Cut away any burr, and locate center. Drill 
a hole 2-3X depth of the desired pivot overhang-a deep hole 
works best. Machine the plug with a slight taper, and drive in 
place. Return to the lathe and finish the pivot. 

So what are the problems? A wheel or pinion may be 
adjacent to the pivot making limited or no space for a steady 
rest. Annealing the arbor may involve removal of the wheel 
or annealing the pinion. The arbor surface may have never 
been true to the pivot-as in many old English grandfather 
clocks. The obstacles go on and on. 

I recommend the apprentice workman practice on 
surplus. arbors. Material suppliers often have assortments of 
arbors at grab-bag prices. Pieces with a pinion adjacent to the 
pivot and too hard to drill are the most challenging. 'i:iCIB 



SELF-WINDING 
WATCHES 
PART II Henry B. Fried, CMW, CMC, FAWI, FBHI, * FNAWCC 

The Use of Roller Bearings 
Continuing with our examination of the Phenix Calibre 200 
self winding watch which employees the use of roller bearings, 
we will first look at the method of operation. 

One of the unique features of this watch is the method 
by which the automatic winding takes place. 

Some watches use an oscillating weight gear which 
turns a set of reduction gears to wind up the mainspring. 
Others use an eccentric cam attached to the oscillating weight 
axle . As this turns with the swinging weight , it nudges a roller 
attached to a lever. Such a lever usually has a cam pushing 
an intermediate winding wheel. Self-winding watches using 
a cam, lever and pawl combination do have many good points 
among which are simplicity of operation, fewer parts, and 
two-way winding without use of reversing wheels. 

With the exception of the International self-winding 
watch, all cam-driven automatic watches give but one winding 
nudge with each revolution of the oscillating weight. The 
International model has a reciprocal cam-claw arrangement 
and gives two winding impulses with each oscillating weight 
turn . 

With the Rollamatic, there are three winding impulses 
with each complete turn of the winding weight in either 
direction. Figures 4A and 4B show the principle of winding 

Figure 4A 

operation. Cams on self-winding mechanisms are either heart­
shaped, oval , or circular, set off-center and have a high spot 
and an opposite, lower point. 

In the Rollamatic , the cam has three alternate high 
and low points. In effect, this star-cam is a three-toothed 
driving pinion . If Figure 4A is examined, it will be seen that 
the winding unit is composed of the cam (F) which pivots 
on the axle (I). Resting against the cam is the pivoted roller 
(T) which turns in jeweled holes set in the lever (S). 

The lever (S) is pivoted at (M) in the bridge (0). 
The spring {P), set into an appendix of the angled lever (S), 
keeps the lever tensed in the direction of the arrow and the 
roller (T) against the star-cam. The ratchet wheel (L) has a 
hollow arbor and pinion in which rides the long pivoted arbor 
of the angled lever (S). 

The pawl (R) is set on a stud underneath the lever 
(S) and pivots on it. The beak of the pawl (R) fits into the 
ratchet teeth of the wheel (L). When the weight and cam turn 
in either direction, the roller (T), pressed against the star­
cam, will follow the contour of this cam. In 4A, the lever (S) 
is shown going in the direction of the arrow which causes 
the pawl (R) to ride back over the tips of the ratchet teeth 
of wheel (L). 

Figure 48 
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The click (N) with its beak in the teeth of the ratchet 
wheel (L) keeps this from unwinding. The click (N) is pivoted 
under the bridge (0). Its spring (Q) is pinned at the back of 
this click and its outer end presses against the back of the 
pawl (R), thus supplying pressure for both (N) and (R). 

In Figure 4B, the cam (F) is shown turned so that one 
of its tips pushes the roller {T) and lever (S) in the outward 
direction shown by the arrow. This causes pawl (R) to push 
the wheel {L) in the counterclockwise direction. The retaining 
click (N) is pushed aside as the tips of the ratchet teeth ride 
past this click. This action (4A and 4B) takes place three 
times with each complete revolution of the oscillating weight, 
regardless in which direction the cam and weight turns. 

Figure S shows the scheme of the winding action 
in perspective. The lever (D) has a pivoted post which fits 
through the hollow arbor of the intennediate winding wheel 
(K) and then pivoted in the jewel (1). At its fa r end, the roller 
(C) is pressed against the cam (B) which is a part of the oscil­
lat ing weight (A). 

The spring (J) is arranged to keep the roller (C) 
and the lever (D) always pressed lightly against the cam (B). 
The pawl (E) engages the intermediate winding wheel (K). 
In this figure , the oscillating weight is turning clockwise. 
This causes the cam (B) to push the roller (C) and lever (D) 
in the outward djrection. 

The pawl (E) thus pushes the wheel (K) counterclock­
wise and past the beak of the retaining click (G). The inter­
mediate wheel (K) with its pinion (H) are enmeshed in the 
mainspring ratchet wheel (L) and this turns this last wheel 
in the clockwise direction, winding up the mainspring. 

The third unusual feature of this caliber is the sys­
tem by which the manual winding wheels are bypassed during 
the automatic winding sequence. This reduces strain and wear 
on the automatic winding and permits easier winding. This 
is accomplished with U1e use of an upper and lower mainspring 
ratchet working together obtaining a detent action not unlike 
that in a chronometer escapement. 

L 

F igu re 5 . The winding ssquence shown in perspective. As the 
oscillat ing weight A moves in either direction, its attached cam 
B moves the roller and lever C and D outward. This causes the 
pawl E to push the automatic wheel K in the counterclockw ise 
d irection. The automatic w heel p in ion H Is enmeshed with the 
ma inspring ratchet wheBcl L , w inding up the mainsp ri ng, 
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In other words, when the upper ratchet wheel turns, 
it ignores the lower ratchet to which all the manual winding 
parts are connected. When the lower ratchet is (manually) 
turned, the upper ratchet moves as well. 

These two wheels are shown in Figure 6. In the upper 
left view, the upper ratchet wheel (A) is shown with its under­
side upward. In the lower right view is the lower ratchet wheel 
(B). This lower ratchet (B) has a round hole (H) which rides 
freely on a shoulder of the barrel arbor as indicated. This 
ratchet wheel is also recessed with a boss remaining at its 
center. Two pins (F) are diametrically situated near the 
inside edge of this recess. 

Above ratchet (B) is the upper ratchet wheel (A) 
whose square hole fits on the square of the barrel arbor at 
(G), so that one ratchet wheel rides above the other, separated 
by the barrel arbor shoulders and the raised boss of each wheel. 

At the upper left is shown the underside of the upper 
ratchet (A). Here it will be seen that this wheel too is recessed 
with a boss (E). In its recess is the (detent) spring (C), riveted 
at the base of the ratchet and the outer arm of this spring 
resting near a banking pin (D). 

B 

Figure 6. The upper and lower ratchet wheels showing their com­
ponents which achieve a detenting action. At upper left is the 
upper ratchet with underside upwards. It contains the detent C 
and banking pin D in its recess. This fits over the lower ratchet 
B shown in the right view. The lower ratchet has two peripheral 
passing pins F. The ratchet B has a round hole which rides 
loosely on the barrel arbor shoulder H. 

To understand how these two operate together, 
refer to Figures 7 and 8. In Figure 7 is shown the action of 
this unit when it is turned by the action of the intermediate 
self-winding wheel (G). Here, the wheel (G) turns counter­
clockwise. Its pinion engages with the upper ratchet which 
is slightly larger than the lower ratchet. 

The self-winding action causes the upper ratchet (A) 
to turn clockwise. Since it is squared on the barrel arbor 
this action winds up the mainspring. The upper ratchet has 
no click of its own and is prevented from backwinding by the 
arresting action of the pawl and click engaging the intermediate 
winding wheel (G). 

When th.e upper ratchet (A) is turned during this 
sequence, the slanted front edge of the arm of spring (C), 
traveling with the upper ratchet to which it is riveted , bend 
slightly and rides under and past the peripheral pins (F) 
of the lower ratchet wheel as shown in Figure 7. 

Since it is the lower ratchet wheel which has the 
mainspring click and crown and manual winding wheel 
connections, the self-winding mechanism is relieved of the 
additional burden of pushing aside the click (H) and also 
carrying along the crown wheel and winding pinion arrange­
ment. 



Figure 8 shows the sequence when the watch is 
manually wound. In this figure, the winding crown is turned 
in the direction of the arrow and the crown wheel is engaged 
only with the lower ratchet (B) causing it to turn in the clock­
wise direction. 

Since its round hole rides freely on the barrel arbor 
shoulder, it merely pushes aside the click (H) without turning 
the barrel arbor or winding the mainspring. However, as it 

F 
Figure 7. Showing the upper ratchet above the lower. The upper 
and larger ratchet A with its attached spring F are being turned 
clockwise by the self-winding action through the wheel G . As 
the spring moves with its wheel A, it rubs against pin F of the 
lower ratchet and bends under and past this pin . This way, no 
connection with the crown wheel, click and manual wheels is 
encountered. 

Figure 8. When the watch is wound manually, the crown wheel, 
engaged with the lower and smaller ratchet B moves clockwise 
and with it its peripheral pin F. This comes into contact with the 
back of the upper ratchet spring C and pushes this backwards 
until this spring makes contact with its own banking pin D . As 
it continues, both the lower and upper ratchets are carried along. 
The upper ratchet only is connnected to the pinion of wheel G 
and this causes both the arresting click and pawl to be pushed 
back by the forward moving wheel G. 

continues to turn in this direction, one of its peripheral pins 
(F) comes against the back edge of the detent spring (C) 
in the upper ratchet. This causes the detent (C) to move back­
wards slightly until it contacts its banking pin (D) and then 
the upper ratchet is carried along by the lower ratchet. 

When the upper ratchet is turned this way, the 
mainspring is wound. During this action, the upper ratchet 
turns the intermediate wheel (G) in the counterclockwise 
direction and its pointed teeth ride past the beaks of both 
the pawl and click. 

Figure 9 shows a photo of the mov_ement and the 
self-winding mechanism in exploded projection. This should 
make it easier to relate each part to previous illustrations. 
This will also be used to illustrate the method of servicing 
this movement. 

To Dismantle the Automatic Device: 
1-To remove the oscillating weight, insert the points of a 
pair of tweezers into one of the two holes in the bolt locking 
spring 73, Figure 9. Lift this up and push it sideways so the 
off-center hole of the bolt spring is free of the neck of the 
oscillating weight axle. This will loosen the bolt spring and it 
then can be removed. 

Next turn the movement over, dial side upwards and 
the oscillating weight will fall off. 

Figure 9. Exploded view of the movement and self-winding 
assembly. Refer to this illustration for instructions on disman­
tling assembly and oiling. 
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2-Release the mainspring. This is done by lifting up the 
clickspring 71 A from the pawl of 66. This releases both 
pawl 66 anci click 71. After this the click of the basic move­
ment may be moved back, and then release the mainspring 
slowly by breaking the winding crown with the fingers. 

3-Release the lever spring 67 from the lever 66. 

4-To remove the lever bridge 62 and the lever 66, remove the 
screw 79. The bridge 62 may then be lifted off and this will 
permit the lever 66 to be lifted out. To remove the automatic 
wheel 70, loosen screw 80 which will permit the removal of 
bridge 61 and after this the wheel 70 may also be lifted out. 

-5-The oscillating weight axle base 72 can be removed by 
removing the three screws 76. 

6-To separate the roller 69 from the lever 66, loosen the 
screw underneath the lever plate 68. 

Do not attempt to dismantle any part of the roller 
bearing unit-or in short, do not dismantle any part of the 
selfwinding mechanism not shown separately in Figure 9. 

To Assemble the Automatic Device: L UBRICA TJON: 
1-Place the roller 69 on the lever 66 and replace the lever 
plate 68. Make certain that the plate is secure and that the 
roller turns freely. Lubricate both pivots with regular watch 
oil. 

2-Secure the bridge 60 for the automatic device to the move­
ment with the screws A, B, C. 

3-Secure the oscillating weight axle base plate 72 to the 
automatic device bridge 60, using the three screws 76. Make 
certain these are secure. 

KEY TEST 
FOR 

QUARTZ WATCHES 

The "KEY TEST FOR QUARTZ WATCHES" 
by Ewell Hartman, CMW is a quick and simple 
method of locating the problem in a quartz 
analog movement. The only tool required is a 
meter. 

