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6Jitoriaf 
Electronics is to most people a magic, an unknown 
that they know exists. But what it is or how it 
works is an enigma to them. A few, though, are 
knowledgeable about capacitors, resistors, and 
transistors. 

You as a watchmaker, clockmaker, or jew­
eler must be a journeyman in this growing area 
of new watches and new clocks. If you do not know, 
and try to bluff your way, those few customers 
will very quickly recognize your lack of knowledge. 
And word of your deficiency travels fast. 

For the educational program on electronics 
that will put you on par with your vocation, write 
Micro-Electronics Course for Watchmakers, Home 
Study Dept., P. 0. Box 11 0 11, Cincinnati, Ohio, 
45211. 

OuR READERS WRITE 

Avocation Becomes Vocation 

I've been a member of the A WI for a few years now, and I have nothing 
but praise. I'm somewhat of an "outsider," having been in the elec­
tronic service and sales business for almost 17 years. About 9 years ago, 
I became interested in collecting and repairing clocks. I took your 
clock repair course by mail, which took me over 3 years in my spare 
time to complete. I don't think I could have made it without the help 
and encouragement of your very fine instructor, James Tigner. Know­
ing something of teaching (I've taught electronics at community college 
level), I consider Mr. Tigner one of the best instructors I've had the 
pleasure of learning from. 

After completing the course, I took your certification exam, 
and passed. Boy, that was a great day! 

So, A WI and James Tigner have changed my life. I'm now in 
the clock business full time. And, I might add, I'm happier in my work 
now. 

I do enjoy your magazine especially the articles by James 
Tigner. The series he has started on wood works clocks is a dandy. 

me. 
Thanks for all the help and encouragement you have given 

Clifford A. Lint 
Mt. Shasta, California 

Attention Editor 

Let me say that I enjoy your magazine. However, I feel there is much 
need for improvement in regard to the information given to the watch­
maker therein. I find that your magazine is geared more toward the 
clockmaker than to the watchmaker even though your organization 
is supported almost exclusively by watchmakers. 

In your June issue I noticed that there are four men who 
write about clock problems but only two men who write about watch 
problems. There are about 20 written pages on clock repair, and only 
about 3 pages written about watch problems. Seems a little topsided 
to me. I assume that your membership is more interested in the repair 
of modern watches than they are in clock repairing. In conclusion 
may I suggest that you increase your writings on watch repairs. May 
I also suggest more articles in automatics, calendars, mechanisms, and 
diagrams, also more on electronic watches-where to obtain parts for 
LEDs, LCDs, etc. 

Paul Algiers 
Stoneham, Massachusetts 

Our modern watch repair writers have not submitted copy for some 
time. They are heavily taxed traveling around the country presenting 
bench courses on modern watch repair. I have been aware of the situa· 
tion of thin copy on modern repair and have made arrangements to 
have two experienced writers fill this void in Horological Times. The 
September issue will show a better balance between watch and clock 
articles-Ed. 

What am I missing? 

I just have to tell you what a great magazine Horological Times is. I 
look forward to receiving each issue and after thorough study I file 
them for future reference. Any watchmaker who does not receive it 
doesn't know what he's missing. Anyone who receives one with blank 
pages doesn't know what he's missing either. 

That is what happened to me. Pages 13, 16, 17, 20, 37, 40,41 
and 44 were all blank in the June 1978 issue. Would sure appreciate it 
if you could send me the missing pages. 

Everett E. Sexton 
Coeur D'Alene, Idaho 

I appreciate your compliments regarding Horological Times and regret 
the error with your copy. Enclosed please find a copy of June 1978. 
Although rare, printing problems do occur. I apologize to you for the 
inconvenience-Ed. 

About the Co11er 

The cover of the August 
issue of the Horological 
Times pictures a swan 
swimming on a lake some­
where in Europe. 
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~ARSHALL-~WARTCHILD MONEY-MAKERS 
BATTERY BUSINESS IS BOOMING­

BE READY WITH RAY -0-VAC 
AT 500/o SAVING - 69C EACH 

Fresh, regular stock 
NO MINIMUM QUANTITY 

DITRONICT.M. by Ray-0-Vac 
is the first battery designed 
exclusively for solid state 
digital watches. Patented div­
alent silver formula gives 
longer life than any battery of 
comparable size. Ray-0-Vac 
Watch Energy Cells are guar­
anteed against leakage dam­
age. Each energy cell carries this guarantee for you and 
your customer. 

QUANTITY 

ORDER NOW AT 69-CENTS EACH 
NO MINIMUM 

STOCK NO. SIZE COMPARABLES 
EVEREADY MALLORY OTHER 

RW42 303 WS14 Timex A 
357 10L14 Bulova 288 

RW44 301 WS11 TimexD 
386 

RW47 384 WS10 
10L125 

RW48 309 
393 

RW49 389 

RW51 387 W2 Bulova 214 

RW52 313 WH3 

RW54 354 10R11 

RW56 343 WH4 Timex B 
WH12NM Bulova 218 

RW57 325 WH1 

RW58 323 WH6 TimexC 

RW25 355 10L19 
10L129 

69-CENTS EACH- NO MINIMUM- RAY-0-VAC DITRONIC- 69-CENTS EACH 

You may depend on Marshaii-Swartchild for the digital 
watch components you need for L.E.D. repairs ... for 
batteries for the booming battery-operated watch 
business ... for all your other supply needs. And 
always, there's "MORE FOR YOUR DOLLAR AT 
MARSHALL-SWARTCHILD." 

ORDER BY PHONE, TOLL-FREE, WEEKDAYS. 9 - 4. CHICAGO­
TIME: IN ILLINOIS - 800-972-3776. ALL OTHER STATES 
(EXCEPT ALASKA. HAWAII) -800-621-4767. ORDER BY MAIL 
-P.O. BOX 716. CHICAGO. IL 60690. OR VISIT ONE OF OUR 
OFFICES. 

~ARSHALL-~WARTCHILD 
2040 Milwaukee Ave .• Chicago. IL 60647 - 312/278-2300 

1512 Commerce St .• Dallas. TX 75201 - 214-741-1454 

657 Mission St.. San Francisco. CA 94105 -415-421-2,.153 

1425 Fourth Ave .. Seattle. WA 98101 - 206-682-6158 

L.E.D. WATCHES-PROFIT with these 
push-button ruby-red-screen 
time/date-display timepieces/ 

j: 

-. 

•' 

Tremendous buy of "mill-run" , like-new. Marshaii-Swartchlld­
checked watches makes them available to you at less than 
$10, as little as $6.95 each. Use module, parts for repair. or sell 
them complete at much less than original $59.50-$89.50 pric­
Ing. L.E.D. Digital Quartz Watch, U.S. module, elegantly-styled 
stainless steel or yellow case (Swiss), matching ss. or yellow 
band. And at no extra cost, two fresh, new battery cells in 
separate package. 
This is another M-S no-risk offer. Order on ap roval; return to 
us not • sahs e . 

OUANTITY WANTED YOUR COST IN LOTS OF EACH 
1 to 4 Timepieces $9.95 
5to 9 Timepieces 8.45 

10 to 99 Timepieces 7.45 

100 or more Timepieces 6.45 

Save up to 50% on~Watch Cells at MARSHALL­
SWARTCHILD. Buy 100-your selection, in S-pack minimums, 
at 69¢, 99¢, $1.59 each. Mark quantity of 5-packs wanted . 
.. • .. . . . 201 (1.59) •..... •. . .. 325 (99¢) .... .... . 384 (99¢) 
.. . ...... 301 (69¢) ........... 343 (69¢) .. .. ..... 386 (69¢) 
..... .... 303 (69¢) .... ... . . .. 354 (99¢) . .. ...... 387 (99¢) 
....... .. 309 (99¢) . .... ...... 355 (99¢) ......... 388 (99¢) 
.... ..• .. 310 (99¢} .. ...... ... 357 (69¢} ... ...... 392 (69¢) 
... ... •. . 323 (69¢) .... ..... 393 (69¢) 

Convenient EVEREADY Reference Chart: Eveready Catalog 
Number/Stock Numbers It Replaces 

201/HAM 500 
301/WS 11, RW24, RW44, TYPE 0, 226 

or 120 T.C, 8001 
303/WS14, RW22, RW42, TYPE A, 

8002 
308/RW28, RW48, 8003 
313/WH 3, RW 52 
323/WH6, RW58, TYPE C 
325/WH1 , RW57, 6UDC, 8004 
343/WH12NM orWH4, RW56, TYPE B, 

12UECD or 218, 8005 
354/RW54 

355/ 10L 129, RW25 
357/10L 14, RW22, RW42, 228,8006 
314/10L 15orWS10, RW27, T3, WS1, 

RW47 
318/10L, 124, RW24, RW44, TYPE H, 

8007 
387/W2, 214, RW51 
318/10R10, 221 
3111/RW 49, 1 OL 122 
3112/10L 125, RW27, RW47 
3113/10L 123, RW28, RW48, TYPE F 

"MORE FOR YOUR DOLLAR AT MARSHALL-SWARTCHILD" 

Quick credit to accounts well rated by either 
Dun & Bradstreet or Jewelers Board of Trade 

Name - ----------------

Firm-----------------

Address - ---------------

City-State-ZiP------------ --
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by Orville R. Hagans 

E!ESS 255SS5Eiiliii ::::ssss:ssss:c:s::ssssss:sss::c::sssssssssssssssssssssssssss:::sssss 

At the annual Board of Directors meeting, June 23-25, 1978, 
the AWl completed its 18th year as the most progressive, 
well balanced and established national horological association 
America has ever had. 

Today A WI is respected for its accomplishments 
brought about by the members and dedicated administrative 
personnel. Without loyal members and their sincere desire 
for knowledge to keep abreast of times, present and future, 
your AWl would not be in a position to own its own admin­
istration building, a large circulating library, including the 
Coleman Library, a museum for the preservation of horological 
objects of the past and present, traveling bench course person­
nel, many technical and business visual aid programs and own 
a publication devoted solely to technical and business aids 
and information. 

The AWl ELM Charitable Trust, a division of AWl, 
is assisting financially deserving students to further their 
study in horology. 

A very impressive part of the recent meeting, ar­
ranged by our most capable Immediate Past President, Jim 
Broughton, was a President's Reception for Past Presidents. All 
Past Presidents, except our beloved Jim Dodson, deceased, 4th 
President who served the years 1965-66, were present. Those 
present were 

1st-John M. Farrel, 1960-63 
2nd-Donald W. Leverenz, 1963-64 
3rd-Clinton E. Aderman, 1964-65 
5th-Harold J. Herman, 1967-68 
6th-Gerald J. Jaeger, 1968-69 
7th-Harold Calvert, 1969-70 
8th-Henry B. Fried, 1970-71 
9th-Ewell Hartman, 1971-73 
lOth-Marvin E. Whitney, 1973-75 
11th-Robert A. Nelson, 1975-76 
The many committees, our devoted instructors, your 

research personnel, the schools' group, the industry segment 
and the Chapter Afflliates are doing a most commendable 

the house that has it all 

job for you and the profession. We who endeavor to give our 
best feel truly rewarded by the increasing membership; after 
all, who are we without you of the profession and industry. 

On our drafting board there are many programs 
being developed for AWl members. Help us all realize the plans 
you need. New membership is the answer and there is no 
better time than today for each of us to sign up a new member. 

I pledge to give my best to be worthy of your trust. 

~~ 
OMI!o R. H•gm•f~ 
President tl 

ESEMBL-0-GRAF LIBRARY 

28 Volumes, Pittsburgh, 1955. Chronograph re­
pairing is made easy by the fUlly-illustrated, Step­
by-Step disassembly and assembly procedure. Each 
slim volume is used as a tool right at the bench. 
If you have never repaired a chronograph, these 
books will show you how. If you are familiar with 
chronograph repair, the library will enable you to 
save time. 

28 Volumes ........................................ $200.00 

(Hamilton 500 Manuals free while they last with the 
purchase of the Esembl-0-Graph Library) 

Write E.O.G., P.O.Box 11011, Cincinnati, OH 45211 

S. rihlf~~Inc. 
Worldwide Distributors to Horologists 

~\1/4'>/ 
234 C.....-.u PIKe, Gne...,_,, N. C. 27420, U.S. A. 
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f4rm 
THf JfUJfLfR'S & UJATOIMAKfR'S 

CONSTANT COMPANION 

Mo Bere~h ineo 
Jeweler's & Watchmaker's Supplies 
IN STOCK IMPORTED & DOMESTIC WATCH PARTS 
Complete Line of Materials for Longines, Bulova, Seiko, Etc. 

• All Orders Shipped Same Day As Received 
Throughout U.S.A. & Canada 

• Your# 1 Distributor for Timex Watches & Materials 
• A Complete Crysta l Line & Cutting Service 

• We Carry a Fine Selec tion of Clock Movements & Parts 
• Full Jewelers· Findings Needs 

• Tools for watchmakers. Clockmakers. & Jewelers 

A MAJOR SUPPLifR OF BATT£RI£S 
EverReady Other 

Quantity Rayovac Interchange Interchanges Price 

AW22 303 Timex A, WS14, EPX 77 , GS14, SB-A9 .60 

"RW42 357 10L 14, G13, 228, Timex J .60 

•RW44 386 Timex H, 10L124, G-12 .60 

•RW47 392 10L 125, 247, Timex K .60 

"RW48 393 Timex F, 10L 123, SA48 .60 

ALL OTHER CELLS AT COMPARABLE SAVINGS! 
WE ALSO STOCK ALKALINE BATTERIES D, C, AA, AAA, 9 VOLT 

*Ditronlc Long Life (Up To 40% Longer Lasting) 

NO ORDERS TOO LARGE OR SMALL! 
First Time Customers. Please Specify Quantity on Chart Above and Send with this 
Convenient Order Form: 

FIRM: ATT 

ADDRESS: 

CITY: STATE: ZIP: 

• IDeo 
21700 Greenfield • Suite 353 • Oak Park, Mich. 48237 

Phone (313) 968-2930 



THE SHIP'S CHRONOMETER © 1978 

by Marvin E. Whitney 
CMW CMC 

Although the design and construction of the balance con­
tinued to improve, its behavior in the various temperatures 
and the resulting rating errors continued to be most frus­
trating in spite of all that was done. Even the best made and 
most carefully adjusted chronometers, when adjusted to 
produce the same rate at the two extreme temperatures, 
showed a different rate at the mean. The range of temperature 
to which the balance was adjusted varied with the idea of dif­
ferent makers, or the climate in which the chronometer was 
expected to be exposed. Most chronometer makers adjusted 
their chronometers for temperatures from 50° to 85° F, 
which covered the range of temperatures to which the instru­
ments would be subjected aboard ship. 

Some makers adjusted their instruments so that the 
rate would be the same for the two extremes to which the 
chronometer would most likely be exposed and then just 
accepted the inevitable, what was called the "residuary error," 
(later to become known as the middle temperature error). 
Others adjusted their instruments so as to have a close rate 
at the mean and one of the extremes, with the total error 
then being at the other extreme. 

So no matter how the makers attempted to manip­
ulate their balances this so-called residuary error remained, 
the cause being most perplexing and evasive. 

Ferdinand Berthoud, a very eminent Swiss horologist, 
discovered the middle temperature error. On October 13, 1768 
Berthoud determined the rate of his marine timekeeper No.8 
at various temperatures, which is shown in the table below. 

Temperature, Daily rate, Temperature, Daily rate, 
R s/day R s/day 

5 -1.7 20 -1.25 
10 -0.7 25 -2.50 
15 0.0 32 -6.25 

This shows a middle temperature error of approxi­
mately 4 seconds between 5 R and 32 R. The temperature 
coefficient of the system is approximately 0.17 seconds per 
day per degree Reaumur. (The Reaumur temperature scale 
equates 0 at 32° F and 80 at 212° F at sea level.) 

Berthoud was not only a very skillful craftsman but 
he was a very competent writer. He was one of those rare 
individuals who did not believe in keeping his discoveries to 
himself and therefore published the results of his research and 
experiments. He theorized that the expansion and contraction 
of the balance wheel was one of several factors that caused 
the middle temperature error. Although various chronometer 
makers sought to obtain complete temperature compensation 
through the use of various auxiliary devices, Berthoud chose 
not to do any further work on eliminating the middle tem­
perature error and turned his energies to other problems. 
Some historians feel he thought there was no solution to this 
problem. 

In 1833, Edward J. Dent, a very fme English clock­
and chronometer-maker stated that if a chronometer were reg­
ulated to keep time at the two extreme temperatures, it would 
gain from one to several seconds at the middle temperature 
between those two extremes. He devised a new balance de­
signed to counteract this middle temperature error. See 
Figure 1. He and numerous other makers, Molyneux, Eiffer, 
Vissiere, Poole, and Kullberg, devised balances to counteract 
this error. 

So great was the desire to find a solution to the 
middle temperature error that many different forms of sec­
ondary or auxiliary compensation devices were invented. 
Most of these consisted of some very ingenious devices general­
ly made of two different metals which were attached to the 
balance wheel. In all, approximately 25 different designs were 
produced and many patents were applied for. Some of these 
contrivances accomplished their purposes very well, but the 
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fact that they were so complicated or contained certain in· 
herent defects resulted in their often being unreliable. For 
this reason some naval authorities preferred chronometers 
fitted with plain balances. Until the monometallic balance 
wheel appeared and particuarly the Hamilton, none of the 
designs was probably more consistent than the Kullberg 
auxiliary compensating balance. 

The conventional bimetallic chronometer balance•cut 
near the end making 1 Y1 turns can result in an error of as 
much as 12 seconds per day. Dr. Guillaume, the inventor of 
Invar, designed a balance composed of brass and nickel steel 
which was cut midway to the rim. This balance practically 
eliminated the middle temperature error and also reduced the 
centrifugal error to about 2 seconds per day. Many of the 
Ulysse Nardin chronometers are fitted with this type of 
balance. See Figure 2. 

Before Hamilton developed its monometallic balance 
with the Hamilton Elinvar hairspring, other makers were 
experimenting with this type of balance. Paul Ditisheim 
designed a monometallic balance with two compensating 
bimetallic strips, fitted with a pair of small compensating 
attachments on the inside of the balance rim. The holes in the 
strip were elongated to allow the strips to be moved along the 
rim. Thus, by moving them along the rim, their acting length 
could be either shortened or lengthened. Ditisheim's design 
produced some very good rates. 

Thomas Mercer, maker of English chronometers 
since 1859, also experimented with this type of balance. He 
designed and fitted some of his chronometers with a nickel 
steel monometallic balance with short brass compensating 
curbs and a nickel steel hairspring. The rim of the balance was 

the house that has it all 

Figure 1. Dent's cross-bar 
balance with mounted 
weights. 

much wider than most rims with the curbs hugging the out­
side of the rim in a milled out recess extending from the arm 
to approximately midway of the rim. Chronometers fitted 
with this type of balance performed very well and received 
an excellent rating when submitted to the National Physical 
Laboratory for trials. However, Mercer presently uses a brass 
and steel compensating balance. 

The Hamilton chronometer differs in that the bi­
metallic balance wheel with the conventional steel or pal-

Figure 2. Guillaume's brass and nickel steel bimetallic 
chronometer balance. 

S. (f?Ji'~~lnc. 
Worldwide Distributors to Horologists 

'~' I I/??" 
234 Commerce Place, Greensboro, N. C. 27420, U. S. A. 
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ladium hairspring has been replaced by a monometallic balance 
wheel. It consists of a solid, uncut, stainless steel rim to which 
is silver-soldered an invar arm. To eliminate any undue stresses, 
the wheels were seasoned by an accelerated process of alter­
nately heating and chilling. The rim is prm.ided with 24 
uniformly spaced tapped holes around its circumference 
and by employing conventional balance screws. See Figure 3. 
Temperature adjustments are obtained by moving these 
screws either toward or away from the arm of the wheel. 
Located at the end of the arm is a pair oflarge timing weights 
and to their right for fine regulation, a pair of very small 
vernier timing weights. One complete turn of this pair of 
vernier timing weights will alter the rate of the chronometer 
only 2.8 seconds per day, as compared to the 40 seconds per 
day for the larger weights. Hence, a special screwdriver incor­
porating a liquid level (see Figure 4) was made which per­
mitted regulation to be done within 0.1 or 0.2 seconds per day. 

