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MORE SELLING POWER FOR YOUR STORE 
This Fabulous Kreisler Display will help you sell more 
Watchbands in the $5.95 to $27.95 retail range than you ever 
thought possible. It is yours FREE when you order either of the 
Best Seller Assortments below. 

No Strings! No Hidden Costs! YOURS FREE! 

Takes Less Space! 
Takes only 10''2" x 101/2" 

of counter space! 

Pilferproofl 
Protects your profits. 
Bands can't be removed 
until you release the lock! 

Plan-0-Grammed Stocki 
Style number behind 
every band on display 
tells you what you sell and 
what you need! 

Shows 24 Men's, 
24Women'sl 
See thru package shows 
style and price. Helps 
customers select what 
they want! 

"Best Sellers 
Sell Best!" 

Your Cost: $697.14 

The K-10498 Two-Tier Display Assortment of 48 different best 
selling styles consists of 60 men's and 36 women's two-tone, 
yellow and stainless steel from $6.95 to $27.95 retailers. 

The K-1346BC Two-Tier Display Assortment of 48 different best 
selling styles consists of 48 metal and 72 leather bands from $5.95 
to $24.95 retailers. 

Prices Subject to Change 

SHARP@ KEYSTONE PRICING* 
FOR EXTRA PROFITS! 

SHARP@ QUALITY 
• Japanese movements 
• Superior quality control in all 

components 
• Exacting quality controls at 

factory and distribution centers 
• 5 Year Limited Warranty for 

every style 

SHARP@PRODUCT 
• From $9.95 to $89.95 
• Analog Quartz - over 200 models 
• High Tech - over 30 top sellers 
• Many basic fast turn economy 

models for promotion 
• New exquisite selected 

distribution models 

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

and other top magazines 

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

DISPLAYS AVAILABLE 
Light and motion displays for 60 
and 100-piece units 
Cost of display Is offset with 
free goods 

TERMS AVAILABLE 
To Credit Approved Accounts 

SHARE 

FD-9002 - 100-Piece Floor 
Display Light and Motion, 10 rows 
of 10 marked spaces for easy 
tracking and reordering . 
Dimensions 18" dia. x 68" height. 

LIZARD CALF STRAPS NEW! 40-Piece Leather Strap 
Book in Ladies' or Men's Sizes 

#705-40 

40 Pieces 
Men's 
Lizard Calf 

#733-40 

40 Pieces 
Ladies' 
Lizard Calf 

Jewelers Cost 

$99.00 
per Book 

A variety of colors 
is included in each 
book - Cost for 
refills without the 
folder will be $2.50 
each. 
Minimum reorder 
quantity is 3 pieces, 
per color, per size. 

Total Retail 
Value for 

Ladies' or 
Men's Book 

$398.00 
We offer a 
complete 

selection of most 
popular colors 
and sizes - all 

prepriced at 
$9.95 retail. 

National Wats: 800-328-0205 
Minnesota Wats: 800-392-0334 

FAX: 612·452-4298 
Inquiries - Info: 612-452-7180 
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WHAT IS AN AREA REPRESENTATIVE? 

Gerald G. Jaeger 
Robert A. Nelson 

• Hamilton E. Pease 
Milton C. Stevens 
Marvin E. Whitney 
•oeceaeed 

A n Area Representative, first of all, Is a Di­
rector of the American Watchmakers In­

stitute. It was decided several years ago that it 
would be a good idea to let the Directors be the 
Area Directors. What this means Is that each Area 
Director has agreed to run for the Board of Direc­
tors and has been elected to the position by the 
membership. At present, there are five new mem­
bers elected to the Board each year. Also, there are 
five members of the Board that go off each year. 

It Is the President's responsibility to appoint Committee Chairmen within 
30 days after the annual meeting. One of these chairmen to be appointed will be a 
Chairman of the Area Representatives Committee. It Is my responsibility to divide 
the country into sections and to assign each Board member a section. 

The Chairman of the Area Representatives will receive a communication 
shortly after his appointment stating the objectives for his committee. The objec­
tives are: 

1. To represent the Institute's members in all matters on a national basis 
and with special emphasis on those areas assigned. 

2. To lend special assistance when contacted by a member within the 
assigned area. This means that should a problem arise in a given area, then that 
problem will be given to its appointed Area Representative. It will be his job to 
contact the person with the problem and try to help solve the problem. 

Sometimes the Area Representative may be requested by the Identification 
Mark Committee to go before a group in his area and speak on the Identification 
Mark System. 

Sometimes the Area Representative may be called upon to help an area set 
up a new guild. This Is what happened with the new guild in Georgia. They first 
contacted their Area Representative who contacted the New Guild Liaison Commit­
tee. Then the New Guild Liaison Committee set up an organizational meeting and 
a seminar for their area. 

I know of one case in which a person contacted their Area Representative 
to try to obtain the name of a person who specialized in repairing cylinder 
movements. The Area Representative was successful in putting the man in touch 
with such a person. 

What Area Representatives do NOT do Is arbitrate quarrels. Besides, AWI 
members don't quarrel, do they? 

If you have a problem and don't know what to do about it (if it concerns 
AWIJ, contact AWI Central. They will contact the Chairman who will then put you 
in touch with your "personal" Area Representative. Every member of that Committee 
will be pleased to try to help you. The complete list of Area Representatives can 
be found on page 4. 

ON THE FRONT: Seagull at Wildwood, New Jersey. Photo by Jack 
Goldstein of Cranford, New Jersey. 
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Pocket Watch Dial Special 
1 Doz. Assorted enamel and painted dials for American and Swiss watches. l'lew and Used!! 

Your Cost 

$2500 
Quantities Limited 

Are Gucci Lugs and Bands 
giving you a problem? 

Then answer it by ordering our NEW asst. # 
991-(Band) Cutter and Lug (Yellow) asst. 

Your Cost $25·95 

Swigarts Stock a full line of Gen. Timex material. 

TIMEX MOVEMENT SALE 0/4 ctoz. min. on movements) 

Timex 23 Movement ............................. Reg. Cost $6.10 ea. . .............. Special $5.00 ea. 
Times 160 Movement . . .. . .. . . . . ... . . . .. . .. . .. . . Reg. Cost $9.00 ea. . .............. Special $8.00 ea. 
Times 106 Movement . ... .. . . .. .. .. .. .. .. . .. . .. . Reg. Cost $7 .00 ea. . .............. Special $6.00 ea. 

This months specialll 

Pocket Watch and Dome Gift Set 
with FREE Pocket Watch Chain 

$19.95 ea. 
Order #E-JOO 1 - Oak I EJ002 - Walnut 

The E.J. Swigart Co. 
34 W. 6th St. 

Cincinnati, Ohio 45202 
1-800-543-0309 1-800-582-1706 (in Ohio) 

24 Hour Fax 1-513-731-6066 

QUEEN 
CITY 

SEMINARS 

5 Days in 
• Ring Sizing 
• Stone Setting 
• Rhodium Plating 
• Prong Replacement 
• Jewehy Repair 
• Jewelry Making 

5 Days in 
• casting Rings, Pins, Pendants 
• Lost Wax Process 
• Wax Modeling and carving. 

WRITE FOR BROCHURE 

E. &. J. Swigart Co. 

We're one of the Oldest Material Houses in the Country, we strive to be the best. 
Remember we offer no minimum Wats order, Fast and Friendly Service. 112 Years Experience. 

New Accounts Always Welcome 



UPFRONT 

A recent address to theA lW chapter delegates at the recentA lW 
meetings by Scott Chou, Senior General Manager Service/ 
Production Planning Dept. of Seiko Corporation of America 
has important impact on all watch repairers now and for the 
future. We are reproducing Mr. Chou's address as this month's 
guest writer of the "Up Front" column. 

I tis an honor to be the keynote speaker for the 31st A WI 
Annual Convention. On behalf of Seiko Corporation 

of America and myself, thanks to each one of you for giving me 
this opportunity. 

Most of you have been very active in the watch service 
trade over the past 10 or 15 years. Needless to say, you are all 
witnesses to the watch industry changes. Speaking of the 
changes, A WI has changed to the number one position in the 
watch service training organizations of the world--both finan­
cially and in program availability to its members. 

Yesterday I visited the A WI's newly established Edu­
cation Training Center, which will not only benefit the mem­
bers but anyone in the watch service field. It will also be a 
benefit to the watch manufacturers as it will relieve some 
service for the manufacturers. Seiko has been, and will always 
continue to be, a support to the A WI organization--especially 
those instructors who conduct bench courses to your members 
using Seiko products as educational material. Today, I also 
bring 15 pieces of new hi-tech movements which will be 
donated to A WI for use in their new training program. 

A few years ago all of us often heard the question: 
"What will be the future of the watch industry relative to 
watchmakers?" At that time, I introduced to most of you the 
engineering plastics that would be applied to a watch's major 
components. As we look back today, it has become more of a 
reality as you have been seeing many hi-tech, multi-function 
movements that were made with engineering plastics among 
some of the watch manufacturers. What the watchmaker has to 
do in this revolution of hi-tech products produced by the 
manufacturers is not only to learn the skill of how to repair them, 
but it is equally important to be told how to earn money by 
adopting a new philosophy toward their work. In regard to this, 
often you also hear people make comments that they won't be 
able to do so, and this is the biggest obstacle to stopping a 
human's achievement of their goals because they themselves 
make the predetennination that they will not make it. Instead, if 
they had in their mind that everything should be tried first, 
chances are they will not fail. Therefore, all of us in this room 
who are the leaders in the watch service industry should know 
how to transfer our knowledge and techniques to the members, 
all of whom are willing to be in this service trade. 

To make this a little more clear in regard to the hi-tech 
products, basically you will see movements in two major 
categories in the future. One is adopting the hi-technology to 
produce an integral unit movement which you might call 
nondisassembliable. The other is a multi-function movement. 
In order to achieve the multi-function movement which still re­
mains the thickness and size almost equal to the regular move-
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ment, this engineering plastic material will continue to exist in 
the future. 

In addition, it has been proven in the past two or three 
years that the movement made of engineering plastic material 
served all of the timing purposes with the same quality as the 
regular metal movements. The differences to a watchmaker are 
that anyone wishing to handle this movement must update their 
skill and be more careful to get more direct infonnation from the 
manufacturer. 

In these two categories of movements, the first type-­
nondisassembliable--very often many of you would say is not 
repairable. It is unrealistic not to see that the watch industry is 
facing constant change, what is necessary for us to do now is to 
make change work. Instead of repairing individual components, 
it is important to point out that a nondisassembliable movement 
does not mean that it can't be serviced, what must be done is to 
rotate the complete movement, and in most cases it will be 
cheaper than you buying circuits or coils, plus labor. This has 
only one limitation: the manufacturer must also be willing to 
supply you the original movement, which may vary with the 
manufacturer. 

Presently in the Seiko organization, we have commit­
ted that if the movement caliber is in such a category, once it is 
over the warranty period, we would pennit the trade to buy the 
complete movement from us to permit the watchmaker to 
service these products. In this situation the movement sales will 
be handled directly by the COSERV Division. You will very 
soon see this trend for the future. 

The second category for watch movements: You must 
disassemble and repair all defective components. In this regard, 
to handle and clean the movement becomes more critical com­
pared to parts made of a different substance (metal). But again, 
we must emphasize this type of movement has no problem of 
service from a technical aspect point of view. 

Therefore, I suggest all of you should unify and ask 
different manufacturers to support the watchmaking trade just 
as Seiko has done by its commitment. 

Thanks to all of you for your continued support to 
Seiko Corporation of America. 

A CAREER WITH A FUTURE 

~,,Q 

~4'~'1to 
PLACEMENT 

FOR 
GRADUATES 

~f_\,.~ ... 
)~ 

FINANCIAL 

700 STATE • QUINCY, IL 62301 

217-222-0391 



VIBROGRAF U.S.A. 
EQUIPMENT FOR TODAY'S WATCHMAKERS AND JEWELERS 

TIMERS AND WATCH ANALYZERS 

Only Vlbrograf Offers Modular Watch 
Testing Technology ... Vibrografs modular units are all 
designed to work singularly and as a complete system to 
fulfill every requirement of the watchmaker of the '90's. 

Introducing the latest in Watch 
Testing Modular Technology ... 

Wtth the Vibrograf time testing team, you'll work faster, 
more efficiently, and with greater accuracy than ever 
before. You can start-up your system with one 
or a combination of units. Than add machines 
as your needs and budget permits. All units 
are compact in size and stackable too 
for ease of operation. 

Mechanical Watch & Clock 
Rate Recorder ..• Tlmoprlnt 4500 

Ti mo print Gives rate in digital and on linear graph 

4500 
readout. Built-in audiospeaker. Services 

key wound and pendulum clocks too. 

Amplimeter 4500 

Vibrograf features a 
full-line of equipment for 
today's watchmakers 
and jewelers including: 
* Watch Analyzers 
* Watch Cleaners 

Amplitude Tester for Fine 
Mechanical Watches ••• Ampllmeter 4500 
Modular amplitude tester can be connected and bolted to Timoprint 4500. 
Clear LCD digital display. Provides amplitude reading for all fine mechanical 
watches. Microprocessor controlled signal processing. Can be used with 
B-200 and other Vibrograf Watch Timers. 

Quartz Watch Rate Timer ... 
Timoquartz TM 4500 
Provides digital rate measurement and some diagnostic 
information on quartz watches including the latest designs. 

-

Tests all frequencies. 
Complete with three sensor microphones. 

Quartz Watch Analyzer ..• 
Multimeter TT 4500 
Electronic watches of all types can be measured 
quickly and accurately. Features two digital displays. 
Makes all standard troubleshooting tests. 
Can be used with Timoquartz TM 4500. 

Traditional Paper Tape 
Mechanical Watch Rate 
Recorder ... Vibrograf B-200A 
"Workhorse of the industry." Timing machine 
with paper tape recording system for all 
mechanical, electrical and tuning-fork 
watches. Measures instantaneous rate and 
error of beat, localization of internal 
movement faults. 

..... * Waterproof Checkers 
* Watch Winders 
* Ultrasonic Tanks 

Vibrograf products are available through your local 
Material Watch Supply Distributor. 

* Engraving Machines 
*Polishers 
* Service Aids 

Liberal Trade-Ins and Terms Available. 
Why settle for anything less than the best? 

Vibrograf U.S.A. Corp. 
504 Cherry Lane, Floral Park, NY 11001-1696 

Tel: (516) 437-8700 Fax: (516) 437-8708 



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

Two Swiss 
Pocket Watches 

Tiffany and Chronometre Strahl 

Q Enclosed are photos of two 
watches that I would appre­

ciate some information about. The 
Tiffany has no factory marking. It 
has a polished steel pallet bridge. 

The other watch has a name 
but no indication as to its origin. 

Also, I just have a comment 
regarding dial cleaning. I use am­
monia for most dials. For some stub­
born dials I use cyanide. This, of 
course, is dangerous stuff to use. It 
takes quite a lot of experience to 
know what to use on which dials 
without getting yourself into trouble! 

Lou Roza 
Halifax, Nova Scotia 

8 Horological Times/September 1991 

A I have examined the photos 
of your two watches. The sec­

ond watch, with the dial marked 
"Chronometre Strahl," is of a typical 
Swiss watch of the 1920 period. 
Accoroing to my records, 'Rolf Strcihl 
operated out of Bad Uberkinger in 
Germany. 

The watch which you claim 
to be marked "Tiffany" is much older, 
say about the 1890 period, is Swiss of 
the Geneva quality. Who made it? 
From the photos it could have been 
made l>y any of a few quality makers 
who produced items to suit their 
overseas customers. Tiffany at one 
time had agents in Geneva to con-

tract for just such items as yours. 
As to your comments regard­

ing the use of cyanide, the "no anti­
dote" poison actually strips a micro­
scopic layer of silver or metal, thus 
revealing a fresh surface. Too often, 
applications of this will thus elimi­
nate the plating of any object, dials 
included. 

Diluted sulphuric acid 
heated will do the same thing, and 
isn't as dangerous. Just keep the 
solution pure without any ferrous 
contamination (including tweezers). 

Q I own a clock that I need 
some history on. Since it is 

so unique I wonder if it is worth 
anything. I've been to appraisers in 
Arizona and New Mexico, but no one 
can tell me much about this clock. Is 
it from the 1700s or 1800s? No one 
can find a picture of this clock in any 
of their books or catalogs. 

The clock depicts a man 
standing on a green marble and brass 
base. The globe over his shoulders is 
thick glass which has a magnifying 
effect. The beautiful face has emer­
ald green circles with raised gold 
letters. There is a small circle at the 
bottom of the face with a second 
hand. When the clock is running, 
you may see all the movements in 
the back through the glass, and that's 
where it says "Made in France." There 
are green and white rhinestones in 
sequence all around the face of the 
clock. (Continued on next page) 



.llttrel World's Strongest 
SPRING BAR 

The BOREL 100% Stainless Steel Spring Bar is the world's strongest spring 
bar. It guarantees peace of mind three ways: 

e The body and tips are far stronger than others. Very important on the new 
thin styles. 

e The spring is heavy duty, exerting far more holding pressure. 1 OO% 
e 1t keeps its strength because it is immune to corrosion. STAINLESS 

The Borel Spring Bar System No. 267 features 40 dozen STEEL 
Borel Stainless Steel Spring Bars in four types: Double 
Shoulder, Double Flange, Thin and Special (for buckles 
in metal bands). They're put up in a professional cabinet 
with 24 jumbo size bottles. An intregrated chart gives 
full description of contents, p1us bottle position. 

You'll find a Spring Bar in this assortment for nearly 
every need. Greater quantity is supplied of most 
popular sizes: 5/a", 11/16", 3/4

11
• 

Spring Bar Asst. 267/40 

New Ultra· Thin Stainless Steel 
-------------~____!__ ~ l:;IQO 1.3mm 

--r 

ULTRA· THIN 
STAINLESS STEEL 

1/4 ~ 

5116 ~ 

3/8 ~ 

7/16 --=::::::>-

1/2 - -

SPRING BAR 
These spring bars are used in many 
new watches where band fits close to 
the case. This assortment contains 66 

bars, 6 each of 11 sizes, in a 
small partitioned plastic box. 

Replaces many of the Seiko 
type spring bars. Refills available. 

MK-800/66 s11.95 

DOUBLE SHOULDER 
114 ~ 

5116 ~ 

3/8 _, .. 

7/16 
112 .. , ... 

9/1 6 -~ 11111 

5/8 <i .. 
11/16 __, ~ 

3/4 

13/16 :::::::: ~ 

7/8 ::::::: ~ 

DOUBLE FLANGE 
518 <Se!!!!!!!!!::S-

11/16 -==-==-=-
014 -==-=-:st 

13/16 ct=~=-=., 

718 ise==~=-­

THIN 1.Slnm 
1/2 m::::\!!!~--

9/16 ca::e!!!!!!!!~:s> 

518 :s::e!!!!!!!!!!S::s> 

11116 m::::\!!!!!!!!!!!!!~S;:s> 

3/4 c:l!!!!!!!!!!!!!!!!!!!!!S;z> 

13116 ia::l!~~:S::a:> 

78 m::e~:!!!!!!!:~= 

SPECIAL BUCKLE No. 20 
518 "ll t 

9/16 ----
518 ... -

11/16 --=======>-

3/4 -c==:::;i---
13116 --c==::::::::::i·--

7/8 --c====--

Curving Gun, 
only .. . 
SBCG .... S19.95 

NOW ... YOU CAN ALWAYS HAVE THE 
RIGHT "CURVED" SPRING BAR, TOO! 
Just use the BOREL-TEC Spring Bar Curving Gun. 
Pick out the right straight Borel spring bar, place 
it in the curving gun and pull the trigger. You're 
in business. No need to stock curved spring bars. 

.llttrel 

BEFORE 

~ 

Order the BOREL-TEC Spring Bar Curving Gun 
and the Borel #267 Stainless Steel Spring Bar 
Assortment, as described above. A $7 4.95 value. 

And pay only s&9.95 

Jules Borel & Company, National Order Desk - 1 ·800·333-4646 
1110 Grand Ave., Kansas City, Mo. 64106 

Borel & Frei, National Order Desk - 1 ·800·654·9591 
712 South Olive, Los Angeles, CA 90014 

Otto Frei - Jules Borel, National Order Desk - 1·800·772-3456 
P.O. Box 796, Oakland, CA 94604 

.llttrel 



QUESTIONS & ANSWERS 
Continued from previous page 

I would appreciate any help 
you can give me on this clock. 

Ruth Lopez 
Douglas, AZ 

A I am familiar with crystal 
ball clocks, having two in my 

own collection. For the very major 
part of these types, the crystal and 
ball plus the statue work is French, 
but the movements are almost al­
ways Swiss. 

Your photo of the movement 

SPECIAL OFFER 
® C 1 IU L=uli\UfQ • -~ • 

For ROLEx 

INTRODUCING A NEW TOOL FROM 

GUENTHER & SONS 
A tool to screw in 0600 mm Tubes in ROLEX-TYPE WATCH 

cases. The front part of the tool is designed to fit into the tube 
to be easily pressed/screwed in. The back has a revolving head 

like a screwdriver. A MUST TOOL for any watchmaker who works 
with ROLEX cases. 

Now available for only $39.50. 
Clutch Wheel 

We also have in stock 2130, 2135 Clutch Wheels. 

Fax: (213) 892-8035 
Inquiries: (213) 892-8033 

800-462-1962 
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For·~ 

RO LEX 

is blurred since you didn't remove 
the back when you photographed it. 
However, I still can make out the 
general appearance of a late 19th 
century high-grade Swiss movement, 
probably not eight days. 

Statues of this type are sup­
posed to represent the Greek version 
of Atlas holding up the universe. 
The embellishments around the 
outside of the clock help to date it as 
close to the turn of this century at the 
earliest. 

The clock has value, as cer­
tain collectors are attracted to them 
as I am. While I am aware of values, 
this Institute shies away from ren­
dering appraisal services. 

Henry B. Fried 

~-:::::====================~~ 
GOT A QUESTION? 

Send it to: 
"Questions & Answers" 

Horological Times 
P.O. Box 11011 

Cincinnati, OH 45211 

Please be sure to enclose a 
stamped, self-addressed envelope 

in your letter for reply. 

EMCO MAIER AND THE WATCHMAKER 



is a major 
supplier for: 

Armitron· 

Bes!fit® 
CASIO 

PULSAR 

SEIKO 

VIGOR 

The NEW ZA900B 
Updated to Test the Latest 
Quartz Watch Movements! 

•Test coils, circuit boards, 
quartz crysrals and much 
more! 

•Determine movement 
cleanliness in seconds! 

•Reduce watch 
returns, 
&Increase 
profits! 

ZA900B .•• $995 Financing Available! 

Excellent for 
Quartz Retrofitting! 

Includes Pictorial ID of 
ESA. MIYOTA. PULSAR, & 
PUW -An ideal reference 
for unmarked movements! 

0-90 ..... $18.95 

The 

Ultimate 
Quartz Watch Analyzer 

• • 



r>enc.h Tips 
Joe Crooks 

More About Ultraviolet Adhesive 

T his is my first anonymous bench tip since I began 
this column! Anyway, thanks for the tip, whoever you 

are ... It's greatly appreciated. 

I am sending you a bottle of Norland Optical 
Adhesive ultraviolet glue which we have been using for 
the past 10 years. I understand there are many other types 
of glue available; however, this particular glue has passed 
our manufacturers' various tests in several different envi­
ronments and repair situations, and that is why we only 
use this type of glue. 

It is known that the watch service center that sent me 
this tip has been using this brand of ultraviolet adhesive for a 
good number of years. Although there are many other brand 
names of ultraviolet cement, Norland Optical Adhesive passed 
this service center's various tests in different environments and 
repair situations, and this adhesive is the only type of ultraviolet 
cement that they now use. 

I don't have the foggiest idea where you can buy this 
stuff in your town. The address of the distributor is: Norland 
Products, Inc., New Brunswick, NJ 08902. Write them for your 
nearest retail outlet. 

All fast-drying super glues have about the same ingre­
dients (cyanoecrylate ester), so I thought all ultraviolet adhe­
sives had the same parts of acrylic acid and methacrylic ester. 

Crystal Clear states that it bonds glass to metal. Norland 
Optical Adhesive states it bonds to glass, metal, and many 
plastics. Crystal Clear comes in a .07 fl. oz. container, and the 
tip is designed to take a hypo needle on the end for easy 
application to a watch bezel. Norland Adhesive comes in a 1 oz. 
container, and the tip is not small enough for a hypo needle, but 
the container has 93% more adhesive than the Crystal Clear. 

Zantech sells a UV cement in a .07 oz. tube that 
includes a hypo needle for easy application. Germanow-Simon 
now has a UV cement in a tube with a needle on the end, and they 
claim the tube contains twice as much as other UV glues, and 
also the adhesive will not yellow with age. You can buy this at 
your favorite watch supply house. 

I strongly suggest that you use UV cement. Be sure to 
get anUV ultraviolet lamp to cure the cement. It will not cure 
unless exposed to sunlight or an ultraviolet fluorescent lamp. 
The tube# is G EF15T8-BL, 15-watt black light (black light is the 
same as ultraviolet). 

Lowes hasafluorescentsingleunitbasefor $8.99; tubes 
cost extra. The bulbs will also fit your Dazor adjustable watch 
lamp. Always take precautions not to allow your eyes to be 
exposed to these rays. 

SEND YOUR TIPS TO: 
Jingle Joe 

c/ o Horological Times 
P.O. Box 11011, Cincinnati, OH 45211 

ROUND TEMPERED MINERAL WATCH CRYSTALS 
NOW AVAILABLE: 

FINISHED - READY TO USE TB CRYSTALS 
Now available in these thicknesses: 

Sizes 15.0mm - 17.9mm in .08mm thickness 
Sizes 18.0mm - 26.9mm in .09mm thickness 
Sizes 27.0mm - 36.0mm in 1.00mm thickness 

UNFINISHED - BLANKS FOR USE WITH THE 
KRONOGLASS 

40mm in .07mm - .08mm - .09mm -1.10mm 
1.2mm - 1.3mm - 1.5mm - 1.Smm 

25mm in .07mm - .09mm thicknesses. 

ORDER THESE CRYSTALS FROM YOUR WATCH MATERIAL WHOLESALER. 

AMERICAN PER FIT CRYSTAL CORP. 653 Eleventh Ave. New York, NY 10036 
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~M LINK BAND CENTER CATCHES 
~ (Seiko Type Solid Link Clasp) __ ___ 

Center catch for link band to fit Seiko, Pulsar, Citizen, Bulova, Armitron, and other fine watches. 
Assortments come in clear compartment box. 

Color: Yellow/White (very fine quality). In stock for immediate delivery. 
PLEASE NOTE: Each assortment contains one each of Yellow & White. 

I CALL TODAY TOLL-FREE 1-800-441-1042 I 
($15.00 minimum order) 

STRAIGHT OPEN ON CENTER 

Stock# Size (mm) Price & Assortment 

SCA18 1.80 $1.50 each 
SCA20 2.00 
SCA25 2.50 
'SCA30 3.00 Ass't #SSCA 16 

SCA38 3.80 total 16 pcs. 