Material and instructions for learning this test 
is supplied by the AWl-E LM Trust as part of 
their educational work. There is no charge to 
any group wishing to learn this test. There are 
great benefits to learning this in a group setting. 
However, for individuals who may not be able 
to participate in a group, it is available to them 
also. 

For more information call or write to the AWi 
office for an information sheet and application 
form. 
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4-Place some clock oil on the lower pivot of the automatic 
wheel 70 and put this in its place on bridge (C) with its pinion 
bottom down. Next assemble the stop click 71 to the bridge 
(C). 

5-Fit the automatic wheel bridge 61 in place and place the 
screw 80 into the hole in the bridge in which it is already 
shown in Figure 9. Tighten this screw, but make certain that 
this wheel is free and that its arresting click 71 is free as well. 

6-0il the upper pivot of the automatic wheel 70 with clock 
oil and very lightly rub some oil on the ratchet teeth of this 
wheel. 

7-Place a little bit of watch oil on the lower pivot post 
66A of the lever 66 and place this through the top of bridge 
61. 

8-Replace bridge 62 and secure this with screw 79. Make 
certain that the lever 66 is free and has the proper endshake. 
Lubricate the top pivot of the lever 66 with watch oil. Next 
fasten the lever arm spring 6 7 to the bridge 60 with the two 
screws 78. Hook the end of the spring into its groove of the 
arm of lever 66. 

9-Engage the clickspring 7 lA with the groove in the pawl 
of the lever arm 66. Test the click and pawl to see whether 
they engage the wheel 70 with the proper tension. 

10-Before assembling the oscillating weight to the movement, 
place some clock oil at the base of the oscillating weight 
axle and around the axle itself. Also place some watch oil 
in the groove-neck of the axle. 

11-To mount the oscillating weight to the axle, move away 
the lever arm 66 and place the oscillating weight on its post. 
See that the weight swings freely and that the lever arm and 
roller contact the cam underneath the oscillating weight 
center. 

12-To secure the oscillating weight to the movement, fasten 
the bolt spring 73 in the following manner. Place one end of 
the bolt spring in the hole nearest the edge of the oscillating 
weight. The oscillating weight axle should be made to go 
through the center hole of the bolt spring. Press on the top of 
the bolt spring and at the same time push it sideways so that 
the center hole will slip into the neck of the bolt spring. 
This will then permit the opposite end of the bolt spring to 
fit into the hole nearest the back end of the oscillating weight. 

Again, check the freedom of the oscillating weight, 
roller, lever, pushing-pawl, and arresting click. Check the 
freedom of the automatic wheel and its engagement with the 
upper ratchet wheel. Do not oil the roller pins. 

13-No special instructions are needed for assembling the 
double ratchet except that before placing the upper ratchet 
over the lower one, place clock oil at the junction of the 
round hole in the lower ratchet with the shoulder of the 
barrel arbor. Before placing the upper ratchet in place, place 
some clock oil on the inclined edge of the detent spring 
(C), Figure 8 and a light smear of oil on top of the boss 
(E), Figure 6. Test the operation of the upper and lower 
ratchets. 

14-This self-winding watch uses a mainspring with a slipping 
bridle. Factory specifications for the mainspring replacement 
are: width, 1.35mm· thickness, 0.095mm; length, 300mm. 
In Dennison gauge this would measure 4~ x 11 ~ x 12 inches 
long. Th~ bridle specifications are: width, l .30mm; thickness, 
0.155mm; length 31mm. In inches this would be 4 x 6% x 
1 ~ inches long. 'U[ID 



ROCK QUARRY et-UV 

Fred S. Burckhardt 

'Tis the Season 

M y favorite time of the year is upon us once again. 
It's nice when people get that old yuletide spirit. I 

especially enjoy the customers in a festive mood, seeking gifts 
for their loved ones. Money is no object this time of year, ex­
cept for those who remember how much someone paid for 
their gift last year. 

There are those who look at the season in a different 
light. They only think about the long hours, the weary, irri­
table customers, the weary, irritable employees, and the weary, 
irritable boss. 

It's true-I can remember times when this season 
wasn't something to look forward to. I'll never forget one em­
ployer. He believed in everybody working six days a week 
from nine 'til nine. Mealtime was 30 minutes unless you 
brought something to eat, in which case it was 20 minutes. 
This guy was so tight he wore leather heels because rubber 
ones gave a little. If it turned out to be a good season and the 
store made a lot of money, for Christmas Eve he would give 
everybody a bag of Christmas candy. I often felt like shoving 
a candy cane up each of his nostrils. If someone did an extra 
special job, he would award them a weekend at the Bates 
Motel. He had a friend named Norman who owned the place. 
Only one person ever won this award, and come to think of 
it, he never came back to work! 

There is one good thing about working long hours. 
You don't have to do any shopping yourself. If there's one 
thing I don't like to do it's shopping for Christmas presents. 
For years I got out of it by telling my wife I would love to 
go shopping with her, but my job came first. If it were up to 
me, everybody would get a nice fruitcake. 

Why don't I like to go shopping, you ask? Let me tell 
you why. It's crowded, for one thing. I like for the stores to 
be empty when I shop. That way you don't have to stand in 

line or try to find a clerk (notice I didn't say salesperson). 
Did you ever have a part-time person wait on you? Ask a ques­
tion and you get a blank stare. Ask two questions and the 
stare turns into a sneer. Ask three questions and they'll tell 
you it's time for their break, so they leave. It kind of reminded 
me of the place where I worked. The only thing we were 
taught to say was, "Ain't it pretty?" It worked most of the 
time. 

Let me tell you about one Christmas season when 
things were a little slow. I noticed several of the stores were 
having a "Men Only Night." I thought if they could have one, 
why not our store? I rented a four-tier champagne fountain, 
several cases of champagne (I'm talking about the good stuff­
$1.49 a bottle), and some of those "orederv" things. Actually, 
it was just some crackers and green cheese that was left in the 
refrigerator for several months. Anyway, it took about a case 
of the champagne to start the fountain flowing. For three 
hours we watched that sucker flow. During this time, one 
fellow came in to pick up a watch repair and another to drink 
four glasses of champagne. He left without so much as a 
thank you. Needless to say, the night couldn't be considered as 
a smashing success. Did you ever try to ladle champagne back 
into a bottle? After filling several bottles, we decided it would 
be easier to drink instead of ladle. So maybe we didn't do too 
well, but I'll tell you one thing-we were the happiest group 
to ever leave a jewelry store! 

All in all, the good things outdo the bad. Just re­
member, Christmas Eve you can go home and be with your 
family, have a nice fire in the fireplace, drink a cup of eggnog, 
trim the tree, and then gather around the piano and sing 
carols. What more can you ask for? 

As for me, I'm going to go home, flop down in front 
of the TV and have a few beers. UCID 
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THE HISTORY 
®DEVELOPMENT 
OF THE 
QUARTZ WATCH 

PART II 

n a stepper motor watch, the vibrations of the quartz 
oscillator acts through the integrated circuit and di­
rectly impulses the motor's rotor. In principle, this is 

a great improvement over other types of motors but, unfor­
tunately, al I attempts to have a workable stepper motor had 
failed. But in 1972, Girard-Perregaux achieved a successful 
model. When that occurred, all the earlier quartz analogs with 
their intermediate slave oscillators or other poorly designed 
systems were superseded. 

Th is produced more compact, efficient, trouble-free 
watches and also widened the range of future capabilities. The 
first analogs were primarily hour and minute timepieces, al­
though some were made with calendars. With the new analogs, 
additional features appeared such as alarms, 24-hour dials, 
chronographs, world timers, and ana-digis (analog and digital) 
display set in the same watch case. 

Since 1972, all major watch companies manufacturing 
or assembling quartz analog watches use stepper motors. 
Among these are Seiko, Citizen, Eta, Omega, Longines, Bulova, 
Timex, Hamilton, Concord, Porta, Wittnauer, Rolex, and 
G irard-Perregaux. 

There have been no revolutionary breakthroughs 
since then. However, there have been some notable innova­
tions. For example, a self-regulating sensor is now incorpor­
ated into most watches. This eliminates the need for manual 
manipulation of a "trimmer" to adjust the time rate. Also, a 
so-called "battery-less" watch has been produced which uses 
a capacitor to store energy from a light source. Another ver­
sion of a "battery-less" watch is one in which a rotating 
weight, activated by the wearer's arm motion, is converted 
into electrical energy which is stored in a capacitor. 

This concludes our treatment of the quartz analog. 
Now let us deal with the quartz digital. 

I n 1970, our history of quartz watches should have 
included the digitals which began with the Hamilton 

Pulsar. To have traced the chronological development of both 
types simultaneously would have been utterly confusing. 

What are the differences between the analog and the 
digital? 
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Ben Matz, CMW 

In the analog, the indexing system consists of a step­
per motor, gears, a setting mechanism, and dial and hands.* 

The digital has a solid-state indexing system, has no 
moving parts, and activates inert matter to form digits on a 
display screen.* 

It is important to emphasize the significance of the 
digital watch in the technological advance in portable time­
keepers. With th is development, the revolution from the me­
chanical to quartz was finally complete. No trace of the orig­
inal mechanism remained. 

Again we refer to basic operational principles and 
compare the components of the digital and the mechanical: 

MECHANICAL DIGITAL 

POWER SOURCE Mainspring Battery 

OSCILLATOR Balance Wheel Quartz 

INDEX SYSTEM Gear Train Integrated Circuit 
Escapement Inert matter activated 
Setting Mechanism on a display screen 
Dial & Hands 

The digital has distinct advantages over the analog. It 
relies solely upon electronic impulses for its timekeeping. 
Freed from moving parts, freed from a stepper motor, the full 
potential of its integrated circuit with its microchip can be 
realized. The microchip with added memory and storing ca­
pacity becomes, in fact, a miniature computer and produces 
such miracles as the talking watch, the television watch, and a 
host of other fantastic innovative timepieces. 

And, as we have previously noted, it all began with 
the Hamilton Pulsar. 

B ut let's go back to 1966 when George Theiss, an en­
gineer and the president of Electro-Data, a small 

electronics company, saw a small light-emitting diode (LED) 
display and foresaw its possibilities in a watch. 

He and his staff engineer, Willy Crabtree, created a 
circuit which contained a quartz oscillator, a miniaturized 
power cell, and a light-emitting diode (LED) display. This cir­
cuit was assembled on a large wooden board (technically a 
"breadboard"). Then the "breadboard" circuit was replaced 
with an integrated circuit with its microchip. Thus, the time­
piece was finally reduced to wristwatch size. 

*There were exceptions. Some stepping motor watches used digital 
hour and minute discs instead of dial and hands, and some solid­
state watches produced images of dial and hands on a display 
screen. 



Mr. Theiss and Willy Crabtree were, however, un­
familiar with watch cases and watch marketing. They there­
fore brought their invention (which they thought was unpat­
entable) to the Hamilton Watch Company. There they joined 
forces with John Bergey who had been involved in Hamilton's 
own research with digital electronic wristwatches. As a result 
of this new alliance, Mr. Bergey applied for patents in 1967-

1968. 
In 1970, the first solid-state, no moving parts, quartz 

electronic watch was born-the Hamilton Pulsar. 
To discuss this remarkable new product, let us turn 

our attention to its distinctive elements-the integrated circuit, 
which became infinitely more complex, and the component, 
totally new to watches-the digital display. 

In the analog, an integrated circuit divides the quartz 

frequency into one pulse per second, or a fraction thereof. 
In the digital, it counts seconds, minutes, and hours; it con­
tains all the setting functions; it also provides the voltages 
and currents required to drive the display system or add-on 

features. In the first watch made by Electro-Data for Hamil­
ton (later called the Pulsar), 40 integrated circuits were used. 
(Since 1975, the digitals use only one integrated circuit 

to accomplish these tasks.) 
Now let us deal with its totally new component, the 

digital time display. In the Pulsar, as in other early models 
from various companies, light-emitting diodes were used. Later 

it was superseded by other systems. However, in general, a 
digital time display consists of inert matter which, when elec­
trically excited, produces digits in a timed sequence. The inert 
matter exists in various forms. For example, solid crystals are 
used in the light-emitting diode (LED) system but liquid 
crystals are used in the liquid crystal display (LCD) system. 
Each system requires completely different circuitry and dis­
play panels but, in both, digits, letters, or pictures are formed 
by activating dots or bar segments. (The history of the LCD 

wil I appear in a later section.) 