In most chronometer balance wheels used heretofore, 
temperature compensation adjustments were provided by 
split bimetallic rims, bimetallic affixes or other complex de­
vices. Adjustments were difficult to achieve and also the 
effects of centrifugal force impaired the performance of the 
timepiece. 

Prior to World War II, Hamilton had introduced in 
its watches a hairspring made of Elinvar and when combined 
with a solid (uncut) monometallic balance wheel, produced 
rates which varied only slightly with temperature. When the 
war became imminent in 1940, plans were made for the 
United States to build history's greatest navy, and out of this 
program sprang history's greatest demand for ship's chronom­
eters. So in the very early part of 1941, Commander T.O. 
Brandon, Material Officer at the US Naval Observatory, took a 
Nardin chronometer and visited each of the American watch 
factories, requesting them to build a chronometer. All said 
no, except Hamilton and William 0. Bennett, engineer and 

STANDARD 
BALANCE SCREWS 

RIM (STAINLESS STEEL) 

.---ARM (INVAR) 

TIMING WEIGHT -------J 
VERNIER TIMING WEIGHT-----' 

Figure 3. Hamilton's chronometer balance wheel. 

Figure 4. Liquid level screwdriver slotted to fit timing 
weights. 

designer of Hamilton's monometallic watch balance wheel, 
later to become project engineer for chronometers, who 
qualified their acceptance, "No, if they had to make it with 
a bimetallic balance." 

The Navy's specification No. 18C7c, February 2, 
1931 for Chronometers, Ships' stated, "The chronometer 
shall have the ordinary compensated balance, with detent 
escapement and without auxiliary correctors, and shall beat 
half seconds. The hairspring shall be of steel or palladium." 
It was evident that the Navy's specifications for chronometers 
had lagged behind technological developments in the horo­
logical field. The Navy made no changes in its specifications 
between April 1919 and February 1931, although many im­
provements had been made in its construction. Common sense 
prevailed and portions of the specifications were waived. 

The Hamilton Watch Company accepted the chal­
lenge and, with the excellent cooperation of the US Naval 
Observatory's chronometer shop, designed and mass-produced 
chronometers which broke all previous performance records. 
Not just once or twice, but thousands of times. 

Most balances being cut also had a decided centrifugal 
force error but with the solid wheel, this error was practically 
eliminated. Also with the bimetallic balance, adjusters were 
always concerned about how to overcome the isochronal error 
of a split balance, for as the amplitude of oscillation increases, 
the mass tends to move outward, inducing an isochronal 
error. For this reason, the motion of such balances was seldom 
made to exceed more than one turn. With a solid balance 
wheel it was possible to employ a motion of 1 3/8 to 1 1/2 
turns. Since the Hamilton uncut balance was free from cen­
trifugal effects, by reducing its weight it was possible to in­
crease its diameter without sacrificing the moment of inertia. 
For comparison, the Hamilton balance wheel weighs 5.1 grams 
while the Nardin weighs 10.2 grams. 

Another difference in a chronometer and most other 
timepieces is that it is not fitted with a regulator. It has long 
been known among adjusters that a timepiece fully adjusted 
should be "free sprung." For a timepiece fitted with a reg­
ulator, the moment the regulator is moved, the acting length 
of the hairspring is changed and consequently, the isochronal 
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You could spend around $3000 for a digital 
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adjustment is altered. Thus, without a regulator this force is 
eliminated as a cause, although there are other forces that 
affect the isochronal adjustment. 

The helical or cylindrical hairspring used in chronom­
eters was invented by John Arnold, who achieved great success 
as an English chronometer maker. Although helical springs 
were used before Arnold's time (Harrison used them in his 
earliest timekeepers), they were used in tension rather than 
torsion. 

Arnold, as his predecessors, used a flat steel spiral 
hairspring in his earlier marine timepieces. But he was not 
satisfied with their performances and reasoned that if a hair­
spring could be designed whereby the coils of the hairspring 
remained concentric with the axis of the balance staff as it 
wound and unwound, the timing oscillations of the timpiece 
would be greatly enhanced. During his experiments and 
deliberations, the thought occurred to him that a helical 
type spring would do just that. So in 1775, Arnold applied 
for a patent on the helical hairspring entitled A New Pen­
dulum Spring for Timekeepers and the Method of Compen­
sating the Effect of Heat and Cold of the Same. 

The first helical hairsprings Arnold used on his ship 
chronometers were made from flat strip steel much wider than 
the type used by later makers. This was understandable for 
Arnold used a larger and heavier balance in his chronometers. 

In 1779 Arnold experimented with gold helical 
springs made from an alloy of 1/8 to 1/4 parts copper to gold. 
By using goid he hoped to solve the problems of rust which 
resulted from handling or when the instrument was sent to 
sea. Although gold was tried with some degree of success, 
Arnold returned to the steel spring in 1774. 

Shortly after applying for his helical spring pcrtent, 
he observed that the upper and lower coils, because they were 
fixed, did not expand and contract as freely as the middle 
coils. Again, this brilliant horologist in experimenting with 
different designed curves discovered that by incurving the up­
per and lower coils, he could greatly improve and equalize 
the expansion and contraction of all coils; in other words, he 
applied terminal curves. He applied for a patent on his terminal 
curves in 1782. 

Although there still remained a lot to be learned 
regarding the cause and effect of terminal curves on isochro­
nism, Arnold's patent and hypothesis sufficed to cause others 
to explore the subject further. 

Besides being the inventor of the helical hairspring 
and terminal curves, Arnold was also responsible for improving 
the spring detent escapement which was invented in principle 
by Le Roy and was one of the first to construct and use bal­
ance wheels from two different metals. 

The cylindrical hairspring has either 11, 12, or 13 coils 
and is made from either steel, palladium or elinvar. The diam­
eter of the coils is about one half the diameter of the balance 
wheel, or 1/2 inch in a standard or 56-hour chronometer, 
and slightly under 5/8 inch in height. 

In the steel hairspring it was found that no two 
springs, although made from the same steel stock and to the 
exact same dimensions, may show a rating error as much as 
5 to 7 seconds per minute. One of the most baffling peculiari­
ties of chronometers for the early chronometer makers was 
that every new chronometer had a gaining rate during the first 
two or three years of service. For that reason, it was customary 
for springers to age them before submitting them for timing 

trials. Many theories were advanced to account for this pe­
culiarity, but for years there was no satisfactory explanation. 

Rust and magnetism had long been known as two of 
the worst enemies of the steel hairspring and thus, most 
detrimental to the timekeeping quality of any timepiece. In 
any attempt to overcome rust, E.J. Dent, after tempering, 
electrogilted his steel hairsprings. But after a period of time 
he found that the gilding flaked off, which affected the strength 
of the spring and in turn, decreaseed the resiliency of the 
hairspring. 

In 1803, palladium was discovered by Wallaston. 
Palladium is obtained in working up platinum. It is a very 
hard, brittle, stainless, nonmagnetic white metal, belonging to 
the platinum family. 

Although palladium was known to be rust resistant ' 
and not affected by magnetism, it went unnoticed for years 
before being used for hairsprings. About 1880, C.A. Paillard 
became the first to make palladium hairsprings for chronom­
eters. He also found that they did not accelerate as much as 
steel hairsprings and that the middle temperature error was re­
duced considerably. Palladium had its drawbacks too, for it 
was heavier and softer than steel, and hence, more susceptible 
to distortions. Until elinvar was discovered, palladium was 
used in most high grade chronometers. Although elinvar was 
generally accepted as having no equal, one eminent chronom,. 
eter firm, Mercer Brothers of England, did not defect to 
elinvar. Even today this firm uses a special palladium alloy for 
its hairsprings, which like all other parts of its chronometers, 
are made in its own factory. The elastic properties of this 
alloy at various temperatures are such that, when used with a 
bimetallic compensating balance, the middle temperature error 
is nonexistent and thus Mercer is able to rate its instruments 
so the average daily error is not more than 0.50 seconds or 
one part in 172,800 in temperatures between 40° F and 9 5° F. 
See Figure 5. 

Figure 5. Nardin's palladium hairspring before in­
curving inner and outer terminal curve. 

The position of the hairspring terminals and their 
influence on the rate of a chronometer in the long and short 
arcs was still a great concern of many makers and particularly, 

(Continued on page 44) 
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Q. I have been interested in watch repairing for 4 years. 
I started when I was 7 and I am still working at the age of 11. 
You saw me at the seminar in Asheville, North Carolina in 
June. I enjoyed your seminar very much. It was my first 
wnvention. You have seen my dad at all the conventions. If 
you have any helpful advice for becoming a good watch 
repairman, I would appreciate it very much if you would send 
it to me. My daddy is a CMW and that's what I hope to be. 

Tom Baker, Jr. 
Roxboro, North Carolina 

A. I feel flattered and honored that you would write to me 
and I will try to answer you as best as I can. I remember you 
at the seminar and even jested about you. I am pleased that 
you enjoyed my seminar and attending these and making 
notes, you will have a record of listening to and seeing some of 
the country's best horologists (myself excluded, of course) and 
this will be some of the most cherished memories you will 
have later on in life. You will be able to recall at first hand 
what these well known people said and what they actually 
looked like to you. I myself have such memories of watch­
makers who I remember lecturing and talking. Today, one 
reads about them in books and in articles and these same 
people are quoted in awe and respect. When someone asks 
certain questions, I proudly report that the answer I am giving 
was in tum given to me by Ferdinand Haschka, Rochas Salo­
mon, Abe Ashendorf, Thomas Lugrin, Jacques LeRoy, Fred 
Bergleitner and Dr. Arthur Rawlings, Major Chamberlain, 
John Bowman, and many others who were model makers for 
various American watch factories and designers of movements. 

My father .. too, was a fine watchmaker and so was his 
father. After his death, I as a young boy worked for very fine 
watchmakers who showed me so much. However, one in 
particular made my eyes open like a boy at Chn'stmas time 
when a real pile of toys and goodies was put before him. What 
did he do to create this amazement? He showed me a book 
called Britten's Watch and Clockmakers Encyclopedia and 
Guide. When I glanced through those pages, I felt that here 
were all the trade secrets revealed between the covers of one 
book. It actually never occurred to me that there were books 
on watch and clockmaking! Then I looked at the binding 
covers and edge of the book and saw something that I saw on 
all library books, put there by the librarian with white ink. 

I asked my boss, "Did this come out of the library?" "Yes," 
he replied, "and there are many more there on the same sub­
ject. " Except for required reading for my night high school 
studies, these then became the books I would read over and 
over again until I could almost always quote the page and the 
part of a page where certain answers could be found. When 
the other young apprentices around the Maiden Lane area of 
downtown New York would get together, I found myself 
always being asked about this or that, as they would ask me 
rather than read for themselves. They would then quote me to 
their bosses. When these bosses would see me at a material 
house while on an e"and or in the cafeteria for lunch, they 
would ask me where I got this idea or that; and would I like 
to work for them. Thus I could have had the pick of masters 
for whom to work. 

So much for the ideas and facts of watchmaking, 
which are all yours to be read and committed to memory. 
However we can't wave a book over a bent hairspring or a 
broken pivot and expect it to become unbent or repaired. 
The answer to this last statement is in this little story about a 
young boy with a violin case under his arms who asked an 
old lady while in New York City, "Please tell me how does 
one get to Carnegie Hall?" The little old lady replied, "Practice, 
my boy, practice, practice. " 

I had one boss who took a liking to me, but the way 
he made me work, you'd never think it. However, I knew what 
he was doing and although he seemed harsh, I knew that he 
wanted me to be very skilled with my hands as well as being 
able to quote horological facts off the top of my head. He 
would give me homework to do that had nothing to do with 
finishing a repair. He would actually take a setting lever from 
a fine Meyland or Patek watch movement and break it and 
throw the pieces away so that I could not recover them. He 
would instruct me to bring one back fitted to the movement 
over the weekend, after he had shown me how it should be 
made, knowing a part couldn't be bought for that movement. 
I would do that after my weekend homework (I also ran cross­
crountry for my night school) and then worked on the part, 
sometimes making three or four before one would work the 
way I knew he wanted it to work and look. Sometimes I 
would make a fine combination setting piece with spring and 
it looked just beautiful. However, when I put it in the watch 
and pulled out the stem, it would break in two, as I didn't 
temper it properly. I also learned to control my temper and 

12 Horological Times August 1978 



.Jittrel 
GROUP 

PRODUCT NEWS FOR THE PROFESSIONAL WATCHM~A~K~E~R~IJ~E~W~E~LE~R~~~~~~ 

When you get down to CASES 
BOREL has the answers! 
It's surprising just how much time you spend working on watch cases. Here 
are just a few ways BOREL can help you turn out finer work in less time, for 
more profit. 

PUSH-BUTTONS and CORRECTORS for Digital Watches and Chronographs. 

World's Strongest 

SPRING BARS 
You'll find a spring bar in this assortment for 
nearly every need, including the new digital 
watches. Features 48 dozen BOREL Stainless 
Steel Spring Bars , In four types: Double 
Shoulder, Double Flange, Thin and Special (for 
Buckles in JB and similar metal bands), in 
cabinet with 24 jumbo-sized bottles. A Chart 
gives full description of contents and location 
of bottle. 
#267 Spring Bar Assortment ... $47.50 

BOREL- WATERPROOF 

CASE TUBES 
~~~~8\) QQ~IJ~ 

STAINLESS STEEL 

Double Shoulder 

4rl ,. 
Double Flange 

Thin 

Special Buckle No. 20 

Write for samples. 

~--.... .... 
• Unlveraal Type 

o Two Shoulder Type 

o Three Shoulder Type 

144 WP Case Tubes. 6 each of 24 numbers. 
Write for samples. 

The Crown Shoulder is diamond lapped for smoother Crown action 
and more perfect waterproofness. 
In 24 bottle Cabinet. 4916 .......................... $16.75 

Get Tick Tock Talk Every Month! 

ROUND GASKETS 

"0"-RING GASKETS 

Write for samples. 

Over 240 
different 
numbers, 
in Regular and 0-Ring 

ROUND-FLAT CROSS SECTION 
58/1- 91 Gaskets, 1 each of 91 sizes ... • .. . $13.75 
58/3-273 Gaskets, 3 each of 91 sizes . . . • . . . 28.50 
55/3- 54 Gaskets, 3 each of 18 best sizes • • • 5.95 

"0" RING GASKETS 
80/1 • 86 Gaskets, 1 each of 86 sizes .... . $15.75 
80/1A-150 Gaskets, 1 each of 150 sizes •... . 27.50 
80/3 -258 Gaskets, 3 each of 86 sizes . • • • . 29.50 
80/3A-450 Gaskets, 3 each of 150 sizes • . • . . 49.50 
81/1 • 42 Gaskets, 1 each of 42 sizes • .. • . 8.75 
81/3 • 24 Gaskets, 3 each of 8 best sizes . . . 4.95 

BOREL- 60 BOTTLE ASSORTMENT 
WATERPROOF 

CROWNS 
uiilb[[t!}DU!@iii~WJD 

SWISS 
MADE 

No other replacement crowns approach 
Borel quality, looks or effectiveness. Write for 

samples. 
880/3-180 Crowns in 60 Bottle Cabinet. Two Steel and 
One Yellow each of 60 numbers. Taps 10,9,8,6 ...... ....... . $142.50 
880/2·120 Crowns in 60 Bottle Cabinet, One Steel and 
One Yellow each of 60 numbers. Taps 10,9,8,6 ...... . . . . ..... . 98.50 
880/1· 80 Crowns in 60 Bottle Cabinet. One Steel or 
One Yellow of 60 numbers. Taps 10,9,8,6 .......... . . . . ..... . 58.50 

Borel Group, 1110 Grand, Kansas City, Mo. 64106 
Serving the professional 
Watchmaker/Jeweler 

Seven Werehou•e• to Serve You 

CLEVELAND • KANSAS CITY • LOS ANGELES 
MIAMI • NEW YORK • OAKLAND • PITTSBURGH 

Since 1922 



just start all over again. He gave me the weird assignment in 
making parts or discovering some fault that he purposely put 
into the watch, all as assignments at home and I did them all, 
knowing that although he was an oddball to his customers and 
to other watchmakers, he was doing it for my own good. 

I am relating this to you so that you will realize that 
skill in anything, whether it be playing the piano, drawing 
pictures, running, hitting a golf ball, making watch parts or 
straightening hairsprings requires practice, practice, practice. 
Arthur Rubinstein, the famous pianist, has said that when he 
failed to practice for one day, he knew the difference. If 
he didn't practice for two days, the music critics knew the dif 
ference, and when he didn't practice for three days, his audi­
ence knew the difference. When I received an unusual watch 
or clock that needed some skilled work on it, such as re­
pivoting a very thin watch wheel, setting a jewel, old style, 
into a very fine watch or trueing the hairspring on a very small 
or fine chronometer, I would first practice on another old 
watch, especially if I had not done that work in some time. A 
surgeon performing a type of operation he hasn't done re­
cently will often perform and practice first on some unliving 
being. Above all, never become discouraged if you fail to do 
the job correctly or adequately the first time. If it were so 
easy, shoeshine boys would do watch repairs. The more 
dedication required to master a skill, the rarer it is, and like all 
commodities, that skill becomes valuable and more valuable 
the rarer it is. Skill of any type is acquired only through 
dedicated repetition, again whether it is kicking a soccer ball, 
getting one into a basket, playing a guitar, or turning a staff on 
the lathe; you are not too young either. 

In England, the very small links in a fusee chain were 
made by boys in orphanages who were even younger than you. 
In fact, the story of Daniel JeanRichard (yes, it's a double 
name spelled just that way) who when he was just fourteen 
saw an English watch for the first time. He was determined to 
make one just like it. After six long months of study and 
practice, he did produce one. At twenty he was listed as a 
Master, which meant quite a lot more than that term does 
today. There is a statue of him in Switzerland. 

To conclude, read everything you can about horology, 
practice the things your well known father suggests to you, 
and set only the highest goals for yourself. Who knows, some 
day, you may be a famous horologist. Save this letter, too, for 
who knows, some day I too will be famous horologist. Feel 
free to write. Already you are off to a good start. 

Eli Terry 

Q. While doing some family research, I discovered one Eli 
Terry who was a clockmaker, born in 1772 in Connecticut. 

I would really appreciate any information you can 
send me about his clocks-availability, present value, quantity 
make, etc. 

Elain Terry Alton 
Fort Campbell, Kentucky 

A. To answer your request regarding history on Eli Terry, 
the clockmaker, quantity of clocks made, availability and 
present value would take reams of paper. 

Suggest that you visit your local library, or a large 
city library in your area, and ask about the following books: 

Book of American Clocks, by Brooks Palmer; Two Hundred 
Years of American Clocks and Watches, by Chris Bailey. 

These two books contain considerable information 
about Eli Terry, types of clocks made and good photograghs 
of some of his clocks. 

Total number of clocks produced by Terry is not 
known. Some of his clocks are collector's items and some 
are still available, but not at one particular source. 

Value can be determined only on a specific clock, 
or clocks, by a qualified appraiser. 

Eli Terry was born on April 13, 1772 and died Feb­
ruary 24, 1852. 

(Answer provided by Orville R. Hagans, Curator, A WI 
Museum.) 

400 Day Regulation 

Q. In my shop I have a 400-day clock which I cannot regulate. 
The clock, made by Gustave Becker, is similar to plate No. 
1207 A in The Horolovar 400 Day Clock Repair Guide, by 
Charles Terwilliger. I have cleaned and oiled the movement 
and tried to replace the suspension spring. The original sus­
pension spring is 0.005 inches thick and rotates the pendulum 
30 times per minute with the pendulum adjustment full slow. 
The specified 0.004 suspension spring runs 17 times per 
minute. I tried a 0.0032 spring which tends to flutter. I tried 
shaving the 0.004 spring with fine abrasive paper, but this was 
little if any help. 

The escapement seems to be in good order as des­
cribed in the book. 

I would greatly appreciate any suggestions you might 
have or are able to make about the trouble. 

Jon Winarski 
Clinton Township, Michigan 

A. There is something about your questions which does not 
ring just right. All Gustave Becker 400 day clocks, according 
to Charles Terwilliger, beat eight times a minute. For a torsion 
balance of that weight to oscillate 30 times a minute is very 
difficult to imagine; the arc would have to be very short and 
rather rapid. Even 17 times a minute is much too fast to imag­
ine for such a balance. Check this again. I called Charles 
Terwilliger who said the same thing. As for thinning a spring 
and it flutters, again, refer to the book which should suggest 
that you raise the pallet crutch closer to the point of sus­
pension to eliminate fluttering. 

Count the actual swings of the torsion balance; make 
certain that you aren't obtaining a fluttering escape wheel. 

Clock Cleaning Procedure 

Q. (For James L. Tigner). I am just recently started in clock 
repair and am using your articles as a guide. I have been doing 
very well. 

I have been cleaning my clocks in L&R Ultrasonic 
solutions, same as for watches. 

Today I accepted a Herschede chime clock 50 years 
old , valued at $1600. I proceeded to do my normal cleaning 
in the L&R ultrasonic cleaning solution. Up to that point I 
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was okay. I put the movement in a dryer. Result: all lightly 
coated green. Some spots are clear. 

What do you recommend to put it in now to get 
rid of the corrosion. I have been cleaning clocks and re­
pairing them for five years and this has never happened before. 

D. Myers 
Superior, Wisconsin 

A. Glad The Shop has been of help to you. It was nice of you 
to tell me so, and I appreciate it. 

Now to your problem. As I understand it, you 
cleaned your clock in L&R Ultrasonic Geaning Solution, and 
then before putting it in the dryer, you forgot to rinse it. 
That would certainly tum the clock green. 

What I would do is run the clock through the same 
cleaning solution again, letting the clock soak for at least half 
an hour before scrubbing. Warming the solution first will 
help. Of course, if you're using an ultrasonic tank, all that 
will be taken care of automatically. 

Afterwards, put the clock through a couple of L&R 
No. 3 rinses. Dry, and you'll probably be okay. 

If not, I'm afraid there~ nothig left but to pull the 
clock all the way down and hand scrub each part with brass 
polish. I like Brasso best. Follow with two rinses in L&R 
No. 3, dry and you'll have a beautifully cleaned clock . 

-
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(Answer by James L. Tigner.) 

Vacuum Tester 

Q. A waterproof tester gauge indicates 0 to 760 MMQS. 
How does this measurement translate into depth measure­
ment or conventional measurements currently in use? 

H. Wasserman 
Louisville, Kentucky 

A. MMQS as far as I can make out is the height of a column 
of mercury in a gauge which will show the degree of pressure 
(or vacuum. 760 mm would total 29 inches of mercury, 
29.9 in.) or a normal atmosphere. If this atmosphere were 
removed completely, you'd have a perfect vacuum and thus 
equal to an equivalance of 32.8 feet. Most often these are 
used on gauges in waterproof testers that employ the vacuum 
principle rather than one using a pressure test. 

For more study of these devices and waterproof in 
general, read The Principles and Practices of Waterproofing 
Watches by Fried, available on loan from the A WI library to 
paid-up members. 
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Defeat is only for those who accept it. 

August 1978 Horological Times 

9 

At Swest. Inc . we have 
over 50 years of quality 
service backing our re­
fining department. 

Whether your lot is 1 
ounce o r 100 ounces 
we give it 1st class treat· 
ment . 

We offer several options 
for your scrap lot in· 
eluding cash , exchange 
for new metal or pay­
ment on credit account. 

Send us all your precious metal scrap whatever 
the condition . We buy sweeps, filings, sprues, 
buttons, film ash, watch cases ond bands, op­
tical scrap, charms and old jewelry, palladium 
and platinum scrap, amalgam, yellow gold filled, 
sterling silver and k arat gold scrap of all kinds . 

Free shipping containers upon request. Write 
for our brochure and refining schedule. Please 
direct your response to the Dallas office. 

15 



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

~~ 
~~~~~ 