SCA40 4.00 $22.50 
SCA45 4.50 
SCA50 5.00 
SCA60 6.00 
SCA65 6.50 $1.75 each 
SCA70 7.00 
SCA75 7.50 Ass't#MSCA16 

SCA80 8.00 total 16 pcs. 

SCA85 8.50 $26.95 
SCA90 9.00 
SCA95 9.50 
SCA100 10.00 

$2.00 each SCA110 11.00 
SCA118 11 .80 Ass't#LSCA12 
SCA133 13.30 total 12 pcs. 
SCA150 15.00 $22.50 SCA160 16.00 

DOUBLE HOLE ON CENTER 

Stock# Size (mm) Price & Assortment 

DCA20 2.00 $2.25 each DCA25 2.50 
DCA28 2.80 

Ass't#SDCA14 DCA30 3.00 
DCA35 3.50 total 14 pcs. 

DCA40 4.00 $29.95 
DCA45 4.50 
DCA75 7.50 $2.50 each 
DCA80 8.00 
DCA85 8.50 Ass't #MDCA10 
DCA90 9.00 total 1 O pcs. 
nr.A95 9.50 $23.75 
DCA100 10.00 
DCA105 10.50 $2.75 each 
DCA110 11.00 
DCA115 11.50 Ass't #LDCA16 
DCA120 12.00 total 16 pcs. 
DCA130 13.00 $41.95 DCA140 14.00 
DCA150 15.00 

*We are constantly adding in new sizes as they become 
available to us. If you do not see a size you need, please 
call and ask us. 

Assortment of Complete Sizes: Contains one each of Ass1#SSCA16, #MSCA 16, 
#LSCA 12, #SDCA 14, #MDCA 10, #LDCA 16 --total 84 pcs. --ONLY $159.25 

FE6320 
6-3/4 x 8 
$6.75 

FE6820 
5-1 /2 x 6-3/4 

$7.95 

2025/35 
6-3/4 x 8 
$6.95 

Y481/2 
6-3/4 x 8 
$6.75 

V237/8 
5-1/2 x 6-3/4 

$7.95 

578.004 
5-1/2 x 6-3/4 

$8.85 

5-T is the number one 
source for quartz 
movements. We carry 
over 270 models in stock, 
including ESA, RONDA, 
MIYOTA, CITIZEN, SEIKO, 
PULSAR, MORIOKA, 
SHIOJIRI, PUW, FE, 
REMEX, ISA, EBOSA, etc. 

@™ SONG1S TRADING & SUPPLY CO. 
TOLL-FREE 1-800-441-1042 

24 HOURS ORDER BY FAX 1-213-622-3018 
INQUIRIES 1-213-622-3966 (6 LINES) 

404 WEST 7th ST., SUITE 203, LOS ANGELES, CALIFORNIA 90014 

TEXAS BRANCH 
TEXAS ONLY 
($15.00 minimum order) 

1-800-927. 7664 
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CLOCKMAKING BITS 

A6()at ... 

By J.M. Huckabee 
CMC, FBHI 

WIRE SPRINGS IN AMERICAN CLOCKS 
and 

HAMMER ARBOR PIVOTS 
IN OLD AMERICAN CLOCKS 

a. Where can material be obtained to replace 
wire hammer springs? How is the spring strength de­
termined and the shape formed? 

A. I do not recall this subject in any of the literature 
I have read, yet these springs frequently need attention. I 'II 
give you my methods of making the springs. 

Spring wire is available from some parts suppliers 
in both brass and steel in a variety of sizes. The problem 
here is choice of size and material. I prefer the brass 
because it is easier to cut, form, and adjust. Brass spring 
wire is larger in size for a given beam-strength. Another 
source of steel wire is a hobby store. They usually have a 
variety of sizes in straight pieces about three feet long. 

I use brass wire from the local hardware store. A 
small coil, or spool, of wire of approximate size is suitable. 
When purchased, the wire is very soft and must be hard­
ened to give it the necessary character. 

Brass cannot be hardened by the heat-and-cool 
process used on steel. It must be work-hardened. This 
work-hardening is very simple and only takes a minute or 
so. 

Select a wire size similar to the original piece, hold 
with pliers in each hand, and stretch it about 10%. Now test 
its spring character. As the wire stretches, it becomes 
harder and ultimately to the breaking point. You can even 
feel the resistance to stretch increase as it hardens. 

I form an end-hook, wind the wire around a ham­
mer arbor, and cut away any excess length. 

You may use the wire-stretch technique for other 
purposes. I pull a wire until it breaks, and use this for a 
replacement crutch-wire on old American clocks. The wire 
will betapered in diameter, smaller atthe break-point. If you 
prefer a soft end for the loop, hold it in a flame for a moment. 

Brass is a remarkable material that has endured 
hundreds of years in our trade. 

a. Thehammer arbor holes in most oldAmeri· 
can clocks are not a close fit to the respective pivot. Do 
you recommend a bushing to correct the problem? 
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A. For the most part, time has obscured the 
engineering thought process and manufacturing techniques 
used in building these old clocks. It is my opinion that these 
pivot holes were never the close fit exhibited by the gear 
train of the same movement. That opinion tells me to leave 
these pivot holes loose. However, if there is a functional 
defect, a correction is in order. 

It appears that the holes were pierced with no 
subsequent finishing. Look at the plate edges. These were 
die-cut. A close inspection shows that one side has the 
edge slightly rolled, cut about half through its thickness, 
and then the remaining half-thickness distance is broken. 
That is the character of a die-cut piece of metal. Look 
around all of the plate edges for this die-cut-and-break 
evidence. A pierced hole will have a similar inner surface. 
The pierced hole has the same character as the die-cut 
edges of the plates, meaning the pivot would need larger 
clearance to function properly. 

Drilled holes have a better internal finish, reamed 
holes even better, and the burnished hole probably best of 
all (each process adding cost). 

Modern-day manufacturing uses many methods 
of forming pivot holes. Pierced holes may be subsequently 
ball-sized or bullet-sized. This process drives a very hard 
ball or bullet-shaped device through a pierced hole to 
stretch and burnish it to a precision diameter and finish. 
Holes often are bullet-struck on each end to debur and form 
a chamfered entrance. These techniques were in common 
practice during my tenure in electric typewriter manufactur­
ing and may well be used in clockmaking. 

It's remarkable that the old American clocks have 
endured the years that have passed--a notable movement 
to the industrial excellence of years gone by. Take special 
care with them! O 

If you have a subject that you would like J.M. Huckabee to 
address in a future article, send It to: •Ask Huck,• c/o 
Horological Times, 3700 Harrison Avenue, Cincinnati, OH 
45211. 



THE UNBELIEVABLE WATCH MOVEMENT SALE 
MORETHAN500DIFFERENTMOVEMENT NOW FOR A LIMITED TIME ONL y EDON'TDABBLE-WEDEALIN 

MODELS IN STOCK. LARGEST INVENTORY WATCH MOVEMENTS. CAll FOR 
& STOCK AVAILABILITY VOLUME PURCHASES. 



PENDULUMS 
PART3 

EXPERIMENTING WITH PENDULUMS 

By Herny B. Fried, 
CMW, CMC, FAWI, FBHI, *FNAWCC 

N ineteen-year-old Galileo watched the church 
chandeliers swinging in open window breezes. 

He timed their arcs with his pulse and discovered 
that those which swayed in wide arcs and those 
which swayed only slightly all kept the same rhythm. 

We can do a little scientific experimenting on 
our own and learn much about the other basic 
pendulum principles which were established so long 
ago by Galileo himself. 

EXPERIMENTING WITH GRAVITY 
When we drop a ball, it falls due to gravity. If we 
attach a string to the same ball and, holding the 
string in one hand and the ball at arm's length, allow 
the ball to fall, the direction of its drop is not only 
downward but a nearly circular arc. As the ball 
arrives at its lowest point, directly below the point of 
suspension, it is traveling its fastest. Momentum 
continues the swing upward. The time it took the ball 
to reach this lowest point from where it was released 
is governed by the laws of falling objects. And so it is 
with pendulums. 

Knot the end of a long string and force the 
string through a punctured rubber ball with tweez­
ers. The knot will support the ball when it hangs. 
Now measure 39 inches from the center of the ball up 
the string and tie a knot for reference barely above 
this point. Hang this from some support so that the 
ball is reasonably clear of obstruction--an open 
doorway is a good place, such as in Figure 7. Now 
hold the ball rather wide of its support and let it go. 
Count the swings against a watch or sweep second 
hand of a clock; one swing is from the extremity of its 
arc to the opposite side. All calculations being cor­
rect, one should find that the ball will make approxi­
mately 30 swings in a half minute, or one every 
second. For a second experiment, let us use a heavy 
piece of lead or steel supported by the same type of 
string. Measure the same distance from the center of 
the weight along the string as we did with the ball, 
and suspend it in a similar fashion. Once again, give 
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Figure 7. A good way to start experiments with simple pendulums is to hang 
a ball with string in a doorway. To begin, measure 39 inches from the point 
of suspension to the center of the weight. 

the weight a healthy swing in as wide an arc and start 
counting. If the distances of both strings were meas­
ured correctly, the number of swings per minute 
should be the same. 

We have proved that the weight of the bob of 
a simple pendulum has no bearing on the frequency 
of oscillations of this pendulum. Many of us remem­
ber an experiment from high school physics showing 
that a feather and a steel ball fall at the same speed 
in a vacuum. Out in the open, air resistance would 
affect a lighter pendulum bob or one whose shape 
would act as a block to the passing air currents. 

Next we can compare what difference there is 
between a heavy pendlum swinging in short arcs and 
one swinging in wide arcs. Since we already know 
how many wide swings our metal weight took in 
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Figure 8. This chart shows the great length of pendulums which must swing 
very slowly. For example, the 2-second pendulum atthe extreme left needs 
to be about 13-112 feet long, while the 1-second pendulum shown here 
needs to be one quarter as long. 

a 1 /2 minute, repeat the experiment but let it swing 
in a very short arc for the 30-second period. We 
should find that the number of swings for the same 
period is the same, proof that the widths of the arc 
have no great bearing on timekeeping. 

CALCULATING THE LENGTH 
Now that we know a simple pendulum will beat exact 
seconds if its active length is 39+ inches, we must 
qualify this rule because the exact length varies 
according to the distance to the earth's center. For 
example, a simple pendulum beating true seconds at 
the equator will be an even 39 inches long. One at the 
North or South Poles would need to be about a 1I5 
of an inch longer, or 39.206 inches. At New York, a 
seconds pendulum needs to be 39.10 inches long. In 
London, a more northerly latitude, we must adjust 
the pendulum's effective length to 39.14 inches. 
Almost all tables of pendulum lengths are calculated 
with London as the base. 

The clockmaker who must replace a missing 
pendulum can derive practical answers with basic 
mathematics. Suppose we again take our metal pen­
dulum and shorten the string so it is now only half 
the original distance from its point of suspension to 
the center of the bob, or about 20 inches long. Timing 
the swings of this shorter pendulum for 30 seconds 

. ' ' 
~tDe~f!:V?J 

Wholesale Jeweler & Watchmaker Supplies 
456 West Columbus Drive 

Tampa, Florida 33602 

CLASPS 

$%!S each 

Available in 5, 6, 7, 8, 
10, and lSmm, 

Yellow or White 

LINK BAND CLASPS 

New center catches fold over styles that fit 
Seiko, Citizen, Armitron, Bulova, Casio, and 
other ladies watches. Yellow plated only. 
Available in 3,4,5, and 6mm. 

si.2seach 

$ 00 i2. per dozen/assorted 

GASKETS 
Swiss watch case back gaskets. Assort­
ments contain 120 gaskets (2 each of 60 
sizes). Refills available 2 per package. 
Your choice ultra-thin 0-ring or flat . 

0 

0-ring Style 
#830.400 

$;J7.9s 

Flat Style~ 
#830.500 

$%f.9S 

Call or FAXfor Free Tool, Findings, and Watch Catalogs! 

Phone Orders Aft'\ 
(800) 476-2715* \VJ 

Toll Free 24 Hour FAX Orders .~ 
(800) 476-8016* ~ 

Tampa (813)229-2715 Local Fax (813)221-8016 
*All States Toll Free including Alaska, Hawaii, Puerto Rico, 

991 and the Virgin Islands 
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Figure 9. This chart can be cut out, backed with cardboard, and hung up for 
ready reference. It shows most of the popular lengths of pendulums in use. 
It also shows that as the time intervals between oscillations get shorter, the 

will show that it swings about 40+ times in a 1 /2 
minute, or takes about 3/ 4 of a second for each 
swing. This indicates that a shorter pendulum swings 
much faster than a longer pendulum. However, we 
cannot make any conclusions about the relationship 
of a pendulum's comparative length to its period of 
oscillation on one trial alone. 

Therefore, let us extend our experiment and 
make the pendulum 1 I 4 the length of the original 
seconds pendulum. Remembering to measure from 
the center of the weight to the point of suspension, 
we calculate 9-3/ 4 inches. We discover that this 
pendulum will oscillate 60 times in a 1 /2 minute, or 
120 times per minute. Thus, by making it 1/4 as 
long, we have a pendulum which swings twice as 
fast. When it was 1 I 2 as long, it beat 1 I 3 faster. The 
mathematical rule we need now can be found by 
simply reversing the logical sequence illustrated 
above. 

Let us review our findings, taking a seconds 
pendulum as a standard time measurement, and the 
closest length to 39.10 which can be easilydivided 
or multiplied (40 inches) as a standard length. We 
discovered that 1I4 the length of a seconds pendu­
lum would produce an oscillation every 1 /2 second. 
Let us turn this around and say that 1 I 2 second os-

18 Horological Times/September 1991 

140 
~ 
7 

I 
I 
I 

1 

I 

I 

I 

! 
150 160 170 180 190 200 210 1220 230\240 
_g_ ~ 6 I 6 ~ ..2.. i 6 • I 

3 23 ' 4 3 8 117 19 10 7 II 
~ ~·· 
I , I -
I . l ... --• •• I - ~,. 

• 
I . 
' 

' I 
I 
; 

' 
I 

I I 
I 
I ' I 
I I 

I 
I ! 

' ! 

I 
I 
I 
I 
I 

I 
I 

I 

actual lengths of the pendulums vary only slightly. This should indicate that 
clocks with very short pendulums are difficult to regulate; their lengths are 
so critical that minute variations result in great errors in timekeeping. 

cillations are produced by 1I4 the length of a sec­
onds pendulum. Thus, if we take the amount of time 
we want our pendulum to beat, multiply this by itself, 
and then multiply the product by our standard qf 40 
inches, we get the length of our desired pendulum in 
inches. For example, suppose we need a pendulum 
which will beat 3 I 4 seconds: 

3/4 x 3/4 = 9/16 x 40 = 22-l/2inches 
The length of a 3/4 second pendulum is 22-1/2 
inches. 

In order to find the length of a 3 / 8 second 
pendulum: 

3/8 x 3/8 = 9/64 x 40 = 5-5/8 inches 
We find thata 1/3 second pendulum must be 

1/9 as long as a seconds pendulum, and a 1/4 
second pendulum must be 1I16 as long as a 40-inch 
pendulum. 

Suppose we want a pendulum which takes 
two seconds to swing from extreme right to extreme 
left: 

2 x 2 = 4 x 40 = 160 inches or 13-1/3 feet 
Some tower clock pendulums are that long; the most 
notable of course being the Houses of Parliament 
clock in London. 

This rule is good enough for the watch and 
clockmaker who must supply a missing pendulum. -



Regulating nuts on the bottom of most pendulums 
are sufficiently long to allow finer regulation in both 
directions to fairly accurate tiine. 

ANOTHER METHOD 
Suppose we know the number of vibrations per 
minute and do not care to discover the fractional 
oscillations of the pendulum such as 1I4 second or 
7 I 8 second. One of the oldest and siinplest methods 
of determining pendulum lengths from the number 
of oscillations per minute is to use our original 
standard, the seconds pendulum. It beats 60 tiines 
every minute; multiply this by itself and get 3600; 
multiply this by the length of the standard pendu­
lum, 39 inches, and we obtain the figure 140,760. 
Use this six-digit number as a standard in all such 
calculations. 

Now, taking the number of swings per minute 
our pendulum requires, multiply this by itself. For 
example, 170 swings per minute: 

170 x 170 = 28,900. 
Divide 28,900 into our standard 140,760 and get 
4.8, or 5 inches for practical purposes. 

Perhaps we need a pendulum swinging 85 
times a minute: 

85 x 85 = 7225 
140,760 -7- 7225 = 19-1/2 inches 

Thus, we are able to determine pendulum lengths 
without dealing with fractional second beats. O 

OK, 
WE ADMIT IT: 

YOU'D 
PROBABLY RATHER 

BETHINKING 
ABOUT SOME WILD 

TROPICAL PARADISE 
THAN ABOUT 

WHERE YOU'RE 
GOING TO PLACE 

YOUR NEXT 
WATCH MATERIAL 
OR TOOL ORDER. 

BUT, WHEN YOU DO GET AROUND TO IT ... 
WE HOPE YOU'LL THINK ABOUT 

GMNG US A TRY! 

DAVIS SUPPLY 
333 W. CHURCH A VE., S.W. 

P.O. BOX 1140 
ROANOKE, VA 24006 

(703) 345-8040 

ORDER: (800) 533..Q293 1N VA (800) 533-1523 
FAX: (703) 344-5153 

FOUNTAIN PENS WANTED 
I WISH TO PURCHASE PENS BY PARKER & WATERMAN WITH FILIGREE METAL OVERLAY & 
MOTHER OF PEARL INLAY MADE BETWEEN 1900-1930 ALONG WITH OTHER HIGH-GRADE UN­
USUAL OLDER PENS. PENS MUST BE IN EXCELLENT CONDITION FREE OF CRACKS & DENTS 
FOR THESE PRICES. DAMAGED PENS ALSO WANTED ALONG WITH PARTIAL PENS AT LOWER 
PRICES. 

PAYING $7,000 +UP FOR PARKER OR L.E. WATERMAN SNAKE PEN 

Charles Cleves CLEVES & LONNEMANN JEWELERS 
319 FAIRFIELD AVE., BELLEVUE, KY 41073 

STORE: (606) 261-3636 
HOME: (606) 491-0354 
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REJEWELING 
A NEW HAVEN CLOCK 

By Robert D. Porter, CMW 

A neat little New Haven mantle clock, shown in 
Figure 1, was brought in for repair with the 

complaint that it wouldn't run; and, that it was 
needed as soon as possible for a graduation gift. The 
movement was taken out of the case, and the dial 
side is pictured in Figure 2. An examination revealed 
the tilted balance wheel (Figure 3) which suggested a 
broken balance staff and/or jewel. Before the hair­
spring was unpinned, an old watch hand was bent 90 
degrees to a length that corresponded to the amount 
the free end of the hairspring extended beyond the 
pinning point. This "gage" would save regulating 
time when the hairspring was repinned during as­
sembly by assuring the correct beat setting and 
vibrations per hour, assuming it was now pinned 
correctly. The threaded bearing pieces and balance 
wheel were then removed from the clock. 

Figure 1 
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Figure 4 pictures the balance wheel, hair­
spring pin, "gage," and the two threaded bearing 
pieces which had balance hole and cap jewel set­
tings burnished into a blind hole in each threaded 
piece. One of the balance hole jewels was broken and 
would have to be replaced. One of the balance pivots 
was cut slightly from running in the broken jewel 
and would be repaired by burnishing and polishing 
to a slightly smaller diameter. 

Figure 2 

Figure 3 



Figures 5 and 6 illustrate the boring out of 
the old settings in the lathe using a Dremel® cone­
shaped burr as a boring bar, mounted in a block on 
the lathe cross-slide. 

Figure 4 

Figure 5 

Figure 6 
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The next step was to rework and polish the 
balance staff pivots in a balance wheel chuck as 
shown in Figures 7 and 8. A friction fit balance jewel 
with a hole 0.01 mm larger than the reworked pivot 
was selected and a replacement setting started. 
Figure 9 pictures the testing of the threaded piece 

Figure 7 

Figure 8 

Figure 9 
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onto a turned part of the brass rod being used as a 
plug gage to determine the internal diameter of the 
bore. The new setting was then turned 0.0 I mm 
larger than the bore to assure a safe press fit. 

A drill that is slightly smaller than the friction 
jeweling tool reamer is being used in Figure I 0 

Figure 10 

Figure 11 

Figure 12 



Figure 13 

Figure 14 

(Please turn to page 25) 
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SCHOLASTICALLY 
SPEAI<ING Frieda V. Marshall 

HOROLOGY CAREERS 
OF THE FUTURE 

Recently a jeweler in our city closed the doors of 
his store. At the age of 70 and with 51 years of 

devotion to his customers in selling quality jewelry 
items and in giving service, he felt he deserved some 
time of leisure. Where was the younger person who 
could have continued his business and reaped the bene­
fits of the customer loyalty he had nurtured through the 
years? 

In this same city there is a college that includes 
a department of horological studies: watch repairing, 
clock repairing, hand engraving, and jewelry skills. 
Obviously, the day of the jeweler's apprentice is past. 
Today a complete training program can be completed 
under watchful eyes of competent instructors who give 
encouragement and guidance to the students. It has 
ever been evident that there are more positions avail­
able than there are students trained in these refine­
ments. 

At the Gem City School of Horology in Quincy, 
Illinois, there is a constant and recurrent ambition 
expressed by the students. "I want to learn everything 
I can about the jewelers' trade, work for someone else for 
a while, and eventually own my own business." Stu­
dents are cautioned against limiting themselves to 
training in engraving only or jewelry only or even only 
watchmaking. The complete range of skills will produce 
a more desirable employee and one more confident to 
become a business proprietor. Students also have the 
opportunity to learn parallel skills of accounting, busi­
ness management, and communications to earn an 
Associate Degree in Jewelry Store Management or 
Complete Horologist, and thereby enhance their stat­
ure as competitive business persons. 

What motivates an individual to seek special­
ized training of this kind? Often the hometownjeweler, 
recognizing artistic aptitude and ability, will sponsor a 
part-time employee through the development of higher 
levels of technical expertise. So they come from Indiana 
or Michigan or Utah, or even Japan, complete the pro­
gram, and return to the former location.Jewelers enroll 
their sons and daughters in the school where the devel­
opment of skills is closely monitored and channeled 
step-by-step to the goal of being able to give service to 
the customer accurately, surely, and promptly. Some 
are encouraged by high school art instructors to 
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develop this avenue for creativity. Artistry is a desired 
attribute, but not a requirement. 

There was a prevailing idea a few years ago that 
all people would be satisfied with "throwaway" watches. 
That is, throw it away, don't repair; just buy a new one. 
One might have thought that all jewelry items would be 
mass produced, and everyone would be satisfied with 
machine engraving. But the public has high standards. 
The better quality watch is worth repairing, or it may 
have belonged to a beloved grandfather. If it is too 
valuable to be worn, it may be kept as a showpiece in the 
home. People are sentimentally attached to watches 
and clocks. The repair of jewelry pieces and watches 
knows no recession. 

The hand-engraved trophy or silver tray gives a 
richness not to be matched by mechanical performance. 
Those who perfect the engraving skills recognize that 
these applications apply to jewelry repairing and the 
creating of unique, personal items. The apprentice may 
have the benefit of learning (when there is time) some 
techniques known by one particular craftsman. In a 
formal setting of study the student learns from the 
instructors' years of experience and a carefully cali­
brated curriculum tuned to answer the questions of the 
beginners and to cover the basics needed. Later, individ­
ual techniques can be developed. 

Gem City College School of Horology has a 105-
year history, having been founded in 1886 as the Par­
son's Horological Institute of Laporte, Indiana. In 1892 
the school was moved to Peoria, Illinois, where this was 
the initial program that later developed into Bradley 
University. Such training seems to have cycles of inter­
est. During a "down" time, the shool in Peoria was 
purchased by Gem City College and moved to Quincy, 
Illinois, as a department of the college that also has a 
120-year history as a business school with auxiliary 
programs in fashion merchandising, medical assistant 
training, beauty culture, and computer programming. 
At the new location, enrollment grew to a top of215 with 
a 15-member staff. New, spacious facilities were pro­
vided that are completely handicapped accessible. 

In a reasonably short time, a beginning student 
can acquire the knowledge and develop the skills lead­
ing to a lifetime career of pleasant, respected, and 
lucrative work. One who has a range of jewelry skills 



and a selection of appropriate tools can make a choice of 
locations throughout the country and have excellent 
opportunities for employment. 

Quincy is a medium-sized, friendly city with a 
wide array of industry, services, mediral facilities, parks, 
museums, and sports events. Students of the college 
find convenient and pleasant housing, and there are 
opportunities for part-time employment. For one who 
willreachouttothecommunity, thereisa welcome from 
the theatre group, rock club, church groups, sports 
teams; and there are civic festivals that can give the 
students leisure-time participation. 

Established jewelers may not realize that they 
stand as admired "role models" for young people search­
ing for career opportunities. A word or two of encourage­
ment may set someone on this path who will then be 
forever grateful for this good advice. And the continuity 
of a well-respected jeweler's business may be protected 
and assured. 

REJEWELLING A NEW HAVEN CLOCK 
(Continued from page 23) 

D 

to drill the setting. A reamer has just been used 
(Figure 11) to carefully hand ream the hole to a size 
that is 0.01 mm smaller than the outside diameter of 
the jewel. The setting was then parted from the stock 
to a length 0.02 mm longer than the combined thick­
ness of the cap and hole jewels. 

Figure 15 

The threaded piece, brass setting ring, and 
the stacked hole and cap friction jewels are illus­
trated in Figure 12. 

Figure 16 

A jewel has just been pressed into the setting 
in Figure 13 with a Seitz jeweling tool. The jewels 
were pressed into the setting from opposite sides of 
the setting to assure a proper fit. Ordinarily, a 
balance hole jewel is pressed into a hole chamfered 
edge first with a pusher that is slightly smaller than 
the full diameter of the jewel. This would have 
required pushing the jewel completely through the 
setting and stretching the metal to the point that the 
cap jewel would not be secure. 

It would have been better from a restoration 
standpoint to have used two separate settings as 
originally configured, but they were not on hand and 
time was of the essence. The thickness of the setting 
is such that a slight separation (0.02 mm) exists 
between the cap and hole jewels for proper lubricant 
retention. The setting containing the hole and cap 
jewels has just been pressed into the threaded piece 
in Figure 14. Figure 15 shows the arrangement. 

The clock was then cleaned, reassembled, 
and lubricated. Figure 16 shows the movement back 
in its case and the New Haven's balance wheel busily 
ticking away. D 
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Technically 

WATCHES© 1991 

Archie B. Perkins, CMW, FNAWCC, CMBHI 
(All rights reserved by the author) 

Antique Watch Restoration©1991 

Part LXIX 
Polishing Balance Wheel Pivots 

A nother method that can be used for finishing 
balance staff pivots is by using a pivot polisher. 