As noted, the first digital display used in an elec­

tronic watch-the Hamilton Pulsar-was made with light-emit­

ting diodes. The diodes were made of gallium arsenide-phos­
phide crystals which, when electrically activated, created 

light, or rather, luminescence, with practically no heat. It is a 
process in which electrical energy is converted into electro­

magnetic radiation. 

T he history of light-emitting diodes follows: 
In 1923, Lossev, a scientist, observed that when an 

electrical current passed through certain silicon carbide crys­

tals, light, with practically no heat, was produced. 
In 1962, General Electric Laboratories reported that 

when an electric current was passed through gallium arsenide 
crystals, it caused them to produce an infrared (invisible) 
light. By modifying the crystal into gallium arsenide-phos­

ph ide, a visible light was produced. 
In 1970, LED was applied to a watch, the Hamilton 

Pulsar. 
But the light-emitting diodes system contained an 

inherent weakness. It provided poor visibility. It consumed too 

much energy, requiring frequent replacement of its two bat­

teries. 
New experiments from another quarter resulted in an 

electronic time display that consumed 10,000 times less power 

than the LED display. This new display was based on liquid 
crystals (LCD). 

In 1888, it was first observed that substances called 
liquid crystals could be rearranged into various configura­
tions by electrical excitation. 

In 1936, a British patent described how liquid crystals 
control the flow of I ight. 

In 1969, there was the first use of liquid crystals in a 
digital instrument. This was based on the dynamic scattering 
principle and applied to a voltmeter. These experiments were 
conducted by George Heilmeier and his RCA staff. 

In 1971, LCD was first applied to watches. Engineers 
who had broken away from RCA formed a new company, 
Optel. They produced the LCD watches which were first 
marketed by the Bulova Watch Company and then later by 

other companies. 
In 1971, a new advance was announced. The field ef­

fect liquid crystal was developed by James Ferguson at Kent 
University. This display uses less current and provides better 
visibility. 

The field effect display is the most widely used sys­
tem in watches today. It covers an extraordinarily wide 
range of features: hour and minute, second, calendar, alarm, 
chronograph, 24-hour readout, world timer, calculator, jogger, 

digital/analog, game, message, talking, television, and com­
puter. 

In addition, further developments in the LCD system 
have taken place. These are the dot matrix, an LCD that uses 
dots to create illustrations and alpha-numeric configurations, 

and the diachromic, an LCD in color. 
Another display, still in its early stages, is the elec­

trochromic. This creates colored images by a plating and de­

plating process. 

N ow let us take note of some of the advances made in 
another essential component of quartz watches­

batteries. Incredibly small batteries are now available for tiny 
movements. Batteries recharged by solar energy, solar bat­
teries, have been developed (used in "Synchronar" by Ness­
Time Co., in 1974). Lithium batteries, which have a longer 
life than silver oxide batteries, have been introduced into some 
models. A so-called "water watch" employs a new type of 
battery which is reactivated with a few drops of water. 

We now come to the watches that use capacitors in­

stead of batteries-the so-called "battery-less" watch. 
One type of "battery-less" watch receives solar en­

ergy which is transformed into electrical energy and stored in 

the capacitor. 
Another "battery-less" watch is one in which a 

weighted gear, activated by the wearer's arm (similar to the 
old mechanical self-winder), acts as dynamo to generate elec­

trical energy which is stored in the capacitor. 
We have reached the end of our saga, but surely not 

the end of the watch road-quartz or otherwise. Perhaps we 

will yet see a completely new method of timekeeping. There is 

already discussion about wristwatches that are, in effect, re­

ceiving sets. 
Who knows what technological miracles are in store 

for us? 
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Your A WI membership card signifies that you 
are entitled to the many services offered by your 
association. However, we must have the correct 
information from your card to be able to serve 
you most efficiently. 

This illustration points out the important, 
coded information on the right side of your 
membership card. Always use your AWi mem­
bership number when corresponding or order­
ing from AWi. 

DO YOU MAKE THINGS? 

AWi is planning to have a special display of 
contemporary horological craftsmanship as part 
of the celebration of its 30th anniversary. All 
members are invited to participate in this ex­
hibition. We are interested in showing time­
pieces which have been made by our members. 
If you have something in the works, you might 
plan on getting it finished in time for our an­
nual June meeting. But if you don't have a com­
pleted clock or watch to show, you can still be 
part of the fun. We are also interested in being 
able to display those bits and pieces that our 
members make to restore old timepieces. If 
you make things, we would like to see them. 
Let us know what you have to display. Please 
contact: 30th A nniversary Commit tee, A WI 
Central, P.O. Box 11011 , Cincinnati, OH 45211 . 

Set of Beetle and Poker hands made for a mid-18th century 
watch by Ralph Geiger. 

.IOBH A. l>OE 
000 SlllTH ST. 
llOIBERE, OR 12345 
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Number 
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Paul D. Wadsworth 

Movement Bank Donations 

t seems like I just finished the last article and already 
it's another month. Boy, time sure does fly when 

you're busy. This past month has been extra busy for me. At 
work we've been getting ready for a quality audit. It seems 

that there are never enough hours even though I gained one 
with daylight savings time change. At home I had two apart­

ments go vacant this month. One was in good shape, but the 
other one needed major restoration. This takes up much of the 

time that I should be spending writing letters for the affiliated 
chapters. 

Speaking of letters, there was no mail this month. 
Just think-all those extra postal people waiting to handle 
your letters te11ing me what you want to hear about next 
month. However, I can understand, I'm sure you're just as 
busy as I. Perhaps the letter I need to write to all the affiliated 
chapters could now be combined with a Christmas card, 
as it seems that I won't get to it before then. 

No trip this month, although I have thought about 
our vacation to Florida in February. Perhaps I can visit one of 
the chapters' meetings on the way. I think the NAWCC has a 
regional meeting in Orlando about the time that I will be 
passing through. It 's always interesting to visit other area 
watchmakers. They all seem to have the same problems as 
we do in our area. These are problems such as membership 
(how do we increase it?), hairsprings (where do we get them 
vibrated?), and material for that antique pocket watch (where 
do I get that part?). 

Speaking of the antique watch parts, I'm planning 

to take a load of movements and parts to AWi during the week 
between Christmas and New Year's. I have accumulated a 

lot of this from watchmakers in the area and in the closing of 
my store. We've all got some extra movements that we don't 
know what to do with anymore-I'm sure that AWI could 

use them for the Movement Bank. I've stated this before, 

but need to repeat it. As you're all aware, more material 
houses are closing all the time. AWi is our organization and the 

Movement Bank may be the only source for material for 
antique watches some day. Let's all clean out our back room 

and send the (gee, what is this?) movements to AWL Who 
knows? ... the watchmaker you help may be yourself! 

Perhaps you could plan to set aside the money from 
one repair each week and use it for travel and education. 
Keeping this in mind, I hope to see all of you at AWI's 30th 
Anniversary in Cincinnati next June. (P.S. If you have enough 
to get you there, you live close and should plan a roundabout 
trip! However, if you don't have enough, then maybe you 
should increase your repair charges. What do you say, fellow 
watchmakers from around the world?) 

Enough for this month, as I'm sure you are all so 
busy in your stores, selling new watches and fixing that heir­
loom for that special Christmas gift. Maybe you really don't 

have time to read this. 
Merry Christmas and a Happy Prosperous New Yea1 

to all. 

BUY e SELL e HIRE e RELOCATE e LEARN e FIND 

A Classified Ad in HOROLOGICAL TIMES is an Inexpensive Way to Get What You Need! 
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AssocIATION NEWS 
ARIZONA 
The October 17, 1989 dinner meeting of the Arizona Clock­
makers & Watchmakers Guild was held at Denny's Dunlap 
Avenue Restaurant in Phoenix. 

A new member , Jim Phillips of Phoenix, was in­
troduced at the meeting. Roy Burkey and Bill and May 
Walkling, officers of the Arizona Watchmakers, Clockmakers 
and Jewelers Guild from Tucson, were also present. 

The program was the AWI slide-tape, "Careers in 
Microtechnology." Bob Macomber told how he had contacted 
Prescott High School's machining teacher and presented 
the program to 45 students. He supplemented the show with 
a brief description of how a clock works and estimates of 
salary potential in watchmaking and clockmaking. It was 
suggested the high school career days be avoided due to 
student attitudes and that direct contact be made with voca­
tional teachers. This approach enables the presenter to have 
a "captive" audience. 

Plans were discussed for the 1990 convention to be 
held in Scottsdale, Arizona on May 19-20, 1990. 

The Southern Arizona Horological Guild met on September 
12, 1989 . At this meeting the guild voted for a name change. 
The new name is Arizona Watchmakers, Clockmakers and 
Jewelers Guild . Dues were increased from $16.00 to $20.00 
per year. A membership drive was started, a logo contest 
started, and the education of craftsmen was discussed. 

The Arizona Watchmakers , Clockmakers and Jewelers 
Guild also met on October 10, 1989. Mr. Richard Marshall, 
owner of Marshall's Artistry in Gold stores, gave a presenta­
tion on "Gems-Buying, Selling, Repairs & Pitfalls." The 
guild now has 47 members and growing. The guild has re­
cently published its first monthly newsletter, Tick Tock 
Times. The editor is Bill Walkling. 

CALIFORNIA 

Pictured above are members of the San Diego Horological Society 
who attended a dinner and material presentation held recently at 
Denny's Restaurant in San Diego. The material presentation was 
by Song's Trading Company of Los Angeles, CA. Members looked 
over the large displays and purchased all types of parts and movements. 

NEBRASKA & SOUTH DAKOTA 
The 84th Annual Convention of the Nebraska and South 
Dakota Jewelers Association was a great success. It was held 
August 18-20 at the Midtown Holiday Inn, Grand Island, NE. 

UPCOMING EVENTS 

Missouri Jewelers & Watchmakers Association 
Annual Con vention 
April 27-29. 1990 

Holiday i nn - Lake Ozark, MO 

Arizona Qockmakers & Watchmakers Guild 
Annual Convention 
May 19-20, 1990 

Scottsdale, AZ 

Kansas Jewelers A ssociation Annual Convention 
June 1-3, 1990 

Holiday Inn - Olathe, KS 

Nebraska & South Dakota Jewelers Association 
85th Annual Convention 

August 17-19, 1990 
Kearney Ramada Inn - Kearney, NE 

Officers for 1989-1990 were elected. They are 
Robert W. Krause, president; Karl Rasmussen IV, vice presi­
dent ; and Mark Raders, secretary-treasurer. The new Board of 
Directors are: Dorothy Andreesen, Donna Brumbaugh, Robert 
Eis, Jr., Donald Field, David Hogeland, Terry Peterson, Jeff 
Stover, and Bill Thompson. 

The Nebraska and South Dakota Jewelers Association 
85th Annual Convention will be held August 17-19, 1990 
at Kearney Ramada Inn, Kearney, NE. 

NEW YORK 
On October, 2, 1989, Abe Secofsky, clock collector, spoke 
to The Horological Society of New York at the Hotel New 
York Novotel. Since Mr. Secofsky hob-nobbed with top 
government officials throughout the world, he had access to 
most unusual clocks and clock collections. He also has an 
enormous collection of his own. 

At the HSNY meeting he confined his talk to mu­
seum collections in Hong Kong and Peking, China. He began 
his talk with a brief history of how these clocks were obtained. 
Many of these came as gifts to China in the 19th century 
from various countries. Later China manufactured copies. 

Interestingly, the timepieces were clocks in name 
only. Although they had dials, hands, and a sweep hand to 
show they were running, they were not used to tell time. 
Rather, they were objets d'art-decorative automata. The 
interest lies in their lacquer finish, carving, etc., and primarily 
in their moving parts. With slides, Mr. Secofsky showed a 
spectacular array of extraordinary automations. Some were 
elephants that wagged their tails, rolled their eyes, moved their 
tusks, and pulled chariots; flowing water; moving boats; 
birds that fluttered and sang; farmers at work; circus acts; 
and an endless variety of other activities too numerous to 
mention. 