SMITHSONIAN INSTITUTION HAS RARE CLOCK, 
RELIC OF EARLY SAN FRANCISCO 

From the Manuscript and Photo Library of 
Orville R. Hagans, CMW, CMC, FBHI 

A Wenzel Air Clock, one of the very few operating clocks in 
the vast collection of the Smithsonian Institution in Washing­
ton, D.C., and one which escaped destruction in the 1906 
great earthquake and fire in San Francisco, was repaired and 
rebuilt at Hagans Clock Manor. 

Perhaps before describing the unusual and now rare 
clock, a word or two about the inventor is probably in order. 

Herman Julius Wenzel was a better than six-foot, 
20-year-old youngster when he became a fugitive from military 
conscription in his native Germany. Evading the recruiting 
summons, he made his way first to England, and then to the 
United States, landing at New York. Immediately he took 
steps to become a naturalized citizen and remained in the 
city a year or so, following his trade of watch- and clock­
maker, learning as an apprentice to the celebrated Adolph 
Lange. 

But the youth was restless. Gold was still a major 
topic in America and in the early 1850's Mr. Wenzel made 
his way westward to make his fortune. He went to San Fran­
cisco and then to the Hawaiian Islands where he spent some 
four years. In 1860 his name appears for the first time in the 
San Francisco directories. Later editions of the directory indi­
cate that he moved his location several times, and that he had 
one brief partnership. After that, this cosmopolitan watch­
and clockmaker carried on with the aid of his son, who con­
tinued the profitable business after his father's death at the 
age of 54 in 1884. 

Dr. W. Barclay Stephens, writing in the October 1947 
Bulletin of the National Association of Watch and Clock 
Collectors, stated that the business prospered until the earth­
quake and fire of 1906, when the entire city was practically 
laid waste. "The catastrophe," said Dr. Stephens, "brought to 
a practical end the career of the air clock. Where the fire had 
not destroyed, the earthquake had frequently broken the 
glass jars and/or the pipelines running through the walls. These 
breaks and other damage together with the absence of parts 
made the repair and care of the remaining clocks so burden-

CMW CMC FBHI 

some that they were gradually abandoned .... The advent of 
the more practical, more easily installed, and more carefree 
electrically controlled clock was another factor" in the demise 
of this clock. 

Although more suited to public buildings, such as 
schools, hotels, and large business houses than to private 
homes, a few of these clocks were found in the large old resi­
dences in San Francisco and the Bay area. Some were in use in 
Sacramento, and even as far east as Boise, Idaho, in the early 
days. Through publicity attendant upon bringing the Smith­
sonian model to Colorado, another of these air clocks was 
discovered in nearby Greeley, Colorado in the courthouse, 
and which the Clock Manor was also asked to repair. 

Workmanship on the clock bespeaks the skill, the 
ingenuity, the patience, and the perseverance of the inventor. 
Mr. Wenzel regarded this clock as his masterpiece. He had 
made some fine chiming clocks, and a novelty for his shop 
window which his son called a "fly back." The numerals were 
placed horizontally across the window and then the marker, 
having traversed from 1 to 12, would "fly back" to the start­
ing point. This was comparatively simple to the conglomera­
tion of glass jars, lead weights, and pipes, gears, dead beat 
escapement and a seconds pendulum, but no dial or hands, nor 
any provision for these, which made up the master clock or 
control for subsidiary clocks which could be placed as the 
owner desired, at any distance from the master unit. 

Workmanship on this masterpiece is of the very high­
est quality throughout. Parts are beautifully finished and well 
executed, a result attributed in part to Mr. Wenzel's early 
Lange training, and, in no small measure, to the inventive 
genius and ambition of the artisan himself. During restoration 
missing parts were replaced by making new ones, and clock 
technicians carefully tried to follow the original thought and 
style of construction. 

First letters of patent were issued to him in 1873; 
these were for "improvement in transmitting time-movements 
to distant dials," and were followed in 1877 by a second 
patent showing the slave mechanism. Separate letters of patent 
on "apparatus for transmitting chronometric motion" were 
issued to him on March 17, 1874, and June 8, 1880. (See 
Figures 1 and 2.) 

This apparatus for transmitting chronometric motion 
is a device whereby several timepieces are actuated by means 
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Figure 2. 

of air conveyed through tubes from a central motor or time­
piece, as in Figure 1, a perspective view. 

A is a horizontal disk which is secured to the frame­
work by a central pin about which it turns. This disk has 
its periphery cut into equidistant spaced teeth or notches B 
except at one side, where a broad tooth or stop C extends 
over one of the spaces. 

The winding shaft D, carrying the spring or weight 
barrel and the main driving wheel, has secured to it a disk, 
E, which revolves with the shaft D at right angles with the 
notched disk A and with its edge close to it. A spur or projec­
tion, F upon the edge of this disk E passes between the teeth 
B as the disk revolves, but will rest upon the broad tooth C 
and stop the shaft whenever that tooth is brought into line 
with its rotation. 

Upon the edge of disk D is formed a projecting 
strip G, which is so bent as to stand at any angle with the 
edge of the disk. When the disk is turned around this screw 
flange passes through the space between two of the teeth 
B at each revolution and turns disk A forward one tooth. 
The action of winding will thus turn this disk forward at each 
revolution of the winding shaft until the broad tooth C is 

brought opposite disk E when the pin F will strike it and thus 
arrest the shaft. As the spring or weight unwinds, the spiral 
flange passing between the teeth at each revolution will 
reverse the movement of disk A until the clock has run down, 
when the disk will have made an entire revolution back­
ward and is ready for the operation of winding again. 

In the mechanism actuating the oscillating arm H 
and balancing arm, the wheel I turns freely on shaft J and is 
connected with it by a maintaining power spring, K, and 
ratchet and pawl, L, so that it will be kept in motion while 
the clock is being wound up. 

Upon the arms of the wheel are friction rollers M 
which when the wheel revolves, will impart an oscillating mo­
tion to the arms NN of the frame A, which turns upon pivot 
P. The oscillating arm H is secured to this frame and is actua­
ted by it. The pneumatic cylinders are supported from the 
ends of this arm and are operated by it, as shown. 

At the top of the frame 0 is the segment rack Q, 
which engages with a pinion or segment R upon the shaft S. 
Secured to this shaft are two arms TT which project from it at 
right angles with each other and carry regulating weights U. 
This arrangement enables the clockmaker to connect any 
unequal number of distant dials with the two cylinders, as 
each arm counterbalances one cylinder. If their action is 
unequal it may be regulated by setting the weights U further 
out or in. 

It was Mr. Wenzel's considered opinion that when a 
large number of clocks was to be operated that a very heavy 
weight or power would be necessary to drive the machinery. 
In the clock under discussion each weight was of lead and 
weighed 40 pounds. Also knowing that the delicacy and ac­
curacy of the escapement are seriously diminished when sub­
jected to excessive power, Mr. Wenzel improved his apparatus 
by separating the escapement from the other part of the clock 
and provided it with a light independent driving power which 
is actuated and kept in motion by means of the heavier ma­
chinery acting upon it at stated intervals. 

Wheel I engages the pinion V upon the shaft W. Upon 
the shaft W is a cam X and one or more arms yy, which are 
driven by it. 

Escapement wheel Z is driven by a wheel a, turning 
freely upon shaft b and connected with it by a maintaining 
spring, c, and the pawl and ratchet wheel d, so that its motion 
will be continued during the intermission of the power. The 
wheel d has a number of pins e, projecting from one side as 
indicated, and a click or pawl, [, engages with these pins 
successively, so as to drive the wheel, and by it the escapement 
wheel. This pawl or click is actuated by a lever-arm, g, to 
which it is connected. This arm is secured to a shaft h, and 
besides this arm, two other arms, l and k, also project from it. 

Arm i has a weight, I, suspended from or secured to 
its end, and this weight, acting through the arm upon shaft 
h, arm g, and pawl f, serves to drive the wheel d and the 
escapement. Arm k has a friction roller upon it and when cam 
X is revolved it strikes this roller and forces the arm k back. 
This withdraws the pawl f and sets it upon a new pin, e, 
at the same time raising lever i, with its weight I for a new 
action. A stud m projects from arm g at a point where it will 
catch the end of the arm y or y' when arm g is drawn back by 
the action of the cam. 

In the action which follows, pinion shaft W is re­
volved by the action of the main clock movement through the 
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EQUIPMENT 

TEST LED & LCD WATCHES 

The Zantech Digital Watch Module Tester. 
Model BOO. is a versatile, precision instrument 
designed to eliminate the guess work in the 
trouble shooting of all electronic digital 
watches. The instrument is a necessity for 
watchmakers interested in setting up a 
DIGITAL WATCH SERVICE CENTER. 

The Zantech BOO provides test capability to 
analyze the individual functions of a quartz 
watch module - current drain, displays, night 
lights, integrated circuits, batteries, etc. 

TRAINING 
Learn how to repair Digital Watches from 
Louis A. Zanoni. President of Zantech. 

Private and group lessons are available. The 
mini course is an intensive training program 
which int~oduces you to the fundamental 
operation of the watch and some methods of 
making the repairs. 

Course Includes: 

Phase #1 
Review of the structure and components of both 
the LED and LCD modules. 

Phase #2 
Methods to test and determine which components 
have failed. 

Phase #3 
Methods to make repairs. which includes a solder· 
ing and desoldering of quartz crystals. switch con­
tacts. etc .. and methods of repairing broken wire· 
-bonds with conductive silver epoxy, 

Phase #4 
Repa ir of your problem watches and modules. 

SEND FOR APPLICATION 

PARTS 
Many parts are available through Zantech * Modules- LED and LCD- most types * Quartz Crystals * Night Lights for LCD * Trim Caps * Push Buttons * Switch and Battery Contacts * Conductive Rubber Sheet *· Conductive Silver Epoxy 

"WIRE-BOND .001" CONDUCTIVE 
SILVER EPOXY REPAIR KIT 

Wire-bond conductive epoxy .001 is a two part 
silver filled. electrically conductive epoxy, which 
hardens at room temperature a few hours after 
mixing. Its very high electrical conductivity and 
putty like properties make it suitable for repairing 
fine broken wires. such as the integrated circuit 
wire-bonds of a solid state watch. the coil and 
motor wires of electronic watches. and any other 
broken w ire or solder joint. small or large. 

$19.95 plus $1.00 shipping 

ZANTECH. Inc., 13 Greentree Road. Trenton, New Jersey 08619- Phone: (609) 586-5088 

wheel /. As it rotates it carries arm y andy' and cam X which 
acts to lift arm g, carrying pawl f and the latter will be raised 
far enough to catch the next pin in wheel d. Arm y will be 
stopped by stud m and held until arm g has moved far enough 
to allow army to escape from the stud. 

One army might suffice, according to Mr. Wenzel's 
description of his invention in his Letters Patent No. 228,577, 
to interrupt the movements and make them periodic, but he 
found that when the air cylinders were lifted at once from the 
cup containing the liquid the aciton of the air and of capillary 
attraction between the cylinder and the liquid caused a con­
siderable commotion as the cylinder left the liquid and this 
might cause the liquid to splash over into the air-conveying 
tube. For this reason, he added the second army', the distance 
between y and y' being such that when the first one escaped 
from the stud m the movement to the second one allowed the 
oscillating arm H to lift the cylinder a bit so as to nearly or 
entirely clear the liquid. When the second arm escaped the 
movement of the cylinder was completed without any splash 
or commotion in the liquid. 

The frame 0 was especially constructed, through the 
use of its oscillating arms NN and the friction rollers on wheel 
I, to produce more frequent oscillation of the bar H and the 
cylinders, with less movements of the machinery. The double 
adjustable compensator TT allowed the connection of an 
unequal number of clocks while still maintaining equal pres­
sure upon the apparatus. 

(Continued on page 44) 
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Essence of Clock Repair© 
by Sean C. "Pat" Monk 

CMW 

PART XXXV 

ITHACA CALENDAR CLOCK 

The Ithaca No. 2 Regulator, shown in Figure 1 with dials 
removed, incorporates a calendar mechanism showing the 
day, date and month. The clock is described in the Ithaca 
reference as being a "Hanging 8 Day Weight, Bank Clock." 
Our clock dial is marked H.B. Horton's, April 18, 1865 and 
August 28, 1866. 

However, the first calendar clock was invented in 
Ithaca, New York. The inventor was J .H. Hawes who took 
out the first patent on this type of clock in 1853. Improve­
ments were made by others, making the clock automatic in 
operation and, in some instances, self-adjustable for Feb­
ruary 29 of leap year. The clocks became commonly known 
as bank clocks simply because it was to banks, hotels, and 
business establishments that they were generally distributed. 
Eventually the Ithaca Calendar Clock Company sold their 
patent to the Seth Thomas Clock Company who also went 

Figure 1. 

into the calendar clock business. About the time of the dispos­
al of the Ithaca patent to Seth Thomas, another Ithaca clock 
genius produced a greatly improved perpetual calendar clock. 
His name was H.B. Horton and his first patent was established 
in 1865. 

Our clock, established on the dial as one of H.B. 
Horton's, is therefore a calendar of early date. Its 8-day move­
ment, mounted above the calendar mechanism, is not equipped 
with a striking train, but does have two separately wound great 
wheels for running the clock. The latter are cord operated, the 
power being maintained by a pair of iron weights. The latter 
are arranged to run in wooden channels, vertically, at the left 
and right sides of the clock cabinet. A steel anchor (pallet) 
motivates a brass crutch, the latter transmitting its motion to 
a long pendulum rod which traverses the front part of the 
clock and may be seen in Figure 1, the bob being visible in the 
small window at the base of the cabinet. 

The two weights supply a good constant power to 
the mechanism and, as they are arranged to fall evenly, the 

Figure 2. 

clock is not easily disturbed from its balanced in-beat op­
erating position. This even drop of the weights is arranged 
through the two great wheels which are arranged to mesh 
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opposite one another, with an intermediate wheel pinion. The 
intermediate wheel, in turn, meshes directly with the pinion 
on the center wheel. The latter rotates the hands in the usual 
manner. It might be mentioned at this time that all the pinions 
of the clock are of the lantern type. Therefore, it will be seen 
that the actual time mechanism is uncomplicated. There is, 
however, one unusual feature installed for a very special 
purpose. If one looks at Figure 2, it will be observed that the 
center arbor protrudes through the back plate and carries 
a small brass pinion. The latter is wedged tight against the 
center arbor which has a split end cut for the purpose. This 
small pinion drives an intermediate wheel, shown to the right 
of it in Figure 2. This wheel rotates the large wheel shown 
beneath it. This large wheel carries a large helix, or cam, 
which is firmly attached to it. The purpose of this helix is 
to lift a rod every 24 hours, the rod itself being connected to 
the two rods which operate the calendar mechanism. Through 
this lifting and subsequent dropping of the rod, the calendar 
mechanism is allowed to operate instantaneously at midnight. 
Figure 3 shows the calendar mechanism which is mounted on a 
separate iron frame below the separately housed time mech-

Figure 3. 

anisms. The calendar operating rods are clearly shown, extend­
ing to the top of Figure 3, where the hook-up rod to the 
time mechanism can be seen. Figure 3 shows the hook-up 
rods lying at an angle, being disconnected. They would in 
usage hang more vertically and evenly. 