This method has been used widely in the past by the 
finishers in the American watch factories. This is a quick 
and accurate method for finishers and adjusters to use 
when shaping the ends of balance staff pivots for adjust­
ing the dial position rates of watches. This method is also 
used by the finisher and adjuster for straightening pivots 
and removing any burrs from the comer of balance staff 
pivots. A very important feature of the pivot polisher is 
thatthe balance staff being worked on turns between dead 
centers. 

THE DORRINGTON PIVOT POLISHER 
Figure 1 shows the Dorrington pivot polisher. The body of 

B 
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L 
I 

the tool is shown at A. Its base is shown at B. This base has 
two holes for screws so it can be fastened to the front edge 
of the watchmakers bench. The body of the pivot polisher 
has two legs which fit into holes through the edge of the 
base. This is so the pivot polisher can be quickly placed 
into or removed from the base when being used. View C 
shows the spindle of the tool. This spindle is double 
ended. Both ends of the spindle are jeweled. Each jewel 
has a different hole size to accommodate the pivots on all 
sizes of balance wheels. The jeweled spindle helps to 
protect the cone of the pivot of the balance staff being 
worked on as well as to increase the life of the spindle. The 
end of the spindle not being used has a removable protec­
tive cap shown at D. The spindle is held in position by 
screw E. The end of the spindle carries a pulley shown at 
F. This pulley is mounted on its bearing G which has a set 
screw to allow the pulley and its bearing to be adjusted to 
different positions on the spindle. View H shows the fork 
used to straddle the balance arm to motivate the balance 
wheel as the pulley is turned back and forth during the 
tool's use. View I shows one of the tool's pivot discs. The 
tool has three different size discs--large, small, and extra 
small. These discs are held onto their post J by two screws. 
The collar that is shown at K is for adjusting the height of 
the disc for lining up the hole in the disc with the hole in 
the spindle. Once the collar is set at the proper height, then 
when the post is removed and replaced, the height will 
automatically be correct. View L shows the thumb screw 
used to hold the post tightly into position in the base of the 
tool. The pulley on the Dorrington pivot polisher is turned 
back and forth with a bow. The cord on the bow is placed 
on the pulley as shown in Figure 1. The direction of the 
cord should reverse at the back side of the pulley. The cord 
must be loose enough to allow it to be looped around the 
pulley for one tum. 

USING THE DORRINGTON PIVOT POLISHER 
Figure 2 shows a dose-up view of a balance wheel set up 



in the Dorrington pivot polisher for finishing the lower 
pivot. To place the balance into the pivot polisher, one 
should first place the pivot to be polished through the hole 
in the disc and then place the other pivot into the hole in 
the spindle of the tool. Adjust the spindle so the balance 
wheel is just free between the two centers, then lock the 
spindle into position with its set screw. Loosen the pulley 
bearing screw and adjust the pulley on the spindle so the 
fork is astride the balance ann, then lock the pulley to the 
spindle by tightening the pulley bearing set screw. Note: 
Before the balance wheel is placed in the pivot polisher, 
the cord of the bow should already be in place on the 
pulley. The balance wheel should be parallel to the pivot 
disc to be correctly aligned in the tool. 

When finishing a pivot with the pivot polisher, as 
the bow is pulled toward the operator, the burnisher is 
pushed, and vice versa. The motion of the surface of the 
burnisher should oppose the motion of the surface of the 
pivot. Since the burnisher is used underneath the pivot, 
the cord of the bow is wrapped on the pulley from the back 
of the pulley and changes directions at the back of the 
pulley. Thisisoppositeto the way the bow cord is wrapped 
on the pulley when one is using a Jacot lathe or a pair of 
turns. 

The edge of the burnisher that rests against the 
pivot disc should be slightly undermt and the corner of 
the burnisher should be slightly rounded. The rounded 
comer helps to prevent a sharp line from being formed on 
the pivot in case the corner of the burnisher is tilted 
sharply into the surface of the pivot. A sharp cornered 
burnisher couJd dig into the surface of the pivot if it is 
accidentally tilted into the pivot when the pivot is being 
burnished. The surface of the burnisher should be kept 
dean and lightly oiled. The holes for the pivots should also 
be lightly oiled. 

The burnisher is held as shown in Figure 2 for 
burnishing the pivot diameter, then it is brought over the 
comer of the pivot to remove any burrs. Next, the bur­
nisher is used on the end of the pivot for finishing the end. 
Note: When using the pivot polisher for straightening 
pivots, the wheel should be turned very slowly to detect a 
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Figure 3 

bent or damaged pivot. The pivot straightening tweezer 
should be made of brass or nickel silver or soft steel to 
avoid damaging the pivot. 

When shaping the end of the pivot, if much mate­
rial needs to be removed, this can be done with a fine 
jasper stone before the steel burnisher is used for finishing 
the surface of the pivot. Note: Grinding and polishing 
compounds should never be used on pivots that are 
finished with the pivot polisher. Grinding com pounds get 
into the hole of the pivot disc and cause the pivot to 
become damaged. 

THE LEVIN PIVOT POLISHER 
Figure 3 shows a Levin pivot polisher which mounts on 
the lathe bed and is driven by a belt from a pulley mounted 
in a chuck in the lathe headstock. A special shoe, which is 
held on the lathe bed by the T-restbolt, forms the base for 
the pivot polisher. The two legs of the pivot polisher fit 
into two holes in the shoe and are held tightly with a screw 
which goes against one of the legs. The drive belt can be a 
rubber band or a small cord. The drive pulley has an arbor 
whichfitsaNumber50chuck. Thispivotpolishercanalso 
be used in the bench plate that is screwed to the front of the 
bench. Although this method of turning the pulley of the 
pivot polisher is an acceptable method, it is not considered 
as good as the back-and-forth motion created by using a 
bow. The change in direction of the motion gives a better 
lapping effect on the pivot by the burnisher. 

There is only one pivot plate for the Levin pivot 
polisher. This plate has three different sized holes which 
accommodate different size pivots from pocket watch 
balances to small wristwatch balances. The pivot plate has 
a hole near its bottom edge which fits on a pin so the plate 
can be swung for centering any one of the three holes. A 
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Figure 4 

thumb screw binds the plate into position. 

THEE AND S PIVOT POLISHER 
Figure 4 shows another style of pivot polisher which is 
held in a T-rest on the lathe bed and is driven by a rubber 
drive-wheel held in a chuck in the lathe headstock. The 
rubber drive-wheel runs against the solid metal roller on 
the spindle of the tool. This pivot polisher was made by the 
E and S Watch Tool Manufacturing Company in the late 
1940s. This tool has three different pivot plates for balance 
wheels from pocket watches to ladies wristwatches. There 
are also two different sized posts--a 6.50 mm post for a 
Moseley or Peerless T-rest, and a 7.00 mm post for the 
Webster-Whitcomb T-rest. These posts screw onto the 
frame of the pivot polisher. Note: This pivot polisher 
should be used in a solid, non-tip-over type T-rest for a 
more positive drive action. If used in a tip-overT-rest, the 
hinge of the T-rest must be tight to maintain a positive 
drive. The rubber drive wheel has a shank which fits a 
Number 50 chuck. The spindle of this pivot polisher is 
jeweled. 

A PIVOT POLISHER 
FOR THE WATCHMAKERS LATHE 
Figure 5 shows a pivot polishing arrangement that can be 
made and fitted to the watchmakers lathe. The pivot plate 
is mounted onto the end of an L-shaped block which is 
attached to a taper that fits the tapered hole in the tails tock 
spindle. The hole for the pivot is drilled with a drill held in 
a chuck in the lathe headstock. The tailstock spindle can be 
turned by hand as the drill is being turned by the head­
stock. This assures that the hole will be drilled on center. 
To support the other pivot of the balance staff, a steel rod 
is used. The rod is held true in a wire chuck while the 



Figure 5 

Figure 6 

Figure 7 

center hole is drilled. The comer of the hole should be 
chamfered to fit the cone of the balance staff. Note: Instead 
of having a chamfered hole, one could jewel the end of the 
rod to form the spindle. For driving the balance wheel, a 
collar which has two drive pins frictioned into its end is 
used. The collar should fit the spindle closely and be held 
in position on the spindle with a set screw. The collar 
could be fitted to the spindle with a slide friction fit 
without using the set screw. Note: It takes much practice 
to become skilled and fast in using the pivot polisher. One 
should do practice work on some old junk wheels before 
actually using it on customer jobs. 

THE BALANCE CHUCK 
Another attachment that can be used to hold balance 
wheels for working on their pivots is the balance chuck. 
The balance chuck is shown in Figure 6. In this case, 

the cage that the balance wheel fits into is mounted onto a 
blank lathe arbor chuck. This is the most desirable style of 
balance chuck since it usually runs true each time it is 
placed in the lathe spindle. Some balance chucks are made 
with an arbor which fits a Number 50 wire chuck. It is 
more difficult to get this type of balance chuck to run true 
when it is used. It is very important that both pivot centers 
run absolutely true before one uses the chuck for working 
on balance staff pivots. 

The balance chuck shown in Figure 6 has a spring­
loaded arbor to support the cone of one pivot while the 
other pivot is being worked on. The arbor is locked into 
position with a locking lever. The pivot being worked on 
goes through a hole in the center of a convexed disc in the 
end of the cage. 

Figure 7 shows the balance chuck,mounted in the 
spindle of the lathe with a balance wheel mounted into 
position in the balance chuck. The balance chuck is cut 
away to give a view of the balance wheel and its staff. A 
burnisher is in position for burnishing the diameter of the 
pivot extending through the pivot plate. The burnisher is 
manipulated to other positions for burnishing the end of 
the pivot and for removing the burr from the comer of the 
pivot. The balance chuck can also be used when straight­
ening pivots and for holding and working on escape 
wheels and pallet forks which have conical shouldered 
pivots. 
"Antique Watch Restoration" will continue next month. 
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SHOPTALK 
Wes Door, CMW 

HOW TO 
START AND MANAGE A BUSINESS 

PART 1 

The subject for this article was suggested 
by several members who feel there is a need 

for information on starting and managing a busi­
ness. It seems like we presume that everyone who 
has taken any technical courses (through schools, 
reading technical materials, apprenticeship, or other 
forms of education) automatically know how to open 
and run a business. 

Although some of the following material (or I 
should say ideas) is from personal experience, many 
others have contributed to make this article pos­
sible. There are probably as many ideas as there are 
members reading this article, so with that qualifying 
remark, I'll go on. 

BEFORE STARTING 
First, before starting, let's look at our own "life line." 
No, not the one on our hand that tells our future, but 
the one shown in Figure 1. Take a minute or two to 
look it over and maybe make a check mark after each 
item that you have completed so far in life. You may 
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need to modify the chart. Maybe horology is an 
avocation and after high school you became a doctor, 
engineer, mechanic, machinist, etc. We have a lot of 
A WI members who have made career changes. 

We have a check mark after the items that we 
have done, so now let's put an X after those items 
that we still wish to accomplish. Ifwe have a lot ofX 
marks on our chart, we may choose to complete 
these before starting in business for ourselves, or we 
may want to work in a store or shop who has the 
personnel with this expertise. This "on-the-job train­
ing" is certainly one option worth considering. 

DON'T JUMP THE GUN 
It is so easy to jump into a store situation when a so­
called "once in a lifetime" opportunity shows up. 
Generally, other opportunities will show up later 
even though this is difficult to see at the time. 

WORK FOR OTHERS 
When we are really ready, then we must still decide 
exactly what we want (Figure 2). Do we want to work 
for others as an employee? If so we have some 

' choices to make. Do we seek out a retail store 
situation to better prepare us for our future, or do we 
want to work in a repair shop, or should we select one 
that does trade work? These are all goocl questions 
that we must ask ourselves. Another question to ask 
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is what kind of work will we be doing--watch repairs, 
clock repairs, jewehy repairs, or what? 

WORK FOR OURSELVES 
If we choose to work for ourselves, we must make 
other decisions. Should we open a repair shop and 
do trade work? If so, what kind of repairs are we 
equipped to do? Possibly we would consider a repair 
department manager job, or a store manager job may 
be our goal at this time. Or should we make that big 
leap into a store ownership? 

STORE OWNER 
There are many reasons (including the following) 
why we may want to start in business for ourselves 
and thus be a store owner: 

1. We are the "boss." 
2. We make all the profit. 
3. We make all important decisions. 
4. Our name is in "lights" or at least on 

our doors and/or windows. 
5. We set our own work hours. 
6. We hire the help. 
7. We buy from salesmen who compliment 

us on our fine store. 
Next month we will continue and discuss 

business locations, etc. O 
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At Ray Gaber Company all crystal fittings are the same. 

The same precision workmanship. The same quality materials. The same low prices. 
So what's the difference? 

Service. Most fittings are in and out the same day. 
Our exclusive Crystal Club Membership guarantees your crystals to be expertly fitted and 

returned to your place of business in no time at all. Call us for details. 

RAY GABER COMPANY• 800 PENN AVENUE• PITTSBURGH PA 15222 • 800-792-2820 
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Pickle Barrel 
Marshall F. Richmond, CMW 

JEWELRY CRAFTING AND REPAIR 
Problem Jewelry Repairs 

M any times we take a piece of jewelry such as a 
finger ring in for repair or simple sizing, and it 

turns out to be a problem. It is time-consuming beyond 
making a good hourly rate of compensation for our time 
spent. 

It has always been my policy to have an agreed­
upon, quoted price with the customer, even in some 
cases where prol;>lems are suspected to arise, giving a 
maximum and a minimum price quotation which I 
always stay within. Sometimes, however, more time 
was spent than I estimated at the maximum quotation; 
this generally evens out because most jobs are com­
pleted in much less time than anticipated. 

SOLDER DIFFICULT TO MAKE FLOW 

Prevention: Make sure the piece of jewelry is clean 
before applying flux; then solder and heat. This can be 
done by boiling or soaking in pickling solution, then 
scrubbing or using the ultrasonic cleaner with a soap 
and ammonia or commercial solvent cleaning solution, 
and rinsing in water. Then make sure the flux is not 
contaminated. Make sure you are using the proper flux 
and solder for the metal on which you are trying to flow 
the solder. 

Cure: When the steps in prevention have been taken 
and the solder still will not flow, the problem is possibly 
in the heat used and how it is applied. 

Using too little heat will possibly burn the flux 
off before enough is used to flow the solder. Enough heat 
should be used to flow the solder quickly, and then 
removed before it can boil the solder. Make sure that if 
the metal being soldered is an alloy of iron (steel or 
stainless steel), the flux used for gold, silver, or nonfer­
rous metal will not allow the solder to flow, so you must 
use a special flux such as Aircosil which will let the 
solder flow on the ferrous metals. 

There are many types of solder, and for any job 
there is a solder that is formulated to make a solder joint 
for a permanent bond or repair. Most solders are avail-
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able in easy, medium, and hard flow. This means that 
the easy flows at a lower temperature, the medium at a 
higher temperature, and the hard at an even higher 
temperature, a'.nd it is sometimes referred to as welding 
solder. As the solder that requires the most heat is 
melting and flowing closer to the melting point of the 
metal being soldered, care should be taken not to melt 
the metal being soldered. Also to be considered is that in 
using the higher temperature melting solders, there is 
less chance of boiling the solder. 

PI'CTED SOLDER JOINTS 

There are possibly three or maybe even more causes for 
pitted places showing in solder joints. These sometimes 
do not show up until the polishing is completed. One 
cause is that the work is not clean. Another cause for 
this is dirty or contaminated flux. A third cause is that 
the solder has been overheated and then boils, and when 
cool, leaves tiny bubbles under the surface of the solder; 
then when the surface is polished off, the bubbles show 
as pits. 

Another thing that comes to mind that causes 
pits (and not necessarily in the solder joint) is that the 
metal in the jewelry is porous. This can be caused by 
carelessness in casting the metal, lack of cleanliness, or 
by using metal that has been melted several times after 
being refined and alloyed to the karat. If it's a solder 
joint where two pieces of metal have been soldered 
together, saw through it, which will remove the pitted 
solder. Then it can be re-soldered using flux that is not 
contaminated, being careful not to boil the solder. This 
will usually take care of it, and after polishing, no pits 
should show. When the gold is pitted or brittle, often the 
pits will show up about halfway from the stone to the 
bottom of the shank. This is likely to show up after the 
ring has been sized. When the ring is made smaller, it is 
likely to show up on the outside of the shank; when 
made larger, on the inside. These cracks or pits can be 
filled with solder that will match the metal. For 14Kyel-



low gold, use 14Kyellowsolder. First, however, prepare 
the work by boiling it in picklingsolution, then flux with 
clean flux, apply the solder, and heat until the solder 
flows completely. After polishing, this will usually fill 
and cover the cracks and pits. The reason for boiling in 
pickle is to remove any dirt or foreign substance trapped 
in the cracks or pits so it will not become covered and 
cause more pits. 

A POLISHING PROBLEM 

Occasionally, a ring or piece of jewelry that has had 
solder work done on it, when polished, will show spots 
close to where the solder was flowed that will not polish, 
but the metal around it will. This is usually caused by a 
spot of crystallized borax which has remained if the 
piece has not been pickled after soldering. Flux used to 
make the solder flow is made up of borax, and if any 
excessive amounts ofit have been applied, the heat may 
melt it, and cause a bubble of crystallized borax td 
appear. Being harder than the tripoli or other abrasives 
used in polishing, it will not be removed with the 
polishing compound. It can be easily removed by either 
soaking or boiling in pickling solution or in water, as 
borax is water-soluble. As soaking requires a little time, 
I usually boil it in a pickle pan over my lighted torch 
which only takes a few seconds. If stones are involved, 
make sure they will stand heat before boiling; if they are 
sensitive to acid, use only water, and soak instead 

of boil. After the borax is removed,' the piece should 
polish routinely with no trouble. 

BROKEN CATCHES OR HINGES 
ON BANGLE BRACELETS 

As bangle bracelets are made of metal tubing which is 
thin wall, they are very fragile. How~ver, they aren't 
always treated as such by their owners. We get them in 
for repair of broken hinges or catches, and even with 
requests to remove dents. 

These are usually karat gold,, gold-filled, or 
gold-plated, so it is wise to determine first ifthe bracelet 
is worth the time to repair it, and secondly, if the 
customer is willing to pay for it. When the bracelets are 
dented badly, it is next to impossible to repair them to a 
brand-new condition, so it is wise to turn down this job. 
It is also wise to refuse any repair if the bracelet is gold­
plated, because the piece is not worth the time involved. 
However, in the case of a sentimental piece, we may 
accept it for repair at a price comparable to the time 
involved in makingthe repair (which may be much more 
than the replacement cost of a new bracelet). 

The hinges and catches are usually fastened to 
the inside of the tube ends with soft (lead) solder, which 
requires very little heat to melt for removal or to solder 
when re-attaching them. If working with gold-filled or 
gold-plated, it is especially wise to dip the bracelet in a 
solution of boric acid and alcohol, then ignite and burn 

'Ifiant'You 
for tlie trementfous response! 

Orders have been pouring in from both old friends and new. 

To keep up with the flood of orders, we have expanded all depart­
ments, and have hired seven more professionals to expedite your 
orders. As always, our goal is to provide you with the prompt and 
accurate service that you deserve. 

,i[i~ 
l~I 
TWINCO 

TWIN CITY SUPPLY 
6121545-2725 

USA: 800/328-6009 FAX: 612/545-4715 
6150 Wayzata Blvd., Minneapolis, MN 55416-1239 
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off, leaving a coating of boric acid over the whole 
bracelet, before applying heat to remove or re-solder any 
catches or hinges. This coating will protect the finish 
from discoloring when heat is applied. 

Often a hinge is just missing a pin, so it is an 
easy repair just to make a pin from nickel silver or brass 
rivet wire and rivet the ends slightly when installed to 
keep it from working out. The catches are often only 
bent, and can be straightened and aligned without 
removal; sometimes, however, they must be removed, 
and even new catches made to replace them. To remove, 
grasp the end of the catch with tweezers, and while 
holding over the flame of a torch, apply pressure. As the 
solder melts, it will slip out. Remember--this is soft 
solder, and takes very little heat, so use caution. 

These repairs require ingenuity, so do not at­
tempt them until you have had experience in repairing 
jewelry. After repairing the catch or hinge, slip it back 
in the tube and align it. There should be enough solder 
on it so when enough heat is applied it will flow and 
make a good solder joint. But before putting it back, it is 
a good idea to flux both the inside of the tube and the end 
of the catch or hinge; if there seems to be too little solder 
on the end, a little can be added before putting it in 
place. After it is soldered in, it should be pickled and 
rinsed before polishing. 

If this is gold-filled or karat gold, it can be 
polished in the usual manner with tripoli and rouge. 
However, if it is gold-plated, it is best to burnish it by 
using a bronze wire wheel on the polishing motor, which 
is less apt to remove any of the gold plating, but will 
leave it bright and shiny. By having used the boric acid 
and alcohol burn-off and removing the residue before 
finishing, the gold plate finish will have been saved 
where otherwise the heat could have discolored it. It 
then would have to be polished, which could remove the 
plating. Although repairing bangle bracelets is not a 
practical repair, charges must be made to compensate 
for the time and know-how involved. To me, though, it 
creates a challenge and gives a feeling of accomplish­
ment when a successful repair has been made. 

BROKEN POSTS ON EARRINGStrIE TACKS 
These are repairs that also are not very practical on 

YOU HAVE TRIED THEM ALL ... NOW TRY 

PLYMOUTH 
WE ARE A FULL SERVICE MATERIAL SUPPLIER. 

WE SPECIALIZE IN RQLEX PARTS, 
MATERIALS FOR QUARTZ WATCHES 
AND HARD-TO-FIND MATERIALS FOR 

AMERICAN BRACELET & POCKET WATCHES, 
CLOCK MATERIALS, & TOOLS. 

SEND FOR A FREE SET OF CIRCULARS . 
•••••••••••••••••••••••••••• 

PLYMOUTH WATCH MATERIAL CO., INC. 
87 Nassau St., Room 909 

New York, NY 10038 Telephone (212) 267-4441 
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inexpensive pieces, but on the better quality pieces can 
be highly profitable. Pierced earrings should always 
have wires or posts made of metal that is not irritating 
to the ear nor will cause infection. 14K gold has usually 
been the minimum quality that should be used in them. 

In recent years, a stainless steel formula has 
been developed that seems to work well, and I have 
heard very few complaints of it causing irritation. For 
wires that do not have to be bonded to precious metals, 
this causes no problem for the jewelry repairman or 
craftsman. However, where stainless steel posts need to 
be soldered to precious metal earrings, it will not bond 
unless the proper flux is used. For this, I use Aircosil 
flux, which can be purchased from most material suppli­
ers. This will allow stainless steel or other ferrous 
metals to be gold- or silver-soldered to other ferrous 
metals, or to nonferrous metals such as karat gold, 
silver, nickel silver, or brass. This is a difficult soldering 
operation, so it should be practiced on practice materials 
before using it on a customer's jewelry. 

Often the repairs on ear posts are where they 
break off where soldered to the earring. Therefore, if the 
length is correct, it need only be fluxed, a little solder 
added, and then soldered back in place. If stones are 
involved, and if they are stones that will not stand heat, 
they must be removed and reset after making the 
repair. In case the post is missing, replacement posts are 
available from the findings supplier in 14K white and 
yellow, cut to the correct length, and with the groove in 
one end for the clutch back to fit into. These can also be 
made from .8 mm wire, which can be cut to length. Then 
the clutch groove can be put in by a fine-tapered round 
file with the wire chucked in a pin vise so it can be 
rotated as it is filed. 

When earwires are broken, if not where it goes 
through the ear, it can be more practical to gold-solder 
it using 14K yellow or 14K white solder. I would not 
recommend soldering where the wire goes through the 
ear, because solders contain metal alloys to make it melt 
at a lower temperature that could be irritating and 
cause ear soreness or infection. Tie tacks use posts a 
little larger in diameter, possibly a little shorter, and 
pointed on one end to go through the tie material. These 
need not be made of precious metal, but can be made of 
brass for yellow, or nickel silver for white. These can 
also be purchased from most findings suppliers in the 
correct diameter and length, but some clutch backs will 
fit too loosely, so before installing one it is wise to try it 
in the clutch back and see ifit is a fit. If not, one can be 
made by finding a piece ofrivet wire the correct diame­
ter, cutting it off to length, and chucking it up in the flex­
shaft tool. Then with a flat file, file the point to the 
proper shape. Then take a fine buff stick (4/0 grit) and 
polish it while rotatingit in the flex-shaft tool. The other 
alternative is to use a clutch back that fits. Also, before 
hard-soldering, make sure any stones involved will 
stand heat, or remove them. 

We will discuss other difficult repairs in next 
month's issue. 

0 



PROJECT EXTEND 
PROJECT EXTEND PROVIDES SELF-HELP EDU­
CATIONAL OPPORTUNITIES FOR: 1) The newly 
trained individual seeking to gain speed and profitabil­
ity. 2) The marginal or self-trained individual seeking to 
fill gaps in their training. 3) The experienced craftsman 
seeking to extend skills in certain specialties. 

In order to provide access to a maximum num­
ber of AWI members, there will be no tuition for the 
programs offered at the A WI Extension Development 
Center. Attendees will be responsible for their transpor­
tation and room and boaro. Motel rooms are available 
for approximately $50 per day; most courses last five 
days. A limited number of grants will be available for 
those who need help with room and board. 

PROJECT EXTEND'S TENTATIVE SCHEDULE 
The course schedule presented here is TENTATIVE. 
However, those interested in specific programs are 
encouraged to register now. Class sizes are limited and 
registrations will be accepted by earliest postmark or 
fax date. Each class requires a registration fee of $50 
which will be refunded when you attend the class. For 
specific course and registration details, please contact: 
A WI CENTRAL, 3700 HARRISON A VE., CINCIN­
NATI, OH 45211; (513) 661-3838; FAX (513) 661-
3131. 

1991 

Sept. 16-20 
Sept. 23-27 

Sept. 30-0ct. 4 

Oct. 7-11 

Oct. 14-18 

Oct. 21-25 
Oct. 28-Nov. 1 
Nov. 4-8 

Nov.11-15 

1992 

Jan.13-17 

Jan. 20-24 

Feb.10-14 

Feb. 17-21 

March2-6 
March 9-13 
March 16-20 
March23-27 

Jewelry Repair Marshall Richmond 
Clock Repair III David Christianson 
(restoration) 
Clock Repair I James Lubic 
(beginners) 
Clock Repair II Roland Iverson 
(advanced) 
Clock Repair VI John Nagle 
(striking & chiming clocks) 
Quartz I (beginners) Gerald Jaeger 
Quartz D (advanced) Robert Bishop 
Watch Repair I James Lubic 
(staffing, poising, and timing) 
Watch Repair II Harold Herman 
(hairspring vibrating and finishing) 

Clock Repair V JaI".\es Lubic 
(prep. and completion of CMC exam) 
Watch Repair VII James Lubic 
(prep. and completion of CMW exam) 
Quartz III Alice Carpenter 
(prep. and completion of CMEW exam) 
Watch Repair III James Lubic 
(complicated) 
Lathe I (beginners) 
Lathe II (advanced) 
Watch Case Repair 
Clock Case Repair 

James Lubic 
Archie Perkins 
Marshall Richmond 
James Williams 

I~ 
\NITSCHI Announces THE WATCH EXPERT 
'-/ 

• Automatic gain control. 