December 1989 /Horological Times 45 



SCHOLASTICALLY 
SPEAI{ING 

Jim Lubic 

PLEASE NOTE: Last month we published a list of horological schools in the United States and 
Canada. Two schools were inadvertently left out; they are: 

MINNESOTA WASHINGTON 
St. Paul Tacoma 

St. Paul Technical Vocational Institut e 
235 Marshall Avenue 

Bates Vocational T echnical Institute 
1101 So. Yakima 

St. Paul , MN 55102 Tacoma, WA 98405 
(612) 221-1408 

HELPING A STUDENT 
TO SUCCEED 

would like to echo Mr. Bishop's "President's Message" 
from October. Where are our replacements going to 

come from? I agree that a graduate from a horological school 
is not polished enough to go into business for him/herself, but 
he or she is entitled to a decent wage. How can we as instruc­
tors help to smooth the transition from student to employee? 
Here is one possible approach. 

First, we have to have a well-educated student; one 
educated from the watchmakers lathe through quartz watches, 
and giving the student as much practical experience as possible 
along the way. I require all my students to take the AWi 
Certified Watchmakers Test. I personally believe a student 
fresh out of school should possess the skills necessary to be a 
Certified Watchmaker. 

Now we are ready to help this student find a job. If 
he/she has all the above skills, it shouldn't be hard to find 
them a job that will enable them to continue their education 
towards being a CMW /CEWS, but this is not always the case. 
Sorry to say the graduates don't always know everything we 
think they know. This is when financial aid and being honest 
with the perspective employer comes into play. One avenue 
is the Targeted Job Tax Credit (TJTC). The employer should 
contact their local Bureau of Employment Services to find 
out the details. The employer can be eligible for up to a 
$2,400.00 tax credit the first year. Another form of financial 
aid is an OJE (On-the-Job Evaluation). To be eligible for this 

46 Horological Times/December 1989 

the student has to be working with the local Bureau of Voca­
tional Rehabilitation (BVR). The employer has the student 
work with them for a given time frame, say a couple of weeks, 
and BVR pays the student's wage during this time. The em­
ployer can access the student's skills and decide whether to 
hire them or not. If the employer decides to hire the student, 
he gets in touch with BVR and they decide on a fair wage. 
If necessary, the employer may receive an OJT (On-the-Job 
Training) grant from BVR. This is when BVR pays a per­
centage of the first year's wages while the employee is honing 
his skills to become more productive. The Veterans Adminis­
tration (VA) and Workers Compensation all have similar 
programs available for their clients. 

I don't know if it would be feasible for AWi to get 
involved to this extent for students not eligible for the above 
programs, but it is a thought. 

I also would like to announce that John Presti of 
Vibrograf USA has agreed to donate a Renotest Quick-Checker 
to the REC. The Quick-Checker is to be given to the school in 
honor of the student with the highest score on the Certified 
Watchmakers Test. To be eligible, the test must be taken 
between June of 1989 and June of 1990. I hope this will give 
the students a little extra incentive to do well on their CW test. 

I would also like to wish everyone a very Happy 
Holiday Season. 



BOOK REVIEW 

WRIST WATCHES, POCKET WATCHES, STOP WATCHES, 
AND CLOCKS. TM A 1575 War Department Manual, Ordi­
nance Headquarters, April 1945. 5"x8'', 222 pages, 218 illus­
trations. Unabridged reproduction by Arlington Books, 1989 
@ $15.00 . 

Compiled and published near the close of WWII for those 
servicemen watchmakers in the field. Later released for gen­
eral use. It found great popularity among the many horo­
logical schools throughout this country. It is assumed that 
much of the editing and some drawings were the work of 
Wm. H. Samelius, then head of the Elgin Watchm;kers College. 
The illustrations are professional and makes a fine primer 
for the beginner or hobbyist. Watches covered are Elgin, 
Waltham, Hamilton wrist, railroad and stop watches. The 
Chelsea clock is also covered very well. Hints on cleaning, 
troubleshooting, and adjusting are included. 

AWI 
MATERIAL SEARCH NETWORK 

EDITOR'S NOTE: This new column, started in last month's 
issue, is designed to work in conjunction with the AWi 
Movement Bank. (Details are on page 4 of the October 
issue.) If you can supply any of the items listed here, 
please send details to the Material Search Network-DO 
NOT SEND THE ITEMS. Members requesting these items 
will be advised of their availability and will contact you 
direct. 

AWi Material Search Network Needs 
As of November 7, 1989: 

Item :!A: Mainspring for a Junghans "Plato" clock. 

Item 3A: A complete movement for Elgin calibre 965 
(AS1748)-auto/date/ss hand. 

Item 4C: Proper replacement spring for Seth Thomas 
Sonora Chime movement. The spring has a hole 
end and measures 1" x .56 mm x 120". 

Item 5C: Movement pictured below is identified as 
"Ollendorf." It is marked 137 and 247 on 
plates and 47838 on front. Member needs set 
bridge (yoke) and balance staff . 

•
•• 

• . 

, 

MANUAL FOR OVERHAUL, REPAIR AND HANDLING OF 
US. NA VAL MECHANICAL, BOAT AND DECK CLOCKS 
(with Parts Catalog). 8"xlOW', soft covers, 101 pages, 99 
figures. Originally published 1953 by the Navy Department 
Bureau of Ships. Republished by Arlington Books, 1989 @ 

$14.95. 

This very well illustrated manual, most likely produced and 
illustrated by Van Valkenburg, Nooger & Neville, an en­
gineering company then on Maiden Lane, teaches in detail 
the Chelsea balance escapement, dismantling and adjusting, 
cleaning, repair, reassembly testing, adjusting, and final inspec­
tion and timing of these sturdy clocks. The section on the 
parts catalog show parts in exploded view and the hand tools 
recommended. In all, a handy manual very well illustrated 
and now again available . 

Item 6C: Movement pictured below is identified as 19 
ligne "International." Serial number on plate 
is 23642. Member needs correct mainspring. 

Item 7C: Movement pictured below is identified as "Paul 
Vallette" 17% Jigne, serial number 10798. 
Member needs minute recording runner and 
minute recording jumper. 

IF YOU CAN SUPPLY ANY OF THESE ITEMS, PLEASE 
CONTACT: Material Search Network, AWi Central, P.O. 
Box 11011, Cincinnati, Ohio 45211. 
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ULLETI 
OARD 

A. NEW REQUESTS 

SWISS TRADEMARK? 
We believe the trademark below to be that of Hahn of 
Switzerland. Can anyone confirm and give more details? 

Montin cf) 
PLATO CLOCK BY JUNGHANS 
Charles Toms, Allentown, PA, is seeking the proper main­
spring measurements (or mainspring) for a Plato clock 
produced by Junghans in Germany. There are a number of 
"Plato" clocks around which have been produced by a 
variety of manufacturers. This one is by Junghans. 

"ADOLFO" GERMAN-MADE WATCH 
Jim Stanley, Ft. Wayne, IN, is seeking the name of the U.S. 
agent for the German-made "Adolfo" watch. 

TWO NOVELTY CLOCKS 
Charles Field, Ft. Branch, IN, 
is seeking history and per­
tinent information about the 
two novelty clocks shown 
here. 

Lanshire Synchronous Time Figure made of white metal, 
no other details. 

CONVERTING OLDER ROLEX CROWNS 
James Skinner, Heflin, AL, would like to hear from anyone 
who can advise him how to fit the older Rolex Oyster 
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watch with a crown for which original replacement crowns 
are no longer available. 

B. RESPONSES 

SINGING BIRD CAGE 
We have received several sources for the repair of Singing 
Bird Cages, along with details on how to recover the bel­
lows which usually is the main fault of malfunction of 
these devices. 

"LOUIS BERNET" QUARTZ WATCHES 
We have learned that this brand is distributed by a chain of 
stores known as Best Products and Best Jewelry. 

KESTENMADE WATCH BANDS 
Jules Borel & Co. of Kansas City sends several catalog 
pages featuring a full line of Kestenmade watch bands. 
The pages indicate that the bands are sold through whole­
salers only by a firm named Mormac & Kestenmade which 
would seem to confirm the New York address we listed in 
the November issue. 

CLEAR NON-YELLOWING LACQUER 
We continue to receive the recommendations of additional 
manufacturers of clear lacquer with which members have 
had good results. 

C. ITEMS STILL NEEDED 

ADAPT A MODERN ELECTRIC MOTOR 
TO A 1930 VINTAGE INGRAHAM CLOCK 
Mr. Callaway needs advice on how to adapt an electric 
clock motor presently available to an Ingraham synchro­
nous, hour /half-hour striking clock, model SS T7. This 
clock dates back to the mid-1930s. 

CAST BRASS BEZELS 
He also needs a source for someone who can custom make 
or has a stock of cast brass bezels. A source for other brass 
clock bezels (not cast) is also needed. 

CUSTOM CUT 32-TOOTH ESCAPE WHEEL 
William Crane, Ft. Smith, AR, has tried to get a 32-tooth 
French clock escape wheel cut from a number of those who 
offer custom wheel cutting service. None were able to cut 
such a wheel for him. We would like to compile a list of 
those who could perform this service. 

A STICKY PROBLEM 
Stephen A. Fa bes of Walnut Creek, CA writes: 

I need to glue the front of a 3" diameter brass 
movement to the back of a clear (etched chapters) 7.5" 
diameter glass dial. I need to know what type of glue or 
adhesive to use. 

I also have a secondary objective. I would prefer 
to not have the movement plate showing through the glass 
dial. I know that the original assembly used a black pitch­
type spread adhesive that did the binding and at the same 
time hid the plate. If the only present day option is clear 
or translucent glue, I would like to know if you would 



consid<ir introducing a thin black (metal/plastic/wooden) 
piece to glue between the glass dial and the movement 
plate. 

A final consideration: The adhesive has to provide 
a rigid/firm bond as the movement is wound from the rear 
and the natural action will be to hold the clock in one 
hand by the glass dial and wind with the other hand. (There 
is no case intended to attach to the dial.) 

I do not want to use Krazy Glue® as it will seri­
ously risk later disassembly. 

KOREAN CLOCK MOVEMENT ITF 370-Ml 1 
Loal Huffman, Santa Maria, CA, has a School House Clock 
marked ITF 370-Ml 1. The strange thing about this clock 
is that it has a large wheel at the rear of the center wheel 
arbor (approximately 1.687" diameter) which has 64 teeth 
which have a sharp point, straight sides, and which appear 
to be cut with a "V" cutter. The cuts are very rough. 
The profile looks like this: 

Mr. Huffman seeks to purchase replacement parts or a new 
movement. No one seems to distribute Korean clocks at 

this time. If you can name a distributor of either spare 
parts or complete movements, it would help solve Loal 
Huffman's problem. 

HADDON CLOCK MOTOR 
Harold Thompson of Owalonna, MN asks: Does anyone 
have specs for the novelty Haddon clocks of the 1940s? It 
looks as if the style "C" Syncron motor will work, but I 
would like to have a chart showing the rotation and RPM 
of the old Haddon motor~. 

REBUILDING SWINGER PIVOT 
The second request Harold Thompson has is for informa­
tion (instructions) for rebuilding the pivot on Ansonia 
Swinger clocks. He believes that the pivot point to dial 
center is critical. 

DO YOU HA VE INFORMATION REGARDING 
THIS MONTH'S REQUESTS? 

DO YOU NEED INFORMATION 
ABOUT ONE OF THIS MONTH'S RESPONSES? 

If so, send a self-addressed stamped business-size envelope 
and your request to the address below 

BULLETIN BOARD 
Horological Times 

3700 Harrison Avenue 
Cincinnati, Ohio 45 211 

New Products/News in the Trade 

EASTMAN'S NEW 
INDESTRUCTIBLE 
STUNT SPORTS WATCH 
Eastman Watch Company, a dis­
tributor of fine timepieces, has 
introduced its Swiss Stunt watch. 

This ladies' and gent's 
stainless steel sports watch is 
designed to withstand hard 
knocks, yet is elegantly styled. 
According to a company spokes­
man, Stunt is the first of its kind 
to withstand rough handling and 
tough punishment. Tests con· 
ducted in Swiss laboratories have 
proven the Stunt's remarkable 
performance again and again. The 
movement is completely sealed by 
a patented anti-shock inner spring 
mechanism. The Stunt sports 
watch will take up to two tons of 
pressure without jeopardizing its 
quartz-accurate performance. 
It is water resistant to 100 m. 