When the helix, or cam, on the time mechanism 
lifts, lifting and instantly dropping the calendar operating 
rods, the day rod (left rod in Figure 3) lifts a small finger 
or detent at the side of the day roller. The finger then moves 
forward and strikes the toe of a brass lever pivoted on an iron 
pillar to the right rear of the day roller. On its return stroke, 
it kicks the brass finger again to clear it from the notches on a 
plate attached to the inside face of the roller. It then drops 
into a notch in the brass roller plate. This action rotates the 
day drum one day. 

At the same time that this is happening, the right 
operating rod in Figure 3 is also lifted and lifts a brass lever 
as shown in center rear of the figure. This turns the date hand 
on the dial, by way of the steel arbor which can be seen 
protruding in the center of Figure 3. 

Attached to the connecting wheel in the center of 
Figure 3 and on the steel arbor in the center, is another 
helix, or cam. It is in front of the toothed connecting wheel, 
and with a steel hook-shaped lever (see Figure 4) resting on its 
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Figure 4. 

periphery. At the end of 31 days this lever is arranged to 
fall, under gravity, into a slot in the brass helix. This action 
trips another finger (detent), similar to one on the day side. 
The action of this finger is very similar to that on the day 
side in that it moves the toe of a brass lever pivoted on a steel 
pillar to the right rear of the steel mounting frame. This rotates 
the month roller once every 31 days. 

Our clock does not have a four-year wheel (pro­
vision for leap year) attached to it and we may assume that 
this has been removed, as Horton 's patents of this date do 
specify the inclusion of a four-year wheel. 

One very important practical tip: no oil should be 
used on the calendar m echanism. D 
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SCHOLASTICALLY SPEAKING 

As your newly elected chairman of the Research and Educa­
tion Council, I want to take this opportunity to commend our 
past chairman, Gerald Jaeger, for the excellent job he has 
done the past two years for REC . With his vast knowledge and 
experience, I'm sure he will continue to contr.ibute a lot to 
REC . 

Mr. Joe Perkins of Wayne Community College , 
Goldsboro, North Carolina, retires as Secretary and Director 
of REC. Joe has also contributed a great deal to REC during 
the past two years as Secretary and I believe he will continue 
to do so in the future. Gerald and Joe are being replaced as 
Director by two very capable instructors, Mr. Joseph Rugole 
of George Brown College, Toronto, Canada and Mr. Gerry 
Hough of Parkland College, Champaign, Illinois. Mr. Rugole 
was elected to serve as Vice Chairman and Leon Martin as 
Secretary. I know we can expect a lot of work from both of 
them. 

The 1978 Research and Education Council meeting 
and workshop held at Diamond Oaks Campus, Cincinnati, 
Ohio was excellent. We thank Mr. Louis A. Zanoni, President 
of Zantech Inc. for the fine workshop he conducted on the 
repair of digital watches. We thank Mr. Francois Girardet of 
WOSIC California, and Mr. Jacques Reymond of WOSIC New 
York for the updating of the new calibres introduced this 
past year. 

Jim Thorpe, student at Wayne Community College, 
Goldsboro, North Carolina, won for his school the major piece 
of watchmaking equipment that Portescap US is awarding each 
year to the school in the name of the student earning the 
highest score on his AWl Certified test. This year's equipment 
is a 2-quart Portescap Ultrasonic Cleaning Tank. Congrat­
ulations, Jim! 

As your chairman, I ask you at this time to work 
with me and our committee chairmen by answering all com­
munications promptly in order that we may be able to accom­
plish much in the short period of time we have. I know you 

the house that has it all 

by Deane L. Jenne 

Chainnan, Research and Education Council 

all have lots of work and not enough time; just remember we 
are all in the same shape, so please try. 

The Research and Education Council is an arm of 
AWl dedicated to help its member schools, AWl , and AWl 
members. We cannot and will not try to tell you what you 
have to do, but we all are ready and willing to help you 
in any way possible; you only have to ask. Just remember we 
are not supermen, just dedicated watchmaking instructors 
ready to do what we can to help. 

We will do the same this year as has been done in 
the past: all instructors who attended the REC meeting 
this year will receive a copy of the minutes. All others who 
wish to have a copy will receive one by request. o 

Officers of REC, L to R: Chairman, Gerald Jaeger, 
Wisconsin; Vice Chairman Deane Jenne, Tennessee; 
Secretary Joe Perkins, North Carolina. 

S. rt?ai'~U~'lnc. 
Worldwide Distributors to Horologists 
~\ I L/z7" 

234 C~ PIKe, Gree.ollolo, N. C. 27420, U. S. A. 
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Meeting of the REC. 

Entire group of instructors including Mr. Reymond 
and Mr. Girardet of WOSIC pictured at Diamond 
Oaks campus. 

Swearing in of new officers, L to R: Leon Martin, 
secretary, South Carolina; Joseph Rugole, Vice 
Chairman, Ontario; Dean Jenne, Chairman, Tennessee; 
by Gerald Jaeger, as Joe Perkins observes. 

(More photos on page 30.) 
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Inside the ~lock Shop 
with James L. Tigner 

CMC 

REP AIRING WOODEN MOVEMENT CLOCKS 

Part 4-Conclusion 

While it's long been a common practice among clockmakers 
to replace broken wheel teeth in wooden movement clocks, 
it's generally been considered impractical, if not impossible, 
to replace broken leaves in wooden pinions. The reasoning is 
that in a pinion the necessary space is lacking for inserting 
a plug at sufficient depth for adequate strength. 

I haven't found this to be so. Basically, the same two 
methods we reviewed last month for replacing wooden wheel 
teeth can be used for replacing wooden pinion leaves. Those 
who missed last month's session may want to turn back to 
it now for additional details, but briefly the two methods 
are: (1) a fast, modern, mechanically sound method using 
quick setting epoxy poured into teeth-forming molds of non­
hardening modeling clay. John Guerin, a skilled restorer of 
antique clocks from Poughquag, New York, who has been 
successfully practicing this innovative technique for three 
years, showed me how it is done, and now offers it to all 
who are interested. And (2) a more traditional way, using 
hardwood inserts. 

Let's take a look at the epoxy method, as applied 
to broken pinion leaves. Figure 1 shows the modeling clay 

Figure 1. 

pressed around several undamaged pinion leaves. In Figure 2 
we see the clay cut away with a knife flush with the pinion 
leaves, revealing the leaf impressions we are seeking. 

So far, our procedure has been identical with that 
followed last month in replacing wheel teeth, but now a small 

Figure 2. 

difficulty arises, not encountered in repamng wheel teeth. 
Again in Figure 2, note that, in a pinion, the clay covers more 
than fifty percent of the gear, which means that, before it 
can be removed, the mold must be opened somewhat, as 
in Figure 3. 

Now when the mold is relocated over the area of 
missing leaves, as in Figure 4, it must be pushed together again, 
which, despite our best efforts, usually results in some defor­
mation of the mold. This must be corrected by eye, using 

Figure 3. 
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a straight wire and knife blade for modeling tools. The leaf 
spaces tend to close in, and in reopening and reshaping them, 
Mr. Guerin advises that it's better to make them too large 
than too small. You can always file the hardened epoxy 
down to size, but building it up is not as easy. 

~fore filling the reshaped mold with epoxy, be sure 
the clay is pressed snugly against the back side of the pinion 
and the arbor. Cleaning up a leak after the epoxy has set 
can be an exasperating, time consuming job. 

I use a wire to fill the pinion mold, picking up the epoxy 
as I would oil with a wire oiler. The same wire can be used 
for tamping the epoxy fully down in the cavity and for dis­
placing air bubbles. 

Usually in about an hour the epoxy will be sufficiently 
set to permit removal of the mold. It's a good idea to wait 
no longer than necessary, since, if a leak did occur in spite 
of our efforts to prevent it, the epoxy will still be soft enough 
to cut with a razor blade and be peeled off the overflow area, 
which is easier than filing. 

And speaking of filing, before any is done to shape 
the pinion leaves (if necessary), wait until the next day, when 
the epoxy will have fully hardened. Otherwise your me 
will load up with gummy epoxy, which will be time con­
suming to clean. Always fmish with a fme me (No. 6), leaving 
the pinion leaves smooth, so as not to abrade the old wood 
of the mating wheel teeth. 

Returning to Figure 4, notice that a rough slot has 
been cut where the old pinion leaves had broken off. As in 

Figure 4. 

wheel tooth replacement, Mr. Guerin says this slot is unnec­
essary except in cases where oil has impaired the bonding 
surface. Just run the epoxy right over the broken stump 
of the old pinion leaves. 

In Figure 5 we see an example where epoxy leaves have 
been molded in this way, over the broken stumps of the 
old leaves. Despite the fact that the leaves are a little too 
thin (a consequence of my failure to heed Mr. Guerin's advice 
about better too thick than too thin), they are remarkably 
strong, seemingly just as strong as the original wooden leaves. 

And now for the second method, using hardwood 
inserts, there's no question that it takes longer. But, as in 
wheel tooth replacements , it does a first-rate job, retains the 
wooden character of the clock, and in my view warrants a 
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# 
WATCH BATTERIES 

201 
301 
303 
309 
313 
323 

PRICES 

$1 .84 325 $0.90 386 $0.88 
0.83 343 0 .88 387 1.21 
0.83 354 0.96 388 0.96 
0 .96 355 1.21 389 0.96 
0.96 357 0.88 392 0.88 
0 .88 384 0.96 393 0.88 

3-6% DISCOUNT OFF INVOICE ..... 

ALL ORDERS RECEIVED BY MAIL OR PHONE . . . BY ll:OOAM 
ARE SHIPPED BY UNITED PARCEL SERVICE OR U.S. MAIL 

AT 4:00PM THE SAME DAY 

• POSTAGE PAID ORDER FORMS e FREE DISPLAYS 

e NO SHIPPING CHARGE e FREE TECHNICAL DETAILS 

• NO MINIMUM ORDER e BONUS PROGRAMS 

SEND YOUR NEXT WATCH BATTERY ORDER TO . .. 

A. G. BARTHOLOMEW, INC. 
"THE BATTERY PEOPLE"' 

11189 SPEAR ROAD CONCORD TWP. 
PAINESVILLE, OHIO 44077 

PHONE (216) 951-8383 
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higher repair charge. It's been my method for twenty-five 
years, and that may account for a personal prejudice in its 
favor. 

To make this method economically feasible a good set 
of burs is essential for cutting a clean, straight-sided recess 
in the pinion to receive the plug, as shown in Figure 6. A set 
I've found useful, not only for this job but for a wide range of 
clock repair work, is a stone setting assortment of twenty­
four burs that comes in a plastic case. Both the Vigor Bestfit 
catalog and the La Rose jewelers catalog (not the clock move­
ment one) list it under Catalog No. 30008. Dental supply 
houses carry tiny burs in various shapes that are excellent 
for squaring up corners, boring small holes, etc. 

I find a flexible shaft machine both handier and faster 
for burring work, but a lathe will serve for most jobs. The 
work is hand-held, and care must be exercised to prevent the 
bur from grabbing and over-cutting. 

Figure 5. 

I cut the recess to a depth of about one-third the root 
diameter of the pinion, or to where the pivot begins to show. 
When the right depth has been reached, and all is straight and 
square, I saw and file the plug to fit the recess. The shape 
should be so oriented that the grain will run radial to the 
pinion's center to insure maximum strength in the leaves. 

Saw and ftle the insert to length first, and then do the 
sides. I fmd the best way to do the final stages of filing is to 
rub the workpiece on the file. Try to get the best fit you can, 
but of even greater importance, is for the plug to have no 
rocking motion when placed in the recess. The easiest way 
to achieve this is to bur off the high spots in the recess. Check 
to see whether the flanks of the plug are too close to the 
adjacent pinion leaves for safe use of a high speed bur in 
shaping the new leaves. It's easier and less risky to bur the 

flanks down now, with the plug out of its recess, than later 
when the plug is glued in place. 

Where the wheel is pinned and glued to the pinion, 
as in Figure 6, it's obvious that no leaves can be cut without 

Figure 6. 

first removing the wheel. So drill or bur small holes on either 
side of the two pins, which can then be pulled with a pair 
of pliers. The wheel can now be either lifted or driven off, 
depending on whether the glue is still holding. Figure 7 shows 
wheel and pinion separated. 

The plug can now be glued in place. I use a quick setting 
epoxy that attains maximum strength in about an hour. 
When fully set, the pinion is mounted between a chuck in 

Figure 7. 

the headstock and a female center in the tailstock, and the 
new plug turned to size and the ends faced. Use a slide rest, 
if you have one , but a graver can do the job if care is used 
not to catch one of the pinion leaves. 

As described in the January 1978 session of The Sh op, 
a scale is used to lay out the spacing for the new leaves, and 
center lines are drawn the full length of the plug with a pencil. 
On the two ends of the plug, profiles of the new leaves are 
sketched to match the old. 

The next step is to rough out the leaves with burs, care­
ful not to overcut and spoil the work. Finishing, of course , 
is done with files. Even though wheel cutting equipment may 
be available, I find this method faster than setting up for 
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only one or two pinion leaves. With trade specialists, who are 
already set up, it's a different story. 

The wheel can now be reglue& and pinned to the pin­
ion. In cases of this kind, the strength of each pinion leaf is, 
of course, reinforced by having one of the ends glued to the 
wheel. 

However, pinions are just as frequently free standing 
at the long end of an arbor. In such instances, I like to give a 
little extra bonding strength to the plug by extending it along 

Figure 8. 

the arbor just a bit beyond the length of the pinion, as shown 
in Figure-8. An end view of the fmished pinion can be seen 
in Figure 9. 

American wooden movement clocks were manufactured 
with either laurel or apple wood pinions. Neither of these 
woods is readily available today, and for that reason I use 
maple. In appearance it's about the same as the original 
woods, but in resistance to splitting it's superior. Here is a 

(Continued on page 45) 

Fifty cents may seem like a lot more to pay 
for a part that costs under $2. But when that 
fifty cents prevents problems that can affect 
watches worth $50, $150, even $500, Bulova 
believes it's worth every penny. 

We begin by aging all our cells for 90 days 
instead of 30; it takes that long for most cell 
problems to surface. Then we subject the 
surviving cells to a barrage of tests undupli­
cated in the industry- for dimensional con­
formity, drainage, leakage, corrosion and 
internal impedence. The results are five 
assurances you get only from Bulova. 

• A Bulova cell always fits, perfectly- to 
within a fraction of 1/1000th of an inch. 
• A Bulova cell lasts at least a year~ 
• A Bulova cell won't leak all over the watch. 
• Power flows evenly for the life of a Bulova cell­
preventing intermittent loss of accuracy. 
• Bulova sees you get the right flow of current for 
every different kind of watch- LED, LCD, 
Analog Quartz. 

Fit, lifespan, leakage, flow and current. 
Five kinds of problems your customer won't 
have when you use a genuine Bulova cell. All 
for 50¢. A small price to pay for the reputation 
YOU tOOk yearS tO earn. "LCD and LED cells not included 

BULOV~' 
A name you know on a power cell you can trust. 

Bulova Material Sales, 
62-10 Woodside Avenue, Woodside, N.Y. 11377. 
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============================================~=========== 

AS 1700 AUTOMATIC DRIVING GEAR 

by Leslie L. Smith CMW 

========================================================= 
Many years after a particular movement has been discontinued 
by the manufacturer, the watchmaker finds he is still called 
on to service and repair it. Sometimes it's a simple part re­
placement and in other instances replacement is impossible, 
so the watchmaker must improvise. The repair I cover in this 
article deals with such a situation. The AS 1700 (basic model) 
was marketed in great quantities and although it is a dis­
continued model, we will be seeing it for some time to come. 
For the most part it is a good movement; however, after 

Figure 1. 

several years' use the final driving gear pivot post begins to 
wear, allowing the wheel to shift, causing misalignment, and 
undue strain on the self-wind unit. 

A close inspection should be made on every move­
ment brought in for repair. Detection is easy because the screw 
holding the wheel will no longer be centered. Figure 1 shows 
the wheel before wear has taken place, while Figure 2 shows a 
shift in the wheel and the screw is no longer centered. After 
removing the screw, it is easy to see the seriously worn post 

Figure 2. 
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Figure 3. 

Original AS 1700 screw 

Bulova 5AH ratchet wheel screw 
being altered 

Figure 4. 

and how much the wheel is out of alignment, Figure 3. Ob­
viously something must be done if the watch is to wind 
properly. 

The post is milled out of the main plate and because 
the plate is very thin at this point, removing the old post and 
replacing it could not be done satisfactorily, so there has to be 
an alternative method of making the repair. 

The easiest and most practical way to correct this 
situation is to use a screw with the same thread size (0.49 mm) 
as the original one but one with a larger head diameter, so the 
head can be cut to fit the wheel exactly, allowing approxi­
mately 0.02 mm side clearance for proper freedom. A screw 
very suitable for this purpose is the 5 AH Bulova ratchet 
wheel screw. The threads are a little too long and will have to 
be shortened slightly, but it works very well. Put it in the lathe 
and carefully cut it down to fit the wheel. The head has to be 
considerably larger than the original one. The diameter of 
the original screw head is 0.85 mm while the new screw 
head, when turned to proper diameter, is 0.97 mm. Figure 4, 
from left to right, shows the original screw, the 5 AH ratchet 
wheel screw, and new screw after turned to correct diam­
eter. The larger head holds the wheel in its original position 
and acts as the bearing rather than the post. 

The screw should be thinned so as not to extend 
above the wheel and should be polished to reduce friction. 
Also, the thread length must be shortened or it will protrude 
and interfere with the calendar mechanism. It should be lubed 
with a light grease rather than oil because there is now a steel 
on steel friction that must be considered. Figure 5 shows 
the completed repair. 

Figure 5. 

Personal experience with this method of repair has 
been most satisfactory. I've seen no noticeable wear after the 
repair has been made and worn for several years before re­
turning for service. In the event there is wear, it's easy to 
change the wheel or screw. D 
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#876 PENDULUM #836 INSERT 

$11 ·50 
In Quantity $8 .95 

In Quantity 

A battery powered 
movement you can 
rely on- top 
quality by a West 
German manufacturer 
specializing in unique 
clock movements. 
Pendulum adjustment 
actually controls the 
accuracy. Fully solid state 
engineered without contacts. 
Warranted one full year. Pendulum 
shaft & bob have a brushed brass 
finish. Available in three lengths-
5%" - 1 0" - 12". 

1 or 2 @ 13.95 Each 
3 to 9@ 12.95 Each 

1 0 to 14 @ 11 .95 Each 
Carton 25 @ 11 .50 Each 

At long last! The answer for the 
clock installation and replacement 
markets ... A battery powered insert 
movement that is ready to install 
quickly & economically. Complete 
with polished brass finish bezel, 
attractive dial and hands. 
Functions for more than a year on a 
single 'c ' cell. All this at a 
remarkably low price. A truly 
reliable movement with millions in 
service world wide - Accuracy to 
seven seconds per day and 
warranted one full year. 

1 or 2 @ 11 .95 Each 
3 to 9 @ 10.95 Each 

10 to 24 @ 10.00 Each 
Carton 25 @ 8 .95 Each 

#400 QUARTZ #300 TRANSISTOR 

$7 .95 
In Quantity $5 .85 

In Quantity 

2 5 / 1 6 x 27/Bx 11 / 16 

30 

Extreme accuracy (one minute per 
year) is now available at moderate 
cost for customers that demand Housed in a dust free capsule, this 
precise time keeping. This quality reliable movement represents your 
movement has an especially best value today in a transistor 
balanced condensator instead of clock movement _ Runs for over a 
the customary adjustable trimmer 
used in some Quartz Movements. year on a single ·c · cell and 
Other qualityhiatures such as high accurate to within 10 seconds per 
Quartz oscillation of 4 .1943 MHz day. The low pri ce combined with 
with an extremely low aging rate . trouble free service. make this our 
guarantees reliable time keeping best seller year after year. Comes 
as well as accuracy. The small completed with poli shed brass 
dimensions are ideal for all jobs. hands and fully guaranteed for one 
Fully warranted for one year. 