• Four selectable measuring times. 
• Printer-connection for the printout of the numerical or 

graphical measuring protocol.* 
• Built-in speaker to hear the watch, switchable ON and 

OFF. 

* Printer pictured in background is an option. 

WITSCHI ELECTRONICS USA, Ltd. 

A State-ofthe-Art 
Mechanical Watch Analyzer 
With a Recession-Fighting 

Price of $1,680.00 

It's clean looking, user friendly, very portable, and look what 
it can do: 

• Graph recording of the watch-beats on a LCD graphic 
display. 

• Selectable resolution (magnification) of the diagram 
recording. 

• Numerical display of; rate, beat error and amplitude. 
• Automatic selection of the number of beats for all current 

watch types. Manual selection for any special number of 
beats. 

• Automatic search of the beat number corresponding to 
the rate zero of the watch. 

P.O. Box 2, Palmyra, NJ 08065-0002 
Tel.: 1-800-882-7977 Fax: 1-609-829-2266 
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WATtJHE~ Peyton Autry 

An American 
Tourbillon 

With Constant Force 
Escapement 

I wrote a feature article for the Horological 
Times in the August 1988 issue entitled "An 

American Tourbillon." This article included eight 
photographs of a magnificent spring detent tourbil­
lon watch made by Gene Clark of Colorado. It was 
stated that it was believed to be the first spring detent 
chronometer tourbillon made as a complete watch in 
the style and tradition of Breguet by an American. 
Now, three years later, that still appears to be true. 
Clark assigned his spring detent tourbillon the serial 
No. 7, which was so engraved on the movement along 
with his last name. 

Now Mr. Clark has done it again in an even 
more challenging tourbillon watch he calls his No. 4, 
actually begun prior to the No. 7. There are two main 
differences in these two watches. No. 7 was a one­
minute tourbillon with a spring detent escapement. 
No. 4 is a four-minute tourbillon, but with the much 
more difficult and challenging constant force es-

Clark No. 4 showing 18K split chain and Breguet style 
ratchet key. 
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capement of which very few have been attempted-­
even in the 200 years since the halcyon days of 
Abraham Louis Breguet. This highly sophisticated 
escapement promises a high degree of accuracy, but 
demands virtually 100% perfection, long hours of 
tedium, and no small amount of trial and error in its 
refinement and regulation. No. 7 required over 4000 
hours for the complete watch, while No. 4 appears to 
have required over 9000 hours, the difference in 
work hours largely attributed to the difference be­
tween the spring detent escapement and the con­
stant force escapement. He first conceived designs 
for the No. 4 some time before 1983, but did not cut 
metal or make mock-ups until March 1987. The 
watch was completed in June 1991. 

One other person in the world who has made 
a number of Breguet style watches is the wide]y 
known George Daniels of Great Britain. Daniels is 
not only a prolific maker of exotic Breguet style, but 

Tourblllon carriage assembly removed from watch Clark No. 4. 



Clark No. 4 with engraving of Clark signature on center wheelcock, 
"No. 4" on tourbillon cock, and "USA" on mainspring barrel cock. 

of highly original contemporary watches, and he is 
also a prolific author of some of the best horological 
literature. In his beautiful volume titled The Art of 
Breguet (Sotheby's Publications, New York and 
London), he defines a constantjorce escapement as 
follows: 

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

watches using your present test equipment? 

l'I ..: t1,. N l t:~L 
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• • • • • 
With lnnovative's Quartz Watch Tester, model WT-100 

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

• 

I 
- .... I I .. ~ 

_.:... 

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 

Clark No. 4 tourblllon with constant force escapement. 

"An escapement in which the impulse to the 
balance or pendulum is given by a falling weight or a 
released spring. On completion of the impulse the 
weight or spring releases a re-winding train that re­
sets it for the next impulse." 

In the Clark No. 4 tourbillon, the constant 
force escapement is cocked and released for each 
beat of the watch, the cocking spring being inde­
pendent of the mainspring. Therefore, the main­
spring power is completely independent of the es-

r'Ji'l Precision 
Lf_9J Crystal Cutting Co. 

"For All Your Watch Crystal Needs" 

SAME DAY 
SERVICE 

SATISFACTION GUARANTEED ON ALL WORK 
Supplies of 
All Major Crystals 

Expert Crystal Cutter 
With 10 yrs . Experience 

LOWEST 
Prices in the Country 

SHIP TO 
Precision Crystal Cutting 
23940 Eureka 
Taylor, Ml 48180 

Reference & Price List 
On Request 

(313) 287-3480 • FAX (313) 374-2927 (24 hrs.) 
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Constant force escapement on No. 4 tourbillon carriage, showing 
4th wheel, cocking wheel, constant force lever, primarydetent and 
spring, balance wheel and spring, passing spring, locking detent, 
constant force lever spring, and governor wheel. 

capement, except to provide power to cock the sepa­
rate spring supplying even power to the constant 
force lever for each beat of the watch. 

The Clark No. 4 is a rather large watch, 
having an overall case diameter of 65 mm. Size seems 
to be a common denominator with accuracy, com­
plexity, and long reliability on these Breguet style 
tourbillons as made by Breguet 200 years ago and as 
made in the late 20th century. 

There are three degrees of sophistication in a 
tourbillon watch, all depending on the sophistica­
tion and complexity of the escapement mounted on 
the rotating tourbillon carriage. 

(A) The lever escapement. 
(B) The detent chronometer escapement. 
(C) The constant force and remontoire 

escapements. 
Tourbillons with lever escapements have even 

been made so small by watch manufacturing firms in 
Europe as to be fitted into wristwatches. But in the 
latter two escapements the finished watch tends to 
be a much larger pocket watch. 

Original Breguet watches are rapidly getting 
out of reach to even the advanced collector. In a 
recent auction of 204 Breguet timepieces by 
Habsburg's in Geneva, April 14, 1991, a sympa­
thique combination mantle clock and tourbillon 
watch brought one million dollars. Others fetched 
nearly as much. Thus, contemporary versions of 
Breguet's horological art by the likes of Gene Clark 
have become highly collectable. The great prestig­
ious watch firms in Switzerland have for many years 
produced custom-made tourbillons and other exotic 
watches in the style ofBreguet. It should also be said 
that the Breguet firm in Paris still exists, along with 
their production records dating back to Abraham 
Louis Breguet's origin of the firm. Their watches are 
all in the original style of Breguet--even wristwatches. 
These firms probably employ a small coterie, or 
group, of specialists whose work goes into each 
watch, which is a principal difference with the indi-
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Clark No. 4 tourbillon with constant torce escapement tnstalled in 

the movement. 

vidualistic approach of Clark, who does the complete 
watches all by himself. 

Clark signs all of his watches with his last 
name, the serial number, and "USA." These are 
engraved for him by his friend and master engraver 
Lynton McKenzie. This engraving is essentially the 
only thing Clark did not do on the watch himself. 

Note that where Clark's No. 7 had twin main­
spring barrels, his No. 4 has one barrel. No. 7 has a 
one-minute tourbillon, No. 4 being a four-minute 
tourbillon. No. 4 is wound by inserting the male end 
of the ratchet key into the square next to the spring 
barrel and turning counterclockwise. The watch is 
set by inserting the female end of the key over the 
square on the center wheel cock. The split gold chain 
and ratchet key are both typical original Breguet-­
the type he supplied with his watches 200 years ago. 
It allows the watch to be wound in short repeated 
fractional turns, much like an ordinary ratchet wrench. 
It is a vast improvement over an ordinary key which 
wraps up the chain with each full revolution and 
increases the chance of snagging the chain into the 
movement and balance wheel. Even removal of the 
ordinary key from the chain is not always a solution. 
Often there is not sufficient room for the owner's 
fingers and knuckles to clear the case covers to ro-

Moon phase setting button on case band, Clark No. 4. 



tate a full revolution repeatedly, which often requires 
the watch be wound in half turns and removal and 
resetting for each halfturn--a slow, painstaking, and 
annoying daily process. No wonder that keyless 
watches were invented! It is also amazing that keywind 
watchmakers did not widely adopt the Breguet ratchet 
key, which nearly equals the key less watch for wind­
ing convenience. 

The bridgework and back plate of the No. 4 
are handsomely gilted in gold in a special chemical 
process eliminating the need for fire gilting. The 
entire case--back cover, band, bezels, hinges, pen­
dant, and bow--are all 18K gold-alloyed and rolled by 
Clark himself for consistency, malleability, and color. 

The dial face consists of a time dial, subsidi­
ary seconds, lunar moon phase, and an "up-down" 
winding indicator, made entirely of silver. The time 
chapter frame and lunar aperture frame are of silver 
turned directly on the main dial plate. The wind 
indicator sector frame is also turned silver, but 
applied to the dial plate. All of the white background 
is engine-turned. The engine turning consists of 
microwid th grooves circular turned inside the time 
chapter and radially turned in the other areas. The 
surface is finished in a whitening process that gives 
the dial the look of fired porcelain, even though it is 
silver. Lynton McKenzie did the dial engraving and 
movement engraving, including the Clark name and 
signature. 

The lunar moon phase disc is set by a small 
_ button in the outer case band at the 8 o'clock 

position. Setting or correcting the lunar disc, the 
hands are first set anywhere between 4 and 8 o'clock 
and the button punched in and out using the tip of 
the ratchet key, the hands, then reset again to the 
proper reference time. 

Watchmaker Clark is the first person on 
earth to deny that a complex timepiece like a con­
stant force escapement on a tourbillon is not beset 
with challenging problems. The greatest problems 
were associated with the speed of the components 

Clark No. 4 time dial, moon phase, and wind indicator. Dial is all 
engine-turned sterling silver. 

e 
BERG N 

Automatic machine to cut out shaped 
mineral glasses. 
Machine to grind mineral glasses as per a model or pattern 
made out with watch case top. 

No. 6700 

Sale through specialized dealers. 

BERG EON & CIE SA CH-2400 LE LOCLE. 
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and the high change of speed in each beat. An 
example was the cocking of the escapement--so fast 
the primary detent did not have time to fall and catch 
the constant force lever. He was forced to re-design a 
slightly different form on the cocking wheel teeth, 
and re-design the cockingjewel in the constant force 
lever. This holds the lever in the cocked position a bit 
longer so the primary detent has more time to fall 
safely. 

Clark made everything in the watch, except 
Lynton McKenzie did the engraving. Sergio Brecher 
of New Jersey made the high-quality glass for the 
case. Clark fitted but did not make a Swiss-made 
hairspring. 

Clark made the entire case himself. Every­
thing in the case is rolled stock which he alloyed and 
rolled himself. There are no castings. Rolled stock 
makes for a very tough, springy case, in his opinion. 
A wood presentation box was made by John Bevins 
with the French fitting and lining by McKenzie. The 
18K gold hinges and latches were made by Clark. 
And, of course, the l 8K gold split chain was made by 
Clark, as was the ratchet key, the latter being gold 
and steel. 

The dial silver is sterling silver. It is chemi­
cally treated to bleach the surfaced in the engine­
turned portion, and then lacquered. Clark made a 
rather simple engine-turning machine to cut the 
radial lines in the surface. There are 360 radial lines 
in the surface of the dial. It takes several passes to get 
the lines to proper depth . . . all done with a single 
tooth cutter. 

The bridges, cocks, and plate are gold-gilted 
in a rather time-consuming process using chemi­
cals, but is not a mercury fire gilt. The plates, cocks, 
and bridges are made of various brass alloys, but 
usually a somewhat hard-leaded brass alloy for 
components. The main tourbillon carriage, the bal­
ance, and the constant force lever are all of stainless 
steel (303). The other mechanical parts are brass, 
nickel, carbon steel, and gold. 

Clark says there are about 28 jewels in the 
No. 4 watch. There are 22 in the carriage and 6 in the 
wheel train. He made the jewels himself of synthetic 
ruby. The cocking jewel is clear sapphire. 

He says a 4-minute carriage has a bit fewer 
inertia problems in locking and unlocking than a 
one-minute, such as his No. 7. However, they are 
also heavier, and he feels it would take a book to 
describe the pros and cons of each. He personally 
favors a one-minute carriage, and has even contem­
plated a one-minute constant force tourbillon, but 
also fears he must be "crazy" to have even thought of 
it! 

Clark alloys his own gold from fine gold for 
several reasons, but the main one is the complete 
control he has over his own creation in "workability" 
and color matching of each component. 
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I asked Gene Clark what traits, skills, and 
tools a watchmaker must have to produce a No. 4 or 
a No. 7. His reply: 

( 1) A bit of insanity can be very comfort-
ing at times. (The man has what I would call a 
dedicated sense of humor.) 

(2) A good library is necessary on fine 
watches, watchmaking, repairing, and tools. 

(3) Machinery is rather important, but 
the most important thing is patience and experience. 

( 4) Every watch, and every piece of a 
watch, must be better than the last one. The desire to 
improve has to be the most important aspect of all. 

The framework of this advice is obviously one 
that could well be applied to any field of endeavor-­
whether you are a world-class watchmaker, or what­
ever. It strikes me as the mark of a man who has 
thought and done well in achieving a pinnacle of 
success that only comes about by tenacious, but 
patient, pursuit. 

0 

Time dial and moon phase chapter rings of silver. White back­
grounds are also engine-turned sterling silver. 
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An Introduction of the Ship's Chronometer to Naval Use 
and the 

U.S. Naval Observatory 
Part I 

A s early as 1530, Gemma Frisius, a Flemish astron­
omer and mathematician, in a paper entitled De 

Principes Astronomiae et Cosmographiae, proposed the use 
of a timekeeper for determining longitude. However, at 
that time there were very few portable mechanical clocks, 
none of which were accurate enough to be used on board 
ship. 

Navigators with some knowledge about astron­
omy could determine which hemisphere they were in and 
their approximate latitude, but not their longitude. Thus, 
they were reluctant to lose sight of land. The problem was 
compounded when it was necessary for them to under­
take long sea voyages and have to resort to the dead 
reckoning method of determining their position. When 
Magellan sailed in 1519, his navigational equipment con­
sisted of charts, parchment skins to be made into charts 
enroute, wooden and metal quadrants and astrolabes, 
compasses, terrestrial globe, their rotter, log, and hour 
glasses. Time measurements aboard ship were deter­
mined by hour and half-hour sand glasses. Hence, in the 
16th century, the navigator had only crude charts of the 
known world, a compass to steer by, instruments with 
which he could determine his latitude, a log to estimate 
speed, and some solar tables. The main obstacle still to be 
resolved was an accurate method of determining longi­
tude. 

The first method widely used at sea to determine 
longitude with some accuracy was the lunar distances, by 
which the navigator determined GMT by noting the posi­
tion of the moon among the stars. However, the move­
ment of the moon was not fully understood and thus this 
method was far from satisfactory, resulting in the loss of 
many lives, ships, and cargoes. After the loss of lives, 
when a British armada ran aground on a foggy night in 
1707, officers of the Royal Navy and Merchant Marine 
petitioned Parliament to take action. As a result, Parlia­
ment passed The Act of 12 Queen Anne, "An Act for 
Providing a Public Reward for Such Person or Persons as 
Shall Discover the Longitude at Sea." As provided for in 
the Act, the Board of Longitude was established in 1714, 

em powered to reward anyone who could devise a method 
of solving the problem of determining longitude at sea. 
The Board stipulated that a test to deem whether the 
method was seaworthy was to be a voyage between 
England and the West Indies, where the longitudes were 
fairly known. The discoverer of a system which could 
determine the longitude within 1°, 60 miles by the end of 
the voyage was to receive £10,000; within 40', or 40 miles, 
£15,000, and within 30', or 30 miles, £20,000. 

The Act did not stipulate that it had to be a 
"portable timekeeper," only a method. Thus, an array of 
astronomers, mathematicians, and clockmakers began to 
devise and experiment with various ideas, hoping to be 
the first to deliver a practical solution. Since the story of 
how John Harrison, a Yorkshire's carpenter's son, being 
the first to produce an accurate seagoing timekeeper is 
well known and documented, little else needs to be said 
regarding this ingenious craftsman. 

Although the search for longitude had ended, 
understanding the movements of the sun, moon, stars, 
and planets and the preparation of astronomical data and 
tables and their application to celestial navigation pre­
sented other challenges that had to be reckoned with. As 
more and more mariners began to accept the chronome­
ter, astronomers had to develop tables which could be 
used to calculate local time. Such tables informed the 
navigator that on a particular date and time, certain 
celestial bodies, particularly stars, assumed certain posi­
tions on the face of the sky. With this information and 
applying the appropriate corrections, a navigator could 
determine his local time. 

Thus, by means of observations, astronomers were 
able to pinpoint the location of various celestial bodies, 
enabling ships embarked on long voyages to always have 
in their possession the accurate location of the sun, moon, 
and stars noted for every day of the year. Professor 
William A. Rogers, in his address at the dedication of the 
Ladd Observatory in Providence, Rhode Island, stated it 
so conclusively when he said, "It thus appears that the 
work of observatories blends so intimately with modern 
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navigation, that no cargo can be exported or brought 
home except through the agency of astronomical results." 

Such data and tables were first published in the 
British Nautical Almanac in 1767. Nevil Maskelyne, Brit­
ain's Astronomer Royal (Compulations), provided the 
navigator with the best available information, and thus 
the chronometer became a very important navigational 
piece of equipment. 

For nearly a hundred years, the British Nautical 
Almanac was the one used by American navigators. But in 
1852, the Depot of Charts and Instruments, the forerunner 
to the Naval Observatorry, published the first American 
Ephemeris and Nautical Almanac for the year 1855. In 1933, 
the Air Almanac, designed by Lieutenant Commander 
Fl.ul V.H. Weems, was published, giving the Greenwich 
Eour Angle for all bodies included. The American Ephemeris 
and Nautical Almanac provided the fundamental data that 
was necessary for the preparation of the Nautical Almanac 
and the Air Alnumac, and for astronomers in making 
observations and conducting astronomical investigations; 
it was also the basic source of annual astronomical data for 
surveyors, legal purposes, commercial calendars and 
almanacs, and the general public. The American Nautical 
Almanac was for the navigation of ships, and the Air 
Almanac was designed for the special needs of air naviga­
tion. 

Since the navigator's dependence on time (chro­
nometer) was so essential to the ship's well-being, and 
time was determined by (astronomers) measuring the 
transit of various stars, the marriage of the two was 
consistent in the furtherance of navigation. Harrison's 
first timekeeper, HI, was compared at the Greenwich 
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Figure 1. Views of the movement and dial of John Harrison's No. 4 
timekeeper, constructed in 1759. On exhibition at the U.S. Naval 
Observatory, 1963, through loan by the British Admiralty. Forerun­
nerof the modem marinechronometer, this timekeeper gained for Har­
rison an award of £20,000, offered by Parliament in 1714 for finding 
longitude at sea (U.S. Naval Observatory, Washington, D.C.). 

Observatory before being placed aboard the HHS Centu­
rion in 1736 for its sea trial to Lisbon. H4 (Figure 1), Har­
rison's fourth timekeeper, upon its return from Jamaica, 
was placed on trial at the Royal Observatory during May 
1766. Thus, the practical application of astronomy to 
navigation dictated that the agency responsible for astro­
nomical corroboration be placed within the department 
controlling the nation's ships. Such was the course fol­
lowed in England, where the Royal Greenwich Observa­
tory was placed under the British Admiralty. This course 
of action was also followed in Spain and France whereby 
an admiral was placed in charge of its observatory. In 
Germany, where many great observatories were attached 
to the universities, it was later found necessary to estab­
lish separate Seewarte or naval observatories. And, so it 
was with the U.S. Naval Observatory. Hence, the prece­
dent was set that chronometers be tested under observa­
tory conditions and supervision. 

Once Harrison's timekeeper was proven seawor­
thy, others took up the challenge. Expectations rose, trade 
secrets were guarded jealously, and competition among 
makers begot rivalry, all in the quest for a more accurate 
and superior instrument. Consequently, the design was 
altered, various experiments were conducted, and horol­
ogy literally became a science. 

In order to have the finest instruments aboard 
naval ships, the British Admiralty notified makers that 
favorable consideration towards purchase would be given 
only to those chronometers whose performance met a 
criteria established by the Astronomer Royal. Makers 
wishing to have their instruments considered were di­
rected to submit such a piece(s) to the Royal Observatory, 
Greenwich, where it would be placed on trial for a period 
of nearly 30 weeks. During this period, the instruments 



were subjected to varying conditions and a daily rate was 
established; the outcome was a trial number, arrived at 
algebraically, which attested to its performance, and was 
used to rank chronometers. Hence, First Prize became a 
very prestigious award, and the winning makers were 
envied by their peers. Also, any chronometer maker whose 
instrument was purchased for use by the Royal Navy was 
permitted to sign his chronometers "Maker to the Admi­
ralty" or "Maker to the Royal Navy," another prestigious 
perk. During the ensuing years, a rivalry developed among 
many of the makers, even to the point that some became 
enemies. 

In the United States, chronometers for the U.S. 
Navy were tested at the U.S. Naval Observatory, Wash­
ington, D.C., which began December 12, 1830, as the 
Depot of Charts and Instruments for the care of chro­
nometers, charts, and other navigational equipment, and 
was located not too far from the White House. The Depot 
had a small transit instrument for comparing and rating 
chronometers. Lt. L.M. Goldsborough, U.S.N. was the 
Officer in Charge, and remained in that position until 
February 1833, when Lt. Charles Wilkes, U.S.N. took 
command. Shortly after Lt. Wilkes took command, the 
Depot was moved to a place located just north of the U.S. 
Capitol, where he erected a small observatory with his 
own funds. 

Figure 2. The 5.33-inch Transit Instrument, built by Ertel and Sons 
for$1,480, and 4-inchMural Circle by Trough ton and Simms, costing 
$3,550, mounted side by side at 23rd and E Street, N. W., site with a 
sidereal clock mounted against the south wall. The observer would note 
the time a star passed ea.ch cross-wire in the eyepiece. The Transit 
Instrument determined the star right ascension by the exact timing of 
the star's passage across the meridian. The Mural Circle could only 
determine declinations (U.S. Naval Observatory, Washington, D.C.). 

In 1842, Congress appropriated $25,000 for a new 
Depot to be built on land that George Washington had 
originally proposed as the site of a National University, 
located on a knoll at 23rd and E Streets N.W., just north of 
where the Lincoln Memorial presently stands (Figure 2). 
In 1844, when the Depot was moved to the above location, 
it was re-established under the name of the Naval Obser­
vatory and remained there for nearly 50 years. During this 
period, many new pieces of astronomical equipment were 
purchased, including the 26-inch Clarkrefractor telescope 
in 1873, the largest telescope at the Observatory (Figure 3). 

-
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Figure 3. Clark's 26" Refracting Equatorial Mounted Telescope. The 
largest telescope at the Washington site of the Naval Observatory. It 
is primarily used for observing multiple star systems. The dome is 45 
feet in diameter and can be rotated so that the shutter opening is 
exposed to fhe desired portion of the sky. Regular observation of the 
stars and other celestial bodies began Ncvember 20, 1873 (Official 
U.S. Navy Photograph). 

The location eventually became unsatisfactory 
because the smoke and the lights from the ever-expanding 
city diminished celestial observations. In 1893, the Obser­
vatory was moved to its present site at 34th Street and 
Massachusetts Avenue N.W. (Figure 4), which was set 
aside by Congress as an astronomical reservation. At that 
time, the Nautical Almanac Office, which was established 
by the Navy in 1849 at Cambridge, Massachusetts, be­
came part of the Naval Observatory. For many years, the 
residence of the Chief of Naval Operations was located on 
the grounds. Now it's the official residence of the Vice 
President of the United States. 

A visitor's handout states that "the mission of the 
U.S. Naval Observatory is to provide means for safe 
navigation and accurate time, as well as to contribute to 
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Figure 4. U.S. Naval Observatory--main building. The dome on the 
left houses a 40-foot Photoheliograph having a 5-inch lens to obtain a 
sunspot record. Since sunspots often affect radio and telegraphic 
communications, pertinent information about current conditions on 
the sun is rel.ayeddaily tot he Bureau of Standards, the Naval Research 
Laboratory, and other agencies, in order that predictions on the effect 
of radio communications may be made. On the far right is the library, 
containing some 75,000 volumes, and it is one of the leading astro­
nomical libraries of the world (U.S. Naval Official Photograph). 

the general advancement of navigation and astronomy. 
The Observatory serves as the sole authority in the United 
States for astronomical data required for navigation, civil 
affairs, and legal purposes. It discharges this primary 
function through the publication of the Nautical Almanac, 
the Air Almanac, the Astronomical Almanac, catalogs of 
positions and motion of stars, numerous scientific publi­
cations, and the dissemination of accurate time through 
comparisons of clocks around the world with the Master 
Clock. 

The U.S. Naval Observatory is the only observa­
tory in the Unites States, and one ofonly two in the world, 
with an ongoing program for determining fundamental 
positions and motions of the sun, moon, planets, and 
selected stars. These observations, made with transit circle 
telescopes, are utilized in the establishment of a funda­
mental celestial coordinate system (Figure 5). This is abso­
lutely essential for navigation, since it is required for the 
determination of the position of fixed and movable objects 
on the surface of the earth and in space. Moreover, these 
observations provide the basis for much of our current 
knowledge of the solar system and the structure of our 
galaxy and the universe. 

At the U.S. Naval Observatory's Flagstaff Station 
in Arizona, distances of stars and precise relative posi­
tions of celestial objects are measured with accuracies 
surpassing those expected from the space telescope (Fig­
ure 6). The position determinations are also used in order 
to predict positions of planets and stars for many years in 
the future, requiring the most precise orbit calculations of 
the planets and their satellites. 

The U.S. Naval Observatory has developed the 
world's most accurate atomic clock, a composite clock 
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Figure 5. Six-inch Transit Circle. This telescope is so named because 
its lens is six inches in diameter, and because the east-west coordinate 
(the right ascension) of a star is measured by timing when it crosses, 
or "transits," themeridian due to the earth's rotation, whilethenorth­
south coordinate (the declination) is measured with a very finely 
divided circle. In both coordinates, precise measurements are made 
with respect to as ystem of wires placed in the focal plane oft he eyepiece. 
The astronomer views these wires through the eyepiece and tracks the 
star with respect to them. These measurements, accurate to a few 
hundredths of a second of time, are immediately recorded by a 
computer for later analysis. After many observations, a catalog of star 
positions is produced, and in addition the positions of solar system 
objects are forwarded to the Nautical Almanac Office at the Observa­
tory, where predictions are made of future positions (U.S. Naval 
Official Photograph). 

which also has achieved supreme reliability. Increasingly 
accurateandreliabletimeinformationisrequiredinmany 
aspects of military operations. All modem navigational 
systems, as well as certain areas in astronomical research, 
depend on the availability of highly synchronized clocks. 
The U.S. Naval Observatory also measures the variations 
in the rotation of the earth, using optical and radio tele­
scopes as well as artificial satellites. 

