


MAKE MONEY THE EASY WAY! 
REPLACE OLD MOVEMENTS WITH THESE DEPENDABLE 

NEW QUARTZ MOVEMENTS 

• 
. 

' 

-

6'4 x 8 

961.003 E.S.A.-Replaces FF60, 
ST69-21, Bulova 6AH, and most 
6% x 8 mechanical movements. Dial 
feet must be shortened. 

$8.95 ea/5@$8.00/15 @$7.50 

FE 6820A-Replaces ESA 301.001 . 
Same dial feet as AS1012, 1677, 
1977, FEF6620, Bulova 1000.11, 
Seiko 1 lA. 
$11.00 ea/5 @$10.00/15@$9.50 

FREE WITH ANY PURCHASE: 
QUARTZ MOVEMENT 

INTERCHANGEABILITY CHART 

6 3/, x 8 

(~ 
~ 

6 11. )( 8 

Y480A-Accept no substitutes! Or­
iginal electronic setting. Used by 
Pulsar and other major brands. 

$11.95 ea/5@ $11.00/15@ $10.50 

Y 482A-Non-sweep version of 
Y481A. R~places Lorus and many 
others. 
$10.95 ea/5 @ $10.00/15 @ $9.00 

,, 

• 

V235A HATTORI-Used in Lorus 
and many others. Very popular . 

$12.95 ea/5 @$12.00/15@$11.00 

3572 HARLEY (RONDA)-Popular 
thinline movement (2.7 mm thick). 
Fits Bulova 5AH cases (dial feet 
must be repositioned). 

$14.95 ea/5@ $14.00/15@ $13.50 

We stock over 100 movement models. 
Complete price list available on request. 

6•1. x 8 

Y481A Sweep Second-Used by 
Lorus, Pulsar, and most major 
brands. Set mechanically. 
$10.95 ea/5@ $10.00/15@ $9.00 

Y588-Replaces Y590A and Seiko 
5420A. 

$12.95 ea/5@ $11.95/15@ $10.95 

--------tlMIYOTA.,_I -----
MIYOTA movements are made in Japan by one of the world's largest producers of quartz movements. They are iden­
tical to Citizen models. These four MIYOTA mov.ements are used by Armitron, Helbros, Jules Jergensen, Waltham, and 
many other major brands. They are marked "Miyota Japan" and are not stamped with model numbers. 

2020 MIYOTA-Replaces Citizen 
2020 and ADEC 2028. 

$12.95 ea/5 @$12.00/15@$11.00 

2950 MIYOTA-Replaces Citizen 
2950 and ADEC 2958. Sweep sec­
ond. 
$13.95 ea/5 @ $13.00/15@ $12.00 

6'1• x 8 

3220 MIYOTA-Replaces Citizen 
3220 and ADEC 3228. Very pop­
ular. 
$13.95 ea/5@ $13.00/15 @$12.00 

2030 MIYOTA-Replaces Citizen 
2030 and ADEC 2038. Sweep 
second version of 2020. 
$12.95 ea/5 @ $12.00/15@ $11.00 

ORDER TOLL FREE 1-800-543-0408 
IN OHIO 1-800-582-8027.$15 MINIMUM WATS ORDER. FOR INFORMATION 513-241-7073 

Cas 
rw 00 CoP.O.BOX 2347 DRAWER A CINCINNATI, OHIO 45201 

• Lr\l\3 U • Prices effective June 1985 and subject to change. 
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FELLOWS OF THE 
AMERICAN WATCHMAKERS INSTITUTE 

George Daniels Orville R. Hagans 

Henry B. Fried Hamilton E. Pease 

Josephine F. Hagans Marvin E. Whitney 

Editorial 
"The title of Fellow in the American Watchmakers Institute 
(FAWI) may be conferred upon a carefully selected individual 
whose outstanding and meritorious contribution to the field of 
horology on a national or international level, has enriched human­
ity. This title shall be the highest honor awarded by the American 
Watchmakers Institute." Such is the wording verbatim as it appears 
in the AWi Constitution. 

The title is far more prestigious than one would surmise, for only 
the sixth "Fellow" has been awarded. Only full and complete 
credentials will ever permit a candidate to be considered. It has 
been said that this award is the greatest of its kind. 

Mr. George Daniels of Isle of Man, England is the sixth recipient 
of the title "Fellow, American Watchmakers Institute." He was 
born into this world considerably less than affluent and at age 5 
disassembled his first watch. After World War II, he began to work 
at his profession in earnest. The quartz explosion directed his 
efforts to fabrication of mechanical timepieces of utmost quality. 
Adding to the impeccable quality of his pieces were inventions 
of his own, especially in the area of the escapement. Quite so, 
each and every watch he has manufactured has became an item 
for collection. And what he has done has enriched the profession 
of horology. 

On the Front 

A sparkling scene for our August cover ... 

the lovely Chittenango Falls near Cazenovia, 

New York. Photo by Mark Krueger of Williams­

ville, New York. 



90 pc. Light & Motion 
6 Foot High - 18" Diam. 

WATCH OUT 

TIMEX 
& 

LOR US 

SHARP 
IS HERE WITH 

KEYSTONE MARKUP 
• Priced from S169s - s599s 

90 °1. Quartz Analog 

• 2 Year warranty 

• Local Distributor Service 

• Jeweler-oriented Displays 
90 Piece Light & Motion Floor Display 
50 Piece Light & Motion Counter Display 
20 Piece Counter Display 

• High Quality & Technology Synonomous 
With the SHARP Name 

• Free Displays -
SHARP@ International - Timepiece 
Division 

• Terms Available for Well Rated Accounts 
Call Toll Free for Further Information 
1-800-328-0205 (Minnesota 1-800-392-0334) 
Full Color Catalog Available 

* Esslinger &Cb. 
P.O. BOX 64561 ST. PAUL, MN 55164 
NATIONAL WATS-ORDERS ONLY - 800-328-0205 
MINNESOTA WATS-ORDERS ONLY - 800-392-0334 
INQUIRIES-INFORMATION - 612-452-7180 
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JPRESIDEl\fT~S 

NifESSAGE®®® 

A Bi5 Thank You 

W "thout a doubt, AWi's 25th Anniversary Celebration 
was one of the nicest affairs I've ever had the pleasure 
to attend. I know from the remarks made to me that 

many others feel the same way. Many thanks to Bill Biederman 
and his committee, Milton Stevens and Michael Danner along 
with the office staff, Marvin Whitney for his update on the 
history of A WI, Thelma Stevens along with Nancy Danner, 
Betty Danner and Janice Schwarberg for the table decorations, 
and to all those who did the running around when we needed 
"Go-fors"! We must not forget all the AWI Past Presidents 
who attended and Jim Broughton for the past presidents' 
caps. 

As President, it gave me great pleasure to present 
Affiliate Chapter Charters to the Horological Association of 

YOUR SEIKO 
HEADQUARTERS 

e WATCH BANDS 

e WATCH MATERIAL 

CLASPS 

e LINKS 

e CASES 

e CRYSTALS 

e GASKETS 

e CROWNS 

$15.00 MINIMUM ORDER 

J~~~®'J 
(AREA CODE 612) 646-3800 

MINNESOTA WATS 800-742-0608 
NATIONWIDE WATS 800-328-0614 

800 BOONE AVENUE NORTH 
MINNEAPOLIS. MINNESOTA 56427 
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Fred S. Burckhardt 

Maryland/Delaware and to the New Zealand Horological In­
stitute who was represented by Mr. W.J. (Bill) Groves, who 
traveled 11,000 miles to be with us. 

To all those who had part in our 25th celebration, 
I would like to say: "THANKS FOR THE MEMORIES!" 

I would also like to take this opportunity to thank 
all the directors, committee chairmen and committee mem­
bers, the office staff, Horological Times staff, the ELM Trus­
tees, and of course Milton Stevens and Michael Danner. To 
all, whose help , inspiration and encouragement have made this 
past year a very pleasant one indeed. 

Now that the first twenty-five are over, let's get to 
work on the next twenty-five!! 

Watch Repair 
~ 

We offer a comprehensive course 
in the repair of all mechanical and 
electro-mechanical watches. Course 
length is 11 months. 

Jewelry Making 
& Repair 

This benchwork course 
emphasizes fabrication, repair 
and stone seping techniques. 
Course length is 1 7 months. 

Full-time day classes Monday-Friday. 
Monthly admission. 
Financial aid available. 
For catalog, write or call 
617-227-0155. 

NORTH· BENNET 
STREET SCHCDL 

39 North Bennet Street• Boston, MA 02113 



VAPOR CLEANING 
The Absolute Answer To All Cleaning Applications. 

With over 50 years of experience in precision parts cleaning, Zenith Mfg. now offers the STATE-OF-THE-ART 
in solving the watch and clockmakers diverse cleaning applications. 

By combining today's advanced methods of ultrasonic technology and the advantages of the successful 
method of industrial vapor degreasing, the Vaporette cleaning system with Zenith's exclusive "Turbo-sonic" 
cleaning process has been solely developed to solve and unite all possibilities in the often critical cleaning of 
mechanical and quartz movements with coils, plastic parts, combination metals, clocks, cases and bracelets all 
in one compact, economical system. 

With the exception of a reusable safety solvent, the Vaporette uses today's familiar watch and clock 
cleaning and rinsing solutions to obtain optimum brightness and cleaning effectiveness . 

OPERATION 
The Zenith Vaporette cleaning system provides a rapid multi­
stage cleaning process comprised of: 

Quartz Movements: 
1 ). Ultrasonic immersion in degreaser cold tank with Freon® TF. 

2). Vapor rinse and "Flash" drying in degreaser vapor zone. 

Mechanical and Small Clock Movements: 
1). Ultrasonic immersion cleaning in Zenith solvent-based or 

water-based cleaner. 

2). Ultrasonic immersion rinsing in Zenith rinse solution or 
water. 

3). Ultrasonic immersion rinsing in degreaser cold tank with 
Freon® TF. 

4). Final Vapor rinse and "Flash" drying in degreaser vapor zone. 

DESIGN FEATURES: 
Highly recommended cleaning method of both national and 
international watch manufacturers for production cleaning of 
quartz and mechanical watches. 

Reclaims own solvent - built-in distillation circuit recovers 
solvents from condensing coils. 

Capable of cleaning up to 50 watch movements in one simple 
operation without any special attachments or accessories. 

Safe for all types of movements, plastics and coils. 

All cleaning and rinsing compartments fully equipped with 
ultrasonic agitation. 

Brightens and restores oxidized metals to "new-like" condition. 

Completely portable- may be use anywhere in a manufacturing 
or service facility. 

System may be used in independent modes-vapor degreaser 
only or full 4 tank cycle. 

VAPORETTE 1 
The complete ultrasonic/vapor cleaning 

system for watches and small clocks. 

Digital, all solid-state ultrasonic timer. 

Work baskets, tank covers, aux. tanks, trays and 
movement holders supplies as standard equipment 

Priced from $2,895.00 

Available in 4 sizes: 

Watch Cleaning: 112 gal. (5-112" x 5" x 4') 

Clock Cleaning: 3/4 gal. (9" x 5" x 4") 
1-Y2 gal. (11-112" x 6" x 6') 
2-112 gal. (11-112" x 9-112" x 6') 

BUILT-IN REFRIGERATION COOLING - no need for costly water supply and discharge connections. 

Write or call for free literature and 
specifications on the Zenith VAPORETTE®. 

~ ~ .... ~. I manufacturing&: chem. corp • 
..-._ miiiiiiii • ULTRASONIC CLEANING SYSTEMS 

90 HERBERT AVENUE, P.O. BOX 320, CLOSTER, N.J. 07624 • PHONE (201) 767-1332-3 

August 1985/Horological Times 5 



Celebrates 
ore than 250 members, friends and guests joined the 

M AWi officers and staff to celebrate the organization's 
Silver Anniversary June 24-30, 1985. All events were 
held at the Drawbridge Inn near the Greater Cincin-

nati Airport. 
The in-service annual meeting for instructor members 

of the Research and Education Council (REC) schools kicked 
off the proceedings with a four-day session held Monday 
through Thursday. The Trustees of the Educational, Library 
and Museum Trust (ELM) met on Wednesday. Thursday marked 
the annual meeting of the AWi Affiliate Chapters and culminat­
ed in a visit across the Ohio River to AWi Central. A wine and 
cheese reception provided a relaxed atmosphere in which the 
crowd could talk with AWi personnel and tour the AWi Museum 
of timepieces. Orville Hagans, curator, and his wife, Josephine, 
were on hand to furnish background information on the dis­
plays. 

A gala program unfolded on Friday, June 28. The key 
horologists of the world were joined by outstanding achievers 
in other professions as they commemorated this milestone in 
AWi's history. 

Scott Carpenter was the featured speaker at the Silver Anniver­
sary banquet. He spoke of his experiences as one of the original 
seven U.S. Astronauts. 

It was back to business as usual on Saturday. The A WI Board of Director's meeting plotted the course the 
organization will follow during the coming fiscal year. The Past President's Reception and an Awards Program oc­
cupied the evening activities. The Board of Directors held their traditional breakfast on Sunday morning before 
closing out the business meeting to end the official program. 

The photographs on the following pages portray the people and the events which marked the celebration of 
AWi's first 25 years of progress. The people and their dedicated support of A WI's goals will determine the associ­
ation's success in the years to come! 

ABOVE: 
George Daniels, who is described as 
"watchmaker extraordinaire", travelled 
from the Isle of Man, England to address 
the group. He was honored with a "Fel­
lowship" award by AWi. 
RIGHT: Joe Thompson, Editor of the 
Modern Jeweler magazine, analyzed the 
trends in the world watch industry. 
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Dr. Gernot Winkler, Director of the Time 
Service Division of the U.S. Naval Observatory, 
spoke on "Precision Time and Measurement 
Distribution." 

"The Invention of Standard Time" was ex· 
plained by Ms. Carlene Stephens. She is the 
Assistant Curator of the Division of Mechan­
isms for the National Museum of American 
History, a part of the Smithsonian Institution 
complex. 

A gala crowd gathered for the Friday night banquet. 



Years of 

AWi Past Presidents-from left: Orville Hagans, Joe Crooks, Robert Nelson, 
Marvin Whitney, James Broughton, Leslie Smith, Ewell Hartman, Marshall 
Richmond, Harold Calvert, Henry Fried, Gerald Jaeger, and Harold Her­
man. 

Left: Antonio Marquis 
from Panama City, Panama. 
Right: William and Sylvia 
Groves from Wanganui, 
New Zealand. 

AW I Chapter # 102 of the NAWCC. 

Warner Bundens, NAWCC 

State of Virginia donating the greatest amount of used 
cells to the ELM Trust. 
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Orville Hagans, curator of museum. 

AT AWi CENTRAL 
AND THE MUSEUM 

Gene and Kay Kelton, Citizen Watch Company. 

Chronometer detent, surrounded by hands. 
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Buddy Carpenter and the Equidistant Escapement. 

Wine and cheese reception at AWi Central . 



Members and guests enjoyed a trip to AWi Central and the AWi Museum on Thursday night. 

Left to right: George Daniels, Joe Thompson, and Dr. Gernot Winkler 
gathered at the Speakers Table during the banquet. 

Attentive audiences filled the meeting rooms for all the events on the pro­
gram. 

.411.i:11st 1985/ Horolo.i:ical Times 9 



NEWLY ELECTED DIRECTORS 
AND OFFICERS 

Elected directors (left to right): Archie Perkins, Gerald Jaeger, David Fryday, William Biederman, 
Robert Bishop, Robert Howell, and Fred Burckhardt. 

Elected officers (left to right): Fred Burckhardt, president; William Biederman, CMW, first vice-presi­
dent; David Arnold, CMC, second vice-president; Robert Bishop, secretary; and Robert A. Nelson, 
CMW, CEWS, treasurer. 
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RESEARCH AND EDUCATION COUNCIL 

Left to right: George Lewis, Secretary; Leon Martin, Vice Chairman; 
and Bob Howell, Chairman-during installation ceremonies conducted 
by Gerald Jaeger, REC. 

Remy Waechli and Jacques Reymond during seminar on the ETA Swiss 
Quartz Anadig. 

CANDID PHOTOS OF REC WORKSHOPS 

MORE CANDID PHOTOS , . . 
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AFFILIATE CHAPTERS 

Newly elected Affiliate Chapter Chairman David Fryday is shown at 
left with Vice-chairman, Thomas White. 

HONOR AWARDS 

Ewell Hartman, Chairman of 
AWi ' s Honor Awards Com­
mittee, presents the AWi 
Fellowship Award to George 
Daniels of Isle of Man, 
England. Daniels is the sixth 
person to receive AWi's top 
honor. 
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Hard-working members plan AWi's future at business meetings. 

(Continued on page 14) 



HONOR AWARDS (Continued) 
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BENCH HELPERS 
From MARSHALL-SWARTCHI LD 