1 or 2 @ 11.95 Each year. 1 or 2 @ 8.20 Each 
3 to 9 @ 9.95 Each 3 to 9 @' 7.75 Each 

10 to 24@ 9.50 Each 10 to 24@ 7.25 Each 
Carton 25 @ 8.40 Each Carton 25 @ 6.20 Each 

Delivery From Stock - Prices Include Hands - Use Coupon Below 

ESSLINGER & CO. 
333 SIBLEY ST., P.O. BOX 43561 
DEPT. H-8 
ST. PAUL, MN 5516~ 

Please Send Movements as listed Plus $1 .00 For Delivery 

___ #876 Battery Pendulum Movements @ ________ _ 

___ #836 Battery Insert Movements ®---------
--- #400 Quartz Battery Movements @ ________ _ 

___ #300 Transistor Clock Movements ®·---------
Check Here For Free Illustrated Booklet 

NAME 

ADDRESS 

CITY - ------ STATE ______ ZIP 

Horologi.cal Times 

REC PHOTOS 
(Continued from page 23) 

Louis Zanoni, President of Zantech Inc., 
makes a point during his Solid State Re­
pair seminar. 

Instructors listen attentively to Louis 
Zanoni. 

Jacques-Maurice Reymond and Francois 
R. Giradet of WOSIC present a slide 
presentation to the instructors. 

0 
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AWl NEWS 

June 19 through June 25 saw AWl activities reach a level 
never before experienced. It really began June 18th when 
30 instructors who teach watch repair checked into the 
Imperial House West Motel in Cincinnati , Ohio. They were 
there to attend a four-day in-service workshop for instruc­
tors at the Diamond Oaks Campus. These in-service workshops 
have become an annual event of the Research and Education 
Council of AWL Featured at the workshops were Louis 
Zanoni, President of Zantech, Inc. and Jacques Reymond and 
Francois Giradet from the Watchmakers of Switzerland In­
formation Service. 

Mr. Zanoni proved that repair of solid state watches 
has come of age, and there is no reason why any watchmaker 
with proper training cannot convert his skills to repairing 
these kinds of timepieces. With the use of Valtech and Zan­
tech equipment, the instructors learned to diagnose mal­
functions in a variety of solid state watches. They then made 
the actual repairs required. Before the program was over, each 
instructor was routinely changing quartz crystals, trimmers and 
making repairs to the circuitry. 

I had the privilege of sitting in on most of Mr. Za­
noni's sessions and became firmly convinced that the time 
for watchmakers to move into solid state repairs is here. 
AWl's "Introduction to Solid State Repairs" as presented by 
Robert Nelson , complemented by the various other "brand 
name" AWl solid state bench courses, combined with a pro­
gram such as Zantech's , should enable the watchmaker to 
become firmly established in solid state watch repairs at a 
relatively modest investment. 

The Swiss portion of the workshop featured the 
latest developments in microtechnology. The REC instructors 
learned first hand of the amazing advances the Swiss have 
made in this field in just a short period of time . The presen­
tation included a summary of the new movements which have 
been developed during the past year. 

In the business meeting of REC, the instructors 
selected Deane Jenne, instructor at State Area Vocational-

the house that has it all 

Technical School, Nashville , Tennessee, to succeed Gerald 
Jaeger, instructor of Milwaukee Area Technical College, 
Milwaukee, Wisconsin, as Research and Education Council 
Chairman. 

On June 23, when REC activities were coming to a 
close, many of the instructors packed their bags and headed 
across the Ohio River to the Americana Hotel at the Greater 
Cincinnati Airport. Here they joined delegates who were ar­
riving for the A WI Affiliate Chapter meeting. 

The Affiliate Chapter delegates, chaired by Willard 
Blakely, began deliberations at 9 a.m., June 24. There were 
representatives from all sections of the United States and 
Canada. When the dust had settled, the delegates had selected 
Willard Blakley and Bob Bishop to serve as Affiliate Chapter 
Director and Vice Chairman for another year. They had pre­
sented reports on their individual association's activities, and 
expressed the concerns of their individual members. The chap­
ter delegates concluded their work by making the following 
recommendations to the AWl Board. All but the first were 
accepted by the A WI Board. 

1. Recommendation that Article 10, Section 7, of 
the Constitution be modified by deleting the last phrase which 
reads, "and is not associated with any commercial enterprise 
doing business with members of the Institute ." 

2. AWl to investigate reasons for high price of some 
material and reasons for use of multiple part units that must 
be replaced as a whole at great expense. 

Comment: It was the feeling of the delegates that the 
cost of some parts is pricing the job out of the market. 

3. AWl send to National Sheriffs Association maga­
zine information on our case mark program so that they will 
promote this program all across the country. 

4. That the annual report by the Executive Secretary 
and Administrative Director be included in the AffJ.liate Chap-

-:-;?t'l!\*~ ' 
S. rLaRose~Inc. 
Worldwide Distributors to Horologists 
~\1 14'7" 

lJ4 C.........a ~'We, Grenolloro, N. C. 17410, U. S. A. 
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ter packet or a copy be given to the Affiliate Chapter Chair­
man, or the Executive Secretary or Administrative Director 
be present at Affiliate Chapter to save discussion time on 
matters which A WI has already taken action. 

AWl President, Jim Broughton, gaveled the Annual 
Board of Directors' meeting to order at 9 a.m., June 25. 
Michael P. Danner, Administrative Director, presented the 
annual report as prepared: by Mr. Danner and your Execu­
tive Secretary. Following Mr. Danner's presentation, the report 
of the Finance Committee was given. This report revealed that 
during the year 1977-78 we managed to finish in the black 
with income exceeding expenses by $3,910.66. A proposed 
budget predicated on a members' dues structure of $30 per 
year was approved. The $5 annual dues increase became neces­
sary due to rising costs. 

The AWl Board continued with annual reports from 
the various committees, and acted upon each recommendation 
of these committees. As a result, the entire AWl program for 
1978-79 was formulated. 

Aside from the stresses of long meeting deliberations, 
the weekend had its more relaxing moments. On Friday 
evening, June 24, more than 60 persons traveled to A WI 
Central to see the AWl Museum. Everyone was impressed with 
the advances of the museum, and the work of our Curators, 
Orville and Josephine Hagans. Saturday evening, June 25, 
the Watchmakers Association of Ohio honored their own 
Jim Broughton , with a delightful pool side cookout. Everyone 

welcomed this event; our thanks to WAO for making it pos­
sible. ·After the cookout many delegates enjoyed the AWl 
Tour slides as presented by Henry Fried. Also presented were 
several of AWl's newer slide programs by Wes Door, Robert 
Bishop and Marion Blakely. 

The meetings concluded with the installation of the 
newly elected Board members. These directors, along with 
the ten incumbents, selected the following officers: 

Orville R. Hagans, President 
Leslie Smith, 1st Vice President 
Joe Crooks, 2nd Vice President 
Marvin E. Whitney, Treasurer 
Karl Buttner, Secretary 
We look forward to working with the new Executive 

Board and Board of Directors. With their guidance and coop­
eration, AWl can expect another year of progress. We will 
give more details of A WI's 1978-79 program as it unfolds 
during the year. D 

Members wishing a copy of the Annual Report and 
Financial Statement may obtain a copy by sending a 
selfaddressed LETTER SIZE envelope to A WI 
Reports, Box 11011, Cincinnati, Ohio 45211. Please 
affix $.28 postage for first class mail. 

Robert Phillip installing Leslie L. Smith as first vice 
president; Joe Crooks, second vice president; Karl 
Buttner, secretary; Marvin Whitney, treasurer. 

Installation of Orville Hagans as AWl President. 
Robert Phillip chairs the ceremony. 
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American Watchmakers Institute past presidents 
seated L to R: John Farrel, Don Leverenz, Henry 
Fried, Clint Aderman. Standing: Jim Broughton, 
Harold Calvert, Marv Whitney, Jerry Jaeger, Bob 
Nelson, Ewell Hartman, and Hal Herman. 

Onlookers at the past presidents reception. 

B 

I. WI Of~~ & ~~N~ 
607 S. HILL ST. · SUITE 820 

LOS ANGELES, CALIF . 90014 
(213) 626-1471 

Memo to rated jewelers. 

GLASS CRYSTAL GRINDER 

One-quarter HP direct drive motor with attached 
switch. Motor rated at 1725 RPM 40° C, on a solid 
base with water pan sponge and 4 in. dressed Norton 
stone , suited to the grinding of glass watch crystals. 

Price $110.00 

Order today from your watch material supplier 

(§) CRYSTAL COMPANY 
653 11TH AVENUE 
NEW YORK, NEW YORK 10036 

Make Us Your HEADQUARTERS for WATCH BATTERIES 
EVEREADY DURACELL - RAY-0-VAC • HAMILTON • ACCUTRON • CARAVELLE - SEIKO - LONGINES ·GRUEN - WITTNAUER 

We Also Give Same Day Service on All Jewelers Tools and Watchmakers Materials and Supplies. 

co. 
Order From 

B. RUSH APPLE 3855 W. Kennedy Boulevard - Tampa, Florida 33609 

Phone (813) 870-3180 
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ELM Trust meeting (L toR): Jo Hagans, Hal Herman 
and Henry Fried. 

Mrs. Kelton, Curator Hagans, and Gene Kelton . 

AWl annual board meeting in progress. 

ELM Trust meeting (L to R): Milt Stevens, Jim 
Broughton, Bob Bruckhart and Orville Hagans. 

AWl Central museum area. 

President Broughton presiding over meeting . 

(More photos on page 54.) 
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AFFILIATE CHAPTER COLUMN 

The Afflliate Chapter meeting is history for the year 1978. 
We will not meet again until the latter part of June 1979. This 
will give all delegates a full year to think of any new ideas 
and recommendations for that meeting. While the meeting 
and its content are still fresh in the minds of the delegates who 
were at the meeting, I would like to ask them to make some 
notes and forward them to me. If anyone has any suggestions 
or criticism, let's work on it for the next meeting. Only by 
input can we improve our meetings. We had a very fine meet­
ing this year with all delegates making remarks about problems 
or ideas which they presented at the meeting. The represen­
tation was very good. We had delegates from 36 Chapters in 
attendance and just prior to the meeting we received word 
from Georgia that they would like to become an Afflliate 
Chapter. I would like to commend the delegates who were 
at the meeting. They· had a long hard weekend, but the hard 
work paid off, since the A WI Board of Directors approved 
all of the recommendations from the Afflliate Chapters with 
the exception of one. 

You who were delegates at the meeting, I hope you 
will not take your associations for granted, but give them a 
report on the activities at the meeting. Some of you were 
sent at great expense to your various groups and I would 
wish that you report back to them either through your news­
letter, or by an oral report at a future meeting. Some of your 
members will not have the opportunity to attend one of 
these meetings. So, only by sharing in your experience through 
a report from you will they be able to take part in the meetings. 

I think those of you who have been delegates in the past 
have been able to see the benefit of the reports being sent 
in early and receiving them back in a packet form prior to 
the meeting. There were many favorable comments heard 
in regards to this procedure. Everyone seemed to like the 
opportunity to read the reports and recommendations from 
other chapters prior to the meeting. We do hope to have a 
more complete cooperation in this effort in the coming 

the house that has it all 

by Willard Blakley CMW 

year. I also would like to thank the delegates for the vote 
of confidence expressed at the meeting for reelecting me as 
the Affiliate Chapter Director. Also on behalf of my Vice 
Chairman Robert Bishop, who was reelected unanimously, I 
thank all of you sincerely. With a vote of confidence such as 
this, it presents even more of a challenge to do more for the 
Afflliate Chapters. If I can be of assistance to anyone during 
the coming year please let me know. 

The meeting recessed Saturday evening for everyone 
to enjoy a poolside cookout through the courtesy of the 
Watchmakers Association of Ohio. The food was supplied 
by Mr. and Mrs. Bob Allis, Mr. and Mrs. Al Finch, and Mr. and 
Mrs. Al gruenig. We were also treated to some entertainment 
by guitarist Don Ragan. There was a cake for the outgoing 
pre~ident of AWl, Jim Broughton. The cookout provided a 
welcome change of pace along with the opportunity to visit 
with old friends and meet new. 

At the Affiliate Chapter meeting this year we all expe­
rienced a first-all delegates brought a flag either from their 
organization, their Affiliate Chapter banner, or state flag. 
The response to this was really gratifying as we had twelve 
flags to display around the meeting room. Through the gener­
osity of the delegates and friends who were at the meeting 
Friday we will also have a special flag to display next year­
our own Affiliate Chapter banner! Those who were at the 
meeting were able to see a scale model of this banner. The 
order has been placed for this and we will proudly display it 
at next year's meeting. A request was made for donations 
from the delegates to cover the cost of this and they re­
sponded generously. 

Those of you who were delegates to this 1978 meeting, 
please encourage your association to name a tentative delegate 
for the 1979 Affiliate Chapter meeting soon. By so doing we 
can keep in touch with that person concerning business we may 
have during the coming year. It is very important that we 
know to whom to direct information, Also, associations that 

ti? l\"'~ 
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Worldwide Distributors to Horologists 
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did not send a delegate to the meeting, why not start making 
plans now for someone to represent your organization at the 
meeting in 1979? You are part of the Affiliate Chapters and 
this meeting is a good way you can be heard by all other 
chapters. Our meetings have been well attended in the past, 
but I think we can do better. I would like for the coming 
1979 Chapter meeting for us to shoot for 100% representation 
of the Affiliate Chapters. 

We wish to congratulate the new AWl Directors, and 
the new President, Orville R. Hagans. Mr Hagans has led, 
advised, and directed us for many years and now he will 
serve as our President. 

Again let me thank all delegates for their support and 
for the display of confidence in my ability to serve as Affiliate 
Chapter Director. I will do my best to live up to your expec­
tations. I will be in touch with all delegates in the near future. 
If I can be of any help in any way please do not hesitate to 
contact me. 

Jack Schecter of Seiko Time Corporation. 

Affiliate Chapter meeting in progress. 

Robert Phillip, right, swears in Willard Blakley as 
Affiliate Chapter Chairman. 

Tony Riggio, President Cincinnati Watchmakers 
Guild, discusses Seiko 5-year guarranteed batteries. 

Chairman Willard Blakley, right, and Vice Chair­
man Robert Bishop. 

36 Horologi.cal Times August 1978 



NEW JERSEY 

Horner Williams, past president of the NJ Retail Jewelers 
Association, showed watchmakers there is more to a success­
ful repair business than knowing how to service watches when 
he appeared at the June meeting of the Watchmakers Associa­
tion of New Jersey. 

Mr Williams, himself a watchmaker, gave a wealth 
of tips on handling customers with effective sales techniques. 
His own sales expertise is attested to by a busy retail store in 
Red Bank which has won the Bulova Window Display contest 
and the Speidel Sweepstakes Award. 

Taking in repairs is a skill which pays dividends to 
the watchmaker who learns to use it, according to Mr. Williams. 
Every action, from greeting the customer to delivering the 
completed repair, should be used to build sales, more sales and 
repeat sales, he said. 

Mr. Williams demonstrated proven techniques for 
examining jobs, presenting diagnoses and answering objections. 
He also showed how to itemize benefits and regulate service 
so the customer feels his needs are met. Tips for generating 
tie-in sales and ways to add on additional services, pointed 
the way to bonus profits from routine business. 

Guest speaker at the September 12 meeting of WANJ 
will be Jack Schecter of Seiko Time Corporation. Schecter, 
manager of Seiko Technical Services, will give an illustrated 
talk on "The Digital Explosion." He will trace the develop­
ment of timekeeping devices up through the electronic circuitry 
of digitals and give ideas of what the future holds for repair­
men as the liquid crystal quartz takes over in the industry. 
Plenty of time will be allowed for questions afterward. 

The W ANJ bench course on Seiko quartz is se't for 
September 24 at Howard Johnsons in Clark. Registrations can 
be sent to Joseph L. Cerullo, 43 Hillcrest Avenue, Cranford, 
New Jersey 07016. Jersey members and AWl members will 
be given preference, after that it is on a first-come basis. 

A panel of industry representatives will be coming to 
the W ANJ dinner meeting on October 9 for a discussion of 
current trends. This will be at the Ramada Inn in Rochelle 
Park. Also coming up is the dinner dance, November 11, at 
which life members will be honored. 

MASSACHUSETTS 

At the June 13 meeting of the Massachusetts Watchmakers 
Association, two programs were presented. John DiMuccio of 
Providence, Rhode Island showed slides of the February watch 
seminar and the tour of the E. Howard Watch Company. 
Also, Mr. Sandforth A. Roth, President of the Admisnic 
Corporation, and Mr. Jeffrey Tung, who developed the Time­
A-Chron II Quartz Watch Timer, were featured guests. New 
members of the Association include Vincent Costa, Philip 
Whitney, Ned Sullivan, Eldon Barrows, and David Cate. At 
the May 7 bench course, Instructor Gerald Jaeger presented 
a course on the ESA 942711 Quartz Digital and the ESA940.11 
to the 45 who attended the seminar. 

CALIFORNIA 

Warren Rogers, watchmaker, jeweler, diamond setter, gold­
smith, engraver, and long time member· of the Horological 
Association of California shared his knowledge with 160 HAC 

U.S. HEADQUARTERS FOR All SCHATZ PARTS 
PARTS FOR THE NEW 400 DAY ELECTRONICS 
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watches! 

"Yes, send me the PRESIDENTIAL 
SERIES 17 jewel watches as indi­
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_1 sampla @ 29.90 
_Jto12 @25.90aach 
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NAME: _______ _ 

ADDRESS: - ------
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DELEMONT WATCH COMPANY 
Box 109A Dept. HT W. Farmington, Ohio 44491 

LEARN watch111aklng and l•welry 
Choose courses 1n: Wa1chmaking Classes begin every Monday lhroughou1 
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WRITE FOR 
F'RE:E BULLETIN KANSAS CllY SCHOOL 

OF WATCHMAKING 
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members at the June 13 meeting in Los Angeles. A basic con­
cept of HAC is the exchange of information to improve the 
livelihood of the watchmaker. Warren achieved this goal­
each person in the audience definitely profited from the advice 
he gave. 

How can a watchmaker achieve success and respect? 
Warren answered this question in five parts. (1) Customer 
image. "Is your bench piled high with parts, spring bars, 40 
disassembled watches, or is it like an operating room?" Keep 
your bench clean. Dress well. Involve yourself in community 
and industry activities. Display achievement certificates. (2) 
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Pricing. "Do not sell your skills at a point that is not profitable 
to you." (3) Salesmanship. "Get off the defensive ... get some 
courage." You should not feel guilty charging a fair price. 
(4) Shop operation. You must be efficient in your shop opera­
tion to make money in watchmaking. Hire an apprentice or 
high school student to polish crystals, clean cases, install spring 
bars. Leave your time for the skills that give you the privilege 
to be called a watchmaker. (5) Delivery. "Do not just toss the 
envelope at the customer and say that will be $18.75." Take 
time to explain your guarantee, the operation of the watch, its 
limitations. 

A theme that rang loud and clear throughout Warren's 
presentation was "to be a professional, you must think like a 
professional." 

PENNSYLVANIA 

The Watchmakers' Association of Pennsylvania, Inc. is now 
composed of two guilds. The Pittsburgh area members of the 
Watchmakers' Association of Pennsylvania formed their own 
guild at the May 9, 1978 meeting. It is known as the Allegheny 
Watchmakers Guild and will be an affiliate chapter of the 
State association. The officers of the new guild are Ralph 
Henning, President; Albert Rodibaugh, Vice President; Walter 
Guenther, Secretary; Bill Wasson, Treasurer. 

At the June 13 meeting the guild members were 
guests of the Kirk Dial Company, touring their dial refinishing 
facilities. 

The annual summer picnic date is August 13 at the 
beautiful country estate of Mr. and Mrs. Gene Eckstein. 