Stunt also features a min­
eral glass crystal (600 Vickers); 
flexible stainless steel expansion 

bracelet for comfort; sweep sec­
ond hand for precision timing; 
luminescent hands and dial night 
reading; triple sealed crown; and 
a thermic gasket which protects 
the crystal. 

Twelve elegant designs are 
available, in a variety of black and 
white, and black red dial styles 
for both men and women. For 
more information, contact: East­
man Watch, 39 West 31th St., 
New York, NY 10018; (212) 
221-7537; (800) 3564555; 
fax: (212) 764-1828. 

Eastman's sports watches 

NEW LOUPE 
FROM KASSOV 
A new, updated version of the 
popular Xtra-Vue® loupe is now 
available from Kassoy. Beautiful· 
ly chromed, with a new rubber 
grip feature, this 10x loupe makes 
a welcome addition to a jeweler's 
loupe collection. 20.9 wide lens, 
aplanatic and achromatic, this 
instrument has three times larger 
viewing field and edge-to-edge 
brightness and sharpness. 

Model L909R, the loupe 
retails at $49.95. For more in­
fo rm atio n, contact: Kassoy, 
16 Midland Ave., Hicksville, NV 
11801; (800) 4-KASSOV; in NY 
state call (516) 942-0560. 

Kassoy 

CATALOG FROM 
B. JADOW AVAILABLE 
The newest Vigor®, Bestfit®, 
Prideline® catalog is available 
for horologists and craftsmen. 
This color edition includes a 
full line of fools, supplies, and 
equipment for jewelers, watch­
and clockmakers, craftspeople, 
and technicians. The catalog will 
now be produced annually and 
will include suggested list prices. 

Contact your Vigor dis· 
tributor, or call (800) 221-5140. 
B. Jadow, 53 West 23rd St., New 
York, NY 100104275; (212) 
807-3800. 

catalog 



New Products/News in the Trade 

AMERICAN PERFIT'S 
CRYSTAL GRINDERS FOR 
WATCH REPAIRMEN 
The quartz watch has brought 
about two constants to the watch 
crystal replacement field-one, 
that crystals are all mineral 
(glass); and two, that crystals are 
all flat. 

This has encouraged watch 
repairmen to fit crystals in their 
own shops. To assist these indi­
viduals, the American Perfit Crys­
tal Corporation offers three dif­
ferent crystal grinders. 

1) Retail grinder-a 4" 
grinding wheel, 1725 RPM motor, 
with a water pan for occasional 
usage. 

2) Professional grinder-a 
10" grinding wheel, self-contained 
system in a cast iron housing for 
continuous usage. 

3) Kronoglass machine-a 
semi-automatic, pantograph-style 
unit with a water tank for repro­
ducing flat crystals of all shapes 
and sizes. 

In addition, finished and 
unfinished crystals (blanks) are 
available for use with any of these 
g~inders. For more information 
contact your watch material sup­
plier. 

SWEST RELOCATES 
LOS ANGELES OFFICE 
Swest, Inc. has relocated its Los 
Angeles distribution center. The 
new address is 26017 Huntington 
Lane, Valencia, CA 91355. Tele­
phone numbers remain the same, 
however: (818) 246-8385 (local), 
(800) 232-2136 (CA), and (800) 
423-2706 (western US, Alaska, 
and Hawaii). The fax number 
also remains unchanged: (818) 
247-7224. 

FLAGTIME'S NEW 
WAVE IN WATCHES 
Flagtime, Inc. has introduced 
their new timepieces heralding 
state, national, and international 
flags and a brand new, rectangu­
lar shape, patented worldwide. 

The creator and distributor 
of the flag fashion wristwatch is 
directed by a European creative 

team and is headquartered in New 
York. 

The flag fashion watch of­
fers global possibilities in authen­
tic, worldwide flag designs. Its 
rectangular shape and fine Italian 
design is framed by a goldtone 
case and genuine black leather 
band. Fully guaranteed, the 
watch combines sporty, sophis­
ticated European styling with the 
highest quality performance. 
Flagtime also offers the watch in 
custom-designed dials that can 
display yachting or other sport­
ing flags, corporate logos, and 
family crests, among other de­
signs. These watches have a sug­
gested retail price of $35. Contact: 
Flagtime, 312 East 30th St., New 
York, NY 10016; (212) 679-1001; 
fax: (212) 679-7214. 

NEW CLASSIC STYLING 
INTRODUCED BY SEIKO 
Bold Arabic numerals highlight 
th is new Seiko ladies' strap in­
troduction. Part of the "Night 
and Day" collection, it features 
those simple amenities desired by 
many-classic white dial set in a 
goldtone case, easy-to-read nu­
merals, date notation, and elegant 
black leather strap. Available 
from the nationwide network of 
Seiko distributors. 

Seiko 
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Flagtime watches 

CIRCULAR SYMMETRY 
The purity and simplicity of 
geometric form is the hallmark of 
"Prophesy," this striking quartz 
clock from Bulova for 1990. 

Crafted of solid brass, the 
"Prophesy" swivels on its dia­
mond-cut base to accommodate 
any viewing angle. The dial is of 
cross-textured silvertone and fea­
tures day, date, and month sub­
dials and an operating moonphase 
crescent, circled by a brushed 
goldtone chapter ring with black 
Roman numerals and hands. 

Certain to enhance any 
home or office, the "Prophesy," 
model B7863, is handsomely 
packaged in a grey gift box. Its 
dimensions are 7"Hx5%"Wx 
6%"0, and it retails for $250.00. 

For more information, 
contact: Clock Division, Bulova 
Corp., One Bulova Ave., Wood­
side, NY 11377; (718) 204-3300. 

Bulova 

SPECIAL HOTEL ROOM 
AND TRAVEL RATES FOR 
JA SHOW ATTENDEES 
Jewelers of America (JA) and 
Travel Planners, Inc., JA's official 
transportation coordinator, have 
announced their new program of 
special airfare and hotel room 
rates for JA's 1990 Spring New 
York International Jewelry Trade 
Show & Conference, February 4-7 
at the New York Hilton & Shera­
ton Centre Hotels. 

Travel Planners will be pro­
cessing all hotel room accom­
modations. In addition to the two 
headquarter hotels, Travel Plan­
ners has also obtained special 
rates at several other conveniently 
located hotels. 

In addition to the wide 
selection of hotels, Travel Planners 
has also developed a program 
whereby their reservationists will 
obtain the lowest available air­
fare, based on each person's itin­
erary, regardless of carrier. 
Travel Planners acts as a one­
contact source of information 
concerning hotels and trans­
portation arrangements. 

Anyone interested in ad­
ditional information or wishing to 
make reservations may call toll­
free (800) 223-3531 (in NV state 
call 212-473-4688). 

JA also advises that people 
desiring to make hotel reserva­
tions should be contacting Travel 
Planners. They should not call 
the JA office or the hotel. 



Classified Ads 

REGULATIONS AND RATES 

Ads are payable in advance $.50 per word, $.60 per word in bold type. Ads 
are not commissionable or discountable. The publisher reserves the right to 
edit all copy. Price lists of services will not be accepted. Confidential ads are 
$4.00 additional for postage and handling. The first of the month is issue date. 
Copy must be received 30 days in advance. (e.g. August issue closed for copy 
on July 1st.) 

HOROLOGICAL TIMES, P.O. Box 11011, Cincinnati, OH 45211 
(513) 661-3838 

Tradesman 

CUSTOM CLOCK AND WATCH PARTS 
MADE. Gears, pinions, balance staffs, barrels, 
etc. Quality watch restoration done on antique 
and high-grade watches. Fast turnaround time. 
All work guaranteed. KIM'S WATCH REPAIR, 
2633 N. Decatur Road, Decatur, GA 30033. 
Over 46 years experience in watch and clock 
repair field. Member A WI & NA WCC. 

AIRCRAFT CLOCK SPECIALIST. Buy, Sell, 
Repair. R.T. King, CMW, 1515 Sales Yard 
Road, Emmett, Idaho 83617 . 

WATCH REPAIR for the trade. All work 
shipped within 5 days (except when parts are 
ordered). 9 month guarantee. Price list on 
request. OLD TIMER CLOCK SHOP, Rt. 1, 
Box 1624-A, Ft. McCoy, FL 32134. 

CLOCKS: gearcutting, retoothing, repivoting, 
rebushing, jeweling. REPAIRING: timers, air­
craft clocks, antique clocks, pocket watches. 
Send sample for estimate. NIEGELS HOROL­
OGY, Roy Niegel, CMC, CMW, 101 E. St. Joe 
Drive, Spirit Lake, ID 83869. SASE or call 
(208) 623-4330. 

Accutro~ 
REPAIR 

ij
BULOVA FACTORY SERVICE 

CLASSIC SERIES 214 & 218 
GENUINE PARTS 

ONE YEAR WARRANTY 

Service Department 
26-15 Brooklyn Queens Expressway 

Woodside, New York 11377 
718-204-3222 

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

CUTTERS cycloidal for clock wheels and 
pinions. Module 0.2 to 1.0. Constant profile 
producing traditional square bottomed teeth, 
104 sizes. Escape cutters: recoil (set of seven 
sizes), dead beat (set of four sizes). Ratchets 
60° and 70°. All cutters made in 8% cobalt 
M42 High Speed Steel and heat treated under 
vacuum. Also cutter grinding wheels, Grit and 
CBN. Send for Information Sheet, prices and 
order forms to : P.P. Thornton (Successors), 
Ltd., Horological Cutter Makers, The Old Bake­
house, Upper Tysoe, Warwickshire, CV35 OTR, 
England. 

Walch wheeJ cutting , repivoting and staffing. 

WE CAN MAKE ANY PART 
WE CAN RESTORE ANY WATCH 

Free estimates. references on request, 
expedient services ai;.e provided . SASE lor brochure. 

WATCH & CASEMAKERS, LTD. 
140 N 7th Ave ., P.O Bo• 1314 

Highland Park . N.J. 08904 
Tel . 201 937-5611 

CLOCK and MUSIC BOX parts, mainsprings, 
material and tools. Custom made to order or 
repair of gears, pinions and parts. Catalog 
$2.00. TANI ENGINEERING, Box 338, 
Atwater, OH 44201; (216) 947-2268. 

Gear Cutting and Other Parts Made. D'Gear, 
908 E. Washington, El Cajon, CA 92020. 
Phone (619) 444-3420. 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR: 

• VIBROGRAF/PORTESCAP 
• TICK-0-PRINT/L&R 

WE SERVICE ALL MAKES OF ULTRASONICS AND OTHER 
WATCH-RATE RECORDERS AND EQUIPMENT 

JACK PHILLIPS e ELECTRONIC INSTRUMENT SERVICE 
24 LA GOMA AVENUE MILL VALLEY, CA 94941 
FOR INFORMATION CALL: (415) 381-1338 

J2 ; 
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Quartz Conversions 
Diamond Dial Conversions 

Emblem & Name Personalization 

Write for Brochures 

INTERNATIONAL DIAL CO. INC. 
P.O. Box 236 

Old Chelsea Statipn 
New York, N .Y. 10011 

·------------------------~ 

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

TRADE WATCH REPAIR - ALL BRANDS. 
We provide quality and fast services. FREE 
telephone return estimates. ONE FULL YEAR 
WARRANTY ON OVERHAULS. 15 years 
experience . Mark's Jewelers, 817 Massachusetts 
St., Lawrence, KS 66044. Attention: Tinh 
Chi Truong; (913) 843-4266. 

FREE DELIVERY-FAST SERVICE -:::::ii~.-: 
Tlmesavers • 312-658-2266 

Box 469 • Algonquin. IL 60 l 02 
Send $2.00 to recelw our new calaog. 
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Classified Ads 

Tradesm.an 

A PLEASANT SURPRISE WILL SURF ACE 
WHEN YOU DO BUSINESS WITH US. We 
take professional care of you so that you can 
take professional care of your clients. As 
watchmakers we service high-grade timepieces 
that range from pocket watches to modern day 
quartz watches. Phone 1-800-442-3624. Bob 
Ridley, Watchmaker, 2214 Michigan St., Suite 
G, Arlington, TX 76013. 