Berg eon Tool for fitting and 
removing spring-bars 

MOEBIU/ 
Made 1n Switzerland 

QUARTZ OIL 
If!';" .. ;.: An efficient and reliable 

~~~:;::ed :::~c-i~l~afl~~u~~t:r~:~~~ents 
OL-100M 2ML 3153 

$4.75 Each ~ - · $8.50 each 

~~a11 BLOWER 

In rubber with plastic-sheathed nozzle. 
Length 130 mm 0 58 mm (5"x2%") 

No. 18666 $3.50 

DISPLAY DOMES 
Protect-preserve-display your treas­
ured mementos. These handsome 
display domes made of crystal clear 
plastic will enhance the value of 
small treasures. 

SPECIAL 
OV-258 Blonde $4.00 ea. 
OV-261 Walnut $4.00 ea. 

PHILLIPS SCREWDRIVERS 

J\ • 
= • 11 = .. ~ 

·~ - a _.- I 

5 ti ' _z'U 

Q 
- ~ . -. .. . ;,. 

This handy set of Phillips screwdrivers features the smallest Phillips size available-
1.50 mm. Great for quartz, computer or camera repairmen. 

No. 18983.4 Phillips Set - 4 pc. $12.50 

VISA and MASTERCARD ACCEPTED 
(Minimum order $15.00) 

ORDER BY PHONE: 9-4 CT Weekdays: Illinois 
(800) 972-3776. Other States (except Alaska, Hawaii) 
(800) 621-4767. *ORDER BY MAIL: P.O. Box 726H, 
Chicago, IL 60690. 

The result of customer-orientated research 
Moebius Quartz Oil is a synthetic lubricant with unsaponifiable 
ether and alcohol groups (Alcyl-Aryl·Oxydibutylenglycois). 
It is especially designed for general application in quartz 
analog watches. 
Moebius Quartz Oil does not gum up and has excellent com­
patibility with plastics such as polyacetale (e.g. Deltinl. 
polyamide and polycarbonate. The wide range of application 
is between -36° C to +80° C. 
Moebius Quartz Oil shows excellent adherence and used under 
normal conditions the oil does not spread. Changing humidity 
does not influence the coefficient friction. Moebius Quartz 
Oil is non-toxic and is applied by common oil-pikes. 
For calendar and hand-setting mechanisms, the Moebius grease 
8200 and Moebius MICRO-GUSS D-5 are used. 

DON'T PASS UP CLEANING AND REPAIR 
OF QUARTZ WATCHES 

L&R's new Single Step 
Quartz Circuit Cleaner 
does it all. Just dip and 
air-dry. 8 oz. bottle. 

CL400LR $7.75 

0 ' 
f 

No. 240.208 

$12.50 

Ideal for gripping and inserting small screws 
(for 0.5 to 1.00 mm). 

~!;t~'!!!; ~O<O MILWIUICEE /WE ' 312-27&'l300 • °"UAS, TX 752111 ' 109 N. AKARD' 214-741-1454 
HOUSTON, TX 77001 : 1212 MAIN ST.: 713-759-9009 •SEATTLE, WA 98101 : 1425 4TH AVE.: 206-682-6158 
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Battery 
News By Ewell Hartman, CMW 

A ll AWi members received a 1985-86 Edition of the 
Battery Number System along with the July issue 
of Horological Times. This is our third edition and it 

incorporates literally hundreds of additions and changes that 
have been made since our 1984 edition . 

Everyone who replaces watch batteries in your shop 
or store should take a few minutes to notice some of the spe­
cial features of the BNS booklet. Carefully read all of the in­
formation inside the front cover. The special notes, with re­
gard to low drain and high drain batteries, will be helpful as 
guidelines for selecting the most suitable battery replacements. 

The Conversion Tables (Section I) are, in most in­
stances, the greatest timesaver feature of the booklet. All 
brand numbers are in numerical order and it takes only a few 
seconds to locate the number of the battery being replaced, 
along with its AWi number. The AWi number is the same as 
your cabinet drawer number if you are using this system. The 
AWi number can also be used in Specifications and Cross­
Reference (Section 11) to find the correct replacement battery 
number in any brand you choose. 

The second section of the booklet also gives the 
voltage and industry standard-dimensions for every battery 
listed . This information is invaluable to you when you need to 
replace an alkaline battery with a silver-oxide, or when you 
must substitute a high-drain battery for a low-drain. This 
section will aid you, too, in selecting a battery by measure­
ment only, or in confirming your selection as a replacement 
for an "off-brand" battery. 

This booklet is your most complete source of in­
formation needed for watch battery replacement. Its use 
eliminates the need to refer to more than one chart to obtain 
the required data. Extra copies may be purchased for $2.00 
postpaid by writing to AWi. Special prices will be quoted for 
large quantities. 

"Renata U.S." estimates that during the year 1984, 
just over 100 million timepieces required a battery replace­
ment-an estimated 20% increase over 1983. Use the AWi sys­
tem to do a more professional job and to help you get your 
share of the profits! \1LIB 

SPECIAL OFFER! 

AWi CAPS 
These attractive all purpose caps feature the AWi insignia 
on the front. The crown is a cool mesh. They are adjustable 
to any size. Specify whether you $ 6 00 
wish powder blue or white. Dozens 
were sold during the recent Silver 
Anniversary celebration . A limited 
supply is still available. 

EACH 
Plus $1.00 for 
Postage & Handling 

Send Check or Money Order To 

CAPS - AWi CENTRAL 
P.O. Box 11011 Cincinnati, Ohio 45211 

NEW FROM 
BERG EON! 

DEPTHING TOOL 
It's radical in design yet already regarded as 
the finest depthing tool available anywhere. 
Completely adjustable, it has multiple 
uses from alarm clocks to the largest move­
ments. The maximum size is 13 1/8" x 
8 3/4" with a useable height of 4 3/4". 
This distance of centers is 5 3/4". The 
maximum size wheel it will handle is 
4 3/4" diameter. Swiss made by Bergeon 
indicates its quality! Included with the 
tool are: four 1 OOmm hardened steel 
broaches; two 110mm conical headed and 
two 110mm cylindrical headed broaches, 
all in a nicely made wooden case. 
061242 ..................... $249.00 

S. (f7aRoSe1l:nc. 
Worldwide Distributors to Horologists 

"~,l.lt/7" 
234 Commerce Place, Greensboro, N.C. 27420, U.S.A. 

Phone: (919) 275-0462 
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Henry B. Fried, CMW, CMC, FAWI, FBHI 

Letting Down Power 

in a Fusee Watch 

Q I have a couple of questions re­
garding fusee watches and would 
appreciate your help. First of all: 

(1) I've worked myself into a corner and 
have an English fusee movement-fully 
wound-and now I need to take it apart 
again for some adjustments. Is there some 
way I can let the power down safely? 
I tried releasing the fusee click but this 
does nothing. Of course I do not want to 
spread the plates. 

(2) Does the AWI have a source 
for balance springs suitable for fusee and 
verge fusee movements? 

(3) If the AWI has any informa­
tion on fusee and verge fusee movements, 
I would appreciate it. I have your articles 
on the verge fusee. 

Thank you! 
William F. Korker 

Harrington Park, NJ 

A Lei ting down the power in a 
verge fusee watch can be tricky 
business. The simplest and safest 

method is to first block the train of 
wheels. Then remove the balance cock 
and the balance, marking the hairspring 
pinning position. Then with the finger 
acting as a clutch brake against the 
contrate wheel, remove the train block, 
controlling the speed at which the train 
of wheels runs down so as not to "burn" 
the pivots. Watches with maintaining 
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power and the normal fusee ratchet 
make let-down rather involved. Some 
watchmakers attach a tight-fitting key 
over the take-up ratchet to carefully 
let down the spring (seen under the dial 
in some watches). 

Hairsprings for fusee and verge 
watches are not available. These have 
fewer coils on light balances. It might 
be best to use modern springs but skill­
fully "uncoil", them to assume the large 
diameter they require, vibrating it to the 
original balance-most often 14,400 vph. 
I used to do that and it worked. Just re­
collet to the old, original collet. 

As for information, I believe 
the articles you mention to be compre­
hensive on the subject. Also try George 
Daniels' Watchmaking, which is very, 
very good. 

Q In a book I recently purchased 
(Clock Cleaning & Repairing by 
Bernard E. Jones) there is a de­

scription and photographs of a long-
case movement which I understand is of 
great accuracy. The feature of the move­
ment is based on the idea suggested by 

the astronomer F. Hope-Jones and con­
sisted of a most interesting means of 
giving the pendulum the impulse which 
was done by gravity and is thus said to 
be almost a free pendulum. 

Now I have searched for a long­
case movement which will give a greater 
accuracy than a quartz movement. Most 
quartz movements I have tested are no 
better than about 5 minutes a year, 
despite their advertised claims. 

I have tried to contact the 
makers and have been advised that they 
no longer manufacture this movement. 

Would you kindly advise me if 
in your experience this design was in 
some way a failure? Do you know of the 
expected accuracy of this "free" pen­
dulum design? The design seemed to offer 
such great promise of accuracy that I 
find its discontinuance very disappoint-
ing. 

I am an old man working to 
make cases in red cedar and would like 
to think that my cases and the move­
ments I fit will last for a great number 
of years. I am too perhaps a "crank" 
on accuracy . . . thus my appeal to you 
to locate an accurate movement. Am I 
chasing the impossible? 

(Please tum to page 43) 

R. Elton 
Ballina, Australia 



Borel Quartz and 
Japanese Style 
Crown Assortments 

SWISS 
MADE 

No other crown approaches Borel Crowns in quality, 
looks or effectiveness. Borel Crowns are made by the 
top Swiss producer of crowns for new-watch pro­
duction. Borel stocks the complete range of sizes, 
styles, tap sizes, post lengths and tube openings. 

Quartz Watch 
Crown Assortment 
28 bottle cabinet contains 50 crowns, 1 each of 
yellow and white of the 25 most popular numbers, 
11 dustproof styles and 14 waterproof styles. In­
cludes the new smaller diameters of 2.75, 3.00, 3.25, 
350, 3.75 in taps 10, 11, and 12. Refills are available. 

Write for Sample 
and Literature or call : 

1-800/821-5686 
In Missouri 1-800/892-5818 

Asst. 750/2 

s49so 

Japanese Style 
Crown Assortment 
Borel replacement crown assortment for Seiko, Pul­
sar and Lorus, includes 44 crowns, 1 each yellow 
and white of 22 numbers, most are the waterproof 
type with gasket. Diameters from 3.5 to 6.5mm. 
Some of the numbers in the assortment are: 
35M10N 35M57N 40M24N 45D01N 
35M68N 40M17N 40M32N 45M30M 
Refills available. $ SO 

Asst. 950/2 49 
Up-to-Date Comprehensive Case Number 
to Crystal Number Reference Guide 
Easy to use guide, lists over 12,000 case numbers with corresponding crystal 
number. Covers the major brands of Seiko, Pulsar, Lorus and Citizen. Iden­
tifying the crystal you need, helps you in the following ways : 1. Utilizing the 
crystals you have in stock. 2. Ordering by proper number. 3. Knowing 
what crystal you have on order, not just case references. 4. Building a 
stock of popular numbers. 5. Having up-to-date information handy. 

SEIKO_ . 
PULSAR ... , .. .,,. r~ 1.37 

LORUS ·······"illlu :is.41 
......... ""<;! 42 

CITIZEN 
•······· r4GE<S 4.S 67 

Crystal Assortment for 
SEIKO• PULSAR• LORUS 
Includes 70 of the most 
popular crystals. s2so 

SK0-70 
(A $400 value)* 
Includes 30 of the most 
popular crystals. s 1 20 

SK0-30 
(A $163 value)* 
•value is cost of crystals and book 
if ourchased separately. 
If you prefer: the standard type (GS style) cabinet drawer 
with numbered dividers. $10/drawer 

The Borel Crystal 
Reference Guide 
available separately for $9.95. 

lilllf:l. - - - --2 ---. ..... _ ............ 
'~.,:w.-...u..... .,_ 
... ,. :--!:':'....... -==::: ., , ~-·-... """' 

To introduce the new Borel Crystal Guide we have 
put together two assortments of SEIKO, PULSAR, 
LORUS crystals. Each assortment comes in a 
handy storage book with 100 pre-numbered pock­
ets for the most popular crystals. This allows you 
to add crystals or include crystals you have in 
stock. Assortments include Borel Crystal Guide. 

.ISttrel 
NATIONAL TOLL-FREE ORDER SERVICE • 1 ·800/821-5686 

In Missouri 1-800/892-5818 

Borel., 111 o Grand, Kansas City, MO 641 06 .ISttrel 
Distribution Centers in KANSAS CITY LOS ANGELES OAKLAND 
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T his article is actually a continuation of the article 
"Tubular Bell Chime Movement" from the February 
issue. You may recall that a Colonial Clock Company 

grandfather clock movement, made by "Miller Germany" 
was our subject. Now we have a rod chime version of the same 
basic movement. Besides the Miller and Colonial markings, 
the back plate is stamped "Winterhalder Germany." 

Shortly after the first article was published in Febru­
ary, Steve DeYoung of Sligh Clocks called me with some 
background on the tubular bell movement. Although Colonial 
and Miller were the only names on that movement, he said 
it was made by Winterhalder. Certainly the present rod chime 
movement confirms his information, because it is marked 
Winterhalder in addition to Colonial and Miller. As he under­
stood it, the parts were made in Germany, by Winterhalder, 
for assembly in the U.S. for Colonial. The "Miller" was Her­
man Miller, head of Colonial Manufacturing Company, who 
teamed with Hans Winterhalder to form Miller Movement 
Company. 

The rod chime movement is made just the same as 
the tubular bell movement in the February article, except 
of course for the hammer arrangement. Chime and strike 
levers are identical. The same solid, sturdy construction is 
featured in this mechanism. No bushings were, required during 

I\ 
the overhaul. The movement needed cleaning and a few 
pivots were in need of polishing. The dead-beat escapement 
was out of adjustment, however. The removable steel pallets 
were worn, and had been turned end for end. The new sur­
faces were still perfect, but required further adjustment to 
eliminate mislocking. 

This article, taken along with the February install­
ment, will provide a servicing guide for the Winterhalder/ 
Colonial movement, whether tubular bell or rod chime. We 
will cover basic movement assembly procedures and specifics 
of the rod chime version this time. Part numbers listed are all 
shown in the Figures, which are front and back plate views 
and details. Refer to the February article as needed, for photos 
of the movement and additional detail drawings of chime and 
strike parts. 
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Steven G. Conover 

CLEANING 
The basis for any overhaul is a good cleaning. Disassemble the 
movement and clean it thoroughly. Inspect the chain wheels; 
the clicks can become sticky, and will fail unless they are 
cleaned. You can take the chain wheels apart easily by remov­
ing the slotted tension spring from the arbor. Refer to Figure I. 
Remove the strike warning lever (8), rack hook (7), rack (5), 
hour wheel (I), minute wheel (3), tension wheel (4), and ga­
thering pallet (6). Pull the center arbor out the front, after 
you rotate the offset disk which holds it at the back. Remove 
the hammer assemblies, shown in Figure 3. 

You may want to leave the strike unlocking lever 
(9) and chime warning lever (I 3) attached to the front plate 
during ultrasonic cleaning. The chime locking lever (IO) and 
chime correction lever are behind the front plate, attached to 
the same arbor. There is still plenty of room to get the chime 
locking wheel (Figure 8, February article) out and back in 
again. If you decide to remove the parts it is not difficult 
to put them back, because there are no adjustments. The long 
lever (with levers 9 and 13) is driven onto the arbor, and the 
chime locking lever and chime correction lever slip on. They 
move by gravity, so there is no set-screw adjustment to worry 
about. At the back end of the arbor there is a brass collar 
with a set screw. Adjust it to provide comfortable endshake 
for the two levers. 

REASSEMBLY AND ADJUSTMENT 
To reassemble, place the arbors into the front plate. Then add 
the back plate, fitting each pivot carefully into place. Make 
sure you install the chime drive pinion (33). You cannot add 
it later unless you practically disassemble the movement again. 
Fasten the pillar nuts finger tight only. Proceed with strike ad­
justments first. 

STRIKE ADJUSTMENTS 
Install the rack hook, gathering pallet, and rack now. Note 
that the gathering pallet goes on only one way. On the rear 
of the movement, you should also add the strike hammer 
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Hour wheel 6 Gathering pallet 11 Chime locking cam 

2 Snail 7 Rack hook 12 Chime warning pin 

3 Minute wheel 8 Strike warning lever 13 Chime warning lever 

4 Hand tension wheel 9 Strike unlocking lever 14 Chime silencer lever 

5 Rack 10 Chime locking lever 

Figure 1 

assembly shown in Figure 3. Turn the strike train gears by 
hand as you watch the action. 

The relationship of the gathering pallet and the strike 
locking cam is fixed, because they are on the same arbor. See 
Figure 6 of the February article for a detail drawing of the 
parts. You have two main things to check on in the strike area. 

First, run the gear train to the locked position and 
look at the strike hammer tail (26). If it is engaged on the 
hammer-lifting star, the strike train will have to start up every 
time under load. Change the mesh of the second wheel and the 
pinion above it, until you are satisfied with the rest position 
of the hammer tail. Ease the plates slightly apart to accomplish 
the adjustment. 

Second, check the strike warning pin. When the strike 
train is locked, the pin should be at a 6 to 8 o'clock position 
when viewed from the front. This will give about a half 
revolution of the warning wheel before the strike warning lever 
(8) stops it. Separate the plates only enough to get the front 
pivot of the strike warning arbor out of its hole. Carefully 
adjust and verify the result. 

The strike has a hammer adjustment lever (29) 
below the hammer assembly on the back of the movement. 
You can make use of it after the movement is back in the case, 
to make small adjustments to the strike hammers. It applies 
pressure to the strike buffer spring (27), raising or lowering 
the four hammers together. Larger adjustments are made by 
loosening the set. screw which holds the four-hammer unit on 
its arbor, or by bending individual hammer shafts. 

Figure 2 shows a front movement detail view. With 
the hour wheel removed, you can see the rack let-down (15). 
As an extension of the cannon pinion (I 8), it provides a 
smooth alternative to the loud "clunk" some movements 
make as the rack tail drops onto the snail. In the Winterhalder 
movement, the rack tail comes to rest first upon the let-down 
(15), at the warning. Then, as the minute hand moves toward 
the hour release point, the rack tail slides noiselessly down the 
edge of the let-down. 

You will not need to adjust the position of the hour 
wheel and snail. The hour hand is keyed to go on one way 
only , so it will always point to the hour to be struck. You can 

August 1985/Horological Times 19 



9 

7. 

16 

25 
19 20 

29 

21 

20 Horo/oaic / .,... /. o· a ,1mesAugust1985 

Figure 2 

15 

16 

17 
18 

Rack let-down 

Chime lifting lever 

Star cam (portion) 

Cannon pinion 

Figure 3 

19 

20 
21 

22 

23 
24 

25 

26 
27 

28 

29 

Pin barrel 

Chime hammers (4) 

Chime hammer adjustment lever 

Chime buffer springs 

Chime hammer springs 

Chime bracket plate 

Strike hammers ( 4) 

Strike hammer tail 

Strike buffer spring 

Strike bracket plate 

Strike hammer adjustment lever 

26 



move the hour hand and the snail along with it, to change 
the hour. About the only thing you need to do is to make 
sure that the hour hand points exactly at a numeral as the 
clock chimes the hour. 

CHIME ADJUSTMENTS 
The chime levers are between the plates, where they are 
difficult to see. However , few adjustments are required any­
way. The chime warning run is fixed. The chime warning pin 
(12) moves only a few degrees to the chime locking lever (10) 
at warning. There is no need to separate the plates for any 
chime adjustments. Set screws on the locking plate and the 
chime locking cam enable you to perform the necessary ad­
justments. Figure 9 in the February article shows the correct 
set-up. If the chime locking wheel and the wheel which car­
ries the locking plate are synchronized, there is nothing more 
to worry about. You do not have to adjust the height of the 
chime locking or chime correction levers. 

Proceed to assemble the chime hammer assembly. 
Figures 3 and 4 show the relationship of parts. Insert the pin 
barrel arbor (34) through the hollow arbor which carries the 
chime drive pinion (33). Now add the rest of the hammer as­
sembly. Note the purpose of the chime hammer adjustment 
lever (21). Like the arrangement on the strike side, it permits 
a fine adjustment to be made to all four hammers simultane­
ously. Using a cam, it applies varying lift to the chime buffer 
springs (22). This action very slightly raises or lowers the rest 
position of the four hammers. 

(Please turn to page 30) 

MOST OUTSTANDING WATCHMAKING STUDENT 

Pictured above is Mr. Dale Johnson (right) accepting the 
permanent classroom trophy from his instructor, Woody 
Woodward (left) . Mr. Johnson started the nine month "Watch, 
Clock & Jewelry Course," at St. Paul Vocational School 
last September and graduated in June. Dale was selected as the 
"Most Outstanding Watchmaking Student" based upon ex­
cellence in attitude, ability, achievement and attendance. He 
has completed training on all mechanical and quartz watches, 
five types of antique clocks, and jewelry repairing (ring sizing, 
shanking, pronging, tipping and chain repairs). Dales's future 
plans are to work for a jewelry store for a few years and 
eventually own his own business. 

Jewelers 
Tools, Supplies 
& Equipment 

14K, 18K, Platinum 
Findings 

Genuine & Synthetic 
Stones 

Precious Metals 

Watch & Clock 
Movements 

Refining Services 
Serving the Jewelry Industry 

Since 1923 

WRITE OR CALL: 

&e.rt.,.._l_N_C-. ._...., 
Everything A Jeweler Could Want. 

10803 Composite Drive, Dallas, TX 75220 
214/350-4011 or 1-800-527-5057 

5805-A Peachtree Comers E., Norcross, GA 30092 
404/441-0404 or 1-800-423-5738 

1725 Victory Boulevard, Glendale, CA 91201 
818/246-8385 or 1-800-423-2706 

© 1985 Swesc, Inc 
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Making Rings from Findings 

F inger rings can be assembled from findings at a frac­
tion of the cost of carrying a large inventory of 
mountings. Basic findings such as heads, shanks, 

settings, tops and bezels are available (usually for imme-
diate delivery) from most material distributors. Findings 
specialty houses are located in many parts of the United 
States and offer more than the basic findings at somewhat 
lower prices. Keeping a small stock of the basic findings 
permits us to assemble and finish a ring, including a stone 
setting, in usually less than an hour. Even when doing general 
repair work, time can be saved if you don't have to order 
and wait for parts. Ordering in quantity costs less and the same 
shipping charge will cover many pieces. If you have three 