OHIO 

The Watchmakers Association of Ohio presented a seminar on 
Sunday, May 21 at the Imperial House Motel in Findlay. The 
watch movement covered was the Bulova Quartz Stepping 

A group of WAO members working on the Bulova 242 
quartz movement at the seminar in Findlay, Ohio. 

Motor Model 242. The instructor was Mr. Cal Sustachek, of 
Racine, Wisconsin, who will very shortly be working for the 
Bulova Watch Company in an educational capacity. There 

Robert Allis and AI Gruenig of WAO, host chapter, 
making preparations for the cook-out at the recent 
AWl annual meeting. 

were 41 men and 1 lady in attendance. All received their 
certificate on this movement. 

Mr. Howard Opp from Chillicothe, Ohio, a board 
member of WAO and an instructor for AWl, will be handling 
the seminars on the Bulova 242 when Cal Sustachek leaves. 

James Broughton is presented a cake by the WAO. 
L to R: Dorothy Aderman, Robert Phillip, James 
Broughton. 
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Milton Stevens, AWl, receives Dick Lang Award 
from Albert Finch, President of WAO, for Roger 
Evans CMW. This award was presented to Mr. Evans 
for scoring the highest mark on the AWl Certified 
Master Watchmaker's exam. 

L to R: Cal Sustachek, AWl, of Racine, Wisconsin, 
handing over the instructor's pointer and the Bulova 
242 quartz instructor duties to Howard Opp, WAO 
member and AWl instructor. 

Howard has been assisting Cal in reconditioning these move­
ments, so he is in a good position to impart a great deal of 
knowledge when this seminar is presented again. 

INDIANA 

The first watch and jewelry repair show of the Watchmakers of 
Indiana will open at 12 noon on Saturday, September 16 in 
Stouffer's Ballroom in Indianapolis. Bench courses and sem­
inars are scheduled for both Saturday and Sunday. 

WAI has been working with Ivy Tech Schools (State 
of Indiana's Vocational Technical Schools) to establish watch 
and jewelry repair schools in Indiana. A curriculum committee 
was established which included WAI Education Chairman, 
Addison Harris, Rick Webber, Harold Calvert-whose input 
is vital to be sure curriculum is structured to prepare students 

[:J ~~!!!~~~~~ollege 
COURSES OFFERED IN: 
• Watch Repair • Jewelry Repair 
• Clock Repair • Diamond Setting 
• Clock Making • Photo-Chemical Milling 
• Jewelry Engraving 

For more information, write: 
William 0. Smith Jr .• Director of Horology 
Parkland College 
2400 West Bradley 
Champaign. Illinois 61820 

Support the 

AWl - ELM TRUST 
Scholarship Program 

by 
Sending your old 

watch batteries 

to the 

AMERICAN 
WATCHMAKERS 

INSTITUTE 

to pass the State's Watch and Clock Licensing Examinations, 
Normagene Murray, Ivy Tech Dean of Indianapolis Campus, 
Warren Haas, and Meredith Carter, President of the Ivy Tech 
Indianapolis facility. 

It was agreed that two areas of educational assistance 
from the Ivy Tech Schools would be required. One area would 
be the training for entry into the watchmaking field and jewel­
ry industry of new people and the other would be in the area 
of continuing education for licensed watch and clock repair 
people. 

A target date for the beginning courses is set for 
September 1978. While the full accreditation of the Associate 
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Degree program will not be in effect at this time, plans are 
being made for watch, clock and jewelry courses that can be 
applied to the Associate Degree program when and if the 
State's Education Commission grants approval. 

NORTH CAROLINA 

The North Carolina Watchmakers Association held its 1978 
convention on June 2-4 in Asheville. Featured speakers were 
Henry Frystak, Henry Fried, and Jean Pierre Savary. 

OKLAHOMA 

The Board of Directors held a workshop in May under Mr. 
A.J. Vanderpool. Charles Thayer was named editor of the 
monthly newsletter. 

ONTARIO 

Recent meetings of the Ontario Watchmakers Association 
featured two slide tape shows. The first was on Jewelry 
Designing and Manufacturing for the Watchmaker. The second 
was on Production Repairs. Both were prepared by Wes Door 
and are available from AWl. The OWA held its annual picnic 
on June 18 at the Museum of Time. 

VIRGINIA 

At the June 13 meeting of the Potomac Guild, Marvin Whit­
ney gave a talk on the history of the marine chronometer. 
An ethics committee was also formed at this meeting. 

The Tri-City Triangle Guild met on June 20. The 
program was a slide/tape show on Dial Refinishing. 

The Tidewater Horological and Jewelers Guild met 
on May 30, 1978 at Clayton's Restaurant, with HA V presi­
dent Chuck Nesmith present. Ray Riley, past president, and 
Charles Cohn, immediate past president, also attended. Four 
members from the Peninsula Guild were in attendance: George 
W. Pittman, Robert Barclay, Gus Ramsey, and E.A. Charlton. 
Mr. Cohn gave a report on the HA V convention which was 
held May 13-14, 1978 in Alexandria, hosted by the Potomac 
Guild. Membership in the Tidewater Guild was 85 this past 
year. 

NEW YORK 

New administrators for the New York State Watchmakers 
Association include David W. Gutchess, Executive Secretary, 
and Evelyn Gutchess, Recording Secretary. The board of 
directors met on May 7 and planned for the courses, speakers, 
and entertainment for the upcoming season. They also met 
with Paul Wadsworth, chairman for the convention to be held 
September 16-17. The board decided to form the following 
committees: education, technical, research, and seminar; 
social; by-laws; new guild; convention; nomination; library 
and museum; editorial. Members are asked to participate in 
the work of these committees. 

On May 28, the Rochester Guild sponsored a bench 
course taught by Gerald Jaeger. 

The Horological Society of New York met on June 5. 
The program featured a showing of clock slides by Henry 
Loeser, a swap session, and an intermembership discussion. 
This was the last meeting until September. D 

LAW ENFORCEMENT INQUIRY 

Information is requested regarding a Gerard Perregaux 
men's wrist watch, case markings: 

Jl2198D 
K937 
4154Z 
V240-l 
W3/127 
D13859 

Contact Massachusetts State Police, 460 Dalton Ave., 
Pittsfield, MA 01201, Attention: Robert G. Scott, 
Trooper. 

40 Horological Times August 1978 



NEW PRODUCTS 

NEW BRIGHTLY LIGHTED 
VERTICAL JEWELRY SHOWCASE 

Jacoby-Bender Inc., one of the country's leading manufac­
turers of men's and women's fashion jewelry is now offering a 
new and unique jewelry merchandising display. The new 
"Light & Motion" store fixture is unlike any other store 
display available today. The unit measures only 20'h inches 
square and is 5'h feet tall and takes less than 2 square feet of 
floor space. 9 clear plexiglass shelves holding 8 packaged 

the house that has it all 

bracelets per shelf (72 total). rotate silently under two con­
cealed 15 inch overhead lights plus two vertical 24 inch fluor­
escent lights. Jewelry is brilliantly lighted and floats within the 
display with no corner obstructions. Rear door is framed in 
steel with full length hinge and 3-way lock and key. 

Jacoby-Bender offers free personalization of each 
display with the jeweler's store name in gold letters across 
the top panel. The display comes with a set of four inter­
changeable seasonal signs that feature the store as headquarters 
for Christmas gifts, Valentine gifts, graduation gifts, and 
Mother's Day and Father's day gifts. 

The new "Light & Motion" display from J-B is avail­
able for immediate delivery with a choice of two display 
assortments. The ID-171 men's and women's !dent Bracelet 
Assortment includes 71 men's and 42 women's right con­
nection idents (35 yellow-78 white) plus 35 men's and 23 
women's RC-11 idents (35 yellow-21 white) at a cost of 
$995.00 and a suggested retail of $2,996.00. 

The ID-172 Embracelette, Right Connection & RC-11 
!dent Assortment features 24 women's engraveable em­
bracelettes (15 yellow-9 white). 67 men's and 32 women's 
right connection idents (32 yellow-27 white) and 35 men's 
and 14 women's RC-11 idents (31 yellow-18 white). Jeweler's 
cost $995.00, suggested retail $2,004.00. 

GLASS CRYSTAL GRINDER 

Tools that enable the watchmaker to fit glass watch crystals 
are readily available today. Basic is the Vernier gauge to ob­
tain correct measurements of the bezel. Reference to catalogs 
available from watch material suppliers illustrating replace-

ment glass watch crystals at actual size will enable him to 
order the correct crystal. 

If the crystal does not snap-fit, use of any emery 
cloth applicator will enable him to take the crystal down 
0.2 mm. If more is needed, the glass crystal grinder can be 
used. Note: the sponge must be thoroughly wet, and bevelling 

s. ri?ai'~~lnc. 
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should be done lightly on the side of the wheel. More in­
formation is available from American Perfit Crystal Corpora­
tion, 653 Eleventh Avenue, New York, New York 10030. 

SWEST INTRODUCES NEEDLE FILES FOR WAX 

Swest, Inc. announces it has now added a kit of 6 wax files 
to its line. These coarse-toothed needle files come in the 6 
most popular shapes: Entering, Half Round, Round, Square, 
Triangular and Equalling. The addition of these files is a result 
of popular demand by wax designers for needle files similar 
to those used for finishing jewelry. Even the coarsest metal 
file is too fine for wax working, so these specially designed 
tools are a great aid to the jewelry designer when making the 
wax pattern. For complete information request free wax 
file brochure from Swest, Inc., 10803 Composite Drive, 
Dallas, Texas, 431 lsom Road, San Antonio, Texas or 1725 
Victory Boulevard, Glendale, California. 

NEW WATCH BATTERY REPLACEMENT GUIDE 

Mr. Robert McCiancy, Vice President and General Manager 
of the Vibrograf Machine Division of Portescap US, (Sole 
Distributor of VARTAchron replacement watch batteries on 
the North American continent) has announced the introduc­
tion of a new VARTAchron watch battery replacement guide. 
This handy new guide contains information on the complete 
VARTAchron watch battery line, which includes 28 different 
battery types for electric and electronic watches including 

LED, LCD, low and high drain. Free copies are available 
directly from Portescap US Vibrograf Machine Division, 
6 Ohio Drive, Lake Success, New York 11040. 

RAILROAD QUARTZ 

The easy-to-read white en­
amel dial, with red sweep 
second hand, silhouette 
minute and hour hands, 
black and red Arabic nu­
merals reading from 1 to 12 
and 13 to 24, respective­
ly, is the distinctive fea­
ture of this stainless-steel 
water-resistant railroad-ap­
proved Bulova Accutron 
quartz day-and-date wrist­
watch. The new style also 

features a scratch-resistant and distortion-free Dura-Crystal 
and the Accuset mini-computer control system (that sets 
the second hand exactly, at the press of a button), tritium 
indicators and a black corfam lizard-grain strap. In-use 
accuracy is to within a minute a year, and continuous op­
eration for at least 12 months is assured by a single replace­
able aspirin-sized power cell. Suggested retail price: $160. 
Additional information is available from: National Sales 
Manager, Bulova Watch Company, Inc., Bulova Park, 
Flushing, N.Y. 11370. 

SEIKO TO INTRODUCE AT ATLANTA 
AND CHICAGO GIFTS SHOWS 25 
NEW HIGH QUALITY DESIGNER 

QUARTZ CLOCKS WITH ALARMS 

Seiko Time Corporation recently announced that it will 
introduce 25 new high quality designer quartz clocks with 
alarms at the Atlanta Gift Show (July 23-27) and the Chi-

11 12 
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cago Gift Show (July 30-August 4). The new clocks, ranging 
in retail price from $85 to $145, expand Seiko's wide line of 
decorator-styled clocks to 46 models. 

Elegantly styled with colorful dials to enhance any 
room, they are perfect accessories for desks, end tables or 
shelves-and provide beautiful new dimensions for both con­
temporary and traditional home furnishings. 

Model L00600 has a square brass case with a brown 
and beige enamel front. It retails for $110. In the identical 
shape and at the same price is model L00610, with black and 
turquoise enamel front. 

Two complementing colors, forming an abstract 
design, highlight the dials of models L00630 and L00640. 
Model L00630 has a rectangular shaped brass case, with a 
combination green and turqoise abstract dial. Model L00640 
has a combination of black and red dial. Both timepieces 
retail at $90. The same brilliant colorations have been fash­
ioned onto the brass cases of new models L00700 and L00710. 
Model L00700 has a black and red enamel front with gilt 
dial. Model L00710 has green .and turquoise enamel front 
with gilt dial. Both clocks retail at $120. 

Unusual modernistic "oval-oblong" shapes are stand­
out features of four others of the new clocks. Each has an 
oval case, with round dial. Model OP001 G, at $85, has a 
brushed gilt case with a white dial; model OP002G has a 
textured gilt case and gilt dial, at $90; model OP003K offers 
a matte black case with matte black dial, at $95, and, model 
OP004S has a brushed silver-tone case with silver-tone dial, 
at $95. Both models OP003K and OP004S, also have the 
addition of studs in the gilt ring which surrounds the dial. 

Another quartet of models, equally as contemporary, 
have square cases rounded at the corners. They include model 
OP005G, with brushed gilt case and white dial, and Roman 
numerals, at $85; model OP006G, with textured gilt case and 
brushed gilt dial at $90; model OP007K, with matte black 

OP007K 

the house that has it all 
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case and dial, at $95; and model OP008S, with brushed 
silver-tone case and silver-tone dial, at $95. Both models 
OP007K and OP008S also have the addition of studs in the 
gilt ring which surrounds the dial. 

Circular brass cases and dials with enamel set the 
high fashion tones of models L00590 at $100, with black and 
turquoise enamel rings surrounding its gilt dial, and markers 
and dots at the four quadrants; model L00560, at $100, with 
black and red enamel rings surrounding its gilt dial; also with 
Roman numerals and gilt dial is model L00570, at $100, with 
blue and green enamel rings; and L00580 at $100 with brown 
and beige enamel rings. 

Geometrically-shaped decorative cases emphasize 
model OP012G, featuring a square gilt case and round black 
dial, with Roman numerals. Each of the corners on the front 
has black corner trim with gilt screw heads. It retails for 
$110. Another similar model, OP013G, also at $110, offers 
a square striped gilt case, with round gilt dial. A third like 
selection, model OP014S, features a square case, with round 
black dial. Each of the four corners on the front has gilt screw 
heads. In addition, the case has a design forming tiny squares 
in a graph-like effect. Its price is $110. 

Two additional new models with square cases high­
light dials with Roman numerals are models L00670 and 
L00680. Style L00670 has a brass and mahogany case and 
gilt dial with Roman numerals at $125. Model L00680 has a 
mahogany case and a white dial surround with a brass frame 
at $125. 

Two bold clocks, offering round white dials, with 
minute markers and Roman numerals are models L00650 and 
L00660. Model L00650 has a square mahogany case at 
$120, while L00660 offers a rectangular shaped mahogany 
case, trimmed at top and bottom with brass, at $145. 

The 25 new clocks being introduced are all available 
for immediate delivery to gift and specialty stores through 
Seiko's nationwide network of distributors. Seiko's current 
clock line also includes quartz wall clocks, retailing from 
$75 to $150. Eight new wall clocks were introduced in March. 
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SHIP'S CHRONOMETER 
(Continued from page 10) 

Ferdinand Berthoud. They were all attempting to find an 
answer to the question, "On what does the isochronism of 
an oscillating system depend?". 

Some were of the opinion there was just one method 
for isochronizing a hairspring, while others theorized that 
many different forces affected isochronism. Berthoud was 
one of the latter, for he surmised that friction, the escape­
ment, temperature compensation, and the hairspring affected 
the isochronal adjustment of marine timepieces. He carried 
out numerous experiments on the above and a great portion 
of his voluminous writings described these experiments and 
the results that he obtained. Berthoud made over 70 chronom­
eters and in his writing he gives a most detailed account of 
their construction. He was particularly interested in the 
stability of rate, always looking for causes of any irregularities 
of rate and attempted to reduce or eliminate them in his next 
timepiece. 

Slave Mechanism 

IN THE SPOTLIGHT 
(Continued from page 19) 

As mentioned before, no prov1s10n was made for dial or 
hands on the master clock; these appurtenances were reserved 
for the secondary clocks, which through the connecting pipes 
received air impulses at one minute intervals and recorded 
these impulses by their hands. However, the master clock re-

However, it was not until 1861, when Phillips, a very 
able mathematician, published his classic, Le spiral reg/ant, in 
which he laid down rules for the formation of curves which 
would cause the hairspring to expand and contract concen­
trically, thus eliminating any lateral pressure on the pivots so 
the center of gravity of the spring would coincide 
with the axis of the balance staff. Therefore, a theory was 
set forth explaining how terminal curve affected isochronism. 

It is a well known fact that Jules Grossman and his 
pupil, L. Lossier, did much in interpreting Phillips' theories 
so they would be understandable by the practical man. So 
the outer terminals of the helical spring follow Lossier's 
development of Grossman's theory for flat springs, for the 
theoretical factors are just the same for helical springs as for 
flat springs, in order that isochronal conditions many pre­
vail. The upper and lower terminal may begin at any place 
on the circumference of the spring without interfering with 
any timekeeping qualities, but for the sake of symmetrical 
appearance, they generally begin at points equidistant from 
the line of centers. 

Next month, the functional description will be con-
tinued. D 

Figure 3. 

stored for the Smithsonian Institution was fitted with both 
hands and a dial, as shown in Figure 3. 

The time controlling apparatus which produced these 
impulses at the same intervals, i.e., one minute, was a dead 
beat escapement and a seconds pendulum. The escape wheel 
is driven by a wheel which fits loosely over the front end of 
the arbor, but is attached thereto by a flat spiral spring which 
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Figure 4. 

serves dual purposes; driving the wheel and as a maintaining 
spring at each one minute rewind. See Figure 2. At the outer 
end of the arbor of this driving wheel is a ratchet wheel with 
eight equally spaced steel pins projecting forward from the 
surface of the wheel. Above the wheel is a weighted pawl 

INSIDE THE CLOCK SHOP 

Figure 9. 

' summation of the various woods originally used in these old 
clocks: oak for the plates, cherry for the wheels, and laurel 
or apple for the pinions, arbors, posts, and studs. Albert 
Constantine and Son, Inc., 2050 Eastchester Road, Bronx, 
New York 10461, is a good source for small amounts of 

t~1e house that has it all 

which engages the ratchet teeth and prevents the wheel from 
turning counterclockwise. See Figure 4, detail of ratchet 
wheel. 

The Secondary Clocks 

Like the master clock, the secondary clocks have jars of 
glycerine and bell jars, but in miniature and instead of sending 
the air impulses they receive one and are actuated there by. 
The bell jar is lifted by the compressed air and as it lifts it 
pushes the lever upon which it is suspended. 

Suitable pawls attached to the arbor of this lever 
engage the teeth of a ratchet wheel of 30 teeth, and at each 
impulse turns the ratchet wheel clockwise one tooth. The 
arbor of this wheel carries the minute hand and since the 
wheel has 30 teeth, the minute hand advances two minutes 
at each impulse. D 

hardwood, no matter what the kind, which was mentioned 
before in Part 1 of this series. 

Normally, the pivots on wooden movement clocks 
show relatively little wear. All they generally need is a dressing 
up with 4/0 emery paper held between the thumb and fore 
finger of one hand, while the arbor is spun back and forth 
with the thumb and fingers of the other hand. This method 
was described in detail in the article on Pivot Restoration, 
May 1977. 

Occasionally, however, grit will lodge in the walls of 
the wooden pivot hole and cut halfway through the iron 
pivot. In such cases, pull out the damaged pivot with a pair of 
pliers, reverse it, apply a little epoxy, and drive it back into 
the arbor. 