Until 1916, the repair of ship's chronometers was 
done by several well-known American chronometer 
manufacturers--namely, William Bond, John Bliss, and 
.T.S. and J.D. Negus. Upon completion of repairs, the 
chronometers were delivered to the Naval Observatory 
where they were placed on trial for a period of six months, 
none being accepted with a trialnumbergreaterthan25.0. 
However, depending on need, the Superintendent could 



Figure 6. U.S. Naval Observatory Flagstaff Station, Arizona. The 
Observatory's largest optical telescope is located here. It is a 61-inch 
astrometric reflector, used for measuring the distances of faint objects, 
and to measure the brightness and color of stars. Also at Flagstaff is a 
40-inch Ritchey-Chretien reflector, which has been extensively used to 
observe comets and minor planets (U.S. Navy Official Photograph). 

waive the rule and accept those instruments whose trial 
number was one or two digits above the 25.0 figure 
(Figure 7). 

On the tenth of January, 1916, a watch/clock­
makerwas added to the Nautical Instrument Repair Shop 
force of seven instrument makers. By 1934, the shop had 
grown, consisting of one quarterman instrument maker, 
eleven instrument makers, five watch/ clockmakers, two 
packers, one laborer, and four clerical employees. Al­
though the overhauling of some chronometers continued 
to be done by commercial firms, the phasing-out process 
had begun. Thus, an added responsibility was given to the 
Observatory which continued until 1950, when the Chro-
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Figure 7. Naval Observatory Chronometer Trial Room prior to 1940. 
Generally, trials were held twice a year for a duration of six months. 
The trial number and temperature rate curve, showing the effect of 
temperature on the chronometer, was computed in five-minute incre­
ments from 50°F to 90°F by a special formula (U.S. Navy Official 
Photograph). 

nometer Shop was moved to the Norfolk Navy Yard. The 
Nautical Instrument Repair Shop was not only respon­
sible for the repairing of chronometers, but also for bin­
oculars, barometers, clocks and watches, compasses, sex­
tants, stadimeters, etc. Instrument repair work was being 
done for the Hydrographic Office, the Bureau of Aeronau­
tics, the Bureau of Standards, the Coast Guard, the Bureau 
of Ordnance, the Bureau of Naval Construction and Re­
pair, Maritime Commission, Naval Research Laboratory, 
David Taylor Model Basin, and Army Engineers, to name 
a few. 

We will continue with Part II in the November 
issue of Horologi.cal Times. 
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The Yale #l Timelock 
and the Stockwell Patent of 1875 

Part] 

A fter the introduction of the safe timelock con- expanded to three or more movements if desired. 
cept and the application of the first successful 2) The clock movements functioned independ-

timelock mechanism in 1871, it took quite a while for the 
banking industry to accept the idea that their vault 
doors would be controlled by a mechanism buried deep 
within the vault itself, accessible to no one until the 
mechanism itself allowed the vault to be opened. But 
when the idea did take hold, the industry's appetite for 
these revolutionary devises was almost insatiable. 
Numerous inventors and manufacturers devised a pleth­
ora of timelocks to fill this real need for more vault 
protection than just a combination lock could provide. 

One of these many inventors, a genius by the 
name of Emory Stockwell, was granted a patent for a 
timelock design on September 21, 1875 that would set 
the standard for nearly all timelocks to come (Figure 1). 

The Stockwell Patent presented several innova­
tive features not found on previous timelock mecha­
nisms, yet are still found on all timelocks even today: 

1) He used two high-grade clock movements to 
regulate the accuracy of his mechanism, and could be 

No. 168 1 062. 

Figure 1. Emory Stockwell timelock patent drawing of 1875. 
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ently of each other so that only one was.needed to unlock 
the timelock in case the other movement failed. 

3) He designed the timelock so that the clock 
movements would continue running even when the 
timelock was unlocked. 

4) He designed the timelock so that the opening 
and closing times could be easily set and readily changed 
by bank employees. 

5) He provided an indicator to show how much 
running time was left on each movement as well as how 
much had already elapsed. 

6) He provided a stopwork on each movement so 
that a reserve power would always remain on its main­
springs (for ease of starting each movement). 

7) He designed spring-loaded mounting screws 
that would absorb the shock in case the vault doors were 
to be slammed shut, or in case someone might try to 
destroy the clock works by hammering on the outside of 
the door. 

Block J 

Opening recess 
Lever F 

Split yoke G 

Roller H 

Stop work M 

Hour dial D 

Indicator finger O 

Indicator hand d 



8) He designed a means to prevent the clock 
movements from being destroyed should the vault's 
boltwork be purposely jammed. 

As soon as the patent was granted, the Yale 
Lock Company of Stamford, Connecticut began the 
manufacture of the Stockwell Patent timelock and dubbed 
it the Yale Model #l (Figure 2). A close scrutiny of the 
patent drawing and the actual timelock shows that the 
company followed the patent design quite faithfully, 
making only two notable modifications: 

1) The stopwork for reserve poiwer was de­
signed into the running time indicator in the patent 
drawing (Figure 3). Yale, instead, used a conventional 
stopwor k on the mainspring barrel (Figure 4), obviously 
in order to save complicated design and manufacturing 
costs. 

2) The indicator fingers and indicator hands on 
the dials were eliminated, relying instead on using the 
top of the dial to show current time (0 and d in Figure 
1). 

Figure 2. The Yale # 1 timelock. 

Figure 3. Stockwell's original 
(and very complicated) stopwork 
for reserve power retention. 

Figure 4. Conventional stopwork on the Yale #1. 

The Yale Lock Company, through its founder, 
Linus Yale, was the inventor of the combination lock for 
safes and vaults and was the leader in combination lock 
design and manufacturing worldwide. Although Yale 
didn't invent or design the vault timelock mechanism, 
through its use of the Stockwell Patent, the Yale Lock 
Company propelled itself into the forefront of timelock 
manufacturing as well. Just as the Emory Stockwell 
timelock design set the standard for all future designs, 
the Yale # 1 became the standard in the banking and 
vault protection industries well into the twentieth cen­
tury. 

THE YALE #l CASE 
The Yale #l case is a rectangular shaped, nickel-plated, 
bronze box designed to house the timelock mechanism 
and movement. The case has a hinged door cover with 
a lock to prevent unauthorized persons from tampering 
with the mechanism once it is set up, yet its glass 
aperture allows a person to view the time dials and 
"hours to run" dials without opening the case door. 
Holes in the door glass allow a person to wind the 
movements, again without opening the case (Figure 5). 

This timelock case itself is mounted to the inside 
of the safe or vault door with three mounting studs and 
springs. The springs were used to "help obviate damage" 
to the timelock from "any sudden concussion or percus­
sion," according to Mr. Stockwell's patent. 

THE TIMELOCK MECHANISM 
When a person unlocks the combination lock of a vault 
door, he can now turn the handles on the door. Turning 
these handles allows a series of levers and bolts (the 
"boltwork") to retract from the door frame back into the 
vault door, thus making the door free to open. 

The timelock mechanism is positioned in the 
vault door in the path of one of the vault's internal bolts 
(see the May '89 and July '91 issues of Horological 
Times). When the timelock is unlocked, this bolt is al­
lowed to enter the timelock case (Figure 6), allowing the 
door to be opened. If the timelock is locked, a "block" 
prevents the bolt from enteringthe timelockcase. When 
this bolt cannot move, neither can any of the other 
boltwork, and the handles will not turn. The boltwork 

Figure 5. Yale #1 with front cover closed. 
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remains protruded into the door frame, and the door 
cannot open. 

Referring to Figures 1 and 6: The "block" J that 
controls entrance JI into the timelock case is attached 
to a counter-balanced lever F and pivots at f. Operating 
this lever assembly is lever G and its rollers H and H. 
When the dialsD andD permit one of the rollers to drop 
down at a specified time, this dropping causes lever F to 
fall, pulling down block J and unblocking the hole J 1. 
With the hole unblocked, the bolt from the doors' boltwork 
can enter; the boltwor k is now allowed to retract and the 
door opened (Figures Sa and Sb). 

To protect the clock movements from stopping if 
the vault's boltwork is jammed or forced against the 
block J, Mr. Stockwell designed a split yoke G (Figure 
7), held together by a springg. If the upward motion of 
the counter-balanced lever Fis impeded, the spring g 
permits the two sections of yoke G to separate and the 
rollers rise up and down on their friction pins without 
stopping the clocks. When the obstruction or impedi­
ment is removed, the operation of the springg will raise 
the lever F and block J to the locked position. 

Figure 6. The Yale model #1 showing blocked hole in which a tongue 
from the vault's boltwork would try to enter, preventing the boltwork 
from functioning until the time movements unblock the hole. 

Figure 7. The "rollers" ofthetimelock mechanism, referred to in Mr. 
Stockwell's Patent (Figure 1) as the "rollers H & H," pivotting on a 
"split yoke G." 
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THE TIMELOCK HOUR DIALS 
The most unique features of this timelock are the hour 
dials (Figure 9). With these dials the times for locking 
and unlocking may be set and changed easily. They are 
made to revolve by the clock movement and to indicate 
the correct time of day. 

Each dial contains 24 friction stop pins. The 
hours are indicated on the head of each pin from 1 to 12 
in white numerals and from 1 to 12 in black numerals to 
indicate a..m. and p.m. respectively; or, as Mr. Stockwell 
suggested in his patent, the dials could be divided 7 
a.m.to 6 p.m. in white and 7 p.m. to 6 a.m. in black to 
indicate day and night, respectively. 

These dials revolve in a direction outward from 
the center of the movement, one to the right and one to 
the left. 

TO SET OR ADJUST THE TIME OF DAY 
Loosen the retaining thumb nut on the dial arbor and 
revolve the dial until the stop pin with the correct hour 
is positioned at the top of the movement. Re-tighten the 
thumb nut on each dial after setting. Fractions of an 
hour are indicated on the minute dials (next to each 
dial). These are set by moving the pointer to the correct 
fraction of an hour (correct minute). 

Figure Sa. The timelock mechanism (movements removed) showing 
the "rollers H & H" on its "split yoke" and the counter-balanced lever 
(Fin Figure 1). Note the ''block J" at the right end of the lever is in a 
raised position, blocking the access hole that is in the side of the case 
(Jl in Figure 1). Refer also to Figure 6. 

Figure Sb. The ''block" in this photo is now lowered by the lever, thus 
unblocking the access hole. 



TO SET OPENING AND CLOSING TIMES 
The friction (or stop) pins are movable by pushing 
inward toward the dial or by pulling outward from the 
dial (Figure 10). When not withdrawn (or pulled away 
from the dial) they provide a spu port or bearing trace for 
the friction rollers H and H to travel upon. As these 
rollers travel upon these pins, the block J remains in 
front of the bolt access hole Jl (Figure 6). Refer also to 
the section "Timelock Mechanism" above. 

To set the opening time, pull out each friction 
pin between the hours that you want the timelock to be 
available for opening. For example: The vault is to be 
available from 8 a.m. until 5 p.m. Pull out the friction 
pins starting with number 8 (white) through number 5 
(black). As the roller H passes the 7 a.m. friction pin, it 
begins a slight descent; at 8 a.m. it has reached its 
maximum depth, triggering the block J release mecha­
nism (described previously). Although the timelock is 
now unlocked, it is not necessary to unlock and open the 
vault, but can be done during this period. As 4 p.m. 
approaches (in this example), the roller H begins its 
ascent to the top of the 5 p.m. friction pin, at which time 
the blockJ is back into its position in front of the holeJl 
in the timelock case, effectively preventing the move­
ment of the vault door's boltwork until 8 a.m. the next 
day. 

Figure 9. One of the two hour dials on 
this movement with 24 numbered 
friction pins upon which the rollers ride. 

Figure 10. When extended, the hour wheels' friction pins provide a 
higher track for the rollers to follow (as shown by pins #4, 5, 6 (Figure 
9). When pushed in they provide a lower track (pins #7, 8, 9), thus 
providing enough change in roller height to lever the block from closed 
to open position (Figure 8). 

Figure 11. The original Yale # 1 timelock used movements by Seth 
Thomas. They proved unsatisfactocy and were replaced by the more 
reliable E. Howard & Company movements. 

It may sound, from this example, that the rollers 
H and H are travelling around the dials D and D; in 
actuality, the dials are doing the travelling and the 
rollers are riding over the "trace" formed by the pushed­
in friction pins, dropping down when encountering a 
pulled-out pin. 

Next month we'll take a look at the E. Howard 
clock movements that control the Yale #1. As an inter­
esting historical note, the Yale #l timelock was origi­
nally powered by movements made by the Seth Thomas 
Clock Company (Figure 11). However, these proved 
"unsatisfactory and were subsequently exchanged for 
Howard movements." 1 

0 

1 "Horological Treasure Guardians," by James W. Gibbs. BULLETIN 
of the National Association of Watch & Clock Collectors. April 1965. 
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J.P. Kenyon, CMC 

Calculating the Tinie 
Between Windings 

I nformation determined by calculation of the 
time between windings is useful in the compu­

tation of several possible unknown values that might 
emerge at the bench. As mentioned before, an analyti­
cal approach to these bits of puzzling information can 
eliminate frustration, save time, and even be fun. For 
this exercise we will be concerned with computing the 
number of turns required to wind the trains of an 8-day 
German chime clock. From this data we can determine 
how long the train will operate for each turn of the 
barrel, thus for each turn of the key. This procedure will 
be used as a basis for some compound calculations in 
future columns. 

TIME TRAIN 
In the time train we start with the center wheel since 
the revolution per hour of one is a known value. We can 
therefore conclude that this arbor will turn 24 revolu­
tions in a day, and (8 x 24) 192 turns in an 8-day period. 
Referring to our train count in Table 1 A, the first wheel 
with 72 teeth drives the second pinion of 10 leaves. This 
means that the second wheel on the second arbor will 
turn 7.2 times for each turn of the first wheel: 

72 
10 

= (X) or 7 .2 turns 

The second wheel with 55 teeth drives the center pinion 
of 10 leaves. This means that the center wheel on the 
center arbor will turn 5.5 times for each turn of the 
second wheel: 

55 
10 

= (Y) or 5.5 turns 

50 Horological Times/September 1991 

To determine (Z) the number of turns of the center 
wheel for each turn of the main wheel: 

(X) x (Y) = (Z) 
7.2 x 5.5 = 39.6 turns 

Since the center wheel turns 192 revolutions in 8 days, 
to calculate the revolutions of the barrel in that period: 

192 
39

_
6 

= 4.8 turns 

Therefore we can conclude that winding the time main­
spring 4.8 turns will cause the clock to run for 8 days, 2.4 
turns for 4 days, 0.6 turns for 1 day, etc. 

STRIKE TRAIN 
In the strike train the logical starting point is the star 
wheel which is attached to the third arbor and has 9 
points. From this design, we can deduce that this wheel 
makes one revolution every time the clock strikes 9. 
Each 24 hours the clock strikes 156 times, and 1248 in 
8 days. This means that the third wheel will turn 138.7 
times in an 8-day period: 

1248 
9 

= 138. 7 turns 

Referring to our train count in Table 1 B, the first wheel 
with 72 teeth drives the second pinion of 10 leaves. This 
means that the second wheel on the second arbor will 
turn 7.2 times for each turn of the first wheel: 

i~ = (X) or 7 .2 turns 



The second wheel with 52 teeth drives the third pinion 
of 9 leaves. This means that the third wheel on the third 
arbor will turn 5.8 times for each turn of the second 
wheel: 

5i = (Y) or 5.8 turns 

To determine (Z) the number of turns of the third wheel 
for each turn of the main wheel: 

(X) x (Y) = (Z) 
7.2 x 5.8 = 41.8 turns 

Since the third wheel turns 138.7 revolutions in 8 days, 
to calculate the revolutions of the barrel in that period: 

138.7 
41.8 = 3.3 turns 

Therefore we can conclude that winding the strike 
mainspring 3.3 turns will cause the clock to run for 8 
days, 1.7 turns for 4 days, 0.4 turns for 1 day, etc. 

CHIME TRAIN 
In the chime train the logical index point is the locking 
plate which is attached to the third arbor and makes 1 
revolution every hour. Each 24 hours the wheel turns 24 
revolutions, and it turns 192 times in an 8-day period. 

Referring to our train count in Table 1 C, the 
first wheel with 71 teeth drives the second pinion of 12 
leaves. This means that the second wheel on the second 
arbor will turn 5. 9 times for each turn of the first wheel: 

71 
12 

= (X) or 5.9 turns 

The second wheel with 60 teeth drives the third pinion 
of 10 leaves. This means that the third wheel on the 
third arbor will turn 6 times for each turn of the second 
wheel: 

~g = (Y) or 6 turns 

To determine (Z) the number of turns of the third wheel 
for each turn of the main wheel: 

(X) x (Y) = (Z) 
5.9 x 6 = 35.4 turns 

Since the third wheel turns 192 revolutions in 8 days, to 
calculate the revolutions of the barrel in that period: 

192 
35.4 = 5.4 turns 

Therefore we can conclude that winding the chime 
mainspring 5.4 turns will cause the clock to run for 8 
days, 2.7 turns for 4 days, 0.7 turns for 1 day, etc. 

TABLE 1 
GERMAN CHIME CLOCK 

WHEEL TOOTH & PINION LEAF COUNT 

A - TIME TRAIN 

Am2&: 
First 
Second 
Center 
Third 
Fourth 
Escape 

Wbeel Teeth 
72 
55 
64 
48 
50 
15 

B - STRIKE TRAIN 

Am2&: 
First 
Second 
Third 
Fourth 
Fifth 
Fan 

Wbee! Teeth 
72 
52 
63 
63 
63 

C - CIUME TRAIN 

Am2I 
First 
Second 
Third 
Fourth 
Fifth 
Fan 

Wheel Teeth 
71 
60 
80 
72 
93 

PRACTICE CALCULATIONS 
(Answers. on page 72) 

Pinion [&ayes 

10 
10 
8 
8 
8 

Pinion Leayes 

10 
9 
7 
7 
7 

Pinjon Leaves 

12 
10 
8 
8 
7 

1. Calculate the number of times the first wheel must 
turn to make a regulator clock with the following train 
count run for 8 days and 1 day: 
Arbor Wheel Teeth Pinion Leaves 
First 120 
Center 96 16 
Third 90 12 
Escape 30 12 

2. Calculate the number of times the first wheels must 
turn to make a 30-day mantel clock with the following 
train count run and strike for 8 days and 30 days: 
A - Time Train 
Arbor Wheel Teeth Pinion Leaves 
First 96 
Second 60 8 
Center 16 
Third 42 8 
Fourth 42 7 
Escape 48 7 
B - Strike Train 
Arbor Wheel Teeth Pinion Leaves 
First 96 
Second 64 8 
Third 54 7 
Fourth 48 7 
Fan 7 
The third wheel has two strike hammer lift pins. 

Next time we will apply this and other information to 
calculate the length of a missing mainspring. In the 
meantime, you should be gettingthe information organ­
ized in a file that you can easily refer to for later 
~~tafuns. O 
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Clock Timers 
Getting Started 

Part/ 

by 

Tom Dorman, CC 

T his article is for first-time users of a clock timer, and for 
those who have given up using the one they got. Timers 

for watches have been staples of the well-equipped shop for 
years, but the clock trade has been slower to follow suit. Two 
reasons account for this: (1) The wide variety of pendulum 
lengths and train designs result in thousands of different beat 
rate standards, and (2) Clocks are inherently noisy, which 
makes the isolation of escapement sounds much more difficult. 

All clock timers use an acoustical pickup, a micro­
phone, as a sound sensor. These devices "hear" and pass on to 
the timer all the sounds that occur as a result of mechanical 
contact in the clock. Any sound that is the same or similar 
volume as the escape tooth hitting the pallet will be registered 
as a "tick." The sound of the true ticks and the other sounds are 
not transmitted to all parts of the clock at the same level. We can 
use this fact to minimize the interference of other sounds by 
moving the point of sensor attachment to various locations on 
the movement, the case, or even a tool resting on the clock. 
Don't use the hands, as this will affect the rate. 

The gain control, or volume control, determines how 
loud a sound will have to be to turn on the beat light and be 
registered as a tick. Turning up the gain will result in softer 
sounds being heard by the unit. Recent timers have incorporated 
circuits that cut off sounds that are just slightly softer than the 
gain control is set for. This helps isolate the ticks from the noise. 
As a rule, the best practice is to tum the gain control down until 
no beats are heard. Then tum it up until the escapement sounds 
are turning on the beat light most of the time. About 1/32" more 
will give you the best chance of getting all the ticks. 

It will also give you the chance of sensing other sounds 
that are not ticks. Adjusting the gain control further will not 
help, and if no location can be found for the pickup where these 
sounds are minimized, the source of the sound will have to be 
treated. Some of the more common sources and their treatment 
are: 

Crutch Slap--The sound made when the pallet is 
impulsed causing the crutch to suddenly change from being 
driven by the pendulum to driving the pendulum. Minimize the 
gap between the crutch and the pendulum rod (good practice, 
anyway) and add a little extra oil to the gap. The oil will dampen 
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the sound until you are finished with the timer, and then should 
be cleaned out and re-lubed with a very small amount of oil. 

Chains, Cables, and Weights--Settle everything down 
after making adjustments so that no metal parts are hitting each 
other. Make sure the pendulum is not hitting anything. 

Loose Pendulum or Suspension Spring Parts--These 
can affect the operation of the clock, so finding them is a help. 

Banking Pin Slap--In floating balance or hairspring 
clocks, a fairly loud sound is heard when the roller pin hits the 
lever and when the lever hits the banking pins. Move the sensor 
as far as possible from the balance and still be able to hear the 
ticks. This is one of the most difficult escapements for the timer. 
It may be necessary to put a small, even number in the counter 
and only use the numbers that come up which are close to the 
expected value. More about this later. 

Strike or Chime Operation in Progress--It is very 
annoying to nearly reach the end of a timing period and have it 
spoiled by the sound of a strike warning. Do all timing just after 
the hour. This will also avoid the slowing influence of a heavy 
lifting action in some clocks which occurs just prior to the hour. 

There are as many noisemakers as there are clocks, but 
this gives the idea. The best way to find out what the timer is 
hearing is to use the earpiece provided with most timers. Watch 
the beat light as you listen to the sounds the timer is hearing. 
Some are very difficult to isolate, but often these are mechani­
cal events which will affect the quality of the clock repair and 
should be fixed for their own sake, not just to aid the use of the 
timer. 

Many of the sounds you can hear will not tum on the 
beat light and will not affect the readings. It is very unusual for 
the sounds of other clocks to be registered in the beat light. If in 
doubt, stop the clock you are timing and see if the beat light 
comes on when a nearby clock is making noise. Even tum up the 
gain to see if you can get the timer to register the noise. In most 
cases, it will not. 

The manuals that come with the timers have some very 
helpful tips and should be read several times. One point that 
seems to get overlooked is the number of beats counted in each 
average reading taken. An escapement has many variations, 



each one of which is repeated every time the wheel turns. It is 
vital to sample each of those variations and roll them into the 
average rate calculated by the timer. The only way to get them 
all, and to avoid getting one of them twice, is to take the average 
readings for rate with a number in the beat counter equal to 
twice the number of teeth in the escape wheel. Because each 
tooth is visited twice, this will give you a reading which is the 
average rate exactly once around the escape wheel. 

PRELIMINARY SETUP 
Before you try to get an average rate for the clock, get an idea 
of how well the gain control is working and at what rate the 
clock is probably running. A minute spent on a preliminary 
assessment of your setup will reduce frustration and avoid false 
interpretation of results. 

If the timer has both even and odd numbers that can be 
put in the counter, use the even numbers. Odd numbers in the 
counter will introduce variations caused by the clock being out 
of beat, which are not helpful at this point. Beat will be 
discussed in a later article. 

Put the lowest even number available in the counter. 
Look at the numbers flowing past. (On a short pendulum clock 
they may come too fast to see. If so, put a little larger even 
number in the dial.) If the gain and sensor placement are 0 K, the 
numbers will be similar to each other. If occasional numbers 
differ greatly from the rest, it is an indication that the gain is too 
low, or that other sounds are being sensed. The point is that it is 
not necessary to wait for one complete revolution of the escape 
wheel to assess the setup. 

Also note the numerical value of the numbers flowing 
past. These are the numbers that will be averaged by the timer, 
a task you can approximate in your head. This information will 
allow you to reject crazy averages that are caused by unwanted 
noises that can still spoil some readings. If the nominal average 
you come up with at this stage is divided by the number in the 
counter, you will have an idea of how much the reading can be 
affected by one missing, or one extra, tick or sound. In other 
words, the timer's average rate calculated for once around the 
escape wheel has to vary by that amount if it is to be blamed on 
the setup. Variations less than that amount are true variations in 
the rate of the clock and should be taken as true information 
about the behavior of the clock. 

If the setup just can't be refined at the preliminary 
stage, if the readings occasionally give much smaller or much 
larger values, then don't even try to get a reading once around 
the escape wheel. Divide the number of beats in half or in 
quarters so you can reject the bad values and keep the good 
readings. If the counter should have a 60 for a 30-tooth escape 
wheel, then put a 20 or a 30 in the counter. If two of the readings 
with a 20 in the counter make sense and one doesn't, then 
average the two readings and ignore the deviant. This isn't 
accurate, but it will be close if there is no fundamental malfunc­
tion going on in the escapement. In such cases, a good test run 
is needed to verify that the clock is running at a good rate. 

MEASUREMENT 
Now put the correct count in the dial to measure once around the 
escape wheel. A lot of time can be lost waiting for a clock to 
stabilize into the amount of pendulum motion it will sustain. 
Until the pendulum has stabilized, the average rate will vary 

with the amplitude of the pendulum. It is a good idea to run the 
clock a little to verify that all is in basic working order. Note the 
maximum pendulum swing point against a wall or case refer­
ence mark after the clock has been running for a few minutes. 
Take the pendulum to that point for each restart and let it go 
from there. Take at least three readings to be sure the clock is 
stable. 

If the second value is smaller than the first but the third 
is larger than the second, this is the clock taking control of the 
rate. If the third is smaller than the second, take a fourth reading 
(and so on) until the direction of change from one reading to the 
next reverses. When it does, the last two readings and all 
subsequent readings can be used as valid data. 

If the clock has a standard rate published on the list that 
came with the timer, then this value can be used to regulate the 
clock. If not, counting the train can be done to obtain a standard. 

Next month we will discuss the regulation process and 
how to arrive at a good rate using an error correction factor. 

KEY TEST 
FOR 

QUARTZ WATCHES 

The 11KEYTESTFORQUAR'IZWATCHES11 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. 