styles of heads and three styles of shanks in stock, you have a 
selection of nine solitaire rings to offer your customer. And 
if you carry a small stock of stones, these findings and stones 
can be shown to the customer as a selling aid. This will also 
enhance your reputation-the customer will know that you are 
the craftsman that will be making their ring. 

Basic plain ring mountings are available in several 
styles that have no settings for stones, but settings can be 
gold soldered in selected places to make dinner or cocktail 
rings. Full heads, such as a miracle or illusion, can be used 
for settings. Six or four prongs can also be used or a com­
bination of any of them. The miracle or illusion heads can be 
used for larger stones as well as six prong settings. The rings 
and settings are available in 14K white or yellow gold. Heads 
will usually accommodate stones from 5/100 to 4 carat and 
settings from 1/100 to 15/100 carat in diamond sizes. If 
other stones are to be used, a millimeter to carat comparison 
chart will easily give the millimeter size so you can order the 
proper one listed in diamond carat size. Various style heads 
and settings are available in different size ranges, but some 
won't be available as small as a 5/100 or as large as a 4 carat. 
A combination of a yellow ring and white heads is sometimes 
preferred by a customer. Where diamonds are to be used, 
it is better to use white gold, as yellow settings tend to make 
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a diamond look yellowish. This is considered an undesirable 
color in diamonds unless the diamond is a true canary color 
diamond. As previously stated, settings are available in yellow 
or white but heads are available only in white. 

F or a step-by-step method of setting up a ring from find­
ings we will use, for example, a quarter carat diamond, 

miracle head and a plain half-round shank. The shank can be 
either yellow or white but the head will be white. Choose a 
head made to accommodate a 1/4 carat diamond with a pin 
point top, which will make it easy to set the diamond. The 
next step is to fit the shank to the head. Since the head is 
tapered, the shank ends should be filed to the proper angle 
(if they aren't already). Put the head top down on the asbestos 
pad and flux the two sides that are left solid to attach the 
shank. In fluxing, I have found that it works better to heat 
the metal first, apply the flux, and then heat again to make 
the flux turn a frosty white. This is proof that it is well fluxed 
at the solder joint. 

Using the same procedure, flux the ends of the shank 
and grasp it at the bottom with heavy duty tweezers and 
put them in the third hand tool. A perfect alignment can then 
be made with the shank and head. Lay a small piece of solder 
on one side where the head and shank are to join and apply 
heat. Try and make the head and shank come to the melt and 
flow temperatures of the solder at the same time so the solder 
will flow to both the head and the shank. If one side gets to 
this temperature ahead of the other the solder will flow to the 
side that was hot first. Once the solder has started to flow it 
can be pulled around the shank end by moving the heat. At 
this point cool the ring and inspect it for a good solder joint 
and alignment. If the other end of the shank does not align 
perfectly, the alignment can be altered by bending the ring 
shank if it is only out a little. The end not yet soldered aligned 
and touching the head should be refluxed, solder applied, 
and then heated until the solder flows. It is not necessary to 
use the third hand tool for this second joint, but excessive 



heat could cause the other joint to melt and the head to get 
out of alignment. When using a yellow shank and a white head, 
I use white solder because any extra can be filed from the 
shank easier than yellow can be removed from the head. 

After the head is firmly soldered in place and no 
more heat is to be applied, the ring can be put on a ring 
mandrel and rounded with a rawhide mallet and the ring size 
checked. If using a findings shank the size will usually come 
out between a six and a seven. [fit is a size or less too small, 
it can usually be stretched to the exact size by tapping towards 
the thick end of the mandrel with the rawhide mallet or by 
using a ring stretcher. A point to remember after the ring has 
been rounded-if enough heat is applied to the head to melt 
the solder again, the shank may come loose on one side or the 
head may come out of alignment due to the stress caused 
by rounding the ring. Filing away any excess solder or rough­
ness in the ring or head is the next step. The ring should then 
be polished with Tripoli. A final polish can be applied after 
the stone is set with rouge. If you buy 14K mountings from 
a reputable supply house, it is safe to stamp the inside of the 
shank with a l 4K stamp. 

C ocktail and dinner rings are always in demand, especially 
when remounting customers' diamonds. They may 

have one or many diamonds, usually mounted in old rings 
which they wish to have consolidated into one ring. These 
cocktail or dinner ring mountings are available in many styles 
and are basic rings. All that needs to be added are the settings 
and then the stones can be set. Some of these mountings are 
rough castings while others are finished with the sprue marks 
removed and polished. I prefer using the rough castings and 
rough finishing them. This can be done before installing 
the heads and settings. The settings must be gold soldered to 
the ring in the exact location they are wanted and installed 
one at a time. This may appear to be very difficult, but one 
must use ingenuity in setting up the job. 

Prong settings are delicate to handle because it is 
easy to melt one or more of the prongs while applying heat, 
so it is best to protect them. The method that I use is a sol­
dering block made of strip nonflamable material coiled and in 
a metal pan. This material is soft enough to push the prongs 
of the setting into the surface leaving the base of the setting 
protruding above the surface. The ring mounting can be 
grasped with heavy duty tweezers at the bottom of the shank, 
put into the third hand tool base, and aligned with the top of 
the ring over the setting in the soldering block. The prongs 
are shielded from the heat, but the material in the soldering 
block is a nonconductor of heat and will not carry heat away 
from the concentrated point where the solder must flow 
between the setting and the ring. The setting must be touching 
the metal it is to be soldered to or the solder will not flow to 
both sides. It is not possible to make solder flow across an 
open space. When the set-up is complete ·and the setting is 
properly aligned with the ring, enough heat should be applied 
to flux with a flux brush. Preheating will cause the flux to 
adhere to the exact point where it is applied. After the flux is 
applied, heat again until the flux turns a frosty white. This 
will assure that the flux is properly applied to the place where 
it is needed. Solder can then be applied using a small chip with 
the flux brush or by using a pick. I prefer using the flux brush 
because the bristles are flimsy and less apt to get the setting 
out of alignment if contact is made with it. The pick is a solid 
metal point and if contact is made with the setting it will 
change the alignment. My preference for heat in making these 
installations is the little torch using the middle size tip (num-

ber 3). The heat can be concentrated in the area where 
the solder flows and if many settings are to be installed close 
together, it is necessary to hold the heat to a small enough 
area that it will not melt the solder around any of the settings 
previously installed. Where many settings are used, it is safer 
to pickle and rinse the ring after each setting has been in­
stalled. While applying the heat and as the solder flows, 
make sure that it has flowed completely enough to make 
a good solder joint before removing the ring from the pad. It 
can be refluxed, or even more solder added, if the joint is not 
good. Caution on overheating and boiling the solder must 
be considered. 

T he finished appearance of the ring can be no better than 
the original layout. In making the layout, the stones 

that are to be used should all be removed from the old rings, 
measured for size, and settings chosen that the stones will 
set in. The location of the settings should then be determined. 
After all the settings are securely soldered to the ring, the ring 
should be pickled, cleaned with a bronze wire brush on the 
polishing motor, and then prepolished using Tripoli on bristle 
brushes, felt wheels and cotton or muslin buff wheels. This 
should be done before the stones are set since it is difficult to 
polish around and under them. The stones then can be set and 
the final shaping and polishing of the beads and settings started. 

It is important to get a final finish that is as near 
perfect as you can. The way I final finish a ring is to start 
with the inside of the ring. If the inside is very rough, wrap 
a piece of emery: cloth around an inside felt ring buffing 
finger and emery the inside until all the rough places are 
smoothed out. Then remove the emery cloth and apply 
Tripoli to the felt buffing finger and polish the inside of the 
ring. Polish the outside of the shank in the same manner. 
Sometimes it is necessary to use small felt knife-edge buff 
wheels to get into small places around the settings. Bristle 
brush wheels, charged with Tripoli, are used to polish the 
settings, prongs, and/or beads that hold the stones secure. 
Sometimes a bead or prong is still rough and does not shape 
and smooth with cup burs or beading tools. In this case, I 
usually dip the ring in borax and alcohol and put a solder tip 
on the bead or prong. This will give enough soft workable 
metal to make a perfect bead or prong when finished. Final 
finishing can be done with jewelers rouge using bristle wheels, 
felt wheels and soft cotton or muslin buff wheels. When this is 
complete, the ring should be cleaned in an ultrasonic tank 
or scrubbed with a soap and ammonia solution, dried and 
final checked for finger size, rough places in the stone settings, 
and for general appearance. 

Recently I made up a ring of this type using 14 
diamonds set in white gold settings attached to a yellow gold 
mounting. The stones were one 3/8 carat, one 1/5 carat, one 
1/8 carat and eleven 5/100 carat diamonds. The three larger 
stones were set in six prong settings and the smaller ones in 
four prong settings. Although it was not done all at one time, 
the total time to make it was about five hours. 

There are so many possibilities of different design 
rings that can be made from findings. There would be no way 
to cover even a small part of them. However, to design and 
make rings from findings only takes ingenuity, a desire to 
accept a challenge and hard work. It is not recommended 
that a novice to the trade attempt making rings from findings, 
but they should develop their skills over a period of time 
by starting with the simpler jobs. 

Next month will be a continuation of this with an 
explanation of some methods of stone settings. 

August 1985/Horological Times 23 



Technically © 19ss 

WATCHES 
Archie 8. Perkins, CMW, FNAWCC 

(All rights reserved by the author) 

Files and Filing""" 
PART II 

I n continuing the discussion of files, the American 
pattern files will be discussed. Unlike the Swiss 
pattern files just discussed, the coarseness and type of 

cut of the American pattern file is given a name rather than 
a number that the Swiss pattern file has. American pattern 
files are made in both single and double cut styles. Figure I 
shows the single cut file. Single cut files are made in both 
tapered and blunt shapes. 

Single cut files are called MILL files. These are used 
around saw mills to file saws, although they are for other 
purposes also. View A, Figure I shows the tapered flat file 
and View B shows a file with a blunt shape which is called 
a hand file. The single cut file does not remove material as fast 
as the double cut file, but it gives a smoother finish than the 
double cut file. View C, Figure I shows a chart of cuts for 
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mill files. Row "a" of the chart shows the different coarse­
nesses of cuts for the MILL BASTARD file. It will be seen that 
a 4 inch MILL BASTARD file has a finer cut than a 6 inch 
MILL BASTARD file, and a 6 inch file is finer than an 8 
inch file. In other words, the longer the file, the coarser the 
cut and the shorter the file, the finer the cut. Row "b" of 
View C shows the cuts for the next finer mill file . This cut is 
called the MILL SECOND CUT. It will be noted that the cuts 
in this group are finer than the cuts in group "a". Also , the 
teeth on a MILL SECOND CUT file are not cut as deeply 
as the teeth on a MILL BASTARD file. Row "c" of View C 
shows still another finer cut used on mill files. This cut is 
called the MILL SMOOTH cut. It will be seen that this cut is 
finer than the cuts used on both the MILL BAST ARD and 
MILL SECOND CUT files, and it is also graduated in coarse-

Figure 2 
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ness for the different lengths of files the same as the MILL 
BASTARD and the MILL SECOND cut. The MILL BASTARD 
file is used when doing rough filing, and the MILL SECOND 
CUTSand MILL SMOOTH files are used when finishing sur­
faces, or for removing very little material. 

Figure 2 shows the double cut file. This file is called 
the MACHINISTS file and it is made in the tapered flat and 
blunt hand file styles. View A shows the tapered flat machinists 
file and View B shows the blunt machinists hand file. These 
files are used when much material needs to be removed fast; 
however, they do not leave a smooth surface and are not as 
good to use for draw filing as the single cut mill file. 

View C, Figure 2 shows a chart of the different 
graduated sizes of cuts for different lengths of machinists 
files. The row of cuts shown at "a" are used on the COARSE 
MACHINISTS file. Note how much coarser the cut is on a 
14 inch file compared to a 4 inch file. The row of cuts shown 
at "b'', View C is used on the machinists BASTARD file. Note 
how much finer the cuts are for the BAST ARD file than for 
the COARSE file. Row "c", View C shows the relationship 
between the cuts for the next finer machinists file. These 
cuts are for the SECOND CUT file. Row "d" shows the cuts 
for the SMOOTH MACHINISTS file which is the finest series 
of cuts for this group of files. 

MILL and MACHINISTS files are made in different 
shapes other than the tapered and blunt shapes already men­
tioned. Figure 3 shows cross section views of these shapes. 
View A shows a MILL file with one edge rounded and the 
other edge square. The rounded edge is for filing the gullets 
between saw teeth. 

View B, Figure 3 shows the FLAT CHAIN SAW file. 
This file is used for filing plain and raker chain saw teeth. 

View C shows the three-cornered file which is used to 
file hand saw and band saw teeth. These files are made in 
tapered and blunt shapes in both single and double cuts. 

View D shows the CROSSCUT SAW file. This is a 
single cut file which is used for sharpening cross cut saws. 

View E, Figure 3 shows the CANTSAW file . This file 
is used for filing "M" shaped teeth on both circle saws and 
crosscut saws. This is a single cut mill file . 

View F shows the PITSA W file. This is a straight file 
which is shaped similar to the half round file. This file is 
used for sharpening pitsaws. 

View G shows a WEB SAW file. The shape of this 
file is similar to a slitting file and it is used to sharpen the teeth 
of the websaw or pulpwood saws. 

View H, Figure 3 shows the ROUND file. These files 
are made in straight and tapered shapes for filing saw teeth 
and other filing operations. 

View I shows the SQUARE file. This file is made in 
straight and tapered shapes in single and double cut for filing 
saw teeth and keyways as well as for other uses. 

View J shows the SECTOR file. This file is used for 
filing the teeth of Bushman type saws. 

View K shows the HALF ROUND shaped file. This 
is made in machinists and special file types and not made in 
the mill file category. The HALF ROUND file is tapered 
toward the point in both the width and thickness. The flat 
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side is double cut and the curved side is specially single cut. 
This type of file is used for both flat and curved surfaces. 

View L shows the PILLAR file. This file is similar 
to the hand file but it is more narrow and thicker with one 
safety edge. The uses for this file are to file slots and keyways. 

View M shows the shape of the cross section of the 
WARDING file. This file is thinner than the hand file and the 
width is tapered to a narrow point. The uses for this file are 
to file notches in keys and locks as well as filing in narrow 
spaces. This file is double cut. 

View N shows the KNIFE file. This file is double cut 
on the sides, and the back is uncut. The main use for this 
file is to file acute angles. It is used mainly by tool and die 
makers. 

In addition to mill files and machinisis files, there 
are several special files that are used to file brass, aluminum, 
stainless steel, castings, lead, plastic, and for filing articles 
chucked in the lathe. Figure 4 shows some of these files. View 
A shows a special cut file which is called a GENERAL PUR­
POSE (G.P.) machinists file. This file is single cut with di­
agonal serrations which creates coarse teeth for fast stock 
removal. This file can stand rough usage. The edges of this file 
also cut. 

View B, Figure 4 shows a: special file for filing alumi­
num. This file cuts rapidly without clogging. This file comes in 
only one coarseness regardless of its shape and length. It is 
made in both tapered flat and half round. This file cuts on its 
edges also. 

View C, Figure 4 shows the LONG ANGLE LATHE 
file. This file is specially designed for lathe filing. This is a 
single cut flat file that cuts on sides only. The edges are 
left smooth . 
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View D, Figure 4 shows a special file for filing brass, 
bronze, copper and similar metals. This file should not be used 
on steel. This file is very sharp and needs very little pressure 
to make it cut . It leaves a smooth surface although it cuts 
fast. This file is made in flat and half round shapes. 

View E, Figure 4 shows the LEAD FLOAT file . 
This file is used to file lead, babbitt, and other soft metal. 
This is a specially designed file with short angle single cut 
surfaces. It cuts on its edges also. 

Figure 4 
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View F, Figure 4 shows a WOOD file . This is a coarse 
double cut file specially made for filing wood. This file is made 
in flat and half round shapes. 

References: 
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"Files and Filing" will continue next month. 
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Our Readers Write 

I would like to thank you for your very fine organization. 
You provide a mountain of information to us folks out in 
the field. I work for Mason & Sullivan Clock Co. in West 
Yarmouth, Massachusetts (Cape Cod). My colleagues and 
I use your services, particularly the AWI Library, extensively. 
Thanks again for the excellent work you all do. 

Gail Eyestone 
Osterville, MA 

"Shop Talk" by Wes Door is a very interesting article, but 
I have a word of caution. Please refer to the April 1985 issue 
of Horological Times pages 28-31. 

The caution is in regard to the use of the VOM 
on OHMS as described on page 31. If you present the ohm­
meter to many circuits without regard to the voltage and 
currents as supplied by the device (VOM) to the measured unit 
you may burn out or damage components. Diodes and 
transistors do have a limit. Many meters have rather high 
current in the low ohms ranges, i.e. possibly as high as 1.0 Amp 
and on the higher ohms ranges some have 30.0 volt batteries. 
Watch out, you might want to refer to my article on "VOM 
As Related to Horological Usage", Horological Times, October 
1978, page 26, about the middle of the article I mention this 
fact. 

Thank you for your "ear". 
Roy H. Niegel 

Spirit Lake, ID 

Membership in your organization is very important to me. 
I especially enjoy all articles and tidbits from Steven G. 
Conover and Orville Hagans. All of your topics are timely 
and helpful for me. 

The interest you have taken in providing training 
courses is inspirational for me, for it provides the furthering 
of knowledge and awareness to others in the fascinating field 
of horology. 

21 North St. 
Middletown, NY 
10940 
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r>enc.h Tip& 

Hold On To Your 
Shock Springs ! 

T his month's Bench Tip is from Da"ow Lott, of the 
Horology Department of Jones County Junior 

College, Ellisville, MS. 

These are shock springs that are not easy to put back in after 
they have come out or if a new one needs to be installed. 
I would like to share this foolproof idea. 

Figure 3 

Figure 1 Figure 2 

Select a ladies balance wheel with screws in it. Now 
select a screw on it with the slot turned crossways to the 
wheel. It will be this screw slot that will hold the shock spring. 
Cut a piece out of the wheel so the selected screw will be on 
one end of the piece (Figure 2). You will have to dress down 
;:he screw so it will fit down in the place where the balance 
jewels fit. The cross bar on the shock spring will fit d~wn ~n 
the screw slot and can now be handled without losmg 1t. 

Mount the piece in something like a balance screw 
holder (Figure 3). Don't put a screwdriver in the screw slot or 
the sharp edges that hold the shock spring will be damaged. Of 
course you will have to select a balance wheel that is small 
enough to get in between the arms of the spring. The spring is 
flat material so a screw slot is perfect for holding it. After the 
spring has been mounted in the screw slot, you may handle the 
tool in any way you like and the spring will not fall out. Roll 
the tool over and over and the spring stays in. The balance will 
have to be out of the watch so as to give plenty of working 
room for the tool. 

There are four different brands of snap-in shock springs that 
I know of and none of them are shaped the same way. 

Joe Crooks __ ,) 

I 
:. 

~ 0 
SATELLAR ULTRAFLEX 

1 2 

~ ~ 3C 

ELASTOR RUBI FLEX i\I\ . 3 4 

Satellar and Ultraflex have a straight cross bar and 
Elastor and Rubiflex use a curved cross bar. The Elastor has 
a sharp angle cross bar and I don't think it would fit in 
Da"ow's tool because his drawing seems to fit the Rubiflex 
type shock springs. Also, the ones with a straight cross bar 
would fall out. But that's all right, since 90% of these shock 
springs seems to be Rubiflex. (Maybe a little One Touch in 