The pivot will now undoubtedly be found bent, since 
the holes in the arbors are nearly always drilled at an angle. 
A good way to staighten the pivot, when the epoxy has 
dried, is to chuck it in the lathe, which is then slowly turned 
by hand. Watch the extended end of the arbor ride up and 
down against the T-rest, which has been moved into position 
as a reference point. Each time the arbor reaches a high point, 
press down on it until it runs true. 

If the pivot extends from a simple arbor, having nei­
ther a pinion nor a wheel at its end to strengthen it, there is 
risk of splitting the arbor when using this method. To avoid 
any possibility of such damage, I always grip the arbor firmly 
with a pair of smooth-jawed pliers held close to the chuck, 
before pressing down on the other end. 

Bent pivots are quite common in wooden movements 
and each one should be checked for truth. The hole in a 
new bushing can be fitted with what may seem to be ample 
freedom, but if the pivot is not straight, it will bind at the 
slightest swelling when the weather turns hot and humid. 

As a conclusion to our series on wooden movement 
clocks, a final word on oiling. Only places where metal works 
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against metal should be lubricated in any way. This includes the 
escape wheel teeth and verge, the upper escape wheel pivot 
and brass bridge, the crutch loop, and all contact points 
between striking levers and pins. That is all. No more than the 
smallest amount of oil should be placed on the upper escape 
wheel pivot, or it will spread to the wood shoulder of the 
arbor where it will create a viscous drag that may prematurely 
stop the clock. To reduce this drag, in the event oil should 
reach the shoulder, I find it a good idea to chamfer the 
shoulder to about one-half its original diameter. 

Next month, back to brass clocks. Let's see what we 
can do with the prestigious Graham dead beat escapement. 

0 

NEW MEMBERS 

AGOSTINE, Thomas M.-Sioux City, lA 
ALDERTON, Malcolm-Westport, N. Zealand 
ANDREWS, Jean-Hollywood, FL 
AUNGST, David C.-Hampstead, NC 
BACHMANN, Mike-Boise, ID 
BECHTOL, Bruce M.-Quincy, IL 
BERGER, Steven-Buffalo Grove, IL 
BHINDI, Dilip H.-Montreal, Quebec 
BLAKLEY, Marian-Moscow, OH 
BOCCHICCHIO, Mario-Pittsburgh, PA 
BOMAN, Benny L.-Wichita, KS 
BOWEN, Jeffrey K.-Zionsville, IN 
BOYD, Luke M., Sr.-W. Bridgewater, MA 
BRINES, Johnnie-Concord, NC 
BURKEY, Wayne M.-Lincoln, NE 
BURNETT, L.E.-Toone, TN 
BUSBY, James E.-Wilmington, NC 
CAMERON, David-Malden, MA 
CARD, Gary N.-Warren, MI 
CHERRY, Thomas E.-Denison, TX 
CHRISTENSEN, Joyce-Chatham, IL 
COLE, Curtis W.-Grand Rapids, MI 
COLLISON, T.A.-El Cajon, CA 
COOPER, Herb-Syosset, NY 
CUMMINGS, Donald A.-Fort Gaines, GA 
CUTRIGHT, William-Albuquerque, NM 
CYSEWSKI, Joseph J.-Winona, MN 
DALTON, Alvin 0.-Madison, AL 
DENNISON, James M.-Weston, WV 
DePRISCO, Henry-Dania, FL 
DOAN, Roy S.-Libertyville, IL 
DURHAM, Charles H.-Mobile AL 
ElRICK, Henry-Bertrand, NE 
ELDER, Kenneth T.-Mililani Town, HI 
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EVANS, John L.-Pittsburgh, PA 
FINKE, Randy-Crawfordsville, lA 
GARRITY, Richard W.-Dorchester, MA 
GOLDFARB, Robert W.-Clearwater, FL 
GOODWIN, Philip D.-East Lebanon, ME 
GRADY, Michael P.-St. Louis, MO 
HADDOCK, K.H.-Jacksonvi!le, FL 
HARFMANN, Robert-East Syracuse, NY 
HARKRADER, Robert H.-Salisbury, NC 
HARPER, Roy-Cullman, AL 
HART, John-Irvine, CA 
HATCHER, F.R.-Los Angeles, CA 
HELKER, Fred H.-Platteville, WI 
HELM, Floyd-San Diego, CA 
HILLIER, Lowell-Westland, MI 
HIXSON, Thomas C.-Hixson, TN 
HOLLINGSWORTH, James Y.-W. Helena, AR 
HONEYCUTT, Dean L.-Forest Park, GA 
HORNE, William D.-Stedman, NC 
INGRAM, A.E.-Wilmington, MA 
INGRAM, E. Dean-Clarksville, AR 
JOHNSON, Monark, Jr.-Cuyahoga Falls, OH 
JOHNSON, William T.-Sulphur Springs, TX 
JONES, Durwood B.-lola, KS 
KEECH, Randy-Memphis, TN 
KELSO, Charles A.-Audubon, PA 
KLEIN, Henri-San Diego, CA 
KRAFT, Robert J.-Hartville, OH 
KRAUSE, Frederick R.-Baltimore, MD 
KUZKIN, Martin-Brunswick, OH 
KWIATKOWSKI, Paul T.-Park Forest South, IL 
LaCAVA, Thomas M.-Gahanna, OH 
LAMBERT, Edward-Miami, FL 
LANSING, W.A.-Arlington, TX 
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LIVESAY, Henry-Tampa, FL 
LOCKE, William I.-Kingston, NY 
McFALL, Joseph L.-Lithia Springs, GA 
McGREW, David D.-Camas, WA 
McPHERSON, Carol-Kensington, MD 
McQUIGGAN, Edward, Jr.-Rockland, MA 
McKINNEY, Robert-Martinez, CA 
MOORE, Charles R.-Rockingham, NC 
MORGAN, Harvey H.-Wellington, KS 
MURPHEY, F .A.-Clay Center, KS 
MYERS, J. Gordon-Plano, TX 
NAVARRETTE, Pedro P.-Belen, NM 
NELSON, J.W., Jr.-Falkville, AL 
OSBORN, Joel G.-Wasilla, AK 
PITTS, Howard R.-Central, SC 
PLEWES, John B.-Carp, Ontario 
PLUMMER, E.G.-Oxnard, CA 
POLLOCK, Ken-Aldergrove, British Columbia 
POSTEN, William-Berkeley Springs, WV 
RESER, Clinton I.-Burlington, KS 
REYNOLDS, Eugene-Noblesville, IN 
RHODES, Bruce T.-Daytona Beach, FL 
ROSE, Bruce R.-Franklin, VA 
ROWE, Michael-Smithtown, NY 
ROYAL, Marvin R.-Keokuk, IA 
ROYER, Lew-St. Cloud, MN 
SAMS, Charles E.-LaGrange, MO 
SANG JIN, Hahn-Falls Church, VA 
SAURBAUGH, Carl-Providence, RI 
SCHADE, Alan F.-Essex, MA 
SCHETTLER, Ernest W.-Georgetown, DE 
SEITZ, Floyd S.-Scituate, MA 
SERPENTINI, Richard I.-Middletown, NY 
SERVINSKY, Larry-Cresson, PA 
SHOPNICK, Larry D.-Allston, MA 
SIMES, Kenneth-South Salem, NY 
SMITH, Donald-Moundsville, WV 
SMITH, S. Dale-Bradford, PA 
SOEMANN, George W.-No. Tonawanda, NY 
SOWELL, Crawford S.-Sandusky, OH 
STAMMER, Nelson F.-Bowie, MD 
STEWART, Aaron C.-Safety Harbor, FL 
STEWART, George E.-Dunnellon, FL 
SYKORA, James I.-Independence, OH 
TENCZA, James A.-Middletown, CT 
TEWKSBURY, Otis-New Port Richey, FL 
THOMAS, Moyne W.-Grandview, MO 
THOMPSON, Edgar C.-Shelby, NC 
TIPS, David-Dallas, TX 
TROUT, Rev. David C.-Cincinnati, OH 
TUPPER, David W.-New Fairfield, CT 
UNDERWOOD, Dennis K.-Kalamazoo, MI 
UNDERWOOD, Harry L., Jr.-Weston, WV 
UYESUGI, Mas-Santa Ana, CA 
WEATHERLY, Max D.-Raleigh, NC 
WEAVER, Roland E.-Emporia, VA 
WEBSTER, Vern A.-Hays, KS 
WETTELAND, Arthur T.-Boone, IA 
WHITE, Randolph L.-Carmel, IN 
WILLIAMS, Gary L.-Portland, IN 
WRIGHT, Joseph-Lake City, PA 
WRIGHT, Nelson V.-Marlton, NJ 
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BENCH TIP 
with Joe Crooks 

Mr. W.H. "Bill" Reid, 2017 Ashland Avenue, Charlotte, 
is an 83-year young watchmaker/clockmaker who retired at 
65, 75, and 80. He plans to retire again at 90, 100, etc. 

I talk him out of "retirement" a few months each 
year to live with me and overhaul the clocks that I'm always 
behind in for repairs. He is the best craftsman I've ever seen 
operating a clock bushing tool, with perfect alignment of the 
pivot holes every time! 

Bill gave me this month's Bench Tip, along with a 
little bit of wisdom in his dry wit way of getting it across. 
The following is Bill's own words: 

It's been said y ou can't teach an old dog new tricks. 
This isn't true. I try to teach my girl friend something new 
each day and if you young pups would keep your ears pricked 
up so you can listen, y ou could learn a few new things also. 

It seems most all those bench tips you write about are 
"invented " to save time repairing watches, but it looks like 
you could use a new way for cleaning expansion watch bands. 

I saw you clean a dirty twist-a-flex band in the 
ultrasonic tank, brush it, rinse under hot water and repeat the 
procedure three times before it stopped oozing a black gooey 
mess on the towel when you dried it. 

Figure 1. Diagram of a twist-a-flex coat hanger 
stretcher to be used with the case attached while 
cleaning extra long bands. 

the house that has it all 

The way to cope with this problem is to have the 
watchband fully expanded while cleaning in an ultrasonic tank 
or a steam cleaner. This opens up all the moving parts so the 
black goo can be attacked and will wash out ten times quicker 
and cleaner because it is not trapped in the band. 

To make "stretchies" nothing works better than coat 
hangers. (Coat hangers to a man are equivalent to bobby pins 
for a woman.) 

J 

Figure 2. The stretcher can be adjusted for shorter 
bands. 

L .. .. - GC 0C $ ( . ..... J 

Figure 3. To clean expansion watch bands that are 
not attached to the case, the stretchers must be 
turned <Jr filed down in the lathe to a spring bar 
diameter and then shaped slightly differently. 

Knowing Bill as I do, this was the end of the conver­
sation. He refuses to become involved in a discussion and I 
would have to make expanders and try them out myself. 

It works beautifully and the watchbands are clean 
as new in very little time. 

Send your tips, name, and address to "Jingle" Joe 
Crooks, 265 N. Main Street, Mooresville, North Carolina 
28115. We will publish them along with your name. 

0 
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NEWS IN 

ERNEST BOREL-MIDO: A New Venture in the US 

Mr. Kurt A. Diggelmann, Managing Director of the Mido 
Watch Company in Bienne, Switzerland, announces the 
appointment of Borel Watch Company, 1008 Walnut 
Street, Kansas City, MO as their new exclusive distributor 
for the US. 

Such a move was made to strengthen the Mido position 
on the US market and to improve its relations with all its 
dealers. Mido, subsidiary of General Watch Co. Ltd, belongs 
to ASUAG, the largest Swiss watch industrial group. 

At the same time, Franz K. Winklhofer, President of 
Borel Watch Company, advises that Ernest Borel Switzerland 
has been purchased by Aubry Freres SA in Le Noirmont, 
Switzerland. Presided over by Mr. Marcel Aubry, this firm is 
one of the largest producers of Swiss watches. 

Borel Watch Company in Kansas City, now fully 
owned by its officers and celebrating this year its 20th anni­
versary, considers this move an important step that will 
allow it to prepare a stronger merchandising program than 
ever before. 

Mr. Winklhofer also welcomes the selction of Borel 
Watch Company as the new Mido distributor for the US 
He calls it a great challenge and a marvelous opportunity 

Franz Winklhofer and Marcel Muller, President and 
Vice President of Borel Watch Company, Kansas 
City; MO, since 1958 distributor of Ernest Borel 
Watches and now the new national distribution 
center for Mido Watches in Bienne, Switzerland. 

THE TRADE 

that two fine lines such as Ernest Borel and Mido 
should be merchandised together. Utmost care will be taken 
in the selection of the watches to be presented in each line 
so that they will complement each other and truly be an 
asset to all Mido and Ernest Borel dealers, old and new. 

WHITE HOUSE NEWS PHOTOGRAPHERS 
HONORED BY HAMILTON 

Hamilton Watch Company again honored the outstanding 
White House news photographers of the year at their asso­
ciation's annual ball and recognition ceremonies held in 
Washington, D.C., recently. This is the fifteenth consecu­
tive year Hamilton has participated in the event. 

Frank Johnston, Still Photographer of the Year·, 
was honored with an engraved Hamilton quartz watch. 
Paul Fine, Reel Photographer of the Year, received the same 

For the fifteenth consecutive year, Hamilton Watch 
Company has honored the outstanding member of 
the White House News Photographers Association 
with Hamilton watches and clocks. Left to right: 
Frank Johnston, Still Photographer of the Year; 
Bob Cirace, 1977-78 association President; J. Paul 
Zanowski, Hamilton's Exectutive Vice President; and 
Paul Fine, Reel Photographer of the Year. 
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award. Bob Cirace, 1977-1978 President of the association 
was presented with a Hamilton quartz clock for outstanding 
service. 

J. Paul Zanowski, Hamilton's Executive Vice Presi­
dent and Director of Marketing, made the presentations. 

A complete line of mechanical, digital and quartz 
watches and fine wood case clocks is manufactured by the 
Lancaster, Pennsylvania, firm. Hamilton is a wholly owned 
subsidiary of Societe Suisse Pour L'Industrie Horlogere (S. 
S.I.H.), Switzerland. 

SWEST APPOINTS GUENTHER BAERJE 
MANAGER OF NEW CALIFORNIA 

WATCHMAKERS' SUPPLY DEPARTMENT 

Swest, Inc., a leading supply house for jewelers and watch­
makers, announces the opening of a watchmakers' supply 
department in its Glendale, California office, and the appoint­
ment of Mr. Guenther Baerje as manager of this department. 

Mr. Baerje is well known to many western watch­
makers, having served them through two other supply houses 
for the past 11 years. Born in Hagen, Germany, Mr. Baerje 
carne to the U.S. in 1964 and to Los Angeles in 1967. He 
resides in North Hollywood, California with his wife, Lourdes, 
and their three young sons. 

Mr. Guenther Baerje, Manager of New Watch Material 
Department in Swest, Inc. California office. 

the house that has it all 

Although Swest opened its Glendale branch in 1973, 
it did not stock watchmakers' supplies there as it did in its 
Dallas and San Antonio offices. Now the Swest Glendale 
office can boast a complete line of merchandise for the jeweler 
and watchmaker. 

For further information contact Swest, Inc., 10803 
Composite Drive, Dallas, Texas 75220 (phone 214-350-4011), 
431 Isom Road, San Antonio, Texas 78216 (phone 512-249-
4118), or 1725 Victory Blvd., Glendale, California 91201 
(phone 213-246-8385). 

SWISS TIMING TO TIME THE 1980 
WINTER OLYMPIC GAMES 

The XIIIth Winter Olympic Games, which will be staged in 
Lake Placid, NY from February 13th to 24th, 1980, will be 
timed by Swiss Timing. 

The company has just successfully completed ne­
gotiations with the Winter Olympics' Organizing Committee 
with a contract signed in Zurich on June 19, 1978. 

According to the terms of the contract, Swiss Tim­
ing's three operational partners, Longines, Omega and Heuer, 
will be responsible for timing all sports where timing is essen­
tial and for which the highest precision is needed, in this 
case downhill and crosscountry skiing, bobsleigh, luge, biathlon 
and speed skating. 

Swiss Timing was established on July 3, 1972, by the 
Federation of Swiss Watch Manufacturers together with 
Omega and Longines for the timing operations at major inter­
national sports meets like the Olympic Garnes. The com­
pany's objectives have plainly been fulfilled since it has so far 

The s1gnmg of the contract for the timekeeping 
of the 1980 Olympic Winter Games at Lake Placid: 
from the left to the right, Messrs. Theo Girard and 
Thomas Keller, respectively Vice-President and 
President of Swiss Timing; Ronald M. MacKenzie, 
President of the Organizing Committee; and Man­
fred Laumann, Vice President of Swiss Timing. 

s. r:Cali~~lnc. 
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bid on and won the timing contract for some thirty major in­
ternational competitions, including the 1976 Olympics in 
Montreal and Innsbruck, and its services have already been 
retained for the 1980 Olympic Games in Moscow. 

KIT ASSEMBLY 

Sol Friedman (left), manager of Bulova Material Sales, sets 
up assembly line in Woodside, New York where new Bulova 

Jewelers Battery Kits are assembled prior to shipment to 
jewelers. 

SEIKO'S NEW YORK SERVICE CENTER, 
MATERIALS AND TECHNICAL SERVICES 

DIVISION RELOCATED TO NEW 
AND EXPANDED FACILITIES 

Seiko Time Corporation has relocated its New York Service 
Center and its national Materials/Technical Services Division, 
to new and significantly expanded facilities at 555 West 57th 
Street (I 4th Floor), New York, New York. The announcement 
was made by Milton Putterman, vice president of service 
operations. 

The move to the larger 25,000-square foot quarters 
represents a major stride in Seiko's continuing program to 
provide the most efficient high-quality after-sales maintenance 

and repair services available to the retail jewelry trade. The 
new facilities have been designed to meet the present require­
ments of jewelers, and to be further expanded for future 
needs, when required. 

OKLAHOMA STATE TECH 

Terri Brunson, an Oklahoma State Tech watch and micro­
instrument repair student from Fayetteville, Arkansas, and 
Gray Lawrence, supervisor of Tech's watch repair program, 

admire a variety of electronic and conventional watch move­
ments recently donated to Tech by the Research and Educa­
tion Council of AWl. Each year AWl donates several watch 
movements and hairsprings for instructional purposes to 
Tech's 20-month watch repair program of study. The elec­
tronic, digital LED and LCD movements will be used in 
students' final trimester of training, advanced watch repair. 

GOULD AND SWEST TO COSPONSOR 
TIMEX REPAIR SYMPOSIUM 

The fourth annual symposium designed to show watchmakers/ 
jewelers the profits to be made by offering a Timex Move­
ment Replacement/Repair Service was held on Sunday, 
July 30, 1978 in San Antonio, Texas. 

The Gould Company and Swest, Inc. cosponsored the 
affair, which was a four-hour program beginning at 1:00 p.m. 

"This is the fourth year we have offered this program," 
said Ken Weil of the Gould Company. "Factory representa-
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tives will be on hand to show short films on movement re­
placement and to answer any questions. Market research has 
shown that there is a great deal of profitable Timex repair 
business to be had, and this does not even take into consid­
eration the accompanying benefit of increased traffic," he 
continued. 

Earl Weaver of Swest, Inc. stated that "For most 
jewelers this program offers a large untapped source of rev­
enue for small investment in money and does not require 
the attention of an experienced watchmaker. Watchmaker 
apprentices or after-school young people can easily handle 
the exchange of movements." 

This symposium will be in two sessions; the first will 
be an introductory session and the second will be advanced, 
with a break between. Six crown and stem assortments will 
be given away as door prizes. 

All of those interested watchmaker/jewelers are in­
vited to attend the program. There is no registration charge, 
but it is requested that those planning to attend make res­
ervations ahead of time so that ade-quate space will be pro­
vided. 

For more information or for reservations please write 
to Timex Repair Symposium c/o Swest, Inc. 10803 Composite 
Drive, Dallas, TX 75220 or the Gould Co., 13750 Neutron 
Rd., Dallas, TX 75240. 