D 

Material and instructions for learning this test 
are supplied by the A WI-ELM 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 set­
ting. 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 A WI 
office for an information sheet and application 
form. 0 
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BULLETIN 
BOARD 
A. NEW REQUESTS 

WATERBURY TIME & STRIKE MOVEMENT 
Howard Wiseman, Norfolk, VA, has a Waterbury 
Clock Company Time and Strike movement which is 
3-3/4 inches round and 1-1/16 inches thick (wide). He 
describes his problem as follows: 

The gathering pallet has two pins to pick up the rack, 
and this gathering pallet is attached to the two-pin 
strike wheel arbor. The problem lies in the fact that the 
gathering pallet will stop between the teeth of the rack 
regardless of the position or adjustments made. 

Needless to say, the clock will not strike prop­
erly for at least one or two hours, then it will stick 
again as the time train moves it forward. This move­
ment has a groove on the side of the hour pipe for the 
hour hand to be attached. There are no markings or 
numbers on the plates or wheels to identify the correct 
way to reassemble the movement properly. 

Ifyoa are familiar with this movement and can offer 
suggestions for solving this problem, we would like to 
hear from you. 

MISSIONARY'S CLOCK 
Robert Trainer, Waverly, OH, has a customer who has 
been a missionary in India for many years and pur­
chased the clock pictured here in India. Can anyone 
identify the manufacturer of the clock and give its 
approximate age? 

On the back plate of the clock is engraved the name SOLDANO just 
below the hands setting stem. In the extreme lower left hand comer is 
engraved the number 1118. The strike select lever provides for silent, 
grand strike, strike. 
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LENZKIRCH A.U.G. CLOCK 
Arnold McCloud, Newton, KS, has the clock pictured 
here for repair. If anyone has experience with this 
clock, Mr. McCloud would like details on setting up 
the strike and chime mechanism. 



LORCH LATHE 
Murray Falk, Calgary, Alberta, Canada, has a very 
old "Lorch" 6 mm lathe set with many accessories and 
attachments, but to complete the set he still needs 
cone chucks set and collets # 13 to 17. If collets larger 
than 41 were made for this instrument, he needs them 
too. Donald de Carle's book The Watchmaker's Lathe 
and How to Use It, 1st Edition, 1952, describes this 
tool (pages 131-134). Falk would like to correspond 
with anyone who has parts, accessories, or attach­
ments. Mr. Falk has tried for several years on this. 
Several times references have been made that Lorch 
has disappeared, but surely not all its products have 
also. If anyone has or can name a source for these 
items, we would like to hear from you. 

PIERRE BIDAUX WATCH 
Jim Stanley, Ft. Wayne, IN, seeks the name and 
address of the distributor for Pierre Bidaux watches. 

CUCKOO CLOCKS 
R.W. Dietzel, Albuquerque, NM, has two questions 
both relating to cuckoo clocks. 

1. Is there a parts source (new or used) for outdated 
cuckoo clocks? Quite often only a chain wheel is 
terminally worn and the remainder of the clock is in 
excellent condition. It seems a shame to let these old 
beauties die because a single part is no longer avail­
able. The suppliers that we usually depend on no 
longer support many of these cuckoos. Those compa­
nies are: S. LaRose, Timesavers, and Cuckoo Clock 
Mfg. Co., New York, NY. 

2. Is there a publication for identifying cuckoo clocks 
from the layout pattern of their rear plates as one finds 
in the 400-Day Clock Repair Guide by C. Terwil­
liger? To illustrate this problem, here is a tracing of a 
cuckoo rear plate. There are no other marks whatso­
ever on the clock plates, front or rear. How does one 
identify? 

0 0 0 0 vv ~ L J 
0 ~ 0 0 

l ( .) 
0 0 • 

D ii 

0 

0 0 

The 7-point star wheel is located between plates. 

B. RESPONSES 

EARLY AMERICAN CLOCK CASE 
We have had a number of additional responses to the 
request of Kenneth West for information about this 
case. Many have gone to the trouble to take good 
photos of their clock or give detailed descriptions of it. 
The interesting thing is that although the same basic 
design reappears in all of the clocks, there are some 
variations on most of them. The following details were 
supplied by Dell Littlefield, Ft. Walton Beach, FL. We 
appreciate the efforts of the many readers who re­
sponded to this request. 

Enclosed are some pictures of a similar clock. This 
clock is also incomplete in that a small finial origi­
nally protruded from the top center of the centerpiece 
but has been broken off. The movement in this clock is 
marked CALEDONIAN CLOCK CO. It is a lyre­
shaped movement and I have been told they were made 
by Seth Thomas. I have been unable to confirm this. 

I have restored several types of this clock and 
have found New Haven movements as well as un­
marked movements in them. The cases were manu­

(Please turn to the next page) 
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BULLETIN BOARD 
(Continued from the previous page) 

factured lJy a Binningham, England finn using Ameri­
can movements. There was an article in one of the 
early issues of the English magazine Clocks detailing 
the history of this company. I lost my copy but believe 
it was one of the 1979 issues. This article stated the 
company was founded in 1867 and produced until 
1937. 

Close examination of the case will show the 
manufacturer's lack of detail in building the cases. 
Columns or finials are never very well matched, the 
inlay is put on without regard to matching strips or 
even insuring all inlays are vertical, the fretwork is 
nonsymmetrical, etc. I feel this is part of the charm of 
these clocks. 

The English clockmaker friend who intro­
duced me to these clocks referred to them as "Cuth­
berts. " He couldn't explain the origin of this name 
and, as I recall, had no connection to the name of the 
company mentioned in the Clocks article. 

CLEANING WATCH DIALS 
Tamara McCall, Royston, GA, writes that they use a 
pencil eraser to clean dials. The eraser should be used 
exclusively for this purpose and not for anything else. 
Perhaps what we used to call "art gum" erasers in 
school would also work quite well and be a little easier 
on the dial. 

GREINER MM-1 OPERATOR'S MANUAL 
Gerhard Hutter, Palm Beach, FL, sent a copy of the 
operator's manual for the Greiner MM-1 in answer to 
Dewey Clark's request. 

C. ITEMS STILL NEEDED 

ADMI QUARTZ WATCH TIMING MACHINE 
Steve Bingham, Denton, NC, has an Admi quartz 
watch timing machine, model TAC II, serial #0204-B. 
He is seeking an instruction manual and wiring 

56 Horological Times/September 1991 

diagram as well as a source to purchase a power 
supply. If you can supply a manual and wiring dia­
gram we will copy it and return your original to you. 
If you do not know a source for spare parts, perhaps 
you can provide the name of a service agent who will 
repair the unit. 

SONCEBOZ CHART DRIVE TIMEPIECE 
David Brown, Sr., Zachary, LA, has a chart drive 
timepiece for a General Electric recorder which rec­
ords electrical current fluctuations. The movement is 
marked: 

Societe lndustriel de Sonceboz SA 
For General Electric 

It has four mainsprings in line and runs on either 
balance (slow) or governor (h. speed), which are fea­
tures different from anything Mr. Bingham has seen 
before. He is seeking any repair information anyone 
might have. 

UNITED METAL GOODS MFG. CO. 
James Campbell, Lowell, NC, is seeking a replace­
ment motor and movement for any electric clock made 
by United Metal Goods Mfg. Company, Brooklyn, NY. 
The movement in question is housed in a case contain 
ing a horse, carriage, and lamp post. It was made in 
either May 1965 or 1966 and is identified as model 
701. A useable replacement is sought. 

ELGIN WATCH SERIAL NUMBER 00,000,002 
Chester Gilbert, Morens Valley, CA, has a 20/0, 15 
jewel Elgin, First Model 492 ladies' wristwatch cased 
in an 18K case. This watch has the following markings 
on the movement: 

Elgin USA: 15 jewels: 00000002 

The case is marked: 

Cased and Timed by Elgin National Watch Co. 
J. Milhening Inc. 

m 
18K 

Speculation is that this was an early "test market" 
piece. Can anyone, perhaps a former Elgin employee, 
explain this extremely low movement number? 

Do you have 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: "Bulletin Board," c/o 
A WI Central, 3700 Harrison Avenue, Cincinnati, OH 
45211. D 



ROCK QUARRY 

Getting a Round Tu.it 

M ost all watchmakers and clockmakers are pro­
crastinators. Many even put off today what they 

can do tomorrow. 
For example, what about that watch or clock 

you've been pushing aside in the hopes that it will go 
away? If you take in a repair job, it should be with the 
idea that you'll get it out as soon as possible. This is 
something I always strive to do, even though it may be 
taking more time than I figured it would. Or ifl find I'm 
losing money on the job, I still take it in the order it came 
in. Many's the times I stayed till all hours of the night 
working on one of those jobs just so I could keep a 
customer happy ... 

I'll never forget the time I was visiting another 
shop when a customer came in to pick up her watch. The 
watchmaker told her it wasn't ready yet because the 
parts he needed hadn't yet arrived. I couldn't help but 
notice that the job he was talking about was still in the 
box. I brought it to his attention and told him there 
wasn't any mention on the envelope about the thing 
needing any parts, so he must have been thinking of 
another job. 

The customer said, "That's right. You told me all 
it needed was to be serviced. Give it back to me and I'll 
take it somewhere else." 

After she left, he turned to me, without saying 
a word, and pointed to the door. I had to leave anyway. 
For some reason I haven't heard from him since. 

Of course, I have to admit, some customers are 
very unreasonable. The other day a clock repair cus­
tomer called to inquire about his clock. I told him it 
would be ready soon, as all I had to do was to make 
several more adjustments. He wanted to know what I 
meant by 'soon', as I already had it for a year and a half. 
This got me upset ... I can't stand it when a customer 
lies. I haven't had it for a year and a half. It's only been 
17 months. I thought to myself," Just for that, wiseacre, 
I'm not going to start on it for another 17 months!!" 

On the other hand, there are those customers 
who will play along with you. Several years ago I had 
one of those jobs you wonder why you ever took it in. You 
knowwhatl'mtalkingabout?Itactuallygottothepoint 
where I was running out of excuses. This doesn't happen 
very often, but in this particular case I was scraping the 
bottom of the barrel. Have you ever used this one?: "My 
Grandfather in Albania had to have a lung transplant, 

Fred S. Burckhardt 

so I gave him one of mine. The doctor told me it would 
be at least two years before I could do any more work." 

Now you have to admit, this would bring tears 
to the eyes of a member of Hell's Angels. I even got 
choked up when I told her. Do you know what her 
answer was?: 

"I'm from Albania too. What's his name and 
whereabouts does he live in Albania?" 

Most people would stop there, but I wasn't about 
to let her get the best of me. I told her he lived on 12th 
Street in the town of Tirana, and his name was Stanis­
laus O'Reilly. 

She said, "Oh, yes, I remember old Stan. We 
used to go to different schools together." 

I could tell I was beaten. I told her I would have 
it ready for her very soon. She said, "I want to pick it up 
in one month. I don't want to hear any more excuses. If 
it isn't ready when I come in, you won't have to have an 
operation, because I'll tear out your lungs!!" 

The moral of the story is: Never let a customer 
intimidate you. If you let one get by with it, word will get 
around, and before you know it, others will try it too. It 
could even get to the point where your customers won't 
believe anything you tell them. Just think what a 
revolting situation that could be. Not only will it mean 
you'll have to get things out on time, but you may have 
to work overtime getting it done. Worst of all, you could 
get a reputation of delivering things when they are 
promised. This could lead to big trouble and could ruin 
everything you've worked for through the years. Think 
of the consequences: You may have to work all week 
long; you will have to keep promises that were never 
meant to be kept; you will have to start to tell your 
customers the truth; and, as much as I hate to say it, 
your Grandfather in Albania will have to get somebody 
else to give him a lung. 

As I see it, we must all stick together so this will 
never happen. I recommend we form an organization 
called "Watchmakers and Clockmakers Anonymous for 
the Protection of Procrastination." If you want, I will be 
happy to serve as Chairman, but I won't be available 
until sometime after Christmas. 

Think this over and let me know how you feel 
about it. I'll expect to hear from you sometime after the 
first of the year. 

D 
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LATHE WORK 
Making a Difficult Job Easy 

By J.M. Huckabee, CMC, FBHI 

T he most difficult part of a repivoting job 
is locating and drilling the arbor in its exact 

center. Likewise, any job that requires an exact 
center location is not easy. Early students of lathe 
work find this task almost impossible on small 
pieces of their exercise. 

The machine tool industry has methods of 
accomplishing center location in large pieces, which 
is really not feasible in our trade. Is there a solution 
for the clockmaker? Indeed there is, and it is rela­
tively simple. However, the tools must be handmade. 

Let's explore the situation. Would you believe 
the exact center can be located with a starting hole in 
five seconds? It can! 

Tum your attention to Figure 1. We have a 
group of tools I call "center locators." These are made 
in a family of sizes, with those shown being suitable 
for mid-range sizes of clockwork. These little gems 
work like magic! 

Figure 1. A group of center locating lools for lathe work. 
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The business end of the tool is shown in 
Figure 2 . It is a drill with three cutting edges with a 
tip angle of about 60 degrees. The locator is a cup 
center with a wider angle and is illustrated in Figure 
3. It is imperative that the drill and locator have 
essentially zero clearance in their fit. 

How does the tool work? This is a one-hand 
operation; it is important that the tool fit the user's 
hand and that it is held properly. Refer to Figure 4 for 
the holding method. The knob is sized such that it 
can be held without inhibiting finger and thumb 
motion. Our drill bit length should correspond to the 
ball of your thumb and finger. The reason is shown 
in Figure Is. The drill tip should be easily extended or 
retracted from the locator in a one-hand operation. 

Now for an exercise with our center locator: 
Place a piece of brass rod-stock in the lathe. A piece 
of 1I8 inch rod fits your #32 chuck and is suitable. 
Chuck the piece true, face the end, and cut a small 

Figure 2. The drill has three e?ges with an included angle of 60 degrees. 



edge-chamfer at about 45 degrees. We are now ready 
to locate our five-second center starting hole. Figure 
6 gives the idea of our setup. This could be an arbor 
to be repivoted or brass stock to make a bushing. The 
arbor to be repivoted should be supported by a 
steady-rest, any burr machined away, and the cham­
fer cut just enough to break a possible sharp edge. 

Observe the technique in Figure 7. Place a 
drop of oil in the locator cup and press it hard onto 
the work piece. Now feed the drill into the work piece. 
It's just that simple! Our next step is related in Figure 
8. With the work piece continuing to run, retract the 
locator and feel the bit running in its newly cut 
center. If there is an error in location, you will 
immediately detect it. Repeat the drilling if neces­
sary. 

Now for some thoughts on drilling: I use the 
technique depicted in Figure 9. The small drill bit is 

Figure 3. The drill locator has an 80 degree centered cup mouth. 

Figure 4. Here is how to grasp the tool. 

Figure 5. Hold the locator with thumb and finger. 

Figure 6. Face and chamfer the work piece. 

Figure 7. Hold the locator firm on the running work piece and begin drilling. 
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supported on a finger that is rested against the 
running work piece. Keep the bit sharp, use a lubri­
cant, avoid chip buildup in its flutes, and don't let it 
skid. If the bit skids on the hole bottom, it work­
hardens the material and wipes the cutting edges 

Figure 8. Retract the locator and feel the drill in its center. Center error is 
detected by feel. 

AWi 
Material Search 

Network 

EDITOR'S NOTE: This column is designed to 
work in conjunction with the AWi Movement 
Bank. If you can supply any of the items listed 
here, please send details to the Material Search 
Network. Do not send the items. Members 
requesting these items will be advised of their 
availability and will contact you direct. 

vs Ball-Hamilton, 21 jewel, 9998 railroad dial, 
24-hour, mint. 
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away. I like to drill an arbor 4-6 pivot diameter deep. 
A fluted bit will drill a slightly tapered hole which 
really aids in fitting the new pivot. 

Next month we will continue with "Construc-
tion of the Center Locator Tool." O 

Figure 9. Drilling in a per1ect center. Use your finger to support small bits. 

WS 18K yellow gold watch case and move 
ment (new or used), 16 mm wide (length 
not important), with or without lugs, dia­
mond trim is also all right, make is not 
important. 

W6 Longines 11.62 clutch lever and interme­
diate set wheel. 

W7 Replacement movement for one shown 
here in good or repairable condition. 

If you can supply any of these items, please contact: A WI 
Material Search Network, A WI Central, P. 0. Box 11011, 
Cincinnati, OH 45211; Fax (513) 661-3131. O 



NEW 
MEMBERS 

AVILES, Mihuel Angel--Corozal, PR 
BEATSON, Trevor--Calgary, Alberta, Canada 

Sponsor: Archie B. Perkins--Denver, CO 
BERTRAM, Gene--Kirkwood, MO 
COUSINS, E.J.--Sussex, England 
CRNIC, Paul--Rock Hill, MO 
DAYKIN, Graham Edward--Vacaville, CA 
DODRILL, A.V., Jr.--Huntington, WV 
GENUNG, Kathy--Hampton, VA 
GOLDFINCH, Brian R.--Port Orange, FL 
HOCKMULLER, Hubert F.--Longmont, CO 

Sponsor: Archie B. Perkins--Denver, CO 
HOLLY, Patrick B.--Tualatin, OR 
LAMBOY, Larry--Vista, CA 
LA SPADA, Robert R.--Westlake Village, CA 
LOPEZ, Jose J.--Jayuya, PR 
MENDES, Joseph E.--Auberry, CA 
MIDDENDORFF, Fred--Lakeport, CA 
MULLINS, William M.--Campo, CA 
NERGER, Paul V.--San Diego, CA 
PAK, In Yang--Glen Burnie, MD 
PARCEL, Rodney, Sr.--Perris, CA 
PINE, Mary High--Great Falls, MT 
RAMSEY, Roy B.--Odessa, FL 
SAWYER, Steven W.--Ben Lomond, CA 
SCHNELL, Ida lolha--Grass Valley, CA 
SHIFRIN, lsaac--Louisville, KY 
SPARKS, Hugh--Minneapolis, MN 
STRONG, Benjamin--Saratoga, CA 
SUSSMAN, Gerald Jay--Arlington, MA 

Sponsor: John Kurdzionak--Stoneham, MA 
TALLEY, Eric--Allentown, NJ 
TEETS, Bert P.--Sonora, CA 
VAN ORSDEL, James--Charlotte, NC 
VON KROHN, Stephen--Toronto, Ont.,Canada 
WALKER, Sandra--Harrison, TN 
WOOD, Jeffery D.--Rome, GA 
WOODARD, Brenda K.--Smithfield, NC 
VENT, Donald--Palo Alto, CA 

0 

BOOKS FROM AWi 
QUESTIONS & ANSWERS IN QUARTZ WATCH REPAIRING­
-Allee B. Carpenter and Buddy Carpenter. A basic understand­
ing of quartz technology. $12.95 

GRUEN WATCHES: A SPECIAL COLLECTION--Robert D. 
Gruen. A collection of Gruen watches with photos and descrip­
tions. $6.95 

BENCH PRACTICES FOR WATCH\CLOCKMAKERS--Henry 
B. Fried. Hairspring practices, replacing regulator pins, jeweling, 
and dial repairs. $16.95 

CAVALCADE OF TIME--Henry B. Fried. Highlights of the Zale 
Private Collection of Timepieces. $16.95 

THE BEST OF J.E. COLEMAN-CLOCKMAKER--Orville R. 
Hagans. An aid to solving everyday problems in clock repairing. 

$30.00 

ESSENCE OF CLOCK REPAIR--Sean C. ("Pat") Monk. A prac­
ticing clockmaker reveals repairing secrets. $19.95 

HOW TO REPAIR HERSCHEDE TUBULAR BELL CLOCKS-­
Steven G. Conover. A book for the serious clockmaker inter­
ested in high quality timepieces. $12.95 

QUESTIONS & ANSWERS FOR THE CLOCKMAKING PRO­
FESSION--AWJ. Experts answer everyday questions about 
clockmaking. $14.95 

QUESTIONS & ANSWERS FOR THE WATCHMAKING PRO­
FESSION-AWi. Helpful information on repairing watches. $5.95 

REPAIRING QUARTZ WATCHES--Henry B. Fried. Includes a 
basic course in electricity & electronic horology. $22.95 

STRIKING CLOCKS--Joseph G. Baier. Ph.D. A hands-on 
survey for the clockmaker. $7.95 

THE SHIP'S CHRONOMETER--Marvin E. Whitney. A concise 
treatise on the fascinating nautical timepiece, for the collector as 
well as the horologist. $75.00 

WATCH & CLOCK INFORMATION, PLEASE--W.H. Samelius. 
The writing ofSamelius edited by O.R. Hagans. $30.00 

THE WATCH ESCAPEMENT--Henry B. Fried. How to analyze, 
adjust, repair the lever and cylinder, and more. $14.95 

THE WATCH REPAIRER'S MANUAL-Henry B. Fried. The 
newly expanded and updated fourth edition of this popular 
textbook on watch repair. $27.00 

If you are Interested in any of the above books, please send 
your list along with a check or money order made payable 
to AWi Press. (U.S. Funds only.) Include your name, ad­
dress, zip code, and phone number and send to: AWi 
Central, P.O. Box 11011, Cincinnati, OH 45211. 

ALL BOOKS SHIPPED POSTPAID. 
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Joseph L. Cerullo, CMW, CMC 

Notes on the Recent 
June Meeting 

F rom June 28th-30th the American Watchmakers In­
stitute and the affiliate chapters held their annual busi­

ness meetings. As your newly elected affiliate chapter chair­
man, I would like to summarize the events for those who were 
not able to attend. 

Before I begin, I would like to thank Paul Wadsworth, 
on behalf of all the affiliate chapter delegates and alternates, for 
a job well done these past two years. Paul has helped make our 
annual meeting an organized session for constructive work. I 
hope I can continue to make the affiliate chapters an important 
part of the function of the American Watchmakers Institute and 
its committees. 

I have served as vice chairman of the affiliate chapters 
for three years, and I am looking forward to serving this group 
as its chairman. I have been attending the affiliate meetings 
since 1983 when a fellow New Jersey member, Walter Riegler, 
was chairman. 

I first came out as an alternate to our delegate, Henry 
Frystak. As the alternate, I remember remaining fairly quiet 
through the entire weekend. I met many distinguished people 
whom I had heard about and whose articles and books I had 
read. I listened and watched to see how this process worked. At 
the end of the weekend, I went back to the New Jersey Watch­
makers Association with all kinds of new ideas and a new sense 
of commitment. 

At this time I was beginning my three-year term as 
president of our chapter. I can honestly say that after nine years 
of attending these meetings I still come home with a new 
outlook on all that's before me. These meetings help to serve as 
a "pep rally" for the year to come. 

I have also noticed, in looking back over the past nine 
years, that the affiliate chapter meeting itself has changed 
significantly. This in part is due to very active chairmen in the 
past. 

I can recall delegates and alternates arguing for hours 
over topics or proposals which had already been beaten to death 
for two or three years in the past. The meetings would drag on 
through the evening on Friday with very little being accom­
plished. Delegates would recess and leave the meeting room 
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holding their heads and rubbing their faces in total frustration. 
As a result, when it came time for our chairman to present our 
proposals to the A WI Board of Directors on Sunday, the results 
were sometimes dreadful. 

One by one, the Board would reject our proposals, or 
pass them off by saying, "We've done that already," or "It's 
already being done." 

Well, the fact was that not a lot of the delegates 
attending and raising these proposals really knew what the A WI 
was providing for them and its members in general. 

Over the past few years, I have seen the affiliate 
chapters come together more and more, becoming more organ­
ized and focused. I've noticed that several state chapters have 
sent the same person to represent them for two or three years in 
a row. I believe that this continuity is helping to bring about a 
change for the better. 

I am a firm believer in working up through the ranks; 
I believe a person becomes more effective as a leader or repre­
sentative by doing so. I myself served as an alternate for two 
years before becoming a delegate. I then sat as a delegate for 
four years before becoming vice chairman, which I served for 
three years. This is a learning process. You are learning about 
everything and everyone around you, and everyone else around 
you is learning about you at the same time. 

There comes a time when you say something, and the 
people you are addressing begin to listen, and maybe even 
agree. Then you have accomplished something, both for your­
self and for the group you are representing! It's then that this 
experience becomes rewarding, and you begin to feel a sense of 
accomplishment. And at this time you become enthused ... As 
a dear friend of mine, Ewell Hartman, always says: "Enthusi­
asm makes the difference." 

More on our annual meeting next month. 

0 



Association News 

CALIFORNIA 
The San Diego Horological Society would like to 
welcome any and all visitors to California to join 
them at their meetings wWch are held the last 
Tuesday of each month. When in the area, call for 
additional information: Carl (619) 461-7046, Don 
(619) 425-7196, or Rick (619) 435-6443. 

ILLINOIS 
The Illinois Watchmakers Convention will be held on 
October 18, 19 and 20 at the Thelma Keller Ramada 
Inn Convention Center in Effingham, Illinois. 

The program schedule includes Larry Blan­
chard, "Retrofit Program;" Alice Carpenter, "Trou­
bleshooting Watches;" Buddy Carpenter, "Clock 
Repair;" Warner Theobald and Larry Hustedt, "Jew­
elry Repair;" and Ken Leeseberg, "Repivoting Watches, 
Clocks, and Polishing Pivots." 

For more information contact Duane Lara­
mee, 101 N. Water, Decatur, IL 62523. 

INDIANA 
The Horological Association of Indiana will hold 
their 1991 Fall Workshop and Annual Meeting on 
September 21 and 22 at the Anderson Holiday Inn in 
Anderson, Indiana (located at the intersection of 
Interstate 69 and Indiana State Road 9, exit #26). 

A complete line-up of seminars and work­
shops is planned. For the clockmaker: "Restoration 
Techniques on Antique American Clock Movements," 
Roy Hovey; "Servicing the 400-Day Clock," Jon Alex­
ander; and "Understanding the Brocot Deadbeat Es­
capement," Jon Alexander. 

Programs for the watchmaker include: "Quartz 
Movement Diagnosis and Troubleshooting," Ray 
Vance; "Watch Dial Refinishing," Robert Miller; 
"Cleaning Methods for Plastic Watch Movements," 
Larry Blanchard; and "Custom Crystal Cutting with 
the Kronoglass MacWne," Barry Baker. 

Scheduled for the business side are: "Adver­
tising Analysis," Dianne Settle; and "DOS for Dum­
mies," Steve Settle. 

Speaking on the future of horology will be 
Alan Linkey on "Watchmaker and Clockmaker Edu­
cation" and Jim Lubic with a report on AWi's Project 
Extend. 

For more information contact: Horological 
Association of Indiana, P.O. Box 614, Greensburg, 
IN 47240. 

OHIO 
The Watchmakers Association of Ohio will hold their 
tWrd annual auction on Sunday, October 13, 1991, 
12 noon, at the American Legion Hall, Southway 
Post 144, 3253 South High Street, Columbus, Ohio. 