the bottom of the timing screw slot?) 

I feel more comfortable with a pair of tweezers in 
my hands, modified to do the job needed. The next drawing 
shows how I shaped an old pair of JC tweezers to snap in 
rhese shock springs. 

First draw the temper in the ends of the tweezers 
to a dark blue. Then file the tips off to the width of the cross 
bar on a Rubiflex shock spring. (The tip will now be about 
1 mm thick.) File the outsides of the tips of the tweezers 
back parallel about 3 mm, then use a screw head file and file 
a shallow slot perpendicular across the end side of one tip of 
the tweezers 15 mm from the tip. Drill a small hole in the 
center of the slot, about. l 0 mm deep, and use the screw head 
file and round out the outside edges slightly towards the tip 
of this side of the tweezers. 

Next, use a plastic, electric point file and ~mooth out 
the burrs. (Sandpaper will do the same thing.) Set a shock 
spring in the slot and mark the tweezers where the lock tips of 
the shock spring are inside of the tweezers. Use a 34 round file 
and cut out a slot on the outside of the tweezers until they 
clear the tips of the shock spring. Now dress down the inside 
of the tweezers until they hold the shock spring firmly when 
closed. File the bottom half of the tweezers down from a .50 
mm tapered to .25 mm at the tip. Smooth off the burrs and 
polish the tips. 

You can now hold any of the four brands of shock 
springs safely to snap them in without any danger of them 
flipping. The tweezer and shock spring drawing shows how 
to shape the tweezers. This sounds like a long, drawn out 
process, but this tweezer tool can be made in 15 minutes! 

'UDJ3 
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BIRTHSTONES 

SARDONYX 

The British Museum displays one of the most beautiful 
single-head cameos. It is a 5 x 3~ inches sardonyx 
into which is carved the portrait of Emperor Augus­

tus. This gemstone was formerly in the Strozzi collection at 
Florence. Recently, I was able to purchase an octagon sar­
donyx chevee which had been cared in Idar-Oberstein. It is a 
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Edgar Cleves, Jr. 

welcome addition to the several hundred carved gemstones in 
my collection. 

Sardonyx derives its name from a Persian word 
"ZARO", meaning yellow. When the coloring agent of chal­
cedony is hematite or red iron oxide, the gemstone is called 
carnelian . When other iron oxides produce yellowish to brown­
ish-red, it is called sard. Sardonyx is the name applied to 
stones which have white or black bands alternating with bands 
of sard or carnelian. 

The earliest recording or sardonyx was by Josephus 
about 90 AD in the "War of Jews'', chapter V. According to 
the book of Revelation, the fifth foundation of the New 
Jerusalem was made of sardonyx. According to Rabnaus 
Maurus, Archbishop of Mainz in the ninth century, sardonyx 
is one of the Apocalyptic gems and represents the humility 
of the saints in spite of their virtues. Among Christians, the 
Apostle Philip is represented by Sardonyx. Another source 
lists sardonyx as a sign of strength in spiritual life. 

Although sardonyx is one of the modern birthstones 
for August, it was used by the Romans for Se~~er11ber. Even 
today it is used by the Russians for July and by the Poles 
for September. Sardonyx is associated with the right and left 
wing of Raven 8° of Libra and is supposed to be influence<l 
by the planets Saturn and Mars. According to an old book of 
dreams, if you dreamed of sardonyx, you have the love of 
your friends. 

Sardonyx is found all over the world. One of the 
primary sources is in Northern Uruguay, extending over the 
border into the State of Rio Grande do Sul of Brazil. Other 
valuable deposits are the Deccan lava deposits of India, which 
cover an area 200,000 square miles in the Northwest quadrant 
of the peninsula and are several thousand feet thick. Other 
major sources are Madagascar, India, Brazil and Egypt. 

The chemical composition of sardonyx is Si 02 
(Silicon Dioxide) with some impurities. The staining of onyx 
has been understood for centuries and the red color can be 
improved by means of pernitrate of iron. The indices of re­
fraction may vary from 1.533 to 1.539. The specific gravity 
may vary from 2.58 to 2.64. On the Mohs scale of hardness , 



sardonyx is 7. It is more or less porous and readily accepts 
chemicals to improve the color. Sardonyx shows no cleavage. 
Fractures are conchoidal and they will display a dull to waxy 
finish. There is no synthetic sardonyx. There are plastics, 
but they can easily be identified, because they are much softer 
and the images are very poor. 

HINTS FOR THE BENCHMAN 
Reaction To: Setting - Good 

Polishing Mounting - Good 
Torch Heat - Fair - too much heat may cause 

color to fade. 
Boiling - Fair 
Steaming - Fair 
Ultrasonic - Good 
Pickling & Plating Acids - Fair 

PERI DOT 
GEM OF THE SUN 

A ncient records show that peridot was found about 
1500 B.C. on the island of Zebirget which is near 
the Tropic of Cancer in the Red Sea off the coast of 

Egypt. Another early recording was mentioned by the Natural-
ist, Pliny, in his "Natural History" about 70 A.D. The deposits 
were found on St. John Island, also in the Red Sea. Even to 
this day, large beautiful bright green crystals are found and 
there seems to be an unending supply. Very large crystals 
are found in the Mogok District of Burma. In the United 
States, fine specimens are found in Arizona and New Mexico, 
but none are of any significant size. Most of the gems are 
below 2 carats. Very rarely are any found above 5 carats. 
Other sources are found in Norway and Tanzania. 

Peridot is found as inclusions in volcanic rock in 
various size grains or granular aggregates. It occurs in yellow­
ish-green, green, greenish-yellow, brownish-green and brown 
colors. The name peridot is derived from French and was 
originally assigned to the yellowish-green variety. 

According to The Bible, after the destruction of the 
Temple and its restoration, a second breastplate was made. 
Peridot is the second stone of the second breastplate. On this 
stone was engraved the name, Simeon. In the book of Revela­
tion, the great city, the holy Jerusalem had 12 foundations. 
The seventh foundation was made of peridots. According to 
Rabanus Maurus, Archbishop of Mainz in the 9th century 
A.D., peridot was one of the apocalyptic gems and represents 
true spiritual preaching accompanied by miracles. Peridot 
symbolizes Bartholomew, since he is known for his divine 
preaching and his store of virtues. It is also the Zodiacal 

sign for Libra. The Crusaders, through bartering or looting, 
returned to Europe with fine specimens of peridot, which 
found their way into the cathedrals. Some gems, almost two 
inches long, are in the Treasury of the Three Magi, or at the 
Cathedral at Cologne. 

Fine specimens of green peridot in the Smithsonian 
Institution include : a 310 ct., a 45.5 ct., an 18.5 ct., and a 
10.4 ct. from Egypt; a 287 ct. from Burma; and a 22.9 ct., 
an 8.9 ct. and an 8.6 ct. from Arizona. The Morgan collection 
of fine peridots can be seen at the American Museum of 
Natural History. Also, the Field Museum of Natural History in 
Chicago contains many fine specimens. 

Peridot is one of the gemstones for those born in 
August. It is also the gemstone for Egypt as well as one of the 
acrostic stone of Mizpah. 

The properties of peridot will vary. It is a magnesium­
iron silicate, which usually contains about five times more 
magnesium than iron. Peridot owes its color to iron. The 
chemical composition is (Mg Fe)2 Si 04. On the Mohs scale 
of hardness, peridot will vary from 6h to 7. The toughness is 
good. Polish surfaces display vitreous luster, while fractured 
surfaces are conchoidal and display a bright oily luster. The 
indices of refraction vary from ~ = 1.645 and J' = 1.683 to 
more iron rich specimens of o< = 1.668 and ~ = 1.706. The 
birefringence varies from .036 to .038. Even da\"k specimens of 
peridot will display very weak pleochroism. The specific 
gravity varies from 3.32 to 3.35 with occasional higher read­
ings. Under magnification, sometimes "lily pad" inclusions 
may be observed. Peridot can also have liquid, iron oxide or 
chromite inclusions. Peridot belongs to the orthorhombic 
system. The optic sign is biaxial varying from positive in 
forsterite which is a magnesium silicate (Mg Si 04) to negative 
in fayalite which is iron silicate (Fe Si 04). 

For those who have spectroscopes, peridot gives three 
fairly broad bands in the blue area, centered at about 4960, 
4740 and 4530 A. These are caused by ferrous iron. 

Other stones with which peridot may be confused are 
demontoid garnet, emerald, tourmaline, chrysoberyl, zircon, 
sapphire, synthetic sapphire, synthetic spine! , doublets and 
glass. 

HINTS FOR THE BENCHMAN 
Reaction To: Setting - Poor - edges chip easily 

Polishing - Poor 

or stress. 

Torch Heat - Very Poor 
Boiling - Poor - avoid extreme temperatures 
Steam Cleaning - Poor 
Ultrasonic - Fair 
Pickling & Plating Acids - Fair 

Peridot will be damaged under temperature changes 
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CHIME & STRIKE 
(Continued from page 21) 

Don't forget to install the chime silent lever (14) 
on the front of the movement. It operates by lifting the chime 
and strike levers to the warning position and leaving them 
there. Chime and strike are silenced together. 

You don't need to adjust the chime hammer sequences 
until the movement is running on the test stand. The minute 
hand is keyed to go on only one way, and the chime train 
will automatically adjust itself to run the hour chime when the 
minute hand points upward. The operation of the chime 
correction mechanism is covered in the February article. All 
that remains is to adjust the pin barrel to lift the hammers in 
the correct sequence. 
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WATCH CASE REPAIR - BECKER HECKMAN CO. 
16 East Park Street, Mundelein, IL 60060 

I Phone (312) 949-0404 
-Since 1906. Professionals in Repairing Cases-- 'I 

•Lugs soldered or replaced. Stainle.ss steel, gold, silver, filled, plated I 
•Repair gold coin watches. Springs, new bezels, straightening. ' •Pocket watches. Hinges, springs, straightening. Bezels custom- I 

made-gold, silver, plated. I 
I •Refitting ladies' old diamond wrist cases with 17 jewel 

or quartz movements. 

30 Horological Times/August 1985 

Chime the movement through the hour, and then 
through the first quarter. Loosen the set screw (32) on the 
chime drive pinion (33), and move the pinion forward to dis­
engage it from the third wheel. Turn the pin barrel (19) until 
you see the four hammers rise and fall in order from front to 
back. Then engage the pinion and tighten the set screw. Re­
adjust if necessary. That's all there is to it. Chime and strike 
are ready for the test run. 

Figure 4 
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Want Results? 

Try A Classy Ad! 
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Book Review 
PENDULERIE, by J.C. Nicolet, published by Technicmedia. 

This book is written entirely in French and as such has basic 
appeal to those who are capable of translating the French and 
this is, of course, a distinct disadvantage in the U.S. 

It is written by J.C. Nicolet a master horologist 
and professor at the Technicum (college) de-la-Chaux-de-Fonds. 
He is well known to many specialists in a wide area. 

The book contains the observations of his many 
years of research and experimentation in the field of horology. 
It contains hundreds of drawings and many problems which 
are presented and solutions offered. The book has 200 pages 
and five chapters: 1. Motor Force (weights and springs); 
2. Trains; 3. Escapements; 4. Pendulums; and 5. Striking. 

This book has pulled together a mass of technical 
details that have had to be culled from several sources. It is 
for students of repairing and one basic part of the course of 
study is for restorers. 

L 'ESCHAPPEMENT A CYLINDRE, by Henry L. Belmont, 
published by Technicmedia. 

This book is written in French, but don't let that stop you 
from reading the review. 

This book is one of the most definitive books ever written on 
a particular subject-the cylinder escapement. 

It contains 328 pages and hundreds of photographs 
of specialized tools and drawings explaining many of the 
operations performed when the photographs don't make 
the function self-explanatory. 

The eight chapters cover: 
1. A brief history of the escapement-its origins, 

its life, its disappearance. 
2. Evolution of the theory and techniques published 

by the English and French from 1731 to 1869. 
3. The manufacturing manuals of the horologists 

back to 1840, the production and tooling beginning in the 
19th century. 

4. Production by parcelling out operations in the 
region of Maiche, Charquemont, Le Russey; wheels, cylinder 
shells, collets and balances. 

WATCHMAKERS - JEWELERS - CLOCKMAKERS 

Genuine: Bulova - Longines - Omega - Seiko - Pulsar - Rolex 
WATCH MATERIAL & CRYSTALS 

ALSO CARRYING THE FULL LINE OF: G.S. Crystals 
L&R Cleaning Solutions, Cleaning and Timing Machines, 

VIGOR BEST FIT and HAMMEL RIGLANDER PRODUCTS 

I am small enough to try very hard to please you. 

NEW YORK JEWELERS SUPPLY COMPANY 
Watch Material, Jewelers Supplies & Accessories 

Room 208 (212) BA 7-6677 
87 NASSAU STREET 

NEW YORK, NY 10038 

5. The artisans-tool makers of the cylinder during the 
period of developing industrialization. 

6. Industrial production during 1920. 
7. Tools used by repairers of cylinder watches, 

methods of effective repairs. 
8. Additional notes and conclusions; biographies 

and genealogies of makers, bibliography, and the glossary 
(in French). 

This book has some interesting quirks. The short 
biographies of George Graham (the English horologist) is 
written in English as is that of Thomas Mudge. 

The manufacture of the escape wheel is broken down 
into 32 operations, 27 for the wheel and 5 for the pinion. 
Each operation is described, the tool illustrated, and in many 
cases the production figures are given, for example, Operation 
No. 16 - Checking and rectifying the thickness of the teeth 
on the escape wheel is 12-15 minutes per gross. The balance 
wheel is made in five operations which are described in detail 
along with pictures of the tools. On page 261 an escape 
wheel with 12 teeth with a diameter of 2.3 mm is shown. 
It is almost mind boggling-12 teeth on tiny, tiny stalks. 

This book is for every serious craftsman and col­
lector, with the assistance of a French dictionary and a copy 
of: Dictionnaire Professionnel Illustre deL 'Horologerie by 
G.A. Gerner, little difficulty should be had in interpreting the 
main gist of the French text. Otto Benesh 

(Please turn to page 39) 

HOROLOGY 
TRA\N\NG 

AT lTS BEST 

Milwaukee Area Technical College offers an 
outstanding two-year-diploma program for 
individuals seeking a career in Horology 
(Watchmaking). 

Gerald G. Jaeger, CMW, CEWS, nationally 
known lecturer and craftsman, provides 
instructional guidance in clock repair, watch 
repair, and jewelry repair. Students also 
receive training in basic electronics. 

The 1985-86 school year begins September 
3, 1985. For more information about the 
Horology program and registration 
procedures, call or write 

Milwaukee Area Technical College 
Admissions milwaukee 
1015 North Sixth Street area 
Milwaukee, WI 53203 technical 
(414) 278-6864 college 

JOBS FDR THE aa·s START AT mate 
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The Ja:mes Ward 

Packard Collection 

Patek, Philippe Watch#12 

Its Restoration - Part 111 

The previous two articles on the restoration of Patek, 
Philippe Watch, #12, of the AWI Packard Collection, 
included a description of the watch, the various func­

tions it could perform, problems found responsible for its 
earlier failure, and the beginning of its disassembly. The 
third, and last part of the series, will describe the final dis­
assembly, repairs made, assembly, lubrication, and final ad­
justments of the watch. The several photographs which ac­
company the text will illustrate the significant stages of dis­
assembly, with suggestions on procedures to follow in that 
process, and finally, a photograph of the fully restored watch. 

Figure 10 is a photograph of the various wheels, 
pinions, levers, springs and bridges found attached to the 
intermediate half-plate (between the pillar plate and the false 
dial), as well as those attached to the dial side of the pillar 
plate itself. Figures 7 and 8 of Part II showed many of these 

Figure 10. Intermediate plate and pillar plate mounted parts. See 
Figures 7 and 8, Part 11, for their location. 
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parts located in their respective positions. These parts are 
concerned with the up-down mechanism, indicating the 
amount of time still available for the running of the watch, 
parts of the repeating mechanism, and several control levers 
functioning with the chronograph portion of the watch, all 
related to each other only in being located in the same region, 
and which must be dissembled at the same time. 

With Figures 7 and 8 of Part II before us, it might be 
of value at this time to describe one of three repairs made 
to broken parts of the watch. Referring to Figure 8, Part II, 
note the small wheel at the left of that photograph with one 
tooth missing. A duplicate of that wheel was made by Archie 
Perkins of Denver, Colorado, whose renown as a craftsman­
horologist is known to us all. Incidently, that wheel has 32 
teeth, an overall diameter of 3 .10 mm, and an estimated 
module of 0.09 mm. The writer extends his appreciation to 

Figure 11. Damaged quarter rack, with tail detached. 



Figure 12. Tray compartments holding 'regional' parts. 

Archie for volunteering this contribution in the restoration 
process. 

Another repair involved the quarter rack. Figure 
11 shows that rack with its tail broken off. This was the 
'boomerang-like' structure found loose within the watch 
early in disassembly. It was easy to determine its position on 
the rack; it was more difficult to silver solder it back on 
retaining its original curvature and length. Thomas Bulfer, 
of Avondale, Arizona, with his combined capabilities of being 
an excellent watchmaker and jeweler, volunteered to perform 
this task. Needless to say, after sufficient study of all the prob­
lems which could have arisen, the tail was reattached on the 
first attempt. It had to be of the same length, and be located 
on the same circle it originally circumscribed. Also, it had to 
be at the proper level to fall properly onto the quarter step of 
the snail. Again, many thanks, this time to Thomas Bulfer. 

The third repair involved the minute rack. The 
missing tail of the minute rack had to be made without benefit 
of a broken piece. It had to be of the proper length to be able 
to call for a strike of one minute, up to 14 minutes; it had to 
be formed with the proper curvature to swing an arc so that 
the step of the snail upon which it fell would correspond to 
the position of the minute hand on the dial, and, it had to 
have its end shaped so that it would cover both the steps of 
the snail as well as the surprise piece, activated by the flirt, to 
assure that no minute strike will occur at the hour. This piece 
was made by the writer. The only other major task involved 
refitting the small heart-shaped piece to the split second arbor, 
which somehow unknowingly had become separated from that 
arbor. This was done during assembly. 

At this time, the movement was removed from the 
watch case and the balance assembly carefully put aside. 
Then, position by position, groups of physically related parts 
not involved directly in the power trains were removed and 
placed in disassembly order within the compartments of the 
plastic trays referred to earlier, and illustrated in Figure 12, 
selected at random from the many compartments. Any further 
disassembly required that mainspring power be let-down. 

Figure 13. Upper 'plate', partially disassembled, showing winding, 
intermediate and idler wheels. 

But, because there are three mainsprings, each with a different 
function and train, and found on two arbors, with the arbors 
wound by a single crown and stem, in alternate fashion, the 
approach to the let-down process is different than with a single 
train watch, or one in which the repeater train has its own 
mainspring, but is wound during the process of moving the 
initiating slide forward. 

Unfortunately no photographs are available of the 
dismantling of the watch to include let-down of the main­
springs. However, Figures 13 and 14, taken during reassembly, 
will show some of the parts involved. Figure 13 shows the two 
larger winding wheels (the one on the left for the repeater 
train; the one on the right for the time and chronograph 
trains) engaged with the smaller single intermediate wheel 
(directly, on the left, through an idler to its right), with each 
of the two wheels having its own double ratchet, so that one 

Figure 14. Upper 'plate', with winding and 'holding' ratchet wheels 
removed. Note winding squares. 

August 1985/Horological Times 33 



Figure 15. Upper 'plate' with barrel bridge removed. 

mainspring arbor can be wound while the stem is turned in 
one direction, the other mainspring arbor wound when the 
stem is turned in the opposite direction. Note that these 
ratchets are arranged to permit the mainspring arbors to be 
turned in the direction of winding, but during the reverse 
direction, the ratchets slip over the teeth of their respective 
wheels. This action is controlled by the presence of another 
ratchet wheel below each of the two winding wheels, and 
mounted to their respective arbors . The two winding wheels 
seen in this Figure can be removed without mainspring let­
down because they are not 'holding' wheels. Figure 14 shows 
both winding wheels removed, and while the two smaller and 
lower ratchet wheels, referred to above , are not yet in place, it 
is obvious that these wheels and their single ratchets are the 
only holding wheels for the wound mainsprings. Now, to 
let-down the mainsprings. 

Remove the winding wheels with their ratchets . 
To let down the mainsprings, one arbor at a time, a small pin 
vise, with four jaws, is fastened to one of the winding arbor 
squares. By increasing spring tension, the click on that arbor 
can be held away from its ratchet wheel. Then slowly let down 
the mainspring in the usual fashion. Repeat the process with 

Figure 16. Further disassembly. Striking barrel, on the left, can now 
be removed. Remaining bridges must yet be removed to lift out the 
time and chronograph mainspring barrel assembly. 

34 Horological Times/August 1985 

Figure 17. Mainspring barrels. Note tandem arrangement for the time 
and chronograph barrels . 

the other mainspring arbor. Before both mainspring arbors 
can be removed from the watch movement, the barrel bridge 