BooK REIIIEW 
by Henry B. Fried 

How to Make an English Style Bracket Clock, by John E. 
Tyler. 88 pages, hard covers, 119 figures. San Diego, Brant 
Wright Associates, 1978. $25.75. 

The number of collectors who search for fine clocks is in­
creasing greatly. This in turn creates a shortage of such items 
for many. To satisfy some, fine reproductions have been com­
mercially made. However, the high prices charged puts these 
above the budgetary limits of many . 

The appearance of these fine but commercial replicas, 
however, has generated unusual interest and desire to make 

the house that has it all 

one's own clock, say many ambitious collectors. Thus there 
are many such amateurs who have never repaired a clock but 
who are now taking group instruction. For those in areas 
where group instruction is unavailable, good textbooks are 
prime requisites and this new book is one of them. 

John T}ller of California is one who for more than 
25 years has traveled the obstacle strewn path of the ama­
teur and is thus fully aware of what the unschooled learner 
has to know. Mr. Tyler is a research physicist at the Uni­
versity of California at San Diego. 

The English bracket clock is the subject of this 
"how-to-make" book. Mr. Tyler has prepared detailed draw­
ings and photographs, recording visually each construction 
detail and successive step. Even special tools which he made 
to ease his task and ensure error-free parts making are illus­
trated in detail. Especially useful for this clock and future 
projects is a micrometer attachment to the depthing tool 
which assures success in pitching the depthing of wheels and 
pinions. The construction of the recoil escapement, so suited 
for short pendulum clocks, is detailed, as is the making of all 
the striking mechanism's parts. 

The making of the rack and snail of the striking 
section is uniquely detailed in an original approach. Even the 
dial is handmade and Mr. Tyler shows how the chapter ring, 
figures, minute markings, the backing of the dial or face 
plate are easily made and finished. Decorating the winding 
holes and other areas is also explained and illustrated. 

How to cut the wheels, pinions, fusee, wheel spoking 
or crossings and how to make the anchor, pendulum and 
pendulum bob (as well as every other part of this 18th-century 
style movement) are covered fully. 

Since the clock is a completely made individual 
product, the making of the clock case or cabinet, as he puts 
it, is explained with photographs, drawings and dimensions. 

A short separate section on the theoretically correct 
design of a fusee includes various formulas and mathematical 
equations, a contribution of Dr. R.W. Preisendorfer, a fellow 
clockmaker and research mathematician at the University at 
La Jolla. 

While inches to millimeters conversion tables are 
provided, this reviewer, who also did the preface, wishes more 
details were provided. Also, details on the making of the 
hands are not provided other than their thickness, hole sizes 
and material composition (brass}. However, Mr. Tyler's clock, 
which he completed while writing the book, won the silver 
medal at the 1977 convention of the National Association 
of Watch and Clock Collectors, competing with many other 
outstanding entries. Thus, the book serves as instruction in 
all phases of clockmaking, set up, adjustment, equipment 
use, dial making, and cabinetry. The added factor of having 
been run serially in the British Horological Journal has allowed 
its contents to be refined through editorial and reader com­
ments. 0 
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CLASSIED ADS 
Regulations and Rates 

Ads are payable in advance $.30 per word, $.40 per word in bold type. Ads are not 
commissionable or discountable. The publisher reserves the right to edit all copy. Price 
lists of services will not be accepted. Confidential ads are $4.00 additional for postage 
and handling. The first of the month is issue date. Copy must be received 30 days in 
advance. 

HOROLOGICAL TIMES; P. 0. Box 11011; Cincinnati, Ohio 45211; (513) 661-3838 

THE TRADESMAN I 
Wheels, Pinions, Barrels or whatever, repaired 
or made new. Repivot arbors. On all watch 
parts, inquire first. Ken-Way Inc., 311 Chestnut 
St., Addison, Illinois 60101. 

Guaranteed watch repair for the trade. Ultra­
sonic cleaning. Vibrograf timed. CAT 3167. 
Cases buffed. Missouri Time Service, 510 W. 
Benton, P.O. Box 158, Carrollton, MO 64633. 

Digital Watch Repair. Specialists in digital 
watch repair for the trade. Eight years of ex­
perience in digital watch design and service. 
Zantech, Inc., 13 Greentree Rd., Trenton, 
N.J. 08619 (609) 586-5088. 

CLOCK DIALS. Repaired, Refinished. Hand 
Painted. Merri's Dials, Frankston, Texas 75763. 

Pearl and Bead Restringing. All types. Fast ser­
vice. Jean A. Gruenig, P.O. Box 12007, Colum­
bus, Ohio 43212. 

Best Trade Repair. Fast VC10 cleaning in­
cluding Accutrons and electrics. Free pickup 
and delivery in Hillsbourgh, Pinellas and Pasco 
counties. Mail work welcome. The Watch 
Clinic, No. 13 Clearwater Mall, Clearwater, 
Florida 33520, Phone 813 725-1349. 

FOR SALE 

Brass for barrels, barrel wheels or large blanks. 
Brass rod 1/16 in. dia. to 3 in. dia., 1/8 in. wall 
tubing up to 3 in. dia. We will cut rod or tubing 
to length. Small orders welcome. SASE for 
price list. Ken-Way Inc., 311 Chestnut St., 
Addison, Illinois 60101. 

Sell 'Velcro' watch bands. Free samples. Diafix, 
Box 762, Hightstown, NJ 08520. 
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Jewelry Store-Established 42 years. Very 
profitable. Excellent watch and jewelry repair. 
Fine inventory. Southwest Penna. County 
seat. Near Volkswagen plant. Owner retiring. 
Reply: Horological Times, Dept. 801, P.O. 
Box 11011, Cincinnati, Ohio 45211. 

Identification and Price Guide books on clocks 
and watches. Send large SASE for brochures. 
Roy Ehrhardt, P.O. Box 9808, Kansas City, 
MO 64134. 

Only jewelry store within 70 miles radius. 
Small northern California community. Near 
state parks. Excellent repairs. Owner retiring. 
(707) 923-3379. 

Oockmakers' Buying Guide. New 80-page Sec­
ond Edition lists over 1000 spare parts and re­
pair services available from over 400 suppliers. 
$5 postpaid. 30-day satisfaction or refund. 
Box 171-T, Bronxville, NY 10708. 

ESEMBL-0- GRAF LIBRARY in 28 vol­
umes, Pittsburgh, 1955. Chronograph repairing 
is made easy by Step-by-Step procedure. Each 
small step of removing and replacing each part 
and making adjustments is clearly illustrated. 
No concentrated study is necessary. $200.00. 
(Hamilton 500 Manual free while they last). 
Write EOG, PO Box 11011, Cincinnati, Ohio 
45211. 

Unirnat, Maxirnat, Emcomat, Sherline Lathes. 
Precision tools, English or Metric. Aluminum, 
brass, steel, all shapes. Small screws, taps, drills, 
saws, collets. 78 page catalog $1.00. Campbell 
Tools, 1424 Barclay Road, Springfield, Ohio 
45505. 

I HELP WANTED I 
Watchmaker needed to join large trade shop. 
$250.00 salary with higher earnings possible. 
Paid vacation and other benefits. Send resume 
to Pollak Watch Service, In., 2132 E. 9th St., 
Cleveland, Ohio 44115 or call (216) 241-4413. 

Horological Times 

I 

I 

Clockmaker Wanted. The House of Lancaster, 
an Indianapolis furniture store, is opening a 
new clock shop-Keystone Clocks. We are in 
s~arch of a registered clockmaker to own the 
clock repair department. There is no risk in­
volved, just opportunity. Call Art Richardson 
317-844-6118. 

wANTED TO BUY I 
Hamilton chronometers model 21 and 22 com­
plete, boxes, hardware and movement parts. 
Need broken or basket cases. Raymond Rice, 
P.O. Box 31481, Aurora, Colorado 80041. 

Chuck holding tail stock for a Moseley Lathe. 
Carl Goettsche, 554 So. 26 St., Apt. 117. 
Phone 402-341-0569. Omaha, Nebraska 68105. 

Clock and watch books, clock & watch mfgrs. 
catalogs, wholesale jewelers' catalogs, books 
about violins or violin makers, wholesale music 
catalogs, and other related paper material. 
Roy Ehrhardt, P.O. Box 9808, Kansas City, 
MO 64134. 

SITUATIONS WANTED I 
Graduated in watch course from Jaeil Watch 
and Jewels Skills Institute in Korea. Have worked 
as repairman on various watches and clocks. 
Will send, upon request, complete information 
including graduation documents, work per­
formance records, and resume:' Contact Kwon 
Uk-Kon, 1020, Dunsan-dong, Dong-gu, Daegu, 
Kyungsang Bukdo, KOREA. 

Austrian Watch and Oockmaker, age 36, very 
dedicated. Good electronic knowledge, chrono­
graph and repeater expert. Three years school 
of watchmaking in Austria, 18 years world 
experience, looking for top position as mana­
ger-partner, or later taking over of shop. Present 
position, owner of small watch- clock repair 
shop. Prefer to live California or Florida. Please 
contact: H. Reitbauer Calle 2K5 Villa Universi­
taria, Humacao, Puerto Rico 00661. 

I MISCELLANEOUS I 
Digital Watch Service Training. Zantech, Inc. 
offers training and instruments for servicing all 
types of digital watches. Course includes 
diagnosis of watch malfunctions and repair 
methods, including techniques in wire bond 
repairs using silver epoxy. Louis A. Zanoni, 
Zantech, Inc., 13 Greentree Rd., Trenton, 
N.J. 08619 (609) 586-5088. 
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Saving yaur HOROLOGICAL ~ 
TIMES® ~ 

NEW MEMBER FORM 

NEW MEMBER: 

Name 

Street 

we have the answer for protecting and organizing your 
magazines. This leather-look binder holds 12 issues (that's 
one volume) and is an attractive addition to any library, 
office or home. No longer will you have to search for that 
March '77 issue, or wonder if the January '78 went out the 
door via the last paper drive. All issues can be inserted as 
you receive them. If you are interested in organization, 
send a check or money order in the amount of $6.95 to: 

HT BINDERS 
P.O. BOX 11011 

CINCINNATI, OHIO 45211 

Allow 3 weeks for handling and delivery . 

AWl 
CHANGE OF ADDRESS FORM 
FROM: 

Name 

City/State 

Zip 

SUBMITTED BY : 

Street ------- ------- --

Date 

Name _________________ ________ _ 

Street 

City/State 

Zip 

TO : 

City/State 

Zip 

Name 

Street 

City/State 

Zip 

HOROLOGICAL TIMES free with membership. 
Effective Date ----------------------

Payment enclosed for 

One year regular membership $25.00 

One year student membership $10.00 

School 

August 1978 

Foreign Members Please Note: 
Remit in U.S. dollars onfv 

Horological Times 

AMERICAN WATCHMAKERS INSTITUTE 

P.O. Box 11011 

Cincinnati, Ohio 45211 
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AWl MEETING 
(Continued from page 34) 

Mr. and Mrs. John Farrel look on as Jean Pierre 
Savarv examines the history of AWl. 

Retiring board members Gray Lawrence, Eric Samuel, 
Charles Barnes, James Broughton, and Gene Kelton. 

Orville Hagans reporting on Building Fund. 

Newly elected board members Henry Fried, Gerald 
Jaeger, Sean Monk, Donald Leverenz, and Marvin 
Whitney take oath of office. 

Robert Nelson presenting award to past 

president James Broughton. 

Executive Secretary Milton Stevens 

(right) presenting laward to Director 

Ewell Hartman. 

First Lady Jo Hagans and President 

Orville Hagans . 
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DATES To 

AUGUST 

5-6-NMRJA Convention; Hilton Inn; Santa Fe, New Mexico 

5-6-MINK Jewelry and Silverware Show; Hilton Plaza Inn; 
Kansas City, Missouri 

6-9-Memphis Gift and Jewelry Show; Cook Convention Cen­
ter; Memphis, Tennessee 

9-11-Pacific States Fair; Ft Mason Facilities; Pier 2; San 
Francisco, California 

12-21-20th Annual Pacific Jewelry Show; Century Plaza 
Hotel; Los Angeles, California 

13-15-Third Orlando Gift and Decorative Accessories Show; 
Convention Center/Sheraton Towers Hotel; Orlando, 
Florida 

13-16-Minneapolis Gift and Jewelry Show; Radisson Hotel 
and Radisson Center; Minneapolis, Minnesota 

15-16-JC-K Inventory Management Workshop; Airport 
Sheraton; Los Angeles, California 

17-18-JC-K Financial Management Workshop; Airport Shera­
ton; Los Angeles, California 

20-23-Seattle Gift Show; Seattle Center and 6100 Building; 
Seattle, Washington 

21-22-JC-K Financial Management Workshop; Fisherman's 
Wharf Sheraton; San Francisco, California 

23-24-JC-K Sales Management and Motivation Workshop; 
Fisherman's Wharf Sheraton; San Francisco, California 

27-Green Country Watchmakers Guild (Tulsa, Oklahoma); 
family picnic and auction 

SEPTEMBER 

3-6-Miami Merchandise Mart Show; Miami, Florida 

the house that has it all 

REMEMBER 

3-7-lnternational Watch and Jewellery Trade Fair; Wembley 
Conference Centre; London, England 

3-8-Dallas Fall Gift, Jewelry and Housewares Show; Dallas 
Market Center; Dallas, Texas 

9-10-lowa Retail Jewelers Association; 1978 Fall Convention; 
Eddie Webster's; Dallas, Texas 

10-13-Miami Beach Gift and Jewelry Show; Convention Hall; 
Miami Beach, Florida 

12-Massachusetts Watchmakers Association; regular meeting 

12-Watchmakers' Association of New Jersey; regular meeting; 
Howard Johnson's; Clark, New Jersey 

16-17-New York State Watchmakers' Convention; Rown­
towner Motor Inn; Rochester, New York 

16-17-Watchmakers Association of Indiana Annual State 
Meeting and Convnetion; Watch and Jewelry Repair 
Show; Stouffers Inn; Indianapolis, Indiana 

24-Watchmakers' Association of New Jersey; Quartz Watch 
Seminar and Bench Course; Howard Johnson's; Exit 135, 
Garden State Parkway; New Jersey 

OCTOBER 

9-Watchmakers' Association of New Jersey; dinner meeting; 
Ramada Inn; Rochelle Park, New Jersey 

23-29-Third Annual Illinois Watchmakers Convention, De­
catur, Illinois 

NOVEMBER 

11-Watchmakers' Association of New Jersey; dinner dance. 

19-Watchmakers' Association of New Jersey; Swiss Quartz 
Analog Bench Course 

21-Massachusetts Watchmakers Association; regular meeting 

s. rf1RoSe1lnc. 
Worldwide Distributors to Horologists 
~S i lk?" 

234 Co~~~~~~ttte Plac:e, Greeasboro, N. C. 27420, U.S. A. 

August 1978 Horological Times 55 



ADVERTISERS INDEX 

A L 
AMERICAN WATCHMAKERS INSTITUTE .. 39, 53 
B. RUSH APPLE ........................... 33 

B 
BB CRYSTAL ............................. 33 
A.G. BARTHOLOMEW ...................... 25 
M. BERESH, INC ........................... 5 
BOREL ...................... .. ... ... .... 13 
BULOVA ................................ 27 

c 
CAS-KER CO ................ Inside Front Cover 
CITIZEN ........ . ............ . ........... 9 

D 
DELEMONT WATCH CO .................... 37 
C. DVORKIN AND CO .....•................ 23 

E 
ESSLINGER AND CO ...................... 30 

GEM CITY COLLEGE ....................•. 37 
GREENHILL CLOCK SERVICE .............. 37 

H 
HER-MIL INC .......... . .... Outside Back Cover 

J 
JENSEN TOOL .....................•...... 25 
JEWELMONT ............................. 23 

K 
KANSAS CITY SCHOOL OF WATCHMAKING ... 37 
KEYSTONE SALES L TO ........... .. .•..... 25 
KIENZLE TIME CORP ............. •... ..... 19 

Kl LB AND CO ........•.•....•............ 21 
KILGORE COLLEGE ....................... 21 

S. LA ROSE ....... 4, 7, 17, 22,31, 35, 41, 43, 45, 
............................... 47. 49, 51, 55 

ltl 
MARSHALL-SWARTCHILD ....... . .. .... .... 3 

N 
NELSON & NELSON ....................... 15 

p 
PARIS TEXAS JUNIOR COLLEGE ............ 25 
PARKLAND COLLEGE ..................... 39 
PORTESCAP US ........•...... Inside Back Cover 

s 
SEIKO ................................... 11 
SWEST INC ..............•................ 15 
E & J SWIGART ......•...... Outside Back Cover 

w 
I. WI,DESS & SONS .......•............•.... 33 

z 
ZANTECH . .. ........... •..... . .......... 19 

GET THE MOST OUT 

OF YOUR ADVERTISING DOLLAR 

Advertise in the 

P.O. Box 11011, Cincinnati, Ohio 45211 

56 Horological Times August 1978 





Single phase 
watch lubricant. 
• HER-MIL'S ONE STEP 

offers the improvements 
in lubrication you have 
been looking for! 

• A stable emulsion which 
cannot separate, thus in­
suring an even distribu­
tion of lubrication 
throughout the watch. 

• ONE STEP treatment in 
the final rinse eliminates 
undesirable imbalance in 
the lubricant due to 
"carry over" from the in· 
hibitor solution. 

-
,,._; . 

one 
1tep 

NON PLASTIC 

WATCH 
LUBRICANT 

NET WT 8 OZS 

• Non-Plastic formula eliminates the curing 
process requiring extreme heat thus 
eliminating the risk of damage to delicate 
watch parts. 

• The ultimate degree in wetting or deter­
gency power. Eliminates "globs" of 
polymeric residue. 

2 OUNCES 
TO BE MIXED 

WITH ONE 
QUART RINSE 

$6.95 

8 OUNCES 
TO BE MIXED 

WITH ONE 
GALLON RINSE 

$24.95 

Available through 
leading material 

distributors 

For your nearest 
dealer, write: 

HER-MIL, INC. 
P. 0. Box 11288 
Cincinnati, Ohio 

45211 

Now in its 99th year, the E. & J. Swigart Company has, 

since its founding in 1879, been one of the largest of pure 

material houses in the continental United States, offering 

full lines of Swiss and American watch materials and 
batteries, including genuine materials from such factories 

as Seik~, Citizens, Bulova, Girard Perregaux, Omega, 

longines, Wyler, Zodiac, Rolex, Hamilton, Elgin and other 

popular brands. 

We also carry full lines of tools and supplies for the jeweler 
and watchmaker, as well as regular and jewelry findings, 

clock materials, watch glass, bands and straps, optical 
goods, packaging supplies, tags, job envelopes, and bags, 

imprinted on our own presses. 

The majority of our sixty-six employees have been with us 
for periods of twenty years or more, giving us an expertise 

which is unique in a complex and highly technical business. 
We invite you to try our stocks and service. 

Catalogue and Ordering Material Available on Request 

THE E. & J. SWIGART COMPANY 
34 West 6th Street 

Cincinnati, Ohio 45202 
(513) 721-1427 

w 
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QUEEN CITY 
SEMINARS 

Now in its fifth year, and with attendees over the 
600 mark, we are currently sponsoring in a 
separate location at 34 West 6th Street in Cincin­
nati, five day seminars in jewelry making and 
repair. Equipment used is the most modern 
available. Seminars are as follows: 

l. A primary five day class in ring sizing, assem­
bling heads and shanks, prong rebuilding, stone 
setting, plating, and related functions. Classes are 
limited to six to permit personalized instruction. 
Findings used are 14K die struck. 

2. Five days of advanced jewelry work for those 
who have attended the primary seminar. 

3. Five day seminars in casting rings, pins and 
pendants by the lost wax process. Wax modeling, 
carving and design. 

WRITE FOR BROCHURE 

The E. & J. Swigart Co. 