QUALITY WATCH CRYSTAL FITTING. Fast 
service. Expert Crystal Fitting. New & Old 
Styles. KIRK CRYSTAL CO., 4th & Pike Bldg., 
Suite 823, Seattle, WA 98101; (206) 622-7639. 

CLOCK WHEEL AND 
PINION CUTTING 

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

CUSTOM BALANCE STAFFS cut and fitted. 
Since 1922. James Bourne, CMW, P.O. Box 
215, Ladysmith, WI 54848. Phone (715) 
532-3166. 

QUALITY TRADE ACCOUNTS WANTED. 
Full service on Automatics, Quartz, Rolex 
and all fine timepieces. All work guaranteed. 
Send for price list and warranty. Quality Wat:h 
Repair, P.O. Box 670932, Marietta, GA 30066. 

NEW SWISS QUARTZ MOVEMENTS CUSTOM 
FITTED to Diamond, Gold, Antique, Senti­
mental Watches and Pocket-all sizes. Rolex, 
Omega, Longines, Lecoultre, Girard Perregaux, 
Bulova, Elgin, Gruen, Accutron, Hamilton, 
Movado. Service and Quartz Conversion. 
ALFONSO ZAMORA, 280 Presidio Place, 
Buffalo, New York 14221; (716) 633-6138. 

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

PRECISION TIME-TECH 
SL·ni1..:c <111d restoration of Kok\, l'iagcf. l'at1 . .'k Philippe. 
Vachcro11-Cor1sla11ti11. ,\11tiqul' pocket watl'he.sa specially. 
S\\ i:-.s-lrai11cJ mastl'r \\:1lt:hmakl'T. Role\ certifiL•J. Custom 
part ma11uL11:t11rL'. L\pl'JiL'fll ~cnicc <111d prc1fessi<1rwl 
(.jLl<llity. All \\ork fully gu;rn..111lced. 

PRECISION TIME-TECH 
850 Old County Rd .. Belmont, CA 94002 

(415) 595-9334 
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For Sale 

LOTS OF WATCHES, OLD AND NEW MOD­
ELS, FOR MATERIAL. LARGE SELECTION 
OF CRYSTALS, MAINSPRINGS, STEMS, 
STAFFS, AND OTHER ASSORTED MA­
TERIAL. $500.00. ANTHONY CASCIATO, 
62 CORAOPOLIS ROAD, CORAOPOLIS, 
PENNSYLVANIA 15108; (412) 331-7684. 

Watchmakers tools, bench, material cabinets, 
timer, Varimatic cleaner, unclaimed watches. 
Jewelers tools, bench, findings, Kagan ring 
sizers, torch, and gold stock. Owner retired. 
(205) 991-2062. 

STORE FOR SALE: 80-year-old jewelry store 
in N. Scranton, Pennsylvania. Retiring by 
January 1990. Very attractive price! Phone 
(717) 347-9644. GREAT FOR COUPLE. 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work re-covering 
bellows. Easier than replacing. For infor­
mation, send business-size S.A.S.E. to: 

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

MINI QUARTZ MOVEMENTS. Guaranteed 
lowest prices--as low as $2.30. 2-yr. guarantee. 
Large selection of hands and numerals. Free 
delivery. SASE or call (704) 333-0221. Hall 
Clock Shop, 1512 Central Ave., Charlotte, 
NC 28205. 

CLOCK TIMER. Regulate your clocks elec­
tronically with the new CTI Clock Timer. 
Can be used on almost any clock with mechani­
cal escapement. Pendulum clocks large and 
small, lever or cylinder escapements, anniver­
sary clocks, etc. For information write: Can 
Tho Instruments, P.O. Box 80113, San Diego,_ 
CA 92138. 

----------~ o'lle--------
'Ut1ed 1Patclt 'J11Dt1e111e.11u 

2 Florida Way Lonaconing, MD 21539 

Mr. Watchmaker - If you have a prob­
lem finding parts for older watches, 
badly rusted or damaged beyond repair, 
we may be able to help you. We have 
lots of movements for parts at reason­
able prices. Some suitable for replace­
ment. If not satisfactory yo~ may re-
turn. 

Phone (301) 463-6595 

_""""11111!1 ONLY FROM 
~- BATT-TRONIC-

.. 3 VOLT LITHIUM 
BATTERY CABINET SYSTEM 

* Lithium Battery Selling Cabinet 
* 49 Brand name batteries 

• 12 most popular types 
• Original factory packaging 

INCWDED .. "Battery Cenler" Tent Cards 
FREE! .,.1990 Battery lnten:hangeability Guide 

Armitron BULOVA CASIO CITIZEN 

JAZ Jurgensen LORUS 

SANYO SEIKO TIMEX ANDMORE' 

NATIONWIDE•PR•VI: 1--431-2828 
N.Y. State: 1.-.942-1944 Fax: (914) 35!-3436 

Mon..·Frl. 9 AllH PM~ Tima 

[~COB= 
Mo11ac...$•~Clf~O"IO~tVl'fllll.J 

Battery Pork • P 0 b 10 • Orongebt.lg. NV 10962 0010 

BE ALL THE CLOCKMAKER YOU CAN BE! 
Thornton Cutters in stock. KEN LAW, CMC, 
H.C. 30, Box 825, Prescott, Arizona 86301. 

ANTIQUE WATCHMAKERS BENCH, solid 
oak, 13 drawers, secret lock, catch tray. (714) 
522-6785 or 5796 Equador Way, Buena Park, 
CA 90620. 

GREENHILL CLOCK SERVICE 
941-D Broadway, El Cajon, CA 92021 

PARTS AND SERVICE HEADQUARTERS 
FOR SCHATZ, KUNDO, KOMA, KERN, 
HALLER, HERMLE, NISSHINDO. MECHAN­
ICAL - QUARTZ - ELECTRONIC - CIRCUIT 
BOARDS - MAINSPRINGS - SUSPENSION 
SPRINGS and MOVEMENTS, ETC. 



Suppliers for mechanical watch 
parts. Hard-to"get GLASS crystals 
for hunting and open face pocket 
watches. Same day service. 

Nationwide Watts 1-800-777-8962 

THE BUTTNER COMP ANY, INC. 
Karl Buttner. CMW 

2512 San Mateo Place NE 
Albuquerque, NM 87110 

"A watchmaker for the watchmakers" 

Schools 

JOSEPH BULOVA 
SCHOOL OF WATCHMAKING 

Quality Instruction Since 1945 6 
WATCHMAKING 
WATCH REPAIR 

JEWELRY REPAIR 
BASIC ELECTRONICS 

Ideal housing. dining. recreation 
NATTS approved. BEOG available 

40-24 62nd Street, Woodside. NY 11377 
Phone (718) 424-2929 

Help Wanted 

WATCHMAKER: Unique Newport Beach, CA 
fine jewelry salon has opening for a full time 
watchmaker. Must be able to work on Rolex, 
Patek, Audemars, as well as minute repeaters 
and complicated watches. Inquire for manager 
(714) 644-8325 . 

WATCHMAKER - Immediate position available 
for full or part time person. Experience re­
quired. Write: Lentz House of Time, 712 
N.W. 23rd Ave. , Gainesville, FL 32609 or 
call (904) 378-9323. 

CLOCKMAKER OR CLOCKMAKER/WATCH­
MAKER. Immediate position available in 
beautiful clock shop located in Leesburg, 
Virginia, a growing rural historic town 25 miles 
west of Washington, D.C. Candidate must be 
capable of high quality work in cleaning and 
repairing antique and modern clocks. Ability 
to work independently a must. This is a unique 
opportunity to grow with an established, 
respected company. Salary and benefits nego­
tiable. Send resume to: John Alabaster Watch 
and Clock Shop, Inc., 142 Maple Avenue West, 
Vienna, Virginia 22180 or call (703) 938-5898. 

WATCHMAKER/CLOCKMAKER-Busy South 
Florida clock store. Send resume and address 
inquiries to: Carl Jackson, 1210 N.E. 163rd St., 
N. Miami Beach, FL 33162. 

Wanted To Buy 

ATTENTION WATCHMAKERS! We need 
your old watches. Absolute highest prices paid 
for unusual Pateks, Vacherons, Audemar, 
Rolex chronographs, Le Coultre, Illinois, 
Hamiltons, Ernest Borel, curvex, comic char­
acter, and anything unusual. Jewelers' Row 
Money Loan, 111 S. 8th St., Philadelphia, 
PA 19106; 1-800-LOANS-88. 

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

WANTED: Unusual American pocket watches/ 
movements. I buy entire collections, estates, 
watchmakers' inventories. Over 25 years 
experience of honest and reliable confidential 
transactions. JON HANSON, Box 5499, Beverly 
Hills, California 90210; (213) 826-7778. 

Unusual Pocket Watches & Wristwatches Wanted. 
Especially Patek Philippe, Howard, Illinois, Wal­
tham, Chronometers, Strikers, Moonphase, Tour­
billons, Virgules, Karrusel, Musicals, Historical, and 
Solid Golds. Early American watches a specialty. 
Need not run. Call TOLL FREE 1-800-231-BUNN 
or 913-383-2880. Maundy 'international, P.O. Box 
13028H, Overland Park, Kansas 66212. 

SCRAP WANTED 
• Gold - up to 97% of market 
• Watch Batteries - call for quote 
• Plated Watchbands - $12.00/lb. 
• Gold Filled Bands - $27 .00/lb. 
• Gold Filled Watch Cases, etc. - $5.50/oz. 
Also: • Optical Frames 

• 10k, 14k, 18k Jewelry 
• Bench Sweeps 
• Filters, Buffing Waste 
• Bench Dust 

POSTAGE AND UPS REIMBURSED 
Call 1-800-426-2344 

In Connecticut (203) 372-0481 

\l 
SPECIAL TY METALS 
REFINING COMPANY 

10 Bay Street 
Westport, CT 06880 

YOUR AD COULD BE 
PLACED HERE. 

Watches Wanted 

We desperately need for our retail 
customers fine watches by: 

Rolex, Patek Phillippe, Audernars Piguet, 
Vacheron & Constantin, Movado, Gubelin, etc. 

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

Wrist or Pocket Watches 

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

In Texas 1-214-902-0664 

Always prompt immediate payment! 

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

WANTED 

Watchmaker's Tools 
Casting Equipment 

Jewelry Store Inventory 
Gold Filled Scrap 

Bench, timer, lathe, engraver, cleaning 
machine, hand tools, material and 
crystal systems, buffer, ring sizer, 
vulcanizer. New unsold mechanical 
and old broken or unclaimed wrist and 
pocket watches and clocks, neon 
clocks. Gold settings, diamond rings, 
G.F. jewelry, etc. Watch bands, G.F. 
cases, and optical frames. 

Call/Write for Schedules 
AVON METAL 
SERVICE LTD. 

P.O. Box 17484 - (414) 351-0933 
Milwaukee, WI 53217 
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Dates to Remember 

JANUARY 1990 

9-11-Jewelry Showcase 90, the Israeli Jewelry 
Week; Jerusalem. For more information: 
Israel Export Institute, 29 Hamered St., 
P.O. Box 50084, Tel-Aviv 61500, Israel . 

14-AWI Southeast Regional Seminar; Orlando, 
FL.* 

20-21-Repair of the Atmos Clock Bench 
Course (AWi); Dallas, TX.* 

20-21-Advanced Quartz Watch Repair Bench 
Course {AWi); Tampa, FL. * 

FEBRUARY 1990 

5-9- Introduction to Clock Repair Bench 
Course {AWi) ; San Jose, CA.* 

9 -13-lnhorgenta 90, Munich Trade Fair Cen­
ter, Munich , Germany . For information 
contact : Gerald G. Kallman, President, 
Kallman Associates, Five Maple Court, 
Ridgewood , NJ 07450-4431; phone 
(201) 652-7070. 