must be lifted off, see Figure 15 , and the train bridge, see 
Figure 16. Further, to remove the combined time-chronograph 
arbor mainspring assembly the repeater bridge and its asso­
ciated wheels must be lifted off, because this mainspring 
assembly is overly large. This brings to mind an observation 
made in Part I of this series, namely, that the wheel jewels of 
the repeater train have convex surfaces, so that reassembly 
can be a very tedious task; apparently all arbors with their 
pivots are of the same length, so that they must all be in 
proper position before the bridge can be replaced. Anticipate 
a longer than usual reassembly period! Figure 16 illustrates the 
watch movement almost completely disassembled. In the end 
all parts have been removed from the plates. 

The mainsprings within their resper. tive barrels , 
showing the tandem relationship of the time and chronograph 
barrels, are shown in Figure 17, while Figure 18 shows the dis­
assembled mainspring barrels, arbors and springs. Note that the 
chronograph mainspring is square cut at its free end, with a 
slight curvature to the outside. This spring does not have its 
end annealed. Further, the chronograph barrel does not have 
the usual anchor, but instead there are four equally spaced 
half-cylinders cut out of its inner wall, serving as friction 
devices in the same way that the bridle does in automatic 
watches. This becomes a necessity for those mainsprings 
wound by the same arbor, yet where one mainspring may be 
wound down to a variable degree, or not wound down at all , as 
may be the case with the chronograph if not used very often 
du ring any one day . Note the small wheel fastened to the 
barrel arbor. This wheel serves as the initiator of the up-down 
train leading to the dial. A similar wheel is fastened to the 
other mainspring arbor. Geneva stops are also present, so that 
the daily run of the watch is obtained from the center portion 
of the winding, from fully wound to fully unwound. 

At this time, after complete disassembly, including 
the time , strike and chronograph trains, the parts were run 
through the cleaner, group by group where desirable . All parts 
in any one area were kept together to assure greater ease in 
reassembly , particularly for the many screws of varying size 
and the many small springs, some of which have a similar 
appearance yet are not identical in strength or length . Each 
part then was carefully examined: pivots, jewels, wheels teeth, 
pinions, leaves, springs. among others. Hole jewels were pegged 



Figure 18. Mainspring barrels disassembled. Note square-cut end of 
chronograph mainspring (lower right). 

out, cap jewels cleaned. The repairs to be made have already 
been described. 

At this time the watch was completely assembled, 
section by section, assuring that each piece, as it was installed, 
was individually functional, because the total operation of 
the watch, train by train, could be checked only after com­
plete assembly. Any failure of a part along the way might call 
for a partial or complete disassembly. 

The special committee appointed to examine the 
entire Packard Collection had originally recommended that as 
museum pieces some of the problems seeming to plague the 
watches over the many years of non-use might be avoided if 
they were not lubricated. However, it did not take long for 
that view to be changed. It was found that even with the great 
care taken in their manufacture , with polished pivots, highly 
jeweled movements, polished levers, among other refinements , 
and with careful cleaning, the watches performed their func­
tions only with great difficulty. Levers would not slide upon 
each other with little friction, striking actions would fail , set 
levers for the perpetual calendar and chronograph functions, 
among others would fail. Therefore, the earlier recommenda­
tion was altered , and the watches were fully lubricated. As 
appropriate , several grades of oils were applied, according to 
recommended practice, and the watch was cased and given 
its final adjustments. 

This completes the story on the restoration of Watch 
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Figure 19. The restored watch, Patek, Philippe, #12. 

#12 , of the AWI Packard Collection. To be sure, this story 
has been abbreviated , but hopefully it will help in the encour­
agement of watchmakers to undertake those challenges which 
exist in the world of complicated, unusual, rare, and valuable 
timepieces with their various addenda. Figure 19 is included 
lest the reader forget that there was a whole watch both before 
and after this restoration was undertaken. It can be one of the 
most memorable and rewarding experiences of horological 
life. 

Next month - the restoration of watch #11 of the 
AWi Packard Collection, also made by Patek, Philippe & 
Company. 'i1LlB 
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F ire is one of the greatest discoveries of mankind . 
When tamed it becomes an invaluable source of heat 
and energy. The flame body is composed of gas vapor 

created by the ac t of combustion. The gas combines with the 
oxygen or compressed air. 

There are two basic flame types. The diffusion flame 
and the premix f1ame . The diffusion flame is composed of 
solid fuels such as the wax in a candle flame or liquid oil in 
an oil lamp. The solid fuel combines with the atmosphere 
and burns. There are three cones or rings which compose a 
candle flame. The outer most ring has the glow of burning 
gases. The central cone is invisible gas and the innermost ring 
is composed of mostly vapor. Early goldsmiths used a blow­
pipe to increase the intesity of the diffusion flame , thus con­
verting it into a premix flame to burn hotter. 

Premix flames are considerably more complex in 
heat intensity. Their color and quality depend on the type of 
gas used. A premix flame blows compressed air or oxygen 
and gas together to create combustion . The mixture takes 
place when the gas and oxygen first leave the very tip of the 
torch. Some torches are designed to mix the gas and oxygen 
together in a chamber within the torch body. A good example 
of this is in acetylene welding torches. 

The way to judge a good premix flame is by the color 
zone areas within the flame and the size of the flame body. 
These factors will vary in characteristics depending upon the 
gas type used. It is important to adjust the flame of the torch 
properly. Efficient burning of oxygen and gas is necessary in 
order to achieve a good solder. A poor mixture of gas and 
oxygen causes the carbon in the oxygen to not burn off 
properly and a build-up of carbon dirt to form on your work 
pieces. A good clean flame mixture will burn as a blue or 
very slight yellowish-blue flame. Color depends on the gas 
used . Yellow in the flame's inner cone shows that the ratio of 
gas to oxygen is not correct and that there is unburned carbon 
present in the flame. 

A torch tip which sparks or shows sparks within the 
flame may need the tip cleaned. To clean a torch tip , shut off 
the oxygen and gas nozzles and take the tip off of the torch. 
Dirt or carbon build-up may be clogging the opening. Hard­
ware stores sell sets of tip cleaners, which look like small 
threaded wires in varying diameters. Choose the one which 
will fit the tip opening and work it around the sides of the 
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opening and remove. The tip is then ready to reattach and use . 
When removing a torch tip or reattaching one, always use a 
jewelers wrench for the job. The tips are usually made out of 
brass and regular pliers can ruin the outside shape and make 
it difficult to remove in the future. 

To light your torch, turn on the gas first and use a 
sparker to light it. DO NOT use a butane lighter. A lighter 
can explode around anything hot. They also tend to build up 
gas fumes which can easily ignite. Once the gas is lit, add the 
oxygen until all the yellow in the flame is gone. A yellow-blue 
color flame is correct. Flames with a strong yellow color will 
be too gentle and soft for concentrated soldering. Remember 
that oxygen alone is noncombustible. It must be mixed 
with a fuel in order to bum. A torch which has too much 
oxygen will hiss loudly and have a sharp pointed cone flame. 
This type of flame will cause the solder and metal to oxidize 
and prevent the solder from properly flowing. 

There are three specific types of flames to recognize: 
an oxidizing flame, a reducing flame, and a neutral flame. An 
oxidizing flame should have a bright blue inner cone and a 
larger light blue outer cone. The inner cone is the hot spot 
in the flame. This cone should not be directly applied to a 
piece of work. It will quickly melt jewelry. Use the cone 
of the flame approximately one inch back from the jewelry 
piece. 

When adjusting the torch for a reducing flame, watch 
the overall appearance of the inner cone . It is brushy and light 
blue in color. An oxidizing flame is sharp and pointed. The 
outer area is also brushy in appearance and is soft yellowish­
blue color. This flame is good for annealing large pieces of 
metal or sweat soldering joints (a technique to be described in 
a later article). The flame is clean burning and causes little 
or no surface oxidation on metal. This flame should have 
enough oxygen present so that the flame loses almost all of 
its yellow color. Use the flame on jewelry work so that the 
area just within the tip of the innermost light blue cone almost 
touches the metal surface. 

A neutral flame is balanced between the texture of 
an oxidizing flame and a reducing flame. The oxygen and gas 
are evenly adjusted so neither oxidation nor reduction takes 
place. The cone appearance is a blue inner cone, a medium 
blue middle cone, and a clean neat yellow-blue outer cone. 
This type of flame is the most commonly used torch flame. 



Jewelers use a neutral flame for all types of general fabrication 
and repair work. 

One of the secrets of soldering is to learn about heat 
transfer and distribution in metal. Heat distribution directly 
affects the solders flow and direction. Set your jewelry up 
on a flame retardant pad. Asbestos is available, however it is 
also dangerous to your health. A nonasbestos pad is a beter 
choice. Charcoal blocks work well for heating and are clean 
burning because of their carbon composition. They are quite 
messy to have around though, since they leave charcoal dust 
everywhere they are placed. Make sure to bind your block 
with binding wire around the outside (three or four rounds 
of heavy wire will do). When a charcoal block is heated in a 
particular area, that area will expand while the rest of the 
block does not. This will cause the block to break into several 
pieces, but binding wire will hold the shape together. 

Charcoal blocks are great for soldering. They are 
soft and a high carbon product which makes them burn 
cleanly. The surface, when heated, is clean and will bounce 
heat back upward as well as absorbing some of the heat. 
Findings can be pushed down into the charcoal block's soft 
surface. Heads can be arranged in a pattern and pressed into 
the surface. The charcoal will help protect the tin prongs from 
direct heat and hold everything in place securely. Chains can 
be soldered by laying them on the block and applying the heat 
of the torch just in front of them. The heat will transfer 
through the charcoal block and it will melt the solder on the 
chain. 

Ceramic blocks are also available, but they tend to 
absorb a great amount of your torch heat. Ceramic blocks 
work well in a kiln because the heat is constant and controlled. 
Ceramic is brittle and can easily be broken into pieces when 
used to support objects. Ceramic blocks can be used as a 
bench soldering pad, however, they tend to be quite porous. 

Hard nonasbestos pads work well as protector pads 
on the top of a bench. They are also good for general soldering 
and heating purposes. As these pads get older they tend to 
break down and become dusty on the surface. Whenever this 
occurs it's a good time to replace them. 

In cases where a large flat plate of metal is being 
soldered to smaller pieces, it is a good idea to set the plate 
up on some small blocks (i.e.: small pieces of charcoal block) 

FIGURE 1 
ANATOMY OF A TORCH FLAME 

to allow for an efficient heat flow and a reduction in the 
amount of total heat absorption (Figure 1 ). Setting the 
heavier plate up on blocks and heating one end allows the heat 
to quickly transfer down to the smaller plate. If solder were 
to be applied to this particular joint, it would be set on the 
opposite side of the wall away from the heat because of the 
theory of heat control transfer. The solder would melt and be 
pulled through the joint toward the hottest part of the plate. 
Solder which is drawn through a joint by heat is a technique 
known as draw brazing or draw soldering. 

In order for heat conduction/transfer to work prop­
erly the heat must be placed in the proper area of the piece 
being soldered (Figure 2). The heat input (adjustment of 
heat from torch) must be greater than the heat loss. Heat loss 
is determined by the atmospheric condition surrounding it 
and the tightness of the joint being soldered, but most im­
portantly the amount of surface area being heated. The 
size of the torch tip should be directly related to the size of 
the job that you expect to do. 

FIGURE 2 
HEAT TRANSFER/CONDUCTION 

Torch tips are available in a variety of shapes and 
sizes, and are usually sold in conjunction with a particular 
name brand torch. The torch manufacturers break the tips 
down into flame size needs. For example one company classi­
fies their tips as: Large Brush, for melting and annealing; 
Small Size, for general all purpose soldering and annealing; 
Pencil, for small delicate work; and Pin Point, for small chain 
repair and filigree work. Along with the general descriptions 
a number system is also stamped on the tip for recognition of 
the opening diameter. 

A new set of torch tips is now available to jewelers. 
They have hypodermic style tips in a variety (six sizes) of 
very fine diameters. The kit is available with an adaptor which 
fits on your torch and the hypo tips fit within it. When pur­
chasing any torch tips make sure that the tips advertised are 
applicable to your torch system. This includes your torch and 
gas source. The threading system can be different enough 
that the tip won't properly fit the torch. Torch tips regulate 
the flame size, and so does the source of fuel being used. 
Also, the volume of heat which is delivered depends on the size 
of the flame and the burning temperature of the gas source. 
Any of the gases, be it natural gas, propane, acetylene or 
butane-mixed with oxygen-will increase the burning tem­
perature produced by approximately 1000° F over the at­
mospheric air. 

Time and experience will train your eye to recognize 
the different types of flame sizes. Basic characteristics need to 
be remembered when adjusting your torch for use. Always 
turn the gas knob on first and light the gas with a spark lighter. 
DO NOT use a butane lighter at the bench. They are very 
dangerous. Once the gas is lit, then add the oxygen (or com­
pressed air) until the flame is adjusted to the color necessary 
for the work that you are soldering. 

Also, remember to analyze the size of the job and 
choose a tip which will perform efficiently. Good preparation 
of the metal is still extremely necessary for a gold solder, 
but having your equipment set up properly will help you cut 
down on valuable time. 
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Potpourri 
From the Bench 

I just returned from the store where I purchased six 
cases of beer and one ten-cent bag of potato chips. 
The only reason I'm telling you this is because they 

recently installed these new machines at the check-out coun­
ters. All the clerk has to do is 'wipe' the article across the 
glass looking window and the price, description of the article, 
and the type of package appears on the screen. This is made 
possible due to the coding system, which consists of a bunch 
of stripes marked on the package. 

Now what I'm getting at is, why doesn't one of 
you electrical geniuses out there invent something like that 
for our business? Imagine the amount of time and money 
that would be saved without having to buy or write tags 
for everything. Each piece would be scratched with the proper 
code, then the sales person would 'wipe' it across the screen 
to produce, as an example-Ladies 14K yellow gold solitaire 
ring, containing one l .35 cts. brilliant cut diamond VS2-G 
color, set in a six prong white gold setting $5975.00. 

Think of how it would revolutionize watch repair. 
A series of lines would tell the date, what was done, who 
did it, etc. We wouldn't have to use the case marks anymore, 
as one small line would take care of all that information. 
When the customer comes in, everything would appear on the 
screen. There wouldn't be a lot of time wasted trying to de­
cipher hieroglyphic writing. This of course, would result 
in additional coffee break time. 
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Watch material would be a breeze. No packaging or 
anything, all the information listed on the part itself. 'Wipe' 
a balance staff and it could be coded with all the measure­
ments, what models it is made for, what would have to be 
done in altering it for use in additional models, plus the num­
bers of the staking set punches needed to install the staff 
properly. Best of all, the listing of numbers used for this 
particular item, cross referenced with all the material systems 
that are used in the world. Just think, we could probably get 
away stocking maybe six staffs, four stems and a dozen main­
springs, if this system was put into use. 

This gadget would also be great for watch cases. 
Sizes of crowns, crystals or other case information could be 
had with one 'wipe'. No more wasting time finding the case 
numbers. The supply houses never have a listing anyway. 
Sometimes I think there are vice-presidents in charge of think­
ing up numbers to put in cases. If he/she does a good job at 
the numbers game, a promotion to the next desk is in order. 
This is the one where the vice-president in charge of 
obsolescence sits. When he/she receives a new case number, 
they mark it in a book and stamp it 'obsolete'. We must give 
them credit though. They get this information into our hands 
as quickly as possible. This way, we can tell the customer 
who's buying a watch not to bring it in for repair because it's 
already obsolete. 



BOOK REVIEW 
(Continued from page 31) 

THE MUSICAL BOX HANDBOOK, Volume No. 1, Number 1, 
Cylinder Boxes, by Graham Webb, colored soft covers, 243 
pages, 8~ x SW', 43 photos, over 50 drawings. Published 
by the Vestal Press Ltd., New York, 13850-0097, 1984 at 
$14.95. 

Musical boxes are appealing nostalgic reminders of days before 
radio and are closely related to clockmakers. The musical 
boxes of old were most often created by clockmakers. Names 
familiar to jewelers, clock and watch collectors are equally 
known by collectors of music boxes-Cahpuis, Henri Capt, 
Dimier, Froissard, Golay, Le Coultre, Huegenin, Janvier, Jacot, 
Meylan, Raingo, Vacheron, Constantin, Mailzel and a host of 
other horologists were those who also made complicated 
musical mechanisms. 

This new book is by Graham Webb, an internationally 
known dealer and restorer of musical boxes whose shop is in 
London's Portobello Road. He has authored other books on 
musical boxes. 

The latest edition has a number of sections which 
should make this not only an appealing exposition, but one 
that is equally informative and instructive in the art of re­
storing these attractive pleasant-sounding devices. 

Mr. Webb covers the development of the pinned 
cylinder musical mechanism, dating these close to the be­
ginning of the nineteenth century, correctly placing this in 
the center of horological Switzerland. Antoine Favre, a 
familiar name in watchmaking, is credited with the introduc­
tion of the pinned-barrel musical mechanism. The pins on the 
rotating barrel plucked a series of prongs of a steel comb-like 
structure, each tooth tuned precisely to a note of the musical 
scale. This system was more compact than the earlier method 
of striking nests of bell and the new method allowed these 
to be used in watches as well. 

Succeeding chapters continue with a recounting of 
the development of these devices with new technical sophisti­
cations and improvements in sound, quality, length of melody 
and choice of many melodies on one pinned barrel. 

The book also contains a chapter on how to choose 
a musical box, examination, determining condition and 

.. .for entry into the $8 Billion 
RETAIL JEWELRY INDUSTRY 
If you are not Interested In academics - consider 
Technical Courses that can result In an Associate Degree. 

Your Ambition + Our Training 
Equals = Associate Degree, Prestigious 

Profession, A Career with a Future 

For Complete Details, Call or Write: 

GEM CITY COLLEGE 
700 State 

Quincy, IL 62301 

Ph. 217 ·222·0391 

desirability, maker's reputation, cases, and mechanism con­
dition. 

There are chapters on the cleaning and repair of 
musical box mechanisms, their cases, their inlay, veneer, and 
marquity. These chapters are most valuable as they show how 
professional restoration and repairs should be approached. 
All these skills are within the compreherniing range and manip­
ulations of competent clockmakers. 

The instructions are clear, well illustrated and easily 
understood, making it one of the better essays on musical box 
repairs. 

A useful chapter lists forty pages of makers and 
agents, details of their history, places and dates in which they 
worked. This lists many American names, inventors of im­
provements, makers who represented them and whose names 
appear on the boxes. 

The book has a fine index. In all, it is to be recom­
mended to jewelers, watchmakers and especially clockmakers 
who in the course of their work will be called upon to service 
either music boxes or clocks with musical sections. 

Henry B. Fried 

PROFIT FROM QUARTZ WATCH REPAIR 
WITH BOOKS BY LOUIS A. ZANONI 

Well-known Authority and Teacher of Quartz Watch Repair 

THE QUARTZ WATCH REPAIR MANUAL 
VOL. 2 

NEW! This fully illustrated book is a compre­
hensive text on trouble shooting and repair­
ing quartz analog and digital watches. It 
is an extension of "The Digital Watch Re­
pair Manual" (see No. 2 below). It is written 
especially for the jeweler, watchmqker, 
or entrepreneur who plans to replace bat­
teries and service quartz watches. The 
many illustrations make quartz watch repair 
easy, even for those with no background in 
electronics! Price ... $19.95 

Plus $1.50 Shipping 

THE DIGITAL WATCH REPAIR MANUAL 
(A Complete Manual on the Repair 

of LED & LCD Watches!) 
A 76-page, fully illustrated "How to Do" manual 

which covers the most frequently encountered repairs required on 
both the LED iind LCD watches. The information is fundamental 