Any item you wish to sell should be brought 
with you the day of the sale. Bring these items early 
so that potential bidders will be able to look them 
over prior to sale time. The hall will be open at 9:30 
a.m. 

Auction items may include: watchmakers' 
tools, benches, bench lamps, clocks, clock cases, 
watches, watch and clock parts, jewelry repair tools, 
ring sizers, electric soldering machines, air compres­
sors, and just about anything connected with the 
trade. 

For more information contact Karl Farnlacher, 
1404 Neva Dr., Dayton, OH 45414; (513) 275-3172. 

OPEN HOUSE 
The Watchmakers Association of New Jersey ex­
tends an invitation to all watchmakers, clockmakers, 
hobbyists, and collectors to attend one of their 
monthlymeetingsofSeptember 10, 1991/0ctober8, 
1991. 

The monthly technical programs and discus­
sions will keep you abreast of the latest advances 
and servicing techniques. Have your questions an­
swered by experts in all phases of horology. 

They meet in the First Presbyterian Church 
on the corner of Springfield and North Union Ave­
nues in Cranford, New Jersey. 

For further details, call Paul Richter (201) 
797-1620. 

, 
UPCOMING CONVENTIONS 

Horological Association of Indiana 
Fall Workshop and Annual Meeting 

September 21-22, 1991 
Anderson Holiday Inn -- Anderson, IN 

New York State Watchmakers 
Annual Convention 
October 4-6, 1991 

Waterloo, NY 

Illinois Watchmakers Association 
Annual Convention 
October 18-20, 1991 

Thelma Keller Ramada Inn -- Effingham, IL 

Florida State Watchmakers Association 
Annual Convention 
October 25-27, 1991 

.... 
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BOOK REVIEW 

CHRONOMETER MAKERS OF THE WORLD by Tony 
Mercer. 5-1/2 x 8-1/2, 301 pgs., hard covers, 76 il­
lustrations. Published 1991 by N.A.G. Press@ $50.00. 

The most prolific maker of marine chronometers 
spread over the years is that of the Mercer family. 
Over three generations, spanning 128 years, they 
produced close to 31,000 of these ultra-precise 
mechanical timepieces. Tony Mercer, the author of 
this book, is the grandson of Thomas Mercer (1822-
1900), founder of that company. Tony's father, Frank, 
evidently was well-taught by Thomas. I remember 
our meeting at Barny's clockshop in New York prior 
to his lecture to the Horological Society of New York. 
At Barny's he leisurely dismantled one of his chro­
nometers and deftly assembled it with greater ease 
and expert simplicity than any skilled worker at the 
Waltham Watch Factory. 

Frank Mercer is credited with regenerating 
the English chronometer industry by importing 
American and Swiss horological machinery. Tony, 
the third generation of this family of chronometers, 
was literally born into this industry. He was further 
trained thoroughly having been sent to hone his 
skills and knowledge, graduating from the Ecole 
Nationale d'Horlogerie et Cluses in Haute Savoie in 
France. For five years he served as a chronometer 
springer. More than that, he became quite active in 
all aspects of horology and has served in many prime 
positions of his industry. Among these were: Presi­
dent of the British Horological Institute, Master of 
the Clockmakers Company, Chairman of the Watch 
and Clockmakers Association, as well as Chairman 
of the British Instrument Trade Association. 

Few living horologists have been immersed in 
chronometry construction, its technology, and his­
tory as Tony Mercer. His earlier book, Mercer Chro­
nometers--Radical Tom Mercer and the House He 
Founded, is a standard reference. 

This new book by Mr. Mercer is a splendid 
addition to the library of information on the me­
chanical marine chronometer. It might be rightfully 
compared to Bailie's Watch and Clockmakers ef the 
World. Of this current book's 301 pages, 171 are 
devoted to "Lists of Makers and Craftsmen." Five 
pages are devoted to "A Concise History of the Royal 
Observatory at Greenwich." Thirteen pages list "Brit­
ish Regional Craftsmen and Movement Makers." A 
single page, "The Principal Museums Displaying 
Chronometers, 11 omits the American Watchmakers 
Institute, the Maritime Museum at Haifa, as well as 
similar displays in maritime museums in America, 
Portugal, and other good collections. 
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The 1 71-page list of makers and craftsmen is 
unlike the matter-of-fact listings in Baille's. Tony 
Mercer, in cataloging each name, has included a 
detailed biography of the maker, his known ad­
dresses, the years he or she worked, his apprentices, 
awards granted, accomplishments, and his trade 
affiliations. Also included are serialized production 
numbers of watch chronometers bearing his name. 
(Tony Mercer, incidentally, discriminates a maker 
from the real maker by capitalizing that term.) One 
sample listing is that of Henry Hughes and Son 
which requires just over a page of such details. The 
keyed-in lettered listings indicate that he was sup­
plied.by Parkinson and Frodsham, a great many by 
Mercer, balances from Kullberg, some of the entire 
number were 8-days, others were bought unsprung. 

The first part of this book contains a Preface 
which establishes the book's theme and aims. There 
is also a short history of the chronometer and iden­
tification marks found on many of them. Dating 
instructions are given together with some remarks 
on the origins of the detent and, of course, the 
purpose of the chronometer. 

Deservedly, John Harrison is given homage 
and the 1801 plan of the British Admiralty is re­
counted. Lord Kelvin and the Hughes family are 
included as "Two Great Names of the Nautical Sci­
ences" in a 7-page illustrated chapter. 

Mercer, who made the most (detented) chro­
nometers, has 8 pages devoted to "Serial Numbers 
and Personalities, 11 an intimate and illustrated chap­
ter. There are also 24 photos of chronometers by 
well-known makers with an introductory line draw­
ing by David Penny which includes its chief nomen­
clature. Eight important and historic chronometers 
are pictured in color with separate views of some of 
their movements. 

As might be expected, Mr. Mercer may be 
indulged when he makes a statement: "Hamilton, at 
the end of their spectrum and who were by far the 
most productive maker, produced 11,239 as their 
total output between 1943-1957, an average of802 
per annum, which, if spread over 200 years, gives a 
figure of 56 (per year)." This brings to rise a quote 
from an earlier fellow Englishman, W.S. Gilbert in 
his Mikado: "I am so proud, if I allowed my family 
pride to be my guide . . . " 

Continuing in Mercer's rationale, "So in 
considering all the great makers with a modicum of 
assumption, we have Mercer with 31,000, Hamilton 
with 11,239, Kullberg 5000, Johannsen 5000, Poole 
4000, Dent 4000, Frodsham 4000, Nardin 4000, 
Lange-Wempe-GUB 4000, Arnold 2000, Earnshaw 



2000, plus others 10,000, making a total of 90,000, 
bearing in mind that several other makers made for 
other makers." 

By the same logic, one might add that Hamil­
ton's production virtually ended in 1946. Their great­
est production was in December 1944 with 663 
chronometers. So by the war's end, they had tapered 
down considerably, and by 1946 they had produced 
8902 chronometers (only 53 for that entire year) for 
the U.S. Navy alone. For the U.S. Maritime Commis­
sion they produced 1500, for the Army and Air Force 
they made another 500, and 2170 for various other 
agencies, institutions, and private buyers, for a grand 
total of 13,072 detent-escapemented chronometers. 
Added to this could be those with lever escapement, 
gimbaled and non-gimbaled (35 size) chronometer 
watches (which Hamilton termed), and as noted in 
Marvin Whitney's The Ship's Chronometer, kept as 
good time as many detented marine chronometers 
and better than some. 

Hamilton made 13,531 of these gimbaled 
"chronometer watches" and 9780 non-gimbaled such 
watches. Quoting further, Ernest Drescher of Hamil­
ton remarked that these watches could veiy well be 
the (mechanical) chronometer of the future. Thus, if 
all these figures were to be totaled, it would make 
36,391 "chronometers" in Hamilton's short history 
of producing these. 

In all, Mr. Mercer's new book is certainly a 
fine addition to his earlier family chronicle and 
should take a deserved place along with Gould's 
Marine Chronometer, Whitney's The Ship's Chronome­
ter, Ditisheim's Pierre LeRoy et la Chronometries, 
also those by Dr. Audrey Mercer and Von Bertele, 
among others. The book's contents show agreat deal 
of reserch and contains information not found any­
where else. It is highly recommended. 

LA DANZA DELLA ORE (The Dance of the Hours) 
TWENTIETH CENTURY WRISTWATCHES by George 
Gordon. 9-1/4" x 12-1/4", 376 pages, 271 color 
photos, hardbound with sleeve, bilingual (English 
and Italian). Published December 1989 by Timeless 
Elegance@ $180.00. 

This quality-produced book, with its catchy title of 
the most often played piece of opera music ("The 
Dance of the Hours" from Ponchielli's LaGiocanda), 
is from the pen of George Gordon. Mr. Gordon has 
made a reputation as a researcher and chronicler of 
the wristwatch products of the world's makers of 
such watches, some of which fall in the category of 
being termed "vintage." These books specialize in the 
prcx:lucts ofRolex-Timeless Elegance; Cartier a Centuiy 
of Cartier Wristwatches; as well as one on cigarette 
lighters bearing the Dunhill label. 

The contents of this current publication are 

divided into six short chapters, a preface, and an in­
troduction. The chapter headings are: "The First 
Steps, 1900-1920;" "From Harwood to Rolex, 1920-
1930;" "The Successful Years from Hollywood to the 
Olympics, 1930-1940;" "The War Years Reconstruc­
tion and Chronographs, 1940-1960;" "The Mythical 
Fifties--ANewGoldenAge, 1950-1960;" "TheTwenty 
Most Difficult Years, From Crisis to Boom, 1960-
1980." 

In this first section there are 22 facing pages 
of full color reproductions of vintage advertisements 
of wristwatches by well-known companies such as 
Rolex, Ulysse Nardin, Movado, Hamilton, Universal, 
Bulova, and a generous sampling of fine Elgin vin­
tage ads. 

All the above is contained in 60 pages of text 
which is equally apportioned to the same text in 
Italian. The remainder of the book is devoted to the 
wristwatch products of Patek Philippe, Rolex, Vach­
eron & Constantin, Cartier, Lecoultre, Movado, 
Longines, and "assorted" devoted to the products of 
many other wristwatch makers. Each watch is de­
scribed succinctly. In some models the photos are 
enlarged to page size in very clear quality photo­
graphic reproduction. Strangely, in this whole sec­
tion of over 200 pages, only three views of move­
ments are shown. One is the three-angled Polyplan 
of Movado, excellently viewed; another is a chrono­
graph movement "manufactured" by Cartier; and a 
skeletonized Vacheron & Constantin. 

The largest section is a full-color catalog of 
wristwatches by the six major quality makers. Other 
models are from Hamilton, Croton, Reeta, Universal, 
theAccutron "See-through," Eterna, Bulova, Gruen, 
Omega, Audemars Piguet, Jaeger LeCoultre, among 
others, which occupy the last section of this book. 

The historical sections are well constructed 
withauthenticaccountswellrecorded. However, Mr. 
Gordon quotes Harvard's Prof. David Landes' name 
to read "Landos." Although the Table of Con-tents at 
the front of the book denotes page numbers of each 
chapter, none of the 376 pages are numbered. 

In the author's fine recounting of the 
Cartier history, he mentions "The Tank in 1917," as 
well as an earlier reference to this frequently referred 
to but not shown first model. To quote Mr. Gordon, 
however, "It was an unusual model in which the two 
biggest components of the watch casing were as­
signed numbers right from the beginning and then 
worked as a pair. At the end, the two so-called 'twins' 
made up the final case, fitting perfectly together." 
This statement still doesn't render a clear image of 
what the first model might have looked like. 

This volume is similar in format to the other 
Timeless Elegance editions. These are of veiy high 
quality. To the sophisticated collector and dealer, 
this new edition should be a worthwhile addition. 

Henry B. Fried 
D 
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ENERGIZER BATIERY 
COMMERCIALS 
RECEIVE AWARDS 
Eveready Battery Company's Ener­
gizer® Bunny campaign received acco­
lades at the 25th Annual Belding 
Awards. 

The Belding Awards, spon­
sored by the Advertising Club of Los 
Angeles, honor superior work in the 
Southern California advertising com­
munity. Chiat/Day/Mojo, creators of the 
Energizer® Bunny campaign, accepted 
the three awards. 

Best 30-second TV spot 
went to "Hips," a promotion for a new 
television series about women cops 
which Is interrupted by ... you guessed 
it ... the Energizer® Bunny. Two Beld­
ings also went to "Dance With Your 
Feet" for best 60-second and best­
packaged goods. This fake movie 
trailer ran in theaters and on TV. It 
promotes the epic (but fictitious) movie 
"Dance With Your Feet" until the Bunny 
cuts through the scene. 

The Energizer® Bunny is no 
stranger to the spotlight. Since his birth 
two years ago, he has received many 
awards, including: 1990 Beldings, TV 
Guide's Cleverest Commercial Series, 
Adweelts America's Favorite Cam­
paigns, and Advertising Age's Best Ad 
of 1989. You never know where he'll 
turn up next! 

Energizer® brand batteries 
are produced by the Eveready Battery 
Company, the world's largest manufac­
turer of dry cell batteries. 

JA MOVES TO NEW 
HEADQUARTERS 
Jewelers of America (JA) has relocated 
to its new headquarters. Their new 
address is: 1185 Avenue of the Amerl· 
cas, 3oth Floor, New York, NY 10036. 

The Association will be lo­
cated on Avenue of the Americas and 
4 7th Street. The new telephone and fax 
numbers are: Tel: (212) 768-8m; 
Fax: (212) 768-8087. JA's Tel: (800) 
223-0673. 

L&R NAMES ROBERT 
GELLER NEW REGIONAL 
SALES MANAGER 
L&R Manufacturing Company, a lead­
ing supplier of ultrasonic cleaning sys­
tems and solutions, named Robert 

News in the Trade 

Geller new Regional Sales Manager for 
their West Coast operations. L&R 
manufactures a wide range of ultra­
sonic cleaning machines from a stan­
dard line of portable systems called 
Quantrex to custom systems for spe­
cific uses. 

The company recently cele­
brated its 60th anniversary of manufac­
turing devices for cleaning. In addition 
to the machines, L&R produces spe­
cially formulated solutions for cleaning 
applications pertaining to the jewelry 
field, the medical and dental profes­
sions, laboratory apparatus cleaning, 
industrial and technical product clean­
ing. 

Mr. Geller will be respon­
sible for overseeing the sales and mar­
keting for West Coast customers. L&R 
sells its products in all 50 states and 
some 22 countries throughout the 
world. Renowned for quality and war­
ranty leadership roles, L&R products 
can be found in almost every conceiv­
able industry where products or compo­
nents need to be cleaned to exacting 
specifications. Contact: L&R, 577 Elm 
St., Kearny, NJ 07032. 

GIA OFFERS TRAINING 
IN COLORED STONE GRADING 
The Gemological Institute of America 
(GIA) is offering a learn-at-home col­
ored stone grading course that gives 
today's jeweler skills to buy, sell, and 
appraise with confidence and speed. 

In this course, students 
master GIA's widely acclaimed Colored 
Stone Grading system, including tech· 
niques for grading gems quickly, confi­
dently, and consistently. The course 
presents complete grading procedures 
for 30 of the most popular transparent, 
faceted gems, including amethyst, 
citrine, emerald, ruby, sapphire, topaz, 
tourmaline, and tanzanite. 

Emphasis is placed on the 
practical grading of basic quality fac­
tors in colored gemstones, their com­
bined effect on overall quality, and on 
relating quality, beauty, and durability 
to value. 

For more information, 
contact: GIA Registrar, Dept. PR01, 
P.O. Box 2110, Santa Monica, CA 
90407-2110; (800) 421-7250; Fax 
(213) 828-6589. 

Robert Geller 

CARTIER-PIAGET 
DONATES $2 MILLION 
TO REDCROSS 
The Cartier-Piaget Group is presenting 
the International Red Cross with just 
over two million dollars, it was recently 
announced. Funds collected in 17 
countries will be sentto assist the Kurd 
refugees, as well as to the victims of the 
cholera epidemic currently spreading in 
Latin America. 

"We are very proud to par­
ticipate in a humanitarian act of this 
magnitude," said Simon J. Critchell, 
president and CEO of Cartier, Inc. 

A significant portion of the 
donation ($300,000) came from the 
United States, and was presented by 
Mr. Critchell to American Red Cross 
President Elizabeth H. Dole at a recent 
conference. 

Elizabeth H. Dole, President of the 
American Red Cross, and Simon J. 
Critchell, President and CEO of Car­
tier, Inc. 

NEW APPOINTMENTS AT 
TWIN CITY SUPPLY 
Twin City Supply is pleased to an­
nounce the appointments of Bob 
Schwartz and Earl Grenson to head 
their recently expanded tool division. 
Their combined experience in the in­
dustry is sure to provide their custom-
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ers with quality service and merchan­
dise. 

Maureen Stewart, formerly 
of J & S Jewelers Supply, has also 
joined the staff at Twin City. She will be 
in charge of the Seiko and Pulsar band 
department. 

Another change for Twin 
City is the addition of the watch material 
system formerly owned by the Niagara 
Jewelry Supply Company to Twin City's 
exensive inventory of watch material. 

Twin City Supply is located 
at 6150 Wayzata Blvd., Minneapolis, 
MN 55416·1239; (612) 545·2725. 

SOVIET WEAL TH IN 
PERESTROIKA GEMS 
While Mikhail Gorbachev seeks finan­
cial support to shore the sagging Soviet 
economy, he needs only to look at the 
country's vast gem and mineral wealth 
to find one source of potential revenue. 
However, according to Chilton Com­
pany's Jewelers' Circular-Keystone 
(JCK) magazine, Perestroika has done 
little lo bring some of the astounding 
number of the USS R's natural minerals 
and gemstones to Western markets. 

There are diamonds in Si­
berria, emeralds in the Ukraine, spinels 
in the Pamir mountains, and countless 
other minerals of great value peppering 
the countryside. But few are finding 
their way to the West. 

Perhaps the biggest impedi­
ment to getting this gemological wealth 
to world markets is one familiar to 
Soviet watchers: bureaucracy. Squab­
bling over who controls what, and who 
is entitled to jurisdiction over the miner­
als, greatly inhibits free trade. And 
controlled selling appears to be a con­
tinuing rule. Soviet regulations require 
stones and minerals to be purchased 
from the Ministry of Geology and Fi­
nance. In addition, regional unrest in 
various Soviet republics has hampered 
the development of new and old gem 
sources. 

But some gems are avail­
able. A few remarkable pieces are 
coming out of the Soviet Union, coming 
from old, in part privately held gem and 
mineral collections. 

Chilton Co., based in Rad­
nor, PA, is one of the Diversified Pub­
lishing Companies, a part of Capital Cit­
ies/ABC. For more information, contact 
George Holmes, (215) 964-4463. 



New Products & Literature 

NEW FINDINGS CATALOG 
FROM ESSLINGER 
Esslinger & Co. has introduced their 
brand-new findings catalog. Com­
pletely updated to include today's most 
popular findings, the catalog features 
line drawings, an easy-to-use format 
and thorough index. Clearly marked 
headings and subheadings make items 
easy to find. Helpful tables put meas­
urement comparisons and other vital 
information at the user's fingertips. 

To receive a copy of this 
new findings catalog, call Esslinger at 
1-800-328·0205 (in MN call 1·800-392· 
0334). 

Esslinger 

NEW TUBE PRESSING TOOL 
FROM GUENTHER & SONS 
This new tool is specifically designed 
for watchmakers who work with and 
repair Rolex-type watches. The front 
end of the tool is made to fit the Rolex 
0600 mm tube. The back end is like a 
screwdriver with a revolving head. The 
pressing tool is made to easily screw in 
these tubes to watch cases when wa­
terproofing. The pressing tool has been 
made available at an introductory price 
of $39.50. It is a must tool for any 
watchmaker. 

For further information and 
help with all Rolex genuine parts, crys­
tals, tubes, crowns, gaskets, including 
the 2130 clutch wheel, contact: Guen· 
ther & Sons, 404 W. 7th St., Suite 408, 
Los Angeles, CA 90014; 1·213·892· 
8033; HIQ0.462-1962; Fax 1 ·213-892· 

;~Q 
Guenther & Sons 

WATCH BAND COMPANY 
ANNOUNCES NEW PHONE 
NUMBER 
The Watch Band Company has an· 
nounced their new toll-free number for 
their customers. It is 1-800-927·7832. 
The company is located at: 702 Over· 
look Ave., Cincinnati, OH 45238. 

BATT·TRONIC ADDS NEW 
14KFINDING 
The secure lobster claw clasp Is now 
available from Batt-Tronic Corporation. 
The Italian-made lobster claws are 
quality-constructed, beautifully fin­
ished, and include a jump ring for easy 
attachment The clasps are available in 
four sizes ranging from 3x9 mm to 
5.3x13.5 mm. Batt-Tronic offers a 
quantity discount price for purchases of 
three or more pieces, and includes a 
3· 1 /2X17" point-of-purchase promo­
tional banner with each order. 

Prices are based on the gold 
market, and may be obtained by calling 
the Batt-Tronlc Corp., 1-800·431 • 
2828 nationwide, or 1-800-942-1944 in 
NY. 

CARTIER'S LIMITED EDITION 
TWO TIME ZONE CINTRE 
MECHANICAL TANKWATCH 
.Cartier International, one of the world's 
leading luxury watch firms, has an­
nounced the creation of its new two 
time zone cintre mechanical tank 
watch. 

Each year, Cartier produces 
a number of limited series watches 
which have become favorites among 
watch collectors and connoisseurs. 
The Cartier two time zone cintre me­
chanical tank is part of a limited edition, 
and is ideal for collectors of rare and 
precious timepieces. 

This watch features two 
faces and two winding crowns fitted 
with faceted sapphires. The "cintre," or 
curved case, is crafted of 1 BK polished 
gold. The back of the case is engraved 
with the serial number and date, mak· 
ing each watch a collector's item. It 
operates on two mechanical move­
ments and is technically and aestheti­
cally top of the line. 

Cartier International de­
signs, manufactures, and distributes all 
of Cartier's products. For more informa­
tion, contact Cartier, Fifth Ave. and 

52ndSl,NewYork, NY 10022; 1·212· 
PL3-0111. 

Cartier tank watch 

JEWELER'S LAMP FROM 
ART SPECIAL TY 
The jeweler's lamp from the Art Spe­
cialty Comparry show merchandise in 
its true colors with a hand-blown blue 
faceted glass reflector unique to the 
industry that eliminates yellow cast. 

Each reflector is individually 
hand-blown with a technique devel­
oped over 60 years ago which com· 
bines a mirror backing with diamond 
ridges on the blue glass. 

''The blue glass makes 
whites whiter and colors brighter, pro­
viding outstanding color value for any 
jewelry produc~" says Win Waterman, 
marketing manager at Art Specialty. 

The Art Deco style lamp 
with a hand-polished, bright chrome 
finish makes it an attractive addition to 
display areas. 

Available with eight-inch 
and ten-inch diameters, the lamp 
stands 22 inches tall, swivels 270 de· 
grees, and weighs 18 pounds. The 
lamps include 100-watt blue bulbs and 
carry a 25-year guarantee. 

Art Specialty Comparry is a 
leading American manufacturer of 
high-quality fluorescent, incandescent, 
and halogen portable task lighting. 
Based in Chicago, the company has 
over 50 years of experience producing 
reliable and attractive lighting fixtures. 
Their products are available through 
jewelry supply distributors, including 
Jadow & Sons and I. Kassoy, Inc., 
dealers and catalogs, electrical and 
industrial supply distributors, and home 
accessories stores. 

CONCORD'S NEW 
"DELIRIUM" 
The Concord Delirium collection wel­
comes a new model this year, contain­
ing one of the thinnest mechanical 
movements made. Boasting a power 
reserve of 40 hours, it is visible through 
the platinum case's transparent sap­
phire back. Only 50 of these designs 
will be produced, each individually 
numbered. 

For more information, con­
tact the Concord Watch Corporation, 
125 Chubb Ave., Lyndhurst, NJ 
P7071; (201) 46Q.4800. 

Concord 

When contacting these 
companies for their 

products and 
literature, tell them 
you saw it in the 

Horological Times/ 

Art Specialty Co. 
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Classified Ads 

REGULATIONS AND RATES 

Ads are payable in advance $.60 per word, $. 70 per word in bold type. Classified 
display ads are $25.00 per column inch, 2-1/4" wide. Ads are not commissionable 
or discountable. The publisher reserves the right to edit all copy. Price lists of serv­
ices 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. June issue closes for copy on May 1st). 

HOROLOGICAL TIMES, P.O. Box 11011, Cincinnati, OH 45211 
Phone (513) 661-3838 Fax (513) 661-3131 

CLOCK WHEEL AND PINION CUTTING, 
RETOOTIIlNG, AND OTHER CUSTOM 
WORK. Movements overhauled with 2-
year guarantee. All work done by a CMC 
or a CC. Send SASE for price list. HUGH'S 
CLOCK SHOP, 125 Ganttown Rd., Turn­
ersville, NJ 08012; (609) 228-1539. 

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. 

37 Years Experience in restoring and making 
parts for French and English Carriage Clocks 
and Platform Escapements, Balance Staffs, 
Cylinders, Repivoting, Hairsprings, Pinions, 
etc. JOHN BARRS, 8442 N.E . 140th St., 
Bothell, WA 98011; (206) 820-8288. 

REFINISHINGS 
Nobody does it better. High-grade gold and 
steel watches refinished to ''like new" condi­
tion. One week service. Also available, expert 
watch and jewelry repair. Mechanical 
watches our specialty. Call Erika (914) 688-
5883 or write to B.W. Service, P.O. Box 64, Mt. 
Tremper, NY 12457. 

Old Marine Chronometers and Carriage 
Clocks serviced and repaired. Restoration 
work undertaken. Call or write for shipping 
instructions. Wanted: Old marine chronome­
ters working or not. P . Howard, CMBHI, 4220 
Virginia Beach Blvd., Virginia Beach, VA 
23452; (804) 481-7633. 

Watch Repair & Restoration 
Buying & Selling Quality & Vintage Watches 

R. MURPHY 717-285-7688 

• Calendar 
• Moonphase 
• Repeaters 

590 Centerville Rd. 
#130 

Lancaster, PA 17601 

• Chronographs Swiss Trained Watchmakers 
All Work Guaranteed 

Rolex • 
Palek Philippe • 

Omega • 
Hamilton • 

Le Coultre • 
etc . .. • 

WE 1VE MOVED!! 
LARGER SHOP, MORE TECHNICIANS TO SERVE YOU BETTER 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR: 

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

WE SERVICE ALL MAKES OF ULTRASONICS, ALL MAKES OF 
WATCH RATE RECORDERS, AND RELATED EQUIPMENT. 