10-Retrofitting & Casing Bench Course {AWi); 
Albuquerque, NM.* 

11 - Retrofitting & Casing Bench Course (AWi) ; 
Phoenix, AZ. * 

12-16-lntroduction to Clock Repair Bench 
Course (AWi); Riverside, CA.* 

17-18-Repair of the Atmos Clock Bench 
Course (AWi) ; Pensacola, FL.* 

24-25- Repair of the Atmos Clock Bench 
Course {AWi); Orlando, FL. * 

MARCH 1990 

11-Retrofitting & Casing Bench Course (AWi ); 
St . Louis, MO.* 

18- AWI Southwest Regional Seminar; Los 
Angeles , CA.• 

24-25-Repair of the Atmos Clock Bench 
Course (AWi); Greensboro, NC.* 

31-1-Repair of the Atmos Clock Bench Course 
(AWi) ; Alexandria , VA.* 

TECHNICAL INDEX 
VOLUME 13 - YEAR 1989 

HOW TO READ THE INDEX: The first num­
ber refers to the issue; second number indicates 
page. For example, the entry "1 ·37" refers to a 
subject which can be found in the January (1st) 
issue on page 37. 
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APRIL 1990 

8- Retrofitting & Casing Bench Course (AWi ); 
Philadelphia, PA.* 

21-22-Wonderful World of Gems; Veterans 
Memorial , 300 W. Broad St., Columbus, 
OH . Information : Robert Kell, 3848 
Norbrook Dr., Columbus, OH 43220 ; 
(614) 457-1838. 

22- Retrofitting & Casing Bench Course (AWi) ; 
Jasper, IN .* 

22-AWI North Central Regional Seminar; 
Omaha, NE.* 

27 -29- Missouri Jewelers & Watchmakers Asso­
ciation Annual Convention; Holiday Inn, 
Lake Ozark , MO. For more information 
contact Sharon Blair, (913) 661-0084. 

MAY 1990 

3-4-Advanced Quartz Watch Repair Bench 
Course (AWi ); Lancaster, PA. * 

3-4-Repair of the Atmos Clock Bench Course 
(AWi); Lancaster, PA.* 

19-20-Arizona Clockmakers & Watchmakers 
Guild Annual Convention; Scottsdale, 
AZ . For more information contact 
Robert L . Macomber, 639 West Gurley 
Street, Prescott, AZ 86301; (602) 
778-5720. 

20-Retrofitting & Casing Bench Course (AWi ); 
Lafayette, IN .• 

JUfJE 1990 

1-3-Kansas Jewelers Association Annual Con­
vention; Holiday Inn, Olathe, KS. For 
more information contact Sharon Blair 
(913) 661-0084 . • 

JULY1990 

15- Retrofitting & Casing Bench Course (AWi) ; 
Indianapolis, IN .* 

29- AWI Northeast Regional Seminar; Toronto, 
Canada.• 

*For more information on AWi Bench Courses 
contact AWi CENTRAL, 3700 Harrison Ave., 
P.O. Box 11011, Cincinnati, OH 45211. 

A 

Abbott, Henry G. - author. 
Book Review : "The American Watchmaker 
and Jeweler", 10-47 

Accutron 
coil repair, 10-10 
meter conversion, 10-26 
218 movement, 6-1 2 
700 test meter, 3-11 
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aerospace industry, 6-16 
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Davidson Jewelers' Supply .•......... 29 

Davis Jewelers Supply ...•.....•. • . 23 

DRS ................ . .. . .... 9 

Esslinger Co .......... Inside front cover 

Eveready Battery Company ........... 3 

Gem City College .............. . . 24 

Hess Investments .........•... • .• . 8 

Innovative Electronics .... . . . ... . .. 27 

J & J Watch Repair .•..•. . .. •• . • . . 13 

J & S Jewelers ......... . ....•... 17 

S. LaRose, Inc .... 

Livesay's, Inc . .• . 

. 21 

. 25 

Maxell . . . . .•.. . • . ...• . ..•• • .. 5 

Panasonic .... . . .. .. . . • .. . •.. . 15 

Ray Gaber Co •......... • .....•. 25 

Song's Watchmakers Supply .. . ......• 23 

Toledo Jewelers .....•. • ......... 19 

Twin City Supply ........•... . ... 16 

Zantech, Inc .. • • . .. . . . . • . • ..... 11 

AGS (Automatic Generating System), 12-12 
American pocket watch 

case, 9-52 
repair work, 9-54 

Ansonia alarm carriage clock, 1-8 
arbor 

chuck, 8-24 
repivoting, 12-34 

area representatives, 11-4 
AWi Battery Number System (BNS) 

Conversion Chart-center insert, 7-26 
AWi horological tour of Russia, 10-52 



B 

balance wheel, bi-metal, 2-14 
Ball Watch Co .. 11-43 
battery 

selecting, 10-22 
testing, 10-24 

"Bench Tips" 
Accutron coil repair, 10-10 
alarm springs, 9-6 
avoiding fingerprints on movements, 8-12 
Hamilton Sangamo electric clock, 11-10 
Highland_ battery clock, 12-10 
Loctite® dial feet, 6-10 
mainsprings, letting down, 3-10 
recording clock sound-sequence, 4-6 
removing scratches, 3-10 
sun-cured cement, 5-16, 7-10 
tool for anniversary clock pendulums, 2-6 

bi-drive gearing, 5-12 
Blauer, Ettigale - co-author. 

Book Review: "American Wrist­
watches", 2-43 

book reviews 
"The American Watchmaker and Jeweler" 

by Henry G. Abbott, 10-47 
"American Wristwatches" by Ed Faber, 

Stewart Unger, and Ettigale Blauer, 2-43 
"Ansonia Clock Co., 1906-1907", 5-46 
"The Artistry of the English Watch" by 

Cedric Jagger, 3-48 
"British Skeleton Clocks" by Derek Roberts, 

4-41 
"Clock Guide Identification With Prices" by 

Robert Miller, 6-20 
"English Dial Clocks" by Ronald Rose, 3-49 
"European Pendulum Clocks" by Peter 

Heuer and Dr. Klaus Maurice, 2-42 
"How to Build a Regulator Clock" by J.M. 

Huckabee, 1-44 
"IWC International Watch Co., Schaff­

hausen" by Hans F. Tolke and Jurgen 
King, 4-40 

"Manual-Overhaul, Repair & Handling of 
Hamilton Ship Chronometer" pub. Navy 
Dept. of Ships, 11-29 

"Manual-Overhaul, Repair & Handling of 
U.S. Naval Mechanical, Boat and Deck 
Clocks", 12-47 

"The Market for Watch & Clocks, Past Per­
formance, Current Trends, and Strategies 
for the Future", 6-20 

"The Pin-Pallet Escapement" by Robert 
Porter, 3-49 

"Rolex Timeless Elegance" by George 
Gordon, 11-28 

"Time in Gold" by Gerald Viola and G.L. 
Brunner, 1-44 

"Trademarks of the Jewelry and Kindred 
Trades", 5-46 

"Watch and Chronometer Jewelry, 3rd Ed." 
by N.B. Sherwood, 7-16 

"Watchmaking" by George Daniels, 1-45 
"Wristwatches, Pocket Watches, Stop Watch­

es, & Clocks-War Dept. Manual", 12-47 
Bovimatic winding watch, 10-38 
"Bracelet Adjusting & Sizing" 

Video Review, 4-42 
bracelets, bangle, 1-42 
brake spring, 7-32, 8-34 
Breguet fake watch, 2-8 
Brunner, G.L. - co-author. 

Book Review: "Time in Gold", 1-44 
Bulova 

Accutron 218 movement, 6-12 
Accutron 700 test meter, 3-11, 10-26 
Thermatron watch, 3-18 
variable power supply, 10-10 

bushings, 1-10 

c 
capacitor, 5-23 
case 

hunter, 10-30 
old American pocket watch, 9-52 

case refinishing, marble, 5-24 
catches, 1-42 

replacement, 11-30 
cell 

see battery 

cement, sun-cured, 5-16, 7-10 
CGS number (hairsprings), 1-14 
circular style wheels 

antique watch restoration, 10-18 
clock 

Ansonia alarm carriage, 1-8 
arbor repivoting, 12-34 
dies, 9-42 
drills, 9-42 
Elgin Pioneer, aircraft, type 757, 9-40 
electric, common, 5-10, 6-14, 7-14 
Foliot, 16th century, 3-24 
getting started in repair, 12-8 
hammer tensioning spring replacement, 10-32 
hands, repairing, 11-18 
Hermie, 3-8 
Herschede 5 & 9 Tube, 1-18 
Highland battery, 12-10 
hollow punches, making, 7-20 
Howard "Watchman's", 11-8 
lubrication, 9-24 
New Haven model 4, 8-10 
pallets, deadbeat, 10-16 
pendulum pointers, 12-20 
pendulum wobble, 11-25 
Regula cuckoo, 1-12 
sales and shop setup, 1-20 
slave, 6-26 
split stake, 8-18 
staking set, 3-30 
standard time only pendulum, 2-20 
suspension spring material, 11-25 
taps, 9-42 
teeth replacement, 9-36 
tips, general, 4-34 
tool for clock pendulums, 2-6 
tool for polishing screw heads, 5-8 
troubleshooting, 1-18, 2-40, 4-36, 5-42 
Waltham, aircraft A-7 and A-11, 1-36 
Waltham, aircraft A 13A, 7-38 
Waltham, aircraft XP, 5-39 
Waterwheel, 1-16 
Westminster chime, two-train, 10-48. 11-46, 

12-28 
Willcock, 8-10 
winding coils, 8-15 

clock movement 
disassembly and examination, 2-20 

Columbus keywind watch, 4-10 
comet watch, 6-6, 9-12 
Comer's Chrono-stop wristwatch, 7-24 
Concord 8-day watch, 4-10 
counterfeit Doub watch, 4-8 
crests, 9-20 
crystal cement, 5-16, 7-10 
crystals 

fitting, 12-18 
hunter case, 10-31 
making watch, 11-14 
old American pocket watch, 9-52 
oscillating, 8-30 

customer complaints, 7-42 
cutters 

D 

arbor chuck, 8-24 
for cutting gear teeth, 8-24 
Ingold fraises, 4-28 

Daniels, George - author. 
Book Review: "Watchmaking", 1-45 

Delachaux, David watch, 7-8 
dial feet, gluing, 6-10 
dial trains, 7-29 
die work, 9-42 
diode, 6-23 
drills, 9-42 
DuBois, Frederic watch, 10-6 

E 

eccentric arbor chuck, 9-30 
efficiency in watch repair, 8-32 
electric clocks 

common, 5-10, 6-14, 7-14 
Hamilton Sangamo, 11-10 
Highland battery, 12-10 
winding coils, 8-15 

electronics for watchmakers, 4-19, 5-20, 6-22, 
7-12 

Elgin National Watch Co., 11-42 
Elgin-Pioneer aircraft clock, type 757, 9-40 
emblems, 9-20 
ESA 963.115, 10-8 
Eterna-Matic watch, 7-34 

F 
Faber, Edward - co-author. 

Book Review: "American Wristwatches", 
2-43 

flux, "Flash F load", 6-18, 8-41 
fly cutters, 9-30 

form relieved circular, 10-20 
Foliot clock, 16th century, 3-24 
forming tools, 11-34 
form relieved constant profile wheel, 11-34 
fusee chain 

G 

makers of, 5-8 
repair, 3-36 

gates, 7-13 
gear cutters, making 

(pantograph method), 12-30 
gearing 

bi-drive, 5-12 
involute terminology, 6-32 
stardardized designs, 7-26 

gear teeth, cutters for, 8-24 
gear trains, faulty depths in, 2-30 
getting started in clock repair, 12-8 
Gordon, George - author. 

Book Review: "Ro lex Timeless Elegance". 
11-28 

Gruen watch calibres, 5-32 

H 

Hagans, Orville R., 2-4 
hairsprings 

CGS number, 1-14 
replacement, 1-14 

Hamburg American Clock Co., 10-48 
Hamilton 

comparing watch, model 2974B, 3-26 
Sangamo electric clock, 11-10 

hammer tensioning spring replacement, 10-32 
hands, repairing clock, 11-18 
heat and stones, 12-24 
heat treating, stainless steel, 5-9 
Hermie clock, 3-8 
Herschede 5 & 9 Tube movements, 1-18, 2-40 
Heuer, Peter - co-author. 

Book Review: "European Pendulum Clocks" 
2-42 

Highland battery clock, 12-10 
hollow punches, 7-20 
Howard "Watchman's" clock, 11-8 
Huckabee, J.M. - author. 