and pertinent to all quartz watches. Price ... $19.95 

Plus $1.50 Shipping 

ZANTECH BOOKS SHOW YOU HOW! 

-----------------------PLEASE SEND ME: 
D # 1: "The Quartz Watch Repair Manual"@ $19.95 plus shipping 

D # 2: "The Digital Watch Repair Manual"@ $19.95 plus shipping 

D BOTH books@ $39.90 plus $3.00 shipping Send Check 
U.S. FUNDS ONLY, PLEASE. 

NAME.~-----------

ADDRESS~---------

or Money Order to: 
HOROLOGICAL TIMES 

P.O. Box 11011 
Cincinnati, Ohio 45211 

CITY/STATE/ZIP _______________ _ 
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WATCHESZ INSIDE and OUT! 

"Watches Inside and Out" welcomes a new writer this month. Calvin E. Sustachek will 
share the knowledge gained in thirty-five years as a bench watchmaker in future is­
sues of H. T. 

Cal was an associate project engineer for fifteen years with Delco Electronic 
Division of General Motors. He was involved in building the Apollo Guidance Systems 
for the U.S. space program. 

After graduating from Elgin Watch College, he earned the titles of Certified 
Master Watchmaker from A WI and Certified Accutron Technician from the Bulova 
Watch Company. He is a former field service instructor for Bulova. He has conducted 
many workshops on Accutron quartz watches throughout the western United States. 
He is presently teaching courses on watch testing equipment for A WI He has, also, 
conducted classes on quartz watch repair at the Milwaukee Area Technical College. 

Cal is an active member of the Wisconsin Horological Society and has served as 
president and technical director of that organization. Sustachek and his son Bill, 
a graduate GIA gemologist, own and operate a jewelry store in Racine, Wisconsin. 

By Cal Sustachek 

GROUNDED COILS 

W hen quartz analog watches came onto the market 
several years ago, servicing them became a frequent 
topic of conversation among watchmakers. Questions 

like: How long will the quartz last? How shock resistant are 
they? How much will it drift? How good is the integrated 
circuit? How long will it last? Will the motor hold up? Will 
the rotors lose magnetism? Can the motor become weak? 
How sturdy are the coils? And last but not least, what about 
lubrication? At first it was thought that lubrication of pivots 
of the train wasn't necessary. Today we find that it is. Unless 
flooded, heavy lubrication is not harmful. Tests have been 
made which indicate that more lubrication provides better 
"low voltage runs" than lighter lubrication. 

One problem that developed which wasn't apparent 
in the early quartz watches was the grounded coil. It is dif­
ficult to determine what causes this problem or why, because 
it is not something we can look for and see. It has no outward 
sign. In the early model watches, the movements were large 
and coils were made with heavier wire (probably with more 
insulation). With the demand for smaller, thinner watches, 
coils were made smaller using finer wire and thinner insulation. 
A watch with a grounded coil can operate very erratically. One 
day it may run fine, the next day it may run slow. It can be a 
very frustrating problem for a repairman. Temperature, 
humidity and the wearer's habits can affect it. A grounded coil 
cannot normally be discovered with traditional quartz watch 
testing methods. However, a quick simple test can be made at 
the time the coil testing is done. 

WHAT A COIL IS AND WHAT IT DOES 
It is nothing more than one long piece of insulated wire 
wrapped around a soft steel bar of metal (See Figure 1). 
The coil produces the electromagnetic field of the motor. 
When the electrical current flows through the wire, it creates 
the magnetic field to cause the rotor to turn. When the current 
flow is reversed, the magnetic field changes polarity and the 
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Figure 1 
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rotor again turns. This action can take place every 1, 5, 10, 
12, 30 or 60 seconds, depending on the design of the in­
tegrated circuit. The strength of the magnetic field of the 
motor is determined by a number of factors: the number of 
turns of the wire, the material of the core, and the distance 
between the rotor and the motor field. In the early years of 
quartz watch motors, the distance between the rotor and the 
field was small. Later designs have provided larger space due to 
a change in design of the fields and rotor. This is a welcome 
change because there is less chance of blockage of the rotor by 
foreign materials. 

WHAT IS A GROUNDED COIL? 
A grounded coil is one that has a break in the insulation on 
the wire and the wire is touching either the bar that it is 
wound around or touching the mainplate of the watch. A 
ground is not a broken wire in the coil, it could be in one or 
several points along the wire. 

In nearly every quartz watch, the positive side of the 
battery is grounded to the mainplate. The metal core of the 



coil is fastened to the mainplate. If the coil is grounded, the 
current flow through the coil wire will not follow the electrical 
path that it should from one connection of the electronic 
circuit through the coil wire and back to the other. Instead, it 
will flow back to the electronic circuit through the ground to 
the core (See Figure 2). This creates a limited magnetic field 
in the motor because it bypasses some turns of wire. In some 
cases it may be strong enough to index the rotor and in others 
it may not. A watch may run until the power demand on the 
motor is greater, during the date change, and then it could 
stop. 

Figure 2 

MAINPLATE 

A place where insulation is off the wire and bare wire 
touches the core. 

Grounds of coils can take many different forms. They 
may come and go. The ground could be at the very end of 
the coil so that it acts like a short circuit and the watch will 
not run at all. It could be near the center and the coil would 
have a smaller magnetic field because only half the wraps of 
the wire are being used. 

WHAT CAUSES A GROUNDED COIL? 
A grounded coil can be caused by a number of things: (1) 
Too little insulation of the wire; (2) A warping of the coil 
bar due to improper fastening to the mainplate, or a bar that 
is not straight enough to lay flat; (3) "Cold flow" of the 
insulation, if the insulated wire is pressed tightly against a 
metal surface, the constant pressure against the insulation 
can cause it to "flow" away from the pressure point exposing 
the bare wire and allowing it to come in contact with the 
metal; ( 4) Moisture and resulting corrosion can cause a break­
down of the insulation on the coil permitting the bare wire to 
contact the metal. Moisture and corrosion conditions can be 
the most frustrating because they can change with the hu­
midity and temperature. 

HOW CAN A GROUNDED COIL BE DETERMINED? 
When taking a current consumption check on a watch, the 
current pulses should be of equal magnitude. In a watch with 
a grounded coil, these current pulses can be of unequal magni­
tude. This is one indication of the coil problem. If the pulses 
are a great deal different; i.e., a larger pulse one time and a 
very small one the next, this could indicate that the ground is 
very near one end of the coil. 

Figure 3 

Volt-ohm Meter 
set to measure 
resistance. 

HOW CAN A GROUNDED COIL BE TESTED? 
With the coil disconnected from the electronic assembly, the 
resistance of the coil can be measured from one terminal to 
the other with an ohm meter. The resistance of most coils will 
fall in the 1,000 to 4,000 ohm range. To check for ground, 
touch one probe to one lead and the other to the metal bar 
that the coil is wound on (See Figure 3). A grounded coil 
will show a resistance reading. A good coil will show none at 
all. This test can be made with the coil apart from the move­
ment. However, it should also be done when the coil is fas­
tened to the mainplate because the grounded condition could 
be caused by : (1) improper fastening of the coil to the plate; 
(2) warping of the coil because of improper fit; or (3) moisture 
or corrosion between the coil and the plate causing a current 
flow from the wire to the ground. This third condition can be 
the most perplexing because it can be intermittent depending 
on heat or humidity. It is a condition that can exist when a 
watch has been subjected to moisture and clears up when it is 
dried out; or it can remain as a result of chemical deposits 
or corrosion left behind by the water. 

WHAT CAN BE DONE 
TO CORRECT A GROUNDED COIL? 
The only solution to a failure due to a grounded coil is to re­
place it with a new one. On a coil with broken wire, the break 
is on the surface where it can be seen and it can be corrected. 
In most instances, the ground of the coil is deep under the 
coils of wire against the core of the coil and no repair can be 
achieved. 

Modern watch test equipment is designed to permit 
testing motor coils for grounds even when the coil is con­
nected to the electronic assembly. This equipment will be re­
viewed in future articles. 
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From the Manuscript and Photo Library of Orville R. Hagans, FAWI, CMW, CMC, FBHI, FNAWCC 

The Ball Escapement of Verite 

A Description of Escapement 
n eccentric disc a is fastened 
upon the arbor of the last 
wheel. The lever c c' is also 

mounted upon this arbor. A lever d d' 
carries upon its center of motion a fork 
b, the prongs of which embrace the 
eccentric disc. Projection e is another arm 
of the lever d d'. It still possesses an 
elongation not visible in the figure, 
covered by the end of the lever c c '. 
A second part , similar to this, is seen on 
the lever c c'. The detent of the train is 
affected by the contact of these two 
parts, and activity is regulated in such a 
manner that the pressure of the lever 
c c' against the prolongation e occurs 
at right angles to a line imagined as drawn 
from the point of contact toward the 
center of motion of the lever d d', which 
is in perfect equipoise. 

Two balls are suspended from 
the lever d d' which impart the impulse 
to the pendulum. At each side of the 
lever d d' two parts, m and n', movable 
around an axis, are arranged. Their lower 
ends are provided with two small detent 
planes upon which the ends 'of the lever 
d d ' lay themselves alternately. 

Two balls i i' are suspended 
on the arms g g' of the levers g h and 
g' h ', and fastened on the same arbors 
as the detents m and m ', and their arms 
h h', which are heavier than the arms 
g g' pertaining to them, move between 
two pins. 

The upper end of the pendulum 
is provided with a cross piece l l, which 
carries at the two ends level planes 
k k', upon which rest alternately the balls 
imparting the impulse. 

Action of Escapement 
The accompaning sketch repre-
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sents the end of an impulse from right to 
left, which was first commenced by the 
ball j and is still continued by the ball i; 
the balls j' and i' on the opposite side 
are already lifted by the level plane k' 
of the cross piece. 

When the pendulum continues 
its oscillation from right to left, a part of 
the weight i will cease to exert its pres­
sure, whereby the ball i will draw after it 
the lever arm g. The descent of the lever 
arm g forces the detent m, fastened with 
it upon the same arbor, to liberate the 
point of the lever arm d to which the ball 
j is fastened . The weight of this ball then 
draws the lever arm down, and in this 

manner unlocks the connection of the 
projection e with the lever arm c. The 
train, which is now no longer in detent, 
turns the eccentric disc a, which again 
draws into sympathy the fork b and with 
it the lever arm d d'. The lever arm d', in 
its motion, assumes precisely at the 
moment detent upon repose m', when the 
arm c', after it has accomplished one-half 
a revolution, strikes again at the place of 
the projection e, and thus again stops the 
activity of the train . This return of the 
detent of the lever d d', determines the 
falling height of the ball j' in the now 
occurring impulse from left to right, and 
at the same time lifts the ball j in order to 

hold it ready for the next occurrin . ~ 
impulse from right to left. 

It will be seen from the drawinf 
that the eccentric disc a does not entirely 
fill the space between the prongs of the 
fork b. This is for the purpose of per­
mitting the ball j to make the slight 
descending motion which is caused by the 
unlocking of the train. It is not so large, 
however, that the ball is able to reach 
the pendulum. 

When the pendulum has accom­
plished its oscillation from right to left, 
the motion of from left to right begins 
under the influence of the proper weight 
of the pendulum and the weight of the 
two balls i' and j'. When the motion has 
progressed as far as a certain point, the 
ball j ' ceases to exert its pressure upon 
the pendulum so that the latter then 
receives its impulse only from the ball 
i', which finally also leaves the level 
plane of the pendulum and remains 
suspended upon the arm g', where, by 
its weight, it draws back the repose m' 
upon which, until now, laid the point of 
the lever arm d'. The ball j' which is now 
no longer retained by the resistance of 
this repose, compels the lever d d' to 
make a small motion, through which 
again the position of rest of the parts e 
and c is destroyed. The train, with its 
eccentric disc a, commence to move, 
whereby the lever d d' is again brought 
into the position shown in the drawing, 
and in this manner the falling height of 
the ball j is established for the next 
impulse. The next succeeding impulse 
is prepared by the simultaneous lifting 
of the ball j'. So as not to overcrowd 
the drawing, a small fly situated upon 
the arbor of the eccentric disc, is left 
off. 



QUESTION AND ANSWERS 
(Continued from page 16) 

A I have read y our request with 
great interest. I hope that I 
interpret your needs correctly. 

Long cased clock movements with 
pendulums that will be at least as accur­
ate as a really fine quartz clock is what 
you are seeking. 

I do not think that is available. 
The clocks with pendulums and quartz 
crystal resonators are those that are sold 
by suppliers to people who like to see a 
pendulum swing yet be as accurate as a 
quartz clock. In those instances, the pen­
dulum serves no purpose except to please 
the eye. A friend, like yourself, now 
retired but a Janner physicist for RCA 
and holder of 80 patents, made a clock 
using a schoolhouse Seth Thomas weight 
driven pendulum clock with a quartz 
regulated resonator-and got that to keep 
the kind of time you seek. He published 
this in Scientific American a few years 
ago but that was a tour de force effort 
and impractical for all other purposes. 

If you want a clock movement 
to keep accurate time within those four 
seconds, I might suggest obtaining a move­
ment and invar pendulum that is now 
available from clock dealers in England. 
These are surplus Hope-Jones gravity 
clocks with "free pendulums. " These 
are now considered surplus since ob­
servatory quality quartz clocks became 
available. With proper stability, baro­
metric sealing of the cases and other 
controls, you might do better than four 
seconds. These can be obtained by ad­
vertising for one in the British Horo­
logical Journal. Occasionally I do see an 
ad for these in both the Mart of the 
NA WCC and in the classified ad section 
of the British Horological Journal. 

The free pendulum of Hope­
Jones clock as already mentioned was not 
a failure; it merely has been technological­
ly eclipsed by the modern quartz tech­
nology. Quartz clocks that can be used as 
astronomical clocks by the observatories 
are a different breed of cat than the stuff 
available from clock dealers. These are 
quartz in the megacycle range and with 
sophisticated temperature controls, pre­
aging, stress polish and cut according to 
certain rules to obtain the required re­
sults. If these are what you want, in­
quire from the local observatory where 
they've bought theirs. But these certain­
ly aren't outfits to use in a handmade 
wooden case as they aren't cosmetically 
suited at all. 

Henry B. Fried 

I'd like to submit some in­
formation on an unusual clock I once 
saw mentioned in one of your articles. 

Known as the "Angelus" Clock, 
they were used to count out the three 
times during the day when the faithful 
would recite a prayer called The Angelus. 
This prayer is still recited by many Cath­
olics each day at sunrise, noon, and sun­
set; hence, the 6 AM, 12 PM, and 6 PM 
strikes. The prayers are made up of three 
phrases in three parts. 

Here is the prayer which will 
show how the bell strikes accompany 
the prayer. In many monasteries, the 
monks chant the prayer along with the 
tower bells. One such place I've visited is 
Genesse Abbey in upstate New York. 

The steeple bells would peel 
the notes so that all on the countryside 
could, in theory, be saying this prayer at 
the same time. Since the prayer is basical­
ly the words of the Blessed Mother, it 
is considered Mary's prayer; her words 
with "the angel," or The Angelus. 

Rev. Dennis D. Donovan 
Goshen, NY 

BELL STRIKE PRAYER (Leader and Congregation or Choir 1 and Choir 2) 

x 
x 
x 

x 
x 
x 
x 
x 
x 

The angel of the Lord declared unto Mary. 
And she conceived of the Holy Spirit. 
Hail Mary, full of grace, the Lord is with Thee, 
Blessed art thou among women, and blessed is the fruit of thy womb, Jesus. 
Holy Mary, Mother of God, 
Pray for us sinners, now and at the hour of our death. Amen. 

Behold the handmaid of the Lord. 
Be it done unto me according to your word. 
Hail Mary ... (same as above, repeated) 
And the Word was made flesh. 
And dwelt among us. 
Hail Mary ... (repeated as above) 

Pray for us, 0 holy Mother of God. 
That we may be made worthy of the promises of Christ. 

X ( 9 times) Let us pray. Pour forth, we beseech you, 0 Lord, your grace into our hearts; 
that as we have known the incarnation of Christ, your Son, by the message of 
an angel, so by his passion and cross we may be brought to the glory of his resur­
rection. Through Christ, our Lord. Amen. 

(Through the courte~y of Rev. Dennis D. Donovan, S.D.B., Goshen, NY) 

The BB STELLA WEC-VIGOR CRYSTAL LIFT OFFER Ill 
An outstanding combination-original WEC, wedge-ledge, hi-dome crystals 
made of the finest sheet material for exceptional strength, clarity and 
lustre. Available in 1.4 sizes (08.4 mm-39) and new Vigor crystal lift at 
extraordinary savings!! 

15 dozen WEC hi-dome crystals* . . - .. . $150.00 
1 Vigor crystal lift . . . . . . 19.50 Available TODAY for only $118.00! _ 

SAVE $56.50 
1 labeled box ........... ...... .. 5.00 

Regular Price $174.50 

*YOU select the sizes and quantities (in~ dz. lots) up to 15 dozen! 

ORDER TODAY FROM YOUR MATERIAL SUPPLIER 

AMERICAN PERFITCRYSTAL CORP 653 Ele,enth A•e. Ne" York.NY 10036 
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SHOPTALK 
Wes Door, CMW 

Quart~ Analog 
Quick Tester 

S ince my son, Jim, has made 
some super equipment testers 
for various quartz repairs, I have 

asked him to write this month's article 
and describe one of them. 

The tester described in this 
article is one that I have used for several 
years to help troubleshoot quartz analog 
watches. It helps to isolate whether 
the circuit or the coil and train are at 
fault. In many cases it can be used with­
out disassembling the watch. 

This month we will describe 
how to build the tester and what it does. 
Next month we will explain how to use 
it. 

Its principle is very simple. To 
test a circuit, we connect its output to 
the coil in a good movement. If the good 
watch runs, the circuit is okay. To test 
the coil and the train we connect the coil 
inputs to a good circuit. If the faulty 
watch runs, the coil and train are okay. If 
not, then more work will be needed to 
isolate the problem. One nice part of this 
testing method is that since the circuit 
outputs and the coil inputs are in the 
same place, we only have to probe one 
location on the watch to make both tests. 

The tester utilizes the ESA 
961.10 I movement. This is the version 
with a second ~and. I chose it because 
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it pulses once per second, the circuit 
paths are easy to work with, and it has 
a reasonable cost. A parts list is included 
at the end of the article. 

If you have had experience 
soldering on circuit boards, you shouldn't 
have any trouble making this tester. If 
you haven't, it may be wise to ask a 
friend who has to help with that part 
of the project. 

First locate the circuit output 
paths. They are the two longest ones and 
are usually marked "Five 5 Jewels Swiss" 
and "Unadjusted". Refer to Figure I and 
cut the circuit paths between the dotted 
lines as indicated by the arrows. You 
now have four paths which we have 

Figure I 

marked A, B, C and D. 
I advise removing the battery 

from the watch while soldering. Solder 
two black wires to paths A and B; then 
solder two red wires to paths C and D. 
If solder flowed between any of the 
paths, remove it or you may have a short. 
You now should have a movement with 
four wires hanging off of it. 

Figure 2 shows what your tester 
might look like when it is mounted in a 
box. Almost any type of box will work, 
as long as the top is thin enough for the 
cannon pinion to go through it and have 
room for a second hand. Even a large 
watch tin will work. 

Figure 2 
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To mount the movement, make 
a hole for the cannon pinion to go 
through and two holes for the two sets 
of wires to go through. The movement 
can be held to the top of the box with 
double face tape. Use a medium weight 
tape that can be found in hardware 
stores. Place a little on the dial side. Make 
sure it doesn't touch the cannon pinion 
or the setting parts. Line up the pinion 
with the hole you drilled and press in 
place. 

Before running the wires 
through their holes, tie a loose knot in 
each set of wires. These knots should 
rest against the inside wall of the box. 
The knots will help prevent you from 
pulling the wires too far and causing them 
to pull off of the circuit. 

Before closing the box, be sure 
there is a fresh battery in the movement 
and the stem is in the running position. 
A piece of foam under the movement 
will help to hold it in place. 

Either place a dial over the 
cannon pinion or make some marks on 
the box as reference points. Put a second 
hand on the movement. Attach a watch 
crystal over the hand to protect it from 
damage. Double face tape can be used to 
attach the dial and the crystal. 

Why Not 
Drop IJs 

A Note1 

J 

EXPRESS YOUSELF! 

What you do like ... what you 
don't like about the 
Horological Times. 

Parts List: 

ESA 961.101 movement with 
second hand 

Adjust the length of the wires to 
suit your needs and attach probes to the 
ends. The probes should have very fine 
points. Straight pins will work if they are 
soldered to the wire ends. 

Now you are ready to test the 