25 YEARS EXPERIENCE. 

JACK PHILLIPS -- ELECTRONIC INSTRUMENT SERVICE 
757 LINCOLN AVENUE, #26 SAN RAFAEL, CA 94901 

FOR INFORMATION, CALL (415) 453-9266 
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HAND ENGRAVING, CLOCK & WATCH 
REPAIR. For price list write to: Steven Ka­
minsky, P.O. Box 66, McComb, OH 45858. 

Have your watches serviced by the pros! Qual­
ity Watch Repair will expertly service your 
quartz or mechanical watches. We service most 
makes and brands from Rolex to Lorus. Send 
work to Q.W.R., Box 670932, Marietta, GA 
30066, or call 1-800-783-9711 or (404) 423-9558. 

CLOCKS: gearcutting, repivoting, jeweling, 
rebushing. REPAIRING: timers, aircraft 
clocks, pocket watches. ROY H. NIEGEL, 
CMC, CMW, 101 E. Saint Joe Drive, Spirit 
Lake, Idaho 83869. SASE or CALL (208) 623-
4330. 

:--------DiJi~--------1 

: REFINISHING I 

'II 
c2 ; 

z· 
• 

:8 • : ·. 4 . 
I 

AFTER 

Quartz Convers ions 
Diamond Dial Conversions 

Emblem & Name Personalization 

Write for Brochures 
INTERNATIONAL DIAL CO., INC. 

58 W. SUGARTREE 
1 P.O. BOX 970 
: WILMINGTON, OH 45177 
-------------------------~ 



CLOCK WHEEL AND 
PINION CUTI1NG 

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

THE WATCHMAKER 
Repairing of all mechanical and quartz analog 
watches including quartz conversions. Spe­
cializin~ in restoration of high-grade wrist­
watches, pocket watches, and all other fine 
timepieces. 7-14 day turnaround on most 
watches due to large extensive inventocy of 
watch parts for all makes and models. Two 
highly skilled watchmakers on premises with 
50 years experience. All mail order accounts 
sent first class, registered and insured. All 
work fully guaranteed. Call for information 
(302) 428-6060. 

PRECISION Tl~IL-TLCH 
' Sen in.! :111d res1oratio11 of Roll'\.. Piaget. Palek Philippe. 

\ ' ad1l'ro11-Con:-.tar1li11. ,\1llique JHH:kl't '~atchc-; a specialt1. 
S\\ iss-1 rni11cd master \\ alchmakL•r . RolL'\. (.t'rtifil!t.l. Cuo.;1om 
part ma11ufac1ure . I \.peJie11l :-.L'nice a11d profo.,~io11al 

4uality. ,\[I \\ork fully guarn11teed. 

PRECISION TIME-TECH 
1125 L111rl'I Street. San Carlo,_ C·\ 94070 

i-115) 595-9.l.H 

DON'T GIVE UP HOPE, GIVE US A TRY! 
Dependable repair of all types of high-grade 
watches--Patek Philippe, Rolex, Omega, etc. 
We repair all types of Accutrons by Bulova, 
Omega, Movado, Longines, etc. and Ham~ton 
electric calibres 500-505. Rolex double springs 
and most other watch parts made. Watch ccys­
talscustom made. If you need a watch repaired­
-high-grade, antique, complicated, etc.--and 
want fast dependable service with high quality 
GUARANTEED, give us a tcy; so don't worcy, 
be happy! Over 30 years experience in all 
phases of watch repair and watch parts manu­
facturing. J. Park, CMW. Time Zone, 3578-F 
Memorial Drive, Decatur, GA30032; (404) 289-
4464; Mon.-Sat. 10 am - 9 pm. 

QUARTZ CONVERSIONS 
WATCH RUSTED? DISCONTINUED? 

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

FOR A NEW SWISS QUALITY MOVEMENT 
AND FIRST QUALITY JOB CONVERSION. 
95% SIZES POSSIBLE, POCKETS ALSO. 

SAFE REGISTERED MAIL. 
ALFONSO ZAMORA 

280 PRESIDIO PLACE 
BUFFALO, NY 14221 

(716) 633-6138 

MURPHY1S 
CRYSTAL SERVICE 
FAST-- QUALITY WORK 
* 24-hour turnaround on most jobs 
* Complete crystal fitting service 
* Specializing in custom cut flat 

mineral glass crystals 
CALL OR WRITE FOR PRICE LIST 

PHONE (209) 576-8865 
2324 WESTMINSTER DR. 

MODESTO, CA 95355 

CUSTOM BALANCE STAFFS cut and fit­
ted. Platforms repaired. James Bourne, CMW, 
P.O. Box 215, Ladysmith, WI 54848. Phone 
(715) 532-3166. 

CUTI'ERS cycloidal for clock wheels and pin­
ions. Module 0.2 to 1.0. Constant profile pro­
ducing 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. 

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

WATCH RESTORATION and repair work. 
Custom staffs, pivoting, and regilding. Ron 
DeCorte, Box 6126, Toledo, OH 43614; (419) 
381-1081. 

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. 

CLOCK and MUSIC BOX parts, main­
springs, 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. 

Hairsprings Vibrated 
Accepting limited number of new accounts 

Hair Springing, Ltd. 

~'-,1 I ( I · 11--: II i 1111 111 ( 111 11 • I 1 ( ) j ',, 1\ l 1 ii' 
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COMPLETE SET WATCHMAKERS & 
JEWELRY HAND TOOLS 

L & R Tempo 400 
Watch Cleaning Machine & Bench. 

Used Pocket Watch Movements, Etc. 
All you need to start your own business. 

Call (419) 732-3071 

WATCHES, ETC. - We have a large selection of 
used watch repair tools, equipment, and lathes. 
Send SASE for an equipment list. We also have 
many hard-to-find mechanical wristwatch and 
pocket watch parts. Please include detailed 
request for specific parts needed. JUST IN: 
Vigor inside ring engraving machine, $595.00; 
Neycraft burn out oven, $250.00; Rey wax 
injector, $250.00; Vibrograf B-200 Timing 
Machine, $750.00; Watchmaster Ultrasonic 
Cleaning Machine, $395.00. WATCHES, ETC., 
5934NW39th, Oklahoma City, OK 73122; (405) 
789-2824. 

CUCKOO CLOCK AND BIRD 
CAGE BELLOWS MATERIAL 

Save time, money, and work re-covering bel­
lows. Easler than replacing. For Information, 
send business-size SASE to: 

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

HOWARD STREET CLOCK, 15 ft. 2-face, 
$12,500. F.W. Fulkerson, 1811 Wildwood Road, 
Toledo, OH 43614; (419) 385-3248. 

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

WATCH STRAPS: Genuine Speidel watch 
band in various leathers. Assortment of 100 
mixed, individually packaged for $150.00. Also, 
individual sizes for 25% of package price. Call 
for specifics. Golden Boys Exchange, 1507 
Gravesend-Neck Road, Brooklyn, NY 11229; 
(718) 336-8737. 

QUALITY TRADITIONAL 
CLOCKMAKING TOOLS & SUPPLIES 

Depthing Tools -- Mainspring Winders 
Lathe File Rests -- Finger Plate Clamps 

Milling Spindles 
From J.M. Wild, England 

Michael M. Ambrosino, agent 
33-67 165th Street Flushing, NY 11358 

Catalogues $5.00 
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START YOUR OWN TRADE SHOP 
Learn how to start your own watch repair trade 
shop. With this 90 minute audio cassette you will 
learn: 

How to stock your trade shop. 
How to figure out a price list. 
How to get work. 
Business advice. 
What to do and not to do. 
Bench tips. 

And much, much more. 

To order, send $15.00 by check or money order 
to: STAR AUDIO PRODUCTIONS, P.O. Box 
9659, College Station, TX 77842. 

HERMLE MOVEMENTS: Lowest prices in 
U.S. Factocy fresh, 2-year warranty. Butter­
worth Clock Repair, 1715 Pearlview, Mus­
catine, IA 52761; 1-800-258-5418. 

GREENHILL CLOCK SERVICE 
P.O. Box 221121 San Diego, CA 92192 

(619) 461-0115 or (619) 280-3688 
PARTS AND SERVICE HEADQUARTERS 
FOR SCHAT'l, KUNDO, KOMA, KERN, 
HALLER, HERMLE, NISSHINDO. ME­
CHANICAL - QUARTZ - ELECTRONIC -
CIRCUIT BOARDS - MAINSPRINGS - SUS­
PENSION SPRINGS and MOVEMENTS, 
ETC. 

NEW Electronic Timing Machines 

* TIMETRAX 600 Wrist & Pocket Watch 
Timer: Measures & displays watch trains in vi­
brations per hou·:, Calculates gain or loss in 
Sec/day. Over 40 preprogrammed trains: 7200-
36000 /hr. Highly stable TCXO timebase. 
Complete w/watch holder & pickups ......... $595 

* TIMETRAX 400 Clock Timer: Measures & 
displays clock trains in vibrations per hour, 
Extended timing range for 400 day & Atmos 
clocks, Balance mode aids in setting movement 
in beat. Complete w/pickup ....................... $395 

*TICK TECH 195 Clock Timer: Measures 
Timing interval between ticks in milliseconds 
and Beats/Minute. Portable, battery powered, 
complete w/pickup .................................... $225 

All units made in USA, 1 yr. warranty, complete 
with instructions & reference tables. Send 3 
stamps for info & our new 1990 Catalog of 
Horological Literature. 

~ Adams Brown Co., Box 357, 
~ Cranbury, NJ 08512 (609) 655-8269 
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Lighted jewelry cases, safe, brass cash 
register, steamer, engraving machine w/ 
letters,jewelry bench, and flex shaft. (618) 
282-2460. 

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

USED WATCHMAKERS TOOLS, EQUIP­
MENT, MATERIAL, SUPPLIES, WATCHES, 
MOVEMENTS, AND RELATED ITEMS. 
Write or call for our latest list. Tom Mister, 
Dashto Jewelers, 983 Providence Square Shop­
ping Center, Virginia Beach, VA 23464; (804) 
495-2471. 

-----H.ABE 
USED WATCH MOVEMENTS 

2 Florida Way Lonaconing, MD 21539 

Mr. Watchmaker -- If you have a problem 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 reasonable 
prices. Some suitable for replacement. If not sat­
isfactory you may return. 

Phone (301) 463-6595 

WANTED: Disabled war veteran watchmaker 
to take over completely equipped shop, free of 
charge. Call (305) 374-2855. 

CLOCK & WA'ICH SHOP in Washington, 
D.C. area for 8 years. Gross on sales and repairs 
$250K. $75,000 plus inventocy. Must sell. (703) 
280-0407. 

Seeking a watchmaker or jeweler to join me as 
a partner or associate in my new store. Excel­
lent location in beautiful Hilton Head Island, 
South Carolina, as soon as possible. Last year 
1.3 mil. tourists. Contact Peter-Dieter Baier, 
Swiss Pr. & Intl. Timepieces Ltd., Box 5552, 
Hilton Head, SC 29938. Phone & Fax (803) 842-
9500, Home (803) 686-4086. 

WATCHMAKERS NEEDED 
UP TO $1,000 WEEKI.. Y 

PLUS BENEFITS 
Qualified in Bulova Accutrons, Mechanical, 

Quartz, and Short Jobs. All Skill Levels. 
(313) 559-5329 

Carlyle & Co. 
Service, Cut & Polished 

To Perfection 

WATCHMAKERS -- Carlyle & Co. 
Jewelers is looking for topnotch watch­
makers to join our Ro lex repair center 
in Greensboro, NC. We are a large 
multi-state retailer with excellent pay 
and benefits which include medical 
and dental plan, paid vacation, paid 
personal leave, seven paid holidays 
per year, and Christmas bonus. Must 
be completely proficientin all phases 
ofRolex watch repair, including care 
and use of authorized Rolex equip­
ment. Some travel required to partici­
pate in instore service programs. We 
will assist you in relocation. Please 
send resume in strictest confidence 
to: NWCSC Manager, P.O. Box 21768, 
Greensboro, NC 27420. 

WORK WANTED: Recent graduate of Hous­
ton Tech College of Watch Repair wishes to 
relocate to Washington/Oregon area. Needs 
entcy level position in watch and/or clock re­
pair. Will pay own interview/relocation ex­
penses. David Emecy, 9900 Richmond Ave. 
#904, Houston, TX 77042. 

EXPERIENCED CLOCKMAKER looking 
for position with opportunity to buy an estab­
lished repair business. Prefer eastern midwest 
or south. Bill Callaway, 310 Virginia St., An­
tigo, WI 54409; (715) 623-6250. 

SAN DIEGO JEWELERS: Need capable 
watchmaker? Box 979, Santa Maria, CA 
93454. 

CHIME CLOCK REPAIR by Steven G. 
Conover. New! Detailed drawings and repair 
instructions for New Haven, Junghans, Kien­
inger, Hermie, Seth Thomas, and many more. 
Also contains chlme melodies, solutions to com­
mon problems, and the author's method for 
assembling and adjusting chime movements. 
Available only from the publisher, Clock­
makers Newsletter, 203 John Glenn Ave., 
Reading, PA 19607. Hardcover, 210 pages, 
$28.50 postpaid.PA residents add 6% Bales tax. 



American Reprints Ca. 
NEW BOOKSlll 

CHRONOMETER MAKERS OF THE 
WORLD by Tony Mercer ................ $59.95 

(See Book Review on page 66) 

MARINE & POCKET CHRONOMETERS 
First time in English, 310 pgs., by Hans von 
Bertele ...................... ........... ............. .. $135.00 

WRISTWATCHES Second Edition, by 
Kahlert, Muhe & Brunner ................ $79.95 

AMERICAN POCKET WATCHES by D.R. 
Hoke ...................... .............................. $79.95 

Less 10% plus $3.50 shipping 

SCANLON/AMERICAN RERPINTS CO. 
P.O. Box 379 Modesto, CA 95353 
(209) 667-2906 Fax (209) 521-2777 

TEXAS INSTllUfE OF 

J EWELRY T ECHNOLOGY 

Comprehensive Training 
* Jewelry Repair 
*Casting 
* Stone Setting 

* Watch Repair 
*Watch Making 
*Gemology 

ASSOCIATE DEGREE OR CERTIFICATE 

Paris Junior College 
2400 Clarksville St. • Paris. TX 75460-6298 

TEXAS-1-800-441-1398 
O UTSIDE-1-800-232-5804 

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

Phone (718) 424-2929 

Quality Instruction Since 1945 6. 
WATCHMAKING 

(17 months) 
WATCH REPAIR 
(9 and 13 months) 

JEWELRY REPAIR 
BASIC ELECTRONICS 

Ideal Housing, Dining, Recreation 
NATTS approved, BEOG available 

Seeking to buy complete set of watchmakers 
tools, equipment, parts, etc. Please contact 
Peter-D. Baier, CMW. Phone & Fax (803) 842-
9500. 

BREITLING JUPITER PILOT quartz 
watch (black dial) wanted. In mint condition. 
Simon, 930 Townsend Rd., Groton, MA 01450/ 
(508) 448-5547. 

SWATCH WATCHES-Wanted to buy new old 
stock. Call Michael at Timepieces, 656 Beacon 
St., Boston, MA 02215; (617) 536-3883; Fax 
(617) 536-5453. 

WANTED: CQmplete watch parts supply 
house. Will buy any amount of wrist and poeket 
material and parts for both ladies and gents, 
including cases, dials, crystals, movements, 
etc. Also buyingcompletewatches in any condi­
tion. S. Medlock Watches. Call (813) 923-5762 
afternoons or evening or write P .O. Box 21027, 
Sarasota, FL 34276. 

We pay 97% ofma.rketfor karat gold scrap (any 
a mount)! 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. Estab­
lished 1960. Phone (803) 722-2073. 

We buy watchmakers tools, equipment , mate­
rial, and related items as well aa jewelers and 
clockm.akers tools and watch collections, etc. 
Specialize in estate purchases. Call or wr ite 
Tom Mister, Dashto Jewelers, 983 Providence 
Square Shopping Center, Virginia Beach, VA 
23464; (804) 495-2471. 

WANTED 
• Diam onds - all si zes, qua li t ies; 

even chipped, old mi ne, si ngle cut 
• Scrap watch bands - paying $12-$27 lb . 
• Dead watch bat te ries (unsorted accepted ) 
• Gold filled & gol d scrap - filin gs, 

10, 14, 18K, buffi ng waste, etc. 
• Sterli ng & plated flatwa re 
• Chi na , old watches • Ro lex. etc . 

CALL 
TOLL FREE 1-800-426-2344 

Ron Fried 
President 

SPECIAL TV METALS 
REFINING COMPANY 

1 0 Bay Street 
Westport, CT 06880 

Members 
Jewelers Board of Trade 

Our 70th Consecutive Ad 

Unusual Pocket Watches & Wrlatwatches Wanted. 
Eapeclally Patek Philippe, Howard, llllnoia, Waltham, 
Chronometers, Strikers, Moon phase, Tourblllons, Vir· 
gules, Karruael, Musicals, Hlatorlcal, and Solid Golds. 
Early American watchea a apeclalty. Need not run. Call 
TOLL FREE 1·800.23J-BUNN or 913-383-2880. Maundy 
International, P.O. Box 13028H, Overland Park, Kansas 
66212. 

A'ITENTION WATCHMAKERS! Small ad, 
higher prices! We need your vintage 
watches for our European customers. Top 
prices paid for Patek, Vacheron, Rolex, 
Cartier, Movado, chronographs, and o th­
ers. Buying all brands, new old stock. 
Buying mint boxed comic characters. 
Buying preowned modern Rolex and Car­
tier. Buying ladies enamels. National 
Watch Exchange, 107 S. 8th St., Philadel­
phia, PA 19106. 1-800-43-ROLEX. 1-800-
562-6788. 

WANTED: Unusual American pocket 
watches/movements. I buy entire ccllectio!lS, 
estates, watchmakers' inventories. Over 30 
years experience of honest and reliable confi­
dential transactions. JON HANSON, Box 
5499, Beverly Hills, CA 90210; (213) 826-7778. 

E.HOWARDANDSETHTHOMASTOWER 
CLOCKS IN ANY CONDITION. ALSO 
PARTS FOR SAME. THE BALZER FAMILY, 1 
LADY SLIPPER LANE, FREEPORT, MAINE 
04032; (207) 865-3887. 

Watches Wanted 

We desperately need for our retail 
customers fine watches by: 

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

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

Wrist or Pocket Watches 

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

In Texas 1-214-902-0664 

Always prompt immediate payment! 

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

SEPTEMBER 1991 

NI-Advanced Quartz Watch Repair Bench 
Course (AWi); Robert Bishop, instructor; Des 
Moines, IA.* 

14-15-400-Day Oock Repair Bench Course 
(AWi); John A. Nagle, instructor; Denver, CO.* 

15-Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Pitts­
burgh, PA.* 

15-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Min­
neapolis, MN.* 

21-22--Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Salt Lake City, 
UT.* 

21-22--Horological Association of Indiana Fall 
Workshop and Annual Meeting; Anderson Holi­
day Inn; Anderson, IN. 

22--Useful Techniques: Mechanical Watch Re­
pair Bench Course (AWi); James Adams, instruc­
tor; Portland, OR.* 

28-29--400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; San Diego, CA.* 

OCTOBER 1991 

4-6-New York State Watchmakers Annual Con­
vention; Waterloo, NY. 

4-6-Advanced Lathe Bench Course (AWi) ; Roy 
Hovey, instructor; Atlanta, GA.* 

5-6--Advanced Quartz Watch Repair Bench 
Course (AWi); Robert Bishop, instructor; Boston, 
MA.* 

5-6--400-Day Clock Repair Bench Course (AWi); 
John A. Nagle, instructor; Richmond, VA.* 

6-lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Kan­
sas City, MO.* 

18-20-lllinois Watchmakers Association Annual 
Convention; Thelma Keller Ramada Inn 
Convention Center; Effingham, IL. For more 
information: Duane Laramee, 101 N. Water, 
Decatur, IL 62523. 

18-20--lntroduction to Clock Repair Bench 
Course (AWi); James Lubic, instructor; Marquett, 
Ml.* 

20-Useful Techniques: Mechanical Watch Re­
pair Bench Course (AWi); James Adams, instruc­
tor; Boston, MA.* 

25-27--Florida State Watchmakers Association 
Annual Convention; Ramada Hotel; Fort Myers, 
FL 
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27-Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; Min­
neapolis, MN.* 

NOVEMBER 1991 

9-10--400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Charlotte, NC.* 

9-10-Repair of the Atmos Clock Bench Course 
(AWi); Gerald Jaeger, instructor; Houston, TX.* 

10-Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; At­
lanta, GA.* 

10--lntroduction to Quartz Watch Repair Bench 
Course (AWi); Buddy Carpenter, instructor; Okla­
homa City, OK.* 

16-17-Cuckoo Clock Repair Bench Course 
(AWi); James Williams, instructor; Albuquerque, 
NM.* 

16-17--lntroduction to the Watchmakers Lathe 
Bench Course (AWi); James Lubic, instructor; 
Kansas City, MO.* 

30-Dec.1-400-Day Clock Repair Bench Course 
(AWi); John A. Nagle, instructor; Savannah, GA.* 

JANUARY 1992 

17-19-Advanced Clock Repair Bench Course 
(AWi); Roland Iverson, instructor; Alexandria, 
VA.* 

19-lntroduction to Quartz Watch Repair Bench 
Course (AWi) ; Buddy Carpenter, instructor; At­
lanta, GA.* 

19-Useful Techniques: Mechanical Watch Re­
pair Bench Course (AWi); James Adams, instruc­
tor; Albuquerque, NM.* 

25-26--Cuckoo Clock Repair Bench Course 
(AWi); James Williams, instructor; Phoenix, AZ..* 

25-26--400-Day Clock Repair Bench Course 
(AWi); John Nagle, instructor; Austin, TX.* 

26--Servicing ETA Quartz Chronographs Bench 
Course (AWi); James Broughton, instructor; San 
Diego, CA.* 

*For more information on AWi Bench Courses 
and Regional Seminars, contact AWi Central, 
P.O. Box 11011, 3700 Harrison Avenue, Cin­
cinnati, OH 45211; (513) 661-3838; fax (513) 
661-3131. 
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ANSWERS FROM PAGE 51 

1) 8 days = 25.6 turns; 
1 day = 3.2 tu ms 

2a) 8 days= 4.3 turns; 
30 days= 16 turns 

2b) 8 days= 5.7 turns; 
30 days= 21.4 turns 



STAINLESS 
SPRING BARS 

GSS§:::::::;iii::§f.,i§::ih??=n 
Ultra-thin stainless steel 
double shoulder spring 
bars made to fit Seiko, 
Citizen, Bulova and all 
other watch cases and 
bracelets. 200 pieces total 
(20 pieces each of 10 sizes 
1/4" thru 7 /8"). 1.3mm 
thin. In plastic compart­
ment box. 
Assortment #PP200 

$isoo 

BRACELET 
SCREWS 

55 piece assortment 
contains 5 each of 11 sizes 
of screws for repairing 
watch bracelets and clasps. 
In plastic compartment 
box. Refills available. 
Assortment #CK-55 

$1995 

, GENERIC 
CITIZEN STEMS 

-18 pieces (3 each of 6 
numbers) taps 10 and 12. 
Generic Citizen stems in 
bottles. Refills available. 
Assortment #18 

$1195 



AWi BENCH COURSES 
Fiscal 1991-1992 

To register for these courses, please send along 
with your request a registration fee of $25 per 
instruction day (for AWi members) to: AWI 
Central, P.O. Box 11011, Cincinnati, OH 45211. 
PLEASE NOTE: Registrations are limited and will be 
selected by the earliest postmarks. You may register by 
Fax if you wish; if so, please include your Visa or 
MasterCard number, card expiration date, and 
signature. FAX: (513) 661-3131; INFORMATION: 
(513) 661-3838. 

Note: Courses marked 
with an asterisk(*) are fu.ll. 

SEPTEMBER 1991 
7-8--Advanced Quartz Watch Repair--Des Moines, IA 
14-15--400-Day Clock Repair--Denver, CO 
15--Servicing ET A Quartz Chronographs--Pittsburgh, 

PA 
15--lntroduction to Quartz Watch Repair--Minneapolis, 

MN 
21-22--Repairof the Atmos Clock--Salt Lake City, UT 
22--Useful Techniques: Mechanical Watch Repair-­

Portland, OR 
28-29--400-Day Clock Repair--San Diego, CA 

OCTOBER 1991 
4-6--Advanced Lathe--Atlanta, GA 
5-6--Advanced Quartz Watch Repair--Boston, MA 
5-6--400-Day Clock Repair--Richmond, VA 
6--Introduction to Quartz Watch Repair--Kansas City, 

MO 
18-20--Introduction to Clock Repair--Marquett, MI 
20--Useful Techniques: Mechanical Watch Repair-­

Boston, MA 
27--Servicing ET A Quartz Chronographs--Minneapolis, 

MN 

NOVEMBER 1991 
9-10--400-Day Clock Repair--Charlotte, NC 
9-10--Repair of the Atmos Clock--Houston, TX 
10--Servicing ET A Quartz Chronographs--Atlanta, GA 
10--Introduction to Quartz Watch Repair--Oklahoma 

City, OK 
16-17--Cuckoo Clock Repair--Albuquerque, NM 
16-17--Introduction to the Watchmaker's Lathe--Kansas 

City, MO 
30-Dec. 1--400-Day Clock Repair--Savannah, GA 

JANUARY 1992 
17-19--Advanced Clock Repair--Alexandria, VA 
19--lntroduction to Quartz Watch Repair--Atlanta, GA 
19--Useful Techniques: Mechanical Watch Repair--

Albuquerque, NM 
25-26--Cuckoo Clock Repair--Phoenix, AZ 
25-26--400-Day Clock Repair--Austin, TX 
26--Servicing ET A Quartz Chronographs--San Diego, 

CA 

FEBRUARY 1992 
16--lntroduction to Quartz Watch Repair--Albuquerque, 

NM 
22-23--400-Day Clock Repair--Albuquerque, NM 
22-23--Cuckoo Clock Repair--Orlando, FL 
23--Useful Techniques: Mechanical Watch Repair--

Ellisville, MS 
23--Servidng ET A Quartz Chronographs--Phoenix, AZ 

MARCH1992 
29--Servicing ET A Quartz Chronographs--Bay Area, CA 

COURSES AND INSTRUCTORS 

Introduction to Quartz Watch Repair 
Buddy Carpenter, CMC, CMEW 

Advanced Quartz Watch Repair 
Robert Bishop, CMEW 

Retrofitting, Casing & Coil Repair 
James Broughton, CMEW 

Introduction to Clock Repair 
James Lubic 

Advanced Clock Repair 
Roland Iverson, CMC 

Repair of the Atmos Clock 
Gerald Jaeger, CMW, CMEW, FAWI 

Useful Techniques: Mechanical Watch Repair 
James Adams, CMW, FBHI 

Introduction to the Watchmaker's Lathe 
James Lubic 

Cuckoo Clock Repair 
James Williams 

400-Day Clock Repair 
John A. Nagle 

Servicing ETA Quartz Chronographs 
James Broughton, CMEW 

Advanced Lathe 
Roy Hovey 