Book Review: "How to Build a Regulator 
Clock", 1-44 

hunter pocket watch case, 10-30 

Ingold fraises, 4-28 
integrated circuit, 6-22, 7-12 
interchangeability charts, quartz, 1-46, 2-18 
International Time Recording Co., 11-8 

J 

Jacot-Burmann watch, 6-6, 9-12 
Jagger, Cedric - author. 

Book Review: "The Artistry of the English 
Watch'', 3-48 

jewelry repair 
antique rings, 1-42 
catches and hinges, 1-42 
catches, replacement, 11-30 
jump rings, 10-12 
rebuilding rings, 5-34, 6-30, 7-36, 8-42 
remounting rings, 2-36, 3-40, 4-38 
signets and emblems, 9-20 
spring rings, 10-14 
stones, genuine and synthetic, 12-22 
swivels, 10-14 

JIDA-AJMA Convention recap, 5-29 
jump rings, 10-12 
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K 

King, Jurgen - co-author. 
Book Review: "IWC International Watch 

Co., Schaffhausen", 4-40 
Kullberg, Victor, 1-6 

L 

lacquers, 10-46 
La Ray Mfg. Co., 6-18, 8-41 
LCD, setting, 9-27 
Le Coultre model 481, 9-16 
Le Roy watch, 12-6 
logic regulation, quartz watch, 4-12 
lubrication 

clocks, 9-24 
watches, 1-30, 2-34, 3-43 

M 

mainsprings 
letting down, 3-10 
reserve power indicators, 4-24 

Maurice, Dr. Klaus - co-author. 
Book Review: "European Pendulum Clocks" 
2-40 

Miller, Robert W. - author. 
Book Review: "Clock Guicle, Identification 
With Prices", 6-20 

Mosler safe, 5-40, 9-48, 10-40 
Movement Bank, AWi, 9-4 

N 

Navy Dept. Bureau of Ships, publisher. 
Book Review: "Manual-Overhaul, Repair & 
Handling of Hamilton Ship Chronome­
ter", 11-29 

New Haven clock, model 4, 8-10 

0 

oscillating crystals, 8-30 
tester, 8-31 

p 

pallets, resurfacing deadbeat, 10-16 
Patek Philippe, auction, 7-18 
pendulum 

pointers, 12-20 
wobble, 11-25 

Perret, Emile; 11-6 
Phenix calibre 200, 11-26, 12-35 
Pierce automatic watch, 10-36 
pillar plate 

material for Seiko 8123A, 7-8 
pinion drive, 5-12 
pinions 

calculating size, 7-28 
driven, 1-32 
making cutters, 10-18 

Porter, Robert - author. 
Book Review: "The Pin-Pallet Escapement", 
3-49 

pricing repairs, 5-44 
punches, hollow, making, 7-20 
pushers, quartz, 7-22 

Q 

quartz 
crystals, 5-20 
integrated circuits, 6-22, 7-12 
material cabinet system, 3-16 
movement interchangeability chart, 1-46, 

2-18 
oscillating crystals, 8-30 
pushers, 7-22 
retrofitting to pocket sizes, 4-22, 5-18 
setting information, 9-26 

quartz watch 

R 

history and development, 11-39, 12-40 
source material, 12-42 

Reeta Swiss movement, 10-40 
refinishing, marble case, 5-24 
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Regula cuckoo clock, glued-in pipes, 1-12 
reserve power indicators, 4-24 
restoration. antique watch 

bi-drive gearing, 5-12 
circular style wheels, 10-18 
cutters, 4-28, 8-24 
cutting gear teeth, 8-24 
driven pinions, 1-32 
faulty depths in gear trains, 2-30 
forming tools, 11-34 
form relieved constant profile wheel, 11-34 
involute gearing terminology, 6-32 
I ngo Id fra ises, 4-28 
making fly cutters, 9-30 
pantograph method, gear cutters, 12-30 
pinion cutters, 10-18 
pinion drive, 5-12 
standardized designs for watch gears, 7-26 
tools for correcting wheel teeth, 3-32 

restoration, wristwatch case, 3-12 
retrofitting quartz to pocket sizes, 4-22, 5-18 
Revue Thommen watch, 9-16 
rings 

rebuilding gold, 5-34, 6-30, 7-36, 8-42 
remounting, 2-36, 3-40, 4-38 

Roberts, Derek - author. 
Book Review: "British Skeleton· Clocks", 
4-41 

Robinson, William watch, 5-6 
Ro lex 

double split second chronographs, 1-26 
early wristwatches, 9-13 
fitting new crowns, 4-5 

roller bearings, self-winding watches, 11-26, 
12-35 

Rose, Ronald - author. 
Book Review: "English Dial Clocks", 3-49 

rotors, Telechron, 7-14 
Russia, horological tour, 10-52 
Russian watch- and clockmakers, 10-52, 11-44 

s 
safe, Mosler, 5-40, 9-48, 10-40 
schools, horological, 11-48 
scratches in metal, removing, 3-10 
screw head polishing tool, 5-8 
Seiko AGS (Automatic Generating System), 

12-14 
Seiko pillar plate, 8123A material, 7-8 
"Self-winding Watches" 

brake spring, 7-32 
early models, 6-36 
introduction to, 5-36 
Phenix calibre 200, 11-26, 12-35 
roller bearings, 11-26, 12-35 
winding efficiency, 9-16, 10-36 

Seth Thomas slave clock, 6-26 
setting quartz, 9-26 
Sherwood, N.B. - author. 

Book Review: "Watch and Chronometer 
Jeweling", 7-16 

signets, 9-20 
slave clock, 6-26 
split stake, 8-18 
spring rings, 10-14 
stainless steel, heat treating, 5-9 
staking set, 3-30 
standard time only pendulum clock, 2-20 
stem holes, worn, 5-26 
stones, genuine/synthetic 

in jewelry repair, 12-22 
store setup (clocks), 1-20 
suspension spring material, 11-25 
Swiss military watch, 9-8 
swivels, 10-14 

T 
taps, 9-42 
Tavannes watch, 3-6 
teeth replacement, clock, 9-36 
Telechron rotors, 7-14 
test meter, Accutron 700, 3-11 
Tharp, Riley, 1-24 
threads, watch, 9-46 
time locks, 5-40, 9-48, 10-40 
To Ike, Hans F. - co-author. 

Book Review: "IWC International Watch 
Co., Schaffhausen", 4-40 

tradework for watchmakers, 2-38 

transistor, 6-25 
trimmer, 5-23 
troubleshooting for novice watchmakers, 12-26 
truing bi-metal balance wheel, 2-14 

u 
Unimat lathe, 3-24 
ultraviolet crystal cement, 5-16, 7-10 
Ultra watch, 9-18 
Unger, Stewart - co-author. 

Book Review: "American Wristwatches", 
2-43 

Urban Jurgensen & Sons watch, 9-12 

v 
Viola, Gerald - co-author. 

Book Review: "Time in Gold", 1-44 

w 
Walker, John, watch, 11-20 
Waltham 

aircraft A-7 and A-11clock,1-36 
airplane clock, XP, 5-39 
aircraft, type A 13A, 7-38 
deck watch 1622-S-12, 11-12 
Watch Company, 8-16 

watch 
Accutron 218 movement, 6-12 
Ball Watch Co., 11-43 
band repair, 1-42 
Bovimatic winding, 10-38 
Breguet fake, 2-8 
Bulova Thermatron, 3-18 
case restoration, 3-12 
Columbus keywind, 4-10 
Comer's Chrono-stop, 7-24 
Concord 8-day, 4-10 
crystals, making, 11-14, 12-18 
Delachaux, David, 7-8 
Doub counterfit, 4-8 
Du Bois, 10-6 
Elgin National Watch Co., 11-42 
Emile Perret, 11-6 
fusee chain repair, 3-36 
Gruen calibres, 5-32 
Hamilton comparing, 3-26 
Jacot-Burmann, 6-6, 9-12 
Le Coultre model 481, 9-16 
Le Roy, 12-6 
lubrication, 1-30, 2-34, 3-43 
oil, 1-30 
Phenix calibre 200, 11-26 
Pierce automatic, 10-36 
quartz, logic regulation, 4-12 
retrofitting to pocket sizes, 4-22, 5-18 
Revue Thommen, 9-16 
Robinson, Wm., 5-6 
Rolex chronographs, 1-26 
Rolex, early models, 9-13 
Rolex, fitting new crowns to, 4-5 
roller bearings, 12-35 
Russian, 11-44 
"Self-winding" series, 5-36, 6-36, 7-32, 

8-34, 9-16, 10-36, 11-26, 12-35 
stem hole repair, 5-26 
Swiss military, 9-8 
Tavannes, 3-6 
Ultra, 9-18 
unusual, 9-13 
Urban Jurgensen & Sons, 9-12 
Victor Kullberg, 1-6 
Walker,John, 11-20 
Wal.tham deck watch, 11-12 
Waterbury, 7-6 
winding pinion, 11-24 

watch threads, 9-46 
Waterbury watch, 7-6 
Waterwheel clock, 1-16 
Westminster chime, two-train movement, 10-48, 

11-46, 12-28 
wheel teeth, tools for correcting, 3-32 
Willcock clock, 8-10 
winding coils, old electric clocks, 8-15 
winding efficiency, self-winding watch, 10-36 
winding gears, 5-14 

calculating, 7-29 
winding pinion, disengagement, 11-24 
WOSTEP, 7-4, 9-47 
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BENCH COl/R~E~ 
AND REGIONAL SEMINARS 

The American Watchmakers Institute will be sponsoring 

bench courses throughout 1990 covering the following 

subjects: 

* 
* 
* 
* 
* 
* 
* 
* 

Introduction to Quartz Watch Repair 

Advanced Quartz Watch Repair 

Retrofitting & Casing 
Introduction to Clock Repair 

Advanced Clock Repair 
Repair of the Atmos Clock 
Useful Techniques: Mechanical Watch Repair 

Introduction to the Watchmakers Lathe 

Below is a listing of the seminars scheduled to be held during 

1990, along with their locations. 

If you are interested in information regarding any of these 
courses, please write to: AWi Bench Courses, P.O. Box 11011, 

Cincinnati, Ohio 45211. The information will be sent to you 
as soon as it is available. 

APRIL 1990 

JANUARY 
8 
22 
22 

Retrofitting & Casing . ... .... . •.. .. Philadelphia, PA 

14 AWi Southeast Regional Seminar . •• • •• . Orlando, FL 
20-21 Repair of the Atmos Clock . . .. .••• . . Dallas, TX 
20-21 Advanced Quartz Watch Repair .. •••••. Tampa, FL 

FEBRUARY 

5-9 Introduction to Clock Repair •.••••.•. San Jose, CA 
10 Retrofitting & Casing ..... .••••••• . Albuquerque, NM 
11 Retrofitting & Casing ..... .•••••.• . Phoenix, AZ 
12-16 Introduction to Clock Repair •••••••• . Riverside, CA 
17-18 Repair of the Atmos Clock •.••••••• . Pensacola, FL 
24-25 Repair of the Atmos Clock . .••••••• . Orlando, FL 

MARCH 

11 
18 

Retrofitting & Casing .... • .. •••••• . St. Louis, MO 
AWi Southwest Regional Seminar • •• • • . Los Angeles, CA 

24-25 Repair of the Atmos Clock .. . ••••.• . Greensboro. NC 
31 -1 Repair of the Atmos Clock . . . •••••• . Alexandria, VA 

Retrofitting & Casing . ... .. .. . ... .. Jasper, IN 
AWi North Central Regional Seminar •• .. Omaha, NE 

MAY 

20 Retrofitting & Casing 
3-4 Advanced Quartz Watch Repair 
3-4 Repair of the Atmos Clock 

JULY 

Lafayette, IN 
Lancaster, PA 
Lancaster, PA 

15 Retrofitting & Casing .. .. . .. ••..••. Indianapolis, IN 
29 AWi Northeast Regional Seminar ••••••• Toronto, Canada 

SEPTEMBER 

15-16 Introduction to the Watchmaker's Lathe . • . Phoenix, AZ 
16 AWi South Central Regional Seminar .. • . Dallas, TX 

OCTOBER 

21 AWi Northwest Regional Seminar . •• • •• Denver, CO 