unit. Hold the ends of the black wires 
against the red wires. The second hand 
should begin to move. If it doesn't, 
check all connections, make sure the 
battery is fresh and there are no shorts, 
and that the stem is in the in position. 

Wire - small gauge, stranded - 4 pieces at 
least 8 inches long, 2 black and 2 red 

Box - with fairly thin top, large watch 
tin will work 

Double face tape - medium weight 
preferred 

Probes - 4 with fine points, straight 
pins will work 

Next month we will describe 
how to use the tester. 

Watch crystal - to protect second hand 
Solder - fine rosin core, for circuit board 

soldering. 

Price Per 
Model Size Interchange - Features Movement 

ESA 961.001 11% x 8 FF 60 - ST 69 - FE 6320 - 2 Hands 750 850 950 
ESA 588.001 51/i x 6% ESA 977.001 - Ronda 3572 - 1295 1495 1595 

FE 6320 6% x 8 FF 60 - ST 69 - ESA 961 DOI 850 950 1050 
FE 6820 5'/z x 6% INT 301.001 AS 1977 - Seiko 11 A 850 950 1050 

Bulova 2500 51/z x 6% Popular Bulova Model 1500 J600 1650 
Bulova 2801.10 11'/i Ligne SMQ - 7 Jewels Sweep Sec. 1295 
Bulova 2802.10 11 'lz Ligne SMQ - 7 Jewels Date 1295 
Bulova 2210 71/z x B1/i Conversion Kit Complete Using 2500 Movt J995 
Bulova 218-2 
Bulova 224-2 12 Ligne Conversion Kit Complete Using 2783 Movt 3000 

Pulsar Seiko 480 63/4 x 8 Discontinued - Use Either 481 - 482 
Pulsar Seiko 481 6% x 8 Sweep Replace For 480 - Change Hands 895 Q95 1095 
Pulsar Seiko 482 63/4 x 8 Non Sweep Replace For 480 - Change Hands 895 9gs 1095 
Pulsar Seiko 588 51/z x 6% Replacement for 590 - 5420 A 99s 1095 I J95 
Pulsar Seiko 590 51/z x 63/4 Use 588 - Same Dial - Hands 995 1095 1195 

Pulsar Seiko V230 5'/z Thinner Version of 235 1095 Jl95 1295 
Pulsar Seiko V235 5'/i Use 230 - Slightly Thinner 
Pulsar Seiko V242 63/4X 8 Sweep Second Date - Lorus 242 1095 1195 1295 
Pulsar Seiko V243 63/4 x 8 Sweep Second Day - Date Lorus 243 1195 1295 1395 

Miyata Citizen 3220 51/z x 6% Non Sweep - 3N20 - 3228 Y590 1200 1300 1400 
Miyata Citizen 2950 51/z x 6% Sweep Second - 2Y50 1200 1300 )400 
Miyata Citizen 2030 63/4X 8 Sweep Second - 2035 - 2038 1100 1200 1300 
Miyata Citizen 2020 6% x 8 Non Sweep 2028 1100 J200 1200 

Harley Ronda 3572 51/z x 6% Thin - 2.7mm - 5AH Bui Re-Position Dial Ft 1350 1400 1450 
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Affiliate Chapter Column 

David H. Fryday 

LOOKING FORWARD 

TO THE FUTURE 

M ost sincere thanks are owed to Walter Riegler for pro­
viding me with invaluable experience in helping to 
operate the Affiliate Chapter organization. The in­

dividual chapters have expressed their appreciation for his fine 
articles and his genuine concern for chapter interests. We ap­
preciate his responsiveness to the delegates and his years of 
service to the American Watchmakers Institute. 

Likewise, I will listen to the membership and do my 
utmost to promote and support the affiliate chapters. The Af­
filiate Chapter organization is a link between the AWi national 
organization and the individual state organizations. If the del­
egates of these affiliated chapters work together all year long, 
more can be accomplished at the annual meeting in June. 

Tom White of Arizona will serve as our new Vice­
chairman. We will work together this year to be productive 

IMPORTANT DEADLINE INFORMATION 

The editors of H.T. are anxious to print as 
many different items as space will permit in 
the Association News columns. However, 
deadlines must be met if your chapter news 
material is to be used. 

News copy must be received at AWI Central 
five weeks prior to the month of issue to be 
considered for use (i.e., the deadline for the 
March issue is January 25). 

and further the goals of the Affiliate Chapters. Paul Wads­
worth, delegate from New York has expressed an interest in 
clarifying the process by which the Affiliate Chapters make 
proposals/recommendations to the Board of Directors of the 
AWi by writing a booklet for the chapters. Carl Lewis, dele­
gate from the state of Washington, will develop a handbook 
to be distributed to new delegates at the annual meeting ex­
plaining their responsibilities and their rights. 

Reflecting on the 1985 annual meeting, it is clear 
to me that the single most important issue for the Affiliate 
Chapter is how to maintain or increase membership in our 
local, state, and national organizations. Next month, this 
column will focus on the topic of membership. 

NEWS .. . from aH around the ASSOCIATION ... 

ONTARIO 

The Ontario Watchmakers Association held their 48th Annual 
Members Meeting at Loews Westbury Hotel in Toronto, 
Ontario. At the business session the 1984 officers were voted 
a 2nd term of office by acclamation for 1985. They are: 
President James Hill, 1st Vice-president Michael Cosby, 
2nd Vice-president David Azoulay, 3rd Vice-president Stewart 
Gold, Treasurer David Murakami, and Secretary Robert 
Phillip. 

A special committee was set up to plan a celebra­
tion for the OWA's SOth anniversary in 1987. The Committee 
Chairman Michael Cosby, and Co-chairman David Azoulay 
look forward to suggestions from the membership on what 
type of program to have in celebrating the special occasion. 

Benjamin Matz, CMW (AWi) NYCWS was the guest 
speaker at the meeting's afternoon Technical Program. Mr. 
Matz is a past president and director of the New York City 
Watchmakers Society. At the Annual Members Meeting of 
AWi in 1984 he gave a report to those present regarding a 
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survey of the future of watch repair prospects for the Jewel­
ry Industry in the United States. Ben checked his figures in 
regard to the Canadian Market and found that they have 
the prospect of more mechanical watches for repair in the 
next 30 years than in the United States. 

David Barthau, past president of OWA, member of AWi 
and chairman of the Quarter Century Club, presents Willis 
Paisley of Sault Ste. Marie a Certificate, thereby making 
him a member. Willis is a member of OWA and AWi. Ex­
ecutive Secretary Robert Phillip is in the background. 



MASSACHUSETTS 

June was a very productive and successful month for the 
Massachusetts Watchmakers Association. They held an im­
portant dinner meeting in Cambridge, MA. The new slate of 
officers elected are: President Robert Cohen, Charles Clavin, 
Vice-president, Treasurer Alvin Cohen, Financial Secretary 
Ed McKean, and Recording Secretary Joan Curran. The new 
directors are: Harvey Plouffe, Robert Glaser, and Gerald 
Bieber. Other directors with current terms are Norman Rubin, 
John Alden, Giacomo Cappabianca, and John Urban. 

Al Carruci will be taking the place of the Past Presi­
dent Jose Piatti as Chairman of the Board. 

The next meeting will be held on September 17, 
1985 at the Howard Johnson Motel in Cambridge, MA. 

NEW YORK 

The Horological Society of New York met recently at the 
Loew's Hotel Summit in New York. Mr. Irving Albert pre­
sented a talk on retrofitting that was filled with ingenious 
techniques for converting mechanical watches into quartz 
watches. 

Mr. Albert is a technical writer, lecturer, manager 
of the Technical Information Department for the Bulova 
Watch Company and a past president of the Horological 
Society of New York. He also recently had published an im­
portant series of articles on unusual stem and battery install­
ations in quartz watches. Not resting on his laurels, he now 
has turned his attention to providing information on retro­
fitting. 

In his illustrated talk he pointed out that the main 
problems facing the watchmaker in the conversion process 
are: the dial feet, hour and cannon pinion heights, movement 
thickness and stem hole position, among other problems. 
Of equal importance is the fitting of hands of the lightest 
weight to compensate for the low torque of some quartz 
movements. 

At the Bulova School of Watchmaking, Jacques 
Reymond conducted a bench course on quartz watches for 
the members of the Horological Society of New York recently. 

In the all-day session, three movements representing 
different types of mechanisms were covered. Of special im­
portance were two points that Mr. Reymond brought to the 
attention of the members: (1) a warning on test meters; and 
(2) a short-cut to determine whether a movement is running 
in a non-sweep watch. 

Specifically, Mr. Reymond cautioned the repairers 
to use only test meters designed for watch movements because 
many other meters contain 9 Volt batteries. Consequently, 
in checking coils which are permanently attached to the P.C. 
board, the board can be damaged. 

Regarding the short-cut, he stated that when a non­
sweep movement was in order, he could see the accelerated 
motion of the train wheels by contacting the proper points 
on the circuit (T points). 

LEFT: Jacques Raymond, Technical Director of ETA Industries, Inc., con­
ducted a bench course on quartz watches recently for the Horological So­
ciety of New York. RIGHT : Irving H. Albert, Manager of Technical In­
formation Services, Bulova Watch Company, addressed the Society about 
retrofitting. 

Watchmakers Association of New Jersey has honored Past 
President Walter Riegler with its Fellowship Award in recog­
nition of his years of leadership and continuing service to the 
organization. A charter member of AW I, Walter Riegler has 
served many years as WANJ liaison and is immediate past 
chairman of AWi Affiliate Chapters. He is also a past presi­
dent of the Central Jersey Watchmakers Guild and has been 
AWi area representative. Mr. Riegler is pictured at right r&­
ceiving the award from Anthony Montefusco, awards chair­
man. 
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SCHOLASTICALLY 
SPEAl{ING 

REC Meeting - 1985 
By Alice Carpenter and Robert Howell 
WEDNESDAY, JUNE 26 - TIME: 12 NOON 

As I write this, we are finishing up our in-service 
and annual meeting for instructor members of the 
Research. and Education Council (REC) member 

schools. It has been a good meeting. 
On Tuesday, Marshall Richmond gave a program for 

us on jewelry repair for the watchmaker. He covered the 
simple repairs most watchmakers need to know in today's 
stores. We all found Marshall to be interesting and informative. 

Come to think of it, I have never attended a seminar 
that I didn't learn something. In fact, several years ago there 
was one seminar that I somehow attended twice . I learned 
something from both of them . 

As you may know, AWI has started a bench course on 
jewelry repair. The course is currently being taught by Marshall 
Richmond, Max Hoover and Charles Callahan, and I highly 
recommend it. 

Speaking of AWI courses, Fred Burckhardt's course 
on "Gemology for the Watchmaker" is also excellent. Fred 
spoke to us on Wednesday morning. Michael Plourde and his 
son, Robert, from Quebec will speak to us on Wednesday 
afternoon on how they make video tapes of the watchmaking 
program in their school. This is a very timely program for 
those schools who have not yet begun to video-tape their 
programs. Most of the schools represented here this year fit 
into that category. 

On Monday, Gerry Hough spoke to us and explained 
how Parkland College has met the challenge of falling enroll­
ment by implementing a program called "Micro Precision 
Technology", and Jerry Jaeger reviewed the new certification 
examinations with the REC instructors. 

Tonight, we are squeezing in Ewell Hartman, who will 
preview his new "mail order" seminar. (Snrry about that , 
Ewell. That's my label , and not Ewell 's.) .tis seminar was 
designed to be given to small groups witho...c necessitating the 
presence of an AWI instructor. 

Last on our schedule is Remy Wallechi. We are 
looking forward to the bench course he is going to present on 
Thursday. 

I feel that a word of explanation is in order here to 
the watchmakers in the field who are not members of REC. 
First, the only persons who can attend the REC meetings arc 
the watchmaking instructors who represent schools who hold 
membership in REC. This membership costs the schools a 
membership fee. Second, it would not be possible to let all the 
watchmakers attend who wanted to. Therefore there is a rule 
born of necessity, that no one other than thes~ instructors b~ 
allowed to attend. 

At our business meeting , it was announced that 
George Lewis and Leon Martin were elected to the Board of 
Directors of REC. The following were elected to serve as 
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Alice Carpenter, CMW, CEWS 

officers for the coming year: George Lewis, secretary; Leon 
Martin, vice-chairman; and Robert Howell, chairman. 

Congratulations to each of you. 
And now - the next person you will hear from 

in this column will be --

Robert Howell, Chainnan of REC 

The Research and Education Council (REC) had 13 
schools represented this year by 16 instructors. 
Those present were as follows: Alice Carpenter, 

Goldsboro, NC; Pat Williams, Dallas, TX; George Lewis, 
Seattle, WA; Gerald Jaeger, Milwaukee, WI; Milton Stevens, 
AWI Central; James Burdette, Great Falls, MT; Howard 
Woodward, St. Paul, MN; Frank Torre, Boston, MA; Robert 
Plourde, Quebec, Canada; Bill Clary, Champaign, IL; Leon 
Martin, Orangeburg, SC; Wes Van Every, Denver, CO; Michael 
Plourde, Quebec, Canada; Gerry Hough, Champaign, IL; 
Jim Lubic, Cincinnati, OH; and Robert L. Howell, Paris, TX. 

I would like to express my admiration and respect 
for the previous Chairman of the REC, Alice Carpenter, for 
an outstanding job . I, as the newly elected Chairman, already 
feel the pressure of the challenges as I anticipate trying to fill 
her boots. 

I look back over the accomplishments, and the efforts 
not accomplished, over the past two years and I am over­
whelmed. That is the exact reason I wish to ask each and every 
school to join the REC at this time and for each and every 
member school to participate in the functions of this branch 
of the AWi for the coming year. These are your organiza­
tions-the REC and AWi. AWi needs your participation 
for added strength and the REC needs your ideas and efforts 
in strengthening the functions of the AWi. 

"Scholastically speaking," the most important advice 
I can give any graduate from any school, is to become ac­
quainted with your competitor down the street-he can help 
you. There are many things you have not yet encountered­
he can help you. There are new technologies surfacing every 
day-he can help you. 

The AWi has just observed its first 25 years of posi­
tive, successful operation. Could this have happened without 
the cooperation of one individual with the competitor down 
the street or across the country? 

"Scholastically speaking," the most important advice 
I can give any educator from any school, is to read the advice 
I gave the students above. Would this not apply to you? 
We need you, not only for my first year as Chairman of 
the REC, but let's shoot for another 25 years of AWi's suc­
cessful operation. 



BENCH 
()()f/R~E~ 

PROGRAMS INSTRUCTORS 
A 
B 

c 
D 
E 
F 

G 

H 
I 
L 
M 

N 
R 

Meter Microamps and Modules .Gerald G. Jaeger, CMW, CEWS 
AWi Certified Citizen 

Quartz Watch Technician 
Pulsar Quartz Analog YS90 

and Yll2 .......•. 
Seiko Quartz Combos .... 
Quartz Watch Test Equipment 
Common Sense Quartz 

Watch Repair .....•. 
ESA Digital/Analog 900.911 

and ETA Analog 961.101 
ESA Analog Quartz Repair .. 
Using the Watchmakers Lathe .. 
Introduction to Striking Clocks. 
Striking Clocks-Advanced 

.Buddy Carpenter, CEWS 

.James H. Broughton, CEWS 

.Leslie L. Smith, CMW, CEWS 

.Calvin E. Sustachek, CMW 

.Robert F. Bishop 

.William Biederman, CMW 

.James Adams, CMW 

.Archie B. Perkins, CMW 

.Joseph G. Baier, Ph.D., CMC, CMW 

Seminar ............. Joseph G. Baier, Ph.D., CMC, CMW 
Introduction to Clock Repair •.. David G. Arnold, CMC 
Introduction to Jewelry Skills ... Marshall F. Richmond, CMW 

Max Hoover, CMC 
Charles Callahan 

AUGUST 1985 
10-11 F St. Louis, MO BISHOP 
11 H Milwaukee, WI ADA:MS 
11-13 R Des Moines, IA HOOVER 
18 G Columbia, SC l;llED!=RMAN 
21-23 R Denver, CO R ICHM0NO 
26-28 R Salt Lake City, UT "RICHMOND 

SEPTEMBER 

4-6 R Phoenix, AZ RICHMOND 
7 A State College, PA JAEGER 
13 E Salt Lake City, UT SUSTACHEK 
13 B Manden, ND CARPENTER 
14-15 L Dallas, TX BAIER 
15-17 R Milwaukee, WI CALLAHAN 
17 E Sacramento, CA SUSTACHEK 
19 E Fresno, CA SUSTACHEK 
19-21 R Cleveland, OH CALLAHAN 
20-23 I San Francisco, CA PERKINS 
22 c Richmond, VA BROUGHTON 
22 D Denver, CO SMITH 
24 E Los Angeles, CA SUSTACHEK 
26 E San Diego, CA SUSTACHEK 
30-0ct2 R West Virginia CALLAHAN 

OCTOBER 

6 B St. Paul, MN CARPENTER 
12-13 F Hartford, CT BISHOP 
13-15 R Bismark, ND HOOVER 
17-19 R Pierre, SD HOOVER 
20 H Shreveport, LA ADAMS 

---------------------------I AM INTERESTED IN YOUR BENCH COURSE TO BE PRESENTED 

ON-------------------------~ 
AT _ _________________________ _ 

PLEASE SEND MORE INFORMATION. 

NAME ------------------------
ADDRESS ________________ ______ _ 

CITV _____________ STATE _ ____ ZIP 

---------------------------J 

READY NOW! 

1. BENCH PRACTICES for Watch/Clock · 
makers-Henry B. Fried. Hairspring 
practices, Replacing Regulator Pins, 
Jewelling & Dial Repairs ........ . . . $9.00 

2. CAVALCADE OF TIME-Henry B. 
Fried . .Highlights of the Zale Private 
Collection of Timepieces ........ . . $10.00 

3. THE BEST OF J.E. COLEMAN -
CLOCKMAKER-Orville R. Hagans. 
An aid to solving everyday problems 
in clock repairing . . . . . . . . . . . . • • $30.00 

4. ESSENCE OF CLOCK REPAIR-Sean 
C. (Pat) Monk. A practicing clockmaker 
reveals repairing secrets .......... . $19.95 

5. QUESTIONS & ANSWERS FOR THE 
CLOCKMAKING PROFESSION-AWi . 
Experts answer everyday questions 
about clockmaking ........... •. $14.95 

6. QUESTIONS & ANSWERS FOR THE 
WATCHMAKING PROFESSION­
AWi. Helpful information on repairing 
watches ................... .•. $5.95 

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

8. STRIKING CLOCKS-Joseph G. Baier. 
A hands-on survey for the clock-
maker ................... ... $7.95 

9. WATCH & CLOCKMAKERS BUYER'S 
GUIDE-AWi. Watch & clock supply 
data is at your fingertips . . . . . . . . . . . $7 .95 

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

11. THE WATCH ESCAPEMENT-Henry 
B. Fried. How to analyze, adjust, repair 
the lever and cylinder, and more ...... $8.00 

12. THE WATCH REPAIRER'S MANUAL­
Henry B. Fried. A basic guide to 
watch repairing ...........•... $17.95 

ORDER YOUR COPIES TODAY 
Make check or money order 

payable to A WI PRESS 
U.S. FUNDS ONLY, PLEASE 

MAIL TO: AWi, P.O. Box ll011, 
Cincinnati, Ohio 45211 •.....• .........•••............. 

Please Send the Following Books -

Numbers -------------

Name 
~--------------

Address --------------
City 

~-------------~ 

State------ Zip Code ___ _ 

All Books Shipped Postpaid 
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News in the Trade 

ETA Industries 

Relocates 

ETA Industries, Inc., the U.S. 
marketing and service arm for 
Switzerland's largest manufactur­
er of watch movements, has re­
located to a new headquarters 
facility in mid-Manhattan. The 
new address is: ET A Industries, 
Inc., 8 West 40th Street, New 
York, NY 10018. The new tele­
phone number is (212) 302-2222. 

"Continuing expansion of 
our watch movement business 
since ETA opened its first market­
ing office here two-and-a-half 
years ago, plus the reawakened 
consumer interest in Swiss watch­
es, necessitated our move to larger 
quarters," said Kurt Schaller, 
President of ETA Industries. 

'The new facilities will 
house ET A's departments for 
movement marketing, after-sales 
service, Swisstec training and pro­
motion programs, and quartz crys­
tal sales to the industry," he 
added. 

HANSEN SPEAKS FOR 
THE JEWELRY INDUSTRY 
Getting the word out about 
jewelry is one area the Jewelry 
Industry Council excels in. Presi­
dent Gerry Hansen is available as 
guest speaker not only for industry 
groups, but other diverse groups 
as well. 

Recently, Hansen was a 
special guest speaker at the New 

York State Jeweler's 76th Annual 
Convention held at Fallsview, NY, 
speaking on "Watches: Publicity 
and Fashion Opportunities." 

Pointing out that watches 
make news, Hansen observed 
"they create a promotional base 
like no other merchandise sold in 
retail jewelry stores today." He 
also outlined different promotion­
al and publicity ideas retail jewel­
ers can use to promote watch 
sales. 

ORGANIZATIONAL CHANGES 
ANNOUNCED BY GIA 
GIA President Glenn Nord recent­
ly announced a number of or­
ganizational changes at the I nsti­
tute. Among them is the merg­
ing of the Marketing Depart­
ment with New Project Develop­
ment, under the management of 
Bill Boyajian. Boyajian is a ten­
year veteran of GI A, having 
served much of that time as a 
distinguished educator and speak­
er. His responsibilities now in­
clude the development of market­
ing strategies, coordination of the 
efforts among GIA departments, 
and the creation and implementa­
tion of new and special projects. 

H. David Morrow, Director 
of GIA 's Marketing Department 
since its reorganization two years 
ago, has been named Director of 
Management Training Programs. 
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In this new position Morrow, 
who holds an M.B.A., will devote 
his efforts to the Reta ii Jewelry 
Management Program, including 
the development of a management 
course for Home Study. He will 
also be responsible for developing 
additional business-related courses 
for the Institute, which will es­
sentially lay the foundation for a 
"GIA School of Business" for the 
jewelry industry. 

0 n the occasion of the re­
organization, Glenn Nord com­
mented, "These changes have been 
made to increase the effective­
ness of our corporate structure 
and to enable GIA to pursue its 
future goals." 

14th ANNUAL EUROPEAN 
WATCH, CLOCK & JEWELRY 
FAIR-BASEL, SWITZERLAND 
The 14th Annual European Watch 
Clock & Jewelry Fair will be held 
April 17-24, 1986 in Basel, 
Switzerland. The original dates 
were April 3-10, 1986; but due 
to conflicting dates with other 
major exhibits and fairs also 
held in Basel, the original dates 
were changed. For further in· 
formation, please contact: Swiss 
Industries Fair, 608 Fifth Avenue, 
Suite 802, New York, NY 10020; 
Telephone (212) 315-0246. 

MIKE TURANO JOINS LORUS 
AS VICE PRESIDENT, 
FINANCE/ADMINISTRATION 
Mike Turano has joined Lorus 
Products, the all-quartz watch and 
clock manufacturer, in the posi­
tion of vice president, finance/ 
administration. Turano will be 
responsible for all finances and 
budgets for Lorus. He will also be 
the coordinator of the Data Pro­
cessing Group and the Foreign 
Trade Zone, as well as liaison with 
Coserv, the after-sales service 
division of the Hattori Corpora­
tion of America. 

Mike Turano, Vice President 
Finance/ Administration 

Lorus Pro ducts 



SWISS FL YING TEAM WINS 
"BREITLING CHALLENGE" 
Willi Schwarz of Schweiz, Switzer­
land and his co-pilot Rolf Ry­
mann were awarded the "Breitling 
Cup" and a cash prize of $10,000 
as the overall winning team in the 
"Breitling Challenge" held in Paris, 
France recently. He successfully 
piloted his single-engined aircraft 
named "Albatros" through six 
legs of the world's first Trans­
atlantic Air Rally. 

Of the 68 original partici­
pants, 64 completed the rally. 

CAS-KER TO DISTRIBUTE 
PANASONIC BATTERIES 
The Cas-Ker Company is proud 
to announce that it has been 
appointed a U.S. distributor for 
Pansonic Watch Batteries. Dan 
Cassedy, company spokesman, 
said that Cas-Ker added the line 
because Panasonic is recognized as 
a leading brand name. He added 
that it is Cas-Ker's policy to offer 
the retail jeweler all major brands 
of batteries. According to 
Cassedy, "We offer a complete 
selection of batteries at some of 
the most competitive prices in 
the industry." 

LESLIE MIRIN DOMINO 
NAMED CITIZEN DIRECTOR 
OF MARKETING 
Leslie Mirin Domino has been 
named Director of Marketing for 
Citizen Watch Company of Amer­
ica, it has been announced by 
Masao ltoh, president and chair­
man of the company. 

In this new position, Ms. 
Domino will be responsible for 
all consumer and trade adver­
tising, corporate communications 
and related activities. She will 
report to Laurence R. G runstein, 
recently appointed executive vice 
president. 

Ms. Domino has had exten­
sive marketing experience in the 

jewelry industry, most recently 
as Regional Manager of the Jewel­
ry Division at lntergold, where 
she spent eight years. Prior to 
that, Ms. Domino spent eight 
years with the Diamond I nforma­
tion Center at N.W. Ayer, ad­
vertising agency for De Beers. 

"The appointment of Ms. 
Domino to this key position is 
part of Citizen's effort to build a 
strong management team of pro­
fessionals with in-depth jewelry 

TIMEX CORPORATION 
WINS EFFIE AWARD 
Timex Corporation's widely 
acclaimed "Great Watch" adver­
tising campaign has been awarded 
a silver EFFIE by the American 
Marketing Association. 

Launched in April 1983, 
The "Great Watch" campaign was 
developed by Grey Advertising to 
place a greater emphasis on the 

industry experience," said Mr. 
ltoh, "and it further underscores 
our commitment to support the 
traditional channels of distribu­
tion with broadly based, quality 
advertising and marketing pro­
grams." 

Ms. D amino is a member 
of the Women's Jewelry Associa­
tion and Fashion Group, and is 
a former director of the Jewelers 
Vigilance Committee. 

watch itself. The dramatic ad­
vertisements feature "larger-than­
life" watches in real situations. 

By using highly advanced 
computerized production tech­
niques, an actual working watch is 
portrayed as a bridge, an elevator 
door, and a dock in a boatyard­
only a few of the many exciting 
treatments. A modular concept 
was executed enabling individual 

Leslie Mirin Domino 

vignettes to be used alone as 
ten-second commercials or com­
bined for thirty-second ads to 
communicate various themes, 
such as sports or fashion. 

The EFFIE Awards are 
presented each year to out­
standing advertising campaigns. 
Entries are judged on effective­
ness, creativity and results. 

Dave Rahilly, vice president of marketing and sales, Timex Corporation, (left), and Jim Morrissey, vice president, 
creative director, Grey Advertising, (center), accept a Silver EFFIE from Martin Beilinson, president, American 
Marketing Association, New York. 
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New Products and Literature 

Free Window/Counter 

Display From 

Batt-tronic and 

Maxell 

BATTERY 
CENTER 

Self-contained window or counter display from Batt-tronic 
offered free with purchase of 1 00 Max el I watch/calcu later 
batteries. 

BATT-TRON IC is offering a 
beautiful double paneled counter 
display free with the purchase of 
each 100 Maxell watch/calculator 
batteries. This unique merchan­
diser is an attractive, self-contained 
window or counter display de­
signed to support the sale of 
replacement batteries and the 
Lady Liberty Silver Pendant to 
the consumer. The Lady Liberty 
Pendant is available through 
Batt-Tronic's silver oxide re-

tional pre-printed sales promo­
tion material throughout 1985, 
for use with the display. 

The merchandiser may 
also be used as an attractive 
frame for photos. Each panel 
will accomodate a 3Y," x 5" 
photo. The entire unit measures 
9%" x 6W'. This offer expires 
September 30, 1985. For details 
contact Batt-Tronic Corp., Bat­
tery Park, P.O. Box 10, Orange­
burg, NY 10962; Nationwide 
1(800) 431-2828. 

HEUER'S NEW BLACK AND 
GOLD VERSIONS OF 
3000 SERIES SPORTWATCHES 
Heuer, a pioneer in the use of 
black and gold styling, has now 
added a popular styling to its 
3000 Seriess quartz sportwatches. 

The new Black and Gold 
3000's will be available in four 
models: Men's, Men's% size, 
Ladies, and the distinctive Chrono­
Quartz analog chronograph. 

These watches have been 
specifically designed to meet 
the needs of today's active 
sportsperson. They're water­
resistant to 660 feet (200 meters), 
with double-protection screw-in 
crowns and scratchproof sapphire 
crystals. 

For more information on 
the 3000 Series, contact: Heuer 
Time & Electronics Corp., 960 
South Springfield Avenue, Spring­
field, New Jersey 07081. 

ZENITH AWARDED PATENT 
ON AUTOMATIC ULTRA­
SONIC CLEANING SYSTEM 
The U.S. Patent Office has 
awarded a patent to Zenith 
Manufacturing and Chemical 
Corporation for its design on the 
first ultrasonic power cleaning 
system to clean, rinse and dry 
items, automatically, in a single, 
enclosed cleaning tank. The new 
system is a breakthrough in the 
ultrasonic cleaning industry, 
which until now has had to rely 
on separate tanks and manual 
labor or cranes to move cleaning 
baskets between tanks. 

In the patented design, 
already available and in use, the 
cleaning and rinsing solutions 
are stored in separate containers 
and pumped in and out of the 
cleaning tank according to a timed 
cycle of operation. Drying also 
takes place within the same tank. 

claim program. Batt-Tronic plans 
to provide retailers with addi- New Black and Gold 3000 Series Quartz Sportwatches from Heuer. 
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Patent Number is 4.409,999. 
"The demand for ultra­

sonic equipment has increased 
substantially over the last five 
years," Zenith president and sys­
tem inventor Edward Pedzy 
pointed out. "We expect our 
new automatic units to open up 
many more new and exciting 
applications." 

For more information, 
contact: Ed Pedzy, Zenith Manu­
facturing and Chemical Corp., 
90 Herbert Ave., Closter, NJ 
07624; (201) 767-1332. 

KASSOV'S INEXPENSIVE 
SYSTEM FOR COLORED 
STONE COMMUNICATION 
GemD ialogueTM, a highly graph­
ic, proven color chart system, 
allows retail jewelers and gem 
dealers to discuss and order 
colored stones properly. An 
easy-to-use, series of charts and 
masks, endorsed by the American 
Gem Trade Association, can pin­
point the exact color of stones 
being discussed. 

Developed by a profession­
al gemologist, the system consists 
of two manuals-one is a color 
chart manual which allows com­
parison of gem colors to 6300 
possible combinations for trans­
parent, translucent and opaque 
gemstones. The other manual is a 
quick-learning instruction book­
let. 

A complete list of nation­
wide gem dealers using the sys­
tem is available. Gem Dialogue 
is for jewelers, gem dealers, ap­
praisers, gemologists, and takes 
the color guesswork out of the 
colored stone business. 

The introductory offer 
is $300. Contact KASSOY, 
32 W. 47th Street, New York, 
NY 10036, or call toll-free: 
1(800) 1-KASSOY. 

GemDialogue from Kassay. 

OMEGA IS OFFICIAL 
WATCH OF TEXAS 
SESQUICENTENNIAL 
Specially created for the 1986 
Texas Sesquicentennial Cele­
bration, 0 mega's "Proud to be 
Texan" watch is expected to be­
come a popular collector's item 
to those across the country who 
identify with the Lone Star 
State. The watch will be marketed 
as a fundraising vehicle by the 
1,500 sanctioned Texas Ses­
quicentennial committees with a 
percentage of funds to be used by 
the committees for community 
interests. The watch will also be 
sold through Omega dealers. 
Both men's and ladies' models 
feature precise Swiss quartz 
accuracy, calendar, gold-tone 
case with gold-tone bracelet or 
leather strap. Prices are: $525 for 
the men's bracelet style; $515 for 
the ladies' bracelet style; and 
$395 for the leather strap model. 

Omega's "Proud to be Texan" 
watch for the 1986 Texas Sesqui­
centennial Celebration. 

IMPROVED DIXCEL®"BB" BRUSHES 

Brushes for cleaning, polishing, and finishing small jewelry pieces 
have been announced by G FC, Carlstadt, New Jersey. These special 
purpose brushes, designed for use on a threaded mandrel, as shown 
above, now have 30% more bristle than previously available brush­
es. This additional fill material gives the brushes a more secure 
"feel" for the polisher, and the brush lasts longer. In addition, they 
have thinner, tightly constructed metal hubs which give the brush 
a trim profile and eliminate washer spin problems_ 

Literature on Dixcell "BB" brushes and the extensive GFC 
line of jewelry tools, equipment, and supplies is available from local 
jewelers' supply houses carrying Grobet-Swiss® files, Herkules® 
saws, and Pro-Craft® equ ipment, or by writing GFC, P.O . Box 243, 
Carlstadt, NJ 07072. 

CAS-KER U.S. DISTRIBUTOR 
OF WITSCHI 0 TEST 4100 
WATCH TIMING MACHINE 
The Cas-Ker Company recently 
announced that they have been 
appointed U.S. distributor of the 
Witschi Q Test 4100 watch tim­
ing machine. The Q Test is ca­
pable of measuring accuracy for 
both quartz analog and LC D's, 
plus tuning fork and mechanical 
watches. It performs all of the 
functions necessary in the repair 
of watches, including variable 
voltage supply, and the ability 
to test batteries under load. It 
also has sensors capable of detect­
ing acoustical, capacitive, and 
magnetic signals. The Q Test 
is manufactured by Witschi 
in Switzerland. 

For a limited time Cas-
Ker is offering the Q Test 4100 on 
a free 10-day trial basis. The price 
is $1,595. Contact The Cas-Ker 
Co., 128 E. Sixth St., P.O. Box 
2347, Cincinnati, Ohio 45201. 

The Q Test 4100 watch timing 
machine, capable of measuring 
accuracy for quartz analog and 
LCD's, tuning fork and me­
chanical watches. 
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Horological Times, P.O. Box 11011, Cincinnati, OH 45211. (513) 661-3838. 

For Sale 

CUTTERS for clock wheels and pm10ns. 
Module 0.2 to 1.0. Constant profile producing 
traditional square bottomed teeth, 104 sizes. 
Escape cutters: recoil (set of seven sizes). 
Dead beat (set of four sizes). Ratchets 60° 
and 70°. All cutters made in 8% cobalt M42 
High Speed Steel, and heat treated under 
vacuum. Also cutter grinding wheels, Grit and 
CBN. Send for information sheet, prices and 
order forms to: P.P. Thornton (Successors) 
Ltd., Horological Cutters Makers, The Old 
Bakehouse, Upper Tysoe, Warwickshire, CV35 
OTR, England. 

Clockmakers' Derbyshire Elect Lathe with 
18" bed and all attachments. Watchmakers 
workbench and tools. (918) 665-8625. 

WATCHMAKING BY GEO. DANIELS 
Revised reprint available soon at new special 
price, $47.50. Accepting orders now. Send for 
book list. SCANLON HOROLOGICAL 
BOOKS, P.O. Box 379, Modesto, CA 95353. 
(209) 524-9789. 

For Sale - 911.980 750 Hamilton's, SAD AB 
AR AX Bulova's, 4LL Longincs and lots more. 
Also parts for all 0 size, 6 size, 12-16-18 size. 
Try us you will like us. Write needs lo Donald 
Kroker, 4325 N. 5th St., 1-'rcsno, CA 93726. 

U.S. HEADQUARTERS FOR ALL SCHATZ 
PARTS. PARTS FOR THE NEW 400-DA Y 
ELECTRONICS. ALSO FOR KUNDO ELl-:C­
TRONIC. GREENHILL CLOCK SERVICE, 
P.O. BOX 172, SANTEE, CA 92071. 
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CLOCK TIMER. Regulate your clocks electron­
ically with the new C.T.I. Clock Timer. Can be 
used on almost any clock with mechanical 
escapement. Pendulum clocks large and small, 
lever or cylinder escapements, anniversary 
clocks, etc. For information write: Can Tho 
Instruments, P.O. Box 80113, San Diego, CA 
92138. 

NEW CLOCK MOVEMENTS- Movements for 
Grandfather, Wall and Mantel Clocks. Large 
or small quantities. Low prices. H.L. Hubbell 
Co., P.O. Box 789, Traverse City, MI 49685-
789. Phone (616) 946-4950. Attn: Clock Dept. 

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

KUNDO AND SCHATZ PARTS -Mechanical, 
electronic, and quartz. Try Us! Baltimore 
Clock Parts, 2004 Hillside Drive, Baltimore, 
MD 21207. 

BE ALL THE CLOCKMAKER YOU CAN BE 
WITH CHRONOS, KEYSTONE, AND J.M. 
WILD tools. Wheel cutting engines, pinion 
mills, depthing tools, spring winders, wheel 
blanks, pinion steel, division plates, construc­
tion books, lubricants, cutters, lathe attach­
ments, etc. Send $3.00 for literature to: Ken 
Law, CMC, CMBHI, Highway Contract 30, 
Box 825, Prescott, Arizona 86301. 

URGOS spring barrels, l'irst wheels, and move­
ments. SASE in stock list. Reuge music box 
parts and mechanisms. M.I., Box 36011, 
Kansas City, MO 64111. 

· Tradesman 

NEW SWISS QUARTZ MOVEMENTS 
CUSTOM FITTED to diamond, gold, antique 
and sentimental watches. Rolex, Omega, 
Longines, Le Coultre, Girad Perregaux, Bulova, 
Accutron, Hamilton, Movado. Service and 
quartz conversions. Alfonso Samora, 395 
Bernhardt Drive, Buffalo, NY 14226. (716) 
839-5091, 

DEAR FRIENDS AND NEW CUSTOMERS. 
WE'VE MOVED! SAME GREAT & FAST 
SERVICE. Analog-Mechanical Repair. Free 
Information Pack. I'ree Return Mail Of All 
Work. AAA WATCH REPAIR HOSPITAL, 
5250 WONDER DR., APT. 117; FT. WORTH, 
TX 76133. 

CLOCKS: gearcutting, retoothing, repivoting, 
rebushing, jeweling. REPAIRING: Chrono­
graphs/timers, fusees, aircraft clocks, antique 
clocks/pocket watches. Send sample for esti­
mate, SASE. NIEGELS HOROLOGY, Roy 
Niegel, CMC, CMW; 101 E. St. Joe Drive, 
Spirit Lake, ID 83869. (208) 623-4330. 

QUALITY QUARTZ WATCH REPAIR for the 
trade. One week service, competitive prices, 
electronically tested. Also mechanical. Write 
l'or price list. Vine Technical Services, P.O. 
Box 367, Dept. H-8, Buffalo, NY 14223. 

ELECTRONIC EQUIPMENT SERVICE 
WE ARE FACTORY AUTHORIZED SERVICE FOR: 

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

WE SERVICE ALL MAKES OF ULTRASONIGS ANO 
OTHER WATCH RATE RECORDERS AND EQUIPMENT 

JACK PHILLIPS 
ELECTRONIC INSTRUMENT SERVICE 

# 2 LOWER ALCATRAZ PLACE, MILL VALLEY , CA 94941 
FOR INFORMATION CALL (415) JSS.9209 



CLOCK WHEEL AND PINION CUTTING. 
Fast Service. Write for free brochure and price 
list. Fendleys, 2535 Himes St., Irving, TX 
75060. 

CLOCK and MUSIC BOX parts, mainsprings, 
material and tools. Custom made to order or 
repair of gears, pinions and parts. Catalog 
$2.00. Tani Engineering, Box 338, Atwater, 
Ohio 44201. (216) 94 7-2268. 

Pearl and Bead Restringing. All types. Fast 
service. Jean A. Gruenig, P.O. Box 650075, 
Vero Beach, FL 32965. Phone (305) 778-0269. 

CLOCK WHEEL AND PINION CUTTING, 
repivoting, retoothing, escapement work. J.C. 
Van Dyke, CMW, CMC, CMBHI, 1039 Rt. 
163, Oakdale, CT 06370. 

Trade Watch Repair. 35 years experience. Fast 
service. Modem equipment. Mechanical and 
electronic. Write or call for price list. "BUD'S" 
WATCH REPAIR SERVICE, 3748 N. New 
England Ave., Chicago, IL 60634; (312) MU5-
9590. 

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 
Co., 4th & Pike Bldg., Suite 625, Seattle, WA 
98101. 

Wheels, pm1ons, barrels or whatever, repaired 
or made new. Repivot arbors. No watch parts. 
Ken Leesberg, Ken-Way Inc., 19 W 672 Army 
Trail, P.O. Box 219, Addison, Illinois 60101. 

MILLER'S WHEEL AND PINION CUTTING 
Custom made parts, clock and watch bench­
work, fusees, verge escapements. Davis G. 
Miller, 23% E. State St., Alliance, OH 44601. 
(216) 821-6606. 

BALANCE STAFFS CUSTOM MADE AND 
FITTED. Call or write Lucian L. Lynch & Co., 
1148 Brookside Dr., Hannahan, SC 29406. 
Phone (803) 747-2586. 

Pocket Watch Case Repair. Hunting case, 
bezels, hinges, dents removed, etc. Tick Tock 
Specialties, 308 N. McLeansboro St., Benton, 
IL 62812. (618) 439-6995. 

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

Wanted To Buy 

Wanted: Watchmaker's Lathe and/or accessories. 
Pivot Polisher, Slide Rest, Wheel Cutter, Index 
Plates, Idler Pulleys, etc. Older tools in good 
condition preferred. Richard Koskovich, Box 
4-1532, Anc. Ak. 99509. 

IMMEDIATE CASH PAID for Gold, Silver, 
Platinum, any form! Jewelry scrap, filings, 
gold filled, sterling! Immediate top dollar 
cash offer return mail! Satisfaction guaranteed. 
Ship insured/registered mail to: American 
Metals Co., 253 King St., Charleston, SC 
29401. (803) 722-2073. 

SCRAP WANTED TO BUY - Gold filled watch­
bands, $27.00/lb.; Plated watchbands, $12.00/ 
lb.; Silver Watch batteries, $12.00/lb.; (Mixed 
acceptable, we sort free of charge and we pay 
for mercury). Gold Filled Watchcases, Optical, 
etc., $5.50/ounce. Gold, 95% of the market 
price for lOK, 14K, etc. We buy all types 
of jewelers scrap in any condition, including 
Bench Sweeps, Filings, Filters and Buffing 
Waste. Postage and UPS reimbursed. Please 
call or write for more information: Specialty 
Metals Refining Company, 10 Bay Street, 
Department 1076, Westport, Connecticut 
06880. (203) 426-8079. 

Wanted: Light and motion watch display unit. 
W.R.C., #1, Narvon, PA 17555. 

Schools 

Correspondence courses in Quartz-Accutron­
Watchmaking-Jewelry-Lost Wax Casting and 
Rubber Mold Making. Free folders. Watch­
making Institute of Canada. 1012 Mt. Royal 
St. East, Montreal, H2J 1X6. (514) 523-7623. 

Miscellaneous 

DONATION NEEDED: We are a non-profit 
organization dedicated to teaching the trade 
of watchmaking to the handicapped. We arc 
in desperate need of workable and repairable 
movements, pocketwatches, Gents, Ladies, 
Accutron Quartz and chronographs. All dona­
tions are tax deductible. Call or write: Ohio 
Valley Goodwill Industries, 10600 Spring­
field Pike, Cincinnati, Ohio 45215. Phone 
(513) 771-4800, ext. 224. 

BUY e SELL e HIRE e RELOCATE e LEARN e FIND 

A Classified Ad in HOROLOGICAL Tf!,/ES is an Inexpensive Way to Get What You Need! 
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Dates To Remember 
AUGUST 1985 

10-11-Common Sense Quartz Watch Repair 
Bench Seminar; St. Louis, MO; Bishop, 
instructor. 

11-ESA Analog Quartz Repair Bench Seminar; 
Milwaukee, WI; Adams, instructor. 

11-12-Jewelers of America Chicago Jewelry 
Trade Show and Conference; Expo­
center; Chicago, IL (212) 489-0023. 

11-13-lntroduction to Jewelry Skills Bench 
Seminar; Iowa; Hoover, instructor. 

16-18-Nebraska and South Dakota Jewelers 
Association Annual Convention; Holi­
day Inn, Grand Island, Nebraska (308) 
234-3773. 

18-ESA Digital/Analog 900.911 and ETA 
Analog 961.101 Bench Seminar; 
Columbia, SC; Biederman, instructor. 

21-23-lntroduction to Jewelry Skills Bench 
Seminar; Denver, CO; Richmond, in­
structor. 

24-25-Minnesota Jewelers Association Fall 
Convention & Trade Show; Radisson 
South Hotel, Bloomington, MN; (612) 
483-3613. 

26-28-lntroduction to Jewelry Skills Bench 
Seminar; Salt Lake City, UT, Richmond, 
instructor. 

SEPTEMBER 1985 

1-2-Mid-America Jewelry Show, Cincinnati 
Convention Center, Cincinnati, Ohio. 
(614) 221-7833. 

2-5-Fourth Hong Kong Watch and Clock Fair; 
Miramar Hotel, Kowloon, Hong Kong. 
Phone (5)263783. 

4-6-lntroduction to Jewelry Skills Bench 
Seminar; Phoenix, AZ; Richmond, in­
structor. 

7-Meter Microamps 
Seminar; State 
instructor. 

and Modules 
College, PA; 

Bench 
Jaeger, 

13-AWI Certified Citizen Quartz Watch Tech­
nician Bench Seminar; Manden, ND; 
Carpenter, instructor. 

13-Quartz Watch Test Equipment Bench 
Seminar; Salt Lake City, UT; Sustachek, 
instructor. 

14-15-lntroduction to Striking Clocks Bench 
Seminar; Dallas, TX, Baier, instructor. 

15-17-lntroduction to Jewelry Skills Bench 
Seminar; Milwaukee, WI, Callahan, in­
structor. 
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17-Quartz Watch Test Equipment Bench 
Seminar; Sacramento, CA; Sustachek, 
i nstructor. 

19-Quartz Watch Test Equipment Bench 
Seminar; Fresno, CA; Sustachek, in­
structor. 

19-21-lntroduction to Jewelry Skills Bench 
Seminar; Cleveland, OH, Callahan, in­
structor. 

21-22-Watchmakers Association of Indiana 
Convention; Holiday Inn Southeast, 
Indianapolis, IN; (317) 398-7811. 

21-23-Using the Watchmakers Lathe Bench 
Seminar; San Francisco, CA, Perkins, 
instructor. 

22-Pulsar Quartz Analog Y590 and Y112 
Bench Seminar; Richmond, VA, 
Broughton, instructor. 

22-Sei ko Quartz Combos Bench Seminar; 
Denver, CO, Smith, instructor. 

24-Quartz Watch Test Equipment Bench 
Seminar; Los Angeles, CA; Sustachek, 
instructor. 

26-Quartz Watch Test Equipment Bench 
Seminar; San Diego, CA; Sustachek, 
instructor. 

30-2-lntroduction to Jewelry Skills Bench 
Seminar; West Virginia, Callahan, in­
structor. 

OCTOBER 1985 

4-6-New York State Watchmakers Convention, 
Holiday Inn Cortland, 2 River St., 
Cortland, NY 13045. 

6-AWI Certified Citizen Quartz Watch Tech­
nician Bench Seminar; St. Paul, MN; 
Carpenter, instructor. 

12-13-Ninth Annual Convention of the Illinois 
Watchmaker's Association; Holiday Inn 
Conference Resort; Decatur, IL; (217) 
422-8800. 

12-13-Common Sense Quartz Watch Repair 
Bench Seminar; Hartford, CT; Bishop, 
instructor. 

13-15-1 ntroduction to Jewelry Skills Bench 
Seminar; Bismark, ND; Hoover, in­
structor. 

17-19-lntroduction to Jewelry Skills Bench 
Seminar; Pierre, SD; Hoover, instructor. 

20-ESA Analog Quartz Repair Bench Seminar; 
Shreveport, LA; Adams, instructor. 
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Seiko believes the World's 
most advanced ti1mepieces deserve 

the Ylorld's most advanced 
after-sale support system. 

At Seiko today, it normally takes about 6 to 9 working days for in-warranty 
job completion! What's more, the simplicity of control saves time and headaches, 
and fosters the kind of special relationship between Seiko dealers and their 
customers that you want and deserve. 

How is this industry breakthrough 
accomplished? With the help of our Seiko 
service professionals, thoroughly trained 
experts, every one. With a service-and 
materials system destined to be the most 
efficient in the industry-the most 
sophisticated and advanced computer­
backed system imaginable. 

From the moment a watch arrives at a 
Seiko Service Center, all pertinent facts about it 

go into our computer system. We can monitor it 
through the repair cycle. Pinpoint its status at 

any time. Maintain an incomparably detailed record of 
every watch we handle, retrievable from the system for 

years to come. 
We've streamlined our 

supplemental services as 
well. Our unique microfiche system puts 
all the technical "information you'll 
ever need to know about any Seiko 
watch at your fingertips easily and 
inexpensively. And we offer full-scale 
instruction bench course programs. Now 
Seiko service is upgraded to parallel 
the fine reputation of Seiko and its 
dealers everywhere. 

In servicing our superb timepieces 
Seiko has gone all out to achieve 
the same single-minded standard 
of leadership that prevails in 
producing them. Our way of best serving you, our 
valued Seiko Authorized Dealers. 

SEIKO 
Setting the standard for the world, for the future. 




